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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
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15 aircraft and spaceship, tube and tube plate comprising heat-exchangers used for nuclear or
thermal power generation, and articles 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
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Summary of the Invention

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




In the context of the present invention, "titanium m cro-dispersion water”
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(4) An apparatus for producing a hair-repair liquid made of titanium micro-dispersion
water in which ultra-fine titanjum 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.
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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—dispérsion
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
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Pressure-resi st gh DPATHYS fol, Prodpcipg dURmNmomicsp-dispersionu water g cprapesed rlssi dhie
wat er 3. plegadtilediéigy / mat eri al -gas generator 10 5: Hi gh-pressure water
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7. Pressure control valve
8: Titanium micro-dispersion water outlet
9. High-pressure water
15 10: Titanium metal bar
| 11: Ignition device
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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




14: M xture-gas injector nozzle 20 16: Hydrogen feed line 17: Oxygen feed
line 18: Electrode 18': Electrode 19: Partition 25 20: \atef 3Bg§t e
for Carrying Qut the Invention A hair-repair liquid made of titanium
m-cro-di spersion water as obtained by the present invention is a new
product not heretofore avail able. The present invention also provides a
new met hod and apparatus for producing a hair-repair liquid made of water
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controlled in order to add excellent bioactivity to the product. In the aforementioned
15  production method, an appropriate filter system is also necessary because not only ultra-fine
titanium particles but also a small amount of fine titanium oxide particles will be produced in
water.
A Irzethod_ for producing a hair-repair liquid made of titanium lmicro-dispersion water
as obtained by the present invention in water under 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 appararus 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 iIluetrated).
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
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i n acqgr danggfrawidy.h the melt 10 . ampunt. The m xture gas of hydrogen and
oxygen is:ignited by an ignition device (11) and nolten titaniumnmnetal is

rel eased into Hiipopsibls sanee higheress@e. cykibddre nortaining hyeiregeh|and exygér, instead
E: SE B; g:?g%gn%rﬁﬁf a? ggqe%tgfa @, it the' E))?yg%lntarn _I“Iyldrnoegeg asllalzt)pllﬁeld%slé w%.trclag e{er(]:t?olysis
are completely pure gases. Therefore, using an electrolyzer has the advantage of being able to
efficiently supply fuel gases with a theoretical oxygen-to-hydrogen mixture ratio of 1 to 2.
20 The present 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




containing these ultra-fine titaniumparticles is taken out from gm QuiN @005
(8) at the bottomof the high-pressure water tank and then filtered
through.an appropriate filter system(not 15 illustrated). It is possible
t.o use high-pressure cylinders containing hydrogen and oxygen, instead of
a material -gas generator (3), but the oxygen and hydrogen supplied via

wat er electrolysis are conpletely pure gases. Therefore, using an
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the nmateri r ' titani um m cro-di spersion water, through
el ectrol ysipzésé‘;"gﬁ/%‘?‘é"ﬁq’?%@-n a material -gas generator (3). (18) and (18")
i ndi cate the cafMslta tﬂmﬁuﬁﬂ(ﬂﬁ@@ﬂ&ateﬂ%%ﬁﬁﬁdg’%ﬂi htég?%&lréﬁ?leﬂeﬁpfx%lﬁﬂé

Yy

Is.certai nlﬁg% possi bl e to supply hydrogén and oxygen rect from
r espect ? ve 4041 getal ya theronbusiienchamben (g ismelessadr froomdhecorhiastioq Shamies (6N

th - : t i i hyd d
Goneraroq” 1o LRARRARGK, Pitol O, BRER S ol Sl i ofehiig ites ot Blpefne
feed |i nespértibles.1AR)this ties pait iof Blayiunddsdikelyoihaide th (Btf%sﬁtéi'&ecﬁ'ﬁ'@ﬂéé.i on

