07/ 03/ 2006 Specificati on TREATMENT OF FI BER W TH WATER CONTAI NI §§%§52006
POANDER OF NOBLE 5 METAL DI SPERSED THEREIN Field of the Inventi 1
invention relates to fiber treatnment using noble netal mcro-dispersion
water. Specifically, the invention relates to a fiber treatnent agent
conprising noble netal mcro- 10 dispersion water, a nmethod for treating
fiber using such treatnent agent, and a high-function fiber material or
product obtained through treatnent using such.treatnent agent. Description
of the Related Art Reflecting the growing trend toward heal thier and
cl eaner lifestyle choices, products 15 that offer benefits in pronoting
“health or inproving cleanliness are drawing the attention. In particular,
demands and requests for these proguct are increasing in the, areas of
food, clothes, daily necessities, “Bf2ICHBng ot hers, clothes (fiber
products) are always worn on our - body, and accordlngly there are strong
consuner denmands for clothes that can effectively pronote heath, ﬁrevent
d|seasesTREAﬂhﬁﬂﬁPéﬂtFHﬂﬁkWMH§§VVAHERg@Oh@VﬂEMN§iEﬁﬁkBEBMDEBé@FQWQ EEot hes
have been d o many products have- been devel oped to date.
For ﬁﬁﬁ?xkjﬁﬂﬁﬁggéh et di sease-curing effects are commercially
avallable which utilize fiber material or carbon fiber that generates far
infrared rays or magnetism At the sane tine, tormarine-based fiber

pr oduct Ficldaftiedgventiohat i gue-relief effect and clean, antibacterial fiber
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generating |H¢%§5@' 1ﬂg¥3r &m?% 5§Ekéﬁ%sppupro hﬁh@ééget to
of fer sajesifieally? ihe ﬂn%ﬁﬁio‘ﬁ @fates healfiter pestiRhi Ax@nf tataprisifg aoble metal micro-
cleanlinéss-inproving efficacy or even the basic clothing function, and the

ﬁf 0 g@rrerﬂliSPQﬁm weaters a methadefon freating fiben using suobyireatmens agent, &d a ngh-dwnctighher
f the 30
' nggt vaﬁ%ﬁﬁ?lan%&Orrpr&fu??gt\)/%flﬁgg&!l&oﬁ%eﬁﬁsg| ncg ‘Eﬁ:{]ﬁ%ﬁ% ent” ti mag andeused,

primarily in ornaments and treasures. In recent years, gold has been found
to pronDte human health and 1 07/03/2006 inprove cleanliness and is used in
such ape‘ 0B 08 e E3IE@ M| d heal th bracel et or Japanese sake contalnlng

gol'd ol I Ohefyafify it b6S/ing RERPYNATG REARRE 84 L1tk fesHABRRSiEL products
15  that offer benefits in promoting health or improving cleanliness are drawing the attention. In
particular, demands and requests for these products are increasing in the areas of food,

clothes, daily necessities, etc. Among others, clothes (fiber products) are always worn on

our- body, and accordingly there are strong consumer demands for clothes that can
effectively promote heath, prevent diseases or improve cleanliness.
20 Against this backdrop, healthy clothes have been actively studied and many prodﬁcts
| have been developed to date. For example, clothes offering disease-curing effects are
commercially available, which utilize fiber material or carbon fiber that generates far
infrared rays or magnetism. At the same time, tormarine-based fiber products claiming a
fatigue-relief effect and clean, antibacterial fiber products ut111zmg inorganic compounds,
25  chitosan, etc., are also generating interest. ,
However, many of these commercial products are yet to offer satisfactory levels of
| health-promoting function or cleanliness-improving efficacy or even the basic clothing
ﬁmction, 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



products as an anti bacterial agent that inproves cleanliness. Howeyer,, the
heal th benefits of these health products have not been fully SOP@égéﬁ?%Hﬁé
despite their very pricey nature due to use of pure gold, etc. In recent
years, the health functions of noble netals have been again draw ng the
attention of the increasingly health-conscious public. In particular, gold
ion and fine gold .particles are now known to offer nore remarkabl e

heal t h- pronmoti ng function than gold netal itself or gold foil. 10 Anong
all noble netals, gold in the formof gold ion or fine gold particle is
generating interest as a material potentially offering health-pronoting
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the only methods available before were those that simply mix gold foil or powder with

water or use gold electrolyte. However, these conventional methods couldn’t produce

desired products economically and the final products didn’t provide sufficient health-

20 - promoting function because gold remained in foil or powder form. Additionally, safety of

gold foil or chemical electrolyte of gold in the human body is not yet confirmed. These
industrial and technical problems still remain unresolved. o

Research and development efforts are underway in this technical field in order to

solve these problems and embody the potential health-promoting function and disease-

25  curing effect of gold ion and fine gbld particle. Hovs}ever, to date only a few technologies

have been reported in this field, where many developments should be expected in the future.

