, kl e3ey?y[ L. zh6T; B Specification HAI R REPAIRI NG LI QU D COVWPROSONG WATER
_ DI SPERSED W TH ULTRAFI NE 5 PARTI CLE TI TANI UM GROUP METAL BY_ PLASNA
UNDERWATER DI SCHARGE AND METHOD AND SYSTEM FOR PRODUCI NG T;fﬂm”mwmmmm of
the Invention This invention relates to a hair-repair |iqui
hi gh-function water in 10 which super-fine grains of titani um grsasp netal
are mcro-dispersed. The invention also relates to a nethod and appar at us
for producing a hair-repair liquid conprising high-functi onmummmmLCh
- super-fine grains of titanium groug,&fi@liogr € m cro-dispers d
of the Invention 15 Titaniumgroup nmetals 1 ncluding titanium zidogem um
~hafniumand thoriumare relatively new netal materials di scovered nuch nore

cell o AT RepARRING PROfID MBRORAN w IR DEFRIRH wite PLIRARE 7,
app! 5 CatPARFCLE/EIT ASIUMEGROVP RETHL 8Y 2L ASMA AINDERWA TERIDBRGLARGEP
t ube and tube _EI ate conprisi ng heat-exchangers used for nuclear or thernal

20 poveANRMEEHOBhANEhIYSTEM FEOR RROBEIGINGEBES/VEas eyegl ass frame and
gol f club head. The applications of titaniumgroup netals are expected to
grow further. Arelatively | arge nunber of exanples have been known to date
r egar di 1Field bethédavedtiohi t ani um netal in articles of daily use,

heal t h/ medi cal  products and cosnetjcs. These exanpl es include barber's

sci ssors wit Ahi§ inyiention relpies deaa ihaigenain hignids eomprising highsfunetien Gratesin

Lai dnopes.: 2 tL J . fap.- | ared ray through

nol ?gn ti 1%?slu %gﬁé?g%ﬁ@fgég%&% g'ﬁéé‘%pé‘g‘f"!ag%ﬁ%‘?fé’t |18¢1eq{éz’§l|‘ d-open Nos. 61-S9147,
1- 155803 and Theliti2@4idh, alire etdatag to d apethed andPapparbtuddbt ipealucing 4 aag-repain No.
8-322693%1, ., cooking u .egs' I (Ja@gese at ent plication Laj d-open No.

9- 14059 3fluidegam E“ﬁ &'Jaﬁ%?é‘ Bt Wgtféil SUpSk 118 STaar oo papuR eTovp etk 8 |
heal t h- R falcRdAisPerse@ui prent (Japanese Patent Application Laid-open Nos. 30
11- 285541 and 11-285543), health band (Regi stered Japanese Uility Model

No. 30433ekgronndiofthe Invention ppers (Regi stered Japanese Uility Mdel No.

306;?66).1 T.rehan a few. appjic Eions of ti.tanihu ., CO upds. for hair
treaf ment purpgrl-gruR 15‘8@% HPE‘%%@ YR GRS Bs Pﬁ‘]“f‘ﬂir%‘%f FYM 48 ude
Japanes gelhiedy tneP Rhdtsl afnaRfalsailcAREN MRRh Rérel 8888y khdnl 3dh3 coppet 24mil O,
4-124121 and S-17063S, Ja%anese Pat ent Application s. 4-S 112 and

S- S04989lunyiapandde Pehtesishhpnstels sefferingl axatllonfesireugth at high IaBpP@suEmdre

60-6721 | GalLi of i ten [ |L.0Nn .. S-4SS6S,. JJapanese
oot ont . AlreadiPusci' Mheond AT A HRET bk of 3hkRE el (P a7 BRE0

i agangi gpﬂ?rslﬁ‘p,t tuse. ?DrﬂS&BB E;ilateJ@mmirZB 5%% lj?@dteﬂéhaﬁgghi wadl ifon nll,lgallie@l~ _@pﬁrblleﬁ_@h

