SELECTIVE HYDROGEN ADDING EQUIPMENT FOR LIVING ORGANISM APPLICABLE FLUID
BACKGROUND OF THE INVENTION 5I. Field of the Invention [0001] The present invention
relates to a selective hydrogen adding equipment for living organism applicable fluid. 102. Description
of the Related Art [0002] As a method of producing living organism applicable hydrogen-contained
fluid, known in the art are a method using a hydrogen water electrolytically generating apparatus for

household usgEIECTIVEh@VBROGE N efahDENGS BRUSIIENEEHRN a3videchydiRggRganerating

agent to cont gﬂ]&&gﬁg 93Em applicable fluid (Japanese Patent Application Publication No.
2007- 167696?‘&% ror ocument(s)] [Patent Document(s)] [0003] 20[Patent Document 1] Japanese

Patent Application Publication No. 2007-167696 SUMMARY OF THE INVENTION [Problems to be

solved by the gveRUSRIASNIYGF THE kg &a5Haf obtaining living organism applicable
hydrogensconfaifjeg flyigl Lging,kydrogen generating agent, the hydrogen generating agent may
possibly change propgyiigg of the living organism applicable fluid when dissolving hydrogen molecules

into the living Ofga”isﬁ‘h@HﬂJé%@]?d‘%ﬁ%HﬁEE rr%@égpcl(? 'aifstetigcwgrﬂ&%%&‘?ﬁ%&%@gg equipment for

living organism applicable fluid.

10 2. Description of the Related Art
[0002]

As a method of producing living organism applicable hydrogen-contained fluid,
known in the art are a method using a hydrogen water electrolytically generating
apparatus for household use and a method causing metal pieces of metal magnesium as

15 a hydrogen generating agent to contact with living organism applicable fluid (Japanese
Patent Application Publication No. 2007-167696).
[Prior Art Document(s)]
[Patent Document(s)}

[0003]

20 [Patent Document 1] Japanese Patent Application Publication No.
2007-167696

SUMMARY OF THE INVENTION
[Problems to be solved by the Invention]

25 [0004]

In the case of obtaining living organism applicable hydrogen-contained fluid
using hydrogen generating agent, the hydrogen generating agent may possibly change
properties of the living organism applicable fluid when dissolving hydrogen molecules
into the living organism applicable fluid. For example, if the hydrogen generating

30  agent is metal magnesium, then magnesium ions are dissolved into the living organism
applicable fluid to shift the pH thereof toward alkaline side in accordance with the
following Formulae (1) and (2) when generating hydrogen.

[0005]
Mg + 2H20 — Mg(OH)2 + Ha - Formula (1)
35 Mg(OH): — Mg2+ + 20H- - Formula (2}

However, it is not desirable in general to change, before and after the hydrogen
generating reaction, constituents of the living organism applicable fluid having been

already made up naturally or artificially. The change in constituents may in turn lead



30 agent is metal magnesium, then magnesium ions are dissolved into the living organism applicable
fluid to shift the pH thereof toward alkaline side in accordance with the following Formulae (1) and (2)
when generating hydrogen. [0005] Mg + 21120 Mg(CGH)2 +112 Formula (1) 35Mg(OH)2 --] Mg2+ +
20H- Formula (2) However, it is not desirable in general to change, before and after the hydrogen
generating reaction, constituents of the living organism applicable fluid having been already made up
naturally or artificially. The change in constituents may in turn lead 2 to alter the flavor of living
organism app cable fluid, such as tea and mineral water. [0006] Therefore, an equipment for
producing livin§ GfgarEn TS RE ABIBeHaPEGERh BBt fﬂ-&6‘%&%%%%??@&%’?&1?6&8{9%%8’% change
constituents of living otgf#aism applicable fluid. J0007] From a viewpoint of the Food Sanitation

fACta o[nly “food additives,.aig.efficially Respitted agadditivesialiowed,for gentagting.pith-asticles of
ood. [0008] 10lf, however, hydrogen water is attempted to be made using hydrogen generating agent,
then the serieshc’)]fiﬁ‘)@ﬂ? ﬁ?ﬁ&ﬂ%%ﬁ!u 'gi ge 1r ad £ (30 not glan rglst\{tuen S 0 ?V

hd h§aits aSH5e IYaToian GeReTating Hgehts are to e said as
being in néncormpliancewitliable ffodd Sanitation Act because not permitted as such food additives.
[Means for solving the[Rsghlems] 15[0009] Consequently, when making hydrogen water using

hydrogen generaling gent as an essental gonstlucnl, 8, ivdragen geneialing Systemis gquired to
be stored in a container Such as Bf)as i¢ container i order that the h 8rogen generating sygtem

including the hyerexdér gendrifivry abderddeatssptaterensH cotithtt Witt@rticles of food 20(living

organism applicable flugdstomol The hydrogen generating system container is provided therein
with an exaust outlet for gxhausting ygrRoRn 4ass, Thinexhavstoullebisatiaced jo g glosed
container to be located at an upper gas pehase section of the container (to avoid the 25flowing in of
water). generating agent, then the sevies of both magnesium and hydride as the hydrogen

generating agents are to be said as being in noncompliance with the Food Sanitation Act

because not permitted as such food additives.

[Means for solving the Problems)

15 [0009]

Consequently, when making hydrogen water using hydrogen generating agent
as an essential constituent, a hydrogen generating system is required to be stored in a
container such as plastic container in order that the hydrogen generating system
including the hydrogen generating agent is absolutely non-contact with articles of food

20  (living organism applicable fluid).

[0010] _

The hydrogen generating system container is provided therein with an exhaust
outlet for exhausting hydrogen gas. This exhaust outlet is attached to the closed
container to he located at an upper gas phase section of the container (to avoid the

25  flowing in of water).

[0011}

The hydrogen gas from the exhaust outlet of the hydrogen generating agent
storing container in the closed container is supplied into the closed container gas phase
section thereby to replace the gas in the gas phase section with hydrogen gas and

30  enhance the gas phase inner pressure and hydrogen gas concentration.

[o012]

This pressurized high coneentration hydrogen gas is dissolved into the fiuid
with time to generate high concentration hydrogen water thereby solving the problems.

{0013l

35 Moreover, through preparing a hydrogen generating system which contains the



[0011] The hydrogen gas from the exhaust outlet of the hydrogen generating agent storing
container in the closed container is supplied into the closed container gas phase section thereby to
replace the gas in the gas phase section with hydrogén gas and 30enhance the gas phase inner
pressure and hydrogen gas concentration. [0012]  This pressurized high concentration hydrogen
gas is dissolved into the fluid with time to generate high concentration hydrogen water thereby solving
the problems. [0013] 35Moreover, through preparing a hydrogen generating system which contains the
3 hydrogen generating agent such as metal magnesium as an essential constityent, storlng the

hydrogen genePatiFg Sy S i 3 hiirSg e Bubb 8% nﬁﬁéq?ﬁﬁi%’maesn?ﬂawe@té a%ﬂ?&h“& Separating
section which istdevisebesbvdstmrelensa tiyerogémgas whilelngt:mbkindg atesfiowipleamadior to

release hydroggn,gasaile nak makingiwalera flovw entsand causing the, bnéer,@g@alggmgaging agent
and the generatlgqepurposl&water to react int e QX F gen b bble formlrlnq ent the derogen
e

gas generated from the R A Bublet rmlrﬁ}r g imp ment sﬁfnﬁaedv the clo oseagconttalner gas
phase secfion &@ﬂﬁgﬁﬁédr%ﬁ@l’éﬁ@hﬁi@fﬁlam|%ﬁtﬁ@flﬂﬁjaga%fs@@ﬁﬂﬁﬁ)nghﬁm%m@hﬁ thyeter

generating- purmﬁ&wamawm@@%u&@déﬁﬁﬂfg&hw@@ﬁﬂ geneyratingy eastiencatdd flow out into

the living orga plicahl F thereb gbtaining the liv a |smdac|39|cable
hydrogen- cont%lﬁnrzJﬂ ﬁm e?obbs% v%t én H% %I?ns Furt err%por % presgure and Eﬁlg concentratlon

hydrogen gas @?@&%"Fﬁﬁ‘&é’égI§hdIé’é’ﬁl’geﬂgﬁ%"fﬁ@WI?AW@W@&WSFH@W@H@W&@%%W@WS%Mng the
closed containggrfietelypobiaining thighaeancentratien absupe isaitkate ddhingiagganisitnagpplicable

hydroge”1%0”@15@%{%%&%%5%%% IQ&PJB@ﬁﬁﬂ%éféqi{ﬁﬁ't@ﬂ&%ﬁﬁ&%@tﬁ&U* ?BH;%IJQOM]

By supplying hydrogen into the living organism applicable fluid using such means, Tiving organism
applicable hydrSgeiRaEshaTITeRtRIRT AT BE dbtdingd SRt IP2PErNfGng PropbriEes: thighving
organism appligasie:fichdviare oversisingsighrnpeanssalé@=alidwsehighicohedrnitratidr hyakogen

beverages to bg, easily, RIpdeRd MHQH&QJ%@%QEH% HavanQlanyeveraneJeaardiess.afilacations,
such as home, workplace, street, and storefront. 25 BRIEF DESCRIPTION OF THE AWINGS

[0015] [FREMTR] EIE N AT GuBIERe Wi iate aRer A T AP BRSGRIAdHAr Urati i §as/liquid
separatingsectovageardibgrie.-one embodiment of the present invention. [FIG. 1B] FIG. 1B is a

cross-sectionaligw;iliusiratingdhe aas/tiguig3@separating section according to one embodiment of
the present invention. [FIG. 2] FIG. 2 is a front elevational view illustrating a selective hydrogen

adding equipment in wFuch 1he gas/liquid separating section shown in FIG. 1 is attached to a hydrogen
bubble forming implem@ntsupplying hydrogen into the Living organism applicable fluid using such

means, living organism applicable hydrogen-contained fluid can be obtained without
20  changing properties of the living organism applicable fluid. Moreover, using such
means also allows high concentration hydrogen beverages to be easily produced without
altering the flavor of any beverage regardless of locations, such as home, workplace,

street, and storefront.

25  BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

[FIG. 1A] FIG. 1A depicts a plan view and a front elevational view illustrating
a gasfliguid separating section according to one embodiment of the present invention,

{FIG. 1B] FIG. 1B is a crosssectional view illustrating the gas/liquid

30  separating section according to one embodiment of the present invention.

{FIG. 2] FIG. 2 is a front elevational view illustrating a selective hydrogen
adding equipment in which the gasfliquid separating section shown in FIG. 1 is
attached to a hydrogen bubble forming implement.