Only a small number of representative technologies have been published as

unexamined 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 ions and other minerals



carrier in water and causing it to release gold ions, etc., thraqu

addition of acid, electrolysis, or other nmethod (Japanese Pat er9t7g}]03/2006
Application Laid-open No. 9-220580), and a production of sterilizing
antiseptic water that offers excellent sterilizing effect at |ow cost,
wherein such antiseptic water is produced by dissolving gold or other heavy
nmetal in oxidation potential water (Japanese Patent Application Laid-, open
No. 9-10772). As expl ai ned above, there are strong consuner denmands-for the
devel opment of high-function fiber products, mainly in the form of

cl ot hes, which offer excellent health- pronoting function and ]
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Disclosure of the Invention
20 As explained above, development of better fiber products is desired for promotion of
| health and improvement of cleanliness. On the other hand, noble metal materials have been
- found to offer potential utility as a functional material that can promote health and improve
cleanliness. However, utilization of noble metal materials is difficult in actuality and there
are expectations for the development of simple and economical technologies that can
25  demonstrate high health-promoting function and cleanliness-improving function.
In view of the above situation, the present invention aims to embody technology to
 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.



I mproving function and also to the advancenent of future technol Q/g/ cal
devel opment and application regarding the utility of ions and P7THH3/2006
particles of noble metal materials. 5 The basic nodes of applying noble
metal materials as proposed by the current technol ogies are aqueous
solution or water dispersion of ions and fine particles. However,
comerci alization of these applications is hindered by several problens
" that nmust be solved. For exanple, it is difficult to dissolve noble netal
ions and fine particles in water, and the only nethods avail abl e before
were those that sinply mx gold foil or powder wwth 10 water or use gold .
el ectrol yte. Bgwelving thehefsrementiotrdt problas)vthie present mvkntivnt cenirblutee to thesi r ed
product s, econom ca and the fi.nal odycts, didn't provide' .sufficient
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conprising mcro-di spersion water in which super-fine noble metal
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the particleg externally attached on it, as obtained through treatnent
using a fi bersrotaﬁé@ﬁ congdilion; the presenkinyention applies @&hrw@h%ﬁs F‘E@mi ch
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No. 11-327653), a pending patent earlier filed by the same applicants.

The present invention treats fiber using a fiber treatment agent comprising micro-
dispersion water in which super-fine noble metal particles are dispersed, and utilizes a
20  special method to obtain micro-dispersion water of noble metal material.
The basic structure of the present invention comprising (1) through (4) leOW, and
includes all other applications based on this basic structure:
(1) A fiber treatment agent comprising micro-dispersion water in which super-fine
noble metal particles are dispersed. |
25 (2) 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 disperséd.
(3) A fiber material or product that contains super-fine noble metal particles or 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

30 dispersed.



garment, muffler, towel, supporter and wi stband. Conponents (1) Bpro?gh
(4) of the present invention are explained in detail by 5 refepﬂiﬁb3 00/
drawi ngs. Invention conponent (1) refers to a fiber treatnent agent
conprising mcro- dispersion water in which superfine noble netal particles
are di spersed, and provides the basis for invention conponents (2) through
(4). It -offers a new treatnent ‘agent that adds the health function,

anti bacterial function and other unique functions of noble netals. 10 After
studyi ng new ways to produce fine powder (fine particles) of titanium
metal, which is considered an inportant high-function netal and whose
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particles) should be called "super- ecause their particle
sizk) i s far Afed stedyingheew naystd ppaincé Ghe powder(fins ipadicldshef AGanpmwehetal, One
feature_pof, t.he present iLnventiqn.is to utilize super-fine nohle, netals
particl® IChtlﬁﬁ?lPsﬁ%&%Pg’ Urprtayd %ﬁgtb'ﬁ'&ﬁu?lbfnr‘?%&p@r%se éE‘QP’é’a%‘Pﬁds &lfglg’etpor e are
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hand, apong other noble netals gold and silver have been consi der ed
zirconium and tin, and the method under the present invention has actually been put to-

commercial applications for simple and economical production of fine powder of noble
metals such as gold, silver or platinum or dispersion of such fine noble metal powder.

Before, it was impossible to dissolve fine noble metal particles in water, and

20  techniques to disPerse: them in water onIy achieved a limited level of dispersibility.

| However, the method under the present invention provides an efficient way to produce

dispersion of fine noble metal powder offering very high purity and comprising uniform

~ particle shape and size. Such fine powder (fine particles) should be called “super-fine
particles” because their particle size is far smaller than normal particles comprising fine

25  powder. One feature of the present invention is fo utilize super-fine noble metals particles

that have a size of micron to nano-order scale and therefore are much smailer than fine

noble metal particles. For this reason, the present invention offers far better dispersibility of

particles as well as far more desirable health-promoting efficacy and other benefits of noble

metals. In the context of the present invention, “micro-dispersion water” refers to an

30 .aqueous solution in which the newly developed “super-fine particles” as mentioned above

 are dispersed.



two of the nost valuable materials available to nen since the ancient tines
and used chiefly in ornaments and treasures. In recent years, thel®3/2006
benefits in pronoting human health and i nproving cl eanliness have been
recogni zed. In particular, the health benefits of noble 5 netals are
drawing the attention of |late by reflecting the demands of today's

I ncreasingly health-conscious society, and comercial products are now
avai l abl e such as an antibacterial nmaterial nade by fixing gold ions to
zeolite or healthy mneral water containing gold ions. As the health
pronoting function and di sease-curing efficacy of noble netals cone 10 to
be known, thePs the etheshands ampngsthbonotieintetady géld andsilogilmat bewvelnsiderdt t 0
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_invention offer health-promoting function and disease-curing efficacy, as well as the details

of bioactivity embodied by such materials, are not yet clear. Studies are being conducted to
uncover these mechanisms and bioactivity.

