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I nvention This invention relates to a hair-repair liquid conprising high.
function water in 10 which super-fine grains of titaniumgroup netal are
m cr o-di spersed. The invention also relates to a nethod and apparatus for
produci ng-a hair repair |iquid conprising high-function water in which
super fine grains of titaniumgroup netal are mcro-dispersed Background
of the Invention 15 Titani um group ¥agcHicstivmc| udi ng titani um zirconium
hafi uum. and thoriumare relatively new netal materials discovered nmuch
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have be%elﬁ%g_‘ﬁ #o ﬂate regarding the use of titaniumnetal in articles of
dai |l y use, cal -products and cosnetics. These exanples include
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No. 10-71168), heal th-mai ntaini ng equi pne nese I on
Lai d- of¥RTINg9-dispersed. 285541 and 11-285543), heal th band (Regi stered
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Japanese i 'fh%f SO 3061466). 1 |
15 Tltamum-grou_p met_als including titanium, zirconium, hafnium and thorium are

relatively new metal materials discovered much more recently than iron, copper and
- aluminum. The lightweight metals offering excellent strength at high temperature are
already used in wide industrial applications, such as jet engine material for aircraft and
| spaceship, tube and tube plate comprising heat-exchangers used for nuclear or thermal
20 power generation, and articles of daily use such as eyeglass frame and golf club head. The
applications of titanium-group metals are expected to grow further.
A relatively large number of examples have been known to date regarding the use of
titanium metal in articles of daily use, health/medical products and cosmetics. These
| - examples include barber’s scissors with titanfum film coatings (Iapﬁnese Patent Application |
25 Laid-open Nq. 62-268584), the utilization of far-infrared ray through molten titanium metal
(Japanese Patent Application Laid-op(_an Nos. 61-59147, 1-155803 and 3-112849), bedding
' (Japanese Patent Applicatidn Laid-open No. 8-322695), cooking utensil (Japanese Patent
Application Laid-open No. 9_-140593), eye mask (Japanese Patent Application Laid-open
No. 10-71168), health-maintaining equfpment (Japanese Patent Application Laid-opeﬁ Nos.
_ 30 - 11-285541 and 11-285543), health band (Registered Japanese Utility Model No. 3045835)
- and health slippers (Registered Japanese Utility Model No. 306 1466).



07/ 03/ 2006 More than a few applications of titanium conpounds for hair
treat nent purposes have been proposed (the exanples in this field include
Japanese Patent Application Laid- open Nos. 57-18606, 1-113313, 0I7/223Z22M06
4-124121 and 5-170635, Japanese Patent Application Nos. 4-511289 and
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a hair-prepair.liquid conprising, high-function water in which super-fine
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nol ecul es and the titani umgroup ne I ons gener at éd by underwat er- pl asna
di scharging 25 of titaniumgroup nmetal in a water tank, and also to provide

a met h%%or producing the sane. In the context o]" t he
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' The present invention aims to apply titanium-group metals, which are less workable

. than other metals but nonetheless offer almost infinite utilities, as bioactive materials and in

20  health/medical products in particular.

The purpose of the present invention is to provide a hair-repair liquid comprising
high-function water in which super-fine grains of titanium-group metal are micro-dispersed,
wherein such super-fine titaniulﬁ-group metal grains are produced from collision of water
molecules and the titanium-group metal ions generated by underwater plasma discharging

25 of titanium-group metal in a water tank, and also to provide a method and apparatus for
producing the same. | |

In the context of the present invention, “titanium-group metal micro-dispersion
water” refers to water in which super-fine titanium-group metal grains of micron to nano-
scale are micro-dispersed.