- , apanese at ent, . k panese at ent P I cation al d- open
No. ’?é 1@9?5%&6%@5%@ %‘Fgglof ﬂal.?y PEBUC @S eysglaridsampandaell alub head: Then

Lai d- Op(aa%)lm%ionssﬁﬁﬁéﬁ& -%ﬁé%%ggf%%?%ﬁéﬁﬁé% fihef96S0, 11-139946 and

11- 29274 However, the  ex water that contains titanium

is limted to\ calivehalargespanber bfexanplesttiavt been kievrc tut duvelreghiding the useof

g 8" o] OIS %K 995705, SklRRANRSP PR aAPRLLSENE ese
examples include barber’s scissors with titanium film coatings (Japanese Patent Application

25  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. 10-71168), health-maintaining equipment (Japanese Patent Application Laid-open Nos.

30 11-285541 and 11-285543), health band (Registered Japanese Utility Model No. 3045835)
and health slippers (Registered Japanese Utility Model No. 3061466).



Summary of the Invention 1 S Use of titaniumgroup netals such as titani um
in bioactive materials, food materials and nedical products is generating
keen interests. However, no practical technol ogi es have been devel oped to
date that enbody such applications. The present invention ains to apply
titaniumgroup netals, which are | ess workable than other netals but

nonet hel ess qf;f er L0k . il e i I terials and in
20 heal t nf med/8 8 Jaives APHHERIGHR, of i SornB s JBE b Seehih ol

~ i nventi diavé deérdpivposddd@heetnmiples @nthis fidld qudlade upandss i Pagenh iAPplitatiat Laig- wat er
in which super-tine gr ains of titaniumagr ozt;{)lzrret al are mcro-dispersed,

_wher ei n 9pgB INegpe7-186G6e 111 3HBun-¢240, el 24124 and\S-bi063py Jenanese Patsnt -
111 si f ' ' . ' ted b
Cinder v el Rbs T3 F80 Sd 39504586, btk SR SR GROY ol PO ARE 1 Fo k™
and &l s315004pand 6016721 0yPublichtipn bf Bxaaiivid BatémrApplieatici Ng. 5145565 Tepankse t he
context of the presen% invention, "titaniumgrQup netal m.cro-dispersion

wat er" et No.o1§aes, Japapgsechatentp Aprhicationt Laidwpem Ne. 0637270620, Japaness of
mcron t a ] ' : i t

or csent LIHEND, 2561681 2epaler il ARGARt LAl 43R A 204e7 HbmAL Pl
hi gh- f uri¥e.i 28552@%, dapaneseRateht Applicatibn daid-bpanNons gdd6, fapalesg Paiens Nar e

et o834 0 Thissq Dot iomcalon DA apsh tvn Seial W B ThIseHR 1 15)
bel qp:  449680,hAl 139928 aha 11120074k CaBREVS! ME eﬂarﬂ%ﬁr&“ﬁnécg@%;h@c@r #at Sntfhs

titani umgroup el'enent in which super-fine titani metal grains are
m cr o- ditdpdumdg lingted to anerdtah usksftisanipmonetal imghe cathode togpaducel dripking watemhi ch

super-fipe titani um gro net al, grai,ns..are m cro-di S wherein a

i g voltboyeh SREHESR bt poRaf PRy GiSatar- R N oA o up et a

el ectrode and a counter electrode is used to cause plasma di scharge between

the electrodes in water, thereby allow ng super-fine titani umgroup netal

grai ns tmpeayof thedgxention n water. 10 3. An apparatus for producing a

hai nzrepai r lyrguied;:) Ws]'i - &1t ani. pRLad grai

m crlg- di sper s%%$f§8%r’g?l (r%b gllég‘gé\’/vsel{r(:hs% Egﬁn&ﬂﬁg‘rﬂ B’L(’lgé Afal a‘%’é’/ @’Sﬁr“gaﬁ?f%se

