; e3epHr . $6 THFMD Hai r- Restoring Li quid Conprisi ng Aqueous Di spersion of
Utra-fine Titanium Particles and Process and Apparatus for Producing the
Same 5 Field of the Invention This invention relates to a hair-repair

| iquid conprising dispersed ultra-fine titaniumparticles. The invention
also relates to a high-function water offering bioactivity air
10 repair liquid containing titaniummnetal, and a nethod ﬂmﬂwm%ﬂ@«mmﬁ or
produci ng the sane. Background of the Invention Titanium

relatively new netal material di sco$pedficarioah nore recently thd®'¥ton,
copper and alum num The |ightweight netal offering excellent strength at
hi gh tenperature is already used in wide industrial applications, such as
j et engi . L E O i i i . .
S R T i S S U sy
and articles of daily usProsesshnd# ppgmgisdesPriodacieg #redSamed f cl ub head. The
appl igati ons of titaniumare expected to grow further. Arelatively |arge
nunber of exanpl es have been known to date regarding the use of titanium
met al i NF@d bEBInwhtigRi | Y use, heal th/ nedi cal products and cosnetics.
These 20 exanples Include barber's scissors with titaniumfilm coatings
(Japanese Pat dhis inpgritiopaelates to ai lairsrspair NquidsonpeBigadisparsed wltradfine ditarowmof
far-inf rﬁgﬁglersay through nolten titanium netal (Japanese Patent Application
Lai d- ope S.' 61-59147, 1-155803 and 3-112849), beddi ng (Japanese Patent
Application Lahdimpatolalso fladd2bhigh Fadfion SvaéraiTiering bicieaviey SuttpdsLhair-
Application Lai d-open No. 9-140593), eye nmask (Japanese Patent plication
Lai dl@®peferay ligpyl equiaining giyanivie metal. sng swngther 9ad appargie far produsingdbe sapag. ent
Applicati i ‘ . 11 285541 and 11-285543), health band (Japanese
Uility %%T@ﬁ%@ﬂﬁ?&d}?%mﬁb 3045835) and health slippers (Japanese

Uility Mdel TRegiugt metal Bra lativel§ abdGhgtal hinerislisdsciverted indivhundre eedeatly éfan
particularly titanium oxides, for_hair_ treatnent purposes such hai r

. as .
dyes, haftPncSePRsE| 2 alvninum, The olightweight Jneiph offedng | exgeliens frengtheat3bigh
exanpl esd S ki | Ox de- : Si 1 : i nj {1 tani um
i do. (3 el diea) Doy RO R LA S BIERIRAR S 38 B BHaRh okl K"
cont & ni agcmafttandi spacaskipd éybesindi tube plate oomnpidsing iheatenichangers uked dor podlyaresti ¢
silicone_co sition (Japanese Patent | icatipn Laid open Nos. 63-270620
and 1- 11 S51351 Py g@% Py 8o H@Eeéf(’fv@&r u%en%'aﬁﬁl%fegwﬁf) gr@x’f’i‘@ %’énﬁ‘if Fﬂ‘-‘gg
titani UThgid: The dpFIRARSE: dTalt@thmARPLxsediel @6 gl friRen No. 1-224310),
UVprotecting agent for hair containing finé titanium particles (Japanese

Pat ent Appl i cé Tebpiivelyi largs romeher Nb sxangierpgi@en kdown 17 dae Fegadingithess of
Japanese,. | atjon_of .PCT |nternatiopal.,Pat ent | i,cati.on Nos. 6:501963
and 6- 518Walﬁétaﬁé?rq 18]?§Er tﬂné"’"b’or'flﬁf('Js ?ql%‘ﬁn%cﬁ?ﬁlaﬁﬁﬁﬂﬂstalnflaﬁ?%‘?‘ﬁ%(??ci 4Be%nd
col 020 ng examples drpriodREIr3tseRbordMath GahiubDfiknRicOatBips TJd¥anesd Paled® Aplication
However, the hair-repairi nig effect of a |liquid containing titanium netal

was not kAlhePendNo.147a265584}) thantilizagian o6 Sarrinfrarediray thrughs molten titamsmenetal | n
the cath [k ) Ogplcohi-gh _ i=100 1.5 al so
noun (0 058asae TARAE ABeALh I DA BLE Moy 6P so - By S5 ity 71 EERSF ectfg?
appar at u§laparsese dtatenh A pipdicattonvLaid-apenalNo - 8-802695)] coekinlg mtenisAi (Bapagedel Patentum
met al . pli.catiqgn.of t infinit tilities of tjitaniymin the
product %pbfﬁﬁ’inﬁ'fé@f’l?@hﬁﬁ‘?% H?§9§5’ e’fyﬁé'i‘)asﬁéfaQP’i‘%P Latepp Appligatiop daioren Mo |
I's gggerabiMges), ueA-mamitainig KoGphiont CipattBe Patent Application Laid-open Nos. 11-
285541 and 11-285543), health band (Japanese Utility Model Registration No. 3045835) 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

