1 PRODUCING METHOD FOR LIVING ORGANISM-APPLICABLE HYDROGEN-CONTAINED FLUID
AND PRODUCING APPARATUS FOR THE SAME BACKGROUND OF THE INVENTION 51.

Technical Field of the Invention [0001] The present invention relates to a producing method for
living organism-applicalroen-cotand Iid and ﬂo roducing apparatus for the same.[0002] It
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is to be noted that the co#tent Toretevant to Japanese

Patent Applicati¥iiNkg®) QERI-06ASS Kile SIdAVSNEhPRDRDOONN A PRABADES4 I&d A Narch 19,
2009, N0.2009-221567 filed on September 25, 2009, and PCT Application No. PCT/JP2010/052201
filed on February 15, 2010, will be incorporated herein by reference, as a part of the description and/or
drawings of tM@B@HMﬁ@Fﬁﬁ@ME{M. e Related Art [0003] Inhalation of
hydrogemn gas,. deaking:DF aydlcdgeniwaietipinjection of living organism-applicable hydrogen-contained
fluid, and the like are ltknown as means of transferring 20 hydrogen molecules as a substance for
medical use into a living Qrganism tlanangsesUnexamined P et ArplicationRuhlicatinn -Ne.
2005-1263841)y Apd'ggnt_igo t%%@dlhﬂ{hgaﬁ)cf%mﬁ{@ﬁ?go&%% Y g%glgg_-comm fluid is considered as an
ideal transfer means sinc guere re o, Qg\ndlln% rﬁlés Su ké Saﬁ /trlleﬂfa%%%ﬁinnhg_lgn Okéxdrgrgsen gas.
[0004] 25However, the TVihd Dfganism-applicabia Rydrogen-contained fuid admintstered to a living
organism for iblevautposkemhesaiftaming ppltaddidnc tion S 60/ FEVeh fided antiekiete h G M8 edses and
disorders reqyigs siuetuid uality management (om dhe yioupeint.of guaranice of physicel and
chemical purity and cotintermeasures against batteria and microorganisms. AS"a result, there is a
problem that ifrihePQfD dusptigapiacass. i CaripRied ¢l thefdodtaindretnmurhych Ih&lilingyB0be
organism-applicable flléiéi ffe enclosed is opened, quiqptqaL%atlgltg guararﬁge %%Hpc%t e secmérgglﬂ;léherefore,

TG T J{wi e} relCrefice, as a pal CSCr'L ) Tawlin
means for pourlﬁg)ﬂyérogeneﬁronythe dutside it the container without opening the container is
desirable.  present application.
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2. Description of the Related Art

{0003]

Inhalation of hydrogen gas, drinking of hydrogen water, injection of living
organism-applicable hydrogen-contained fluid, and the like are well-known as means of transferring

20  hydrogen molecules as a substance for medical use into a living organism (Japanese Unexamined
Patent Application Publication No 2005-126384). Injection of a living organism-applicable
hydrogen-contained fluid is considered as an ideal transfer means since there are no handling risks
such as in the case of inhaling hydrogen gas.
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25 However, the living organism-applicable hydrogen-contained fluid administered to a living
organism for the purpose of maintaining vital functions and prevention or treatment of diseases and
disorders requires strict fluid quality management from the viewpoint of guarantee of physical and
chemical purity and countermeasures against bacteria and microorganisms. As a result, there is a
problem that if the producing process is completed and the container in which the living

30  organism-applicable fluid is enclosed is opened, fluid quality guarantee cannot be secured.
Therefore, means for pouring hydrogen from the outside into the container without opening the

container is desirable.

SUMMARY
35 [0005]

The objective of the present application is to provide a producing method for producing a

living organism-applicable hydrogen-contained fluid to be used for injection, intravenous drip,



SUMMARY 35[0005] The objective of the present application is to provide a producing method for
producing a living organism-applicable hydrogen-corained fluid to be used for injection, intravenous
drip, 2 transfusion, organ preservation, and the like without opening the container in which the living
organism-applicable fluid is enclosed, and a producing apparatus for the same. [0005a] In a first
aspect, there &P S PG mEth e fbFa ‘ﬁ'\‘}ﬁ%} oRFRE S ST EREI S N e B8ntained
fluid, which resuligfrapplcabisifigididivinigseigandis meepplicaierflusdceticiesae in a container with
hydrogen molecule PRIHE: bility to substantially include hydrogen molecules, said producing method
being characterized in that: said producing method has a hydrqogen exposing step of exposing to
hydrogen molecules the (fﬁfﬁé?ﬁgf’iﬁl%ﬁi‘éﬁfﬂ‘éc?f\‘}iﬁgpﬁqaﬁmgrﬂ]-%?)oﬁli%%bﬂehﬂ i ?Egg‘ﬁ%%%’(g Hom the?
outside df thenpbngainentiwitiodl epeningithécontaimer: dndg orgadissoisddhidiogendontentration

substantially jgludedyinivipgroanisiuapelicabieduld dhreuahithe.cantainehydh-nydioger.molecule
permeability after the hydrogen e osinlg s&e is 0.01 mg/L or greater at an ambient temperature of
20C degrees iSRS BAFSHETE PRESHE: [é)d b] 15In a second aspect, there is provided a
producing method foradiriedyairg ssibed kasplivaiiechyuroensconiamodifiie hydepr rasisrd s din
causing a liviggh@rganisahiapplicakie Buidencipsradie awontataREMW It RYEEgetMIlecWe aREMeability
to SUbSEZEtIa”\intL%%the rydtﬁg%)e%molecgles, said producing method being characterized in that:

said producing meth8d hias & )1/1 %‘(l)ed;e%l exposing step of exposing to hydrogen molecules the

20container in which #eolxAhByeressaistrcalsBreasIbTRItRIY arbdeba fivke trecsinirisrtethtainer
without Openi@ﬁgaﬁ@ﬁ! GORtARRE and hydrogen molecule permeability after the hydrogen exposing step is 0.01

mg/L or greater at an ambient temperature of 20C degrees under 1 barometric pressure.

[0005b]

15 In a second aspect, there is provided a producing method for a living organism-applicable
hydrogen-contained fluid, which results from causing a living organism-applicable fluid enclosed in a
container with hydrogen molecule permeability to substantially include hydrogen molecules, said
producing method being characterized in that:

said producing method has a hydrogen exposing step of exposing to hydrogen molecules the

20 - container in which the living organism-applicable fluid is enclosed from the outside of the container
without opening the container; and

the container with hydrogen molecule permeability is a container that allows a dissolved
hydrogen concentration of a normal saline solution to be 0.1 ppm or greater when the container filled
with the normal saline solution is immersed for 3 hours in a volume of hydrogen dissoived water,

25  which stably maintains an approximately saturated state (1.6 ppm at 20C degrees under 1 barometric
pressure) and is 20 times the content volume of the container.

[0005¢]

in a third aspect, there is provided a producing apparatus for a living organism-applicable
hydrogen-contained fluid, which results from causing a living organism-applicable fluid enclosed in a

30  container with hydrogen molecule permeability to substantially include hydrogen molecules, said
producing apparatus being characterized by comprising:

a hydrogen storage container, which accommodates the container in which the hving
organism-applicable fluid is enclosed without opening the container, and exposes the container to
hydrogen molecules from the outside of the container; and

35 a hydrogen molecule supplying means that supplies hydrogen molecules to the hydrogen

storage container, wherein



the container with hydrogen molecule permeability is a container that allows a dissolved hydrogen
concentration of a normal saline solution to be 0.1 ppm or greater when the container filled with the
normal saline solution is immersed for 5 hours in a volume of hydrogen dissolved water, 25which
stably maintains an approximately saturated state (1.6 ppm at 20C degrees under 1 barometric
pressure) and is 20 it LR EHESAIOBTERTR B HESEBRAMEr RIoB Y ine orsrrithir iespEdivthere is
provided a prictuginhappasaitswior bylivipg orgenisnappiistibieshydrogeh-coptaitee fhuiembibich
results from Gaysing a liymgorganismranrlicable;fuid.anelosed in a 30container with hydrogen
molecule permeabili[%/ to substantially include hydrogen molecules, said producing apparatus being
characterized by co a hydrogen storage container, which accommodates the container
in which %he living ordaniémeéppitcabler iidrisyglad lo sedueith optopeningathergomtaimen; @ptcaxposes
the containerighycieggnmolacules:fiomihertside:nf e sontaineh.-andasr hydragensglecule

supplying means that supplies hydrogen molecules to the hydrogen storage container, wherein 2a
Cisaoive hy AR e LS ORe FA T T oGS SR BMAG (ugh the

container withhgthiog enparigie beiks peasasisaibiityyisorisimgy/L or greater at an ambient temperature of

20C degrees under labgyaaetiicpiesveeila00aathoiacantputiaspe dotlnee is Rrvided aiprgducing
apparalys for. & ling organiemyapelicable hudieden;contaiped fuld hich fesulls from eatisin
living organismni-app iCRDIEfIid enciosed’in a contairer with ydrogen mo ecule peimea |f|ty to

substantially Iéroge mptradeiprvleceisslesaidgnuiiesigipparatus being characterized by

comprising: a hydragersinrRge-Contngr nshichacepprinodaiegtha cantainenin wiicgethe living
10organism-a%9)pellice%lqafll lid is enclosed without opening the container, and exposes the container to
hydrogen molecules from the outside of the container; and a hydrogen molecule supplying means

that supplies hydrogeherf3iBEsfe¥ity kOB HFRYEH & RFF A HE iaiPRs, TR 2 dissolved hydrogen

15 concentration of a normal saline solution to be 0.1 ppm or greater when the container filled with the
normal saline solution is immersed for 5 hours in a volume of hydrogen dissolved water, which stably
maintains an approximately saturated state (1.6 ppm at 20C degrees under 1 barometric pressure} and
is 20 times the content volume of the container.

[0006]

20 The present application solves the aforementioned problem by exposing to a gas or liquid
including hydrogen the outer surface of the container with hydrogen molecule permeability, in which
the living organism-applicable fluid fo be used for injection, intravenous drip, transfusion, organ
preservation, and the like is enclosed.

{0007]
25 According to the present application, hydrogen can be easily included in the living

organism-appHeable fluid without changing already existing producing processes.

BRIEF DESCRIPTION OF DRAWINGS
[0008]

30 FIG. 1 shows a top view, a front view, and a partial enlarged view of a producing apparatus
for a living organism-applicable hydrogen-contained fluid according to an embodiment of the
present invention;

FIG 2 s a block diagram conceptually showing the producing apparatus for a living
organism-applicable hydrogen-contained fluid of FIG. 1,

35 FIG. 3 1s a block diagram conceptually showing a producing apparatus for a living

organism-applicable hydrogen-contained fluid according to another embodiment of the present

invention;



the container with hydrogen molecule permeability is one that allows a dissolved hydrogen 15
concentration of a normal saline solution to be 0.1 pPrm or greater when the container filled with the
nonnal saline solution is immersed for 5 hours in a volume of hydrogen dissolved water, which stably
maintains an approximately saturated state (1.6 ppm at 20C degrees under 1 barometric pressure)
and is 20 times the cBitefit VatuRs oo farRF 0BT otrr APBIESHISt 4BAMSEN Soliiethe
aforementionegapirabigntidaylexpdsirg-toniged tbridigeidrdingd udirg mpdrogerbtdencuter burfacsendf the
container witﬂl@ﬁ%ggen molecule permeability, in which the living organism-applicable fluid to be used
for injection, intravenous drip, transfusjon, organ pre ervlflition, and tlae like is enclosfed. [(?.0.07]
25According to the preSent ApbRetioN A SYRHPEEH D SR LR InRICdSH BT @ vine
organisni-appligaibie-firitcoaith bydretramgirigral dadlsexisting prod geitigprobediswst BRIE present
DESCRIPTIQN&GDRAWINGS [0008] 30FIG. 1 shows a top view, a front view, and a partial enlarged
view of a producing aratus f living organism-applicable hydrogen-contained fluid according to
2 embodiment of the reodhtifUSRTRRERT “EICEIE SBISHE ey I H AR I SRoMRG the
producing appraratursfertigaildriyGrgemntonapbieibiechifiie de et erimca MitrertmiGha pesElG. 3is a
block diagramyeemegpiually showing a producing apparatus for a living organism-applicable

hydrogepy contained fyid according, o, anaiher, embodimant.of e pIssil IMGANANA2Y iyl G- 415
a block diagram conceptuallly showing a’producing ap a_ratus%or living or gnism-app icable
hydrogen-coRtaiisa-fendcabEordimsto satise fiaf errpdtmiantbitpen FISOTTVEriBRPresent FIG 5 is
a block diagramegamceptually showing a producing apparatus for a living

DESCRIPTION OF THE PREFERRED EMBODIMENT
15 10009] '

Embodiments according to the present invention are described below. FIGS. 1 to 7 are



