;e3eprm 4 HGTrFN6 Hair-Restoring Liquid Conprising Agueous 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 titanium parti cl esﬂ"mmmmmm on
also relates to a high-function water offering bioactivitiy hai r
10 repair liquid containing titaniumnetal, and a nethod and appe atus for
"~ produci ng the same. Background of the Invention Titaniumnetal is a
relatively new netal material discovered nuch nore recent mmmmmlm

copper and al um num The |ightweight netal offering excel Mmfh at

hi gh tenperature is already used in g\k Sridafigystrial applicatispgy,. such as
jet engine material for 15 aircraft and spaceship, tube and tube plate
conpri sing heat-exchangers used for nuclear or thermal power generation,
and articles of dai lfﬂ use such .as eyegl ass frame_and gol f club head. The

appl i cat i dhar-Bestonipghiqwd Gempusipg AdiepusPigpession of Ve fineyTitanium Ragticles andy e
nunber of exanpl es have Q&ﬁﬂ 8?@&5‘ ' use of titanium
metal in articles of dai ﬁ?@ﬁbssg egﬁ%ﬁﬁgngﬁi%a pr?g)%gc;stagl%and cosnetics.
These 0 exanpl es include barber's scissors with titaniumfilm coatings
(Japanese_P etn | i,cati on Lai d-open No. 62-268584), the utilization of
far-inf raﬁ@ﬁl&b—%@“ nolten titanium netal (Japanese Patent Application
Lai d-open_ Nos. Thkihfign relaibd BP0 Baiebadr A8 4B pri UL Plrsed SMAERLHRANGR!
Application Laid-open No. 8-322695), cooking utensil (Japanese Patent

Appl i cat i partitles.d- open No. 9-140593), eye nmask (Japanese Patent Application

Lai d- open No. 10-71168), al.t h-mgi pt aj.ni ng, eqpd prent  (Japanese Pat ent
Appl i cati on Lafgei ’6‘58‘??%03@0 ff{r}'?ezégéhnga'sﬁwﬁ‘l‘! gtggggfgnglﬁlgpét}ﬁﬁamﬁ(ag ég‘gﬁése
Utility Mepsi ligﬁﬂ!o%hfaﬁﬁi;g)ﬁtahﬁm #iethb&dd)a métHod &l dppafdnisiBEpodldiap aeafe.
Utility Mddel Registration No. 3061466). The use of titanium conpounds,
parti cul a@ﬂskgiﬂmgmﬁﬂm.hmm for hair treatment purposes such as hair

dyes, hair cos I: nai - ' | T

exanples in thﬁ@@l@gﬁgﬁﬁdg%?& lgé)’}% g{elz?aa%?%%a%l%s@f%r%ﬁm@@ﬁﬁ%ﬁpﬁ%ﬂﬁ??%i um
oxi de (Jaipér)essppntaadt atdypiiunt aThe ightweélglotp aretdloofférihg] 8oddfiEnt bidéngtlc i rtdjzh C
containing titaniumoxide, silicqon. 1 oxi de, zirconium oxi de, or pol ynmeric
si | i cone EOREEEIEi1bAlreary e o wds dnftusiiah RPRIAAfIBRS: 1SUrhyas ighenetas matgrial fppe 20
and 1rs113303)n ah@ishaceSRPERubE a8 WsbelhlalloRfiprishiohdbRleRctthbiis 9861 K MRia} BY
titanium m ca (Japanese Patent Application Lalid-open No. 1-224310), W .
pr ot ect i rijemmprmowenrgeheration; camdadrticlag of idadly tuse anéhuas pyegliss| feang dod golfsdub

Pat ent quelald.c’ﬁgé gp'})lilégtko%s of titanium are expected to grow further.

