; e§e| LY**4 0, ~4.6) . T. W? Speci ficati on TREATMENT OF FI BER W TH WATER

. CONTAI NI NG FI NE PONDER OF NOBLE 5 METAL DI SPERSED THEREIN Field of the
I nvention This invention relates to fiber treatnment using noble netal
m cro-di spersion water. Specifically, the invention relates to a fiber

- treatnment agent conprising noble netal mcro 10 di spersion wam
for treating fiber using such treatnent agent, and a hi gh-fun mmmmwmmrj
material or product obtained through treatnment using such treatnen agent.
Description of the Related Art Refl|$mtifiegtiothe growi ng trend towar
heal t hi er and cl eaner |ifestyle choices, products 15 that offer benefits in
pronoting health or inproving cleanliness are drawing the attention.

In
parti cul gREANMEBNGSORNIBERIWATES W ATER NEORTRTRAVG NG ?OWEER%F mgglﬂ he

areas of food, clothes, daily necessities, etc. Anbng others, C

(fibet pMHEILALDISBERSEDEJEREBY N on our body, and accordingly there are
strong consuner demands for clothes that can effectively pronote heath,
prevent diseases or inprove cleanliness. 20 Against this backdrop, healthy
cl ot hes BrlkofBeMnadtibiyel y studi ed and many products have been devel oped to
date. For exanple, clothes offering disease-curing effects are commercially
avai | abl e, whilBis igyentiogaelatasde fibgr &entaenbusingmoble metabmicrhalispgesier wates. f ar

infrared I ape tinme, tormarine-based fiber.

pr odact s Sefea RGeS Tetfler \OF P BedtmliteaehL Snbiis BESE avselinieraser
prodil®t sdispérsioniwiger] f afegRidi for GENRGUILES usin® swdhi theatiBéht aBért; andd Bighlfifction
generatl?g interest. However, many of these commercial products are yet to
of fer satPerEueHRher PERdUCEolpingd Hrdyghdrestaent wging sueh reatment agent.

cl eanl i ness-inproving efficacy or even the basic clothing function, and the
af orenment i oned consuner demands are not fully answered yet. On the other

hand, noBescriptipnlothedRulaied Al y gol d, have been consi dered sone of the 30

nost val uabl e terials available to n.since the ancient tinmes and used
primarily in }o{gﬁ%ﬁ@ﬁ?{ée NG &‘é%‘ﬁﬁoé’vé".rﬁ??lti@ééﬂf C{}é‘%ﬁ’ l,fes@_é‘P gheiges, peticound
to pronofigt beersenteRlit Protfling heaktiBf @gﬁgﬁhg ?B%hlﬂf‘eﬁ afd Ml RS ténﬂot?.gﬁg

applications as pure-gold health bra apanese sake®containrn old
foil. OFpartiedar, giemasds godrpequests far ¢heab prodistsdare nincrensing ¢ ahe preaslwEtfsods an
ant i bact er j,al ent that inproves cleanliness, However, the health benefits
of thes eaﬁglgf’t%%gr%eaﬁséﬁéeshgvge Pgﬁéléeﬁs’f%‘i’tﬁfﬁ giqcéd?&fﬁ‘f’%é&fe HBapS NOTR 198,
very prio@ybody,ust] adeorlinghs ehedé 241 Rrodp! tbns@hbr defhah&C T cYRRLSS that NG
heal t h fupctions of noble netals have béen again draw ng the attention of

t he i ncr g8&stinglbypromaatethsatboprsens disepses ior imprope plganlingss.ar, gol d i on and fine
gol thparti cl egoiy | eal t h- pronotin
PoncaTon t han Sars AR KaRRY Heull SBthelRAE HENBHAR FudSd shd sBhE PR,
gol d i n have besnmievfelapeti ctoi date.oForf exemple) dlofias téftdrig Sis@RBRUAS NfccRL Aeest
as a materi al tentially qQffering health-pronoting function and di sease
curing e?mffcpailﬁda‘faé]eahﬁp I"‘aﬁ‘?}bé‘_uﬂée E‘E’Fhé’é?éer!ﬂe@e%ig%iﬁher ithategensfatesofat ar e
cagerly mfiarddtdys bR Gnddetidn ARPHeC BRI aHe-0ef ARF bHARCAMAM

sol ution or water dispersion containing gold ions and fine gol'd par % & es.
However , fatiguerdief pffots| andsclears tantibacsarial dibed brddat e nailizingyinomaniecqmounds,

pr accjisi calhiyse. ofor exlan*gl e, it .is difficult to dissolve gold ions and fine
gol par?l é)lsaé% Cv %?é?ze%ﬁ‘qgﬁgteﬁf'y_ net hods avail abl e before were those
that sinply nHswe®rdnfafy lof Hesd ¥EBleralItgtoducts are yet to offer satisfactory levels of

health-promoting function or cleanliness-improving efficacy or even the basic clothing

function, and the aforementioned consumer demands are not fully answered yet.
On the other hand, noble metals, especially gold, have been considered some of the
30 most valuable materials available to men since the ancient times and used primarily in

ornaments and treasures. In recent years, gold has been found to promote human health and
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wat er or use gold electrolyte. However, these conventional nethods coul dn't