[FIG. 3] FIG. 3 is a front elevational view illustrating another example of

35  gselective hydrogen adding equipment in which the gas/liquid separating section shown

in FIG. 1 is attached {0 a hydrogen bubble forming implement.



[FIG. 3] FIG. 3 is a front elevational view illustrating another example of 35selective hydrogen adding
equipment in which the gas/liquid separating section shown in FIG. 1 is attached to a hydrogen bubble
forming implement. 4 DESCRIPTION OF THE PRERERRED EMBODIMENTS [00161

Hereinafter, embodiments of the present invention will be described. 5[0017] Living organism
applicable fluid in the present invention is a fluid to be applied to living organisms, such as water or
water solution, which is an objective to be dissolved therein with hydrogen using the present invention.
Examples of living organism applicable fluid include water as well as drinking water and beverages
such 10 as tea and coffee. Living organism applicable hydrogen-contained fluid to be obtained by
dissolving hydb§&d it The Nving BidanRET R EALEMIBIA B MBNES to living organisms via inhalation
(atomization), drinking}[Gfjéttion, and the like, but is not limited thereto. While an active constituent of

the living organism applicablerhydregenseantained flidanchbigh-sonoentrationasupersaturated
living organism 15app|£§§lf>ﬁ hydrogen-contained fluid is hydrogen and the functionality thereof is
Idant

primarily inhibition of o stress, it is not limited thereto. [00181 Hydrogen generating agent in
the present invention i$#&isgbsemeenwhichgbliefhtss yHrogapseBkampew piihyd rdgentgdderating
agent include sybsianeesv2Q: genenating:tydregand\caatactingtwithwialer: sucibas metals having
higher ionization tendency than hydrogen and hydrogenated compounds including metal hydride. In
consideration O SEeTot R vt etor T T Crd o T LA B, e L i,
metal magnesig¥sarayaeslisatkytidendrdpe ke, Sordiderigtnassuety srdms resdiing'tRaction
products, joetahinagnasititids particigdarbs preferafily 25uBedko30Bdtained e eratingtplikpose water

in the present ipyention (3N I0" causIna bdragen.ags Ip.he. arnaiated i sxcipgen pubble

forming implement through contacting with the hydrogen generating agent. Examples of such
generating-purfBEEse vkt thelated s driel War Hae eI s HoAx RAngEd Wl parttd water,
pure water, RQiwater, drdethe lIK&;ibutareaotdimitedttirerete. The Aboveodasdorbbeddivinglerganism

applicable fluidyn;itself may.alse beHsehasiihe 4epeAINg-RUrRgsewalel. Regaldiess.plrontained
components, hardness, and liquid properties, any liquid mclu%water may be used as the

generatingZpu rﬁB@ké"ﬁ\Ii‘e’t‘feP?’ﬁhf?fcﬁ’lﬁf@%@ﬁ?‘fﬁvgﬁ%ﬁ? Bt526} oGEN YRIERRING JD&t8R Storing
container in theopreseht imvigiitiorpfexidant stress, it is not limited thereto.
[0018}

Hydrogen generating ageni in the present invention is a substance which

generates hydrogen. Examples of hydrogen generating agent include substances
20 generating hydrogen by contacting with water, such as metals having higher ionization

tendency than hydrogen and hydrogenated compounds including metal hydride. In

consideration of excellent reactivity with water, it is preferred to use metal calcium,

calcium hyvdride, metal magnesium, magnesium hydride, or the like. Considering the

safety of the resulting reaction products, metal magnesium is particularly preferably
25 used.

{0019]

Generating-purpose water in the present invention is a liquid for causing
hydrogen gas to bhe generated in a hydrogen bubble forming implement through
contacting with the hydrogen generating agent. Examples of such generating purpose

30 water include tap water, clarified water, 1on-exchanged water, purified water, pure
water, RO water, and the like, but are not limited thereto. The above-described living
organism applicable fluid in itself may also be used as the generating-purpose water.
Regardless of contained components, hardness, and liquid properties, any liquid
including water may be used as the generating-purpose water in the present invention.

35 [0020]

Hydrogen generating system storing container in the present invention is



5 characterized by isolating the hydrogen generating system from the living organism applicable fluid
and sending hydrogen gas, which has been generated in the hydrogen generating system storing
container, to the living organic applicable fluid via an&xhaust outlet of the hydrogen generating system
storing container. The equipment of 5 the present invention including the hydrogen generating system
storing container can be accommodated in a closed container so as to be a separate apparatus from
the closed container for accommodating it or to be a structural site having been preliminarily
incorporated in the closed container. [0021] 10The hydrogen bubble forming implement of the present
invention is ch&PAEIEYTFEA Y SBIAIME tH NydroREh GBREYANh Sy M To M tHE AtEE R ERism
applicable fluickapid-selnding! ydregetng ds dvisichdaasedn lgeneatedqieribs! iy drodenivabble forming
implement, to the, ivngorganic applicableflic viaa gaslligHid separatipgisestion.af the, hydrogen
bubble forming irﬁglemer&ttﬂ{)&eﬁuiﬁpment of the,155pr%senttinventiog includ,iﬁ% the,h{\gdr(%%?n bubble
forming implenfait &4 Be AecommotRetsH S Mot CoRARers6 4818 Be a SeparateApparatus from
the closedTontanerefsrhocosrimodetingiigohtohdragstrgensral sieeshdvingtbuen preiminardly
incorporated inthe.clesediseatainenol0022]«eRsreh-a gas/liosigsepanaiingtseatinn:ischaracterized,
for example, by being deyised such hat ayalve, (uch as 2 chack yalve, or a.ball valve), a,gas
permeable film OF the Tke Is mcfﬂﬁ’e%das component or material there yg[o venf’hydlrlogen gas
generated by thesantatranttivsetwednitse hydrogen generating system and the
generating-purpose wapepdnd to substantially avoid the generating-purpose water from 25flowing out
and/or to ?(yoid th_e _Iivirrlgl é)r??@ﬁmnaHPJLCﬁ?I?oﬂ%j%goﬂﬂﬂ%\ﬁ’gﬁ% N i e23]jDres o tSliJI,g‘pequeiéllising_ involves,
for example, providing a valve _mgt?u_e gas/liquid separating section to prevent tt’h_e‘ Iving organism
applicable fluidchrdit fateRdgom s lRERy Hio GEA BRSO RS TETHHRG MIfHTETENE PifidiEewE o Breventing
water having flayweds30:iniodhe hydidgenpitbbie tormivigdmiple ment feamafleingheuty@gaianto the living
organism appligaple, flrid, af ihe. fme. afshaking apgihe. ke whils:hehydraoen gas.aengrated in the

hydrogen bubble forming implement is capable of being released into the living organism applicable
fluid. More spetiREEHRTSHRHAYAIVETDRIORE iRt JaEMG G SaparAting S8 ISP RN Uphi-close type
valve whic¢h separates theemternain8belng: externatldbihe hydrdgertobublyeifoptringnimplement, and

which is to be openedvd4 6023 1BEESSHIE AN xdrogen das 8eneraied n theninigmalLh the
hydrogen bubble formin%implemen owing to the reaction bet\%een tne hydLogen g _nerati?g system

and the generaftREPlirpBEe HATRT tHEPEBY te e dhatist HEARYEOGRE Ga¥ o' The BXGEPHATBFthe

hydrogen bubblectormirigdnpfenténtdwhileitebe naturally or artificially closed after 5 the exhaust
through the gravity forggpesthe water pressure from the external of the hydrogen bubble forming
implement, The valve ig characterized by substantially not causing the organism-applicable fluid
existing atthe extermalSF i R A Seh LB oA AT GBS T oS T Bt 5 ereof
except for during ‘tiedestshibeos tdvhirdgerr gheckiofbo2a & ball vaye), 1 shasrunssdnEsarnple of the

gas/liquid sepafiingesectionRMplaying sHeh@n apesrelaseypayalve hinthis:caseydha gas/liquid
separating sectjon js comprised of an, opgr:close [ype yalve, (8) and.a fecessed, componegt (b) made
of plastic with WKIC#‘I the vaﬁve is'combined. The open-(ﬁose ype Valve is %onﬁgured such ['lt]hat
generating-purpose water and to substantially avoid the generating-purpose water from
25  flowing out and/or to avoid the living organism applicable fluid from flowing in.

[0023]

Such devising involves, for example, providing a valve in the gas/liquid
separating section to prevent the living organism applicable fluid from flowing into the
hydrogen bubble forming implement. This allows for preventing water having flowed

30  into the hydrogen bubble forming implement from flowing out again to the living
organism applicable fluid at the time of shaking and the like, while the hydrogen gas
generated in the hydrogen bubble forming implement is capable of heing released into
the living organism applicable fluid. More specifically, such a valve provided in the
gas/liquid separating section is an open-close type valve which separates the internal

356  and external of the hydrogen bubble forming implement, and which is to be opened by a



15 one axial part (a-2) extends from a lampshade-like head part (a-1) while an annular flange (a-3) is
shaped at a midway along the axial part so as to surround it. In addition, the recessed component is
configured such that the base plate thereof is formedétherein with a center hole (b-1) and three holes
(13-2) each spread out in a fan-like form are opened to surround the center hole (b-1), while an edge
(b-3) remains as a peripheral 20 portion of the base plate to be engaged with the head part of the
valve. This base plate has an area with such an extent that the head part (a-1) of the valve is just
stored, and when the head part (a—lééof the valve has been stored, the axial part (a-2) of the valve is
allowed to pas$thiiigHIRChHREYERTHEY ceRter10I&(bbe) BifaRRY YAtthitelodrterh 818l whereas
the annular flardigen{ag3)sisroundingghe axiabparnsactcal ovedyttr ke asiyrpassshesethraugh due to
s size. Howevgy, i, aiglnagh (@ Alpiag Rassed eyah i0e Ge0isLbals, G ongnedat the

center portion of the base plate of the recessed com%onent is pulled down from below, then the
annular flange {33y &inFoRefhY tRERBIMPAFTSPInE VR ardeslrstgh i isIE w1 b the base
plate whiledbeinbedefornsedh therkbyccormbinifigdhervidiver (a)rama thesdoessbd egntpanenthb).