Zl e

chamber (6) by W&E t hrough the injector nozzleé . The mxture gas is
conmpl etely burn ddfiediianiymppartieles wesmbpdupeshinswates These vitanguraparticles

ul trahi gh-f8@pe i | met.al bar 0) is ingerted
into 30 this coﬁ%?&ie%%h SSbHctie Bétpﬁégr%g? #@%ﬁeﬁrgﬁﬁﬁeﬁ’éf{b@ﬂ?ﬂ YRigr. They
titani ¥m nweilbiotipeecinitate aver mthen a congudart eaddedi nder (13) at a constant rate

i n accordance 'thFF}.he | t aHDunt. When nel ti ng 7 1 3 JUN 2005 titanium
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2 to 1. Additbh en@fahiv If LS 1.ah- e water frank nust
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genelr at ed by ateespheres should Q?rb injetvtpdalaamspeech?ﬁaﬁmﬁx ];ebm m‘ﬁﬁéﬂs Q@lr'rbs&;dnﬂtiﬁﬂ&i @M
metal in tf stion.cha . .(6),.iS releasge rom the conbustion
chanber (é#gﬂ 'ﬁ %%P%%ﬁ Efﬁ"@scé)ﬂﬁ’émé&%”@m (COPresERst 9 aPPr¥o !ty WekS wimespheres. If

i gh- 5 s shur gasymsstrelio (6 BighCRe ubbdrtul sfomiBahdy 64 Bamady. 1he pldslie 11oRAT !
of titaniumis likely to change to a crystallife structure. RSO 1587 i ne
titanium g'%% &0 flaats Wiy Hopy BivueasabustioneshamberThid ¢he heated/meltpdititiniimswilhbye a
very st _rrﬁggcam’lﬂﬁtg@hﬂbdip DAHOREThY ARUs Bob HSlAtS gdrt%ggr ig whf? ?éd%cé e

wat er .
production efficiency of a micro-dispersion of ultra-fine titanium particles.

As for 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




10 will not precipitate even when a coagul ant is added. According to the
production net hod proposed by the present invention, to produce ggr}m @ﬂs
titaniummcro-dispersion water ideally a mxture gas under a pre 12
approx. - 3.5 atnospheres should be injected at a speed of approx 4 to 6
litters per second into the high-pressure water tank containing water
conpressed to approx. 1.5 to 2.5 atnospheres. If 15 the gas pressure is too
high, the appaduabivGruss b6t HERsERY BEnifd RRar?i@S ' , e
gas floats upa(?romt e conbust?&;% g%gﬂ rer?gi%cfioédﬁga heat ed/%ti@bl&‘tgggﬁ?{sftagn?vﬁ%?
W || be ersohiging|aatedl! amountroffutsiitasivamekidé pintiskes generated via berding efitifanivem

This wll < product.i o ficgiency, of a mcro-dispersion of
ultra-fine aﬁ??gfﬁeh%ﬁ%gﬁﬁ)%fﬂ Qrcﬁg%ﬁtglfeﬁtaﬂgr. B‘@fiﬁf PEPSBEIYt hi s apparat us,

hi gh-pressure hydragRn taRneeNEe Prodfubed dlral ficeGibfflm/ pAtiBleP H¥Pe HAhDeb&Bary,
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i gni tion déiteres showld prefensblyi be tmplowmbuisd inoh bytusing ipasexshanget eraieiverbe-0smosis

t enper at ur i L MM [~ 10) i:s gradual ly inserted jnto this
conpust | on isafbras by IAE b olIBR bk bernial St v 8 Shel 2 ooy e
be burned mmicroatispersion watenrSywsificallRdiedringthe Thigh! PekARE Aated tdihalsBd TrofR ed
and ultra-fjpe titanium particles. Conbustion nust 25 take place under

hi gh pr essHeRPIFSYE yeater ank saaupmtinlly shiough Golbgy-gibar membganss is/beneficinkin terms
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i nvention includes the

tenperature. .Qther cr(liaract eristics of the present

~use’ of thJSqIchgcﬁ??dlgar S gaverpingfp PRHatHDs fesmstighanth@mmes. i n whi ch
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JUN 2005 RieRgntjpsernitionr ugs after necessary refining. The produced titanium
mal |..amount of fine tjtanium oxide