;ZII fc har gmd raedical b:oﬁulctsfig g?dirahigategﬁ ilgemtrs?HOWeiﬁwiup pgﬁti&d] ttébh?ologies hﬁve
itaniu rqup.nmetal electrode and a cqQunter electrode, a water tank, a

wat er i:Heg‘Eg?‘%l?H?Q to\dets that smbody such ApPUGatiops: gener ated water sol ution of

super -fine tifRaNSOHRURITELRS 19461 -aﬁﬂﬂ_ ' : : ally
in a mcro-di sperBrrsi on sol lljcﬁa%n or %152218 o) ﬁ?@n&ﬁﬁym%é@u%gégg%ﬁqgﬁ%%rai ns

of ti t arthamethenmptatsgivtinenahelessioffes abmiost fpdite ntilitibs; asbiwastivepmyterials and in

m cr,Q- di,sperse he .titaniu roup netal settles and separates within a
shorzﬁ pé‘regﬁwsn}?gicf‘fwgdu%@ ?%@%‘g%ri gnificant feature of the titanium group
metal m cro- ditePSirpbRNof'E GPresehi AvBRATHNOK tbRoPide KERUir-tepiR MduR corfiplidiad
ionized titaniumgroup netal that is generated by plasnma discharge 20 in

wat er ardgh-REcEpy Waies i whichpupereling graing(of titanipmrgroupsmetabarg neiceopdispasstdgr ai ns

foralqplg rd i e .t ho i .0 r'W,Se. separatin

t hensel ves r&?o%ggméﬁeerr tdngﬁlet%rﬁ{l%%é}@ g‘%&%i%%“% ee‘?ljagll‘lggtdi t?%rﬁicﬁ lsbornoﬁigwﬁtgf al

obt ai nednélgciléeant geaithniumvgotp aretdl Henef@letatek By inticrwiatee plashiar diséhagging
remarkabl e effect of praoviding a bioactive hair-repair |iquid through an

i nt ePactafdHapmpgrowp metaldn a wates tanks apd plso; leprovids @ wethgd sud appematusgeRi ns.
25 OF t od’lfb"iﬁé)ﬂié s@pp! ications of the water obtained by the present .
invention, Its use as a hair-repair liquid is explained. In general, hair

i s damaged byinetheecamsxt i ofr the giresens isventions “fitanioti-guopp heetal fwioro-dibyersiom,
perm chem.cal s.an magﬁ)rg’?‘rl at e Cﬁ{lesfi as well as by malnutrjtion caused by

an unbal¥itledefLie wate i SHBeY powm-groupmefal, granls HANCIHLL M0z o f

repai ri ngaehid micte-disper¥bi¢t be protected externally to prevent further
dama%e. 30 Treatnment products are used for this purpose. As is the case
t he

wi t B ski rifhevkasisrfeatnte ofithe present lievention lipnisahe Zormation of & haienepninliquite
hair. | %o%gsln%bﬂigﬂ-fun%gg watet iggvsn%lpgu%el‘-ﬁ%g tiEarr]l?urr?f-group metal grains are micro-




hai r cortex, which is a conponent of hair, and adds noisture and a supple
look to the hair while nmaking the hair nore flexible so as to let it bounce
as the body noves. G| forms an oil filmover the hair cuticle and adds
shine and gloss to the hair while minimzing friction and preventi ng danage
to the hair cuticle. The high-function titaniumgroup netal mcros

di sper si robtapned by. the present.invention has been,_copfi dto

or ovi de CobeiSPl v, P Bt Matime dish el SF Siinalhebin ARe B waRe SeRmBrupaT:

© tr eat menpresphitielvigition 2vmiphisddl (@) theslah. (3ybdléwt he wat er exhi biting a significant
repair effect on damaged hair. In addition to hair-repair |iquids, the