- produce desired products economcally and the final products didn't provide

sufficient health 20 pronoting function because gold remained in foil or
powder form Additionally, safety of gold foil or chemi cal electrolyte of
gold in the human body is not yet confirmed. These industrial and technical
probl ens igikdve ERAMIMsHBRESE! 1RE - i ap eiticatishsd PR

under way ?% tﬁi S tech?li ca? ?i el d llnﬁﬁdé@hltcolsgl gée/%'tuﬁegg@ﬁptrl%%%ggn%%@%%r
enbody t Hapanssesakieaiontagung goldrfoitoOff tege.fsilvet campamds diesslas aseBincdonimerciaf f ect
of gold ion.and fine.gold. particle, However, to date only a few

t echnol odirede a%@nﬁggﬁaqgﬁgﬁg@&a}aﬁ@]?ﬁogesf‘ﬁﬁarnélpe%here nmany devel oprment s
shoul d be expagdwslet, e el WeRefitNby tRess b imﬁ{ f S atﬂﬂf
t echnol ogi es have been published as unexam nezgtHS tentCts(;ngI{'igggﬁi g%sl ey
i ncl ude &decoghizedalespitd their yeryaringy natmnkdueantuae of puye gold, ator gani ¢

i b i al d £i xi. | d i ||

o oo oh0" Al HeGhy SRR BEDelt Nihibh PP nibib ShEiel3 asis, Beon Agais deawing the

(Regi st ereentkapefhs anddeadingly hdbdetodBious 9&61&84% pa%ioﬁ[ag,dgtﬂ?!i&_{‘ a{?(‘i ﬂi{k{gﬁi@'
S e

wat er that contains gold ions and other mnera eheficral to
human  bodgrticlfsed s 19vs kawhita affsr mereaienakabte Herlthepromoting tfmgion thiamayoid
carrier i sing it to release gold ions, etc., through
addi tion oftmg{cslg{g??g?lgg?}rﬂol ysis, or other nethod (Japanese Patent

Appl 1@at i on Laimergneti ndble meAQ5HAY, inaghe frhr SIH6I A & fink 8Fdld iphitRde is
antiseptic water, that offers_?xcel l.ent sterilizing effect at | ow cost, 5
wher ei n SARHALRE NLGLe 23 2 fpaterial peteptigliy eldering heslth awompting fuiction anddiseaseheavy
metal in j LGN hiab: .ent llication Laid: .open
No. “o- 105507 LA aRPLERAYBRicER) Rared MHRLE BB of R B SR edr ¢ ne
devel opndihe bisihiaghli¢ationt inodes iofegoldr mdhictes aquesiis| sohitiont be Waemdpdpessia hes,
whi ch of fcer excel (I?)lﬁnt hea(%j'([ﬁh pr?cimt [ np fﬁgcti on and cl eanliness-inproving
funct i on SOURMHE8Q/AHEps Aad, dine gold pawicies Howeyer, sevese)i mablers mustaber sphved onal
mat el§ al beford ey 2EeBSp@fto PRAtitd ugg.onoti on and cl eanl i ness inprovenent,
noble netal materials may be utilized in the devel opnent of fiber products

of feri ng excelFpegrampleit is-diffisulitto digsélue golddonsardl Ghegoll pasmbesiinpracst] ngl

function v, 4 cal. t.echnol ogi es, are. not yet reported at the
present. "Yhon trﬁéeth%(gslr gfaltlfﬁ@%plff&?ﬁec ?ﬁeéﬁgseo'ihat W@Pi%i’%éog%‘i&%tor&?&qeﬁ Aithons
are studinetr éhose goll elRb@dlyRy Howdile,! ihesd koiventioRPhemos gbuﬂﬁt’teﬁ .o?l\cge in
fiber prgducts are limted to a few involving coloring or dying o I ber

mat er i al S°UFHd Prodacie tqcanomaically madethe sfinali prgdudtpelidnitipeovidd suffdient |leslihe of
the b0 epid:a8ling S Blab ot AN Bned! Y RliPRIEN o 81 BSt ASLabLART pLodUet s

is desired for "pronotion o and 1 npr ov (o
ot her hagdld fodbdrecheeticd] alartrelyitalos gbhbin thecuntaaubshyt & @ftfyRE cORfi@d These

‘utility as funciiagnal ,material .that can pronpte health and inprove
cl eanl ?/nggélgmﬁg 8&?’%??9@“&’95 %ﬂl ‘@F‘aﬁb‘HFES%rl&qdal materials is (rzlripf ficult in
actual ity andRef@reh MEdSRPMAL eBbsts hRY uﬁ&?wgf\nﬁ!ﬂﬂﬁ ?{cggic?{]ﬁéfdrﬁﬂ' @d&”%

econonm cal technol ogi es that can 25 denonstrate hig pronot I hg
f unct i onselFel these aprpblems sandnpmbadynthef potentiad rhealth-promuting fiidoeionhmdedisease-

situggion,.. resent, i nvention ains t ody technol qgy to utilize noble
net a?§ na eﬁ%?%@cé gggfdl S aﬁlgeﬁnﬁf gﬁﬂé’”ﬁ"@&n_ﬁg{)@r’itﬂ .dPWeorglé\?é'FWp'ﬁ@H'{OIQﬂ‘esf i ber
product shofefaseh fepoeted o thetiel0LRhdrd niing et d1BsnéMY S dulb@Bebected in the future.

cl eanl i ness-i QW)%E}?VI ng function, while solving at the sanme tinme the

af or enent i one doiseyl Bumber af agpwbentativieh éachpologies t save Obexmd pnblished nast al
mat eri al §nexdmined patent applications. They include an antibacterial beverage tank containing an

inorganic antibacterial agent produced by fixing gold ions or other metal ions offering
30 antibacterial effect to zeolite ion-exchange material (Registered Japanese Utility Model No.

