11 3 JUN 200 --Specification Hair-Restoring Liquid Conprising Aqueous

Di spersion of Utra-fine Titanium Particles and { Process and Apﬁafﬁa.ﬂllll§ 2085
for, Producing the Same 5 Field of the Invention This ipvention relates to
a hair-repair liquid conprising dispersed ultra-fine titanium particles.
The invention also relates to a high-function water offering bioactivity,
such as a hair- 10 repair liquid containing titaniumnmetal, and a method

and apparatus for producing the sane. g %q@&girgund of the Invention Titanium
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, of daily use such as eyeglass frame and golf club
head. The applications of titanium are expected to grow further.
A relatively large number of examples have been 1‘cnowh to date regarding the use of
titanium metal in articles of daily use, health/medical products and cosmetics. These
20  examples include barber’s scissors with titanium film coatings (Japanese Patent Application
Laid-open No. 62-268584), the utilization of far-infrared ray through molten titanium metal
) | (Japanese ?atent Application Laid-open Nos. 61-59147, 1-155803 and 3-112849), bedding
(Japanese Patent Application Laid-open No. 8-322695), cooking utensil (Japanese Patent
Application Laid-open No. 9-140593), eye mask (Japanese Patent Application Laid-open No. |
25 10-71168), health-maintaining equipment (Japanese Patent Application Laid-open Nos. 11-
285541 and 11-285543), health band (Japanese Utility Model Registration No. 3045 835) and
health slippers (Japanese Utility Model Registration No. 3061466).
The use of titanium compounds, particularly titanium oxides, for hair treatment
- purposes such as hair dyes, hair cosmetics and hair-protecting agents is also known. The
30  examples in this field include an oxide-dye composition containing titanium oxide (Japanese

Patent Application Laid-open No, 57-18606), hair cosmetic containing titanium oxide, silicon




1 1 3 JUN 2005 oxide, zirconiumoxide or polyneric silicone conposition
(Japanese Patent Application Laid- open Nos. 63-270620 and 1-11%3:%3 Eﬁﬂf{
cosneti ¢ made of water-insoluble silicone containing titanium i UN
(Jdpanese Patent Application Laid-open No. 1-224310), UV- protecting agent
for hair containing fine titaniumparticles (Japanese Patent Application
Laid 5 open Nos. 63-270620 and 5-170635; Published Japanese Transl ati on of
PCT I nt er naj; Q{r nI13 ﬂ%nt @o% cation. Nos. 6-501963 and 6-510747) and
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The present invention found that the bioactivity of titanium metal could be utilized in

the form of a micro-dispersion of titanium metal in the production of various biocactive

20  materials, health/medical products, and in partlcularly, hair-repair liquids offering highly
beneficial repairing effects.
) The purpose of the present invention is to provide a hair-repair liquid, as well as a
- method and apparatus for producing the same, wherein the hair repair liquid is made of high-
function water, which is produced by melting titanium metal with a combustion gas of
25  hydrogen and oxygen in high-pressure water, causing the molten titanium to collide with
high-pressure water, and then nﬁcro-dispersing the obtained ultra~fine titanium particles.
| In the context of the present invention, “titanium micro-dispersion water” refers to
water in which ultra-fine titanium particles are micro-dispersed and a small amount of
titanium is dissolved.
30 The present invention is characterized by a liquid for hair repair and other

applications, as well as a method and apparatus for producing the same, wherein the liquid




applications, as well as a nethod and apparatus for producing the sane
wherein the liquid 2 1 3 JUN 2005 for hair repair and other apﬁISG.HiN 2h
is made of a high-function water in which ultra-fine titaniumparticles
ar € dispersed, which is produced by nelting titaniumnetal in high-
pressure water wth the heat generated fromburning a m xture gas of oxygen
and hydrogen. { Specifically, the present invention is defined by
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made of titanium m cro-dispersion water in which I'ne titani um
particl es &y epdiclesare diprerssdn t he apparatus consists of a
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gener al | y patticlesvathigh-piespree wiaten. or i xed sol ution in which fine titanium

particles or ti i um oxj de. particles are sinply dispersed, the titanium
content preci p@?%@?pgﬁ'ﬁsgﬁ&f’é‘ﬂ%?hala'fﬁﬁgrltquﬁbmﬂﬂjpfﬂth@lumwm-d@miant ‘
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water in which ultra-fine titanium particles are dispersed, as described in (3) above, wherein

the apparatus has as an adjunct a water electrolyzer for producing a mixture gas of oxygen
20  and hydrogen.
It has been known that generally in a water dispersion or mixed solution in which fine
) titanfum particles or titanium  oxide particles are simply dispersed, the titanium content
precipitates and separates in a short period. The most important characteristic of the titanium
micro-dispersion water obtained by the present invention is that the titanium melted by
25 combustion heat via the aforementioned means exists as ultra-fine particles micro-dispersed
in high-pressure water and therefore remains stable for a long time without precipitating or
separating. This micro-dispersion water also contains a small amount of dissolved titanium.
As explained above, the titanium micro-dispersion water obtained by the présent '
invention provides an unexpected but significant benefit as a hair-repair liquid made of high-
30 function water in which water molecules and ultra-fine titanium particles interact with each

other to produce bioactivity.