A relatively large number of examples have been known to date regarding the use of

titanium metal in articles of daily use, health/medical products and cosmetics. These

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 Patent 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. 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



5 open Nos. 63-270620 and 5-170635; Published Japanese Transl ation of PCT
| nternati‘onal’” Patent Application Nos. 6-501963 and 6-510747) and

hai r-col ori ng conposition containing titani um oxide and col oring mca

. (Japanese Patent Application Laid-open No. 11-139946). However, the
lhair-repairing effect of a liquid containing titaniumnetal was not known.
On the other hand, an apparatus that uses titaniumnetal in the cathode to

." produce drinking water 10 of high alkali-ion content is also known

(Japanese Patent Application Laid-open No. 50 40779). However, this
apparatus has nothing to do with a hair-repair | iqui d containing titanium

- metal. Appli,cation of the a inite uti s of |ta I t he,
or oduct 1 ORI Breaauf oxde e haafs et camperfioh abirge RaenpABRselien Laids
i's gener aphdd Nus9¥3LI70890 dnfit €11933 1), hdfr BSAndedicSHEEE ot wate%m)hﬂﬁé isARdnbave

yet to be reported, let al one revel atlons of the true utilities of
titanium MmmytIWMGmlcm\(émanm FﬂentpMthtlonnIaeudt-omn NourleZ4l3&0),tI|i¥-

bi t t f. tit d

i or o i <BROEHiBR sBE ot conteirute e fizniten prchciee (atnese PR Soalfationtaidye
20 matgr ' éﬂr)e'ix NB@%?—WO&G':&@'S PTOEQQCPﬁbhs%B&i Jhp”lmlaﬁ Tidaafibh ¥ PO IntbRRGdHal

|l iquids offering é beneficial repairing effects. The purpose of the

present |BatenttAmhqa§on opr @601:&!53aanda§-610waland lhaigtgiolpringscomidsitin contanihg d

and appar af us for the e hair _.r.e

made of  rigy AP e ialoms ik 1ABRaesh Halehk AwrliGeoti L e e 1 Fek)

with a COwa&WrOtheQﬁ& 1@pairhg Bfféétflﬂ'eﬂlcﬁﬂdi cONtNipaTY ﬂxtamm:ghrem S oP kMGIROn

causi ng the mol ten titani umto collide with _high-pressure water, and then

p
m cro- di sth&otheshand an gppasatne that pses sitanivra metal dm fherrafhode te producg drinking Water ext
of thgy pr i i f ter
'n wnitoh o b {ERE, Sftent 1 486 MR Ghbinkhe PRER ABHELTH LAFLEEE Nop S8
amount of 4@179anHoweve, this appareths 13168 mngrtesmmﬂnueMr-mpaushqxhdrmtaﬁﬁnged
by a I|qU|d for h@L repair and other applications, as well as a nethod and
appar at ustt cing the same, wherein the liquid 2 for hair repair
and ot her appl Apﬁﬁdaﬁﬂﬁ of %é‘ﬁﬂﬁspﬁﬂﬁxtg'uﬁﬂnw@f?ﬁ!aﬁﬁnﬂ"ﬁ{ fHe ﬂrBdMoﬁ'bf‘ﬂnéa{cﬁvE' ne
titaniumparticles are dispersed, which is produced by nelting titanium
metal in matghplseﬁwdrmamale,r megical produdtsagtc. gmgmm@mgfmgmﬁbam rintegests, biatkner e

by cottporinpesAl orhBRT e 5 b b afportes, 1 YoM huorl G M. hisie 427

titani umuimaﬁ,ﬁlﬁrdlspersmn wat er in which uItra fine titanium partlcles are
di spersed. (2) A net hod for producing a hair-repair |liquid made of titanium
m cro-di f, ich ultra-fine titaniumparticles are

di spersed, wheyf prekdh; rﬁ%h fouRd BRAHREBIBAUARY o XitdHi thdtale 738 5n Of
oxygen and hydro r?%}ln {u&gressure vvatler Mg ¥ﬂ ting n?éli%lar?mu&r(ﬁéjn%t }'ﬁg ugi ng
t he conbuthtiformgefsa nane-dikgansidi sy etitanino wietal dn fthe eproductinn Wi yaious diesstive

hi gh- esr%gtregals Elea{lt'h/medical 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, 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 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