3046284), a production of mineral water that contains gold jons and other minerals



By.sol ving the aforenentioned problens, the present invention contributes
. to the devel opnent of fiber products offering excellent health-pronoting
function and cl eanliness inproving function and also to the advancenent of
future technol ogi cal devel opnent and application regarding the utility of
ions and fine particles of noble metal materials. 5 The basic nodes of
appl yi ng yepds Rt el .proposed he currgerﬁ technol ogi es_ are
aqueous soﬁutﬁ%ﬁgg@ %.%'BWngehr%%ngﬁu mlnSF?EXV 1§ produged by sqtuag a pngrekr |
commer ci ahirieatinowatet drdessusépplit eRtrelei® boldNicddeerRd B¥osRY ShdtioR"

that nust bﬁ POJ ved. For tﬁxa le, it is gi fficult to d(i)@ol ve lgobﬁghﬁe&fal

i ons and SHSCHBIVSIS; 95 Qthersmethod lapanesq RatenhApplicajiond afbosenaVai 9-220580hefndrae

were tho i 0] [ r with 10. water, or use gold

el ectrol 3?1?%&@%%\1/\258? #M%lﬂgégg%hﬁsféﬁt#gﬁél oq%\eﬁj ﬁ’bc&?‘e‘gosa‘framg f)trf‘iﬁ’a gt O eSSty ed
produgt s Whetrimsclalahtiseptid witer is produpsdoBy lissoBiist 'obldPbOWHRE 1Y infdtfiNhn

heal th pro élrﬂg tf utn tion. To address this condition, the present i1nvention
appl i es %% OThBRUER l%_\faéqxi(gpgnqu Fatcat Appligagen fpidkepediNg O H1733). wat er . To

achi eve m cr oAdi &ipdind t f rial.15 the present
i nvention uti Ipfé_zes tlﬁée(p ??]d\//@hﬁegﬁ mﬁ&%é@oéﬁﬁ%e%ﬁ% '%?ﬁgh%g’ﬁ&@%?m@tf%fr
Pr o?uci nhighdfyaetion @bﬁtrmrbdlmt@fmﬁukygim-lﬁb rfernG@Ifdldﬂ@ist mﬁ?ﬁiliff%ﬂé}t;dééﬂ@ﬁh Sefla-ent
Appl i cat | . - 327653 endi ng.patent earlier file y the sane
appl i can fs%ﬁh#ﬁmg %%ce%o@rﬁn%i ‘%‘Wﬁf‘%ﬁﬂmﬁ‘g’é‘?& e Qrstheptherthandrintlighbofrtheir
agent0 coppentidngs ri irktidhAP HafdrAD AR atels WH fikh] “ﬁg{r%gdéﬂtegﬁ‘%bl e npetal

0

particles are dispersed, and utilizes a 20 specria (eAnness

m cr o- di YPEPYTBENtyARkle nytalrodedalaweay beratikzedah. thd devdiepmhent HIF ket wrdiueds t he
present | i S| 1 t.hrough,(4). bel.ow, and_incl udes all

ot her ap%??l?g %’%ﬁg&ﬁgg él('%]’?- hﬁ’%‘#l@ %’é%tfof? @r‘%‘%ﬁ’i]?%g?'nﬁlpp"}n&ﬁmp%@% Haveayenent
agent copraciical teghnologies aiegoey&tireporivdiagthel glesthd. ch super-fine noble netal
particles are_dispersed, 25 (2) A nethod for treating fiber, wherein fiber
is treated us}xﬂ’ﬁn hg eHgme publicitions of yaeraminerhpateritragpheations aiesshaticd, Giossat er
i n ViF Cchrefiting! tof 117 I I It are.dispersed. (3).A fiber

mat eri al _or gr%)dgtgl?zap ﬁgt&cgﬁlgi%gﬁshﬂﬁgéfgﬁ H‘e%rl?%lp O‘i;‘r’ﬁsa‘i‘rep]i‘i)"‘ft\?‘élt%sa &Whas
the par tingplymgeseleringilor \dyitg af ffiber amtérials asd PRSGRLARS of VRt hﬁﬁ% %}
using a &Lt@ﬁr treatment agent conprising mcro-dispersion water | I ch
super-fine n%lﬁ1 e netal particles are 30 dispersed. 4 (4) A fiber product
described in (3), wherein the fiber product is a product selected from
anong panty hoses, socks, gloves, undergarnent, shirt, bedding, healthy
athleti ft n towel, supporter and wistband. Conponents ( 1)

throggh (4) o . ent Lnventio re explained in detail by 5 referring

to ?ﬁe dr awi néss.gﬁ?%gée(ﬁ%(’g 5 (ie ﬁE’BH’éHFO‘?’e%elj éﬁ%‘fpé? ctsgs desireddpr prommtion of

agent cdeplth and gnplosementi FREs SRR Ok e étﬁer\mh&,h?o%w&féfafl' erll?sbﬁaﬁzﬁgﬁﬁt al
'S

parti cl Cef are dti spersed, and provides the bas or 1 nvention co ght s
(2) thr BHIH{ fos9tfer|potestipbytality ap @\funqtivne materisltbatt can paomeddralih end iaprb e
functiony héRa L@ it ' ot her unique functions of noble
ol s, SRR e; PRFEkT w0 BE pBRE SRl R it pwativ patire es)

of titamrerexpettationsvior che idevelopmestes dindfle | aHOEJoRBidA ggbhfng@ge%sgﬂgggg%ﬁg and

who§§ i nportange, i |I{§1§,‘| to, grow further, the inventors

filé ar%giogﬁ a ﬁbﬁ?‘il@ﬁ “BiPmStigfungtiongad steankipgserimproyingdfunetidnodyi ng a
sinple, effighemd prioNalalac! p i f titani um er
offering very hi %@gﬁlri tyt{}gﬁ1 cgﬁbgh?yggghﬁ{rﬁvgot%% %gllstt?g og%é%gnm@ﬂﬂyé‘? ze.