30 function water in which water nol ecules and ultra-fine titanium 5
particles interact with each other to produce bioactivity. 3 1 31ﬁJM%3@Sﬂ
In general, hair is damaged by external irritations such as friction, heat

fromthe sun, permchem cals and inappropriate cuts, as well as by

mal nutrition caused by an unbalanced [ diet or drastic weight |oss. Since
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The titanium micro-dispersion water obtained by the present invention can be used
20 suitably for the above purposes today, but it is firmly believed that this micro-dispersion
) water will provide an innovative bioactive material that would fully answer the needs of
_ } today’s health-conscious consumers.
The mechanism as to why a micro-dispersion water of ultra-fine titanium particles
provides excellent bioactive functions is not yet clear. The inventors are working diligently to

25. find scientific explanations for these finctions.
Brief Description of the Drawings
Fig. 1: Production flow char; of a hair-repair liquid made of titanium micro-dispersion
water as proposed by the present invention
Fig. 2: Schematic drawing of an apparatus for producing a hair-repair liquid made of

30  titanium micro-dispersion water as proposed by the present invention




Fig..2: Schematic drawing of an apparatus for producing a hair-regay rjyN 2085
liquid made of 30 titanium m cro-dispersion water as proposed by the
present .,invention 4 1 3 JUN 2005 Fig. 3: Certificate show ng the anal ysis
test result of titanium mcro-dispersion water as obtained by the present

I nvention Fig. 4: M crophotographs sowi ng the conditions of hairs treated
with titaniumm cro- dispersion water as obtai ned by the present invention
and with water Gg; L PE . 0l ; parat us faqr produgi ng
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bar 11. Ignition device 12:
M xture%aMRﬁM@ﬂhM 20 16: Hydrogen feed line 17: Oxygen feed |ine

18: El ectrode 13'_ = trgpde 9:. Partition 25 20: Water Best Mde for
Carrying Qut thé (ARPBTALYS, FOT APTiodpging diianipm| migsp-dispargionowater tagrproposed by the
m cr o- di spereséminveaties as obtained by the present invention is a new

product not heretofore available. The present invention also
2: Pressure-resistant container for production of titanium micro-dispersion water

3: Electrolyzer/material-gas generator
10 J: High-pressure water tank
. 6: Combustion chamber

7. Pressure control valve
8: Titanium micro-dispersion water outlet
9. High-pressure water
15 10: Titanium metal bar
| 11: Ignition device
12: Molten titanium meﬁl
13: Feed cylinder
14: Mixture-gas injector nozzle
20 16: Hydrogen feed line
17: Oxygen feed line
D 18: Electrode
18’: Electrode
19: Partition
25 . 20: Water
Best Mode for Carrying Out the Invention

A hair-repair liquid made of titanium micro-dispersion water as obtainéd 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
30. contains titanium as- ultra-fine particles, wherein the production of the titanium micro-

dispersion water is based on melting titanium metal not through general methods like thermél




provi des a new nmethod and apparatus for producing a hair-repair |iquid nade
of water that 30 contains titaniumas ultra-fine particles, whgRe{jiNt 885
producti.on of the titaniummcro- dispersion water is based on nelting
titanium nmetal not through general nethods |like thermal 5 1 3 JUN 2005
melting, arc discharge and |laser irradiation that are commonly used to nelt
nmetal, but by nelting it using the heat generated from burni ng oxygen and
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Fig.2, coggjsts of a pressure container (2) used for producing

hi gh-pressure water in which nolten titaniumis dispersed, an

el ectrol yzer/ mat @ethall f@asroducing a hair-repair liquid made of titanium micro-dispersion water
as obtained by the present invention in water undér high pressure, as well as an apparatus to
20 embody this method, are explained according to the drawings.
Fig. 1 is a production flow chart for hair-repair liquid made of titanium micro-
} dispersion water as proposed by the present invention. Fig. 2 shows an apparatus for
producing a hair-repair liquid made of titanium micro-dispersion water as proposed by the
present invention,
25 The appara?us for producing titanium micro-dispersion water (1) proposed by the
- present invention, as shown in Fig.2, consists of a pressure container (2) used for producing
high-pressure water in which molten titanium is dispersed, an électrolyzer/material—gas
generator (3) and a filter system to filter titanium micro-dispersion water (not i,Iluétrated).
The basic structural components of the pressure-resistant container {2) used in the
30 * present invention comprises a high-pressure water tank (5), an injector nozzle for mixture gas