O
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15 successful applications have yet to be reported, let alone revel ations
of the true utilities of titanium Sunmary of the Invention The present
‘invention found that the bioactivity of titaniumnetal could be utilized in
the formof a mcro-dispersion of titaniumnetal in the production of

vari ous bioactive 20 materials, health/nedical products, and in
-particularly, hair-repair liquids offering highly beneficial repairing
effects. The purpose of the present invention is to provide a hair-repair
liquid, asidegtitconmn@oxide bogolgndriapitizord cumpoitionr(PepaaesedPdidie ApplitationTedig n
the hair rergﬁ}ilr I(%ngi d.is made of highfunction water, which is grod_u_ced by
mel ting CPERANSm Ghat H102Qi and d-EB3id)s t hadh, cgarmetis maslen of verjemingelublgxsifjeens n
hi gh-pre : er N i i t,04 i i :

i g pr oSou B LBl el Beblfts TR AbRRIUTESAuRal NE thbhio, Wy

ti t ani umppseedtinglagent fonhdiheontaininginedftartiing partedesr(TapansserRatam Applicdtioni LLaid-

m cro-di sper sj on " refer roin which ultra-fine titanium
partitl eé’g?ﬂ gorsﬂ: éﬁyg‘;@p@}i gﬂégﬁ’g@@ﬁﬁl}q‘i Lepaisse _rlszI_‘Stlfit’cO&n‘PﬂJﬁgrslnM’@W]ed.
30 The preranAppRRIch NEY. 6550083 aad %rslge}@bahda}ldif-wbﬁn %mE ifiorl S&ﬁbi@'@“d
ot her applications, as well as a nmethod ard apparatus Tor roéum ng i
sane, whéfasiym oridel dnguéadoring micar (Japenese Batantr Appictatioh dmicppen Nat | b139946).made
of a highs Lon water.in ich.ultra-fine titani.umparticles are

i sper s oatonE. R astEk sk A6 E RER Wb conbSbine BT At Wi BeS on
vat er w the éthe HagafanapperaalsqBatusQmitRsiumM ﬂ&aﬁinﬁh@%&tﬁ@d%gx&i c@’ﬁ)‘ﬁﬁfﬁg%er

hydr ogen. Specifically, the present invention is define byu conponents (

)"t ht@ugRf high plkplinien soqtent is alschknown EJspamest iRptint Appdisatidn LiatdsopenniNo. 50-
i cro-di i ' Lch ultra-fine titan ticl .
0 Sper sedo7(sh) PRRE nls oty Hed RBIA fo oy b A WRRGEer Tl Sonveiningni urm

m cro-di sipaiunaetalater in which ultra-fine titaniumparticles are

di spersed, wherein the nethod is characterized by burning a m xture gas of
oxygen and hydweYeationpithegglmoest dufinite wigities of titaniwmntin the pradustiomofrbioattivesi ng
t he conb i : l 1.0l t.ra-fi ifam um particles in
i gh- pr on o, 351 oAl d ST BUALRTCl. 1 Fchldnd ST BRGHE R g
madeldf sudcassiflrapplicationdihapeyst onbensperted, Hetdlbnd ravielationd bhehe irie Biilities of
parti cl es are di spersed, wherein the apparatus consists of a

pressur e MMt ant contai ner conmprising a high-pressure water tank, an

i nj ectorsﬁgggal!fofme Idven@bXt ure gas of oxygen and hydrogen, a titani um netal
bar, an rgnition device and a conbustion chanber. (4) An apparatus for
produci ng a hadhe praseatiinvéntignifoundetiiat thé bidattvityuof titaiuo: mikwpesdd ba uvitizet ini n
whi ch ul fin itaniumpartic are dispersed, as descpibed ip (3)
above, l%?g)ldﬁl ﬁué %‘%ﬁ%ﬁgp%@oﬂa@l ﬁﬁan&ﬁn é‘i’ﬁ@n@t a’z? %93&?‘10& 8t ?‘B‘P‘iﬁz&foa?t&i"*

pr od2@®i nenageriatsy thetleh/gradical pOQVSE) and ik prtiy 90 BBir-rbpa ﬁalﬁ#af@?d"fféfﬁgwmﬁmat

ih
gener al I'g in a water dispersion or mxed solufion in whic ine tirtani dm
par ti cl eBensficial repairing eflece particles are sinply dispersed, the titanium

tent i B i . i . .Ih ] i tant
charact er1 ot i TePhibse3f i BRLGH Tivehflof 15 RObloyRR( Bl FRRG, 468
present imethedtandrapparatusdbr produding ehieisanewhéreih thy haib raMIRiId BrmiRASf WER t he

af orenment.i oned neans exists as ultra-fine particles mcro-dispersed in
hi gh- pr e;QEﬁP%n R ViR f%@F%ﬁ‘ﬁfétbyﬁﬁhlﬁg.%ﬁB%m&l with @ngomguﬁéom gas oft
precai t fydroger? and SRR 1 nﬂigh-}?éﬁux%‘ Water, Q:'aﬁﬂﬁé $he thot¥h §ltaftlimOoCOMid Wi
smal | anount “of dissolved titanium

high-pressure water, and then micro-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



As expl ai ned above, the titanium m cro-di spersion water obtained by the
present invention provides an unexpected but significant benefit as a
‘hair-repair liquid made of high30 function water in which water nol ecul es
and ultra-fine titaniumparticles interact with each other to produce
‘bioactivity. 3 In general, hair is damaged by external irritations such
-as friction, heat fromthe sun, permchem cals and i nappropriate cuts, as
wel |l as by malnutrition caused by an unbal anced diet or drastic wei ght

| 0ss. Si firchadarepgizhnkdaotherhasplinationelif madpaifra highebndtionywatet imwdichbéltra-fine
protected externally to prevent further damage. Treatnent products are used
for thi s“&\&lﬂ%ﬁrﬂ@g@x@rﬁ g‘SP?Fée‘ta%E‘CEM ig rprpﬁ%cegkbsh ,m«ﬁbl@&rtltwowta i highs
nost i np 4 W : Lol i ed
Mto t horfane yalaayi Weiteh: fnekites o burkifighHhixhirt el o 88iskh ahd ppURREEDS
suppl e | Spkcificallyhthelhmesentiniverdiomek definediy doaiponenis €l )fthexpih(4 telowas to let it
bouncg as the pho moves. .G fornms.an oil film.over the hair cuticle and
adds § hi ne an&ﬂggﬁgag-rlegalf Liuidnpde,pf fitaniny, prigrordispersion vatsh ‘%Wé“%r‘@?é‘rﬂqeng
damage t gitdniiein Paiticles dbd ikforsel0 The high-function titani um m cro-dispersion
wat er obtai ned by the present invention has been confirned by the trial