The utilize noble metal materials and allow use of the technology in the development of fiber

products offering excellent health-promoting function and cleanliness-improving function,

while solving at the same time the aforementioned problems associated with fiber products
30  and noble metal materials. |



15 present invention can be applied to netals other than titanium such as

. germanium zirconiumand tin, and the method under the present invention

has actually been put to comrercial applications for sinple and economi cal
production of fine powder of noble netals such as gold, silver or platinum
or dispersion of such fine noble nmetal powder. Before, it was inpossible to
di ssol ve fine mpbhigingeha! f(@@fn L€ ' e hni gues to di sperse
themin water %Bﬁl y achi evae a%@nlﬁtaeéég?lg@lé’l {hgflﬁggé‘ﬁg‘%‘}seﬁﬁ?‘? |°8§71m%]4£9§\é9/é$ t he
met hod urdgeelopmentmfdibenprodnete nffering proelientdratinpainhotiigehctighard 1At e

di spersiqon of .fipe nobl e tal powder offering very high purity and
conprt i npeiing, RchSE 2 Ao 3 o atyancament of dilurs eohuolgubledovelopmant and
arti cl eghpldadich i < 1 " e ir particle
e o o R ARl e Shs M nRIES ot B Rl Bl 16 cne
featufe of thdhgrkasienmoides, efiapplyirigsnotde unéthl mmtesiafrens broposed bl ethRiudlent

particle size of . .mcron tq, nano-order scale and therefore are
mich s m??%p@%ﬁ%g%fﬁ %%ue%sofo utign on watsy alsl??ré'é’.n qfdens sndsting parigles. Hewprass ent
i nvent i owomifrfeesislidation heft fhese ahsiRafisDis hindeRll BRAGEVEIES e More

desirabl e he(gll; h-pronpting efficacy and other benefits %@Erﬁ%%kﬂét%ﬁe‘tlal S. In
the cont &bvediFarksamples s diffigelhta dissolvernehle mbtal jensamhfinapatitles ¢f eagerf 0 an

30 aqueo i i i.chot ew v ..devel oped ."super-fine particles" as
ment i onegfI %E?vdgﬁ%%tﬂé%a g\ggélfs;dleaéf tbegm% vﬁﬂglﬂ?f’éeglﬂ(ﬁé’rmmﬁﬂ& &QH’{) i yder Srithe
met al@ gelattraoduss igukdr eleetyslyles dloweRs | Meses dorvintiofal L AEHEES oﬂlﬂh‘f uce
mat eri al éeav ilahQle to nmen since the ancient tines and used chieflTy in

or nament SESHTG Proguets esenomigally @adtthe cfinad produsty didmiepidvidd sufficiemothealgh-hunan
heal t h apgbrhdigFuhdidnC! €anl i ness have been recogni zed. In particular, the
heal th benefits of noble 5 metals are drawing the attention of late by

reflecting t hdodddwasithinondititay te prosehetemidnyapgptios hoble AMEAl AMEHSOH BleY
and com’r:rgr&i g\flmg%o ucts. are nogzpav il abl e such as an antibacterial material

made by 11X Ng g G SPHROR Rt d Piackicys migrgrdigpprsiomwetsr ofinelle mataltraaterialg
gol di3 onthe ¢ eink@aidnh uif YOk N ti : i curd efficacy of
nobl e net al gégomnlo to E)le.lknown'e,ﬁh’tv%‘(&a{irrgé1 'gggeengg%elgtg\??%’ﬁg %(Sir Qs%gp{ahgr ?or
t echnol obfadafingedaieopmalutivn dffupesFireuGoldoRartitles’s (Japareed PatefE hpbHcation

addi ti ony,a{ . it is. known that noble netals inp ion or fine particle

formyi ehg %r@%@g arq(eggllng pﬁ}ggf ?q’iﬁ?frfﬂﬁ‘il’}'ﬂ&sﬁﬁﬁépp tA0onpared with when -

these netal s Theptesed ifdvémgioh! tealdl fibd? fsfi babr&RR Jgati ons

are avail .abl e e%) that1 of fer aaheél t h-Sprglo?erﬁ?iE{lqgreéa}nggg{lg%ggF%k)fl%ﬁgérrll Wat er

di sper si YPLHAR HHPMH Whihesupst-Bine inohle mBtabpafticles pardispres, afbatifeehani Sns

as txm wh I ari ined by the present invention offer
SpebALmBRIBH Fo BB miTRS 8{%P&Jsi%nWa&%rqqﬁabgﬁqtgﬁggn

heal t h-pronoting function and sease- s well as the

details of biBhebasidi styuoturbadithel pieyers UaventiBh %bin@i‘iﬁngf(ll)eth?&lghyg!) belo%@and