m cr o- di sper si er ontains a

particles geneﬁ%'\gggh\ﬂwa? tﬁ%ﬁﬁ&?ﬁ @pdiiop afiham treated With Jispersion walek Ot?'ﬁg?”é"rnﬁr e
be fill5er eitamiund pakiclod@s oBRireE b9 IBSpiésenPivaftidiPt L0 renpve the produced
ultra-fine titaniumparticles nore than necessary, 5 filtering should

preferably be iRfige ﬂeﬂi‘?@&oﬁﬁt@by oy harlgftishew dhactvatage conditiayef sbaivgeaed with
menbr ane. qRbeif ik e fhl Bl BhedTRTRE 3By bbn SentbE Fhefop
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




m cro-di spersion water. Specifically, filtering the high-pressure ysvat a& 5
di scharged fromthe high-pressure water tank sequentially throug11 JUN 200
hol | owf.i ber nmenbranes is beneficial in terns of enhancing the
characteristics .of titaniummcro-di spersion water and. extending the
filter 10 life, and such filter systemw || provide a titanium

m cro-di spersion water that can neet the required standards governing food
and sani t atul@ga-fine SRl ' VSISl of
titani um m cro-di spersi ggﬁi\%g?g%rﬂgg&gg?g?%ecguﬁi}%ﬁelﬁ&%%@s@ﬁ%ﬁivﬁt\;lelﬁgl?{h#mg?g.
4 shows t heV&elface condition of hair treated with dispersion water of

ultra-fine 15 t4tapniymparticles a t.ai ned the present invention. In
Fig. 4, the photrjf(‘)h r%ﬁﬁ?r%ﬁurf’h‘ga@eﬁ”isﬁgﬁ tahglegaggq REsS@eHeniiand faek capaplg of
treated w twithsehngiperex@hivebeksued, Allnlik@sd | ' L dim Rkl : | ned
by the gre%gnt invgntion.lg%e_stop ph%?gégﬁ%ﬁ%@%%ken a@g%gépp%d%o%ﬂ
magni f i cat iRyAgeRARd exsase fesd:lings{ 16 47 grsapdttivalys it iajeeteddto’s, d@@fbustion chamber
‘magni ficati . r in e center show the s ace condition.of
a hair tr eé%oggﬁlﬁl"ﬁ%(%i SE %BR@@’ 6\%% @F,tﬁwliuﬂ p ?%rﬂ&rﬂé%&)l‘?‘bﬁ%@@ﬁi%hs
t aken at 70Bambwd via 2Q9lindeqNRY, iIThe tir&3sre ik i vel r

the right show. t e_‘s(l}?f;gceqco);]di t iﬂ(gn ofe aﬁapgﬁ lrnggr%-c S‘]}}gﬁ?ﬁ% t (?’ﬁ{gﬁ?%&
and bott onfimﬂ"sg Vifoh rassie sorfrol pptyedH Theaoixturagas is igaitédbyp an ignition device

respecti vefpy ar ¥ jment, of the present inventign is .
expl ai ned |h)r$) %ﬁ%@hﬁl&nﬂétﬁgﬁﬂ%@%ﬁdr E%SWOP@O, h’rﬁi\?&?’%‘;}’{e VR'SE Wel??ée HARIBH

i s not1Q i nealkidest with Hiigh-preasmt evatéri gnd BreaROWD té UMLEREUREANS B e
_ present invention. The figure

t he, productign ar.at us. proposed by the
i | lustrat & °§?Fe§ 'éf?d’%‘cg’(‘)ﬁ%sﬁﬁ’ Herwptes imwhighrulirefing titaniup particked ere difpersed
titani um n ¢dken SuEREHSh ARt il in which ultra-fine titaniumparticles are
di spersed, 30 wherein the apparatus consists of a high-pressure water tank
(5), an injectchs fondhd epdration ofi thiswappargias, Iofdrepenoeid @fydekdrsapsifed ks BRH 2
titani um és%mb%r tlélo and wherein the 9 1 3 JUN 2005 wultra-fine 7
titanium ggmm d thar, 28 1Bipcted dufo the high-psesshts watar tank 69 iarfhsinoazle
hi gh- fi5es {i4)e Thyaiitire \ ; ' llic. .
g e WoeThyai e gsai%gfueaéf&asgmﬁomv%e (139 knd Birnb& o AnfEER) fo'Btain a
perfect combustion state leaving an ultrahigh-temperature steam gas. The titanium metal bar