30 The basic feature of the present invention lies in the formation of a hair-repaﬁ liquid

comprising high-function water in which super-fine titanium-group metal grains are micro-



2 07/03/2 006 dispersed, by way of plasma discharging of titani um group
metal in water. Specifically, the present invention conprises (1) through
-(3) below. 1. A hair repair liquid conprising a m cro-dispersi o) a8y 20606
titaniumgroup elenent in which super-fine titaniumgroup netal grains are
m cro-di spersed. 5 2. A nethod for producing a hair-repair liquid in which
super-fine titaniumgroup netal grains are mcro-dispersed, wherein a
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damagesignificant feature of the titanium-group metal micro-dispersion water obtained by the

present invention is that ionized titanium-group metal that is generated by plasma discharge
20  in water and thereby micro-dispersed in water remain as micro-dispersed grains for 2 long
period of time without settling or otherwise separating themselves from water. The micro-
dispersion water of titanium-group metal obtained by the present invention therefore
exhibits the surprising, remarkable effect of providing a bioactive hair-repair liquid through

an interaction of water molecules and super-fine titanium-group metal grains. |
25 Of the various applications of the water obtained By the present invention, its use as
a hair-repair liquid is explained. In general, hair is damaged by external irritations such as
friction, heat from the sun, perm chemicals and inapprdpriatc cuts, as well as by
- malnutrition caused by an unbalanced diet or drastic weight loss. Since damaged hair has no

self-repairing ability, it must be protected externally to prevent further damage.

30 Treatment products are used for this purpose. As is the case with the skin, water and

oil are the most important constituents of the hair. In particular, water is absorbed into the



30 Treatnent products are used for this purpose. As is the case with the
skin, water and oil are the nost inportant constituents of the hair. In
particular, water is absorbed into the 3 07/03/2005 hair cortexQMmhd8lH2A006&
conponent of hair, and adds noisture and a supple look to the hair while
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metal grains obtained by the present invention provides excellent bioactive functions is. not

_ yet clear. The inventors are working diligently to find scientific explanations for these
20  functions. ' '

' Brief Description of the Drawings
Fig. 1: Production flow chart of a hair-repair liquid made of titanium-group metal
micro-dispersion water as proposed by the present invention
- 25 Fig. 2: Schematic drawing of an apparatus for producing a hair-repair liquid made of '
titanium-group metal micro-dispersion water as proposcd by the present inventibn
Fig. 3: Microphotograph showing the condition of hair treated with a hair-repair
liquid made of titanium micro-dispersion water as proposed by the present invention |

_, Fig. 4: Microphotograph showing the condition of hair treated with normal water
30 .



Fig. 4: M crophotograph show ng the condition of hair treated wth nornal
wat er 30 4 07/ 03/ 2006 Desgi ption of the Synbols 1: Hi gh-voltage discharge
generator 2: Power supply for high-voltage/current discharge 3:0MA08¢ 20:00&
5 4: Titaniumgroup netal electrode feeder 5: Electrode-vibrating/sliding
device 6: Titaniumgroup netal electrode - 7: Counter electrode 8: Water
inlet 10 9: Qutlet of processed water 10: Discharge punp 11: Filter system
12: Pr OdDeicﬁ_igﬁmB@ﬁmeM Bolkor Can Ang Qut the Invention A hair-repair liquid
made of fitanjumgroup nmetal micro-dispersion water as obtained -by the
present i nvenk:itbghiveltagerdissharge gemaratont her et of ore avail abl e. The present

I nvention al ' e t hgd _and.,apparatus for producing a
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efficiently angd econgm cally produce a hair- .25 repair |iquid nade of
titani um gr odpCRwitE elegtiode . 4i spersion water, as well as ways to apply such

m cr o- di sper §!W?1téi‘@ﬂ]?t{1 to bi-oactivation purposes, the inventors
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10: Discharge pump

11: Filter system
12: Product

15  Best Mode for Carrying Out the Invention

A hair-repair liquid made of titanium-group metal micro-dispersion water as
obtained by the present invention is a new product not heretofore available. The present
invention also provides a new method and apparatus for producing a hair-repair liquid made
of water that contains titanfum-group metal as super-fine grains, whérein the production of

20  the titanium-group metal micro-dispersion water is based on melting titanium-group metal
not through general methods like thermal melting, arc discharge and laser irradiation that
are commonly used to melt metal, but by ionizing titanium-group metal via plasma
discharg¢ in water and dispersing the resulting .super-ﬁne grains in water,