of oxygen and hydrogen (14), a combustion chamber (6) and a titanium metal bar (10), which




generator (3) and a filter systemto filter titanium m cro-dispersion water
(not illustrated). The basic structural conponents of the . 05
pressure-resistant container (2) used in the 30 present invenﬂi:onjUN 20
conprises a high-pressure water tank (5), an injector nozzle for mxture
gas of oxygen and hydrogen (14), a conbustion chanber (6) and a titanium
nmetal bar (10), which 6 JUN 2005 together work to produce titanium
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f| Veer sy I Wgpiummetal isyelepseddato. high-pressyse siatas (Y. b@lt@géltmgnﬁpll s with

cylinders genba € :

gener at or (gﬁb Sﬂitr@t ?‘%@S‘ggﬁl‘g%‘% drg&g;l]ﬂegﬁmﬁ B @Itge\f}&th r e%eg@%"f 3(/9$)| S
a Ei e conpl eIO?tajmmu ﬂ:fesgg al Kmefine Iiittanf ; 1afmpe&t1c|:la§ isrlgkétnm? |fﬁﬁ11i| aeloyder(8h ﬁﬁth’& bettom of
advant age in e to supply fuel gases wth a

t heor et | cafﬁ 5’)‘(‘5’9@% aﬁﬁxtﬁ éﬁ'ie oighy an gpproppate Thlierpsystean (not

I nventjison iRhgatédgs an exarrpl e of generating hydrogen and oxygen, as the

materi al for produci ng titani um m cro-di spersion water, through
el ectrol ysi s oflt izdoesible 20 s hlghﬂ)reﬁamerthhdfgasoxgmnmgai}drogeﬁ)and (ckPem inbteadis’ )

d d th bed a
o cortai 8y ReEnRs B E BB The bERRS T tSuigen shonlEara whies reckalysis

respect i varesdonipd€ielyGinkd sries. S‘hbf&‘&etﬂ%é"ﬁxﬂé]e&f&ﬁz%%ﬁ‘s e h&FantARI6f bothg aBR N
t he apparatus proposed by the present 1nvention, hydrogen and oxyg%

gener at edcfiFicatiy|supnly éilw} gpses avith athepretieal oxygendighhydhezeh yuixbyeratiored 1da2gen
feed hones (16yudflesent invention provides an example of generating hydrogen and oxygen, as the

material for producing titanium micro-dispersion water, through electrolysis of water (20) in
_ } a material-gas generator (3). (18) and (18) indicate the cathode and the anode, réspectively.
As described above, it is certainly possible to supply hydrogen and oxygen diféctly from the
respective storage cylinders into the high-pressure water tank (5).
25 In the apparatus proposed by the present invention, hydrogen and oxygen generated
via electrolysis and supplied through the hydrogen and oxygen feed lines (16, 17),
respectively, are blown out into the combustion chamber (6) by a pump through the injector
nozzle (14). The mixture gas is completely burned to achieve a perfect combustion state
leaving an ultrahigh-temperature steam gas. A pure titanium metal bar (10) is inserted into
30  this combustion gas where the bar is heated and melted. The titanium mé_tal bar is inserted

into the cylinder (13) at a constant rate in accordance with the melt amount. When melting




respectively, are blown out into the conbustion chanber (6) by a gumjin 2005
through the injector nozzle (14). The mxture gas is conpletely burned to
achieve.a perfect conbustion state |eaving an ultrahigh-tenperature steam
gas. A pure titaniumnetal bar (10) is inserted into 30 this conbustion gas
where the bar is heated and nelted. The titaniumnetal bar is inserted
into the cylinder (13) at a constant rate in accordance wth the nelt
~anmount . Weitaifemtméidl, thé Hydfogthhb-QPsen hix@d iy lﬁﬁﬁt?e’coﬁ‘lﬁﬁle recisely to 2 tq 1.
hydr ogen-t o- oxygen m xture rati o nust be controlled precise ?/ 752961,
Addi t i onal |4ddifgnally dhe pressutgsingide tthe highyprepsues suate tank enust drekadjusiéd heing a
adj usted usj ontrol valve (7). Mdlten titanium(12),