test expl ai ne2) Atmethpd for proidueingackdit-eapirtliquid made of ftitagum mro-dishersiond by

ot her co ci.al _treatpen rducts avail abl e t.oday.. The water indeed has a
si gni fi cg%%rrr é‘gaﬁ?‘cﬁf flg%t'ﬁ%eg_tﬁﬁl?}_ﬁﬁle@aﬁﬁﬁll?s. Fn ‘ilﬁﬂf’!r%/eflonw ?fe‘ﬂai%?e- rrBf}_EP‘? 15

l'i qui ds, chérectbiigdd- by atdied at mibaiteUgasmdi boygdh AR By ROzt ire highDHroRtRi Wadr by
the present invention can also be used in health products such as

not ofQ f umeltingn titsnHem angtgl esiemthe combustign gesoand thensdispersing attra-Bae ttianiam
agents, ? i s, healthy drinking water, health

suppl ene:qglxsé,cg%géﬁ@hrg%ﬁ#eggﬁ%r eservatives, freshness-keeping agents for
food, insect (Ppehbpprans teeioduritigsa haneepai liqnid mide &f titamiuticro-dispersion
m_cro-dl S ersll onivvater_t_obt ai ned by the present invention can be used %O _
sui t abl y PR i’;{l&% w&ff@g'é@ ReHifdsp, are dispemped, gvlfzr;_flwlgﬁt Wa@%ﬁef@n_slﬁtfto (Eh.t s
mi cr o- di $R8KGE PEki MR Soni id ' Y i a
woul d fully answér thgn_néecﬁs&(r) {S@agméé}ﬂg%?{%# &%ﬁsc@%ﬁé%éﬂ%ﬁ%& e‘I'Ee
mechahi s mismre gaswof exygesranddhpdregei, om titetien metal|tar,aad iipeition tdevicemand a
particl esoﬁpos}{l de§ eﬁecre! | ent bioactive functions is not yet clear. The

i nvent or §PBPERBCRARE i | i gent Iy to 25 find scientific explanations for

these functi og, Aﬁﬁbﬁaﬁﬁﬁ{ﬁé@dﬂcﬂ% Q{lai?-ﬁ%apﬂfﬁﬂ'id}%dé: J)igtjtaﬂihnlp RG] ajgio;lls ow

chart of a hair-repair quid made of titanium m cro-dispersion water a
pr opos ed W#er iif avhighealratfineriterivingrartitles arg dispetsedreasi desertbamdiin g3 )odboae, wigeinat us

f dygd . [ i de QUi de of 3Q titani. i cro-di i
v o oc 5 BB U R ARl o AT EBEER

t he 2Mal wad Bydregén.result of titani um m cro-di spersion water as obtained by
the present ipvention Fig. 4: M crophotographs sow ng the conditions of
hai rs treat ed idasheen W%Whﬁ%@éﬂiﬁbérﬁgﬁ igpersdon ersmpted splvdian by whish fine

present e i RRARd oMikdhidAt Sid® PRRRTd Rk é}fhggf disggrsé%’ ”ﬁ{g' tﬁg%ihrrfa‘g&ﬁ&ﬂt us
for producing titanium mcro-di spersion water proposed by e present
i nvent i opreZipi@tes snd separass st astoricmeniodi The niost impoodnicdhacutedfstic bf tlititMmium
m cr o- di sper s&.on wat er 3: FEl .ecérol ﬁlzer/ mat eri al - gas gener at or,
icro-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 present
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.



10 5: High-pressure water tank 6: Conbustion chanber 7. Pressure control
valve 8: Titanium m cro-di spersion water outlet 9. Hi gh-pressure water 15
10: Titanium metal bar 11: Ignition device 12: Mlten titaniumnetal 13:
Feed cylinder 14: M xture-gas injector nozzle 20 16: Hydrogen feed line 17:
‘Oxygen feed line 18: Electrode 18 : Electrode 19: Partition 25 20: \Water

- Best Mode for Carrying Qut the Invention A hair-repair |iquid nmade of
titani um m cro-di spersion water as obtained by the present invention is a
new product n@h ghesrsll BAip isedavapied dblegterdd GrritatRme RucH &Y Bittiof)heat HOnPhe\sues a
new nmet hod and apparatus for producing a hair-repair I|qU|d made of water
that 30 ©ewe shemicalstandiipappsepriate eyis.fasiieelbas by makapiritipn eaiisad by anpmbalasesdon

f the tij d t.al
ot ¢ hr odish YAt HRRLE ARG sibe Bitlec al B nS Rollibidifie bUAY #HF R
| aser ir pedeatd extetnbly tepreven rﬂmlﬂdrﬁauﬁgd Treatfiieht pfﬁﬂﬁc&b arebised Bor thisl purpigel t
usi ng_t he heat generated from burn 9 %‘%en and hydrogen, and then
di spet si E\j ‘?ﬂ? %éﬂl&l tﬁ@ sking water ?Wio’c B\ li’i*ﬁsf)é{PP‘P "é§°ilﬁ4i1t‘|*ﬁ“@9n°fp‘rhé§§1§r@
wat er.  SpedichiafAvhtéy 1sa£l§s%fbeﬁt gﬁlry ihg%a‘ﬁaé/o?ce&ow%ﬁcfh' &1 £86 gor?éﬁ? o?%gﬂogﬁ(f Qhéisy