20 After studying ways to commercially apply these health-promoting function and
disease-curing efficacy of noble metals and develop the application into a new, effective
. technology, the inventors conceptualized that the unique functions of noble metals could be
effectively put to commercial use by utilizing the method for producing aqueous solution of
super-fine gold particles (Japanese Patent Application No. 11-327653), a pending patent
25  filed earlier by tlie. inventors. Additionally, the inventors thought that embodying 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 ggld, .silver, p}aﬁnu:r} or O_t_hf’r, noble metal are micro-dispersed. This micro-



di spersion water is produced by the nethod devel oped by the inventors for
produci ng a dispersion of super-fine noble netal particles, as(E&g@aV@Qp6
bel ow. This nmethod basically buns a m xture gas of oxygen and. hydrogen in
hi gh-pressure water and heats noble nmetal material using the resulting
conbustion gas, thereby producing 5 a dispersion of super-fine 'noble
netal particles. To conpletely elimnate generation of inpurities, a

m xture gas of oxygen and hydrogen is burned in water and the water is
conpressed to high pressures to achi eve underwater conbustion of the

m xture gas. To inplenent this nmethod, an apparatus for producing
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the production process of dispersion water of ~super-fine 15 noble netal
part i%| es dispesiannof epepifing aroble metah tpagisleswdiol eomplotely elimipate gensetionaed ¢

drawing ,illustrati.ng the apparatus for., producin LS i

super - i TRPURGEH & MEEEEC B4 Pf@f’égfn e qrﬁgecnhgclb ecs&ejn %%e?/eaglp itg%ﬁt%ro{she
figure, donlpreed® Wi pRESUARPR! Ahitve ideiatdesombustion bf theoinixtueegasf Moe

noble netal particles, 2 is a high-pressure water tank &pressg{rle tg k), 3 -
i s raw Himphenpeng 4kig raethed, ean, appatus fos pipdisings digparsiae wake o FHPELINGAPPICCl e, 5

conbust IBHALFRHEE & 4 S LeRagFuRe prbutgRpial! RHRS coliliiqyima
O e e o e e A out et [re for o i 18 @
m cr o- d%@p inb for fendine rblemetel naferial, a7 ienaionEIng) iaé’olf’f’gl?}?%ﬂ%ir‘é‘ﬁ‘i“b%i chis
16, may be a gl%ié | APt rogen
m xture gas, %&tr}g%ﬁg%?&i antugﬁeoé{org%ﬂ 9{ ?gyﬁgdr@g?ﬁgﬁ&fgﬁygﬁg@ggyglm% [ g
wat er, 1¥ig 4 and €Figc2.Fode, and 20 is a power supply. Additionally, 21

nobl o ot al b ok Fap ol of fleuribecion HesRo Al GSPFPCHRPE) SRR ach as
di stk | oS Midves b gig,gg kéHethatib rd@gsur e
tan%s(z?‘ggﬁgﬁ%@ a?té%lggegﬁtggﬁﬁiﬁg%&gp@essuﬁ%dg@?gﬁl%%ég%oduczhhi gh- res_surge

wat er ( Hlustrating therapphratusdomprodeding dispersipn Wat¢rsoftsupertfinennablemieteh patieles f or

Iﬁggl Pgb‘g)rﬁv‘l euﬁx-e%%%lvcﬁt%o@.’ such as a cylinder. Hydrogen and oxygen are

In the figure, 1 is a production apparatus for dispersion water of super-fine noble

metal particles, 2 is a high-pressure water tank (pressure tank), 3 is raw high-pressure water,

20 4 is dispersed fine noble | metal particle, 5 is a combustion-gas injection nozzle, 6 is

o combustion gas, 7 is a combustion chamber, 8 is a raw water inlet, 9-is 2 hydrogen feed line,

10 is an oxygen feed line, 11 is an agitator, 12 is an ignition plug, 13 is a discharge pump,

14 is a filter, and 15 is an outlet liné for micro-dispersion water product. A water

electrolysis mechanism, which is 16, may be attachedras an adjunct for production of

25  oxygen and hydrogen mixture gas, wherein 17 is an electrolytic container, 18 is electrolytic

water, 19 is an electrode, and 20 is a power supply. Additionally, 21 represents noble metal
material, while 22 is an implement for feeding noble metal material.