5organism-applicable hydrogen-contained fluid according to yet another embodiment of the present
invention; FIG. 6 is a block diagram conceptually showing a producing apparatus for a living
organism-applicable hydrogen-contained fluid according to yet another embodiment of the present
invention; and 10FIG. 7 is a block diagram conceptually showing a producing apparatus for a living
organism-applicable hydrogen-contained fluid according to yet another embodiment of the present
invention. DESCRIPTION OF THE FREF%RR%) MBODIMENT %5{]1810(}19 dEmbﬂodim,enés according to
the present iRvention are tesdribed belon LGS, 1185 R A yTaliS SHBWISS Lo P saseiAy Spparatus
for living orgaffigifirgppheipiinyrotba wotinsentiendiaecontih§ifo 2mbodimenthofitegssent
invention; Flemto@ndrk; |end2 s dingsams:shawing a&dirsinespbagimsituand Eheend R 1aigeach a
diagram showing.produgi aratus for.living .organism-applicable rogen-contained fluid
R S M R B B

: - I :
accordlng to another or example, cribe the example shown in FIG.
2, the pr

ducing app@t‘)&ﬁls of this example accommodates a container 2i, such as an infusion solution
(intravenous drip) bagnraklivisie esgrnishe-applicalple fleichinmarseparake eaniainenzgsuitabhidarge
enough to acamimadale e.EoNaIRRNBl ihe o ATIRYEMARRICARIS Ind, 8 sHPRligs.g,iquid or a
gas containing hydrogen 10 molecules to the container 2g (hereatter referred {0 as \ roge% storage
container). WIRETRETNIGE 4 Shh A pResh ROHERFard TR drstefrrgie LSOl th&hydrogen
storage contameim2goditee deparatedifronpeaebiofhal iy tvepdontdined 2t ofcthedivaitgng hydrogen
organisyg-appligable fyidwithinithe Dy diQesn SIRge fONaINREAY. QYELIIME.He hydrgaep nolecules
within the hygro en storagg (r‘,or%ialﬂe_r Zﬁg %{g%&alglfermeate into the I|V|rgﬁ organism-applicable fluid.
15[0011] " VIhAETHIEEERERPAASHS A ST A BsC LEh he Sbiyetioren SO peR BrdYfene, and
polystyrene, é&sed ferathiedafiore mehttheetvitifea siotrisol Ziiohthadvantbatrisreamisdbaglaié wditable for

the containefRoh{flger?idalcthediving organismanplicadie-fvide dignoltimitedithersta as:dong as is a
container (mg(ggtbaran thr%é%h which h%g({%% n.can germeateiiclgbvieﬁ ifcg't is a container with an 20

ner Ten crimeajc IVIIE OTEAIISIN~a) -
oxygen gas barrier ¢ TACLBMISHC and moisture DAITIET CHArACLERS |c,u}‘11ydrogen molecules, which are

the smdftest molecul®¥!Ean most often permeate without difficulty. Note that while the container for the
living organism-appligaile flasst allows abseiptionangsapaiation ebhydiagense asfapenguate
therethrough (preferably se c&\éelylgglngtr% )i itt Is furt er referable. if processing for. irreversibly
controlling th% gergetrétllé{gn irection of t é]%y%rggéﬁﬂsaocﬁlﬁga?a e %rr%‘%’é%”%r?&? ﬁgaesswfé%n%rated

through to beFhetaaBar iretHdSivihoRydhigmemspiraamalinthls Buidably kPR HIRE Alfasscarried.
Moreover, iniprdentineoifinbanad tintwehcdidumpiiom afdherhving omanisiapplisable fuidaduring drip

infusion,gr thagg&, HS6AfA HARSRAEDLAT SEMITAASRALRALGONAINR AIRWiINg L&l gepfirmation of
water level of the content is preferred. [t0012] . , - . )
the smallest molecules, can most often permeate without difficulty. Note that while the container

for the living organism-applicable fluid allows absorption and separation of hydrogen so as to
penetrate therethrough (preferably selectively penetrate), it is further preferable if processing for
irreversibly controlling the penetration direction of the hydrogen such that the hydrogen that has

25 penetrated through to be included in the living organism-applicable fluid is stably kept withia the
fluid is camried. Moreover, in order to confirm amount of consumption of the living
organism-applicable fluid during drip infusion or the like, use of a transparent or semi-transparent
container allowing external confirmation of water level of the content is preferred.

[0012]

30 Note that the present invention, which can make hydrogen molecules be included in
ready-made living organism-applicable fluid from the outside of the container, is characteristic of
making the hydrogen molecules be included therein without changing anything to the content of the
container (nondestructively (without opening it)). In other words, the present invention is
characteristic of basically being used for a container that is either closed to the outside (or sealed up)

35  and opened for the first time at the time of use, or even if it is opened once, it is closed at the time of
implementing the present invention.

[0013]



30Note that the present invention, which can make hydrogen molecules be included in ready-made
living organism-applicable fluid from the outside of t{e container, is characteristic of making the
hydrogen molecules be included therein without changing anything to the content of the container
(nondestructively (without opening it)). In other words, the present invention is characteristic of
basically being used for a container that is either closed to the outside (or sealed up) 35and opened for
the first time at the time of use, ven if it is gpened once, it i sed at the time of implementing the
present invention. [Og?ﬁ]erg' ore; urft m%tglree?gl%ror atﬁ%“tﬁ%f’rvtr!% 3—% Eté %a@fgr‘fﬁﬁla including
the hydrogermeiedeictilesidomtain el derdaat olebk byeogtnhe keydrs dem meteetﬂlesrmheth@\@omfarner can

be preventedraialgimﬂe@kagel@tlgheogwt@gerhmotﬁﬁuéeﬁlaqraagr@%e@zit}gopreeeesamto the

consrderatron t eshor stpossible freezing perio refer t\‘lrllores I trs eferable that
at least 80% oP Fﬁat%rérg?lzrlsnﬁtpem ic E (éro%é)np gfrar ‘"85’%"%6 ? c?;den wr@r@; fghours

more préferalﬁly“%\ﬁt’ﬁ%ﬁ’Wtﬁ?ﬂt@a@%ﬂfﬁgﬂ’ecﬁfﬁ@%m%&ﬁtﬁ|h33’fh%5¥}r‘§}1éméﬁ hevve preteraibigblithin |

hour, and evesiaradureferabhowiphire Qbyhauiin In iadaitiess itltsdqreterﬁ%tawth@t thexgliss@lveg hydrogen

concentration, in the living, 0&9@%‘3@5 %ycaprteﬁlax%%gep EORI! gﬂﬁ!ﬂg immediately gites droged apart or all
10

thereof has been awed after 24 hours have elapsed is ke ta m or greater,

preferably 0.$°PET8igradte i derrHidie-prates r&}rér%ﬁbrﬁn&lr&f%%t ﬂe%ﬁ’tatﬁbrreﬁﬁrréreraery 0.3 ppm
or greater, eunhmese iprefesabhned piom B greatesyeviepsedoksekppeteraldoly thi pprgmaregreﬁter even
more prgferabiy.0.6,Ppm B dEAECYE mereepprr%ter@hhé QPR O AR & er@er;ri Rrgferably

0.8 ppm or greater, even more prefera pm or greater, and even more erabl pm or
greater. 15[0BPHAf" £¢%f; &‘@Hé?&te e %&89‘%??&8%@*‘@8‘6ﬁtﬁth‘é‘?f‘aﬁﬁf?ﬁ%biéé)rﬁéﬁt’éP‘t&feﬂt%t “living
organism-apptgabled|pidtebtoinppto thepresentinventipretab!bd Gapegosizedaccordingote high and
low hyd rOQGI})rQ%QBE"’(pﬁ'B{)r@foﬁh@re%t@%g@nQQ&{aw&E@El?@m%ror'%ﬁ%ﬁrbﬁﬁ%@ﬂhﬁ’ér@lﬁ%@iﬂﬁr that
has not-so- hl?ﬂ %}/dro ermeability is appropriate as the hydrogen storage container, and a 20
container that ha ang %y rogen permeability is appropriate as the container for the living
organish-applicable f#did] However, strictly speaking, since hydrogen molecules, which are the
smallest molecules, mergéeﬁge oAUy SR UGBPO St BantaINerR OURN ttm@@&,dquriiggd;a,p@ve,
containers that have med %‘n xg dh%(nc(r)\ drog)e eﬁrgrgg&%rflg jare arp%rog;[nat&éa; the container for the
living organrsr#a cpd%lfe ui accor %0 the resent Invention. Here “it can be said thata 25
container tha%nﬁde“rﬁéftm&ttl n%r%?@éﬁwtfrﬁre&ﬁﬁw@eﬁ@ftrra&?rrtﬂ% tHecab hefie Mlleddieaihost filled
with physiologitaksaline salbtigarigdmpaeteedifoiSahaupsadn a veduneethydragandisaalvedavater
twenty Ynes fhatof the.cCRMAIg' ¥olms SiaklkeePRg.Alalmast 2 sAuAlad.sonsenyation, (1.6 ppm

at a water temperature of 20C degfees under 1 barometric pressure), has a dissolved hydrogen

concentratio"#THE ﬁwgﬁﬂﬁﬁé‘ﬁt safMEcEHutiBH"Y ?ﬁﬂ‘ﬁﬁg?@ﬁ‘té’ﬁ’%’éf@rﬁ‘Bi?F‘fGSpHB‘ areater, or
most preferabhelB0 ppkcoegrpaterangddssithawmce8 ppsn ciithinao ptaingméonsthigstivirg above,

organism-applicahlesfhidihas hydeoehRe imaatil yeetm&weqas%ea@r RS AR NN Ge

organism-applicable flyid canr c ?H;iii srreéi hydrogen dissolved concentration using. thea;resent

h
invention aft r"&%&g@rt&r@é’ 8 e KRS 513\/‘&“1? CEABE S that thEedntames TRt itis*high
hydrogéh pem@a@h@a@f@nmmm\hhéngm@emﬂ@ﬁm ifilled With wphysibiogivaihsalifedsolationtis 35

immersed fotﬁemurispn@%g&%&m&sbmmgennﬁerteerﬁtragtiﬁm;tnmev@mwémgi&%&aﬁ%%wtion of
0.8 ppm or greete{ rtherm r%f# an be.said tihat thDFq(ntarner th thas low hé/éjro en ermeabrlrty

is one that, wvnen gon?]arner Htalﬂers‘fg %m?c%t saling’ §Iutr%n ?étr?nsr%tlérrastedcf’or ‘31 1ﬁours has

a dissolved H&&r@@@n%ért&@?ﬁr‘ﬁﬁ@ﬂf#ﬁnéib%ré%@ﬂ?alﬂéfﬁrrie@ml}lﬁﬁw dfdessEthb ﬁO@SE}bt?dpreferably
less than 10 ppi@nddnene piefetablyplessihanilspb solution 1 ppb or greater, preferably 10 ppb or

30 greater, or most preferably 100 ppb or greater and iess than 0.8 ppm. If the container for the living
organism-applicable fluid has hydrogen permeability of medium degree or greater, the living
organism-applicable fiuid can reach a desired hydrogen dissolved concentration using the present
invention after a specified period of time. Moreover, it can be said that the container that has high
hydrogen permeability is one that, when the container filled with physiological saline solution is

35  immersed for 5 hours, has a dissolved hydrogen concentration in the physiological saline solution of
0.8 ppm or greater. Furthermore, it can be said that the container that has low hydrogen

permeability is one that, when the container filled with physiological saline solution is immersed for



[0015] Living organism-applicable fluid is a concept indicating in general fluids applied orally or 5
parenterally to living organisms for improvement in raintaining vital functions and prevention,
treatment, and the like of diseases and disorders; those fluids include normal saline solution prepared
in terms of osmolality for use as injection, intravenous drip, transfusion, and the like, liquid for injection
for resupply of liquids, nutrition, and electrolytes, oral liquid, quuid for injection in which a medical
agent (including an anticancer agent and a vasodilator such as 3 sso ve 0
physiologic ssaﬂh‘gssaﬁﬂgﬁs%vﬁaﬁ?ﬁpﬁ%&%éf s Y PpPéSb i3 %b 56¢ L1‘tor“b(f0(5itsiS trgﬁs tsion) and
own blood torble preéedablyr Ibtothdntidpshusidmenteeairsiutisiharganbpreservative solution prepared to
preserve organs, Iivim)gjganism applicable fluid including lymph cells and vaccines used in cancer

immune therapy, vaccine ther hera ies Jtoneal dla|¥Sll utlon IS solutlon
Vi or am ap Ilqc isac nce]jii icatin Al 1T afgi K/
myocardial protective’'m e, an GréGver. in this specification, t term Ing

organisrh-appiicatsralifiuiel h(Ya‘fg argéiliﬁl‘J?c’@FelEmm’@lE@]tflﬂ|@@F‘1§I@‘I’@ itel ismedions aaé RANGSyanism
itself. Note thakindhecase afdnsingliviagiesgrnisnapplicableduid aftessubjectngihadiving

organism-appligaple fuid tg.pndesiUgtiys N ogeangIuding RIASRSSING.ALAISIND g, e present

invention using arh rogen-permeable container such as an ihfusion solution bag, puncturing the bag
mouth with dh?‘ﬁ@&é‘i’hﬁ’é"@? TR U RIG iR- AN Soko P LS OIS i aiiebiding it can
be carried outef@16dent (inchikinhydrogemsiciage cantainetiindicatbathoseitagéineratitheltake capable

of keepjpg foragiven lenaineldimne ﬂx&kw@mp@mm@ g;tb%aqars@tﬂ%&r%pb@a@d%@ﬂeo

hydrogen supplied into the container through means provided by the storage container itself While it is

possible to 28 SUBBARUr S8R fﬁ%of%ﬂ@r%ﬁﬂﬁ%ﬁ‘sﬁ%u%’éﬂabdfﬁ‘&}?‘bf ?{Wo‘ﬁ%ﬁwﬁﬁ‘éﬁc% Yot container
having relativetyded lgasepermeabilityiindesgadinpriermie fhaintaindhe suppliedhydtogeméer a long

period of timgg3ifRilank, A rigpevaRiADeHYroger; surplih RN Geniainrlorsdisalpating
into the air, a desi llowing closu e or seal- u{lo of the ontzﬁher ?/f needed usin p 0 en| and
R i g heH die