Specifically, after studying ways to efficiently and economically produce a hair-

25  repair liquid made of titanium-group metal micro-dispersion water, as well as ways to apply
such micro-dispersioﬁ water to bioactivation pﬁrposes, the inventors conceptualized a
method to insert a bar made of pure titanium-group metal in water‘ and cause plasma
discharge from the bar, thereby causing the generated titanium-group metal ions to collide

- with water molecules and letting super-fine titanium-group metal grains disperse in water,
30  wherein such plasma discharge is caused in a water tank so as not to produce substances

~ other than water and titanium-group metal.



di scharge fromthe bar, thereby causing the generated fitani um group netal
ions to collide wth water nolecules and |letting super-fine titaniumgroup
nmetal grains disperse in water, 30 wherein such plasma di scharg®7 40872006 -
in a water tank so as not to produce substances other than water and
fitaniumgroup netal. 5 07/03/2006 The net hod proposed by the present

I nvention requires that the feed rate of material titaniumgroup netal be

controll ed, i | I N I.V] i .
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(9), a cbtsinbdibgthepueseni(ihdontioand 20 a filter system (11) to filter
titaniumgro netal nj cro-dispersion water. The basic structure of the
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AT 1 S R (b odipe Sl v eleSos TobdbuthGatinr g et (6 and it counter

electrode (7), a feeder of titanium-group metal electrode (4), a device to vibrate or slide the
electrode (5), a water inlet (8), an outlet for processed water (9), a discharge pump (10), and
20 afilter system (11) to filter titanium-group metal micro-dispersion water.

The basic structure of the underwater plasma discharge generator proposed by the
present invention comprises a production apparatus that comprises a water tank (3), a high-
voltage discharge generator (1) equipped with a titanium-group metal electrode and its
counter electrode, a water inlet (8), and an outlet (9) through which to discharge titanium-

25  group metal micro-dispersion water. A filter system (11) to filter the produced titanium-
group metal micro-dispersion water is also attached as an adjunct. | :

The water tank proposed by the present invention is made of metal, or preferably
steel. The water iniet (8) and outlet (9) are provided on the water tank (3) so the processed
water can be retrieved successively. | '

30 The titanium-group metal electrode (6) is fed into the water tank from the feeder (4)

in accordance with its melting amount. Titanium-group metal ions generated by underwater



group netal mcro-dispersion water is also attached as an adjunct. The

wat er tank proposed by the present invention is nade of netal, or
preferably steel. The water inlet (8) and outlet (9) are provi dst/08/2006
water tank (3) so the processed water can be retrieved successively. 30
The titaniumgroup netal electrode (6) is fed into the water tank fromthe
feeder - (4) 1in accordance with its nelting anount. Titani um group netal
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In this apparatus, the electrode made -of pure titanium metal (6) is sequentially

inserted into the tank containing processing water (3) in a manner vibrating or sliding the

20 electrode.

This appargtus requires plasma discharge to be caused in water, in order to prevent
production of substances other than super-fine grains of the material titanium-group metal.
This way, vapor of pure titanium-group metal ions free from impurities can be generated in

the process of micro-dispersing super-fine titanium-group metal grains in water.

725' Other characteristics of the present invention include the use of thus produced
titanium-group metal micro-dispersion water, in which super-fine titanium-group metal
grains are micro-dispersed, as a material for bair-repair liquids and other health products,
cosmetics, food materials, drugs and quasi-drugs after necessary refining. The produced
titanium-group metal micro-dispersion water contains a small amount of fine titanium-oxide