_ hi gh-funct i od- t4t kaii-tepais, bapd womprising pomigraslispeisinn wates ol Bt UBBIoNp t he
present | Of: | used | 3 JCE So 10 as

not or - f ue?m e?lgild gﬁﬁ%%@?ﬁg@r@%&@ e#gﬁ@?ﬁ?%ﬁ%héﬁ&%?%‘@éc ls%ggsgg'nt i bacteri al

. agenfs, UV proteaietiod for peoducing dhait-rdpairdiquid iim evhieht Qiper-figaltitdnianigpdhgnent s,
cosnetics, food preservatives, freshness-keeping agents for food, _insect
repel | efR&tal glaiBy arednicEo-disperseds vhreinta Bighr yoliage disghases eererater equipped with

m cro-di S0 | y i ;

cui tabl o oiFhbtal HicfoaEthd Y e RARRE i I O bR loffee |,
S di sperbstwaenube electvadek ipwater,dheraby aliowing tsuper-firieaitanivnegnoap eretalgrainato woul d
fully answer .t he needs of today's heal th-consci ous consunmers. The nechani sm
as to WAVCEO-WFRIEE YA si on water of super-fine titanium group metal

grailps obt ai nednlyphlatisF6EHBMcihg Y BAFrQAiMiRYd HEShiBK SHet-SRE HRIARRINS
functions is not yet clear. The Tnventors are working diligently to find
sci ent i fmejalegysinsnanei onerofdisperseds eomprisingaa ipowsr sBpplyf fobdugh-vpltagercuoknt he

Drawi ng £ig.. 1: Production f.low chart of a hairsrepair liquid nmade of
 tant osPes achaneed diditep: Bbtertlor 2a0Pobdrglif oL difoinrandi dudhl

i nvent i le_c%dﬁﬁﬂ a Béun%dwé&?okié, adwawr BakOA water %ﬂ@ﬂb&h&'&a{e@ kanR! Qxﬂb}ﬁt'léi%la
hair-repair liquid nade of titaniumgroup netal m cro-dispersion water as

pr opos e &eBsrated avatersebwhion of suner-figg tinjum-groun metehgrains g isthorgernpymmhe
condktion of i reat ed. w hai aj 1 gl f.titaniu

m c?g- di sper s(:f%lﬁfall t@ragglc}égr'ggggrg ﬂb{?]‘{tﬁjgl %{ (Iaﬁsdén S&H@%ﬁ T gﬁhlyll gs.%pfff:' fihe

M cr ophgraigs a titaahenvigranpt hetalsosrdididesrofothedeametalsr gatsiplyirhidraidispabedpaiicer 30
4 Description of the S%Hbol s. 1. Hi %g-volj[age di schar e@ge_nerat or 2: Power
suppl y fHRUIHREoNR, meiple SRtties oAd separafesy yathm avghast perp ~ymeTikhgnmest gr oup

TEL ], AGISQe Maess e, Fufo BN LT RAL AL U Bl py 0
present invention is that ionized titanium-group metal that is generated by plasma discharge

20  in water and thereby micro-dispersed in water remain as micro-dispersed grains for a long
period of time without settling or otherwise separating themselves from water. The micro-
dispersion water of titanium-group metal obtained by the present invention therefore
exhibits the surprising, remarkable effect of providing a bioactive hair-repair liquid through
an interaction of water molecules and super-fine titanium-group metal grains.

25 Of the various applications of the water obtained by the present invention, its use as
a hair-repair liquid is explained. In general, hair is damaged by external irritations such as
friction, heat from the sun, perm chemicals and inappropriate cuts, as well as by
malnutrition caused by an unbalanced diet or drastic weight loss. Since damaged hair has no
self-repairing ability, it must be protected externally to prevent further damage.