} 1 rotectwe medic ne Tegver, § 15 8
closmg uppe? gtﬁpgd 6?60%/ r,in order en transm|SS|on or permea IOI’] e C|ency

into thelfivingeorgdivisenczgaplicadiielipafdr dtyedi ﬁmdisprmdm@rbwﬂ%lpﬁbﬁs@rer(bﬁé%@ﬁ*e“fegméﬂ@n) device,

a cooling (tem\nﬁ‘ga&gaelgeguﬂaﬁonmm@euatwemeﬂsﬁj@aﬁ@wmﬁ@ramﬁgﬂ;%w%@raﬁ@tructions
for hydrogen cgncentr%thn regulation), 1ca ngpm CBe{smnlgx osureiglléré\e reg zl-lt den device.(o ﬁ

VINgTOr anis CLIVE CL551
instructions fOI’ ﬂmm rsion eX%OS%I regu ation) Is eswegl Rlote e casge O? app |ng

pressure to tAEHlnD o8 o eeﬁmiﬁehsw@rﬁ@ﬁaﬁgesm% %Fia@eérsﬁ?éa”ﬁelanp}’gfé%bly 1.2 or
greater, moreqpsederallpinbnenhgieatal, andimast prefedallic 2,0:0r greatey i destashr{Oibiht 6

Such hygdroge @Oef,r% GG qlté'aq1 %G[g is not limited, by, container size, and the room itself into which the

hydrogen molecules’aré Supplied’can be considered a hydrogen storage container, as are
recompressing Iocks[ﬁ@ﬁérally used in treatment for decompression disease. [0018] 5While liquid

containing hydrogen theligces: stuchzasoinydeo jeiveontaiad ywwatel thgascoantainvfideptiogen
molecules sugh.as.AMAr9eR:-soRRINEd.SaRq ARd SOldRARAINRSHAY HIRERNINAIBCLUIBS SRS a

hydrogen stored alloy are examples of a carrier for h dr to be sup |ed“}g1 e hydroggn storage

ogen
container, it i NoPHRER e STt AR B HEE SR i %06%%%?0;5‘&%%@ termatidtd PRESES Quch as
liquid cifstal siote tivdtogeithiis speidifisiriorfer itaheydsimmiy kné dtegen, basically, a container having

relatively low gas permeability is desired in order to maintain the supplied hydrogen for a long
period of time. Similarly, in order to prevent the hydrogen supplied to the container from
dissipating into the air, a design allowing closure or seal-up of the contajner as needed using an
opening and closing upper lid is desired. Moreover, in order to heighten transmission or
30 permeation efficiency into the living organism-applicable hydrogen fluid, provision of a pressure
(pressure reguiation) device, a cooling (temperature regulation) device, a hydrogen concentration
regulation device (or instructions for hydrogen concentration regulation), and an
immersion/exposure time regulation device (or instructions for immersion/exposure time regulation)
is desired. Note that in the case of applying pressure to the hydrogen storage container, barometric
35  pressure of 1.0 or greater, preferably 1.2 or greater, more preferably 1.5 or greater, and most
preferably 2.0 or greater is desired.
[0017]



10 as 'hydrogen-contained water' regardless of the intention of the inventor(s) indicating a 'liquid
containing hydrogen molecules'. However, since the6liquid carrier for including hydrogen according to
the present invention is not limited to only water, 'hydrogen-contained water' should be reread as
'liquid containing hydrogen molecules' or ‘hydrogen-contained liquid' according to the context. 15[0019]
In this case, while 'hydrogen-contained water" is produced through means of bubbling hydrogen gas

into water, diSSO'Vi”%ﬁ'aﬁnyf%ﬁg{Oq%{aggéci N he. water under pressire. dscompasing, e Walgs by an

electric current, genera rogen-in the water through a’chemical reaction (for example, a
hydrogen gevieiehtihe) reliesarmoksmss Aroviairiishera bhstardrtRdA GHErESRIZaten TeHRIBHCY 88 such as
magnesium gkzinesdiandudegen)y ard/iorcimiarfstepsnibisssiot Hintited thereto. The dissolved
hydrogen concentrat[ig&éﬁw the hydrogen-contained water should be the greater amount than the living
organism-applicable fluid'to which hydrogen is to be included; however, taking work efficiency into
considefation, 0.01 Mg iyt S8 BRsrraRy . g ?ﬂg}é“pr@fg?%ﬁﬁﬂl“@ MY BWenRiore
preferably 1.@mgilngevernponedpxaferabty asshpdragedconodtationpdndidventrmore R8rqgreferably a
stable saturajgel cRReERrALon (Malntainneasy salRlRd crnceRitation ar-ataask 2hpkus @r more) at

a water temperature of 20C degrees under 1 a{pmeé}n%pressugeés desitred. N tet}hat su
hydrogen-colitaiEEPERRFIEE R (LHESh that 95 WRLRS T RSN tHER 45 Ry diogehEobtaingd gas
described laierersgtininphesn cenafoisifetystid 020}t8 UNidrabivereiifierty tbresipdselite ssfitainer of the
I(;ving %‘%@iﬂiﬁﬂﬁﬂg&mﬁfﬂiﬂ%%ﬁwffégé‘rﬂl&fs @ﬁﬁﬁplm@@%@@ﬂwﬁsa&fm@.%im@{g erigfeater), it is
esirable for the rogen storage containgr to either inc .a device for.su i rogen gas to
liquid such a%o\%%‘fgrrl o]%%em eélvi'aqé%cfﬁe e c%ron‘figfﬁér,sglf g,ﬁgéa ?%(i/%aér e&va?ér@%@r%t?gg%g\eﬁce that
can continucisshydéte serdiy pesialinyation Bsw e PRETIRD thEestrsmEiTet WEhidgeh storage
container its@dfe38 &S ‘@art(eathindeeharabear)iafsicheleaipyzedhatienigeideatingdenian).
According toctr}]%%mbodiment shown in FIG. 2, this can be implemented by circulating the
hydrogen-con?alne'd water, which has been generated in a cathode chamber in an electrolytic cell
housind 2d, into the Hlfdgen 7 storage container 2g. Alternatively, according to the embodiments
shown in FIG 3 and FGhid csathdde chambersdniedtralyticicetbheudings:8d ammiddf bespagtively,

each conslityie,a IYURURA SIRIRARGRAIEIERISRlIPORY) AMQiRRVRG.ItRalse desiaie[anine

hydrogen storage container to include a device for maintaining and managing the hydrogen gas
T

concentratioR BFdRsBVEEBoTHEEh eoreamgdngrraitiR i diaEe I asag S Eantaln a fixed
range. As anesxaniyplelaldevicerchéraoterizechby starirg (rdstartialgyitldeirolysiszaosuppkyisg

(resupplyinglhydrogen gaswhenthehydiadsargassoncaniratianondisseluadtydiagen carcentration
in the hydrogen storage container droPs below a 10constant value b Ivednh%g{ogen

: i d]f en-¢ nt&m.ec?w lef S g o %h(élisg) er an .
measuring davReS Sthd LR, MNP LG nal S RGP ean BEEss! ere%ig. %55] Bt hermore, it is
also desirabléfoithbvingragesmstoréee ledhidiner tistineieanigeie @ ebided iworifeg e EnPErsion
period of the diwinghQrganismiappligable: fivid. Asanexpeiptelpodeviger, more preferably 0.1 mg/L,

even more preferably 1.0 mg/L, even more preferably a saturated concentration, and even more

25  preferably a stable saturated concentration (maintain nearly saturated concentration for at least 3
hours or more) at a water temperature of 20C degrees under 1 barometric pressure is desired. Note
that such hydrogen-contained fluid has a merit in that it is easier to handle than the
hydrogen-contained gas described later requiring concern for safety.

[0020]

30 Moreover, in order to expose the container of the living organism-applicable fluid to
hydrogen of a stably high concentration (0.05 mg/L or greater), it is desirable for the hydrogen
storage container to either include a device for supplying hydrogen gas to liquid such as water to be
provided in the container, or an electrolyzed water generating device that can continuously
electrolyze liquid such as water supplied into the container (or the hydrogen storage container itself

35 is a part (cathode chamber) of such electrolyzed water generating device). According to the
embodiment shown in FIG. 2, this can be implemented by circulating the hydrogen-contained water,

which has been generated in a cathode chamber in an electrolytic cell housing 2d, into the hydrogen



15 characterized by setting a timer in accordance with a target value of dissolved hydrogen to be
included in the living organism-applicable fluid and/ or characteristics (material, thickness, hydrogen
permeability, or the like) of the container of the living organism-applicable fluid can be considered.
[0023] Furthermore, it is desirable for the hydrogen storage container to include a device for 20
nondestructively monitoring the dissolved hydrogen concentration of the living organism-applicable
fluid using a laser beam, infrared light, .or the like withoyt taking.a sample of the living
organism-apphicabl& Hid: Tét%m%lt Vel ACe RS O e T T 8%35?158% SRS ogeH diltabe
container to ipithade dadpisdrfeleosdnitrsiinguineteh pet dtiresprdityeld tevhperstitnte inftldeokgrdrogen
storage containgge [QA25er itselif Even in order to expect sufficiently effective results for the living
organism, it is desire% 2 dissolved hydrogen (referred to as DH hereafter) concentration in the living
organism-applicable rogen-contained fluid is 0.01 mg/ L or greater, preferably 0.05 mg/ L, more
preferabfy 0.1 mg/ L, VBtreNrenitnifotlsopresetalpifrote: iigloset greerroesanr onsipteferabiie &a mg/ L or
greater, evennainkenprefetahlyibntg/ ty @b gieate opuandnar erpreierably,0-&:mabheeftgirater, and

even more pigterahly. 1, Q0o LB SHEAGHA 2 ARMRGIRIUre oL 20C, degrees undsr 1 harometric
u 0 defs

pressure at the time of manufacture. [0026] 35Diseases and disor that can be in the applicable

region of the SHARE SFEEHIGR- S5 HHEHTohyERBY BIR-E6HBREE i mee 88 st dte iy dpedngtdiseases,
such as arteriosaigrais,asdhsninid tepedesionceisotide ip anchiderdamage duebechemisatsvar harmful

8 substagcesAigastive Dystewh disarta SR aS,AasHE Weatand dastis.myeRsal fisosest,

respiratory digease,s, complications from diabetes (e.g., high blood pressure, stroke, heart attack),
renal disease, CAIEFA, skin diseases, various inflammatory diseases, neurological disorders, cancer,
and oxidant stress di§#aggs attributable to free radicals and lipid peroxide such as aging, and while it

Sis particularly applicabigcia siseasessalalagidorau e adidantsiiess.siahas isghamigdenagusion

disorder, it Ichgt%llmnléetgetIi’]grgaeeg(s)ibn period of the living organism-applicable fluid. As an example, a device

15 characterized by setting a timer in accordance with a target value of dissolved hydrogen to be
inciuded in the living organism-applicable fluid and/ or characteristics (material, thickness, hydrogen
permeability, or the like) of the container of the living organism-applicable fluid can be considered.

100237

Furthermore, it is desirable for the hydrogen storage container to include a device for

20 nondestructively monitoring the dissolved hydrogen concentration of the living organism-applicable
fluid using a laser beam, infrared light, or the like without taking a sample of the living
organism-applicable fluid.

F0024]

Furthermore, it is desirable for the hydrogen storage container to inciude a device for

25  controlling the temperature or liquid temperature in the hydrogen storage container.

f0025]

Even in order to expect sufficiently effective results for the living organism, it is desired
that dissolved hydrogen (referred to as DH hereafter) concentration in the living organism-applicable
hydrogen-contained fluid is 0.01 mg/ L or greater, preferably 0.05 mg/ L, more preferably 0.1 mg/ L,

30 even more preferably 0.2 mg/ L or greater, even more preferably 0.4 mg/ L or greater, even more
preferably 0.6 mg/ L or greater, even more preferably 0.8 mg/ L or greater, and even more preferably
1.0 mg/ L or greater at a temperature of 20C degrees under 1 barometric pressure at the time of
manufacture.