30 .grains of larger grain size generated via bonding of titanium and oxygen and must therefore

be filtered and refined as necessary.
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drugs. 10 The constituent analysis of a“titaniumgroup netal
m cklo- di sper Bheogonsdituent ssalysist off ke titapium-geoupr vetaht micnw-dispersionf voked a8 trace

anmount qf .super-fine tjtaniungroup netal rai ns d very smal |l anmount
of ot APRed fi Hpateent wyshhtL Bugd R ce amanst of sibesrting MapioteRib merl i o
i s explghingand o vel9isiiall amoaht\6F rAdtaldl @MW eter.NOt €, however, that the present
i nvention is not [imted to this exanple. Fig. 2 shows the production

apparatus proposed by the present invention. The production apparatus

conpri m%\at er tank (3), a high-voltage discharge. generator (1)
equi pped w tl a titaniumel ectrode (6) and a counter electrode nade of 20

tittgni um or Anembodimént ofithegirédent MiveilitidnSis, explaindtih aletdile ruspigoae ssantpiovat er
(9), a_discharge pu (10),. and an el ectraode-vi bratingtsliding device (5).
Ti t ani YAt V%%%F@lﬁ“’&éﬂ\éﬁﬂ&%éﬁ pqt Limted fp thas exagple- (3) vi a under wat er
plas de Fig. 2 shows the production apparatus proposed by the present invention,

The production épparatus comprises a water tank (3), a high-voltage discharge
generator (1) equipped with a titanium electrode (6) and a counter electrode made of

20 titanium or carbon (7), a water inlet (8), an outlet for processed water (9), a discharge pump
(10), and an electrode-vibrating/stiding device (5).

Titanium-group metal ions generated in the water tank (3) via underwater plasma
discharge are caused to collide with water molecules to obtain a micro-dispersion water in
which super-fine titanium grains are micro-dispersed.

25 . As explained above, water is fed into the water tank and electrical current is charged
| to the high-voltage discharge generator equipped with an electrode made of titanium-group-
metal and a counter electrode, thereby generating ionized vapor of titanium-group metal via
underwater plasma discharge and causing the ionized vapor to contact and dissolve in water

to produce super-fine grains. When titanium-group metal is fed at a rate of 0.5 kg/h, 500 kg

30 of titanium-group metal micro-dispersion water can be obtained. Produced water dispersant

is retrieved from the outlet and fed to a filter system. The filter system comprises filter
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- under different conditions, including washing hair with the liquid and spraying/applying it
20 to hair. ' ' .

Use Conditions and Test Results

Use conditions: Washing hair in a basin (3 liters per wash)
~ : Spraying onto hair with a spray (10 cc per application)
: Applying onto hair using a brush (10 cc per application)
: 25 1.10 male and female subjects (The subjects used the liquid at varying frequencies)

2. Efficacies
Hair became less tangling 5 persons
Fallen hair became less 8 persons
Hair became shiner 7 persons
Hair became darker 1 person



Use Conditions and Test Results Use conditions: Washing hair in a basin (3
liters per wash) Spraying.onto hair with a spray (10 cc per application)
Applying onto hair using a brush (10 cc per application) 25 1. X07 /B¢ 2206
femal e subjects (The subjects used the liquid at varying frequencies) 2.
Efficacies Hair becane less tangling 5 persons Fallen hair becane |less 8
persons Hair becanme shiner 7 persons Hair becane darker 1 person 9

07/ 03/ 2006 HaiHaibesane ddgeser 6 pers(pﬁ\ﬁgongcal p becane snoot her 7 persons
Dandruff becane | ess 7 persons As evident fromthe above test results, many

of those who W&alRdgcamesmoathery wit h ZPRESonsi t ani um ni cr o- di sper si on wat er

obt ai ned by tﬁnﬁfugfﬁé&mi pygnt I on Oy | ied/ sprayed it to - their hair
cited recovery O anagea air, inpr air condition, snoother scalp,
reduced 5 dandruff and other inprovenents. Therefore, it is found that a

hair-repair |} qui,s conprising the titanium m cro-dispersion water obtained
by the preseris§ BYthe aboviedess resulbs, anany @f these whe voshesbibeis hpic vathfthet s.