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

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



10 9: CQutlet of processed water 10: Discharge punp 11: Filter system 12:
Product 15 Best Mode for CArrying Qut the Invention A hair-repair |iquid
"made of titaniumgroup nmetal mcro-dispersion water as obtained by the
present invention is a new product not heretofore avail able. The present
invention also provides a new nethod and apparatus for producing a

hair-repair |jguid. made of water .that confains titanjuntgro net al ., as
super-fi %ﬂr{‘f%ng’, wﬁﬁ% P_é’PH‘PPﬂ@t of %‘ﬁlﬁd‘l}dg‘?‘&dgfn}%ﬁfuf%@ 3 F‘H’rgﬂl‘b% 8 ke KRt al
- cro-dlm&rﬁhﬁafmé Rdir hﬁr@ﬁéﬁmegﬁs dg‘%tlét'lgbédn_tc@'ahﬂ{@w . ofae;t k1 feﬂhsgﬁ"ough

general nethods like thermal .nelting, arc , discharge ser irradiation
_that ar eoikBlmrowénthe baid cuticlewhd addst shine dndt glbss todhé haingvhile treinimizingy foictiomret al

via pl as discharge in er. and di sper si. the resulting super-fine
Vo b R b AR e SR ne el BB Hidaingfion Siaghe rubuREte) mifte-
econgni Gisdeysigh Vi obRiddiby RS Ffe@é}ﬁiiﬁvdnitiﬁﬂ hels BERCcokirhid & proNide Xudleret al
m cr o-di spersion water, as well as ways to apply such m cro-di spersion

wat er t drasimaeptefoets nehaghinved b other gemmeaialitepatmens peastictsaavaitable todaptwitll t o

o schar que PRk PR gD ol f e HiE R BBk b ™t s T i or oup mota

ions to coll ildeaddition vwRheir-repdietiyhids, dechipRfiinclign SURGumEgidgp trhétalimichogr oup
metal grains disperse in water, 30 wherein such glasna di scharge is caused

in a wat®PersidkwatsT qbtasd bydhe pregent dnvention sat also be weed nHiealthprastuctsrsich

titagi u ) qavekaal . . hod 1:nk10 d i.pventign
reqalr oo ToR HAiPh cnRancind Gros ALARACHRRRS Mot A° GRRIRI BRHEE VPT) | o
i n or derprotectaaid prodedts, e rhiealdiyo adririking ywater,t thealdbt aippethents, a06snistigs,0 Upodret al
m cr o- di sper si.on ter. |n the aforenentioned production nmethod, an

appr opr ipé%?“ﬁ“l"?%%%%‘k‘?qpéngaﬁﬁtsﬁ%@gng$°B@5 - fgedasants, andseons i ne
titani um gr oughe b [ o 1 j b L de
gains of larger gr a:uﬁl‘s%iggg ﬂﬁ?lwﬁéégﬁg%ﬁg;éﬁ % %g@ b%fthrf%ttnrﬁgﬁlt ?‘E)ﬁeﬁﬁbﬁj
produci rignabenusad suitshlyr fori thei abovedeirpdses itodayi but dr tubelisstdlthati thisodiieper si on

wat g as;.oht ai ned, by .£he present invention.throu he afqrepenti one
ot 18 S S i 3 ARE 38 Bncy R biagive: okl bt i GlTG Pl ghe
accor di ngedPofttbayds Baodlthdtonscibusdoisunierk.s a production flow chart for
hair-repair liquid made of titaniumgroup netal mcro-dispersion water

obt ai ned by tHE Feelanipm as e rhyom migro-disparsign veatetefisupen:finp gitaninmsgroup

pr oduci - |1 QUi t] Lu OUR.. net.al . .

m cro- dir}g%tglr grlglélrsl o&g}?lgérd %)b{hg:blfl%(iﬁ%@g?ﬁ%m&ré@g% é%c%@%rﬂﬁ%aﬁ?werﬁgmgg%saﬁs s for
produci ngt teldaanThenigrentops aed alorking rddigbinglp ao sfid svishtéfic elplandtiods ¥or est he
present jnvention, as shown in Fig. 2, conprising a water tank (3) used for
pr odtci rﬁj T in which ionized titaniumgroup netal is mcro-dispersed, a
hi gh-vol t age di scharge generator ( 1 ) equipped with an el ectrode nade of
titani umgroup neta f( 6) and its counter electrode (7), a feeder of