In this production method, pu:riﬁed raw water such as distifled water is introduced

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

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

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



07/ 03/ 2006 high pressure, and after further pressurization via
(P) the two gases are injected as a m xture conbustion gas (6)@?@@3?#@56
nozzle (5). The injected gas is ignited by the ignition plug (12) in the
conmbustion chanber (7) and burned conpletely to achieve a state of

conpl ete steam gas conbustion at ultra-high tenperature. Noble netal
instantly nelts in 5 this conbustion gas and di sperses in water. The

di spersion water is agitated and m xed by the agitator (11) driven by an
electric motor (M. At this tine, super-fine particles of noble netal (4),
whi ch have a very small particle size of mcron to nano-order scale, are
gener at egion PRASSe SaHAOH et FittheP pieldubizAiforSER Bgdh pemb \(Byithe twb lgeses tateimjected
di spersed,” i'n water, and a snall portion of themis actually di soh}ved in
wat er . 14 &maistunscombusion gas i(Ghirpmothe dwszle {8). st injactedgas ¢ 1 ffdzl?ya % mode

for burning. hydr n gnd o en mi x ; | s Bl ded

to achi ceation e O B iHoh it PR oot coblodly R i F s

mat er i al of GHnfiicth ¥REmI g38 bambhstioh At ulk@HEs tenfergas. Nobib ngitel pnstamtlyr eelisainer and

beconmes super-fine particles is being studied. 15 Thys qbtaji ned . d

mi cr & di thisesombystiomgasr andsdisnsesenin WaT.pthapdispession waist dhegistedrqnd mxed by, i ng

(14) and,del. r ' ele u Al iofngblel | ter

(14) 1 oring Setal (i ARy 3L bpont Glbcor AV AR ik Rl bl i PRIRI o

r emai ni ngetabigd)e wikitialhaveteveg! smaltl particle aize afrmiconoto finoeordab isealeearg]

particles that are larger than_ super-f{i nﬁ’ articles..This way ref,ned

di sper sigsaeriede Thesesupgiriae Raiclessgp dissores thapdispepsed; WRAEL ANGR 1 5

portion : | HRNV0E; i ned. Filtered nobl e netal

mat er i alsmggé)%ﬁ&r%lg&ntg%ﬁ?%e al par tVP(nggat@fdan be backwashed and reused to

i ncrigase costUmfefvesits vemimstion Asovides thhemést| afficientninck stablormdede fardhursings i ber

menbrane i.s nore desirable than ion-exchange nenbrane reverse- Sis

menbr andydfogen - g, ORBEen MIRRIS, ghS, %‘ﬁé?‘gﬁ iI%ESSBEFr tf (,I}egge%{ A} G VET eﬁ%obl e

met al ”%BEP' ont 0 be fed should ideally be a bar, but it can also have the
0

25 shape sheet, metal foil or particle. Thus produced noble netal,
di spersi on wdter physicochdmizald reasomn wint moblel nietal miaterinl (shigsolves dastaptht iBgent

d I bed | t. (1) of t t i ' . e -
fime. noSPEbRLaEasd Retpbs i pats B8 BoPhes TSt Anis o s SERE LR, 2"
theqgf ore ar qhugdiobRaiedadicrédipérsioni water &t feldl iy @RNpanp (T3)ethronighl the efittern

di sper sed s_t_abl for a long period of '30 time w thout ,coal%ul ?EI nf%,
sett!i nhowingflpand deliverad-essrodvat. Wi fitared threegh an appropriate fiier (14) 10t a

desired purpose, the dispersion water is cleared of the remaining noble metal material and a

trace amount of fine noble metal particles that are larger than super-fine particles. This way,
refined dispersion water, in which only super-fine particles are dispersed with a portion of
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-0smosis |
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 patticles 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.



07/ 03/ 2006 These super-fine particles are expected. to provide

heal t h-pronmoting function or disease-curing efficacy because o0 AHE3 {2006
i on-rel easing action, very large active surface area, unique properties of
each noble netal itself, and fine interaction with water nolecules. Little
t heoretical explanations have been offered 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 disease-curing efficacy. However, it
s assuned that super-fine particles contact the skin directly and
activate the human cells, or stinulate the biological acupuncture points in
key areas of thdig ﬁﬂ%@gﬁﬁd@@ b QEBcBd RE pRRIRDRLAIBProfotihe FhitSion e

cl eansing of blood.” The vol unes of hydrogen and oxygen gases nust be

cont r ol | digeaae-cuning effiyadydeqausa off theirlionatleasing acdioneery Tirge activetsugface are and

amount of .fuel gas. to.be .burned t S0 controlle beca hort er
oot i onHATEPIRPRRiSh Gf Hito HoE THED LT R e e p Wi e PRfedrfact s,
whi | e ang s BRleri8dl YexpRASRIns '1RFE Hel offertd 10/ date b0/ ke bidagtiter fuflotiideroFi on
and higher cost. As a specific exanple, to produce one ton of dispersion

wat e t rupei-fine mableymstal pasticlgs imthe harian bedy.stich ag their berlth-prosatisgfanciiena rat e