(3) An apparatus for producing a hair-repair liquid made of titanium

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

di spersed, wherein the apparatus consists of a pressure-resistant contai ner
conprising a high-pressure water tank, an injector nozzle for 15 m xture
gas of oxygen and hydrogen, a titaniumnetal bar, an ignition device and a
conbustion chanber. (4) An apparatus for producing a hair-repair liquid

." made of titanium m cro-dispersion water in which ultra-fine titanium

particles are dispersed, as described in (3) above, wherein the apparatus
has as an adj unct a water electrolyzer for producing a m xture gas of

- oxygen 20 and ,hydrog t has been kno tha ally in a er
di sper si orfoohai Spaly 20d] QihsrAPPHFRHQRS it AR OF Tfﬁmtwarwtew it whichy lirarfingm

oxi de par ttfté}ﬁlﬁﬁslﬁaﬁ-ﬁcléé R Mﬁﬂéérﬁgr@ﬁi@h i§ Ntoddded Byt P A %Mmlﬂﬁ%é@ I - and

separates In a erio most | mportant eristic o
titani um ipressure dvamzre’mh the heatt ganerabedofrorachuionying hem[xtmfe gad of omygen iandh hiydropérmt

the titani_um, I ed by 25 conbust.i t via the Qr enmegn d neans
exi st 5. as SRGPGD; e Hieieas Erawonia fened Syabubensis () GroRBL BB iat or and
therefgre re”a'(f)sASHaﬁ‘tljeﬁmf Afuid th&doft fitaRiut ﬁﬁ@%m?@l%fdﬁh@? i $vhith ultra-

separating. This micro-di spérsion water also contains amount o
di ssol vedtltammnpamclmgreetkﬁpmeded above, the t| t ani um m cro- d| spersi on wat er

obt ai ned by th p ese ent.i an prow des. u but significant
benefit as a h r-rrgﬁtﬁ?‘ll f‘l’lBﬁ?b %rrwﬂ?'ﬁ b{l %g Jpicfg;digpsrsign
wat er ol qgtdren apRich! ilird=fire QitditiAN iplAicRA’ Taie?' efseaervﬂférew e GRGHoPt 3er

to produce bioactivit 3 In general hai r anaged by external
i rritati oebaragienizedsby bnming)a, mixdure gascof exygen Lmd lp@rmenhmﬁh@hmsesam water,

orar W01 et o, gl it bl oy ot B bR PRAR B R),

it nust bepamicles @chigh-peessaerwaitéry t o prevent further danage Treat ment
products are used for this_ purpose. 5 As is the case with the skin, water
and o | are t &)L ePRaggiey foaﬁw%wgﬁ haifsrepair liguidipadet titanigmgnicrq-gispetpion

wat er d
adds m)l s?ﬁ%gﬁg dé‘qgﬁ%gpgnpﬁ’!“&“?’g&ﬁ& aﬁ%\?frsﬁ%/\};né(fe maE| ngqﬁq&a% cﬁﬂéﬁ%t?gﬁg

fl exi bl e prEsase-resistant cohtabeu rompasinghe highepressoree wate thnk, cnnrrm;wtormdzzl‘e fan
over e hair cuticl.e and ad I ne an loss to he hai,r . zin
¥t Fon BREUET BV HYEEh A B0 HTe GGG PRk b G P P oA
titani um gdhmbestidh SRANBON Wat er obtai ned by the present invention has been
confirmed by the trial test explained |ater to provide excellent treatnent
ef fects not ac(ﬂ)e‘\tewmgat@ﬁf@épr@@mmdml-repmehﬂwdﬂnaqudwugmamm -gdispession
LOSRY: Mol Plunl AAGEA BT BRI GERE olsBRAL, o ety £5IYGE itkdin '

addltlonto alr-repalr I’on |tan|um
m cr o- di stherapparatusdiagras 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
titanium 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 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.