30[0025]  Agdhegespreseirainl hydiden oes.oenerated.indhe.ydrogeniubhleforming
implement increases, the hydrogen gaﬁs (i%‘exhaéésted while the head pari of the open-clos}s type valve
having been loEAtE at theBABEBIaRE Stie Tetesasi oI PEREH & BreaBY i sperst ut the
annular flange Surmowndinty tive ot dleparttisten gaged Wittr 38 the<pé ive d hole Operdd &t tiféleenter
portion of the basgqlate-of the recessed component, 7 and the open-close valve is thus prevented
from dropg&gg off from E{bﬁéﬁhecessed component even due to the hydrogen gas pressure during the
exhaust. [00261 In adcil Ion‘to this, by further decreasing the amount of the generating-purpose 5
water to be introducediifto thelstarégernbiisblalformiifggnigiementpthetjensaivneepalpose water is
prevented fromsflawing sudniatestheylivingiesgamnismiapplicabie fluidieyen dusingtthe exdtaystsof

hydrogen gas from the di/ Ve. ([00271 With resR%cig fo a;target of 5L1e usage o She ener gisr%g—purpose

COmprised of an open-close type VA sed component, maae
water, when the _!f(?]hy rogen djeneratlng system Is removed an the case wheré the ydrogen

generating syst&ith i sshefsdvBl a e svathing tateitates wWirpédvae sedtiett ratdis veatovel With the

cove_ring_ meateriak) aﬁﬁe[_ baming tEedudedrthe gegaﬁﬂsamm@-nu@pmw_atemmb@mﬁdwﬂmgamabubble
forming implement staring.he, hueliegen deneraingyslam, i s desiiaiediat f1e Amauatgf the
generating-purpose water remaining in the hydrogen 15 Ubbie formin implement is 10 cc or less,
preferably 5 cc'8f kSS&sHorepuigrably s tesidaue? id m%éﬁb%@ﬁéraﬁ%ff%&é?%&%ﬁ&b\/er, for
the sake of avoidihg:the:flowinlg Gutt bfsdichrexdess Jetermtingspusdose watefyitlik«lésirable that

substances or materials haying yvaierabsorbability, suah as absorhentbeads, lan-sxshange resin (dry

ion-exchange resin is further preferable because of higher water absorbability as will be 20 described
later), absOtbeREPHPEY. HyaBFoRIESERP AHEFROR SER fcAsad 2retftBI6SaTs the i BReGRA Bubble
forming implententaor drethei govering reeteriah aistivilhbel desclib&dfater yelte: {00284tddeteativht a part or
whole of the hygregentibhlg-feraningimplement 0ey.Redr aconfiguied of sush.agasiiguid
separating sectlﬂn. It is desirable th%} r&atgg@g_(%rs%\ﬁggdd with t eﬂy&r_cl)gen bubble ormln% implement

¢ thy , ; t the o
for parts other than the g&E UG 48P artiAg SEChish AFe thBLE, BUeh Be adshE raki witihtare

scarcely permeaddwithhevaterthndhard td becorrddadoywate thf0@Pgl part is not allowed to

25  easily pass therethrough due to its size. However, if the axial part (a-2) having passed
through the center hole (b-1) opened at the center portion of the base plate of the
recessed component is pulled down from below, then the annular flange (a-3)
surrounding the axial part of the valve passes through the hole (b-1) of the base plate
while being deformed, thereby combining the valve (a) and the recessed component (b).

30 [0025]

As the gas pressure of hydrogen gas generated in the hydrogen bubble forming
implement increases, the hydrogen gas is exhausted while the head part of the
open-close type valve having heen located at the base plate of the recessed component is
pressed and opened, but the annular flange surrounding the axial part is engaged with

35  the center hole opened at the center portion of the base plate of the recessed component,



30Another devising involves, for example, providing the gas/liquid separating section with a hydrogen
permeable film which allows water to flow into the hydrogen bubble forming implement while
preventing water to flow out from the hydrogen bubble forming implement, i.e. controls inflow and
outflow of water irreversibly. By contacting the equipment for producing living organism applicable
hydrogen-contained 35fluid having such a gas/liquid separating section with the living organism
applicable 8 fluid, a part of the living organism applicable fluid flows into the hydrogen bubble forming
implement via the gas/liquid separating section. The living organism applicable fluid having flowed
thereto reacts 3%%&@@@%?&&??@-6@%%% AR PTRTSE R0 GBI BekePLtiNg By SEMSIF e hydrogen
bubble forming:smpiement therebly thabgenerateshydrogen gasnd His eduses the generated hydrogen
gas to be released intggihagjliving organism applicable fluid while avoiding the generating-purpose
water to flow into the livin organisrg_a%plifca&le filluiq owing to the bl?cgtlgg the‘filr;t_,n. 00301 In addition,
the present invention & TRVBR/E &Eoverng RatsHar &ien K" T horvoven fabhe for frther covering
solid consfituemtstsucty adehertyadrogén genetbtindalyesrmindlukldel inote sy drogEmeinetiting system
in order to ensyggthe separaionhatvesnsthecliviagrarganismmapplicable fuidiandtheshydiegen
generating systerqicgD gtf*nl a qui g mat rigl };1% CSQ%E%Ct%@ZgQ %}é %Ié%v%@gvgyvdrogen gas and water to
permeate theréthrotigh and not a own‘?g e?yé‘rogenygergera%ng system and'its 15 reaction residues
to pass therethrough. (P92 desirable that the pore size of such a covering material is 1,000 gm or less,
preferably 500 gm or |gssu agsecpteteralpy 450 g9t 35 gbtkmaskprefprably b gimotiess. [00311
Beside th, It g desitanie it ineaveiade aran dlamsier alhe fvdragen a0, ganeialingagent such
as metal magnesmr% in the pres%ntylnver_ltlon IS a diameter which is enough not to pass those grains
through the coVETIAG MARSFEIE e BURETHIR BAT &M S8 Meredde the b st rashoye
microparticulatiorerngy exasnple, dftis desitaplenthatuiihe aterage:-graiy gameterofithaiydiogen
generating age(fis, 3,009 @M 96655, R&g%%g@m Jstggl}_%é)Eﬁeo%ﬁﬁgmoggng£§{§{£k§%é99 gm,or less,

e

and most preferably 25250 gm or Iess.qur ] . ydrogen generating system in the present
invention may E6titallcdgahtse suhal Sbh SRS agant Kid" B At SvHiChedEeBI&FAte the
hydrogenigenésatirig feactiohpineaddition tadhe lbydrogersgerieratingagente 36{803884 3 <c or Such a

sequestering agent confains one,onImere. shstanags. forHensrating, pNeron Ak skbsianges which
are absolutely undissolved or scarcely dissolved in water aénd_ h%i3 property for adsorbing metal ions

in the hydroger Bl BT TS BB RS e G Ve Fing rﬁ%fgrlaﬁ;}fﬁg%lfgﬁ 688 Etltble metal
sequestering aberits sueheas B5cetiditiexchaigeresirreniepreferably Ysatcamsngiamdydrogen ion
type cation ton-exchange resin is further preferable because of higher water absorbability as will be
20  described later), absorbent paper, hyaluronic acid, and polyacrylic acid, are involved in
the hydrogen bubble forming implement or in the covering material as will be described
later, ete.
[0028]
Note that a part or whole of the hydrogen bubble forming implement may be
25  configured of such a gas/liguid separating section. [f is desirabie that materials
provided with the hydrogen bubble forming implement for parts other than the
gas/liquid separating section are those, such as acrylic resin, which are scarcely
permeated with water and hard to be corroded by water.
[0029]
30 Another devising involves, for example, providing the gas/Hquid separating
gection with a hydrogen permeable film which allows water to flow into the hydrogen
bubble forming implement while preventing water to flow out from the hydrogen bubble
forming implement, ie. controls inflow and outflow of water irreversibly. By
contacting the equipment for producing living crganism applicable hydrogen-contained

35  fluid having such a gasfliquid separating section with the living organism applicable



9 exchange resins are more preferred because of having an additional function as pH adjuster,
wherein the hydrogen ion type cation exchange resins include an acidic cation exchange resin having
sulfonic acid group as exchange group and an acidicfcation exchange resin having carboxylic acid
group as exchange group, both of which adsorb 5metal ions and release hydrogen ions (H+). [0034]
Examples of the pH adjuster in the present invention include substances having properties for
inhibiting (neutralizing or preventing the generation of) hydroxide ions (OH-) by supplying hydrogen
ions (H+), such.as citric acid, adipic acid, malic acid, 10 aceti¢ acid, succinic acid, gluconic acid, lactic
acid, phosphorit %tid, Hy&rdch EéVIarl id, &ifdirc afgl bk okfhge?l(évc‘:’isdérftﬁnt& ?uﬁfé@?%}%%@éqgubstances
for removing hyelmoxideiioristhsnbeing sbjaetditachyerelysisgosferrrinsdlubléimpdroxideis®ineral ores
including alumigymcions nanduathes phvadiusiers whichJorm insehibisdydixide y-baimgsubjected to
hydrolysis are Rr ferably used..AmonH% them al%mgrsuch a%%}g %)Iyrqwuriyﬁa%‘un%%gl m Séjjf%e are more
e by bel g st ]

: : g h G b : . .
preferred becau%el?ﬁ%?/ 6%%@?51% NS0 u%lénafu?nl um %?f/idr(l)lm ecte tglﬁ))droly&s while

: y .
having an Addigerripfanetorasesequbsterngeadenetiocceidiisraggisdatng Aeent) e iagnesium
ions and calciumiigns:»J9035] AAsHasaribedahove; iydrogeseion dype patiosexahangelsesins and

alums are preferreq sybstances which have bgth functions, as sequestering agent and as pH adjuster
t f ] rthe B fi¥nt. 9 .

even by one agnénot. }fﬁ 3 ﬁ‘%%%ﬁ%r??ﬁ 1|Lgapree eurlreawtlhégt,oln order to 3ic,upeprless time degradation of the

25 hydrogen generatin@ lant, the hydration number and the water content ratio of the substances,

such as sequestering ageniidanch pthadjester, eontainechiy the dlydrogersgenenatingsystemsare lower.
More Spe‘EHiCaU%nWH&ﬁ%ﬁBﬁE‘f&PﬁH%Q%QJ%%%&Qb';ri‘at%h%gﬂtl%gﬁsslé[@Q'Est&gﬁﬁﬁmgﬁag%%@{&er'

preferably dihydrate or lower, more preferably monohydrate or lower, and most preferably nonhydrate

or anhydride. 1t AisGBesstabIE AT tREVFATST TRt 1N d s At IV RO DI S SE RBFBRSAbIY 30
weight% or lessemere prefbralnly2:wieighipplonldsshanhmoshpieféradsly ¢S5 weigid%yertess. [00371

The living orgagigm applicalle high.cancentratian.hydrogemeeniaingd. fuid inthe.present igvention
includes a living organism ap%ica?i)e hydro erll-containedglugg of 35which the glisj;solveddh%drogen
concentration iRTHEAtA R TEBRR GFindte, ANEV TS PrardraBRF0sspRA SPmSIE FRe TinG organism
applicablé supersaturatesidiydrogensechtamed fidhid iff thedpseselst thventiomdryelvesiassituation where
the covering material is 1,000 um or less, preferably 500 um or less, more preferably 150 um

or less, and most preferably 50 um or less.
[0031]
Beside that, it is desirable that the average grain diameter of the hydrogen
20  generating agent such as metal magnesium in the present invention is a diameter
which is enough not to pass those grains through the covering material to the outside
and enables to increase the activity thereof by microparticulation. For example, it is
desirable that the average grain diameter of the hydrogen generating agent is 3,000 pm
or less, preferably 1,000 um or less, maore preferably 500 pm or less, and most preferably
25 250 pm or less.