(10) is inserted into this combustion gas and melted. Molten titanium (12), produced by
heating to high temperature and thus melting titanium metal inside the nozzle, is released into
high-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




wi t hstandi ng extra high pressure. A m xture gas of hydrogen and gxygen
supplied through 5 hydrogen and oxygen feed lines (16, 17), res,ﬂa{tJU/NaIZﬂDS
i's injected into a conbustion chanber (6) fromthe injector nozzle (14),
and the titaniumnetal bar (10) is fed into the conbustion chanber via a
cylinder (13). The pressure inside the high-pressure water tank (5) nust be
controlled via a pressure control valve (7). The mixture gas is ignited by
an ignition deviMétrekhs: Stvded BSutmBipgheses) i t ani um (12) is released into

hi gh- pressure V\%;er, where the titanium 10 col lides wi th high-pressure

wat er and br eak <G ratn obtigniupumetal 8.5 kg/2htsum particles. Thus produced
titanium mcro-d S ter. 1 i.ch yltra=fine tjtani rticles are
di spersed is tgjg(ﬁﬁg@t&@#ﬁogﬁﬁgﬁ Hycrpgiispelgion water: pB%?g']pB%ﬁ of this
appar at us, hydr dydairanphio figgikinmade of Wﬁmﬁ%ib%iﬂfs%)éﬂs% whHe£ $F WiicARfr L RRL T
mxturesga§ IS in _cled into the high-pressure water tank (5) via the

nozzl e °15 YAUym paliclesiang dispersed svas obtained uadenshe abaveicgnditivem devi ce (11) and
burned conpl ete k -f ect ion.state | egving a

01t rahi gh emporas rtebd tiBofnb iR GO RIThE bised Brofh EBiermptenn
into this (wnbisting efhajies-fiba mehbrecs oS0 nderohs, 23 hiefors 12 nicrBA® QUCARréY and
heat i ng too}tligﬁlh tigp%gtéjre and thus nelting titaniumnetal inside the
nozzle, is S RPSIonEd sqgughfiallyh 88 necessait-er, where it col lides with

hi gh- pr esstiy@ Bangiieand breaks up into ultra-fine 20 particles. At this

tinme, itis considered that a part of titaniumchanges to a crystalline
structte and Tualdrestof HaioRepaichiquiidedd ofTieaium MioerDisgérsiohWiter: cr eat e a

- heri cal t | | owi th in t h - st abl
e PTe e PR A Bmal SeB et aflibie dh Ay vt o iR Sreipave
m cro- di speimgettahinm M@r@fdiéﬂefshﬁuﬁat@ﬂ%té‘igc@ﬂﬁ 3fd E%g?lﬁ jor] A€ “}ﬁfc%dﬂﬁ'gg'me

titanium nicro-di spersion water is =25 discharg romthe outlet and sent
to a filtdHay@mar{cle ase dispersed, andrihe effetts and efficacios 6f the treatmehiewete Spefisd.on

as it sequenti . . . ik h filter nmenbranes of .50 mcrons,. 2
morons. i et it AR Eends NP et of GlanfiBT BicTorseRrgn wHie s giincd under
mi cr o-16i s ke atiove pratuetion conditiviis he test Wat cdn@RtEl AheR the E.?cﬁédl‘té \?«%e%éﬂﬁ%{ed%

ultra-fine tj }%r,r}i um‘g1 rticles and a trace anount of disSolved titanium 30
Product i o’ thegrith thehwaisrrepair hiquid anwelb pesnray endipply Sedisuico theinkair. 2

at mospheres  1@sd Bndifdne P Test Resuits

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

titantum micro-dispersion water obtained by the present invention or applied/sprayed the
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M xture gas: 5 L/sec (3.5 atnpspheres) Feed rate of titaniumnetal:

kg/ 2 hrs Production volume of titanium micro-dispersion water: prggg 2005
1,000 kg A hair-repair liquid made of titanium m cro-dispersion W.
which ultra-fine 5 titaniumparticles are dispersed was obtai ned under the
above conditions. The produced titanium m cro-dispersion water will be
passed through a filter system_. (consisting of hollowfiber menbranes of 50
microns, 25migredispersian ta thednbair Git&] maovery afdameget haifr ipipro@sll haip Refldition,

equenti al | 10 Trial Test of Hair-Repair
e 2 g Jsfe gt G O G GheARErvemeals. TR Rt e ol it the
subj ect s wemiro-d&perdionOiil iive dkéelleRULFRRL ﬁuﬂnﬁﬁaﬁ&%ﬂﬁ ttﬁx%ﬂ%ﬂrﬁ{hdut% g ¢ SRme,

titani um mcro-di spersion water obtained by the presen on-in
ul tra-fine IB{cppiagh with bumen kaigskimr e di spersed, and the effects and

ef fi cacises re verified. Using a hair-repair liquid nade
of titani uﬁ@‘%’?‘&r‘cﬁtﬁ% i3 f ter as obtained under 15 the above

producti on condiTheomgsent hevention, wisse CoREHes ¢ eXShEd b S :
instructed to wash their hair with the hair- rxelgalr ngtffs péa‘gi‘&:}vsve gﬁgl?mgo%ly

and appl y t"Y?éerI 1i'fl ot pewlyrrsiveloned fitaniugs eniGordibpersiors watml, Fewtll Restsl fredudsien

condi ti ons; Iters per h ra .onto :
hair with glnspray i g cc Sp’gl%eatg%% rgfofooﬂssperﬁgnwawa% tB’n‘fg‘SngéFl% IRNEnHgn 5
brush (10 contpias wippiineatitanium fpartiddes il & AichefBHBISe SatlY %féréfofeﬂéﬁm%u?l 1igh S
used tﬂg b‘g’é‘l d.at varying frequencies) 2. Efficacies Hair becane [ess

tangl i PGS andriest hag ﬂ‘&ﬁmeﬁéb%%eﬂggélag-rpmsffemaf thisomivaordispérsivar 7

persons Hair b k me_denser .6 rsons Scal p
became snoot herggﬁg%r glgﬁls&%aﬁla I&jﬁ&%f ecaﬁfé 1{3@31 Sgefs’élﬁg A&emt THET8M
t he above digparsiorsuakarss obmingd bf thdmeennhwentshed b%hn@éd intBé produédibr dfhealthy

drinking water, heaith supplements, cosmetics, food preservatives, freshness-keeping agents
for food, insect repellents and deodorants.

L
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titanium m cro-dispersion water obtained by the present invention or
applied/sprayed the 11 1 3 JUN 2005 nicro-dispersion to their hair cited
recovery of damaged hair, inproved hair condition, snoother sdhEpJUNeﬁWﬁed
dandruff and ot her irrproverrents. Therefore, it is found that the

m cro-di spersion will have excellent effects on human hair/skin through

pr oduct syHahigklagea®: i n contact with human hair/skin. 5 Industrial Field of
Application The present invention, whose structure is explained above,
provi des hi gh-function water nade of newly devel oped titanium

ni cro-di sper $i on Adiierepaiafquietdmpeising dispgrsigdwatel io iwhichedttedtle ditedivanpaticlss us .
The titgal dHHei%@ s dispBISIoR water V@&tﬁéméamyad %ﬂo@)ﬁorﬁﬁ?ﬁmgr bEfmfgta i'nfix‘iﬁ?é1 ds O
contains ultra-fine titaniumparticles’in a disperse e and erefore

exhi bi t SYEPY AN HYPBPI5E AR MNENPIRSSUR dvaes and Higied G%P?’P'ﬁ%@aﬁ Fi% “@ﬁé@ﬁ"f”éhf"eta‘
hai r - r efhaieby digpeedirfgdiod reafliatthuite-fine dnamumlpamaesanmmr Besi des hair-repair
liquids, t he%y' ghA fridhGa | +oPprol nvngntﬂgﬁ'quamtq% ?@h ﬁq &Ep%[]s‘i’on vihieh Rk ARNatL er