15 obtained by the present invention can al so be used in health products
such as notor-function enhancing creans, nedi cal products such as

anti bacterial agents, UV-protection products, healthy drinking water,
heal t h suppl enents, cosnetics, food preservatives, freshness-keepi ng agents
for food, insect repellents, deodorants, and so on. The titanium

m cr o- di spersi on water obtained by the present invention can be used 20

. suitably for the above purposes today, but it is firmy believed that this
m cro-di spersion water will provide an innovative bioactive material that
woul d fully answer the needs of today's health-conscious consuners. The

: hani to wh . di ' ter .of ultra-fine titani
bart 1l os. pr ov Betesd B s ameERERT eORmATBlargh Mich'f e, nep OBt T, gon,
| nvent or s pame céphikals nd inapPRiphihté duts, 35 wellid HChaRuiritich @uddbiahh afsaldded

t hese functions. Brief Descrlgtion of the Drawings Fig. 1: Production flow

chart om(‘j gieh@r rdrastigawveight lnss.dSineeidampged hainihasne selbreppising: ahibity, Wamast he
! . . : . ! .
For " pr odubtontsia RAFRSR el hifhat idhmace, TrRABSTRfthb Bilor B PRRGRE

wat er f1s PkephRadsdwith ife ki Seatér andvsihireqhe thost imp@rtant cdnsfifukhts oAt KdiQth Ng

the analysis test result of titanium m cro-dispersion water as obtained by
t he preseparticylgn Watemismabgorbad intp the, baiscegexpwhich dnargpmpeacrtopiohair, snd asils

hairs tre | tl ' ) . .5 . X i )
oresont |1 AoBfyeliahd 4 bl WEICTH S HhF AR MANELRS niP RREHARe ¥ 18 let it
f or produbouige tas tthebody move-Qll $grarssanoail \fikinesven shephgip eaticle ayd tadds phiiae and

i nvention 2: Pressure-resi.stant container for production of .titapium

m cr o- di sgéﬁ%wﬁeﬁﬁmﬂsmmws@%ﬁn een ggaaeasfetﬂéhfam cujigles:

Hi gh-qqf essure t B We]s T l; : 8:
Tit an%m m cro-di ls%f erfgﬁégh&m%tgggmﬂdlrg? lsg.gﬁﬁﬂgvrbﬁ%rr %@éﬁ?gﬁ&& %P{%@R i%‘?leﬂhxﬂ

Ti t ani um hasttzeen benfirhied b}gqhb miidrtesﬂexj)lahlediateﬂ\mmrevide excatienhtrentment effectshetd
oYl nder Aot 0 BSinth R el B2 AitabEB505° Trl 558l 1dEed has a

significant repair effect on damaged hair.

In addition to hair-repair liquids, the high-function titanium micro-dispersion water
15 obtained by the present invention can also be used in health products such as motor-function
enhancing creams, medical products such as antibacterial agents, UV-protection products,
healthy drinking water, health supplements, cosmetics, food preservatives, freshness-keeping
agents for food, insect repellents, deodorants, and so on.
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 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



17: Oxygen feed line 18: Electrode 18 : Electrode 19: Partition 25 20:
Wat er Best Mbde for Carrying Qut the Invention A hair-repair liquid made of
titani um 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 net hod and apparatus for producing a hair-repair |iquid mde of water
that 30 contains titaniumas ultra-fine particles, wherein the production

. of the titanium m crodi spersion water is based on nelting titanium netal

not through general nethods |ike thermal 5 melting, arc discharge and
| aser irradiation that are commonly used to nelt netal, but by nelting it