of around . fjve liters.per mnute. .An o ' < ressur Y/ ge the
appar at (0 kel ke Hiypo i(R o EA et Fuing ey BB R
upwar d fdireily ard fiFdleahe hindt byllsc arl stimglateBie bBRAGgch Atgumchire peiatsih kepbl e
metal material to be wapped up in air_bubbles and diffuse quf of water,

whi ch wiargasgf theduman pedy toromgtethe metabalism of myssles andclommping ofklogf.
ticles. Aqdes) ' i .
Phe pr essur o 10 Yol SEAYERRAIG Soflefpatth fuisf babAHRIR dochiofi BAGY

around 2f awoDtopties. €Fhe feactidil Smepgrl ainvent of filed gaprie bedbamedgemt saldcobat t ach
an el ectrol yf?iés mechani sm (16) as an adj.unct agd use the hydrog}& .and
oxygen GBRiETEd bespupthRsShoBEh AfACHAR e ~HYehotapia uwaﬁ@?ﬁ@apm% 8% wat er
el ectro ' mgx OGO S Q- L .

conbust :‘%ﬁk?zﬁ%)%’pwv\%i?ee%?gﬁggt ro ;i}gl:égr Iéellag% pr omrég&dgﬁ %gg?/ll %@ér?gésaﬂ%pl y
hydr ogehighedcosbxygen. The el ectrol ysis nmechani sm (16) may use a nor nal

appar at us desi gned.for such urpose, comprising a confainer (17), that
Fbres of ect ASprRliGEREII, 1o Prodhe Gie GR GE tisnrgion el th i e Botd

el egyr OB inlj Sct&PRP 8foufdl tW& hurB Q¥ Faté UPRoVnd 93 litefChé iRl K@l dxcésBive wag er 30
Is electrolyzed to generate oxygen gas at the anode and hydrogen gas at the

cat hodepregivire may dargagertbe appapphs, achileanrinsubiicient pyessers willrallowube ges todlavust i on.

upward from the nozzle, thereby causing the heated micro-pieces of noble metal material to

be wrapped up in air bubbles and diffuse out of water, which will hinder effective

- generation of super-fine noble metal particles. A desirable atmospheric pressure is around

20 3.5 atmospheres. The pressure of the high-pressure water in the pressure tank should be
| around 2 atmospheres.

In this apparatus, it is more advantageous to attach an electrolysis mechanism (16) as

~an adjunct and use the hydrogen and oxygen obtained by this mechanism. Hydrogen and

oxygen supplied from water electrolysis are pure gasés and have the volume ratio for ideal

25 combustion (2:1). Water electrolysis also 'provides an easy way to supply hydrogen and

| oxygen.

The electrolysis mechanism (16) may use a normal apparatus designed for such

‘purpose, comprising a container (17) that stores electrolytic water (18) and an electrolytic

electrode (19). The electrode is connected to a power supply (20). Acid or alkali raw water

30 s electrolyzed to generate oxygen gas at the anode and hydrogen gas at the cathode, which

are then supplied as material gases for causing combustion.



07/ 03/2006 The application of the fiber treatnent agent proposed
conponent (1) of the present invention, which ains at enbodyi n&?%@e:”d@l
functions of noble netals, enconpasses fiber materials and products. They
i ncl ude base fiber materials such as short fibers and long fibers, fiber
mat eri als such as woven fabrics and non-woven fabrics, and 5 fiber
products such as various clothes and beddings. Fiber materials may be
natural fibers such as cotton and silk sem -synthetic fibers such as rayon
and acetate, and synthetic fibers such as polyester fibéers, polyam de
fibers and acryllc fibers. Representative fiber products i ncl ude cl ot hi ng

article used The mmptlm@fs‘h@ bess tlpamept agdnt lpogmsed sbgck(nnpcg:lewés of the

underga ddin s su sheet s. an anas I th
at hl et i 5{451?”%?]{5&] W“r“feib ‘{‘@}”& e iane R 3 #ob Sind
handker céticofnpasstsibdrandtbalh and pimc@rmcmae/sﬁs@ Wer 'n%t&%aflﬁ&ch\ﬁ% shértt he

treatnment of fibers for use in panty hoSes, socks and undergarnents, since
they corfibss a@%bﬂﬁkﬁh@mmﬂl@éma}ermﬂmswbwstmmfabﬁdseam e wovenafabriesy andgent

provicde t ) | nvention uses 15 dispersion
vvate? 019:‘% %gc@'r?gé’%‘)e' ‘%e%létﬁgsp%dﬁ’ gﬁhﬁg *as obtai ned by the aforenentioned
product i on. mtbwdnatm fiay BeNeturslr ki€ buchbny c@&oﬂﬁﬁ&isﬂlgrs%ﬁﬁisygtﬁ&lc fibergll | uted
or condensed as appropriate into, a treatnment agent. I s” assuned t hat

the bi oB¢h ¥dayonnndiagefate, andsypihetp fibers §%ﬂb@swlm@tcnﬁb¢ra pﬂéxaande fibers aad es i n
the hu RO@Yerssuch as heal th-promoting function, and di sease-curing
efficacy, -~ 20 are enbodi ed as the super-fine partlcl es contact the skin