{oo32]

The hydrogen generating system in the present invention may contain agents,
such as sequestering agent and pH adjuster, which accelerate the hydrogen generating
reaction, in addition to the hydrogen generating agent.

30 [0033]

Such a sequestering agent contains one or more substances for generating one
or more substances which are absolutely undissolved or scarcely dissolved in water and
hasg a property for adsorbing metal ions in the hydrogen bubble forming implement or
the covering material. Insoluble or poorly-soluble metal sequestering agents such as

35  cation exchange resin are preferably used. Among them, hydrogen ion type cation



dissolved hydrogen concentration is higher than or equal to the degree of solubility at ordinary
temperatures and pressures, and includes a living organism applicable high 5 concentration
hydrogen-contained fluid of 1.6 ppm or more, 2.0 ppra or more, 3.0 ppm or more, 4.0 ppm or more, 5.0
ppm or more, 6.0 ppm or more, 7.0 ppm or more, 8.0 ppm or more, 9.0 ppm or more, and 10.0 ppm or
more. 100381 Note that the selective hydrogen adding equipment for living organism 10 applicable
fluid according to the present invention, which is configured by accommodating the hydrogen
generating system into the hydrogen bubble forming implement, may be disposed within the closed
container for stSRE R IFIAY SN PESIREABIEALTE 8b My erriAE A J BrgHeRigHh Mpplicable
fluid, in the air spaceofitherclosedgdniatnernaxaea dhdooutehspaceohthecbidsed eodiameénn1 5100391
The hydrogen gag,ggneraiad mm% hydragenhubblefarming.implement by he.reagtion.pgtween the
e

hydrogen generating system and the gﬁener_atlng-pqrpose water is released via the g S/”q(gid
separating secfiSi St th&Rurager BUBBIE tortithg HpIEhTab iRES 8 Blosd CORMIHEF &8Ting the
living orgafismrappliceis|enfluid cand!20-fmansoashytilogen gas phase of high pressure and high
concentration. Note thagdhg applicant(s) have found out that, even when the selective hydrogen
adding equipment for | in oér%agﬂsmea licaple fluid a cordl%%to_ the presen n;i:éent%osrt\ is disposed in

.S . X s ter m the egent 1nvention inclu ances
the living organism applicabte fiuid, oSt of the genératéd hydrogen mofecties first transter toward the

air space of théelosedrepmtainérwithibitindiSzoltinkeintor thedivrdresbegantsniiepplldaBlesidad. [00401
Further to say, the aprlicant(s)iaue feungauithatiwhenthe Rydrogen geprratingnagrnicis, disposed
in the living organism applicable fluid after stored,in the hydrogen bubble forming implement, the
amount of ycH A BN AR ot g0 B R IE T e U T o the

fluid is further l68EuHan e Trsethicradhe i drsdsn Geheratihyagest iy periy R baréarsidte into the
living organismiapplicablenfiuidmathautbeaing-stosediin the: hydrogen buhbledarmingédmplement. [0041]
Thatis, hydrogen,melgcpies deneratecipmHne fiydigasn.geniatng.naenligl fosiared in the
hydrogen bubble }ormlng iImplement come to form clusters or microscopic 11 bubbles whilé directly
dissolving into Hf&vitiyisttpanientadslitsiblasureliifele dsadh e ARG ode miiedalsE Ard teleased
into the living ostyanismrapplicablefluidfuia the gasfiquicsephiaiingssetiioneehthadydscgelr bubble

forming implemgnt, the.hydragen bubhle; forming imp'emenh 851525 A Kint. ot 3toRPsARIig hydrogen

gas. thereby 5 resulting in that the hydrogen molecules once gather togﬁther In an appropriate

amount at the \fﬁf?ﬁﬁﬁ}‘bf‘fh%‘iﬁﬁ%?%ﬁlB@Fme(%ﬁé§ﬂ}6’&1ic?§§5%?ﬁj@%é’§ﬁ8 SR e BRBPRARET released

as hydrogen gas:bubblies: from the gas/liquid separating section. In other words, when released into
the living organism appligakle fluid, the hydrogen molecules are released as hydrogen gas bubbles
already having certain This is visually olgserved. For e ar{\ple, if the

selective A/drogen add%ﬁrgi%%?}%lr‘iéég‘%%?%znﬁ‘@g%rr’g‘%ité‘frﬁeéjﬁﬁ]l‘i)é‘a%i‘é filfg LEEBrding to the Present
invention is disposedin b cioses vbmthiher stovthgithetivingrorganishrapplicabledhdicandithe
container is left.fgr.a while4dnaolaid Joxm, then the hydrogen gas generated in the
[0036]
In addition, it is preferred that, in order to suppress time degradation of the
25  hydrogen generating agent, the hydration number and the water content ratio of the
substances, such as sequestering agent and pH adjuster, contained in the hydrogen
generating system are lower. More specifically, with respect to the hydration number,
it is desirable to be trihydrate or lower, preferably dihydrate or lower, more preferably
monohydrate or lower, and most preferably nonhydrate or anhydride. It is also
30  desirable that the water content ratio is 40 weight% or less, preferably 30 weight% or
less, more preferably 20 weight% or less, and most preferably 15 weight% or leas.
[0037]
The Living organism applicable high concentration hydrogen-contained fluid in
the present invention includes a living organism applicable hydrogen-contained fluid of

35  which the dissolved hydrogen concentration in the fluid is 0.1 ppm or more, and



15 hydrogen bubble forming implement releases intermittently hydrogen bubbles from the gas/liquid
separating section while causing the volume of the hydrogen gas phase to be progressively increased.
In other words, the released hydrogen gas is of largelidubble size, therefore moving upward in water to
rapidly transfer into the gas phase in the closed container. 20[004.3] In general, among ones of
ordinary skill in the art of producing not only hydrogen-contained solution but other gas-contained
solution with expectation of some form of industrial use, it has been considered that the important thing
for producing a high-concentration gas solution is to make the bubble sjze of the gas be microscopic
as 25 much adPOSEBIE theretPdtredifig thEfisilg Vel SERFSPInS BUISBRSS (WSFFHHE iSs phase. At
the time of the jrésent applidatioriiutdsttl rémainsdotberedognizediass oneviprimanitechhical issues
in the art to make¥agYS dnsstial dasses dncluding. hydragen, Qxygen Ao0zeng he.migiospubbles
and possibly nano-bubbles. OO44#30¥|eanwhile, thg invée tors have found out thzil,t, i&éi}g ase that

consumers attSMPtEs SHEIA AR B JARISH BpplicaBia A cORCBATEOA RO FENS CBRtained fluid
at various focationspsudirasinoraen wotkplad 8usirdet Samenstorefrori livisifar more Hesirpabie to form
first the hydrogen.gas Phaseinihie Josghcantaines anginciease. the iiereahpiesswrgn the container
thereafter appropriat Ié/ sha%irn% Otlheaclz_lgsi%% copnt%iingr r3:35t0 collect the hydrogen gas from the gas
phase, than dirxélgﬁeii ( is§’8ﬁ}ing yﬁfogen 1PRolecufes into the living organism applicable fluid in the
closed container whicH@3fks the living organism applicable fluid including drinking water and
beverages, such as teajand aifeg Q%1 ACCOIdINg tal @xpemasts iy the linuantersirepite of the
fact that the dissolved hydiogen, congentration,in the Jiving, organism applicable fljd ingreages up to
approximately 4 ppm after a lapse of 10 minutes from a situation where metal magnesium as the
hydrogen genetétifigragatiphds e orep osaa i e WAG ofgantem kppresblehble fithetliosed

container withaumbemmg@damdﬁhﬁ)majmgﬁm mmmgaaeoﬂﬁtnﬂém@oﬂﬁmgﬁgeihb Euﬁb@&qgtgﬁtxﬁhaking of
the closed contaiper.anlyingreasss e digsalvad hydregen cansentmiion.ii, 1o, ARpraxitately 0.9 ppm

(approximately 1.3 times). In contrast, the dissolved hydrogen concentration in the living organism
applicable fluid 4IGAR THEREASBI LTSS WSprBRAMSLENS BP S4B a lapse of 10 minutes from a
situation Where the sari@3ount of metal magnesium as the hydrogen 15 generating agent has been

disposed in the living organisi:aaplisable. Juidin the dased conianer.wih being.siotedin,he

: osed container drastically

hydrogen bubble forming implement, whereas subsequent s%ﬁi g of the clos I
increases the diS&BIBEHYEFSGER BoHEEMIEISAAE 1S ppPo 5%&%6%9\5%%%?8%%5%& 15

times). [00461 20Fsed, itis desimbledodceommiodatethithe dloded leotrtamnertite leydeogert adding
equipment for liyipg.Qraanismaprlicablefuichaccardingiie theresentinvepivnnhichds.cenfigured

by storing the hydrogen generatin stem and the generatjng-purpose water in,the hydrogen bubble
forming ir%%]en%ﬁ?,saang to a eﬁr ‘E)“rig?élgf s?%aq?%gt[ éeﬁ%gg% %or\r?fg%n%rrﬁ%nrbtﬁ%()&rp%%g to%%%%asing the
dissolved 25hydrebiemEshbertiation mtttealivingrordanisin appiiteble diyerogediesstaimettfiuid. (00471

for living organism apphicable fluid according to the present invention is disposed in the

living organism applicable fluid, most of the generated hydrogen molecules first

transfer toward the air space of the closed container without dissclving into the living
25  organism applicable fluid.

[o040]

Further to say, the applicant(s) have found out that, when the hydrogen
generating agent is disposed in the living organism applicable fluid after stored in the
hydrogen bubble forming implement, the amount of hydrogen dissolving inte the living

30  organism applicable fluid after putting them into the fluid 1s further less than the case
where the hydrogen generating agent is put in a hared state into the living organism
applicable fluid without being stored in the hydrogen bubble forming implement.