F0026]

35 Diseases and disorders that can be in the appiicable region of the living
organism-applicable hydrogen-contained fluid include circulatory system diseases, such as

arteriosclerosis, ischemic reperfusion disorder, and liver damage due to chemicals or harmful



[0027] Moreover, while much of the side effects of cancer treatments are attributed to active
oxygen, treatment can be accomplished while reduckg side effects by administering the living
10organism-applicable hydrogen-contained fluid (or hydrogen-contained anticancer agent) to the
patient during, before, or after cancer treatment. [0028] Note that minimal amount of a catalyst
such as a precious metal colloid (platinum, palladium, or a similar metal) can be added as needed to

the living organlsm applicable fluid in 159rder to heighten reactivity of the hydrogen maolecules. [0029]
The present MHUSHISH is UREPAGNIEH if KT hy WIS gah HBTECIIEE a7 ngHlsstPUERE iRttided in a

closed containwtreibthdiliviseg organisratiapplioablieRibd(aghdvightt abptaines. bashdrogenck),
permeabiIity,rmeas&@ﬂmalfwmpg@mcﬁg@ﬁ@Ll&%meﬁﬁ%fﬁ&mmm%gig&@t&@&p@mﬁi&@rcﬁgc&Othat a

new eﬁectlvengss Cﬁm Smss oetaggs%rlng}%{%oneﬁe%frg maﬁllr %%c% ﬁ }}531%51 él};/llig afSr%nmsm %Ilcable fluid.

[0030] Ut oW, regardiesst e'method Bt inad rogen gasromne aif th-dltrapure
water via a h?d?@@@ﬁ%éﬁﬁé&b‘ﬂ? filntiaeasch celpsieil-kntherifans chipic al flekissshehiagpaffsice 25

washing of seRucenductor lpaseshadiethod of including hydrogen molecules in living
organism- applicabIeLﬁ, bc} by exposing a closed, hydrogen-permeable container filled with the living

organism-applicable fluid to hydrogen gas from the outside of the container has not yet been
considered. This is bMEEGEENHE Iy A et-Periiiatifectorftarnsrnisams i st 3 dasd for dsjHrogen to
enter and exixard itriathus selftevidenifithtdegurstsdihatoliviag Ofganismapplieable 1130iving

"hydroggn"- &gsﬂmqp%ﬂ&qb@m%gm mgggﬁmd REr ;&Q&%&%@H&r Qﬂ%&%%&%%‘é&?'%“?%‘t stably

retained for at Teast the effective period of a product, and a given quantity of the active element is sent
to a living orgari&n Yire1 e ﬁﬁ?ﬁﬁ%@‘&ﬁb"ﬁ?ﬂﬂ’?&ﬁs such as dogs, cats, or racehorses) at the time of

use cannot be fulfille@op@031] 35According to facts and observation by the inventor(s), the living
organism-applicable Qydragemeraiaingd fuid reduees thermalecylanhxdreeen al.activeslgment at a

rate of at Ieast O 1o 30% durjpiq one hour alth(?Ldgh It does fluctuate due to material and thlckness of
the containe 'pa adium, or a similal metal) can be added as needed to the living organism-applicable fluid 1

15 order to heighten reactivity of the hydrogen molecules.

10029]

The present invention is characterized in that hydrogen molecules are nondestructively
included in a closed container of the living organism-applicable fluid, where the container has
hydrogen permeability, by exposing hydrogen molecules thereto from the outside of the container so

20 that a new effectiveness is added to the primary ones of the already existing living
organism-applicable fluid.

[0030]

Until now, regardless that the method of including hydrogen gas from the air in ultrapure
water via a hydrogen-permeable film has been well-known in technical fields such as surface

25  washing of semiconductor bases, a method of including hydrogen molecules in living
organism-applicable fluid by exposing a closed, hydrogen-permeable container filled with the living
organism-applicable fluid to hydrogen gas from the outside of the container has not yet been
considered. This is because the hydrogen-permeable container means that it is easy for hydrogen to
enter and exit, and it is thus seif-evident that requests that iiving organism-applicable

30 “hydrogen”-contaimed fluid housed in a “hydrogen™ permeable container has its active element
stably retained for at least the effective period of a product, and a given quantity of the active
element is sent to a living organism (including humans and animals such as dogs, cats, or racehorses)
at the time of use cannot be fulfilled.

[0031]

35 According to facts and observation by the inventor(s), the living organism-applicable
hydrogen-contained {luid reduces the molecular hydrogen or active element at a rate of at least 20 to

30% during one hour, although it does fluctnate due to material and thickness of the container,



9 contact area to air, and the like. In other words, for example, even if the living organism-applicable
fluid has up to a saturation concentration (1.6 ppm at 20C degrees under 1 barometric pressure) of
molecular hydrogen included therein, it is calculated that after 24 hours, only approximately 0.0004...
ppm to 0.009... ppm or 1/3654 to 1/169 thereof will be left. In addition, it is naturally judged that 5any
forms of pharmaceuticals that lose their active elements at this reduction rate cannot be provided for
actual use. 10032l ., Even, i@ copiaine hipugh ieh, IYdropen s fansmilied, ar oo as
hydrogen molecules are iciuded in the ﬂvmg organism-ap icable fluid at the time o B%e at a medical

site or 10 sindifi Ritep e suriifigiva JORHaHAPhHPOEh2b SP6r SRERt, HHis poRMIMENS BIGFHFFISHr the
active elemenbryghr Wl #hcantindestonadycalc.Gansequeni 24 thenpr eseapinsantien sobased on the

inventor's ideﬂ%;m%toibb%.m siole q%‘é?ﬂgi%@?%ﬁg%ofﬂ?ﬁlﬁﬂéﬁé}y drRaan: iR LH EARIE,A.EANME "2

demerit that hydrogen molecules or active element is lost" to "a merit that hydrogen molecules can be
included’in cB RS iR FIeieivivg BTy AT S PResBR? i TAtsEeR BESYIVESReY e 15t0 the

living organigm-pplicable fluid that is guaranteed of sterilization and physical and chemical purity".
[0033] To elabo[r@bt@]even further, the idea of the inventor(s) has extended to such a degree that if
the nondestructive hydrogen inclusion method accordirglg to the present inyention is used in a 20

subsequent process t6°BdmpbIEtid A BFPAEKEYIHRT HEBrSTOBSt Rot BRI &SI BUPETen at a
producing faeilitscofdivingrdrgahisthedpplic atsiefiomdyfirablkdingl el heaiow flnstiers dexiebsfiorn the

hydrogen malggidlesarhgmaddeddeidharriimankeiastiveness ansbdunctions:afaleingdiving.
organism-apg]licable quidi :fllread sold on the market. Redlllctign in he\{lgqggee moI?cuelgs in.a

e . ement even while 1t continpes ig reduce onsequentiy. t IES: ntion 1s ba on the
distribution process once he product is shipped can be resofved rough resourcetulness such as

25freezing thavprisdeddearibaties shipbingarcoadngesciibéttathelbydirsss derrribadeidrepheyveiing the
container of the:livinguargamismmapplicablesfiuid avithia Byskoge falessiiriMmeablextesnaddag. [0034]
More specifically, .according to the present invention, hvdrogen.can be easily.included.in the living
e e R D R e
words, Withofft ERintin grersepmrelfanlvify ofgamishrapiicableiimioprodubatiahtndrstieal
managemenph@ged on standards such as pharmaceutical codex, new effectiveness can be added to
primary effectivenes%r()gg%le content just by sending a minimal amount (several micrograms to several
hy

milligrams per liter) o rogen or a safe %as_ for the living organism into the container from outside.
35[0035] To élaborate even further, the idea of the inventor(s) has extended to such a degree that if

the nondestructive hydrogen inclusion method according to the present invention is used in a
20 subsequert process o completion of packaging the product at not only a medical site but even at a
producing facility of living organism-applicable fluid, for example, a new function derived from the
hydrogen molecules can be added to the primary effectiveness and functions of all the living
organism-applicable fluids already sold on the market. Reduction in hydrogen molecules in a
distribution process once the product is shipped can be resolved through resourcefulness such as
25  freezing the product and then shipping it, as described above, or as described later, covering the
container of the living organism-applicable fluid with a hydrogen ]ess—pérmeab!e external bag.
[6034]
More specifically, according to the present invention, hydrogen can be easily included in
the living organism-applicable fluid without changing the already existing producing processes. In
30 other words, without changing the content (living organism-applicabie fluid) produced under strict
management based on standards such as pharmaceutical codex, new effectiveness can be added to
primary effectiveness of the content just by sending a minimal amount (several micrograms to
several milligrams per liter) of hydrogen or a safe gas for the living organism into the container from
outside.
35 {0035]
Moreover, in the case of preparing living organism-applicable hydrogen-contained fluid at

the time of use at a medical site, consumption of hydrogen during the distribution process or storage



Moreover, in the case of preparing living organism-applicable hydrogen-contained fluid at the time of
use at a medical site, consumption of hydrogen durify the distribution process or storage 10 period is
not a problem. [0036] Furthermore, the present invention can be used for the purpose of
supplementing hydrogen molecules to living organism-applicable fluid that already includes hydrogen
molecules. 5[0037] [Working Examples] - Working examples according to the present invention are
described below. Note that When there is no particular explanation in this specification, various gauges
used for merffﬂﬁflfgS VA ﬁ%bbeﬁlysicality values are as follows: pH meter (including temperature
indicator) manufactulé®d0 by Horiba, Ltd. (main body type: D-13, probe type: 9620-100); ORP meter

manufactured by Hogifaekithr{ aRiprReslyiyREoRrab iR ekyRe pA30R-100) pER-matatymarufactured
by Horiba, Ltd. (main bady type: D-24, prohe - 9382-100); DO meter manufactured by Horiba, Ltd.
(main body t)l/nﬁ}g%cﬁef ?,ﬂgrgé%%%?/%sé? ég’ﬂpﬁ%ﬁ?{%ﬁ% I?)%aée]tne):}%ﬁssg%%oég&nﬁ? thgia}g‘?i meter)
manufactured by DKKCFda Corporation (main body type: DHDI-1. electrode (probe) type: HE-5321,
trans_ponder:[Mﬂ@’lyﬁﬁ.p[a@%] [Working Example 1] Commercially available normal saline
solution (Japanese %31%@#?%5&3%@ neumalsaling splution, Qisuka,normasaling producegd,py Otsuka

Pharmaceutical Co., Lt 500 mL infusion 20 solution bag is used as the livin .
organism-apPieasiE iR aro Sy SrBlRIAR Bofhisitnsretinty weitHe KyaroeH f%r‘ﬁﬁ@%ﬁ‘ﬁtainer.
Once this containg pis fitkdaywithiet . 2aagfolDik coib centr ticindiyd rogenwatéritherinfusideesaidition bag
with normal saling solvioRds.IMme RIS einLan sPpeolithel BRICABIGIRERIB.loser, ARghihen left as

is. The hydrogen water is excha(r;%e for new water with the same DH CO%% ntratjion eveé}é hour. After

5 hours have-Slaf¥ee Pof% SR diom SBRNPBay 2h Ve Mol HBMHYAE g@é@ "oy g 8 htainer
and opened, taxy ©id: Eotroenthatinre H3d2e]6Bivi©ComdctivityAB Gy divtHerivarhidl @alimbodylition are

measured. Apthis fime,dhe,RH concrpiration sithety %Q%Oeﬁ"%%&éeﬁ'%@?%ﬁ%@&t%ﬁ of a

en-contained fluid are given later. [0039]

producing apparatus for thée livin Qrganlsm-apg?lﬁable ydro{?
30DH concertfatidhtcf TS A HEILAIRE S BRAICTIRI eI atfirEe 1t 318 /e fobagponder:
15 DHM-F2).
[0038]

[Working Example 1]
Commercially available normal saline solution (‘Japanese Pharmacopoeia normal saline
solution, Otsuka normal saline’ produced by Otsuka Pharmaceutical Co., Ltd.) in a 500 mL infusion
20 solution bag is used as the living organism-applicable fluid. A 2L polypropylene container is used
as the hydrogen storage container, Once this container is filled with 1.2 mg/L DH concentration
hydrogen water, the infusion solution bag with normal saline solution is immersed therein, an upper
lid of the container is closed, and then left as is. The hvdrogen water is exchanged for new water
with the same DI concentration every hour.  Afier § hours have elapsed, the infusion solution bag
25  is removed from the hydrogen storage container and opened, and DH concentration and electric
conductivity (EC) of the normal saline solution are measured. At this time, the DH concentration
of the hydrogen water is also measured. Details of a producing apparatus for the living
organism-applicable hydrogen-contained fluid are given later.
[0039]
30 DH conceniration of the normal saline solution is 0.6 mg/L, and EC is 1.2 S/m.
{6040]
DH concentration of the hydrogen water is 1.2 mg/L.
[6041]
{Working Example 2]
35 Commercially available normal saline solution (‘Japanese Pharmacopoeia normal saline
sohution, Otsuka normal saline’ produced by Otsuka Pharmaceutical Co., Ltd.) in a 500 mL infusion

solution bag is used as the living organism-applicable fluid. A 2L polypropylene container is used