St udi es ar dbeil conducted to gncov,er t hese nechani sns and bioactivity. 20
After st uﬁ@l fiy? %ﬁr PRIEYIARS Pased|oamythis hasic strpeiuts: heal t h- pronot i ng functi on
and di sease- cuniNgbef freAReY : S & el op the application
into a new, e ?ecti.ve g ec%ntofggag?&%ﬁ%ﬁ%@é%??ﬁg’egﬁ%8’6&’6&?i“é‘%‘ﬁp?‘}?&f- Pfie

uni que f‘%ﬂb&qmémp@‘tlchsbteeﬂlspgtmds could be effectively put to comercial use
by ilizing h f.or .praoduci aqueous sol ytion of super-fine gold
par 't%ls cles (Ja%gﬁerggﬁjﬁgsgntfeaﬂﬁg%ﬁ%ﬁ FF“Ng. erjig treoted msing aqfibes treptmepnp aganit 25
filed easdmpeisinpymichedispaeiohWater iAHidH . ' hi.qt hat
enbodyi ng these functi gns in f?rbler E)r o%gglt gﬂ%r&%ﬂ@gig&\gﬁg{tﬁfeeg a\%\%ﬁ: %r?eﬁ‘r |y
answer the cddsdniibersnatedelsorfpspduse shat optrinsstparrfimnubbié artil ipagktes or has

i nprove I lier. Thihs.thinking |led to the devel opnent of
the pr ers%ﬁ aﬁ%{/egﬁg fe(i}% {w%(t)t?r%%ﬁleo%[ l’t,(af)obiafm dr1tfi]\mf5‘\ggstE“'ﬁfm‘?“r‘i\P‘é‘ll?gi qr dreaiimangi ned
i n det aidgsnteoroprisifif) rifioro-gispersion watee i veHICHTBiSUryireORTY1S Thatdl particles are

m cr,@- di spersi,on water in which super-fine particles of go silver,
pl aglﬂnurﬂagqﬁrs&fiher nobl e netal are mcro-di spersed. This mcro




6 di spersion water is produced by the nethod devel oped by the inventors
. for producing a dispersion of super-fine noble nmetal particles, as

expl ai ned below. This nmethod basically burns a m xture gas of oxygen and
hydr ogen in high-pressure water and heats noble nmetal material using the
resul ting conbustion gas, thereby producing 5 a di spersion of super-fine

nobl e netal p ) . | y.el i.m nat.e neration of inppurities, a
m xture gas o );é%bgﬁp g;rgigcﬁ(gl)ég?ljélgetedﬁlni (gﬁgmeﬁeéﬁtﬂ?%ﬁﬁﬂt@?&%ﬁéﬁ ? Reodpgt select
conpr esséwm eniong pantse dvsasesotks, @ldviesy endensiemend, Shirf VR, Mealdly bLifetic

m xture gas. o] itﬁgl Srreﬁgt this nmethod, an apparatus for produci r?,g

di sper si SPUIGET, JOWRdy SUPPAECT A vaIstRandl particles is used, which
conprising a PogdhoHéms (EF 0 j.n ' d with a 10 .high- ssure
wat er _tank, an iﬁ%%ectis(gg)sh%g%(ﬁo& gify g%&gﬁ%‘pﬁ[@gpo@%ﬁxmaﬂe&r‘@ 6%@5 EE’é(n

i npl ehentefeingtetidrawinghl e metal material, an ignition plug, and a
conbustion chanber. The proce 3 a?d appar at us proposed by this production
method is ex pfrgieﬂé%f] lj:gp}p&ner!gi é plery g apfiber treatmeng agentj gompridingy roiver-t  of
par t1 ol eq honq | gl ShpiRAn s bl RloRl ricnEE opBRed nd TepHaRE e
drawi ng P3sifor inytention edrapensptsr(2) thsovigbr(4p doelifiers agiedi teqaen&it@Bemahadas the

Sfi ) 14 Cl d.in th ent | fion. Inth

e o ! e ioNE A bR bR R e yhillie Rca s e mb e Boer |1 | 1o

nobl ¥ netal pAfiei shiéging AeswaystoQRodic8 hi fOWRE Bfind ﬁﬂﬁf&@r&%‘ffﬁiﬁmt @9@ 3
0 partrcle, 5

is raw hi ﬂh- pressyre water, 20 4 is dispersed fine e neta
is a conBHEhi1ssopsideredjar dmporartobigh<unasion smetavinds whose gagortafice $s tikely to

conbust i r i r rinlet, 9 is a hydrogen feed |ine, 10
is an ox%gﬁ eeg’ ﬁeﬁig?érﬁrsi @ewgir,\x%g‘giaflgt%]?a 3 patent ERPW%QW?‘% i?‘éfnaﬁPQ@?d #9di s a
di schar gapppuatys, for eemtsodgig 4 tsitnple Aefficibht iafid VoMb protifl@iohO8f fine titaniym.