Brgtddgscmp ghebrawidegs (4), a device to vibrate or slide the
el ectrode (5),..a,water .inlet n outlet. for.processed water (9),

di schar ge purtg®( H.‘S?ﬂoggﬁ@nzﬁo%ﬁ%rl‘t t"zra l_%";’rs"ﬁegﬁllr (lquPSnag% O? i“ﬁné‘}m'tgir?'%’n%"ﬁ??gr oup
netal  mficeo-Bisp@eion iviier'd pPaposdd By R PréseatinvGitishe Of the underwater plasna
di scharge generator pr oposecF by t'he present invention conprises a

proddct i on appérZitSehempan drowing ¢fyasapparatusdor pradkcinga hairgepriglioid made of
di schar 4fta fiMegBh hefal hnidroSHHPRSE Wil Bs SrobbdeAByAE B4R iffhfibn o ect T ode

and its

Fig. 3: Microphotograph showing the condition of hair treated with a hair-repair
liquid made of titanium micro-dispersion water as proposed by the present invention
Fig. 4: Microphotograph showing the condition of hair treated with normal water
30



counter electrode, a water inlet (8), and an outlet (9) through which to
~discharge titanium 25 group netal mcro-dispersion water. A filter system(
11 ) to filter the produced titaniumgroup metal mcro-dispersion water is
al so attached as an adjunct. The water tank proposed by the present
invention is made of netal, or preferably steel. The water inlet (8) and

outlet ( are pr i edb n the water tank (3) so the processed water can be
retrieveié—%%é%&ms f ; The titaniumgroup netal electrode (6) is fed
~into the wat e Hightkolkdgemidchargb @efkRhtof 4) 1 n accordance with its melting
amount. Titaniumgroup netal 'ions generated by underwater 6 pl asma
_di schar ge bet2a®ewer supply oz highnvoltape/purrent disckarget rode (6) and its counter
el ectrode (7)3'%@“%%9'[ act with and dissolve in water, thereby becom ng
super-fine grains. e processed water containing these super-fine
titasi um gr oup Tirhian-groap Retdl eldctbdd Reéd from the outlet (9) provided at
the bottom of_ the water tank and filtered sequentially through the S
appropriate f3: [Blestrodeyibsating/sliding deviget hi s apparatus, metal ion vapor is
generated fr i i r tal el ectrode by causing plasma
di scharge in Mt%ﬁuh{eﬁgﬁﬂgﬁgﬁgéﬁr ode and its counter el ectrode, and
this nmetal i dhQGoaper clestredeused to contact water to produce a water
di spersant i &:W ch, fuper-fi ne grains of titaniumgroup netal are
ni cro- di sper sed¥at§hBleti t ani um group 10 netal electrode is inserted at a
congpant rat @:U@géﬂ(}goggsggwﬁgle feeder (4) in accordance with the anmount
of generated netal 1on vapor. In the water tank (3), ionized titaniumgroup
metal (12) i slO Blisshared pumipo water fromthe el ectrode and caused to collide
wi th water Ieﬁg{es 0 produce super-fine grains. At this tine, a part of
titani um grgﬁld' CLPYS M consi dered to take on a crystalline structure. 15
Thus generated: prydger fi ne grains of titaniumgroup netal, which has a very
strong hydrophobic property, remain stably m cro-di spersed in water. They
remai n di spersed for a long period and will not settle even when a

coaquyl atd LS dad. .l n thi.s apparatus, the el ectrode nade of pure
titgailrgiiuéé} & for, Catgy! i ljo nserted into the tank contai ning
processi ng WeA elfaif-fEpair Nliquidemags of hfaatdnﬁlgrdmg sletli Mfcrbldspelic SRldrods.