DH concentration of the hydrogen water is 1.2 mg/L. [0041] [Working Example 2] 35Commercially
available normal saline solution ('Japanese Pharme}éopoeia normal saline solution, Otsuka normal
;aline' produced by Otsuka Pharmaceutical Co., Ltd.) in a 500 mL infusion solution bag is used as the
living organism-applicable fluid. A 2L polypropylene container is used 11 as the hydrogen storage
container. The infusion solution bag with normal saline solution is placed in the container, a tube is

inserted through. a container. pening. for gas sHRRY. BRAMYRN AR IS pRRsedhrausR.al a flow
rate of 100 mi_ mlﬁ. A%ter 5 hours have elapsed, the infusion, solution bag%}lﬁ arftleég%ed from the
[

hydrogen stéft&efecebatam &R ds Rt EMe - YUHRE HRETER 'SF #3% HBkRId & Somition is
measured. [p842] Bidugbnceiiratiordf aherhornal ddtiné saivtioneis @%6. thyinfusjoo431fwseRing

Example 3] %%88&@&%8@@%%‘9@%@@%%9{%@%ﬁéﬂ% splviond JapaneseRhasmacanaeianarmal saline
solution, Otsuka normal saline” produced by Otsuka Pharmaceutical Co., Ltd.) in a 500 mL infusion

solutionSoagsﬁiﬁ%%“ggfltﬁé’lﬁ%}?Gdorganism-applicable fluid. A 2L polypropylene container is used as
the hydrogen storagg&@ethtainer. Once this container is filled with 0.9 mg/L DTI concentration hydrogen

water, the infusion sejjtign-Ragnwitbrae mahsaling.selutionss immersed therein, an upper 15 lid of the
container is closed, and then left as is. After 1 hour has elapsed, the infusion solution bag is removed

from the hydrogen s@?ﬁ%ﬂe container and opened, and DH concentration of the normal saline solution
is measured[Yo@4iag Brredaééntration of the nonnal saline solution is 0.18 mg/L.

10 Commercially available normal saline solution (“Japanese Pharmacopoeia normal saline
solution, Otsuka normal saline’ produced by Otsuka Pharmaceutical Co., Lid.y in a 500 mL infusion
solution bag is used as the living organism-applicable fluid. A 2L polypropylene container is used
as the hydrogen storage container. Once this container is filled with 0.9 mg/L DH concentration
hydrogen water, the infusion solution bag with normal saline solution is immersed therein, an upper

15 1id of the container is closed, and then left asis.  After 1 hour has elapsed, the infusion solution bag
is removed from the hydrogen storage container and opened, and DH concentration of the normal
saline solution is measured.

10044}

DH concentration of the normal saline solution is 0.18 mg/L.

20 [0045]

{Working Example 4]

Commercially available normal saline solution (‘Japanese Pharmacopoeia normal saline
solution, Otsuka normal saline’ produced by Otsuka Pharmaceutical Co., [td.) in a 500 mL infusion
solution bag is used as the living organism-applicable fluid. A 10L polypropylene container

25 connected to an electrolyzed water generating device is used as the hydrogen storage container.

[0046]

Note that this electrolyzed water generating device is the electrolytic cell and the
electrolyzed water generating device that have aiready been filed and disclosed in Domestic
Re-publication of PCT International Application WO09910286, the entire contents of which are

30 incorporated by reference herein. Namely, it is the electrolytic celi and the electrolyzed water
generating device that include an electrolysis chamber to which raw water is fed and at least one pair
of electrode plates respectively provided inside and outside of the electrolytic chamber sandwiching
a membrane therebetween; wherein the electrode plate outside of the electrbiysis chamber is
provided in contact with the membrane or leaving a siight gap therebetween; it further inchides a

35  power supply circuit, which applies a voltage between electrode plates: cathode provided in the
electrolytic chamber and anode provided outside of the electrolysis chamber. General pictures of

the electrolyzed water generating device are shown in FIG. 2 (hydrogen storage container separated



20[0045] [Working Example 4] Commercially available normal saline solution ("Japanese
Pharmacopoeia normal saline solution, Otsuka normal saline' produced by Otsuka Pharmaceutical
Co., Ltd.) in a 500 mL infusion  solution bag is used as the living organism-applicable fluid. A IOL
polypropylene container 25connected to an electrolyzed water generating device is used as the
hydrogen storage container. [0046] Note that this electrolyzed water generating device is the

electrolytic cell and ectralyzed water generating device tl}fat have already been filed and
disclosed in %'8%\3%%%‘? e'-é):ﬁéﬁ%ﬁgﬁo%?%@ﬁ% 3?%%%%#%?%%{6 |gg’ﬁ%n W09910286, the entire contents
of which are 30 incorpfdied by reference herein. Namely, it is the electrolytic cell and the electrolyzed

water generating devicesthahinclude an.elactiniysisschambemombichsay watesisdedamd ak least one
pair of electr%g%tg)l@tg res ectlvelé{i Proé@\%‘ééj @dﬁlgn%a{ﬂd ou]t5|de (F; 1rltfpe& 0%!%”9' tic,chamber

sandwiching a me brane therebetw en; wherein the e e%‘%r%%fg% ate outside o fﬁre()%?gcﬁ%rfgis

chamberis pfEYRIRDitLonbidt HrFReTienBraneorieading A8ight\gip trereBdrrisish oft fifther
includes a 3%paveerzsdppalyr gitstitihichcappliesadsioltage hetweasn elegirede plates acathade

provided in the.elecielytic,chambs! @rd.AnegsaProead autside.of %%g&(%%;@&?&%ﬁhamber- General

pictures of the electro_ﬁ/zed water generating device are shown in FIG. ogen’storage container
separated 12 type) dit*BiGs. 3 and 4 (hydrogen storage container integrated type). [0047] As
shown in FIG. 2, watémcinGuiatesintinte ireingtintermattenily eldatvalyiz ddmeitiaih anhelecicolyzed water

generating deyiss 44 anhine ROlPIGPYieRecQBiRIREF hYSHROSH SIRMRAS; R CORFRINeR, A9 niybich are
connected via1 hos((jas ext ndin? Irom 2 water inle gnd utlet of the electrolyzed water generating
e R

device 2d, wREFERY e WALR? TR tHE CBRATSEI Y | SPAUPEHIECSRRIFATEH BH CoiiedRtidtion (1.5 to
1.6 ppm at 20Cselegfenreemdd?) Edraroimbencopiédionrsiiufo0d 8pamishfiBibned eltoricoagdudtivityormal
saline solutiofr{s bMmessadis.ydragan watesashRavithin the container 2g, the top lid of the container is
closed, and it is left a&% fter 5 hours have elapsed, the infusion solution bag is removed from the

e

container and opened, and DH concentration, dissolved oxygen (DO) concentration,
oxidatioft-reduction pBléreRieptrtm) chid etepeticabioheilietivity ()R roneralretdmé $6loon are
measured. [0049]P is -370 mV, and EC is 1.6 S/m.

[0050]
In the above Working Examples 1 to 4, a single living organism-applicable fluid is placed
or immersed in the hydrogen storage container; however, assuming actual use at a medical site, it is
20 desirable that multiple living organism-applicable fluids are collectively placed or immersed in a
single hydrogen storage container. However, a state of too many living organism-applicable fluids
being squeezed into a single hydrogen storage container is undesirable for supplying a sufficient
amount of hydrogen for each of the living organism-applicable fluids. Capacity of the hydrogen
storage container is preferably the same or greater than the fotal capacity of living
25  organism-applicable fluids placed or immersed therein, more preferably two times or greater, even
further preferably four times or greater.
[0051]
[Working Example 5]
One commercially available normal saline solution (‘Japanese Pharmacopoeia normal
30 saline solution, Otsuka normal saline’ produced by Otsuka Pharmaceutical Co., Ltd.) in a 500 mL
infusion solution bag, and two of commercially available normal saline solution (‘Japanese
Pharmacopoeia normal saline solution, normal saline MP’ produced by Mylan Inc.), each in a 100
mL infusion solution bag, a total of three solutions are used as the living organism-applicable fluid.
One of the 100 mL of normal saline solution undergoes removal of air in the headspace from a bag
35 opening using a hypodermic syringe.
[00523

A 10L polypropylene container (see FIG. 2) connected to the same electrolyzed water



15DH concentration of the normal saline solution is 0.8 mg/ L, DO concentration is 4.6 mg/ L, ORP is
-370 mV, and EC is 1.6 S/m. [0050] In the abové Working Examples | to 4, a single living
organism-applicable fluid is placed or immersed in the hydrogen storage container; however,
assuming actual use at a medical site, it is 20 desirable that multiple living organism-applicable fluids
are collectively placed or immersed in a single hydrogen storage container. However, a state of too

many Iving organis-gpplieable lyids being sgueeaed nio a single pydiogen storage contginer s

undesirable for s&ﬁ%’ylng 3 <ufficient antou %ydrogen for ea(:hy(_%lf'r e IVing 6i)rcgi)zr;\ln|lsm'-a\pplicable

fluids. Capacitjcsbed ateyelbgariseragecdhtaseridnprétseabiyahe saprratartigreate? thass enattotal
capacity of living:@eoganismoanplierediuids placad-acimmesssdr-thereinematapsafamiiybvo times
or greater, eygphyriher preferably fourtimes ongreaterJRoSHMarking Fxample.pLOpe sommercially
available normal saline 'solution F('Japanese Pharmacopoeia normal 0 saline solution, Otsuka normal
saline’ produtefipy estsiAECEa iAE GRS, fid. PRI GO newiti PSo kst ariEtwo of
commerciallyrawaitable normal saline solution (‘Japanese Pharmacopoeia normal saline solution,
normal saline MP" pr%gg]ed by Mylan Inc.), each in a 100 mL infusion solution bag, a total of three
solutions are used as the'living arganism-applicable fluid. One of the 100 mL of normal saline solution

undergoes removal St AP tHEHEGSHRY FOM $BEY 450 8RR UShg & hypodermic syringe. [0052]
A 10L polypropylene[gofiainer (see FIG. 2) connected to the same electrolyzed water 13 generating

device ag in Workingirxaimple-ils usedas thehwiiogen giorage eontainer. As described above, the
hydrogen water in thﬁog%jtainer is kept at a DH concentration of 1.5 to 1.6 ppm. The three bags of
a

normal saline solutio immersed in the hydrogen water, the upper lid of the container is closed,
and it is left as is. AftBHZGusplridiayéehmpaddalicilofienél Bags ofirsalimeegsslifdhagd-removed from
the container and opgyeeél, and respective DH concentrations are measured.

While this working example includes an example of removing air from the headspace of
15 the infusion solution bag before including hydrogen into the living organism-applicable fluid, more
hydrogen than in cases where such processing s not carried out is included.

10057]

Namely, air in the headspace of the container of living organism-applicable fluid and
dissolved gas (dissolved oxygen) included in the living organism-applicable fluid is considered to

20 contribute to prevent inclusion of a given quantity or greater of hydrogen molecules info the living
organism-applicable fluid. In the case of wanting to include more hydrogen molecules in the living
organism-applicable fluid, removing the dissolve gas (dissolved oxygen) from the living
organism-applicable fluid by removing excess air from the container of the living
organism-applicable fluid is preferred.

25 [0058]

With the present invention, it is preferable that regardiess of whether the hydrogen
molecules in the hydrogen storage container are supplied as a gas or as a liquid, air or dissolved gas
within the container of the living organism-applicable fluid is removed through the aforementioned
means or means of decompression or the like before exposing the living organism-applicable fluid to

30 the hydrogen molecules. However, the most desirable of those is to nondestructively remove air or
gas from the outside of the container by means of decompression or the like.

[0059]

It is asswmed that the nondestructive processing for including hydrogen in the living
organism-applicable fluid according to the present invention implements a producing process

35  (mainly a subsequent process to packaging) at a living organism-applicabie fluid producing factory,
and also implements it at a medical site according to fluid-administering schedule for each patient.