By RuS coltol VA

gener at ed trng to tenperature and thereby nelting 5 titanium

metal in the couihiMumiGRATDEehdied by HoakRARFHh 1O SRS i
chanber _(6). into high- pressu)raegewat er b?9), . ereci tt co ig'gs W ?lﬁ:b?%eltmg
hi gh- pr&ss R imstal i ther combystion ehamlter (6, ispatensadl feom th cdrhbustion akmmibzer @) t

of titani umd $i:dul AR - to.a erystalli.ng structure. Thus ultra-fine
titani um pgﬁrt{) ?lvl:éhéés? gg\ﬁeﬁrrce&%tg O@i,gxglaer? it ‘Wilf%: .Wthﬁgﬁ'PfﬁSF'ﬁﬁ i“{i’FﬁrﬁanqcﬁlF%Eﬁfan@lﬁe a
very strongadights.oftithisitiene) b ppe of jitadfigh AMfkely 18 cBAY 0 gic%?di&féjsu%ﬁ%.é in

water. They 10 W ll not precipitate even when a coagul ant is added.
According to t h&husy YiadinedHanimnpartiles pste fradycechin weies cMesé i gartides

produce ORget fotehyd | - - d 1O er ..i_ deal.l m xt ur as
under a pr e_sg ufgergfsng%%rﬁgé&ﬁh (g}l"gi) g‘%"?}%‘i %ﬁae%@%ﬁlg\ﬁ%{’ﬁe ?@rﬁeﬂj%’@?’éﬂl ¥peL Yhded
of appklbx will gt precipiteterevepsvhes ecomghlamiaddeg.  hi gh- pressure water tank

contai.ning watef coppressed tq approx, 1.5 to 2.5 atnospheres. If 15 the
gas’ pressure is‘&(f BBJIE% §h etWé'g armethed prongsed by theapresmnt daventjow. to produve

pressure idueltowiof ﬁﬁaﬁﬁngﬁi&rﬁjd%gkﬁidﬁﬂﬂétépﬁbﬁlgga @%@B&%&gﬁ@&%@ﬂf‘%ﬁg@eﬁﬁf ﬁy@%&

heated/ nelted titaniumw || encapsul at narr a
from the wal étmasphires shoulthbe injetted ntdwspeed oRappoxduotd tiftersfer Gbnd)intof thd

i cr o- di SRELS] foultra-fine. titani ti . As for th ti f
hi & appar b R SR witeh LK ool Sl SaicesnglBrvoarax. 19010 9 abephoien |

punp ilfit o thegashiresRuprie Ssoligh WAk AbpdrAnK stidmreth 0
ignited tt)'¥%t he ignitign dgi ce %Iil) tg obt ai né%ggéggér%b etrai @%P@%@g@ﬂm’

ul t r ahi gh 8o flgats up. fram ther eombustioe chhmber aid Be heated/melted Itiyariiua ewille e
into thisggQ ' L& & L. In this apparatys, hydrogen and
oxygen mist be %&?ﬁgdﬂ?%u&g%egﬁn?o&lgﬁﬁﬁggg %W&%t?"gﬁ%fﬁ‘ﬁb‘é’ﬁgﬁ ¢ dbfer
than wat eprodnelian dffieiefidynef & mfcpvdispemiion of altRstind Qe pRficiBYSt 25 take
pl ace under high fpretﬁsure in order to bum hydrogen and oxygen in water via
pur e s lor the operation of this apparatus, high-pressure hydrogen and oxygen are

20  injected via a pump into the high-pressure water tank (5) through the nozzle (14) and ignited

by the ignition device (11) to obtain a combustion stecam gas of ultrahigh temperature. A

} titanium metal bar (10) is gradually inserted into this combustion gas to melt the bar.

In this apparatus, hydrogen and oxygen must be burned in water to suppress
- production of substances other than water and ultra-fine titanium particles. Combustion must
25  take place under high pressure in order to bum hydrogen and oxygen in water via pure
reaction without allowing impurities to be mixed in. The position to insert the titanium metal
bar must be set inside an area where the mixture gas will burn completely and become a
perfect steam gas of ultrahigh temperature.

Other characteristics of the present invention includes the use of thus produced

30 titanium micro-dispersion water, in which ultra-fine titanium particles are dispersed, as .a .

material for hair-repair liquids and other heaith products, cosmetics, food materials, drugs




reaction without allowng inpurities to be mxed in. The position to insert
the titaniumnetal bar nust be set inside an area where the mxt?r§ﬁms2a05
will burn conpletely and becone a perfect steam gas of ultrahigh
tenperature. Qther characteristics of the present invention includes the
use of thus produced 30 titanium.m cro-dispersion water, in which
ultra-fine titaniumparticles are dispersed, as a material for hair-repair

|'i qui ds andin@tqueki-diegd bhed hockdsily reGARETHE produeed Hiligh] ﬁic’%@-dﬁg&@ﬁm Ratbr 3
JUN 2005 and quasi-drugs after necessary refining. The produced titanium
m cro- di spépsiags asgpall amewrtofifine tiaginot-oxiderpanticles igehiérated tvia beridimg ofktikeium