[0041]

That is, hydrogen molecules generated from the hydrogen generating agent not

35  stored in the hydrogen bubble forming implement come to form clusters or microscopic



In this case, the closed container in the present invention is intended to include a container which is
devised not to expose the contents in the container to the air. Examples of the closed container
include containers with lids, such as PET bottles andi30 aluminum bottles with caps. It is desirable
that the container has a portable form and volume in order for a person to easily shake it in his/her
hand. It is also desirable that the container is of 2 L or less, preferably 1 L or less, and most preferably
0.5 L or less, but not limited thereto. [00481 35Preferred materials for the container are to have low
hydrogen permeabrlrty 13 s th drogen permeabj ||t IS Iower the te nis hard to
escape from th& AL IS ﬁy SRS ThEHY ??og{ennﬁe 1in“ty%(?al aegzﬁ[clcii(flsed’ cor%t%ergrrser in the
present inventishes Eymsweéﬂémmslﬁmwovﬁm1Fe1f@re‘ﬁ@felteltrrerrhe9tbﬂedlé@s@ﬁbe€l in Patent
Application Noy2009:22456/-05the dike, mw&&nﬁkﬁeem%ramg prgparad tmstaklyokeep
approximately %h% egtyrated conqentra%tl n (1 6 ppm at 0, de o5 %%QQ &ratm) with t}pe \éolume of 20

OYIIN), =3}
times of the inner vqume o) amﬁ) contalner asano jeC e measure gan& tﬁe CFOSGd container

is then imrAersesd dtinagrs o ks M@H‘@m%@‘@#ieﬂ‘%ﬂ’rg%}%@%}fﬁ after BEwHg RS Fmedvith
clarified water (ghatcaalntreategywates; sdthastapwaterdavaiable fromihujisawacciiy water-service

treated to pass théa%‘é%hag ghgrcoal colugngggi_g 201 merea%lermgwgedg% lved hydrogen g&nqentratlon in
the clarified water 1S 15 measu%e]él herein the containér of lower h drogen ii[:Y[‘Prmeabrlrty in the

present inventiBA*Hvaes @%@éd”&%ﬁ?&lh‘é‘ﬁﬁ/ﬂﬁﬁ%l%@ﬁw%@éﬁ 66?13@ DR EE4560 ppb or
lower, preferahly-50R pph or lower: maretpiaieraidhy 10 0 ppbeareiosve disadsimast preferably 10 ppb or
lower. [00RL1 20It is desirable that the closed container has a pressure-proof property capable of
resisting the increasingﬁc})jét e inner pressure due to the generatlon of hydrogen. Specifically, it is

desirable to be a pressuté-prodt Whtaihis thanle of TeERin gl ikeifRFpre o2 'fPa as
absolute pressegeippreferalblyiOnd Mianimore piiefblalilyid . &cMiRan and o stpreferablyt®8 WMPa. A PET

bottle for carbopgied.gripkipay.be: %§nrarﬁ£@r§r9ryngseq is lﬁ%@érra;grel@aaret@eﬁl%edm@ntalner

comprises at the mouth thereof a mechanism re easi gt sure (vent slot) mdwa}/l through

opening the caff 1158 Bulpode’ ot $aFdty e ]ﬁlﬁ‘% R tR S PrEgLHt MvEistion is to
give a physicallindpactdrshbcktn3@ 1me®h@sedetﬁaﬁ@arwémherebwéma@mg thbdissolvedgas such

as dissolved 0&%@&[&%&%&9@9@{&%@@%@% Jﬂéidom;ﬁewqﬁ@g@e@%\@mlememm the

living organism a Ilcabl fluid and the gaﬁeehas ¥ %(easeéﬂﬂ ch other in %ge cIo (#?ontalner
ra

reeswe mmea 524] S OF jar
The shaking m% prese it thven |on involves natur ng Using handtor 58 well as artificial

shaking using airnahirdoE xamplesipl st nartfieraiostaiiby ﬁrﬂ’ﬂﬁfde into the gas phase in the

closed container.

20 (0043}

In general, among ones of ordinary skill in the art of producing not only
hydrogen-contained solution but other gas-contained solution with expectation of some
form of industrial use, it has been considered that the important thing for producing a
high-concentration gas solution is to make the bubble size of the gas be microscopic as

25  much as possible thereby decreasing the rising velocity of the bubbles toward the gas
phase. At the time of the present application, it still remains to be recognized as one of
primary technical issues in the art to make various industrial gasses including
hydrogen, oxygen or ozone be micro-bubbles and pessibly nano-buhbles.

[0044]

30 Meanwhile, the inventors have found out that, in the case that consumers
attempt to obtain a living organism applicable high concentration hydrogen-contained
fluid at various locations, such as home, workplace, street, and storefront, it is far more
desirable to form first the hydrogen gas phase in the closed container and increase the
internal pressure in the container theveafter appropriately shaking the closed container

35  to collect the hyvdrogen gas from the gas phase, than directly dissolving hydrogen



35shaking by using a shaking machine, an agitator, an ultrasonic generator, and other 14
apparatuses. [0053] Moreover, in order for hydrogen gas to be further accumulated in the gas
phase in the closed container, it is desirable to start the shaking after 1 minute has elapsed, 5
preferably 2 minutes, more preferably 4 minutes, furthermore preferably 8 minutes, and most
preferably 10 minutes, from the time when the selective hydrogen adding equipment for living
organism applicable fluid according to the present invention was disposed in the closed container.
[0054] 10Note that an exemplary case of the natural shaking in.the present invention is as follows.
That is, the shaKIgHEHENS H?e]d"kﬁ?:Rrﬁﬁﬁﬁﬁ‘eas%ji‘r?ﬁkﬁfeoﬁ%‘d%rh%{\ﬁ R SRR BAVRGAT Size, who
holds the middtéeportionoogthevleseticebtdindribyi s domidant hatet and hrovesonirtheawvrist to
shake it such that the capforms into an arch above the wrist with a pace of 2 strokes per second, total
120 strokes. 15[0055] 0045]Further, in order to accelerate the dissolution of the high-pressure and
high-concentration hy(grogen gas into the living organism applicable fluid, it is desirable that the time
period of tie shaking idBséends exterigerorithdvaturanétiakiny sprefefably forsdsshd$cor longer,

more preferably;ddisacands @rlangent and.still (2Opreferably 30nsaqondsloniangrrd00%]lto  In
addition, considering. the facility in shaking, the closed contaiper is provided therein with a head space
of 15% or less With respec% to the"container vo ume, pre%ralbﬁ/ 10% or Ise‘ss, and most preﬁarably 5% or
less even after'bidngpfitfedsits e8I iEG R Es SRt Hpbifchtse aresTo0s e Livingryraaiar, it is
preferred that theBhaktinghisl sucihthatswihenpeatéormithguthBeshaking afte tiispakingthesalective

nvdrogen gdding.eeuynmeht lofMna.ojaan am.aRpi6RoIR uidAcGRIANG.'Re Riesgpl igyention in

the living organism applicable 30 fluid, the dissolved hydrogen concentration in the living oe%ganism
t

applicable fluidigehRANRER R & S RIHEIBT tHe iSEBIIEI R0 JénReh darRratitr Hdfole’the
shaking, preferabhs3 tilsesoardaighehe mdrelpeéfétabbgehtimes:otrhigheimn Sknksor higher6 times or

higher, 7 times ot Righer o8:iMesefNigRerA0d BMESALMARER B hiserdef..and futher preferably
10 times or higher. 35[00581 ) _
minutes from a situation where the same amount of metal magnesium as the hydrogen
156  generating agent has been disposed in the living organism applicable fluid in the closed
container with being stored in the hydrogen bubble forming implement, whereas
- subsequent shaking of the closed container drastically increases the dissolved hydrogen
concentration up to approximately 3.0 ppm {(approximately 15 times},
l0046]

20 Thus, it 1s desirable to accommodate in the closed container the hydrogen
adding equipment for living organism applicable fluid according to the present
invention, which is configured by storing the hydrogen generating system and the
generating-purpose water in the hydrogen bubble forming implement, and to
appropriately shake the closed container, for the purpose of increasing the dissolved

25  hydrogen concentration in the living organism applicable hydrogen-contained fluid.

[0047]

In this case, the clesed container in the present invention is intended to include
a container which is devised not to expose the contents in the container fo the air
Examples of the closed container include containers with lids, such as PET bottles and

30  aluminum boitles with caps. [t is desirable that the container has a portable form and
volume in order for a person to easily shake it in his/her hand. It is also desirable that
the container is of 2 L or less, preferably 1 L. or less, and most preferably 0.5 L or less,
but not limited thereto.

[0048]

35 Preferred materials for the container are to have low hydrogen permeability.



15 Furthermore, it is preferred that the inner pressure in the closed container before the shaking
is equal to or higher than the atmosphere pressure in order to obtain higher concentration living
organism applicable hydrogen-contained fluid, such d8 supersaturated living organism applicable
hydrogen-contained fluid with 1.6 ppm or 5 higher. The solubility of hydrogen molecules to the living
organism applicable fluid increases as the inner pressure loaded by the generated hydrogen
molecules to the closed container increases, and exceeds the solubility at the normal temperature and
pressure in due time. The reason why the closed container storin the'hngo en %enera{tinl% system is
5 g i

left for a while fo EXaMBIREH R BRAMHPEL AT BE ERSERS IO P5Er rassiitize The closed

container from thecmsidesbystHengenerated hydrogen gas, and also to allow for appropriately shaking
the closed container upggpthe increased pressure thereby further accelerating the dissolution of the

hydrogen molecules t,ine ving erganm appliable udioger-contained flid, [0050) dgMeaniile
by being combined with fiydrogen denerating agents containing metals haVing higher ionization

tendency than hydrstsen asueloss métarimagrediurpiesriy dio genatethade s ribablib BaHigh molecular
substances havipglisgsuesteringsfunctionality-and ptiaeiusting furationality, psushrasttheably
above-describgd Ilydigdenon g cation exchangsr fesinmay consiute.an sffegtive ydrogen
generating systen in 20 which three functionalities o y&roge generating, sequestering and pH
adjusting are closliragebensetizfitirenatdnoinarr AL Hhcsaniisre drHOYETD e AYERRTAORS system
configured of metaturagnesits dnchydregesr ionhypecation éxXchangehsasinwwildieyéinafter be

described, J00GRSRIN aensrak.t melghiganeamyseaRtaciad MIRIe g oidanism appicable

fluid, hydrogen molecule and magnesium hydroxide are generated in accordance with the following
formula (1). [oommﬁt%?fﬂé%??ﬁ@(@mz

FO s e NI (15 30 RE Sh & Fakdioh PRECHRITSHR thereof,
elementary reagtions:ardwoensidered: Mg Mg2+ + 2e- Formula (2) wherein electrons are released from
metal magnesium; 2H2g,4,2c 20H- + H2 Formula (3) wherein the electrons derived from the

metal magnesium reduce water 35hmoclrecullesdt(%l gdenerate hydrogen molegulelanfd deroxid_q ions; and
16 2H+ + 2e- -4 E|2 I%ﬁﬁe[ﬂge(ﬁ)t e dissolved hydrogen concentration in the clarified” water is

15  measured, wherein the container of lower hydrogen permeability in the present
invention involves a closed container with dissolved hydrogen concentration of 1,000
ppb or lower, preferably 500 ppb or lower, more preferably 100 ppb or lower, and most
preferably 10 ppb or lower.