In that case, in order to prevent hydrogen that has been included once from transmitting through the



[0053] DH concentration of normal saline solution (500 inL) is 0.787 mg/L. [0054] 10DH concentration
of normal saline solution (100 mL) is 0.34 mg/L. [0055] DH concentration of the normal saline solution
(100 mL, air-removed) is 0.810 mg/L. [0056] While this working example includes an example of
removing air from the headspace of 15the infusion solution bag before including hydrogen into the
living organism-applicable fluid, more hydrogen than in cases where such processing is not carried out
is included. [OO?% d Namely, atir in.thet heac}slp ei_hof the containher of Iifvti}?g or anism-a%Plicable
fluid and dissSONVen Gas @E8ved Sxydeny inciuded in the VNG SrGanfsm-abpheap filliar s
considered tdkogtasbritibuesersipg dvemcivtigsivirata givemlyinenispomgrepliertf Aydrégesisholecules
into the livingrargasismnapplisakipduigiddndharass.of wantingdadnaude marenhydiogen melecules in

the lving oragnisin;applicable lid, emoving the dissole das(disqlued. oxvgen). from e lying
organism-applicable Tiuid by removing excess alr rom the container of the ving organlsm-appllcable

fluid is pfeferfethcdbiogsaganism-yRplicable Bresartsreptith, Risprefenpraditiany dgurenass efdvhether
the hydrogenr:ipeieeutes intheaydsegamsiopagsleantainbHacensepplion as aghs-er assanigeid, air or

dissolved gagomsmaﬁ@@imtﬁ%%gg& ga@agmqtaﬁge%%m@%% ﬂy&%éént%m%ﬁegg!&%m.the

aforementioned means or means of decompression or the like beforé exposing Iving
organism-applicable fid}o 30the hydrogen molecules. However, the most desirable of those is to
nondestructively remiovigeainity fjas frofaathie iatdid ®Bf dhecontamef thy neansphidecpmipreision or

the like 005814 readhds apsmadiNabibe pondestictivie-IRCcesinNgLordncluding hydiggesn the

living organism-applicable fluid, according to the grese’nt invention implements a producing process 35
(mainly a SUSSEOLHI BrBcAs 15 BatieAd e AL S Ry OrgATEhPEBRIEASIE AH BrBdbARy Hctory,
and also imptemdens! itiat.afenadivgl!sites docdraingf toflidadmimisterngisshrpdule fof eathgpatient. In
that case, in gHIRLIQ RrevenibydrRaehdhaihasibeeRneivirdRnas fem transmittingsueugh the

living organism-applicable fluid passes through an intravenous drip tube is subiracted, a further
15 effective dose of hydrogen molecules is assured by the time it reaches blood vessels.

[0061]

It has been confirmed by the inventor(s) that during approximately three hours from when
the living organism-applicable fluid in the plastic container is immersed in hydrogen water of an
almost saturation DH concentration, the living organism-applicable fluid quickly dissolves the

20 hydrogen, reaches around 10 to 40% of the DH concentration of the living organism-applicable fluid,
and thereafter, the dissolving rate of hydrogen becomes comparatively slow, gradually increasing to
the DH concentration of the hydrogen water.

{00621

Moreover, from around when the DH concentration of the living organism-applicable fluid

25 reaches approximately 60 to 90% of that of the hydrogen water after 10 hours have elapsed, the
dissolving rate of hydrogen becomes even slower, and it has been confirmed that the DI
concentration of the hydrogen water hardly changes even after 24 hours have elapsed.

[0063]

Accordingly, this means that the DH concentration of the hydrogen water according to the

30 present invention is preferably 50.0 ppb (0.05 ppm/1) or greater, more preferably 55.5 ppb (0.05
ppm/0.9) or greater, further preferably 62.5 ppb (0.05 ppm/0.8) or greater, even further preferably
71.4 ppb {0.05 ppm/0.7) or greater, and yet even further preferably 83.3 ppb (0.05 ppm/0.6) or
greater. |

[0064]

35 incidentally, a producing apparatus for living organism-applicable hydrogen-contained
fluid can be connected as & peripheral device to an intravenous drip (fluid infusion) device or the like

provided to each patient during treatment. In this case, since it is assumed that a patient moves



14 container and escaping out again, it is preferable that a person in charge of the nursing unit or the
like starts the processing for including hydrogen in the living organism-applicable fluid first such that it
is finished right before estimated start time of administering the fluid. In this case, it is a big merit that
the person in charge of nursing can select and decide the DH concentration to be included 5 in the

living organism-applicable fluid for each patient by adjusting conditions (immersion and exposure time

for living organism-applicable fluid, DH concentration and hydrogen gas.mixed concentration in the
ycrogen storagR ha el BT Bl e o TR T s T Ao BB Medentally, i
is preferabletthiie WreiB e oriEa iz Al Rerivile oreheiRmmis b leabreropenfiigemee sepfaiger is
approximatepsf:Q1 pppaciNAIRPrefembinduppen ongreatanltheiHhconeeatsatiantiba living
organism-applicahle {ldeaghes aperaximately 0-1.RM I it Re.cansiHerRd fiat, B gxgmple.
the time of intravenous drip, even ita quantity o ﬁy Irogen gfecules to be reduced from preparation
time untfl intr¥ERGELITAFSESPEBENS e MaaratihBerRiRlcaiganidh ekt isaddes through
an intravenous deip (izdse tis: sidotraigted;ed Harthibed heffectirerdasedofshydyogem moleputestisiassured by

the time it reﬁ%&&%@%@@%@%L, 2 polyhIRS R EShERITMRLY g vRnkarR)dhRLAHTINg

approximately three hours from when the living organism-applicable fluid in the plastic container is
immersed in W GGaTATRtetes e BinBet S4rE  SHAN B RS RREn PRI G Brgari¥ASpplicable
fluid quickly dissetwdsdhiee gechyidroget; heaehesarosngkhplto A@%tiaf thetbticant éntihtibmof the

living organisip:applicahiefluid.and. therealiekthg disrelvinosaie of SydreostReromes camparatively
slow, gradualli/ 'ncreasin%to the D Concen}rat{'.on of the h drogfn vlvatgr, [0062 Morso.\/er, from
around whert THEBH CEREARRIS N BPHEiig BFBArE -‘gvrﬂbaﬁ’ BRI D8  SRRRES ab‘brlg?(imately
60 to 90% oftbrtobitiheslhifehib GenFiateraffdt. 0. hours have elapsed, the dissolving rate of hydrogen
becomes even slowerpgd it has been confirmed that the DK concentration of the hydrogen water
hardly changes even\ﬁ%‘itgr 24 haurs pave ela}:r)lsed. 0063 .Accofgigin%jlg, tms means that }he DH

concentration of the hydrogcéaﬁﬁ\%;g%er}éecc%c}iafnge’%to the '3 1p())rnesaen |nvenflorrﬁ“i'gng?seferl'%ﬁ)ly%eo.b‘5 ppb (0.05

ppm/1) Br gréd&rneRBHY prafseaily. 35 55REF 00T Hh HO O b i datarneirel’ pr dtefaBRli 6 2'S ppb
(0.05 ppm/0.BYdes grensreury @R fythear prefer atlydiis 4yapia 40 HSiopm/e 6 or geeatatdantyRt even
further prefergbly, &3:2:0p.(0,05 PRIV 6. 0L A Aie IR0 BAL ARINGRRIIELA ALedlGiRg, rpgratus for

living organism-applicable hydrogen-contain _ _
intravenous drip line.  Moreover, when assuming a case where living organism-applicable

hydrogen-contained fluid is administered via the intravenous drip device or a type of (medical)
20 device including a dialysis maching described later, wherein the hydrogen molecules reduce during

the process where the living organism-applicable hydrogen-contained fluid reaches the living

organism, it is desirable to suppiement the reduced portion of the hydrogen molecules in that process

using the aforementioned method by exposing to the hydrogen moiecules the line (place allowing

transmission of hydrogen molecules) or the like through which the living organism-applicable
25 hydrogen-contained fluid passes.

[0066]

In the case of this example, since it is also possible to administer an intravenous drip while
supplying hydrogen to the living organism-applicable fluid via the electrolytic cell, there is little
need to care aboui dissipation of hydrogen from the container into the air or reduction of hydrogen in

30 the intravenous drip line during a time lag from the processing for including hydrogen in the living
organism-applicable fluid up to actual start of administering the fluid.

[0067]

Alternatively, the present invention can employ the following structure. Namely, living
organism-applicable fluid put in a container (hereafter referred to as inner container) with medium or

35  high hydrogen permeability such as a plastic bag is accommodated, inner container and ali, in a
portable hydrogen storage container (hereafter referred to as outer container) with a lower hydrogen

permeability than the inner container, and the outer container is filled with a fiuid or gas including



fluid can be connected as a peripheral device to an intravenous drip (fluid infusion) device or the like
provided to each patient during treatment. In this ca¥ , Since it is assumed that a patient moves 15
together with the intravenous drip (fluid infusion) device within a hospital, instruments to be added to
the device are preferably as small as possible, and capacity of the hydrogen storage container is
basically capacity allowing accommodation of a 100 or 500 mL bag of intravenous drip (fluid infusion)

solution plusidifiextia-More rReRicAI Wi relpianGe I9dhecARIEmALIoNGS nelgatilyped water

generating device and Domestic Re-publication of PCT International Application W099/10286, the
electrolytic cif HEEEFHRINGS &P & RIRL it didl e PR S @RPLB P R ED At A e WAkKiIAY Example 4
given abp\_/e,cm.mﬁlypmpyimwhm‘amseésms}edomsddmmimamlemmgdmm%émragMg device,
and the living grganizmrarplicableduid iRdmmeised i@ eeniRin ro%%ﬂ@%%ﬁﬂi@%ﬁ@%ﬁl?%ﬁ%ﬂc cell;

however, in this example, since the electrolytic cell itself of the 10 electrolyzed water generating device

is used 4s a S S S F Y E T ENAIRE A A & By A88ER BRI WALSFPSUBpI $iHeion, the
living organisemajpplitnbterfluicbitinimerseddnidhe alattioliticrcaittitself (SéemIG. drand PIESic4). [0065]

While changingthe catiRmentcamprsitonaiie thedntraveneusidsinline.ds ladundpmentaly
unnecessary, the intrr%a\{.enou(f gri%linetitself can .Qedimt ers%d in a fluid includgg%%}/idrog)egﬂmolecules
or exposed 18 4 P TR TG T ogeh TOIEEtNES 56 Bt PraveRt PEttICHoATh The hytisgeh
molecules intthegyestaksalitte xidsediving ergapigianap sheaisias epasoes g thd ftrBvenous
drip linggMoreaueswheNaSSURIiRg, aLasem herliving orgaaism-applieablechydmagen-eontained fluid
is administergd, via the intravenous drip device qr a of (medical) 20 ice includin jalysis
machine des?:1 %gﬂslgfagrl?r erei 'th%rﬁ%? régen rﬁrbef‘é)({:%%ewsttféalﬁ%e uar%%%ixe!%ﬁr%gg%%%\gvﬁz%{gdthe living
organism-appfiéalsie: Ry Rsgepruviiteingdifidid reaches the living organism, it is desirable to
supplement the redugmdsportion of the hydrogen molecules in that process using the aforementioned

method by exposing [, the fydrogen maleiles a0 Mlage ?dl%%ﬂ% Hapsmissignay hydregen

molecules) or the like throué)ﬁh which the living organism-applicable 25hydrogen-contained fluid

passes 1 {o06Bydrogenpriper 5 8IBr iR aRAniNg, BRtE RS s RRT S s Kb B R dsATSRs PR SHivenous
drip while supplyipgrhyanbge nltidtlhenktingdoby anism-apphicalshe il wdthesie stoolyticaslindhere is
little need to care aReutdissinatiometlyarpasndiemdhseoniainetiniaibeigiirrpdustion of hydrogen

in 30the intravenous %jrip ine during a time lag from the processing for including. h i:lro n in the living
i a8 Al Ravas

lag
organism-apPTicaBRE #am s &S Lty Q&?‘H?n?gt%rrlﬁléﬁﬂ%eaflﬁlé?g[ﬁ)@%'?t neriRiefiatife R, the
present invemtidrgsantengplopttiefotiowitrg stractaraolamadcr [hvrepbrg devin-opdiiezblgditd put in a

containgy (hesgafig: relariediiad5 80 eLcratahen WMt medimQir-aSigh hydipgerdoarmaability such
as a plastic bﬁlgrgs accoggmfdated?, inn ;}cdc}ntaineg and all, in a porg%gle lf%gnrlgggaql togg e cnontainer

0f,, of 1 aijorementione en, stora, container 'ca . 1 .
(hereafter refterre to as outer container |t?%a IoweFPhygfr‘ogen permea |I|ty than the | r c%ntalner,

and the outehrbngaineess fitleepwreicd fllfidorgsdnelis@ifg which has a tank for storing living

organism-applicable fluid such as intravenous drip solution, dialysis solution, bicod for blood
transfusion, and the like, or a pipeline allowing living organism-applicable fluid to flow through via
25 a hydrogen-permeable film characterized by f{ransmitting hydrogen, preferably a
hydrogen-permeable film for passing only gas and not ions, and more preferably a
hydrogen-permeable film for passing only hydrogen gas. The second system here is characterized
by being ¢losed while including a hydrogen-permeable filim as a part of a dividing barrier between
system exterior and interior. While there are cases where the hydrogen-permeable film is a part of
30 an actual barrier as in FIG. 5 described later, or where it forms a closed system by connecting to the
second system via a closed fine as in FIG 6, the case of being closed while including a
hydrogen-permeable film is represented in this specification. Note that being closed in this case
means that proper management that should limit influences of external physical and chemical
conditions on the system is carried out. For example, 2 closed container for the purpose of
35  preventing contamination of bacteria and microorganisms to the living organism-applicable fluid, a
recursive line, which returns blood that has been lead to a dialyzer for removal of waste product and

the like after it has accomplished its purpose to the living organism, and the like are closed. While