m cr o- di sper si wat er product. A water electrolysi's nmechanism Ich'is
16, may %‘gw%‘{tog@ﬁ'é‘& LY Aieh pptifvc and spmprising omiformafartiele shgpre andisikeh§Ttie ogen
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nozzl e (EQwevenethenhethbédinders thieSpregnt tidebnlyn tha6vil&Nhd iefibidtl U odyfle t €
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i nst ant 3H}crlle-gc}gr¥g%psl%i fgﬁ&g’éega‘isf{a‘?%?%ﬁéﬁﬁ}'@??{m@g ey aRd other: Bereditssefinablg i ne
parti cl esetals. heitleg ceiitei 8 thel Prekbuts irBh@In) il = diSsdi; L@n |5 fed
by hge pug& §13 t hr,o%t;cthe ilter housi ﬁgq?le}fflglg%éggalgg‘?%égrreegggggp#noduct.
VWhernVfi [ spivtign dm Whichhhemepily deeelopad: ‘snper-fing) particles’ dbemérmtathed ubpase,
the di spes@isegater is cleared of the remaining noble netal material and a
trace anount o?‘ fine noble netal particles that are |arger than super-fine
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particles are dispersed wwth a portion of 20 them di ssol ved, can be
obtained. Filtered noble netal materiaf and fine noble netal particles can
be backwashed and reused to increase cost effectiveness. As for the filter,
m cron-order hollowfiber nmenbrane is nore desirabl e than ion-exchange
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Thus produced nobl e netal dispersion water is utilized as a material for
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di sease-curing efficacy because of their ion-releasing action, very |large
active surface area, unique properties of each noble netal itself, and fine
interaction with water nolecules. Little theoretical explanations have been
of fered to date as to the bioactive functions of 5 super-fine noble netal
particles in the human body, such as their health-pronoting function and

di sease- curi n@retdel bt o t hat ..super-f.ine particles
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oxygen ggglaogﬁa%%?s ?}ﬁdsg?)"r?ll’ie81 fne’&c%g'ﬁﬁlét g&@y Yegefits i mremoting humap healthoand  The
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over-dis i nd. hi cost. As a.specific exanple, to produce one ton
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hours at aatibaztesiabfmatemalnchafle isy |fixi REod¥ B 1ALolitAN j ressure
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to flow B’%ﬁﬁnbng‘ @fe nozzle, thereby causing the heated mnicro-pieces of
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The pres urﬁ%of tt’tz hi ?aﬁ p}resa,u,re water in the pressure tank shou
around 2 SRS phReble mefals. (dpadditiopaslthough it is kngwirshat nudleametatemuisnton faiet ach

an el ect patiyei foriisAdad N _adj nd. use t he hydrogen and
oxygen oEt al ned by t%@s&%eé:mhéﬁné%sl%%aghd%ﬁgﬁgr@nﬂwﬁ%’m@{%ﬁtédﬂﬁpé Sfat er
el ect r ol Jstals ereaispdidireefs esinafodl foamens hemmkdﬂleaﬁgﬂbaﬁbnfs Qire hffRbleZRet that

e

conbust i ; Vater electrolysis also provides an easy way to supply
hydr ogengg%r% géayl/%lépr{ pm?ﬁgg BARROUF SPLIHPR Ofwates Sispgision entainipguwbleamatal iomis

appakiat uer fivespagiclek.f or such purpose, conprising a container ( 17) that
stores el ectrogtic water ( 18) and an electrolytic electrode ( 19). The
el ectrode is meschatisms 23 toowby thepwble (RG] maetidlsosbtaink@ |ty HaWpNadRr 30

is el ectj : en. ga t the anode_and hydrogen gas at the
cat hodo. TopHtRC i HEREbRh o R Ko 380 Bl sehne yA0B S TRy conrlhs Bortags! on

9  The efpgpbactiaity embodied ibg stitlbefatdriaRahrdaid y@lgcﬁgt{}'i %ﬂ%ﬁ%@b&%é@%ﬁ%ﬁ?t (1

) of the‘{lﬁres%ﬂt invgnt,i on, which ains at énbo e uni Bns of
nobl e met"&PECT BFRE SHsAAUEBS ppdlipasiivityr i al s and products. They include base

fibeo materi ahferSstalyi rf, SdheLs.and, long fibers, fiber materials such
as woven_ fabri c% an lr?{;g‘)nv-'§ v%né aaé‘?’é@? %{Wﬁ' g’elsF %P%PW{%WE@EW%@(‘

vari ous discgstrewringneffiseqidofgsble Fdisls amdtdevtiap SheraypIRALOR MDA ndi PatRsuch as
cotton ac@ﬂ?ﬁ)Lol K, 28 i nthetic fibers such as rayon and acetat’e, and

synt heti ¢ T pers S JeYPRYs soanqeaWplizedsthatdhe unigye funetides of tble metats conld/bé ¢
fibers. dReptiesephedol comnhdrb@al uder ] ing article used i

daily use sgﬁlﬁgs panty 10 hl(l)se@sﬂg%%sﬁgyégﬁgophﬁgggagﬁﬁﬁﬂl@,Sog‘ﬁf”i‘PE,
beddi ngsSUBYcHIgold Hastiges (lapaese Patent Agalitdtionalb) e1-327653),"® pefiding Paldnf" S
SUPRYT t §Yi8d ARMielbly St ARYSt02" gdtdﬁ%lc\)%!al?y, 4pd irrxl\;;lergl(i'i(g(r(sa rtﬁ(tllllg%];: SfflatI gmbodying these

functions in fiber products such as clothes would fully answer the consumer’s needs for

health promotion and cleanliness improvement as mentioned earlier. This thinking led to the
development of the present invention.

Component (1) of the present invention is explained in details below.