[0051]

20 It is desirable that the closed container has a pressure-proof property capable
of resisting the increasing of the inner pressure due to the generation of hydrogen.
Specifically, it is desirable to be a pressure-proof container capable of resisting the inner
pressure of 0.11 MPa as absolute pressure, preferably 0.4 MPa, more preferably 0.5
MPa, and most preferably 0.8 MPa. A PET bottle for carbonated drink may be

25  preferably used. It is also desirable that the closed container comprises at the mouth
thereof a mechanism for releasing the pressure (vent slot) midway through opening the
cap for the purpose of safety opening.

[0052]
The shaking in the present invention is to give a physical impact or shock to

30 the closed container thereby replacing the dissolved gas such as dissolved oxygen in the
living organism applicable fluid with hydrogen gas while contacting the living organism
applicable fluid and the gas-phase hydrogen with each other in the closed container.
The shaking in the present invention involves natural shaking using hand or hands as
well as artificial shaking using a machine. Examples of such artificial shaking include

35  shaking by using a shaking machine, an agitator, an ultrasonic generator, and other



wherein the electrons derived from the metal magnesium reduce hydrogen ions to generate hydrogen
molecule. [0062] 5Here, if hydrogen ion type cation exchanger resin is present in the vicinity of metal
magnesium, then the magnesium ion released in accgrdance with Formula (2) is adsorbed to the
hydrogen ion type cation exchanger resin and hydrogen ions are released from the hydrogen ion type
cation exchanger resin. Therefore, electrons released in accordance with Formula (2) preferentially
reduce such adjacent hydrogen 10ions rather than reduce water molecules. [0063] Thus, in the
hydrogen generating system of the present invention, hydrogen is preferentially generated in
accordance wittP BT (4) which is a hydrogen generating reaction not to generate hydroxide ions
rather than in accordati@éikith Formula (3) 15 which is a hydrogen generating reaction to generate

hydroxide ions. Consegyantly,, thehvdiegaROsRsrating reachion.may.Re readily:acealarried because
magnesium ions and hydroxide ions are liapl ]to be maiqltaiqjeq{_as being constantl d{ecregsed in the
%F“I % tel%l se

system. [0064]" 1€ COSHGSERHEF T Bodiidh of not ChaRging the Ei:fin‘s itUent

of not chahgin ¥ Sfthe G organism
20applicalfle floidfimthie presentinverntorr icltlestcontépts fsubirasrbuatriotlidittcrionisst changing
the total hardnggs and(as-pla-efithediving. eroanismapplicalledivide (0065} hydriees, theisendition of
not changing the total haé)dnréess of the living organism applicable fluid includes the %llé)ryv‘ir;g cases, but
is not limited theélr%f)él?%[ 0 lé[]mg "Ehat'is,'Such cases inciude & case where a PET bottlé for
carbonated drificatsdun 530k sfbianiaineten filled with full water to the mouth) is substantially filled
with 515 cc of living orgasigm applicable fluid as being clarified water obtained by dechlorination

treating of gap water ang haying, tolalnaraness.Ganardnese.Md20 hardngss) el ApRIRHimately 55
to 65 ppm (clarified water such as obtained %y treating tap water avai atb e from Fujisawa city

water-service t8epaLe throtibif dschbe chAEBIIh AT IS AD R S ERIRAS DBt CIng E RAPHF AT for
high-concentragiandaydrbgemisel i ontacaoktt ng.donthiellpresentinfemiior ds: dispasadinstha@ikving

organism appligale flis, he.hetile s efh e laidk it duing. Laaminutes, and e fotalnardness of

the solution 35after performing typical and natural shaking (holding the middle portion of the PET 17
bottle by one's HEPRAF HARE ahY RGRRGESH IS THERG T RY S that e Thp18ffs into an arch above

the wrist with a pace of@strokes per second, total 120 strokes) is from (the total hardness of the
original water minus 2% ppm) tq (thetotal hardngss.ot thesiginalwaterplug; 25 RRI). prefgrably from

(the total hardness of the original water 5 minus 15 ppm) to (the totaéhg%@;s of the ori%knal water
Adl Wate

plus 15 ppm), A FHESEBPRIATABN FRERT GRe TOParR AP aRE L BR TR 250 t thih & T8%pm) to (the

total hardness tfahéherigirabwatérplirs B0dpng)is 5 seconds or longer for the natural shaking,

preferably 1¢ seconds or longer, more preferably 15 seconds or longer, and still
20  preferably 30 seconds or longer.

{0056}

In additicn, considering the facility in shaking, the closed container is provided
therein with a head space of 15% or less with respect to the container volume,
preferably 10% or less, and most preferably 5% or less even after being filled with the

25 living organism applicable fluid.

[0057]

Moreover, it is preferred that the shaking is such that, when performing the
shaking after disposing the selective hydrogen adding equipment for living organism
applicable fluid according to the present invention in the living organism applicable

30  fluid, the disselved hydrogen concentration in the living organism applicable fluid is
enhanced twice or higher of the dissolved hydrogen concentration before the shaking,
preferably 3 times or higher, more preferably 4 times or higher, 5 times or higher, 6
times or higher, 7 times or higher, 8 times or higher and 9 times or higher in this order,
and further preferably 10 times or higher.

35 [0058]



[0067] Here, the condition of not changing the pH of the living organism applicable 10fluid
includes the following cases, but is not limited thereto. [0068] That is, such cases include a case
where a PET bottle for carbonated drink (about 530 ctsvolume when filled with full water to the mouth)
is substantially filled with about 515 cc of living organism applicable fluid as being clarified water
obtained by 15 dechlorination treating of tap water and having pH of approximately 7.0 to 7.8 (clarified
water such as obtained by treating tap water available from Fujisawa city water-service to pass
through a charcoal column), the nondestructive producing equipment for hiﬁ?h-concentratjon hydrogen

solution according to tHe'PFrEEEREinVe it e He 88L& IS TG WrGaRiht APphitdBIEA10, the bottle
is left to be laidtiéitrdtinghibminutes, 20 ahdhhetpih of¢hersohition aktenpeiformingdypieal and

natural shaking,(hplding,the migddlepartion oi-ig RiLibatile hyaanes daminanthand.apd moving only
the wrist such that the cap Ffé)rm,s into an arch above the wrist with a pace of 2 strokes \R?%?r second, total

120 strokes) is BRI ARG HES OF 8 PRI WARB FIHUS TS S (ISP DI HHE SFidinal WREEPblus 1.5),
preferably fromhitttepH1Gkthe driginal Waderarinusldc0ksot¢thlec 25pk¢ of theiorigineliwbleflplds 1.0), and

most preferably,from.@hepofthe griginalevaiarminua.-gida-dihe pH.ekthe.riginal walgk plus 0.5).
Examples [0069]] Hﬁreinafter, exam%)les of the resent irg}{gbrllfligna\évitl{lbe desqrgsged. l\sllgte tha& 30 when

. C Oﬁe con.trllner ancreates, and exe e % e _norma mopfer ure_an
there is no particular explanation in theé present application, various gauges used for measuring

various physicatityssailties dre d81ollonss prsmeteblindridint fermpeiaturetintisator) wmdnetactured by
Horiba, Ltd. (mainbatdudype-R-k3-prope typa: 9620:405): angdHmeter {dissolveddydregen meter)
manufactyred Qy DKIC-Toa Carporation (main body.type; DHDI-1. el ctrodg robe) type; HE-5321,
ranspondiy 35 e BHAE R LB 0070 o e o e e O Aot BB OYBELS were

measured by Célthabtel e aldriretriy Riethigtelisihg addh o e spatysy DRIZOYD (Waftifittured by
FIACH Companmys&[Q0kl{bxample k{illustratechastikiu2dn of thA ydiggemgraekatinglsystem (c-1)

containing 300 mg of Qég%@gp%@ggg QL&M%%Q%MH&%MG@' Corporation) as the hydrogen
vih : N OTERS -

. Vihg or . .
generating agent ané)furt er containing mg of hydrogen ion type cation exchange resin
(obtained by 10059]

15 Meanwhile, by heing combined with hydrogen generating agents containing

metals having higher ionization tendency than hydrogen, such as metal magnesium, or
hydrogenated metals, insoluble high molecular substances having sequestering
functionality and pH adjusting functionality, such as the above-described hydrogen ion
type cation exchanger resin, may constitute an effective hydrogen generating system in

20  which three functionalities of hydrogen generating, sequestering and pH adjusting are
closely associated with one another. As an example, the hydrogen generating system
configured of metal magnesium and hydrogen ion type cation exchanger resin will
hereinafter be described.