Fig. 3 L C . ' r .W.th the i ' i qui d
e . of T InRREARAIGRA AR LR N ol SELEF mlbibe G Bl RhERRL 0 |
conpar i sheei; hdii cjteddeeqyienyest dumakfd haif,limphaed aiapbndifiof) didoothe rédiiced nor mal
wat er.. \Qgﬁﬂ_l’}fhe m.cr ophot ographs. in Fig. 3 and 4 are conpared, it is

ovi dont 3R Other npROVEIREAll Wheraore i 1 found gk e enad lqyid SOBPFISIRg er

obt ai ne tabin | | S u n face.
5 | nduars fianlth BREREHnerib Ul obRine 35 e bk bl | B0

i s expl wiedisal midoreosmetinefttets. a hair-repair |iquid conprising newy

or oduct i on' mEEnddPaNT SR teTiRD A haic eI Bih dhe e R BRI of o
hai r - r e@@hfum micro-dispersion water used in the above test. For comparison, Fig. 4 gives a
10 microphotograph of hair treated with normal water.
| When the microphotographs in Fig. 3 and 4 are compared, it is evident that the hair
treated with the titanium micro-dispersion water obtained by the present invention is less
fuzzy and rough on the surface.

15 Industrial Field of Application

The present invention, whose structure is explained above, provides a hair-repair

liquid comprising newly developed titanium-group metal micro-dispersion water, as well as

its production method and apparatus, and allows for eﬂicienf production of a hair-repair
liquid made of bioactive_ ‘micro-dispersion water of titanium-group metal containing shpep-

20  fine titanium-group metal grains in micro-dispersed state. A number of trial tests also found
~ that the hair-repair liquid comprising the obtained titanium-group metal micro-dispersion

- water is also useful as healthy drinking water, health supplements, cosmetics, food
preservatives, freshness-keeping agents for food, insect repellents and deodorants, which

- suggests beneficial effects of such water in industrial applications.

10



| i quid made of bioactive mcro-dispersion water of titani umgroup netal
containing super 20 fine titaniumgroup neta i grains in mcro-di spersed
state. A nunmber of trial tests also found that the hair-repair 074032006
conprising the obtained titaniumgroup' netal mcro-dispersion water is
al so useful as healthy drinking water, health suppl enents, cosnetics, food
preservatives, freshness-keeping agents for food, insect repellents and
deodorants, which suggests beneficial effects of such water in industrial
applications. 10 07/03/2006 Wat is clained is: 1. A hair-repair liquid
conpri si WHhaf issleimsdds:sper si on water of titaniumgroup element in which
super-fine titaniu . tal. grains are.m cro-dispersed,. .5 2. A nethod
for produci ngtl'a hafr&: %‘%@Pﬁﬂ}”&u&&‘mﬁ%‘i‘ HCE8t g}cgqurﬁ*gafte}' OF Hfawpm-grap,
metal gr elengnanavhiticaperiitoraaian-gohs it il S miGbld@gersdi schar ge

gener at or eqéjri pped Wth a titani umgroup netal electrode and a counter

el ect?ode is &rsed fomehod dor produgiee di paje liguidnmewhich supérefiner titdpiini-n

wat er, t | - 4 titani um gr.oup petal.grains to
VRLer BB e | M YRl bt R dOh R e
l'i qui d i equipped with pditarfiameréup MBial Blec@6dd Bnd R lcdlnteF SlebodR! 8 used to cause
m cro-di spersed, which conprises a power supply for high- voltage/current
di schar dﬁ mp (isehargs, betigen dieselperagdes e wwater: gherebryuallowdng whper-fnet it m
group mekéip AkAF ?oﬁﬂ&oﬁli@%#mxf&at%l ectrode, a water tank, a water inlet
to the water tank, an outlet fTor genérated water solution of super-fine
titdfi um grodp netdu appassitussfpor producing 4 hairdepseih a9 iPWhRh siier-fine titanium-
group metal grains are micro-dispersed, which comprises a power supply for high-
voltage/current discharge, a high-voltage discharge generator equipped with a titanium- -
group metal electrode and a counter electrode, a water tank, a water inlet to the water tank,
an outlet for generated water solution of super-fine titanium-group metal grains, and a

15  discharge pump. -
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