particles i ndi.ng. of...titaniu nd oxygen and nust therefore
be fi I'tere%ﬁgﬁﬁeggp%gﬁsg ewgczggggﬂ@{edggdéépuﬁglaspgce}( ve the produced
ultra-fine titasSounnpatd tzh®e HBHRodubaNuMACRRSHaNum Parfibled §ldr® thad HREESary,

preferably be inplenented not by using ion exchange or reverse-osnosis
menbr ane, tipg, shauld grefenably) bavimplomentad mot Apaisingsionnaxcharigecarrreyéred-dsmosis

desired ti | ) - di i ter., Specifically, filterjin e .
ot oh pr ess ettt BuCh2alhe BHMp RGN itk Sshent B Y yied &1defied iéniurn
sequent i al mjcrohlispegiorhwhienvBpcctiRallyefibibpche iSgPprRefur€ wWaker| disch@z88 froh the
enhanci ng ﬁljég characteristics of titaniummcro-dispersion water and.

ext endi ng PEOSSYre water tanle eequenfinlly fhieugh hollow-fiper membranes j banefieiakin terms
titani um ng ' ty . T L t S o1,
gover ning T oaniking Sl ofchistes b bl nTHEiriol HA B68 RARARE S ter
anal ysi®s rlifeudnd sich ffilten system will ipoedds peitaingn mvaioedisiesion wikdt @Rt kyin iRt the

present invention. Fig. 4 sho he, surface condition of hair treated with
~di sper si o&eﬂﬂ{céssw&ﬂaiﬁgﬁP&@ql%nﬁgﬁoO&@qﬁapﬁﬁlwwqtlpémd%&obt ai ned by the

present inventigg.3 dowsite adhlydidRsRPOF GURRRNSIRH-dh f ce
condition of a _hgi r tresat'ed W th Sdipgpg@éii%on ﬁ?g&ﬁg?kﬁ%?%p%%%ﬂﬁ?‘f%%m
parti cl es pEeseabnE¢ntied. by t he present invention. The top photograph was

taken at 700 I fi,cations, while.the tt om phot ogr.aph was takep at 1, 000 -
magni f i cat i on;n.ﬁ hieéhﬁ’mft _ 5133[5‘?@ GoRditen o?glﬂgéfeagqgowﬂ? H@Bgﬁﬁ@a‘ﬁ%erc%gﬁfrﬁf@ﬁ of
a hai 115t r eigdriein Partitles as db@itrel lb§dhd'BrleSint iWehtlod, he top and bott om phot ographs

taken at 700 and_1,200 magnifications, respectively. The photographs on
the right showl®Hig duthe phetogeaphs on dhe loft show thewurfige eondition of ahaihtredied with

?22 pgg: |t \C/’g}sgmfpaxqgﬁn%{}{:ﬁﬁ%%ﬂe BtanfdQ p%[t]%lc% ’ag ggtam%:%rﬁyftilg %%ésgnqsmvention. The top |
photograph was taken at 700 magnifications, while the bottom photograph was taken at 1,000
‘magnifications. The photographs in the center show the surface condition of a hair treated
20 with distilled water, with the top and bottom photographs taken at 700 and -1,200
magnifications, respectively. The photographs on the right show the surface conditibn of an
) ) untreated hair, with the top and bottom photographs taken at 700 and 1,200 magnifications,
respectively.
“Example”
25 An embodiment of the present invention is explained in details using an example.
Note, however, that the invention is not limited to this example. '

- Fig, 2 shows a'rep'resentative example of the production apparatus proposed by the
present invention. The ﬁgﬁre illustrates an apparatus for producing a hair-repair liquid made
of titanium micro-dispersion water in which ultra-fine titanium particles are dispersed,

30 wherein the apparatus consists of a high-pressure water tank (5), an injector nozzle for

mixture gas of oxygen and hydrogen (14) and a titanium metal bar (10), and wherein the




25 An enbodi ment of the present invention is explained in details, ysi
exanpl e. Note, however, that the invention is not limted to thik eﬁg%pﬁgs
Fig. 2 shows a representative exanple of the production apparatus proposed
by the present .invention. The figure illustrates an apparatus for
producing a hair-repair liquid nmade of titanium m cro-dispersion water in
which ultra-fine titaniumparticles are dispersed, 30 wherein the apparatus
consi st s ofylaadfing itdies ) I 1Y I W= | xture
gas of oxygen and hydr oggﬁmﬁ%ﬁgﬂ(‘cﬂﬁg&? f’ t§ gﬁ}lﬁ%n&ﬁlgﬁ{egg}t&?%)ﬁthalﬁ%h 'Ri?é"ﬁlgfan
the 9 1 3 WWRI-2005 wultra-fine titaniumparticles are produced by a

vater tank (5 bR RE Yt eikel) 06 s misiaflia Rrpesiigaunt GROK capable of
wi t hst andi ngitiBntiaghixel HEe 5o, ﬁﬂ&%&@%{; d&m@égéa@{do%%e@?@gg@ g;ﬂ@gglg,

suppl i eg tglrough 5 hydrogen and oxygen f
i s inj eet edViingen andotiggs feedingh fifio d7), (Gpedtively, ishiajecteiddntoar conthiztion dibdber