16 hydrogen molecules such as hydrogen water. While the hydrogen transmits through the surface of
the inner container to be included in the living orgariidm-applicable fluid, it is blocked by the outer
container, and not much disperses to the outside even during the circulation process and storage
period. At the time of use, the inner container with the living organism-applicable fluid can be 5
removed from the outer container and then used, or it can be used as is without removing the inner

container byo en|n Q cont |ne e ir aner container. No S lastic
Fb g tH %{rsts slileflp the Pﬁl r%af}( Of%)Phc E)rfeafﬁr}/lﬁ 90%%

(&9
container SUC a§ on ba tWGIg t eakage, an IS a vantageous to

transportatiofy sl @mﬂ%@d%?@ﬁ&%?&/fﬂ’édfvﬂﬂh ‘%j‘é@“o]ér\"@ﬁ prBgsets (EkyGerRREPFSerty) to
prevent a|tefl@§ﬂi>6gdﬂ>@lﬁlﬁ£lﬁl’iea&dl geteriaratinmuenhghetrcalsinwhean wgitgaichemitalbaucade 10
easily altered dug 9 QVIRNn38ERN: &rt%as%keettgta,%asrh@dﬁrwetar@@ty@rtrwt@r Ragkadipg.yith a high

gas barrier projperty gi—lowever combihed use with such an’already available "bag-packed body" can
also be ApprépiapeRFRANIZEY. 1’f0¥)618‘?|51A‘Pfe?néﬁ?fﬁﬁotﬂé}‘ﬁre%ﬁf‘?ﬁ%ﬁt?&n et’fﬁt‘?%‘rﬁ%t% fHeeowing

structure. Nagpelyleitisaid behytiagerizpe b eabie: il myintegrated dipe fino dueidg! appheatuisder living
organism-appligale J;tydt)?qr?ét e%atam%lfttttd &,%%t't%@qttzg@c@rﬁtéxét%ms which has.ahydiogen

storage container capable of stably marntarnrng the DH concentration of hydro n- contarned liquid

supplied |nto[tPf@eéB‘nt%‘?n’é*P1fF8Vﬁ“tr’i’e Butsias B upp iidigs OP providin g a S drab e Eehdier itself,
such as a hyshiGgentstbyageccantaititincotnéctedetobihedliettrplgrett aterigereratingeiBigités a
hydrogeg staiggeZR-Coniainghuith an sleetralyzed-water generating device as an electrolytic cell
incorporated as a part thereof, or the aforementioned hydrogen storage container capable of
continuously supplyrr[%O drogen gas, is connected to a second system, which has a tank for storing
living organism-appliCaitierfioiel Sachrdes ifordvendipsdripelssitieion, sty ris Sl tiofsbisdétblood
transfusion, gpdtheitikergmaspipeling alowimguiving euanis Meappiicaledfibid i@ fiewbreagh via 25 a
hydrogen- permeab e film charactenzed b transmitting hydro Prefer eable
film for passmgmtl)]fgilyy J nSt%%‘? "an tren(oornec ?or{e égr%‘m‘ a%"‘%‘?o en- |o%e®l%r¥rn1 g?%g f?‘n%)sxr)%{gsmg only
hydrogéf gaearh@ee%ndiwew e o We!trralértrefea WhrEHERaRggeen
hydrogen- permeaaetehﬁm@as ehpaitaDfcacdividingehanier bepiegmystenirgxiatitmantsicteriater\While
there are casgs WGP I tRigasnRersaNle DS RearelafanAdial haey as in FIG. S
described Iater or W ere it forms a closed system By connecting to the second System via a closed
line as in FIG. 6, the @34 of being closed while including a hydrogen-permeable film is represented in
this specification. Noterthat beingaciesed in thisicaserineansthat gropéivimanagenrentithidaslvould limit
influencgs ofiexternal physicahand,chemical copditionsen the.sustemrisictes autafkanexample, a

closed container for the purpose of 35 préventing, contamination of bactena and mlcroor anisms to the

living organisHHebIYRBEIT 2B HSRRIFSS 0 SR P RS ST S BR AT S S Hh e e 88 F dialy zer
for removal ofivitistenghedoetantithivilkeosfteisit-hpd icabtofvpliShduditg piofpgise tithe h\ﬂhgi‘@#ganism,

and the like 316610880 Whilen Sibaysregenpraduserbyihadicst systas ﬁhtjttsrt@otmeetiyh?en a

organism-applicable fluid of the s d VI the hydrogen- eab if this device is used,
since the firs I?f? Olr%a?lsmﬁ?%sém%r E"’H%a’r%{;%n an% llegsoé%anls ap ? Ca@oﬁnclﬁ én 06ﬁydm ogefn?rn the

living oRfaniswippiibal e dtfdrafecsesaietnd sjiieinis diexi @@fr‘&ﬁd%@ﬁmw&@éﬁﬁ &HIY the
second Systqmrﬁhaﬂqﬁe%igﬁessﬁféﬁi,erﬁ@amw sugerdsipiddudeglean roomyis @asysto-dpakebiMoreover,
a gas-exchange film |nt y electrolytic cell charagterized by making a hydrogen-permeable
film provrded G N the cafn eae(t:ﬂﬁgrﬁﬁtg? E‘r]dg ot’gtaﬁlesgnode membrane contact-type single-cell electrolysis
device described in D##bstic Re-publication of PCT International Application W099/10286 as the first

system, and shifting thethydregenvegastwithinathadewateseflithie firstesyfstenrdsthitivig: for
organisgg-apligable Lfluid, of Jh&am&@&m@maﬁ alggavaiiabledsea k! GikidQBRRhn to ve

Furthermore, thé carriér for thé hydrogen molecules to be supplied to the first sg/stem can be any kind
of phase suchEdl ghe WIW&]V&‘S%&]W&% HRBMRE S Wﬁﬁa‘elﬁﬁ‘t &F&gﬁéﬂﬁrﬁrﬂaﬁ BIRIKAE RitPSgen gas
in an appropiatecontantiationtwithianetherdagrobioblingthyehdepere gasifment within a facility

provided with a ‘water processor’ for preparing purified water (RO water) from tap water, and a
*dialysis solution feed unit' for diluting the obtained purified water with dialysis solution concentrate,
35  As aresult, when considering producing a hydrogen-contained dialysis solution, it is most effective
1o collectively carry out hydrogen-including processing using such water processor or dialysis

solution feed unit.



15 water, mixing hydrogen gas into water under pressure, electrolyzing water, and generating
hydrogen in water through a chemical reaction (for éample, a hydrogen generating reaction between
water and a metal, such as magnesium or zinc, with higher ionization tendency than hydrogen). [0070]
Further alternatively, an administering device for living organism-applicable 20 hydrogen-contained
fluid for a dialysis machine, which is characterized in that a pipeline through which living

organism- appllcable ﬂ) %Lows in the second system is connected to a living organism, and that in the
course of the living organism-applicable fluid (including biological fluid or biological water such as its
own blood or own bidlegrear-flitdyiptreaucedirer tied W idcintrad aeetptroica Wablgrordahidin passing
through the |iﬁ}€lr&l§@11&‘éiﬂglﬁﬂgtﬁﬂb%m%mﬁﬁﬁablﬁﬁﬂlﬁiﬂi um@rma&f@m@va{ o 2 soiteIsueh@sawaste

products as ne%ad hile. it | ven h drogen V|a dro ermeabl film f om thehflrst sxstem
oes ulre a mimnstration ¢ }f %ﬁ ﬁ.n dfl assumadie TOb Cj:l’ﬁ ]él
and returns (Br IS |ntro as Iving organism-applica drogen-contall uid to' the- Iving

organism, is K0%ilapidn [GO?QTYFfu?fHE? BYEPREIGRNARRE #@%Wﬁ@i‘%ma% %%lfaﬂém@qf%%f the
present inventiahiferrdCeainlysisnispart culbely takennmtedconsidesatiomnNamehy indmany icases,

dialysis Solutkﬁﬁgsz RE PRGN E 9&@&5@@9@ INE.IAER PAHENRIR MaNALSH AR itegated

manner at a dialysis facility. Namely, dialysis solution is intensively produced with exclusive equipment

within a fac.n{%?a\bré%fa s \?vﬁ‘Péﬁ‘Zﬁ"ré’E&?s‘B?")fﬁiP B}f‘éﬂ}&ﬁﬁ@“dﬁrﬁi‘é‘ﬂ%te‘?‘ (RRSURIBEHIPISHT tap
water, and a fdialyisisisolutigmifeedpliviblor didtingrtencitaine dydrifiethgvatée withodkalygisisdlution

concentigte. FaAsAs &%Mbwhﬁa Cﬁﬁséﬁi%ﬂﬂg pegdueing Ay drogen-cRuained dilysis selution, itis
most effective to coIIe Ca dro cludln roce sin uch water processor or
iovers SolBPHCRREEN S8 oAt T B SrETh CRRSdT VARl b ey

assumable pthﬂélémﬁh@’@ﬂgé ﬁyd’kréigéﬁeebmﬁmdéddmlys@soItchdls’fsl‘sS@h{?phédpiﬁ@%@nﬁmmiﬂ@y even
for dialysis seldtion-feca PatigN whe HaemRtreauire adinistiatian.of mﬁt{@@@@p@nﬂa% assumable

problem that hydro leaks out in the course ft drogen-containe Si qu ion being
supplied to theazl}4 dqualagl{;z’??lachng ?L‘jmm ?Jrg t%n é}%d}( aﬁ/s%éng%cl% lt Sr'llsfé%é]tl uﬁt §§eV|ce S for

includiny’ hydhsgerydrpegee-iiRsid seilrdn @é‘ﬂﬁl@lth@?&i‘aﬁﬁs@%omﬁéﬁ% iryétager d thoousd dibdysis
machine th rougﬁ;aesum;ab/daﬁeeaﬁbe&@meth@asesﬁﬁn@@lawﬁﬁ@f theugialsispmaching earibeprovided. A

producing apparatys. aring gigansiapleaple iagen oniangd U sia e algfgmentioned
iim, 10

U
10 hydrogen- permeab r example, can be uli ze as such amélly, a device

characterize By RSHittRE h’?ﬁ?‘tﬁ’@"’é‘ﬁ ﬁ‘%ﬁh ﬁnyB@‘@rﬁEﬁnY&m’édtﬁ%@Wﬁ a*etap|PERIC SRt altion that
flows throughiiadirsisysieinréo the diatissis sblutiona(piadysisSoliitipreuppligdio dhedialiesis machine

from a sypplyjing)thatfiewsitrauaiihe. secendRyaien.via a.h éﬂgmslepgm%%%w@u%@e utilized

asa produmﬂ? apparatus for hydrogen -contained dlaly5|s solution. Alternatively, 15 the

hydrogen-coftREd- didySe 8b Bh 81 aiready Mo RTHIRY Hy kR s & Ath PO LR R Wb érmsFiEned
nondestructive engtkiog tcanisimplinbe paayed tiwoughtihé g bippletinedediies dialyzérbeforaddre dialysis

machine. Th%E%@ﬂ‘ﬁ%%atb&dﬂi/é%@g?Bv&%t@%%ﬁéﬂ'ﬁﬁ@@iﬁﬁ%mfm%&i@Hﬁt@i&%ﬁﬁgEBE@@B&@QQ&?
membrane such as h fiber within the dialyzer, and a specific amount of hydrogen is transferred
into a patient's bloodin }%rocess of making concentrations of the patient's 20 blood and content
elemeng flowing th rdhgﬁ%ﬁ@ﬁlrﬁ%ﬁé@&?ﬂm@mﬁéﬁalwbﬁdsmﬁw prasy e dadantissisabiMoreover,

in the case ommeuﬂ@tiagmrﬁanﬁahw@w&isﬁn@lda@yiwm@aigly@iﬁagﬂmayh@ge@fc@m@ﬁmms@r
immersing in 2,988 q{ |IC§UId cont %W%? Surgholec dgsuglq a Exﬁlrgg storage 1‘905(;[ V%’O )

commercially avaﬁa ble perltoﬁea sis solution inp uct packaging 15 also possi

25Furtherm obédweeam}?ﬁg}eéaﬁlp%ééggma igpeRiae X:%%*ﬂﬁﬁ@oélﬁﬁ}‘tsgi**él’lndﬁ%ééﬁﬂ%gwﬁé%ﬁ'én

catalyst in a process of transferring the hydrogen molecules in the dialysis solution to a patient’s
30  blood via the membrane.