- using the heat_generated from burni ng .oxygen and hydrogen, ang then
di sper si ng _th_eF'(rJgegh{:ﬁtﬂ%gatﬁl ?ﬂmtﬁ%agqu%?eameﬁ@w? by Hnmogcﬂmgw@r
water. Sp 61{t£iﬁ@&i)&’the%5s;éﬁti§§'§§ﬁbhng ways to efficiently and economcally

produce a hair-repair 5 1 quid nade of titanium m cro-dispersion water, as
wel | as ways t BigappMicropleotographsi soming thecodditions ef airsvtadated with titanaumh imierto- on
pur poses, .t he .inventors, con tual i zed.a net hod, t o burn hydrogen and
Dyben. | FlSBATHOR Waltr &5 DR G HEREFenD Vel AP phor e and heat i,
thereby cpdsiripdoh BEHR'SSHboRd nolten titaniumto collide wth high-pressure
water and Tetling ultra-fine titaniumparticles disperse in water, wherein
a devi ce is i ntoApparatusdfos producding Git4npen onpgro-alispersiong satear & propossd by the

hi gh-pressure water in order to suppress production of substances other

t han wat eP S YEPUMN um et al . The nethod proposed by the present invention

requires that 2ledtRkistatf conyAh@IB pradactivMT tanien RSicRIdiRdsioR vaee! | as
reaction pressure and feed rate of titaniumnetal, be controlled in order

to add excel | ehtElpstedyaerimaterial-gas ganepterduct . I n the af orementi oned 15

prod ion rretglqgi _%?es?&,grvpa%jt filter systemis also necessary because
not only ultra=fife titaniumparticles but also a small anmpount of fine

titani um oxi de6:drhbustion charhberbe produced in water. A nethod for producing
a hair-repair liquid made of .titanium m cro-dispersion water as obtai ned by
the present in{-dAe5sBE¢ Goptrl¥alye under high pressure, as well as an appar at us

to 20 enbody tQisiRink a; eﬁ?&ﬁ@hﬁﬁgu cording to the drawings. Fig. 1
fow cﬁg?? fl%r al r-repatl%rE

is a production f liquid made of titaniummcro
di spersi on wat%rHigh-ppessweseterby t he present invention. Fig. 2 shows an

apparatus for praduci ng a ir-repair liquid made of titanium
m cr o=-di sper si w%tagsﬂfposed by the present invention. 25 The
apparatus for pr.gghieibm@ediéd ani um m cro-di spersion water (1 ) proposed by

the present invention, as shown in Fig.2, consists of a pressure container
(2) used for ptsdMeltenditapigmmetaksure water in which molten titaniumis

di spersed, an g.ecld 9}1%1%1‘?:{ /materi al - gas

14: Mixture-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 Out the Invention

A hair-repair liquid made of titanium micro-dispersion water as obtained by the
present invention is a new product not heretofore available. The present invention also
provides a new method and apparatus for producing a hair-repair liquid made of water that

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 thermal



generator (3) and a filter systemto filter titanium m cro-dispersion water
(not illustrated). The basic structural conponents of the
pressure-resi stant 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 titanium netal

bar ( 10), which 6 together work to produce titanium m cro-dispersion
water in which ultra-fine titanium particles are dispersed. A water

el ectrolyzer (3) for supplying material hydrogen and oxygen and a filter
systemto filter trtanrunrnrcro di spersi on wat er are al so attached as

adj unct s pres re res ant, c nt ai ner (2) use n the present
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conta