‘and the titany i d.into th nbystj on, . chanb i
oot nder (1Nt orkik Ha, nd i i pheiaCER atfis 3o indy Roo copram be
cont r ol | edchamben vid @ ylinderq@BY, IThk pradsii@ ihdilic ﬂ@&%m(ﬁféz#ﬁ@s@@g iggléggﬂlnhgtgbgy

an ignition de(wgae_‘ (11) and then nolten titaniu

hi gh- pr essBPEIONEE &2 2 RFrsFwe cairel ivalnei (@ The roixkire dres isrignttechby hn prmiauderice
wat er and pyry§: | -fine tiktan um particles. Thus . prqduced
titani um mplc1 ?%ﬁ% itﬁs!a%elpgtéc})lnm\i\a/g{ué {Ilzz?ﬁl\iﬁe@ﬁe oo E’ﬂﬁlfmﬁssf‘{et watehhsss theditamugy e
di sper ¥ed cdlbdgsawith high-pfesane avateubdd breals upAté Qltrd-Fie QRSLAN SRHOEs [T
appar atus,_h drﬁ %g’éand .oxy%en are supplied under high pressure and their
m xture gaofece ﬂﬁ B AICTOrGSRAREO WateT Bt which wdtranfine titaniink psiples iaze dibpersed
nozzl e 153@!{%@5@&11%)&1%&89&5 Is ignited by the ignition device (11) and
burned conpletely to obtain a perfect conbustion state |eaving an

ul trahi gh- t enpebafourths eperatinngefthis Hppartiu Afidiegeneindl oxy@én atelpplicdl indeLhizhd
into this gﬁsrm%sti neél?as and nmelted. Mlten titanium (12), produced by
heating td R g "'ng‘b WxiHee &35 & geGted daiothe, bighinressnienweter tank (Dstiaitheteazle
nozzl d5 i {14)eThaatthuidag is Pt - ' ' with.

hi gh- pressure wat er gr?d brieggﬁs %ﬁﬁéﬁ%}gﬁ% tr@%ﬁﬁi‘%@%mﬁbﬁéﬁ%{@%%fmp ottblf?laf'ga
time, itiPederisrmbuetipnsiate leavingran Wirahigh-tempenatofeasieras ghe The Gitatsira lthitilebar

truct titani. . h | ~ordingly t t
near sphet Q0P ibieiBl' i 1O CnhERon 387 aad Fhelie. Moi@atiniim Lz gpdSeatobs
state. |nhedtingpo highaeddpératuedindthis MeRMBHRAMISA rRBalVIALEL theldo-AB! i FRIERIRIAS

m cr o- di sBehsed in . ) )
1gh-pressure water, where it collides with high-pressure water and breaks up into ultra-fine

20  particles. At this time, it is considered that a part of titanium changes to a crystalline structure
and titanium atoms rearrange themselves accordingly to create a near spherical shape, thus
) allowing the grain to reach an energy-stable state.

In the produced titanium micro-dispersion water, titanium remains micro-dispersed in

‘water without adding an active agent. The produced titanium micro-dispersion water is

25  discharged from the outlet and sent to a filter system as necessary. The filter system filters

the dispersion as it sequentially passes through filter membranes of 50 microns, 25 microns,

3 microns, 0.5 micron and 0.1 micron. Finally, titanium micro-dispersion water is produced

‘that contains a -specified amount of ultra-fine titanium particles and a trace amount of
dissolved titanium, '

30 Production Conditions (Example)
Internal pressure of production tank: 2 atmospheres

10




wat er wi thout adding an active agent. The produced titanium

i cro-dispersion water is 25 discharged fromthe outlet and senfl 3 QJUN 2005
filter systemas necessary. The filter systemfilters the dispersion as it
sequentially passes through filter nmenbranes of 50 mcrons, 25 mcrons, 3
mcrons, 0.5 mcron and 0.1 mcron. Finally, titanium m cro-dispersion

wat er is produced that contains a ,specified anmount of ultra-fine titanium
particles and a Mixime gasribecdB.5 Asgmengy titanium 30 Production