as obtalned presen I on can roduction o
heal t hy finecftaniio H@"Q}ﬁtaé? disprigad; paid U]?ﬁl"éﬁ@fﬁlﬁ@'"gd’é@‘ﬂ?@tq E‘B‘m"? a@dofmxweraoﬁt i ves,

f r eshnemgirdges pi ii-pAgseitt wvatef Brid lfSﬁ'@dhe bUMGRFdasie pek tiemim mvedl ey Qispaking 12 1
3 JUN %Qgﬁesui}gtamltral Ahe i aﬁfuﬁ&%rncl%s mwater g hair-repair liquid conpri sing

di spersion wa -fi'rne” titaniumparticles are dispersed,
sai d di sperston vﬁt%ﬂparua%ls dstreadueiog b yainrapeit iavid eopwpsing diprprainm watergn whigh xt ur e

gas of uu%ﬁfﬂetrhnamdpeiwtrs%@agshéaséal gaha BR RS SmpRbifd a PRdsts rdiGitadhh SonkiiHeRi NY
gas to melt .ti ani i spersin sul t ant uItraflne

t
Tt ant TBESe % AP el tens SnAder AT 0 TG Ko EOHEANE VSRR | | qui o
coHpri itaniynuinetpléias iR ignifiert davice andvn cabuglianrchamlier.ne titani um particles are
di spersed, spid ARLBEShGRBF br@&d?:ﬂ]g%aﬂ" r@;gslr%qmi §§ Whfhed 3% cRim 9%%%!@@

hydrogen in hi %ﬁ pressure water and using the burning gas to meft 'titanium
met al , "YARE PERYANERIIP BIOdHGE G MiKHiE 9a8 SLAPY IR ﬁf‘Yq"élefH ne titaniumparticles in
wat er . 3 Ars. appadealthu profiasts, pmediesat | preruats haiich - ase patibactbriat) LHgents,0 DPFpratéation

di sper ?rd?jﬂctwaﬁe%ﬁhy HnAMP.P %ter“ 'h&éuﬂ édlpgrémteﬁté s B R doly Cdr&s%n%{u}%sdhésmﬁés%ed
sai d appar at us COH‘P resi'stant cont ai
keeplng agents for food, msect repellents or deodorants made from titanium mlcro 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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conprising a high-pressure water tank, an injector nozzle for 1 r as
of oxygen and hydrogen, a } titaniumnetal bar, an ignition dwcﬁﬁm

conbustion chanber. 4. The apparatus for producing a hair-repair liquid as
claimed in aim3, conprising a water electrolyzer-to produce a m xture
gas of oxygen and hydrogen. 5. Health products, nedical products such as
anti bacterial agents, UV-protection products, healthy drinking water,
heal t h suppl enents, cosnetics, food prea@syvaii ves, freshness- keeping
agents for food, insect repellents or deodorants nade fromtitanium

m cro-di spersion water in which ultra-fine titaniumparticles are

di spersed, said gj [ Lero-disspersion.water. i s ohtalned. by a . nethod
conpri si ng bur niglrg&]g&r% X ﬁﬁéﬁgﬁﬁq@%f%&%ﬁgﬁﬁyﬁ rt%aéﬁf ah?%‘ﬁqp[?%s%ﬁgt’
wat er and Usi bgmidghe mintaiengasgas dx9gerelahd thyldedpied MinBighlpredsify Slzerdusingrkng
the resyltant ultra-fine titaniumparticles in water.. 13 13 JUN 205
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a hai - epgirtdsihg vehdrohb ’lcﬁﬁt&l@ﬁdeliu@gd @nmfﬁfe%ﬁlilgﬁigﬂ{%%%%ﬁfﬁ' Gaflydr ogen

i n high-pressure water, conbustion g anium net al ,
and causing the nolten titaniumto collide with high- pressure water and

|l etting the produced ultra-fine titaniumparticles disperse in water. 10
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