produce a hair-repair I'1 qui titani um nicro-di spersion’ wa
wel | as msiultcoamip@lsypplhéodh toathie thmimwhil® nohkimgeths i hair mateefletiblebsooacta leatw on

j th t t | d t hod t b d d
byben. - PRUESshE Mog TrdER Gl HEES A1 Gl TIAh OYeT e Dath IRednd S i and:
t her eby gﬁi@ e g vﬂﬁl‘é%‘l‘iﬁﬁfi‘lzfﬂgl friefiort hﬁ@xﬂ’e%ﬂt&% daflabé SFthWinbi? cli@B- pressure

water and lettin tra-fine titanium particlesS disperse in water, wherein
a deWWce is i ﬂ“@gﬁuﬁrﬁmﬂombtamm niirotrisrerzjem wated obsajnperbyathe piveseneihvemtion

hi gh-pre de duction of. substances_ ot her
than e B8 Bk B Blmbdiny Wit ReeaBRiFaDRE RBSYE o i BEpERERBIRR BN | on
r equi r es athietedt bye othiep Uﬁmme@élalht‘éﬁiﬁgﬁtnp@ﬂﬁbtﬁ)éyﬁﬁﬂblé @deg. P DRk iAGceas 2
reaction pressure and feed rate of titaniumnmetal, be controlled in order

to add exi&8l r%ﬂftreambaff@qt@mdamasedmr pr oduct. In the aforenentioned 15
ot onl y_ul £ 1 i podicBR SR Alifuiar, bEh AR B AHERR o A"

ti t ah$ umobtaimbd hyahe brdsemt mvdnltlobeatp aigd lbe @ded ih AR prodhciBiubRds fitorPliAetish Ng
a hair-repair uid made Qf titanium m crQ-dispersion water as obtained by

the presé& anic’d‘ﬁe £18% ediGal pdugty suchhag Antihagteial agenss; W’rnmtﬁ%“(&hpfa)ép@tﬁsat us
to 20 enmpegihytdirkidPi e, he@l?l?s Eén?én'&e%ﬁﬁ&f&ﬁ dl*olag pk&eiv %r ﬁ‘é’klﬂﬂ?s—k%:pﬂl

is aproductlonflowchart or hair-repair 8 T icanum mre o

di sper si agenimafosifoeds lqﬁc@tge}s@}htntsydedderqntseamdmo omvent i on. F| g. 2 shows an
apparatus for ucin rr re de of titanium

mP(F:) ro- di sper sﬂg‘ﬁqﬂ%ﬂ%‘?‘ gcr(b H’B’f‘)@ ?}el{ ﬂ@aﬁﬁegggn €iBeSERt INyAntionscapbe used
?Egan@t usuitadly Bsrothe Cibdge tpufRes BdEY ChiRt-ifl i PRhE) Btiddel Shat(this hids-ARPSRHDY

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 functions.

Brief Description of the Drawings

Fig. 1: Production flow chart 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



present invention, as shown in Fig.2, consists of a pressure container (2)
used for producing high-pressure water in which nolten titaniumis

di spersed, an electrolyzer/material-gas generator (3) and a alter systemto
filter titaniummcro-dispersion water (not illustrated). The basic
structural conponents of the pressure-resistant container (2) used in the

- 30 present invention conprises a high-pressure water tank (5), an injector
nozzle for m xture gas of oxygen and hydrogen ( 14), a conbustion chanber
(6) and a ti t g .BmCeetifidatdshowiing e, anatyisishted resultagattieiomwaicko-tdzpasiod uester
titani um m'ﬁtro- i sgﬁrsi on water, in which ultra-fine titaniumparticles are
di sper sed> OXaipet byt Prepsny (RYERHOR 3y 't o1 suppl yi ng material hydrogen and
oxygen and a fFig L& MRIpheMDgtdhdséwing!thd BSHdNBNY JF Haire ke REl %Jim't?ﬁhﬁ{ G-

al so attached as adjuncts. "The pressure-resistant contai ner (é userc? In the
present idispersidnomatenassibsaisedoy theipreshst ipvergioumsd wathewateank (S) made of

net al . or eD(r:reftfara | teel.. Inside this high-pressure water tank (5), a

m Xt u?e M—%yggﬂé%i)ﬁng?% oxygen generated in the electrolyzer (3) and
supplied via hydssaesuamsr produsig’ e@fiukd Mesroldidforsidd) ' '

bl own out into thlsei_ﬁconbust?on chgn‘gg? u%%;hﬁ?r?g(gﬁlgbrrlﬂt%%ew?tﬁljeggﬁjgéﬁdrégg)z’qyeu%
14) . The PrSSERANVARUSBt al bar ( 10) is gradually fed into the combustion
chanber (6) fro ed [ ih.accerdance with.the. nelt 10
amount . The mzx?tegsé‘rrgg%‘%%ﬂ‘ ﬁ%‘%‘&‘(elﬁn"j’ﬁ%d“g%@’b% ntltflglufngwctr%'glsgﬁrs&)r? WY ti on
device ( 11 ) 3aBtectrolyzewmbtetialrgdspensrumr i S rel eased into high-pressure
water (9). Mlten titaniumcollides wth high-pressure water and breaks up
i nt ol@ltra-fi neHiglrpiessuge walghiinkhe hi gh- pressure water (9) containing these
ultra-fine titg@apbBubfndShes: i s taken out froman outlet (8) at the bottom
of the high-pressure water tank and then filtered through an appropriate
filter system/(PRmssut&conttalshivated). It is possible to use high-pressure
cylinders con%aigﬁi ng L%dro en and oxygen, instead of a material -gas
generator (3)° btfttR ’(95’878’@1%“5‘%"?% €h supplied via water electrolysis
are conpl etel y AEp@gveSwattperefore, using an el ectrolyzer has the