Condi ti ons (ExarEpIM?) I nternal pressure of production tank: 2 atnospheres

10 1 3 JUN 2005 Fegf 5ate pEtiigawim metp): §ckg/Bhs at nospheres) Feed rate of

titani um netal: : roduction volunme of titanium m cro-di spersion
wat er: Appr ox. 119 %‘gﬁlﬁgg %gﬁh%i 0rFt)‘-t l?aglg%it‘ pn?rpaﬁﬁpgrm\gatgf. ARPER, ilﬁhﬁ kg

mi cro- di sper si om\ \haireepdin lighidcimadd ©f aitdning mirré-dispBision Rakt it WaScR\Bra-fine

di spersed V%.Obt al n&g under the above conditions. The produced titanium

m cr o- dP's p&HAYR Particlss agg dispasied yes obtained uadertthealbaviercondiiges. em  (consi sti ng

f holl fib of - | . ] ' , '
and 0,1 7 or on R R ert fapant afbab dpCoidh el AT Be pihell QM Rl

Trial Test (ehsisting ofteplam-fibsransrbriied @f 60 mitioasi 25 i diis03 Ri&HRY, 8iOmicYdt fid
Ten mal e agq femal e subjects were instructed to carry out a hair treatnent
regi men  uSi AGTIBOSTUORPHFeapERtele) 85 BecsPsaat er obt ai ned by the present
invention {UseMNagdpie tra-fine titaniumparticles are dispersed, and the
effects and efficacies of the treatnment were verified. Using a hair-repair
|i qui ditrade of TuialdFestof HaicRepali EigeidsViade ofTienian MibicDiypetsiondter: 15 t he
aboyve producti OflenC%Q{%i tidops the.test was coréﬂuct ed where the subjects were
instructed to wAshetHdCRi]e suBjects Were stucteddp £arry| qug gi hairzeaaent ragimeny ay
and appl y ushey fitaaidincniroldigpfsidhitor obiifieBOThe g&@&t%n i in WA e B8
conditions; Washing hair in a basin (3 litefs per was . Sprayl ng onto
hai r wit h tHadpmparticles are disperseds pad thatefferty andefficadippdfithe treainient Wak vetifiedg a
brush (10 cc P&k Leal 1, 1 .e and fema.e subjects (The subjects
used the Iiqui gjsé‘t?é) %%‘lﬁ‘@?r%a fr%“é%gﬁg?g‘g tanigim gaigroy %%03 water as obtaincd under

15  the above production conditions, the test was conducted where the subjects were instructed to

wash their hair with the hair-repair liquid as well as spray and apply the liquid to their 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)

20 : Applying onto hair using a brush (10 cc per application)
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
‘Hair became denser 6 persons

Scalp became smoother 7 persons

Dandruff became less 7 persons

As evident from the above test results, many of those who washed their hair with the

titanium micro-dispersion water obtained by the present invention or applied/sprayed the
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Hair becane less tangling 5 persons Fallen hair becane |ess 8 persons

Hai r becane shiner 7 persons Hair becane darker | person Hair %cggﬁm 005
denser 6 persons Scal p becane snoother 7 persons Dandruff beca 72
persons As evident fromthe above test results, many of those who washed
their hair with the titaniummcro-dispersion water obtained by the

present invention or applied/sprayed the 11 1 3 JUN 2005 m cro-dispersion
to their haWCf@1dﬁ@§rSr®ctW§xe;t bdir daedgedvhni bf dampgedykalr, hisproednbiit icendition,

snoot her sc angdr.u nd .o r. inprovenents. Therefore, it is
f ound t hat f’lﬁ&’ﬂl Sc‘i’? “g‘B% Qi“&’:ﬁ“ iapf %&re‘wn@éqmeaﬁt Therefoe.sit % fonndathat the
hai r/ skin_ thicodbperisRausiliShab ke AR Fid Lo hARhn Whil/Bih R ﬂﬁ}ofd{lééé ey colg'g:

| ndustrial Field of Aﬁ plication The present I nvention, el Srteture
expl ai ned am@o@tactpw@h/ wean haiggkif.uncti on  water made of newl y devel oped

titanium m n.pater, as well as its production nethod and

appar at ?s Mﬁ%@&ﬁ%ﬂi i spersion water obtained by the present

invention cont ﬁmspmbdnlt &n\fdnﬁ@n t\%@@'é&"ﬁbﬁ&‘é 9.4. S ASindd FuferBRd

t herefore exhl bi t%‘a f gh 10 bi oact i Vi ty, and Sl? ﬁasag%‘%:' %ﬁqﬁgﬁ (i3
Py o