Thi s apparatus, requires plasna discharge to be caused in water, in order to

1 ) g .
prevent 9ptaiBRfLPY dhe BresenitBYentionds atesy Pradust otpheretpfose aysilables The Rresent
mat eri al;.td&aRni i ] k nmet al
Tons. 1 v alTAO AR T ineihbl B iBorali RS peBbucf Enih Rl AR e
m cr o- dicfpeater thet contens fitankent-gtoap imsralgssuperriideagrams awhereinnthege&tuctidd ofX her
CharﬂCtﬁfli ? ics of the @[esent . nvention ingclude th@,use, of thus prodijced
tita 1&9&%{% PRt BUTPISREETh Wl &t Daseth opmelfing {ffpgummqgroup meta
ti tani ugogiedRghBbitralhéd ' neknpe liRhdi
a1 opey R BbRral 2O, Bk URIEAONCHBCRE e nIh ey iBdiin hat |
drugs aride cpeagnondy wiged abt meltnmetad s buty by eibhizingg titafihem-gragu cetal t vie aplasma gr oup
metal m rg‘-di sgerfi an \f/iater. cont ai r’ig a smald amount of fine titani um oxide
30 gr ai ASEATECAP Safer gpd dispersing the fesyllipg SiRes-fing GRS WAL | t ani um and oxygen
and nust t herSyepifRaldy dtcr ahelyimNdayehd RERtiGHlyNAML86M0Mhically proQudSa halr- t O
renpve the produced super-fine titaniumgroup netal grains nore than
nec&@3s arfgpaif liquid madg of kimivmgraupaneipl pigse-disppisionevaterd an wellisy wWays tyanpin
exchang ] S| ane. i t. .t a
xpl ai nE P RYFHAFASIRClaP R Rl dbtpdiEl, Ve MFedbrs EngBGMRRNCE
wat er sunethod eo finsertaa desimadt pfippres dtanfumi-geospnmeta) in water and cause plasma

discharge from the bar, thereby causing the generated titanium-group metal ions to collide
with water molecules and letting super-fine titanium-group metal grains disperse in water,
30  wherein such plasma discharge is caused in a water tank so as not to produce substances

other than water and titanium-group metal.



5 filter ng the high-pressure water discharged fromthe high-pressure water

“tank sequenti al | y through holl owfiber nenbranes is beneficial in terns of

enhancing the characteristics of titaniumm cro-dispersion water and

extending the filter life, and such filter systemw || provide a

titani umgroup metal mcro-dispersion water that can neet the required

st andar ds govgrni ntg ctlood an &lgl tation, cosneti.cs angl?d u&s. 19 The,

constituent a gtigd propased by, fhe presgpioienon pauises that es{?@ Latg At gatatial o5

- obt ai neotubmuﬁlhgoe;? %St be e&ﬁfmreanuﬂ‘ BrdRFl 162 aaa ReEeIRAP Hancﬁ’Jlt}SF)oﬂfe Sthiged
titani um group rains and a very small anount In the water.

. Exanpl e: tlta_mumrgrenmm roaﬂlspdns;om meagasnkn tilnaﬁmemcmlqmd @xqﬂuatwmmethmddm ails

th th t t t ted
Vo (i o WRRTHERLe gty em iR HEK Soesten ekl B S ammet e s ibao iy metl ' ©
present gramebi 4150 a frce m&du@ﬂmlmafd@ qgﬂ§n§@fr1afges iR s8Il b Prdducdd - 2
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This apparatus requires plasma discharge to be caused in water, in order to prevent

production of substances other than super-fine grains of the material titanium-group metal.