advant age of being able to efficiently supply fuel gases with a theoretical
oxygén- t o- hydd8gEitanyimmegtal baatio of 1 to 2. 20 The present invention

provi des an e | e. of . generating hydrogen and oxygen, as the material for
producing ti tgi{%%ﬁlr%%cdregl-cai spersion water, through electrolysis of water
(20) in a nat épj Moltgndtaprimerrtadr (3). (18) and (18') indicate the cathode
and the anode, respectively. As described above, it is certainly possible
to supply hydddg&sdextindstygen directly fromthe respective storage
cylinders intgut 1L.ah- prs ter tank (5). 25 In the apparatus
proposed by tgg' %&sﬁhsﬁﬁgéﬁfﬁ%%whydr ogen and oxygen generated via

el ec0 ol ysi s d6dHgdippén fedd tihe ough t he hydrogen and oxygen feed lines ( 16,
17), respectivgly, are bl own out into the conmbustion chanber (6) by a punp
t hrough the |X? éﬂgﬁ‘ﬁﬁ"dizlﬂee (14). The nixture gas is conpletely burned to
achi eve a perfigctlegpsgeusti on state | eaving an ul trahi gh-tenperature steam
gas. A pure titaniumnetal bar ( 10) is inserted into 30 this conbustion
gas where thelBaEl¢ctrodeat ed and nelted. The titaniummetal bar is inserted
into the cyli %el% rﬁé%}] at a constant rate in accordance wth the nelt
anount. Wen 114Mg° titanium netal, the hydrogen-to-oxygen m xture
ratips must be200whtepl | ed precisely to 2 to 1. Additionally the pressure
inside the high-pressure water tank nust be adjusted using a pressure

control #8shMode Putithe hiventign 12) , generated by heating to high

terrperatue dy, kb ' y- It' titanium netal in the conbustion chanber
(6), is rel eag‘e(}]‘rn? ?é}%ﬁ?& Hgﬁgo}n %est% f&ﬁargwgnﬁléﬁm'((%pefsmwﬁfe@I‘f’-sp? %E‘?é’y er
(9), whepmstrt inotdtiodess aidetv piodetphes Rerewovet Sailisle PTRE Yeeset imvanfidd@lso
particles. At this tirt’ga, a part of titaniumis likely to change to a

cryst al | PYRYIGSs @ paw, methodiangd appasagust fop pradueing a baipstapeir diid mede opwathudkat i n
wat e T, [ ' i . r yar bj. roperty and
1 or SRS LML ELE SaRRIE, SRS L ASAGH, BPURPL BN, o
when a cdispersiantwate istisked onAudtingltitagivino nicted npr thebighigenerabinbddliep®sasal by
the present invention, to produce one ton of titanium m cro-dispersion
water ideally a m xture gas under a pressure of approx. 3.5 atnospheres
shoul d be injected at a speed of approx 4 to 6 litters per second into the
hi gh- pressure water tank containing watér conpressed to approx. 1.5 to 2.5
at nospheres. If 15 the gas pressure is too high, the apparatus structure
may be danaged. |If the pressure is low, the gas floats up fromthe
conmbusti on chanber and the heated/nelted titaniumw ||l be encapsulated in
air bubbles and diffused fromthe water surface. This wll reduce the
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30 titanium m cro-dispersion water, in which ultra-fine titaniumparticles
are dispersed, as a material for hair-repair liquids and other health
‘products, cosnetics, food materials, drugs 8 and quasi-drugs after
necessary refining. The produced titanium m cro-dispersion water contains a
smal'l amount of fine titaniumoxide particles generated via bonding of
-titani um and oxygen and nust therefore be filtered and refined as
necessary. So as not to renove the produced ultra-fine titaniumparticles
mor et hamebtdigg ssadischdrgd ahd dasen grahaisncthpy st esoatthonlPaisedid efsinined], it Byy
usi ng ion exchange or reverse-osnpsis nmenbrane, but by using a hollowfiber
menbr ane M&yERgHusingithe heat\gcaerated frpam bpavng pxygsn and divdfageni anslthen dispersing: .
Speci fic ] I i.gh- e i.scharged fromthe

hi gh- pr e?géu%ésém\gl\g% gl?{atfgi%kﬁ@@aﬁel%ﬁ @%ﬁqﬁ‘%‘f‘%ﬁ%@?ﬂ%"%gw fi ber nenbranes is
benefi ci al i nSpecifieally, afertstundyinggwayseto effivianlyeandsiconamieilly piodaéesarhair-repair

m cr oz di spersio ter. and, extending the filter 10 |life, ;and such filter
syst em \Aﬁlﬂ}lldfffl?)‘& ‘\éélt%nll‘mtlg’r‘mimsﬁ?ré’to VAt as %’F]i AS WaY S o anply thedHanipey mickes
required r bighti I i ! Fig.
3 o e R R e bl Al cof BRI G WP
by the phgdrogen iandexxygem. infirtya plire tisawsumhmetalibhndrto atbe citrhdsphexef afthheat it,