di rect I y andRaptBsenaitﬂetﬁber prodacts tehids clotiing hitisld t&b&lﬂ B4ilybise!saeh &3danty

acu ure poj nt key areas of ,the human body pronote the '
oI %%?F# 1%% Vé% 'ﬁ}ﬁ’)éf&?rl@ﬁ'ﬁ%ﬁh peddingssuch gs ﬁb@ﬁts agd pajaas, tealdy nobl e

rret al p@thleh@'g%ﬁn&ﬁé’%nﬂ?ﬁﬁ $ soarR?wﬁEtfb evéﬁdk vl %Hﬁtﬂaﬂgfe%iﬁéfg.' {1 on,

relieving fatigue,” Ing incr a5|ng ener gy ancing stam na,
i ncr easpatticWyp ipresent lummongs bifentite e &smmment 3bfiberd forause fin pAsdyrhoseent ( 2)

Fiber 1 DS i uigBEaher™ Bl ieviepude e A s cBRSORSRRY- m cr o- di Sper i on
woter o vk %ﬁ%ﬁn@@ﬁ%ﬁ%ﬁwﬂ% S s, 1,
as lde ,@é@egﬁgcg} Wter fesupeiine noble metal particles as obtained by the a-f(’)rementloned
production method. The obtained product may be used directly as, or diluted or condensed
as appropriat_e into, a treatment agent.
It is assumed that the bioactive functions exhibited by super-fine noble metal
particles in the huma_n 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 bociy 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, mcreasmg appetite, lowering blood pressure,
25 andsoon.
Component (2) of the present invention provides a method for treating fiber, wherein
 fiber is treated using a fiber treatment agent comprising ﬂlicro-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.

10



07/ 03/ 2006 Under the inpregnation treatment nmethod, fiber nmateri
clothing, etc., is soaked in mcro-dispersion water of super- froﬁe/(?]%lﬂlz@m)'

metal particles, after which the material is wung and dried as necessary.
Under the attachnment treatnent nethod, mcro-dispersion water of super-fine
-noble 5 nmetal particles is directly applied or.sprayed onto fi ber

material, clothing, etc., after which the material is dried as necessary.
Under the m xing treatnent nethod, m cro-di spersion water of super-fine
noble netal particles is mxed with the processing solution, etc., in the

production procgers of fiber material, so as to allow the super-fi ne
particles to Hderithy Bnpregnatipe irsatmentmethed.diber materiahenlothing, étr.s &l soakedamponent

(3) of t r | | Vi er.i.al rod ct that
Cont ai ns N0 e PR A BE ke B el Pt e e BB v 1
at t achedargindriet! as nedesgagy.n such fi ber mat er i al /product is obt ai ned through
treatnent us nt conprising mcro-di spersion water

| a fiber treatnent
i n which supelr? der the %@Bh@ewe&m%mq%&degﬂﬁpﬂl%rsmmwaesQﬂ$umhﬁneno,biﬁponent
4 ft bt h h
(4) of theaps ﬁﬁﬁ&tlfs %ﬂégtﬁ% ?@]leﬁedr%age& ntfi1 ffb Erﬁlll(gtbggd? al g.ﬁgrl #tll O;J gr

treatnment using a at nent

i n whi chihe gatesiel if idried asxdcessamt al part i cl es are d| spersed, typr cally
undergarnment, shirt, bedding,

enbodi ed as E{E}‘rr& hoses socks ves
heal t hy at hl g Grghm ?Uérmetb‘efﬁémcr% mrslro@rwetﬁr ofrshpertfinednoble
AL L aChMaital Qhrtfele 8 mi:aeawﬁgg%ggg%ﬁﬁc%@t duChiE? iPheldrbflenBh BREL AR e

by the present I nvention on enltarge

m cr osc8péerishspagrtaptew the supepineipatticdesao aniatihfcthe dhictostdethie 68 the diddr t hey
areldarﬁg removed by normal washing. This is probably because the

m cro-pro r’usron structure near fiber surface is wapping and thus

protecting t&empbmat g3y &f tHc"?‘ﬁresc?li3 if¥eh@dn \B'b%fdeb Rt FB& gatehgﬁopgf’o‘@u&gﬁat Fig.

1" Aflowchart outlining t process fof producing dispersion water

super - f GOREALRS ByRer-Tingt rmblqaawralcpae@cleas op hep tise partiies hextemaie attachod emt it,on 30
"FI 9. 2uhédin 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 aftached/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.
- Brief Description of the Drawings
“Fig. 1”
| A flow chart outlining the process for producmg dispersion water of super—ﬁne noble
metal particles as proposed by the present invention
30 “Fig.2”

11



07/ 03/ 2006 A schematic drawing illustrating the apparatus for produci n%’é)
di spersion water of super-fine noble netal particles as proposéh7 93{ 06

- present invention Description of the Synbols 1: Apparatus for producing

di spersion water of super-fine noble netal particles 3: Pressurized water -

‘5. Injection nozzle 7: Conbustion chanber 9: Hydrogen feed line 11:

Agitator 13: Punp 15: Product delivery line 17: Electrolytic container

19: Electrode 21: Noble netal nmaterial 2: Pressure tank 4: Fine noble netal

particles 6: Mxture gas 8: Inlet for pressurized water 10: Oxygen feed
16: El ectrol ysis, mechanism 18:

line 12: Igniti | 14: Filter echani sn
e A Mﬁ?@?@m ﬂlghﬁﬁeﬁqg the: appagaius feh pradyeing edisneriomBiies ofet al

El ectrol ytic

mat er i al gpeBesd nd¥idf artie) vent.i ol | es of the present

i nventi osrllégre e1>1<pl al ﬁiggﬁacc%%%b?%aﬁﬁg&ﬁégﬁhﬁ%EWe, however, that the
present invention is not limted to these exanples.

Description of the Symbols
1: Apparatus for producing dispersion water 2: Pressure tank

of super-fine noble metal particles

3: Pressurized water ) 4: Fine noble metal particles
5: Injection nozzle 6: Mixture gas
7: Combustion chamber 8: Inlet for pressurized water
9: Hydrogen feed line | 10: Oxygen feed line
11: Agitator 12: Ignition plug
13: Pump 14: Filter N
15: P_roduct delivery line 16: Electrolysis mechanism
17: Electrolytic container 18: Electrolytic water
19: Electrode 20: Power supply _ )
21: Noble metal material . 22: Implement for feedjﬁg noble metal
material
5
Best Mode for Carrying Qut 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 17
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 oxygen mixture gas (5), and a combustion chamber for
mixture gas (7), and implements the method for producing dispersion water in whiéh 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 Vis fedrthrough an inlet 8). At the same time, a bar of noble metal material (21) is

12



"Exanpl e 1" 10 Production of fiber treatment agent: "Fig. 2" shows, a
representative exanpl e of apparatus for producing treatnment ageﬁﬂ/Qé/ZOOG
proposed by the present invention. This apparatus (1) conprises a

hi gh-pressure tank (2), an injection nozzle for hydrogen and oxygen

m xture gas (5), and a conbustion chanber for mxture gas (7), and
~inplenments the nethod for producing di spersion water in which super- 15
fine noble netal particles are dissolved. The specific action is as

foll ows. The production container is a pressure-resistant tank (2) made of
metal, or preferably steel, into which raw water for producing pressurized
wat er ( 3Jnsesed m(ill thé hithheame}\mtlat is (a8jtatedtind h?{cﬂaﬁmﬂd hdgiﬁtorﬁl Dadriveh byalnl e
netal material (21) .is 12 07/03/ 2006 inserted and t i gh- pressure ter

i s agit ateirigAwotes MY Agombustign @@Per(@{i}s RIPYidedh awngﬁhe RIGSEOR POZRID (D (M

A conbusgy | ' ar ' for
the hydr iorae ERARRE! atd bel gnhAVLE YAs 36P I SOM S LOBEL] ARG il O
and ?_n mgql nrfee‘ldelmb2)' dlg);le)andlﬁ)%mém geltseitsﬁ?ﬁite?rhg ayalgnh'_ itionipdug () alng bm‘nedI :

i gni tjon n ur ne c ete 0 achieve g state of conplete
stea ga%fpﬂa%%ﬁ slpiaghies aaﬂﬁ%w&ﬁ%&% s oSt & l@%ﬁ%@tq@@aﬂg@g@

I nst ant | yh; Ased t ' ' t I3

whi ch surg%{rg??l?lﬁléguﬁgt%ﬁ%mﬁgag g?rngééﬁrsttlﬁégﬁ%lgear e ’Bﬁirat(%ogf‘fqv&gﬁ?os %/fglgﬁivgdiegrlgduced.
The di spwhich supersitne exoblesmétati panyicies prarpar(ialb) dissolwadgis produded e Thé dispérsign ( 14)
and delivered roduct.. ndi,tigps , 10 Pressuri,zed ter: .l ton of water
Pr essur evf"ﬁ? 1&5%})3%? Upé%ﬁlég.h %gﬁ?rstl?&‘?mg.(@é?‘ﬁrﬂém‘? Aefusttion tine: 2
hours Nobl e ggdiioni €d: 50 g Produced di spersion water: Approx. 1 ton 15

The produced di spersion water was diluted tg approxi mately tw ce the
ori §VnalPresguigedevaties; htpnddfsvaten ed Presswe: 2ke/obtain a fiber treatment agent as

descri beg. i ] t the present invention. "Exanple 2" Treatnent
usi ng f%@?%@%%@% ,%ééﬁ?qsgggesren adult males and fenal es were instructed
‘to wear Imjectiondétigrhvand treated with

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 suﬁjects

" who felt that the undergarment was effective.

Comparison example: The subjects wore an undergarment treated with mineral

water containing magnetic components.