30 The present invention mainly comprising micro-dispersion water in which super-fine

particles of gold, silver, platinum or other noble metal are micro-dispersed. This micro-



particular, the present invention is effective in the treatnment of fibers
for use in panty hoses, socks and undergarnents, since they contact the
skin directly and constantly. The fiber treatnent agent provided by
conponent ( 1 ) of the present invention uses 15 di spersion water of
super-fine noble netal particles as obtained by the aforenentioned

product i gispBRIAOKated ' duct be. used directly as, or diluted
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bi oact i véispensioniofwspezsfivichiobicnbiul sarielEs, bk BEpImAbA BelgRt @l particles in the
human body, sygh astpa‘ggl t. h- pronoting functi'on and di sease-curing efficacy,
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gar nment 1 nuffl er, togi,, supporter or wistband.
super - f i §dS AL Br¥Eendeed lig, Liljis pa ggitator, i18ds apiigritian plugh1 Risedisbhargdguip esent

i nventi on i3as fREN fai rged el ectron, m croscope phot ographs.
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as proposed, by the prgsent iZEVIgﬁtp}ﬁgv%F%LB)‘ﬁini gi@lonﬂy’ezlﬁe?ﬁqﬁ%f‘? edmetdli ng

i 11 ust r Zpferigh prhéle 23 e pmimplement for feddingmpbls meer maeraMat er of super-fine

nobl e net al : | [ sed. the present invention Description of
the Symbol s RAfld ﬁxloﬁﬁct?o% 1%6&188, purltll)e% raw wgter such as distilled water is inuoguced

from the water inlet (8) into the pressure tank (2) and compressed to high pressures to

produce high-pressure water (3), while noble metal material (21) is fed from the implement

30

for feeding previous metal (22), such as a cylinder. Hydrogen and oxygen are then fed under



1: Apparatus for producing dispersion water 2: Pressure tank of super-fine
~noble netal particles 5 10 15 3: Pressurized water 5: Injection nozzle 7:
Conmbusti on chanber 9: Hydrogen feed line 11: Agitator 13: Punp 15: Product
delivery line 17: Electrolytic container 19: Electrode 21: Noble netal

- material 4: Fine noble netal particles 6: Mxture gas 8: Inlet for
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steel, i ' I wat e or,. prooduci n ressurized water (3) is fed
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i s provi BEHOH ARE PRYEennEEre Bas0and chigh)pressuret fie regded genadhiecoXmBRN

m xture gaspidibnfed froma hydrogen feed line (9) and an oxygen feed line
(10), and the mxture gas is ignited by an ignition plug (12) and burned 5

conpl et el y t oThe hphysieochestiedlercafort ot} @loBleS @D Hﬁferﬁprﬂ?féﬁweg’nin ly in
ultra-high terrBerature. This conbustion gas instantly nmelts the notb)(e
metal , andREH B gaLinigh-grespyue Siates angbegomen superdineqapinlesis heing shidiednet al

de . ! . jsinton . > 8 ed
by a’%ﬁ@?f TR bbiinel loRRBsH oD Sl B R hy e abERTE ok elotng ey -
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20 them dissolved, can be obtained. Filtered noble metal material and fine noble metal particles
can be backwashed and reused to increase cost effectiveness. As for the filter, micron-order
hollow-fiber membrane is more desirable than ion-exchange membrane or reverse-osmosis

membrane, in order to filter only super-fine particles through.

The noble metal material to be fed should ideally be a bar, but it can also have the

25  shape of sheet, metal foil or particle.

Thus produced noble metal dispersion water is utilized as a material for the fiber
treatment agent described in component (1) of the present invention. The generated super-
fine noble metal particles have a very strong hydrophobic property and therefore are
dispersed in water in a stable manner. They will remain dispersed stably for a long period of

30 time without coagulating, settling or otherwise separating from water.



20 Ten adult males and femal es were instructed to wear an under gar nent

. treated with dispersion water in which super-fine gold particles are

di spersed, and its efficacies and effects on pronoting health and curing
di sease were verified. The results are summarized in "Table 1." The
efficacies and effects were verified in the sane manner after washing the

garnment five tTHe®S sufed-fi "ﬁ@ﬁ' reat men . after washing five
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"z" " #n##AEDCRiber materials may be natural fibers such as cotton and silk, semi-synthetic fibers

such as rayon and acetate, and synthetic fibers such as polyester fibers, polyamide fibers and
acrylic fibers.
Representative fiber products include clothing article used in daily use such as panty
10 hoses, socks, gloves, undergarments, shirts, beddings such as sheets and pajamas, healthy
athletic garments, mufflers, supporters and wristbands, and towels and handkerchiefs. In
particular, the present invention is effective in the treatment of fibers for use in panty hoses,
socks and undergarments, since they contact the skin directly and constantly.
The fiber treatment agent provided by component (1) of the present invention uses
15  dispersion water of super-fine noble metal particles as obtained by the aforementioned
production method. The obtained product may be used directly as, or diluted or condensed
as appropriate into, a treatment agent.
It is assumed that the bioactive functions exhibited by super-fine noble metal
particles in the human body, such as health-promoting function and disease- -curing efficacy,
20  are embodied as the super-fine particles contact the skin directly and activate the human
cells, or stimulate the biological acupuncture points in key areas of the human body to
promote the metabolism of muscles and cleansing of blood. In reality, super-fine noble
metal particles have been shown to be effective in promoting perspiration, relieving fatigue,
increasing energy level, enhancing stamina, increasing appetite, lowering blood pressure,
25  andso on.
Component (2) of the present invention provides a method for treating fiber, wherein
fiber is treated using a fiber treatment agent comprising micro-dispersion water in which
super-fine noble metal particles are dispersed. As for the means of treatment, impregnation,

attachment, mixing, etc., may be adopted as deemed appropriate,
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Component (3) of the present invention provides a fiber material or product that
contains super-fine noble metal particles or has the particles externally attached on it,
wherein such fiber material/product is obtained through treatment using a fiber treatment
agent comprising micro-dispersion water in which super-fine noble metal particles are