treated with dispersion water aof ultra-fine 15 titanium particles X

obt ai nedwbe§e e “8‘?’83@%{’f"\f§ﬁ?§r{{‘$‘m_ iU @.COH}d%t‘ﬁ‘éh E‘Wh}fﬁf awgatshaft@g“}néft
show t he ufith-fid€ eitGRndi par@flePdisperdaiin WhteAt @Ferdint B (fgvﬁféefssi:ne&g\ﬁ?ét&f s8Tthat
ultra-fine titanium particles as obtai ned by the present invention. The top

phot &@r aphidingen padk exygen areburmedrin fhighapiesswse wakerlie order th suppressoprotiogioapdt was
t aken at ' i £ jons,..Jhe phot ographs in the center show the
surface éé?lsga&gf%?\tg%&ggﬁéte?aﬁ%tgfu 895’6&& th distilled water, with the top
and bot t om phdhe @ieldispropssed byithed PRséitdnvientio réerds that &ld ARsuntd ESBRFSenE! V-
The phot ographs on the right show the surface condition of an untreated

hai r, wi 8R4 OKEBEGLLS b Bumed. asnvplh 85 seactiph Presaws ang: fegd ate of titaripm metal, be
magni f i cag, e td,Vv e L e 2 I N t resent
i nventi ogg?tg&gagpfnai%g%g t:ongé%teéf s%&oﬁénéﬁ' ggatﬁpl e.ghlﬂcg't ttlan qﬁ%\/\%@@&,ﬁn l%réetd t he
i nveht i opraductiat micthuid; adapmoprivits fikmasystem iskilg nRessanybecauseaiut @RBNIRGIfR

exanple of the productiaon appajatus proposed by the present .inventjion, The
figure i MHARYMR Qg’%‘s?fieﬁ(ri?u %Pé&‘ﬁg Wﬂﬁ?%&i%@% & Dyrtelss will peypragdupedia of
titani umygkgr o-di spersion water in which ultra-fine titaniumparticles are

di spersed, 30 wherein the apparatus consists of a high-pressure water tank
(5), an inj ectomethodAbreprioducing thairaeppisligiid oxadgend tiarduhylicogdispdrsibd )waterd a

titani um [ 10 and erein the. 9. . ultra-fine titaniumparticles
are pr odﬁggj%t%hlf g g’ycté? P{%?‘H r\nvoeTn\ﬁh% 1 WAter upderhigh Rresthrer a@ﬁ”‘ét %Ss%‘i‘lﬁ’a%é‘ﬂse'io.

The PO ghembedp thiemeehod) art efiaindd adcdrding®s tk ldrvingessur e-resi stant tank
capabl e of w thstanding extra high pressure. A mxture gas of hydrogen and

oxygen suppl i -t hibagprogustipgr Bewnchatalosxieayerepris clinuid meade( of titanym micro-

nozol o ( AERYrsionald G, BiSpbiaob (€ PR BREAHET Fle. & Mok hetHPataiic foron
producing a hair-repair liquid made of titanium micro-dispersion water as proposed by the
present invention,

25 The apparatus 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 electrolyzer/material-gas
generator (3) and a filter system to filter titanium micro-dispersion water (not illustrated).

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



chanber via a cylinder (13). The pressure inside the high-pressure water
tank (5) nust be controlled via a pressure control valve (7). The m xture
gas is ignited by an ignition device ( 11 ) and then nolten titanium ( 12)
is released into high-pressure water, where the titanium 10 collides with
hi gh- pressure water and breaks up into ultra-fine titaniumparticles. Thus
- produced titanium mcro-dispersion water in which ultra-fine titanium
particles are dispersed is taken out froman outlet (8). As for the

oper at i otogethet hivarkatop pratuos , titimidmo geeroatishecsigtg evatar tn swhigh indteh-finel aitakiugh
ressure and their, mxture gas is injected intqQ the high-pressure water
bank ( 5) Partigles REe digpersed. fsw te&alf?trem%erré&fjoa 8P %gilgat?rgaﬁihﬂ/e@gsg ap¢h@xygen
ignition i AT CON i : ustion
St e | o e e A e bar |
10) is insert dHeipnassureiresistentrdontainesr(2)yasedan dhevptesend . intdnitive wonsistaof arhigh-12) |

duged_by heating to hi gh.tenperat th | ting. ti.tani t al
Mot ot RS o1 et () Bace AFRRA AF Bredtin ol Thatdertlis e resRorg e
Wi th hi ghmR1(SH AUhRIME R ofdrddenaka oug%énorgeae&tédriﬁtﬁé a8ctrdly RR(3) dnldR8ppifid

this time, it is considered that a pa titani um changes to a
cryst al | Wieehysirogentandeoxygen faed dimesi ( Gatl@paespestivedyge bidvanew! inwstha combustivgl y

ener oy s R 36, RO, i iniRE e ok ane iiorBed] Byonby of Sl ed
titani umiftehé REmBuSH- EhanitRE Y6 filofh Wefeed cMihd? Ul 3 PaH labbrddhcaGlitly ShA g -

The Eroduced titaniumm cro-dispersion water is 25 discharged fromthe

out | &9 aABoYRtn{The gnixture prseef bydroean and oroEen dnigpited i anjignition slgvice fd )i ander s
the di spergi.pn: | [ @k S [ r r . of 5
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anount of ultra-fine ti tfa m.parti ¢l es, and a trace amount of dissolve
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Feed rate of “titani um net ium
m cr &5 di dpwstrgiedh wat er: Approx. |,000 kg A hair-repair |iquid nade of

titani um m cro-di sper,sion ter in which ultra-fine 5 titanium particles
are di sper sed?%§’°gqg?lﬁitﬁgﬁem€iﬁgﬂesﬁW§ Cé(ﬁa‘é%s eoHainEEroganang By et dnstead

titani umpfry %&eﬁﬂlf@? g8 RMoVES) Ehut\thé bx%npﬁlﬁ%@fér(ié&ﬁ%uﬁg%ﬁ Vih Wafdr edatlofEs1O0