{0060]

25 In general, if metal magnesium is contacted with the living organism
applicable fluid, hydrogen molecule and magnesium hydroxide are generated in
accordance with the following formula (1),

{0061l
Mg + 2Hz0 — MglOH): + Ha - Formula (1)
30 As the reaction mechanism thereof, elementary reactions are considered:
Mg — Mg2t + 2e- -+ Formula (2)
wherein electrons are released from metal magnesiums:
2H:20 + 2e~ —» 20H- + Hz - Formula (3)
wherein the electrons derived from the metal magnesium reduce water

35  molecules to generate hydrogen molecule and hydroxide iongi and



10 thermally-drying "DIAION lon Exchange Resin SKIDH: Mitsubishi Chemical Corporation”, a
commercially available strongly acidic ion exchange resin H-type product) was enclosed and heat
sealed in a nonwoven fabric (Precise Regular C5160tAsahi Kasei Corporation) (c-2), and then stored
in an acrylic resin tubular hydrogen bubble forming implement (c-3) with that nonwoven fabric. The
selective hydrogen 15 adding equipment for living organism applicable fluid according to the present
invention was obtained by dropping generating-purpose water (c-4) into the hydrogen bubble forming
implement with such a +)g:ten; of ﬁetting__t 1e nonw 4\{en fabric, and closing the opening of the
hydrogen bubble formifig implemerit with the gas/iquid separating section (FIG. 1). 20[0072]
Subsequently, a PET bditieiforheaibonate dedrink faboiiessetdovsiurriaw rehdilledivikofiiisvater to the
mouth) was substantially filledaithhabaut 515 cc of clarified water (charcoal-treated water obtained by
treating tap water avai[%gé from Fujisawa city water-service to pass through a charcoal column), and
the selective hydrogen 25adding equipment for living organism applicable fluid was then disposed into
the clarifiedl water in tHéePET boftegodrapre catfpieraghtarethebotife s tefte e MMAAE during 10
minutes, and one:af the-prasentinventors Hapanese manehl3Q'sdavinganigveragephysical size)
then held the 30, middle goriion,aLihe,PET batlie by ais.damigant fand.and moyed apl th wrist to
shake it such that the cap was forming into an arch apbove the wrist with a pace 6f 2 strokes per
second, total 170°atfskESTotas 8 4eethdey). [oerr4ftion exchapgetsifitihent8 HEPESdGIFETFEFDH,
dissolved hydregemebncantsadions caltiiin-35(L8) hasfinessadn deagresiun{Mg) haidress of
contained, fuid.pefore and after ;19 shaking;[00,75] [Example 21 (illustrated as FIG. 3) A hydrogen
generating system (d-1) containing 300 mg of metal magnesium 5 (MG100: Kanto Metal Corporation)
as the hydrogen gene fif agent and further containing 1,500 mg of hydrogen ion type cation
exchange resin (obtairi@duy:thiserhadiyoghny g RIANONstom EXkdlrange:Resie:8Kh Bt i Migsulsishi

Chemical Corpgration’; srcommercialy.available siRngiwasidis ion&xchange tesinekiyRggproduct)

was enclosed and heat sea?ed ina non\r/%fgv_e fabric (Phreci e Regular C5160: <tO?Asahi ei
Corporation) (d9 "SR el &3¥Eatn BN SeSficEsT RBuIdF Ry ardseH BB b foriRg ifnplement (d-3)
with that Abnweverh fabricy Fhee seleetivensydrotien taddirgaée bipmeneforsividgorganithy. dirplicable

fluid according g the Rresenh entionwas.olpalaee . anping watesinia dhehyslregendaubble
forming |mplenﬂegt with such anl.%fent of Wettln%ﬂéeégnwoven falZHIC |nsertlﬁ]gntttla %astlllrgwd

. roxiae icns are to be maintaine 1 OILSTan de rease 8 .
separating 15 $ection described with reference to 15 be disposed into the tubdlar hydrogen

bubble forming implenf&f§4o as just not to leave a space at the middle portion, and opening one or
more hydrogen gas pexneahle helesidt#hh ak adan-akihe outenwallafithe dydrogen:kubhle forming

implemeni{)[oozgp icable fluid in the present invention includes concepts, such as, but not limited to,
not changing the total hardness and/or pH of the living organism applicable fluid.
{oo65]
Here, the condition of not changing the total hardness of the living organism
applicable fluid includes the following cases, but is not limited thereto.
25 [0066]
That is, such cases include a case where a PET bottle for carbonated drink
{about 530 cc volume when filled with full water to the mouth) is substantially filled
with 515 cc of living organism applicable fluid as being clarified water obtained by
dechlorination treating of tap water and having total hardness (Ca hardness + Mg
30  hardness) of approximately 55 to 65 ppm (clarified water such as obtained by treating
tap water available from Fujisawa city water-service to pass through a charcoal column),
the nondestructive producing equipment for high-concentration hydrogen selution
according to the present invention is disposed in the living organism applicable fluid,
the bottle is left to be laid flat during 10 minutes, and the total hardness of the solution
35  after performing typical and natural shaking (holding the middle portion of the PET



20Subsequently, a PET bottle for carbonated drink (about 530 cc volume when filled with full water to
the mouth) was substantially filled with about 515 cc of clarified water (charcoal-treated water obtained
by treating tap water available from Fujisawa city watér-service to pass through a charcoal column),
and the fringe of the hydrogen bubble forming implement was then caused to engage with the PET
bottle mouth 25 portion while the equipment was inserted into the mouth portion, and the cap was
closed so as not to immerse the equipment in the water. At that time, the hydrogen gas permeable
holes were positioned above the water level of the clarified water. [00771 Thereafter, the bottle was
left during 10 Mititifed’ AR SIE BN BRIt 36" R SRMHIE{ TLPERAER ah'Bt 45°s HAVIG an average
physical size) tirenrhielebtive thiddisportion pidthel RET dottled ydvig: dotriid ar¥Crard ands frowved only the

wrist to shake iggeIch ihahihe.capMwas JAERINGINS. anaichabewe thewdigkyit apace pfie strokes

per second, total 120 strokes ‘(tltot 60 seco dﬂs)tj. 1(%078 35Measurements were done for pH,
irbepalaien s g T AR bt A

contained fluid:beferd amgaftér Shakirtg! [ooTRFEXahplerRinsA vaidrogen Heneratingdsyatem
containing 300gngefynetal-magnesimMGIO0: Kantedatal Sorpenation) asHhecyssagen
generating ag nz}lgng furftg%racont%ilningeggpum% of n3a|ic acid (DL-malic acid: FITS CHEMICAL CO.,

LTD.) was enc osed with water absorbent paper Hhd heat sealed in a nonwoven fabric (Precise

Regular C5160: Asahi RER Corporation), and then stored in an acrylic resin tubular 10 hydrogen
bubble forming implentéstwita taatnpavwsovien dabritn d hie selectivie: Nyeig gesatdding geaipment for

iving oraagismyanplicable luidiassording.to e Rresentinvention yas obtained by dropping water into

the hydrogen bubble forming implement with such an extent of wetting the nonwoven fabric, inserting a
stopper made of water %¥¥drbent paper and in turn the gas/liquid separating section described 15 with
reference to FIG. 1 to Bedisposed intedhectubularinydrogen bulidlectorimifeg implenrentdmas just not

to leave a spagg;af, theysniddle, portion. AR ARANNG PREQL MOENYEogen das RAermeaklg.Roles at a
part of the outer wall of the hydrogen bubble forming implement. [0080] 20Subsequently, a PET bottle

for carbonated WiRRYABIUL 56" S VS EFE MR el Rt L REte (5 e maithy WA €Ubstantially
filled with ldboud sk doafool arifica svdtep (eharcoel treate d Watepobtamed by freatfifdctapfwater

available from RujisawenGlb Walgksarvies iRRas s trpugh ambarcealsRlimnyand the.fringe of the
hydrogen bubble formin}gr mplement was then caused to e e with the PET bottle mou}h 25 portion

while the equipthfifas ;jﬁléilrtédclnat]bc%?e%%’t ’p%rﬁorﬁ?n%%gf%glgg WAL G &Y 4848 Mot o immerse
the equipment ingtheowatdrafietiatdivaen by rogerdigadpdrmoatiet hotestwere positfohed above the
water level of thg: ¢lasified swateh applicable fluid, the bottle is left to be laid flat during 10 minutes,
20  and the pH of the solution after performing typical and natural shaking (holding the
middle portion of the PET bottle by one’s dominant hand and moving only the wrist
stich that the cap forms into an arch above the wrist with a pace of 2 strokes per second,
total 120 strokes) is from (the pIf of the original water minus 1.5} to (the pH of the
original water plus 1.5), preferably from (the pH of the original water minus 1.0} to {the
25  pH of the original water plus 1.0), and most preferably from (the pH of the original
water minus 0.5} to (the pH of the original water plus 0.5).
Fxamples
[0069]
Hereinafter, examples of the present invention will be described. Note that,
30  when there is no particular explanation in the present application, various gauges used
for measuring various physicality values are as follows: pH meter (ncluding
temperature indicator) manufactured by Horiba, Ltd. (main body type: D-13, probe
type: 9620-10D); and DH meter (dissolved hydrogen meter) manufactured by DKK-Toa
Corporation (main body type: DHDI-1, electrode {probe) type: HE-5321, transponder
35  type: DHM-F2).



[00811 Thereatfter, the bottle was left during 10 minutes, and one of the present 30 inventors
(Japanese man of 30's having an average physical size) then held the middle portion of the PET bottle
by his dominant hand and moved only the wrist to shéke it such that the cap was forming into an arch
above the wrist with a pace of 2 strokes per second, total 120 strokes (total 60 seconds). [0082]
35Measurements were done for pH, dissolved hydrogen concentration, calcium 21 (Ca) hardness,
and magnesium (Mg) hardness of contained fluid before and after shaking. [0083] [Comparative
Example 1] 5A hydrogﬁOn @ nerating system was prepared to contain 300 mg of metal magnesium as
the hydrogen generati g? jent and further contain 1,500 mg of hydrogen ion type cation exchange
resin (obtained by theraddlydrfing B AGN HtorExchaigedResimS k] BeisMitd ubishik Bhermical
Corporation”, a.gefmmencialbavailable strenaly.acidicion exchangs rasin datype PIduol:H 0[0084]

A PET bottle fo carbor}ated drink (about 530 cc volume when filled with full water to the mouth) was
substantially fil ed With about 515 cc of clarified water (charcoal-treated water obtained by treating tap
water avaifable from F[ﬂ%/d\]/va city water-service to pass through a charcoal column), and the hydrogen

generating system 15wes:thein putidicestlyantortive glarified water in the PET bottle. [0085]
Thereafter, the bottle v@ I&j{t} %urine% 1rO tming};esﬂ agﬂdlgrée gitnhl% 805%§ent i(r)l%/renré ors ]]Qalpealnn%se man of
30's having an average p ysu%a?s%ze ﬁ1enghefcti ltnﬁe middle portion o tlﬁé PET bottle by his dominant
hand and mové{GHY the WAt s dnara wrZoEuchsthbt th@%%%ﬁﬁﬁ%g%mata%rgw%éve the
wrist with a pacemdfidistrokespensesongdiofah 120 strpkesafiotal SOhs@gonas)n [0086ihed by

Measure_rﬁ‘ﬁntsg}é‘(e%?aﬂ?-'&?y@%p'?bﬂ?éf%'v?&hﬂ&%‘i@&%&ﬁ@”@?ﬁ%}@'ﬁ%ﬂ%@ hardngss. and
magnesium (Mg) hardness of contained fluid before and after 25shaking. o
orporation”, a commercially available strongly acidic ion exchange resin H-type

product} was enclosed and heat sealed in a nonwoven fabric (Precisé Regular C5160:
Asahi Kasei Corporation) (¢-2), and then stored in an acrylic resin tubular hydrogen
bubble forming implement (¢-3) with that nonwoven fabric. The selective hydrogen

15  adding equipment for living organism applicable fluid according to the present
invention was obtained by dropping generating-purpose water (c-4) into the hydrogen
bubble forming implement with such an extent of wetting the nonwoven fabric, and
closing the opening of the hydrogen bubble forming implement with the gas/liquid
separating section (FIG. 1).