This way, vapor of pure titanium-group metal ions free from impurities can be generated in

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

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

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

be filtered and refined as necessary.
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109 $10%<K& (Dhie ﬂﬁﬁuctlon apparatus comprises a water tank (3), a high-voltage discharge

generator (1) equipped with a titanium electrode (6) and a counter electrode made of

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

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

25 As explained above, water is fed into the water tank and electrical current is charged
to the high-voltage discharge generator equipped with an electrode made of titanium-group
metal and a counter electrode, thereby generating ionized vapor of titanium-group metal via
underwater plasma discharge and causing the ionized vapor to contact and dissolve in water
to produce super-fine grains. When titanium-group metal is fed at a rate of 0.5 kg/h, 500 kg

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

is retrieved from the outlet and fed to a filter system. The filter system comprises filter
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10%@& ()- 10Ty 1&Issure resistant container that can withstand the pressures generated during
underwater plasma discharge is sufficient for use as the water tank (3). The proposed
production method is very efficient, because the apparatus can produce a water solution of

10 super-fine titanium grains almost successively through pulsed plasma discharge and the
apparatus itself can be constructed in a small size. Since the construction is simple and does
not require an overly high pressure resistance, the apparatus also ensures excellent safety.

In the above example, titanium was used as material titanium-group metal. A
separate experiment involving zirconium also produced a similar micro-dispersion water.

15 Trial Test of Hair-Repair Liquid Made of Titanium Micro-Dispersion Water

Ten male and female subjects were instructed to use as a hair-repair liquid the
titanium micro-dispersion water obtained in the above example in which super-fine titanium
grains are micro-dispersed, and the effects and efficacies of the treatment were verified
under different conditions, including washing hair with the liquid and spraying/applying it

20 to hair.

Use Conditions and Test Results
Use conditions: Washing hair in a basin (3 liters per wash)
: Spraying onto hair with a spray (10 cc per application)
: Applying onto hair using a brush (10 cc per application)
25 1. 10 male and female subjects (The subjects used the liquid at varying frequencies)
2. Efficacies

Hair became less tangling 5 persons
Fallen hair became less 8 persons
Hair became shiner 7 persons
Hair became darker 1 person
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DK| Z;
o JAKCl't<an1 mlgo dispersion water obtained by the present invention or applied/sprayed it to
their hair cited recovery of damaged hair, improved hair condition, smoother scalp, reduced
5  dandruff and other improvements. Therefore, it is found that a hair-repair liquid comprising
the titanium micro-dispersion water obtained by the present invention has remarkable
medical and/or cosmetic effects.
Fig. 3 shows a microphotograph of hair treated with the hair-repair liquid made of
titanium micro-dispersion water used in the above test. For comparison, Fig. 4 gives a
10 microphotograph of hair treated with normal water.
When the microphotographs in Fig. 3 and 4 are compared, it is evident that the hair
treated with the titanium micro-dispersion water obtained by the present invention is less

fuzzy and rough on the surface.

15  Industrial Field of Application
The present invention, whose structure is explained above, provides a hair-repair
liquid comprising newly developed titanium-group metal micro-dispersion water, as well as
its production method and apparatus, and allows for efficient production of a hair-repair
liquid made of bioactive micro-dispersion water of titanium-group metal containing super-
20  fine titanium-group metal grains in micro-dispersed state. A number of trial tests also found
that the hair-repair liquid comprising the obtained titanium-group metal micro-dispersion
water is also useful as healthy drinking water, health supplements, cosmetics, food
preservatives, freshness-keeping agents for food, insect repellents and deodorants, which

suggests beneficial effects of such water in industrial applications.
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10 3. An apparatus for producing a hair-repair liquid in which super-fine titanium-

o,

group metal grains are micro-dispersed, which comprises a power supply for high-
voltage/current discharge, a high-voltage discharge generator equipped with a titanium-
group metal electrode and a counter electrode, a water tank, a water inlet to the water tank,
an outlet for generated water solution of super-fine titanium-group metal grains, and a

15  discharge pump.
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