30 “Tabl_e 17
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di spersion water in which super-fine gold particles are dispersed an9 its
efficacies and effects on pronoting health and curing di sease \Qgr/é);” 2006
verified. The results are sumarized in "Table 1." The efficacies and
effects were verified in the same manner after washing the garnment five
‘tinmes. (a: Imediately after treatnent, b: after washing five tines) 25 *
The figures in the table indicate the nunbers of persons anong the 10
subjects who felt that the undergarnent was effective. Conparison exanpl e:
The subjects wore an undergarnent treated with mneral water containing -
magnet i i n :T%h1q 07,03/.2006 g\/al uat.ed und; gar ment The
present jnuwentijon ari son exanpheprese umenian i Comparigarexpinpkt i on8620
Enhancengm\iuag?d%‘f Fﬁgﬁﬂ%oo Incre%se in agpeti te3300 Reli %f of fatigue8810
L- owering of high blood pressur&3300 Increase ih energy’l evel 4421 Curing
of ski n Riosetieedfiferddaciogli ng to ghe above results, the updergarnent treated
with the fiber treatnment agent proposed by the present invention showed

r emar kag?@ag?qni‘e@&e&@%‘m&ﬂd effectg in prénoting (Eealth afld curing disease,
while thg t treated wyth coommpercially,5 avail gble m neral water
cont ai niﬂlﬂ%&ﬁn&ggﬁg@ég‘?&;omonent S, Wwhich ’;n:}; consi aoer ed health materials,
-showed [|Relief of fefigwect s. Additiona8 |y, whige the function @f the undergarnment
obt ai neg_‘ot hr'ouﬁggitggl% oﬁr esent invention-remained relatively intact after

r epeat edOWAERE RIS blaod PEGSSWEY | sbn produtt resul®ed in @Ffurther drop in

i ts fungidr@Re inléhetgjdendiri al Fielgd of A ljcationgAs explajned in details and
descri bed by exanpl'es above, the present invention provides a fiber

t r eat nefuriagehskindisedsei ng a newl2y devel dped metigod for myoducing
di sper st i } ; : i ber
products treated with the agent deliver remarkable effects on pronoting
heal th and cAedddingits IR EbRAR RsiIBS W utferdaifient 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
5  available mineral water containing magnetic components, which are considered health
materials, showed little effects. Additionally, while the function of the ‘undergannent

- obtained through the present invention remained relatively intact after repeated washings, -

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

10 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

15 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.

14



.15 . bioactive action of super-fine noble netal particles. Thi j ber
treatnent agent is also resistant to repeated washings and is %HL“E?éP@OG
suitable for practical use. 14 07/03/2006 What is clained is: 1. A fiber
treatment agent conprising mcro-dispersion water in which super-fine
noble metal particles are dispersed, said mcro-di spersion water being 5
obt ai nabl e by burning a m xture gas of oxygen and hydrogen in high-pressure
wat er and Wisaisictamedist e netal material using the resulting conbustion gas.
2. A nmethod for treating fiber, wherein fiber is treated using a fiber
treatment agent conprising mcro-di spersion water in which super-fine
nobl e netal particles are 10 di spersed, said m cro-dispersion water being
obt ai nabl e by burning fibéf ¥tdtmengagno fcompryiog mersidisyasiogevatemin which

hi gh- pressure water and heating noble netal material using the resulting
conbust i ONgGAS find- nobld iHRRAl PRtiBIEE alre QfispRFsedUGkidt Addro AaspEmions wapeteifg ne
nobl e netal "particles 15 or has the particles externally attached on it,

bt ai : . : g
as obtaj ”eglgtéi%@%agtbgﬁ%m\%ﬂ%%@sa%f @x;ggeﬁ%dh &RLAERLi AprREsueOWRE &g

m cro-di sp uper-Ti1ne noble netal particles are

di spersed, ,sai d ni,cro-dispersi Dei i,nabl e by burning a
m xture gaEm%?gBQ@agﬁﬁgﬁﬁg’?%?%@%%@%ﬁﬁﬁﬁgﬁ@%nggﬁ gémater and heating noble
metal material using the resulting conbustion gas. 20 4. The fi ber product

according to Claim3, wherein the fiber product is a product selected from

anong panty hoses, socks, gloves, undergarpent, .shirt, beddin heal t hy
athl etic garnent, mﬁmegff{dgff’bﬂﬁ%ﬂ“,ng ﬂ]ﬁfpﬁﬁt’fém lwi?age(dﬂ-}iﬁlg_adfi@gﬁeaﬁnel%

agent comprising micro-dispersion water in which super-fine noble metal particles are
10 dispersed, said micro-dispersion water being obtainable by burning a mixture gas of

oxygen and hydrogen in high-pressure water and heating noble metal material using the

resulting combustion gas.

3. A fiber material or product that contains super-fine noble metal particles

15  or 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, said micro-dispersion water being obtainable by buming a

mixture gas of oxygen and hydrogen in high-pressure water and heating noble metal
iﬁaterial using the resulting combustion gas.

20

4, The fiber product according to Claim 3, wherein the fiber product is a
product selected from among panty hoses, socks, gloves, undergarment, shirt, bedding,

healthy athletic garment, muffler, towel, supporter and wristband.
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