but t H@QJP%%] %g%gﬁg‘gﬁpdp |§%ﬁ3’q%%f%€@% eJ():It%%ro ySng?élgé coﬁ% Ig%)gl
pure gasembsﬁh&smﬂmrﬂaanusatamtﬂmtahmtmah]yzer has the advantage of being
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mxture r atl o The methg zrom‘e&ﬁx et INVERGR reswr«er%% theémé?HﬂtéPéngng%?
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m cr o- di sper si wat er, fough el ectro Is of water (20) In a
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t hr ough twetehydr ogen and oxygen feed lines ( 16, 17), respectively, are
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conbust i cas ahtainel by thei prgseammlehtucahngrhatelemmbr highrpressteans waH .as An apparatus to
titanju i s inser into 3 hi s conbusti on gas where the
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melting 7 titanium nmetal, the hydrogen-to-oxygen mxture ratio nust be
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hi gh- pressure.watar .t ank ed us| PLES UL control
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t her eby ngrkdenbihventidd. ani um rret al in the corrbustr on chanber (6), is released
fromthe conbustion chanmber (6) into high-pressure water 2 where it

col 1i%des with HigAPRATES lf?reprrvéwepgttﬂmyrledmomqpﬁem wetepziﬂ PEqnesed by thej s
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hi gh- pressure water tank contai ning water 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
production efficiency of a mcro-dispersion of ultra-fine titanium
particles. As for the operation of this apparatus, high-pressure hydrogen
and oxygen are 20 injected via a punp into the high-pressure water tank (5)
t hrough the nozzle (14) and ignited by the |gnition devi ce (11) to obtain a
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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



ultra-fine titaniumparticles are produced by a collision of nolten
titaniumw th high-pressure water. The hi gh-pressure water tank (5) is a
nmetallic pressure-resistant tank capable of w thstanding extra high
pressure. A m xture gas of hydrogen and oxygen supplied through 5 hydrogen
and oxygen feed lines (16, 17), respectively, is injected into a conbustion
chanber (6) fromthe injector nozzle (14), and the titanium netal bar (10)
is fed into the conbustion chanber via a cylinder (13). The pressure inside
t he hi gh-pressure water tank (5) nust be controlled via a pressure control
valve (7). The mixture gas is ignited by an ignition device ( 11 ) and then

nolten titanium ( 12) is released into, hi ress re eat where t
1t ant um VR Fetils %he/ﬁrqsp Bﬁéafgawe&wgf @akeﬁﬁbmeﬁtsslyapﬁrta kine
Litani um Aok thel BH3sRE A QHHB@%é rhi%qgse Wa‘?erdéaﬁl?%ﬁét]?t?bom fuSted 3inth "

ultra-fine titaniump rtlc are dis Is taken out
(8). As fpressUnecmmmlaaive(ﬂ)of th| s apparatus, hydrogen and oxygen are
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titani um nm cr oAslifopahsioperatioh esf wiid lapparatns,s high-firbssoreg hydroigen tand oxsgiernard0

con stln of. hol | owf.i be nbranes of 50 m cr.ons m ¢rons,
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Water: Ten mal € and femal e subjects were instructed to carry out a hair
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under_ 15 the above production conditions, the test was conducted where the
subj &t s ke elacainderhigh pressise in oFder rto urn hydragen adhexyieen dpavaten viguptreas

wel | as sppaindhthfR mlé’wﬁl@%phﬂﬂbsdtotl% &k in. PRe" position to insert the titanium metal

bar must be set inside an area where the mixture gas will burn completely and become a

t

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



Use Conditions and Test Results Use conditions: Washing hair in a basin (3
liters pér wash) Spraying onto hair with a spray (10 cc per application) 20
Applying onto hair using a brush (10 cc per application) 1. 10 nale and
femal e subjects (The subjects used the liquid at varying frequencies) 2.
Efficaci esHair becanme | ess tangling5 personsFallen hair becane | ess8
personsHair becane shiner7 personsHair becane darkerl personHair becane
denser 6 personsScal p becane snoot her7 personsDandruff becane | ess7 persons
As evident fromthe above test results, many of those who washed their hair
with the titanium m cro-di spersion water obtained by the present invention
- or applied/ sprayed the 11 m cro-di. spersion to their hair cited recovery