excel | ent AL ?@Yeffeﬁfél@t)ed)fltwm anmrwsnﬂrsqnemtem,ms wadaas ds production

hai r - repai g tion water. ti m m Cr Q-

di sper si oan\‘%adtKgiEal as obt ai L’l‘e%h%taﬁ’i 5% gﬂ?“’l"ﬁ\)’?ﬁffr 05? 1 eﬂgeéﬂjtllﬁvepﬁén
product i on cmitaheaﬁlh’aﬁnedtxtaﬂklnﬂ@avﬁﬂ@r in f‘aeailéplérséﬂ' PdtA8 BRI %heré‘f@ﬁ:“r%khfﬁﬁs ﬂlgﬁ)d
preserﬁl freshEegs keeping agents for food, insect repellents an

deodor fﬁmﬁ 3 thes sonfigpied theexselentddirirepaiting effevaiof thuaapmm-d.iqumod

conpri sing di spgesi t chy yl etlt nlu ar.e

di gger sed, said di lshgg;rh\sé? r§5anl i \MHS hﬂ] ﬂlﬁﬂé%ncgﬂ? d‘g (?‘F:)Ihi “HB BYFARt ng

a mxture @aser&ibn vmqrga nb@aindd Ibydraqgesfent mvhntgdirdhh%%&idé@m\@ﬁé BrodadtsbrisriHag e
i t her eby di spersing the resultant

burni ng ga i tani um et al
ultra-fine fﬁrpl%ﬁaﬁﬁ Shenlements, cosmetics, food preservatives, freshness-keeping agents
for food msect repellents and deodorants. '

L
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2. A nethod for producing a hair repair liquid conprising dispersion water
in which ultra- fine titaniumparticles are dispersed, said nethod
conprising burning a m xture gas of oxygen and hydrogen in hi dh3 pﬂ%ﬁsﬂﬂﬂﬁ
wat er and using the burning gas to nelt titaniumnetal, thereby dispersing
the resultant ultra-fine titaniumparticles in water. 3. An apparatus for
pr oduci mghadis Bainedlisepai r i quid conprising di spersion water in which
ultra-fine titaniumparticles are dispersed, said apparatus conprising a
pressure-resi stant container conprising a high-pressure water tank, an

i njector nozi e f8hagrepaixtiqnicecagepsisiog dispergienwaterdin whith adierine ditanjumt partizles um
metal Dage, gispRrsbdl %'afd'cﬁliﬂergi%?{ 'vﬁﬁer @&tﬁné&%ﬂ'%@h@@ c&ﬁﬁfgﬂs I'burnﬂ'lg aTrlﬂﬁtu?eoéﬁr@t us
for producin alr-repair | al med Clarm 3, r|3|n

wat er ePEeET gP@E\é‘F"QeB *%P@BG@@S erWa%%’L?r“é U5iag tog b'b'ﬂ%&ﬁs éﬁ’]&‘%}%&‘@b

Heal t h theetydissrsinggol ealliaguoddint stasiuaipadislesinwiateact er i al agent S,

UV-protectiog er%éﬁnBc?forPrs fﬁl?arfgﬁ” |rq‘9~“12&}’§;'5'" & EFS%"% 'f‘m?ﬁ’t IPhsect

cosnetics, food preservat
repel | efinest 'tﬂ\'u"ﬂw&‘ﬁ? ngPﬁﬁﬂg 316 fmethod &ﬁmﬂﬂﬁ"m%'fr@g@ﬁ @W%B%O‘fwér@ﬁ ane

whi ch  Uhyldfaged intightprdssue waleparid thﬁ'lg&ﬁe BUrfindlgz8 A6 MSR Btaniord infbtd) i theréby diBpersing
et 0- ) SRELS) A YRSl BREALDGHgY 3 TeLhod comrising burning a

m xt ure gas I'n high-pressure water and using the
bur ni ng gas %o rre‘l«rt appRetkA rfqmwy@r@g a haineapaibliquiti copwrisinthdisnerion waler in which

ul tra- f el t&@lﬂlﬂ“ﬁﬂd&,@é'stdr& b8 fersda, séli@hﬁﬁaratus]&nibasﬂ 5' &reﬂ%%iarnﬁ&;ntdﬁfef)duce a
dlsperS|on of ul.tra-fine rticles that E)s a alr resgeglrlng

o £ oot comysia A gessuiiuser bR AR soSAeh SRR g GhBnBen R OB e s e
wat'er , tlt,muirgnethl@ar Bn gottitrudavice andya sonttmisitnalchartbier.ani um net al , and causi ng t he
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produced ultra-fine tanium particles disperse in water.
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b. Health products, medical products such as antibacterial agents, UV-protection

products, healthy drinking water, health supplements, cosmetics, food preservatives, freshness-
keeping agents for food, insect repellents or deodorants made from titanium micro-dispersion water in
which ulira-fine titanium particles are dispersed, said titanium micro-dispersion water is obtained by a
method comprising burning a mixture gas of oxygen and hydrogen in high-pressure water and using
the burning gas to melt titanium metal, thereby dispersing the resuliant ulira-fine titanium particles in
water..
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