(consisting of hollowfiber nenbranes” of 50 1 crons, mcrons, 3 m’crons,
0.5 mi cr &r¢ emplgely pwe gasas. ddereforenesing amelesirdluter yips the advantegesefibging dbdeto

Exanpl e" I T L= L Liqui d Mad f. . Titanium M.cr oD spersion
Wat er : Tgirlﬁclﬁ%{ﬂg Sgﬁé} y]& Iéel gégssvﬁgtjpg(tehg? rsetl roé‘yg?{’s'f r—ﬁ%c{rg%entrglxglgp rr'S‘POo?th Hé) air
treag@rent r egilive prasentrigvdntionPproviiesiadleRaMpRAFgeh@BtiNEhRIro LMt ARG gy, ab iR

present i nve%r%ii on in which ultra-fine titanium Erartl cles are dispersed, and
the ef f e&téeriphdorairpducing daniym pigrordispgrsighwaigsrtaropgh efecwalysisif npter (20) in

hai r - r epai I gLy t Fieqni i - di i r i

inder 15 Tselikes sERIBoP L, (feahTIA") ol 3RRaR080 HFYE e SERORDY. .

subj ect s Asalescribedtabuvg, distcertaiabhpdskible tohsapplyviiyidrogehenl akygenedisdcely Ifiopu i as
o their hair. e Conditions and Test

\Igglsljl ? : %gsr@g%l}%g %f?%?é%@&g Iil‘l?thglgjeiﬂlgfg‘t"pfﬁsge BRSTANS()i ters per wash)
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 metal bar is inserted

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



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 fenal e subjects
(The subjects used the liquid at varying frequencies) 2. EfficaciesHair
becane | ess tangling5 personsFallen hair becane | ess8 personsHair becane

~ shiner7 personsHair becane darkerl personHair becane denser6 personsScal p

- becanme snoot her 7 personsDandruff becane | ess7 persons As evident fromthe
above test results, many of those who washed their hair with the titanium
m cr o- di $ipeiwh anetslatherhydbogenttedxpgen mxtureasibn mushbeodritmiled previxely oW &pt.ayed

the 11 jcro-dispersion to their hair cited recovery of. damaged hair,
i mpr oved A{%lixt}on@ H&B‘f iPEgssure side es}Hg}P'BfeS?lgau‘ﬁ%tar geé‘%d%ﬁftf bféri‘gﬁgfeﬂewmg a
i mpr ovempidssure EoREANMANR, (7).t 1S found that the micro-dispersion will have

excel l ent effects on human hair/skin through products that cone in contact
wi th human haiMeltgei titanism dd)sgencratedrbyehenting tahigh ampemtur? hed pherelanmelting

i nventi on. t.rycture i s. expl aj ned, above r.ovi des hi.gh-functi.on ter
mde ot et S i i, RpdioR SRaheTouS FlFase o 8 eomBen Py &
product i dito ﬂﬁ%ﬁlp‘l@s@ww@@@)@%&e if B61lited with BRI hresRrlivaRe i pRIAuYRHIRG-fine
obt ai ned by, the Eresent invention contains ultra-fine titaniumparticles in

a di sper dadiclasgbthim{ime.apast ofitisanivmiiplikely 1t efrange t orystallinetspructared t est has

confirned the ERiN f f. this m.,cro-.di spersion.
Besi des hai r- ragschfihe, Rlirh FRRICIG e piBlced oy e RS AT Rl 1 o
di sper si davevatvery stsorbliyairoysidbleypropertyp afd afet thefe¥ar8 tdisparsearnstad®y S edter "THYE
prodg&ti on,.of healthy drinking water, health supplenents, cosnetics, food

pr est? vatyill et Precipipth s¥en wheni repeapshisadded. food, insect repellents and
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di spersion water in I ine ti es are di sper
A et hod ohotompeitttemiumgmirdrdispersimpaiater idealiyda aixmprd gisnmdel $ pessiroof ¥eprex. i n

bur i ng. & Sricapesren Sl b ecred At e aE R H (96 e esardomiosiy
usi ng t haighusraésiee §akr bRk ®htaidihg Wt Bolfprked thé‘;{pgw 104 %&Q.rssalt&ggﬁhggers. If

resultant ultra-fine titaniumparticles n water. 3. An apparatu
proddi néheagasairessprgpaiteo highuthd apparptus sirncfurti mpe bs idemageat &f thie rprdsSuretis ddw,

ultra-fi J Lym particles are dispersed, (d.a atus conprising a
pressur e?lgeské% gﬁ%tgc‘ﬁg?rgfrh@?e &Y 'ﬁ"é’f‘n‘gla %ﬁf ﬁﬁa 3%%4”58‘%@@5&@&“@@?‘, Wéllllgoe
i nj ect or enewpadletetioin fir BubbRs ARl GffBXY TRyt ahel el @i®dte, ahid YWAN AR ERHR
bar, an ignjtion device and_a conbustion chanber. 4. The apparatus for

pr oduci n§redustien etfigisary of 3 misra-dispersiancef Weafing tigmiymmparticlesnpri si ng a wat er
el ectrolyzer t ogluc ] I 0 3 rogen, 15 5. Heal th
pr oduct s, medlAga rpfriilgd ce?%tmsnﬁ%ﬁ tglg gﬁﬁ){i I fu%f'é?ég? gfeg%g%%g,m%@- %}dé%%%einoﬂre

pr od2@t s jnjbeted viaya plmimkite hevrplepresieawaber 3atkp(Sy HROuSh the GRREE i(£4), antiaglted
preserva |Vﬁ§,. f.r.es ness_ﬁ%ﬁﬁ:%% .agents for food, insect repellents or
deodor an®¥ HAMEIEPDH AFYIFE & AP ForYpRstion stegt &8s phulifshigh gmperiend