of damagednthguasi-drogs, aflernecsssary &tgm- okhe @ titagiym ;micrendispersion, Wates f
and ot her | t lQan it o8| | Sk
11 havecttiBay SRR fnouhe O S8 faniteh;oxide Qyfciel aBherbio Vil BHAAAY BPEIaRLEN
i N cont acandwiygehandmubtctherefdre he fitered dnd refinetl aknedessany. Appl i cati on The
present invention, whose strugture is. e bﬁlned above,, @rovides

hi gh-functi on We@&mohieemave thgpipdycerilaeine Hiankm,prkieles saqrp dhaoy agogssary,
vat ef 5 asfilierilg iould protéritly e RipIERERSA rdh ByaRRAI RnUexchAe or everskibbmosis

m cr o- di spersion water obtaine y the presént I nvention contains
ul tra-fi nmembranej bwh lpausing b dwllow-fibeltimgnabranel systam ¢hat rvdn tythald af desired titanbin s

hi gh 10 bigactjivity, and test. confirmed the excell ent hair-repairi

of fect of Mb-ispeisiin Hhiepe St Bering i e nipifire praler dhsctapged Hor B8

hi gh- f unchipRré@h@ watedant Sequehtfdlly tfotish h 11w SHRE SleMbrifdsqs bareill &l ReMs bY
the present invention can be used’in the production of healthy drinking

wat er, heef etthaneipg ithereharacteristissref titaniun sajgropdispeesion wates sandf exdendingsthe dtepi ng

agents, for..f 0o [ t repell.ents. . orant s, ...12. is_clai I S:
19 T rlife, B o 1B ARG B A RERORRA PispsSion, wEH rgf pt el
titani um gabiréditasdasdspodeingy od and sahitafomEbbmetidsand@hg@uci ng a hair-repair
l'iquid conprising dispersion water in which ultra-fine titaniumparticles
are di sper sed, Figad ghops theanalysis resylt of titanivm spicro-dispersipr Wer asobtmeddry thed
hydrogenh'% S%ﬁﬂ'ﬁ’bﬂ{i&ﬁsure wat er and using the burning gas to nelt titanium
nmet al , reby dispersing the resultant ultra-fine titaniumparticles in
wat er. 3. An aPiga#dahows ther supfacel vondigoraofibair tneatpdiwithl dispersion ovaperi ofi ultga-fine

' i on roi. . . .
di's pei? ! Otlta},l\ﬁlgnepax{laes as obtained by the present invention.

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



10 which ultra-fine titaniumparticles are di spersed, said apparatus
conprising a pressure resistant container conprising a high-pressure water
tank, an injector nozzle for m xture gas of oxygen and hydrogen, a titani um
nmetal bar, an ignition device and a conbustion chanber. 4. The apparatus
for producing a hair-repair liquid as described in Caim3, conprising a
wat er el ectrolyzes to produce a m xture gas of oxygen and hydrogen. ' 15 5.
Heal t h products, medical products such as antibacterial agents,
UV-protection products, healthy drinking water, health suppl enents,
cosnetics, food preservatives, freshness-keeping agents for food, insect
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, 10% 53& ()-s! 1%%/5&0?24)9 J&éﬁﬁﬁ%@%ﬁpﬁ #10%6%) F 100y«§‘en pre supplied under high
109 ( ) M@Me(apdfthgﬂmmye g@mir(jgctadaagl thehigippressure water tank (5) via the nozzle

O Tt B S A .
] ~_Qy# Mct"@&?’@&léﬂ stafelied gty an ultralngh-temperature steam gas. The titanjum 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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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 disyersed, 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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JAEPEg] 19&1&&&‘1@1&& ofAEﬂQ:é&oﬁ) y, 109%& ()-*#10%& ()-S) 0% ()-
109%&: () - 9%A0%& () -7
109 () - 96Floﬁﬁe(gremtlomn®n, whee@tupture ig/explgingd -above, provides high-function
LLIél,;Llié%(&It\Io- a {?_c{el'e%pedg 191 (’Ri&rrg-dl%%afg% wgétér) adwell ab%ts production

O=PP: Q?R&i\fé‘&dankl é:@ﬁ(&.‘ The tithdREmicro-di Qﬂﬁwé&rdﬁtm?@&ﬁ@ﬂ(e)pr&eﬁ?fﬂa@%dﬁ y!