20 [0072]

Subsequently, a PET bottle for carbonated drink (about 530 cc volume when
filled with fudl water to the mouth} was substantially filled with about 515 cc of clarified
water (charcoal-treated water obtained by treating tap water available from Fujisawa
city water-service to pass through a charcoal column), and the selective hydrogen

25  adding equipment for living organism applicable fluid was then disposed inte the
clarified water in the PET bottle.

[0073]

Thereafter, the bottle was left to be laid flat during 10 minutes, and one of the
present inventors (Japanese man of 30’s having an average physical size) then held the

30  middie portion of the PET bottle by his dominant hand and moved only the wrist o
shake it such that the cap was forming into an arch above the wrist with a pace of 2
strokes per second, total 120 strokes (total 60 seconds).

[0074]

Measurements were done for pH, dissolved hydrogen concentration, ealcium

35 (Ca) hardness, and magnesium (Mg) hardness of contained fluid before and after



[0087] [Reference Example 11 Measurements were done for pH, dissolved hydrogen
concentration, calcium (Ca) hardness, and magnesium (Mg) hardness of the clarified water used in the
30 Examples and the Comparative Example. [0088] Results are shown in Table 1. [0089] [Table 1]
(wad) Ha Before: 0.24 | After: 3.0 Before: 0.06 After: 2.90 Before. 0.06 After 1.5 _.1 ! Before:
1.04 |After: 1.15 000 Mg hardness (PPrn) Before: 20 After: 18 Before: 18 After 19

shaking.

[0675]

[Example 2] (Nustrated as FIG. 3)

A hydrogen generating system (d-1) containing 300 mg of metal magnesium

5 (MG100: Kanto Metal Corporation) as the hydrogen generating agent and further

containing 1,500 mg of hydrogen ion type cation exchange resin (obtained hy
thermally-drying “DIATION Jon Exchange Resin SKI1BH: Mitsubishi Chemical
Corporation”, a commercially available strongly acidic ion exchange resin H-type
product) was enclosed and heat sealed in a nonwoven fabric (Precisé Regular C5160:

10 Asahi Kasei Corporation) (d-2), and then stored in an acrylic resin tubular hydrogen
bubble forming implement (d-3) with that nonwoven fabric. The selective hydrogen
adding equipment for living organism applicable fluid according to the present
invention was ohtained by dropping water into the hydrogen bubble forming implement
with such an extent of wetting the nonwoven fabric, inserting the gas/liquid separating

15  section described with reference to FIG. 1 to be disposed into the tubular hydrogen
bubble forming implement so as just not to leave a space at the middle portion, and
opening one or more hydrogen gas permeable holes (d-4) at a part of the outer wall of
the hydrogen bubble forming implement.

[o076]

20 Subsequently, a PET bottle for carbonated drink (about 530 cc volume when
filled with full water to the mouth) was substantially filled with about 515 cc of clarified
water (charcoal-treated water obtained by treating tap water available from Fujisawa
city water-service to pass through a charceal column), and the fringe of the hydrogen
hubble forming implement was then caused to engage with the PET bottle mouth

25  portion while the equipment was nserted inte the mouth portion, and the cap was
closed so as not to immerse the equipment in the water. At that time, the hydrogen gas
permeable holes were positioned above the water level of the clarified water.

{00771
Thereafter, the bottle was left during 10 minutes, and one of the present

30  inventors (Japanese man of 30’s having an average physical size) then held the middle
portion of the PET hottle by his dominant hand and moved only the wrist to shake it
such that the cap was forming into an arch above the wrist with a pace of 2 strokes per
second, total 120 strokes (total 60 seconds).

[0078]

35 Measurements were done for pH, dissolved hydrogen concentration, calcium



Before: 22 After. 21 Before. 75 :After 81 000? Ca hardness (Pli/m) ia-10398 After: 41 Before: 41 After:
40 Before: 41 ;After 42 Before: 39 After: 38 00 | tt 8EIL :940-298 After: 7.33 Before: 7.33 After 7.34
Before: 7.34 |After: 7.34 Before: 10.54 After: 10.61 ZE§L 14409 rp'ei Stand Stand

(Ca) hardness, and magnesium (Mg) hardness of contained fluid before and after
shaking.

10079]

{Example 3]

5 A hydrogen generating system containing 300 mg of metal magnesium
(MG100: Kanto Metal Corporation) as the hydrogen generating agent and further
containing 900 mg of malic acid (DL-malic acid: FUSG CHEMICAL CO., LTD.} was
enclosed with water absorbent paper and heat sealed in a nonwoven fabric (Precisé
Regular C5160: Asahi Kasei Corporation), and then stored in an acrylic resin tubular

10  hydrogen bubble forming implement with that nonwoven fabric. The selective
hydrogen adding egquipment for living organism applicable fluid according to the
present invention was obtained by dropping water into the hydrogen bubble forming
implement with such an extent of wetfing the nonwoven fabric, inserting a stopper
made of water absorbent paper and in turn the gas/liquid separating section described

15  with reference to FIG. 1 1o be disposed into the tubular hydrogen bubble forming
implement so as just not to leave a space at the middie portion, and opening one or moyre
hydrogen gas permeable holes at a part of the outer wall of the hydrogen bubble forming
implement.

[0080]

20 Subsequently, a PET bottle for carbonated drink (about 530 ce volume when
filled with full water to the mouth) was substantially filled with about 515 cc of clarified
water (charcoal-treated water obtained by treating tap water available from Fujisawa
city water-service to pass through a charcoal column), and the fringe of the hydrogen
bubble forming implement was then caused to engage with the PET bottle mouth

25  portion while the equipment was inserted into the mouth portion, and the cap was
closed so as not to immerse the equipment in the water. At that time, the hydrogen gas
permeable holes were positioned above the water level of the clarified water.

[0081]
Thereafier, the bottle was left during 10 minutes, and one of the present

30 inventors (Japanese man of 30’s having an average physical size) then held the middle
portion of the PET bottle by his dominant hand and moved only the wrist to shake it
such that the cap was forming into an arch above the wrist with a pace of 2 strokes per
second, total 120 strokes (total 60 seconds).

[0082]

35 Measurements were done for pH, dissolved hydrogen concentration, calcium



Stand \ Hydrogen bubble forming implement Present Present Present Absent \ Generating- purpose
water amount (cc) Lli N\ Mg SK1BH
21

(Ca) hardness, and magnesium (Mg) hardness of contained fluid before and after
shaking.
[0083]

[Comparative Example 1}

o

A hydrogen generating system was prepared to contain 300 mg of metal
magnesium as the hydrogen generating agent and further contain 1,500 mg of hydrogen
ion type cation exchange resin (obtained by thermally-drying “DIAION Ion Exchange
Resin SK1BH: Mitsubishi Chemical Corporatien”, a commercially available strongly
acidic ion exchange resin H-type product).

10 [0084]

A PET bottle for carbonated drink (about 530 cc volume when filled with full
water to the mouth) was substantially filled with about 515 cc of clarified water
(charcoal-treated water obtained by treating tap water available from Fujisawa city
water-service to pass through a chareoal column), and the hydrogen generating system

15  was then put directly into the clarified water in the PET bottle.

{0085]

Thereafter, the bottle was left during 10 minutes, and one of the present
inventors (Japanese man of 30’s having an average physical size) then held the middle
portion of the PET bottle by his dominant hand and moved only the wrist to shake it

20  such that the cap was forming into an arch above the wrist with a pace of 2 strokes per
second, total 120 strokes (total 60 seconds).

[0086]

Measurements were done for pH, dissolved hydrogen concentration, calcium
(Ca) hardness, and magnesium (Mg) hardness of contained fluid before and after

25  shaking.

[0087]

[Reference Example 1}

Measurements were done for pH, dissolved hydrogen concentration, caleium
(Ca) hardness, and magnesium (Mg) hardness of the clarified water used in the

30  Examples and the Comparative Example.
[0088]

Results are shown in Table 1.
[0089]

[Table 1}
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Example 1 3 aidwexa E aidwbx3 !Comparative Example 1 Reference Example 1 23 [Description of
Reference Numerals] [0090] a valve a-1.. lampshade-like head part 5a-2... axial part
a-3... flange b recessed component b-1.... center holeb-2... fan-like hole 10b-3... edge 24 What is
claimed is:

[Description of Reference Numerals]
[0090]
a... valve
a-1... lampshade-like head part
5 a-2... axial part
a-3... flange
b... recessed component
b-1... center hole
bh-2... fan-like hole
10 b-3... edge



1.A selective hydrogen adding equipment for living organism applicable fluid, comprising: a
hydrogen generating system that contains a hydrogen generating agent as an 5essential constituent,
the hydrogen generating agent being hydrogenated metal or metal having higher ionization tendency
than hydrogen; and a hydrogen bubble forming implement that stores the hydrogen generating
system for generating hydrogen gas by a reaction between the hydrogen generating system and a
generating-purpose water, the hydrogen bubble forming implement 10having a gas/liquid separating
section including an open-close type valve, wherein the hydrogen bubble forming implement is
disposed in a ciBstdscdmmrierstoring living organism applicable fluid and the hydrogen gas is
supplied into the closegd cantainensiesing living.organisehapplicable fuishvia thepgasiligaidseparating
section thereb%()toég?lrovide living organism applicable hydrogen-contained 15fluid, and wherein the

open-close type Vi G(Sémllgopened by a gas pressure of hydrogen gas generated in an internal of the

hydrogen bubble formihgVitipeneResibirg e Paetiet Betnadn dre By sragar getreratiig system and
the generating«perpase svatertharehiy thyexbaustdmudsogenagastinkorth enclosed centainei as an

external of the QX@%%Q%’?&&@@Q@JJE@&@%@W%n‘."ﬁ}i&?ot&%,o&%n'Close type valve is closed after

the exhaust. o _
a hydrogen bubble forming implement that stores the hydrogen generating

system for generating hydrogen gas by a reaction between the hydrogen generating
system and a generating-purpose water, the hydrogen bubble forming implement
10 having a gas/liquid separating section including an open-close type valve,
wherein the hydrogen bubble forming implement is disposed in a closed
container storing living organism applicable fluid and the hydrogen gas is supplied into
the closed container storing living organism applicable fluud wvia the gas/liqud
separating section thereby to provide living organism applicable hydrogen-contained
15 fluid, and
wherein the open-close type valve is opened by a gas pressure of hydrogen gas
generated in an internal of the hydrogen bubble forming implement owing to a reaction
between the hydrogen generating system and the generating-purpose water thereby to
exhaust hyvdrogen gas into the closed container as an external of the hydrogen bubble

20 forming implement while the open-close type valve is closed after the exhaust.