15 dispersed, while component (4) of the present invention relates to a fiber product obtained
through treatment using a fiber treatment agent comprising micro-dispersion water in which
super-fine noble metal particles are dispersed, typically embodied as panty hoses, socks,
gloves, undergarment, shirt, bedding, healthy athletic garment, muffler, towel, supporter or
wristband.

20 Attachment of super-fine noble metal particles on fiber products obtained by the
present invention has been confirmed on enlarged electron microscope photographs. The
particles are attached/fixed firmly and they are rarely removed by normal washing. This is

probably because the micro-protrusion structure near fiber surface is wrapping and thus
protecting the fine particles.

25
Brief Description of the Drawings
“Fig. 1”
A flow chart outlining the process for producing dispersion water of super-fine noble
metal particles as proposed by the present invention
30 “Fig.2”
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: Inlet for pressurized water
EH10MT& 4: )I-f}}d?gg%%%‘ggdbl?ri)ec 10: Oxygen feed line
11: Agitator 12: Ignition plug
13: Pump 14: Filter

16: Electrolysis mechanism
17: Electrolytic container 18: Electrolytic water
19: Electrode

21: Noble metal material

15: Product delivery line

20: Power supply

22: Implement for feeding noble metal

material
5
Best Mode for Carrying Out the Invention
Examples of the present invention are explained according to the drawings. Note,
however, that the present invention is not limited to these examples,
“Example 1”
10 Production of fiber treatment agent:

“Fig. 2” shows a representative example of apparatus for producing treatment agent
as proposed by the present invention. This apparatus (1) comprises a high-pressure tank 2),
an injection nozzle for hydrogen and OXxygen mixture gas (5), and a combustion chamber for
mixture gas (7), and implements the method for producing dispersion water in which super-

15 fine noble metal particles are dissolved.
The specific action is as follows. The production container is a pressure-resistant
tank (2) made of metal, or preferably steel, into which raw water for producing pressurized

water (3) is fed through an inlet (8). At the same time, a bar of noble metal material (21) is
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Y$10%a8: er is| teghby a pump (13) through a filter housmg (14) and delivered as product.
Conditions

10 Pressurized water: 1 ton of water  Pressure: 2 kg/m*
Mixture gas: 5 L/sec, 3.5 atmospheres
Injection time: 2 hours
Noble metal fed: 50 g
Produced dispersion water: Approx. 1 ton
15 The produced dispersion water was diluted to approximately twice the original

volume using distilled water to obtain a fiber treatment agent as described in component (1)

of the present invention.
“Example 2”
Treatment using fiber treatment agent:

20 Ten adult males and females were instructed to wear an undergarment treated with
dispersion water in which super-fine gold particles are dispersed, and its efficacies and
effects on promoting health and curing disease were verified. The results are summarized in
“Table 1.” The efficacies and effects were verified in the same manner after washing the
garment five times. (a: Immediately after treatment, b: after washing five times)

25 * The figures in the table indicate the numbers of persons among the 10 subjects

who felt that the undergarment was effective.

Comparison example: The subjects wore an undergarment treated with mineral
water containing magnetic components.

30 “Table 1”
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15

Promotion of perspiration 8 6 2 0
Enhancement of stamina 7 5 0 0
Increase in appetite 3 3 0 0
Relief of fatigue 8 8 1 0
Lowering of high blood pressure 3 3 0 0
Increase in energy level 4 4 2 1
Curing of skin disease 2 1 0 0

According to the above results, the undergarment treated with the fiber treatment
agent proposed by the present invention showed remarkable efficacies and effects in
promoting health and curing disease, while the undergarment treated with commercially
available mineral water containing magnetic components, which are considered health
materials, showed little effects. Additionally, while the function of the undergarment
obtained through the present invention remained relatively intact after repeated washings,

the comparison product resulted in a further drop in its function.

Industrial Field of Application

As explained in details and described by examples above, the present invention
provides a fiber treatment agent utilizing a newly developed method for producing
dispersion water of super-fine noble metal particles, and the fiber products treated with the
agent deliver remarkable effects on promoting health and curing disease as a result of the
bioactive action of super-fine noble metal particles. This fiber treatment agent is also

resistant to repeated washings and is therefore suitable for practical use.
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2 A method for treating fiber, wherein fiber is treated using a fiber treatment
agent comprising micro-dispersion water in which super-fine noble meta] particles are
dispersed.
3. A fiber material or product that contains super-fine noble metal particles or
10 has the particles externally attached on it, as obtained through treatment using a fiber
treatment agent comprising micro-dispersion water in which super-fine noble metal particles
are dispersed.
4, The fiber product as described in Claim 3, wherein the fiber product is a

product selected from among panty hoses, socks, gloves, undergarment, shirt, bedding,
15 healthy athletic garment, muffler, towel, supporter and wristband.
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