\ 94 0% ()-yShTI UV V' V#VSWzodY7! 1 f1 94.0% - 10 10

10" 97s 1o%ptey1slwmﬂfmmﬁ(afnmm|p@&@m inya. lw@ma(e) and\therefore exhibits high

YLy ) IR R cobRT R h i et ekt s i ot

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.
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%0%& ()-0]~___ “z[PE:!f 10 10

10&?109&' () -1 @ %d0% : & ()-3F" % 0% ()-3! XF" % 0% ()-3! DF" %0%& ()-3'Q "5
aadEPE: ' f 10 10%Z& ()-, 10%Z& ()-, @O%Z& ()- 10%&Z& ()- 10%Z& ()- 10w

& ()-aaab(brbbdEPE:!f 10

109%Z8& () - 310%Z& () - 109%Z& () - 10%Z& () - f g#10%&Z& () - FL0%Z& () - b! cccc8dddEPE: ! f

10" 7" 109Z& () - 9! g#109&Z& ()-L! 109Z& () -

1092&' ()-"10%2& ()- 3l z#109Z& () - ddd- eOei eedEPE: ! f

10*109%2Z& () - @ 10%Z& () - S) 109&Z& ()-' 109%Z& () - S&

109%Z& () - sSSMLOYZ&' () - eeeeeeef qY?: | f

10y, 109&Z& () - My, 109Z& () - My, 109&Z& () - My, 109Z& () - My, 109Z& ()- M ff)f 3f 4f & Pf
XA 1 f at is claimed is:

10y, 109%&Z& () - My, 109Z& () - My, 109&Z& () - My, 109Z& () - My, 109Z& () - MPf & df nf of f f f
}AF L 10y, 100/<Z&' ()-M, 10%& ()-M, 10%Z& ()-My, 10%Z& ()-Mffffg gbgt S2:
L&?10%8& () - ﬁlOW&hﬁi’rT liquid comprising dispersion water in which ultra-fine titanium
1098&' () -y, 10%& y 1 (VZ& )-My, 10%& () - l\/bgcgdgeghhl v
z#10%vwavEat) wsfaz# - G G’/&OW& ()- , GO M& (

(210 /Am( K ‘)/‘108@4%(;%9&% @%ﬁ%%%ygn&%%m'ﬁ%%%ﬁ %&m

f G40%0vAvhith m@m&&aﬁm parfiORAdddifpersedBAGMOEOd doripidiad
&?10%WAVE. ()-I | Ommmznn| [:vU4 . z#10%WAVE () - YYdQUVRAVE' ()- s . 10%AWAVK! ()
310%\vp4v8: gay -of wgmmwfoge#momrwmn%@b&aﬂw € prning e tq yoclt

$#109 o :
#10%¢PA§‘&/%(‘§'E'pp %%f %Qﬁs”é? %gd%@%‘ %‘?’15%&@% p “ﬁﬁ%%&%fﬁ’( ) -
Ys' YL000MAE ()3 Lz#iDapyhitdliad for prodOhfylir fepailiquiel cbxﬂbh-ismgidtg)eﬂs?(}mWater in
LB e B e o A
ng i 1 g
FO Nt $99% 4dstdrane\cdfaifet wﬁbnsﬁé?)% an injector nozzle for mlxture
@4 #%m (e* ++- 134~68v>KB* DF Vo abdef Pffbgl KI"'nppNOPQR TUVW(YZ

bcdef ghi joflonygspand hydregpn.(4 t}tamumest Rpigaitiani devico and a combustionrbambe

N BcoEs ci s kL VB FHBRAAPs, wepciag JBREReba, iwid g Jescriber in Flm 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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