Ly 201 amieabiich GeR LA @ 05 R ENRAY inskied Tl His boimb foh Bh<lohet HeTar =3/ =
~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 burn 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 health products, cosmetics, food materials, drugs
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In Fig. 4, the photographs on the left show the surface condition of a hair treated with
dispersion water of ultra-fine titanium particles as obtained by the present invention. 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 condition 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 representative example of the production apparatus proposed by the
present invention. The figure 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
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chamber via a cylinder (13). The pressure inside the high-pressure water tank (5) must be
controlled via a pressure control valve (7). The mixture gas is ignited by an ignition device
(11) and then molten titanium (12) is released into high-pressure water, where the titanium
10 collides with high-pressure water and breaks up into ultra-fine titanium particles. Thus
produced titanium micro-dispersion water in which ultra-fine titanium particles are dispersed
is taken out from an outlet (8).
As for the operation of this apparatus, hydrogen and oxygen are supplied under high
pressure and their mixture gas is injected into the high-pressure water tank (5) via the nozzle
15 (14). The mixture gas is ignited by the ignition device (11) and burned completely to obtain 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
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5  titanium particles are dispersed was obtained under the above conditions.

The produced titanium micro-dispersion water will be passed through a filter system
(consisting of hollow-fiber membranes of 50 microns, 25 microns, 3 microns, 0.5 micron and
0.1 micron positioned sequentially), as necessary.

“Use Example”
10 Trial Test of Hair-Repair Liquid Made of Titanium Micro-Dispersion Water:

Ten male and female subjects were instructed to carry out a hair treatment regimen
using titanium micro-dispersion water obtained by the present invention in which ultra-fine
titanium particles are dispersed, and the effects and efficacies of the treatment were verified.

Using a hair-repair liquid made of titanium micro-dispersion water as obtained 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

11
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The present invention, whose structure is explained above, provides high-function

water made of newly developed titanium micro-dispersion water, as well as its production
method and apparatus. The titanium micro-dispersion water obtained by the present invention
contains ultra-fine titanium particles in a dispersed state and therefore exhibits high

10 bioactivity, and test has confirmed the excellent hair-repairing effect of this micro-dispersion.
Besides hair-repair liquids, the high-function water made of titanium micro-

dispersion water as obtained by the present invention can be used in the production of healthy
drinking water, health supplements, cosmetics, food preservatives, freshness-keeping agents

for food, insect repellents and deodorants.

12



{cccldddddEbC 10!\ + 10%<& ()-9 10%<& ()-SLF" 10%& ()- sf#10%& () -

310%& ()-L 10%& ()- d&e)ebeeeeed)2C 9' 10%& ()-M' 10%& ()- M S&10%& () -
$10%<&' ()-$10%& ()- , #10%& () -eeeef ff"fqY?C

9' 10%& ()-M' 10%& ()- M' 10%& () - MD' 10%<& ()-M' 10%<& ()-Mf,f-f@1fIf]fg

- fxn~?C

- 9" 10%<& ()- M) 10%& ()- M0’ 109%<& () - MD' 10%<& () - M’ 10%<& () - Myf hf ~f fffff}~FC
9' 109%& ()- MD' 109%& ()- MD' 10%& ()- MD' 10%& ()- M ffXg[ g\ g] g*ghvi\;
sy#10% v@Viat isldatbeukinds | 109948 ()- " s6f #1004 ()- 94

1099& ()-9' 10%& ()-Mhhigjjk|[:i\; sSy#10% 9% ()-3 L3 109% 9% () -

N39A0% & ()- Sy#109%9& ()- #10% "% & ()- sm 109 9%& () - KKKkkkI )1yl vUu4

FOd 0% o' () - 1QVEME répair licki sihd di Ot i B OO Yoy s
SToSciae (). 1 It L OB Sy R
L 100/@]0/&P€11)t10165§1’€#ii6pm%d'- ()- sf#10%%& ()- oopp|[:vWU4 s 10%9%& ()- 9l

10%9%&' () - Y 09RqUR& ()-G | : 1099 ()- & #1QvY%& ()-F.. Yd0%g%& () -

Nor et " Heaihg 1 BECIOGL T Progus K P g Db dipey vty in

" He?di Ing “gﬁdllcﬁltr'élflﬁ@ditmuﬁﬁﬂa@ﬁclém@cﬁimrs%aj &id T | PRy burkgdi Mkl ¢ A
" De t r

Font ?9%* 358? nga)t]?gwm&wmgssdp Hagh-prassefr | watenmngd |using, thel RaigBedsx td) hivhRTSW

SO BT TRIPREL o el RBOBEE (0T
I #$9& () * +, - 31 012dbdppaehtys for producing a hair-repair liquid comprising dispersion water in
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resistant container comprising a high-pressure water tank, an injector nozzle for mixture gas
of oxygen and hydrogen, a titanium metal bar, an ignition device and a combustion chamber.
4, The apparatus for producing a hair-repair liquid as described in Claim 3,

comprising a water electrolyzer to produce a mixture gas of oxygen and hydrogen.

15 5. 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 ultra-fine titanium particles are dispersed.
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