[0074]

Further alternatively, the present invention can employ the following structure. Namely,
it is a producing apparatus for living organism-applicable hydrogen-contained fluid, as an
application of the aforementioned hydrogen-permeable film-integrated type producing apparatus for

35  living organism-applicable hydrogen-contained fluid, characterized by when transferring the
hydrogen derived from the hydrogen-contained fluid produced in the first system to the living

organism-applicable fluid of the second system via a hydrogen-permeable film having a hydrogen



membrane, such as hollow fiber, within the dialyzer, through which the hydrogen-contained dialysis
solution flows, using a hydrogen catalyst, such as pltinum or palladium, antioxidative activity of
hydrogen molecules can be exhibited immediately against oxidant stress in blood using the hydrogen
catalyst in a process of transferring the hydrogen molecules in the dialysis solution to a patient's
30blood via the membrane. [0074] Further alternatively, the present invention can employ the
following structure. Namely, it i oducm tus for livin organis Ilcable

hydrogen- con?]alneta”fﬁj alé)%r? 156;:‘% ficah g%l%f E‘ip?ﬁ orem Sﬁe %F&rgaeer?%% atzjfllsnfllm integrated

type produmﬁgsaigﬁﬁarl&w]g ﬂ&a@@lhm?ﬁbc%mmmmié%ﬂ)@bﬁt@@ﬁ@aiwédvﬂf@td%fcﬁﬂamterlzed by
when transfecsffgra@sslﬂet&yﬂmgm@@fiy@dﬁramuﬁa@ Mﬁf@gﬂwmamedaflﬁl@&r@ﬂ%eﬁdg theufirst system

to the living or anlsm en% bIe fdeﬁgc)J;bhc%1 %}grg sterinC gyuc rr?eable film havmg a
hydrogen 197 ansmlttln |recty exposmgt c?r en ermeablg?mtnégt??galrvmg

organism. In fleBvé%@gﬁ%ﬁﬁﬁﬁﬁ%hﬁyéﬁéﬁ%ﬁméa%wmﬁlC‘éﬁ‘é& %ﬁh@@?@é‘?ﬂ% 18 BridiiegReRvater of a
living organisrediselfivifugee medrogen is inghigestiassingdttaghuigkin Oslannucaus membiane through

exposure to Y ENGIROSIREMAPIE I ove Spseicalln, o situaluis bamgsheing saparatus © fo

living organism-applicable hydrogen-contained fluid, which is characterized in that hy droqg}%/
needed, hydfogeR Jrrerice %ﬁ%’ﬁ%ﬁ%ﬂ?&ﬁﬁ&t@&hﬁ%ﬁ%ﬁé’ﬁ%@ AFI RSt EBuSFaMSNhe)
contact bodyissudiiesia HiehatahStitdte dibydehiyedregen ghermeable filimntonrdstechtsiip eéisgirsystem,

or a hydgpgep,siiade, a9 enhh A iR JIRM e firshsyRigMANd ransferred to the skin contact body is
included in biological fly d or biological water via skin or mucous membrane by exposing the skin
10contact body to art a|3 opriate region of the living organism, is available. [0075] Merits of the

case of using the prederitsinéatian $6rdivingeargsmismeapplidabieifluigsischapslilbbdIpis periations

including the afgsementivnrdstansimsad PhasnacaicaRreRaralandblead fephiaed #rpstysion),
produced frogp araw ate5|aI gguce%l 1%lc:al origin sucfh s humalns are d scrl]tl)ed 15 b%ow Blood

ansSius T i d,ra aty 01‘1 . SUC ans ar SCTINe
preparations can generally y'be categorlzed into whote repa iONS inclu |ng A 8 cblood

componiént preperaffoens) RANERTRES GROfReMer ﬁh@é&%@@ﬁfhﬁﬁﬂ h‘@@@hﬁ?ﬁ@nféﬁt@&ﬂobma‘dtﬁmﬁ%s red
blood cells, bkined plasmamphtthlpeghplaielcin ity augh w@ﬁmﬂpm;&%@a&m&aﬂm@mﬂ which

result from phl}/%lcally SR tlnlgS an%l Cfgpﬁ Bu?(r)lgaggoﬁ) Ogﬂgpge?qé[stlpogl 0 8%1 L§ma 55%18?% éproteln

Moreover, a preservative solutlon su preservative soluti tic B0ac sphoric
aC|d/dextrosé‘f%‘fa?%@sc&fﬂ‘ﬁfé‘)s‘sé V%?R?é’%%lﬂi%“%%[ﬂ‘i‘ﬁﬁ St Qi ‘%%ﬁ@&?ﬁ%@bh’a‘t@?%‘éﬁ@n included
in such bloodprejpayaitors. [ORBEver, « Prewitne tohdsroinchddingdhyeagerdaolatilesiinca blood

preparagjon %@%Eﬂn%ﬂ&h@ methed-afinguding hydrgaen moleghlgsdn ginissenalive soliign. mixing it
with whole bloo

blood components, blood plasma fractions, orthe like, into a preparation is a
method of m@ﬂ?&?ﬁ@*ﬁﬁr‘ﬁﬁ@ﬁ“ﬁﬁﬂ%‘ﬂlé@w 1299 EBRHAIEUR solution included blood preparation.

Moreover, it is prefer@bi®khat hydrogen molecules are included in not only the preservative solution,

but in whole blood, b@%@%ﬁkﬁ@&%ﬁn@ﬁ@@@@&@%ﬂ‘ﬁﬁ&%@ri§ @%1%%'&3rkb9i’é(§déﬁ&ﬁ’¥ﬁ%@n%@0t|y
including hydr en olec n living orga ecu a%%hcable f|UId such as a bloo%ﬁﬁ@g ration including

whole 30 bldoc %il n@é‘mp%n% nts: an LR, SHE pPE IR U W (?%%terlal of
biologicHl orueiwdwe@@gséﬁy% @W@%@Mmr@ Hed oo cprrarsipmiion prdve of dreltldae when

including hydfﬁg@ga:ﬂn@ka@w@g o) mmaérsﬁl%esﬁﬁjﬂ&iﬂﬂzﬁfuﬁéﬁ Iﬂf&dFm%perme&%ﬁ, it gan be
said thatapro CI&% d for I|V|[%9u?sgaan§1&snl1u$ I|ca é}/ ro en-contai flu%d acc rqlng to the

present invention, }rﬁ Shydrogen molecules from GtBide of the' p SO mé%l‘?a €, is

blood, blood componems or blood plasma fractlons as well. However, When d;rectly mcluding;
hydrogen molecules in living organism-applicable fluid, such as a blood preparation including whole
30 blood, blood components, and/ or blood plasma fractions, produced from a raw material of
biological origin, it is necessary to give even more attention to contamination prevention than when
including hydrogen molecules in normal saline solution or the like. From that perspective, it can be
said that a producing method for living organism-applicable hydrogen-contained fluid according to
the present invention, which injects hydrogen molecules from the outside of the product package, is
35  particularly favorably used for the living organism-applicable fluid, such as a blood preparation,
produced from a raw material of biological origin.  Furthermore, since it is easy fo accept merits of

the present invention, it can be said that a producing method for the Hving organism-applicable



35 particularly favorably used for the living organism-applicable fluid, such as a blood preparation,
produced from a raw material of biological origin. Fdfthermore, since it is easy to accept merits of the
present invention, it can be said that a producing method for the living organism-applicable 20
hydrogen-contained fluid according to the present invention can be particularly suitable for use of a
living organism-applicable fluid with a percentage of the raw material of biological origin that occupies

the preparatigry, §,9.VOlZ60,QL SREAEL. AUEISISRIY S0.4QI% Of grealer. mare RIETaiahlX 89 yaiy or greater,
or 5 wt% or g eat%r, preferably 45 W'[S_A) or reaPer, or more pre erablfy /5 vvt% or 5greater.}150077]
Alternatively X8 € s s et dyih veBn tansEariigo al ghsparatiericiding PR T8t burpose
of mediqinal &en@ﬁ{&}ffqmﬂmyair@gen nvle et lesatac | pdiagoxidant Btres grisakib itior: dwfagbtqunrl
transfusion tQ.a living.Qrganismyit caR.al0 B ereduseddardhe awpesaat sratiallings10side effects

involved in extension of expiry date of a blood preparation due to physical and chemical effects of
hydrogeﬁ md&etiles, enhancement of activity, and blood transfusion. Moreover, from a perspective of
preventing hydrogeni#fGi escaping the container and stably maintaining a high dissolved hydrogen

concentration, it is preferapieio LantRNe SXRASING.G IMIRG:@THaisRaRRIF RIS, e Trontained
fluid to which hydrogen molecu_le? have once been 15|ncllilde uﬁ{%ﬁ{ﬁ saturgted concepfration to

hydrogen frolff tRES R SF tHRA L SRR T B0 PE  &e B8 ITAT Fo B SMBTES Sgleésd]@gb?fﬁ’éld below.
[0079] [WorkingnE xénebier6]20C tnaridreialigpzivailibie perrprabrodliesd Soltwonrpdspdseseolling
Pharmagopogia fernalealineseldian, Gtskka naintah saliae pradused.by Sisida Rharmaggutical
Co., Ltd.) in 3,500 i infusion solution. fag.s used a5 the ving oroanismappligabls, fuid A L5 L
cleaning filtef ec%uss(l}ngylsf0 ed'asthé hydrogen storage coritainer. The infusion solutior ag with
normal salin@Eslesion ¥ prareditg Idrasiirogeh stepigeontainerr andisehy inseraeinhrodgh a
container opeREdor gassipp|YoaRadBol 00/ hydpgeanyasts passacttheapghat aflowwiage of 100

mL/ min. After 5 hour h the i i ' [ e h
PR &;péﬁﬁlé‘ﬂ%%%g > INfysion ﬁt ;_!}quﬂalﬁgbﬁsgﬁr&ﬁé%%{l et Fr‘abé/doﬁ%%el}‘eéﬁorage

container anar%apr)lene , DH’concentration of the norm ne Solution is measured. [0080] DH
concentratiofP e RE Ao SHABSTATBHALD BEYHYRED SoToiis ppitside of the container.
: [0078]

Additional working examples are described below.
{0079]
[Working Example 6]

20 Commercially available normal saline solution (‘Japanese Pharmacopoeia normal saline
solution, Otsuka normal saline” produced by Otsuka Pharmaceutical Co., Ltd.) in a 500 mL infusion
solution bag is used as the living organism-applicable fluid. A 1.5 L cleaning filter housing is used
as the hydrogen storage container. The infusion solution bag with normal saline solution is placed
in the hydrogen storage container, a tube is inserted through a container opening for gas supply, and

25 100% hydrogen gas is passed through at a flow rate of 100 mL/ min.  After 5 hour has elapsed, the
infusion solution bag is removed from the hydrogen storage container and opened, and DH
concentration of the normal saline solution is measured,

[0080]

DH concentration of the normal saline solution is 0.85 mg/L.

30 [0081]

[Working Example 7}

Commercially available normal saline solution (*Japanese Pharmacopoeia normal saline
solution, Otsuka normal saline’ produced by Otsuka Pharmaceutical Co., Ltd.} in a 500 mL infusion
solution bag is used as the living organism-applicable fluid. A 1.5 L cleaning filter housing is used

35  as the hydrogen storage container. The infusion solution bag with normal saline solution is placed

| in the hydrogen storage container, a tube is inserted through a container opening for gas supply, and

100% hydrogen gas is passed through at a flow rate of 100 ml./min. After 15 hour has elapsed, the



[Working Example 7] Commercially available normal saline solution (‘'Japanese Pharmacopoeia
normal saline solution, Otsuka normal saline' produ%bd by Otsuka Pharmaceutical Co., Ltd.) in a 500
mL infusion solution bag is used as the living organism-applicable fluid. A 1.5 L cleaning filter housing
is used 35 as the hydrogen storage container. The infusion solution bag with normal saline solution is
placed in the hydrogen storage container, a tube is inserted through a container opening for gas

supply, and 11%0543 h¥§1&89§’% as iz passed o) (?*La&ré‘ flow rate of J0 ML ARET 1 beyr has
elapsed, the i usion solution bag is remove from the ﬁydar%gen storage container and opened,
and DH concentPatiBivoriie mMurvariatiriusaniisiiigtfeasured. [0082] DH concentration of the

normal saline solutiopdsz1.18 mg/L. 5[0083] [Working Example 8] Commercially available normal

saline solution ('Jap%}%%féﬁ'&[@&ﬁ%?&%‘?ﬂ&rﬂﬁrs{liﬁ'a%%l'ﬁ%n%?!H‘iiQva@SUka normal saline' produced by

Otsuka Pharmaceutical Co., Ltd.) in a 500 mL infusion solution bag is used as the living
organisnﬁ-applicable[ﬂi)ﬁal A 1.5 L cleaning filter housing is used 10 as the hydrogen storage container.
The infusion @altitionHzagpidt] normal saline solution is placed in the hydrogen storage container, a

tube is inserted throygh, 3 cantaineroRe RGPt HAS mﬂy@a%gg%lmﬁ@g&@ 935S Passed
through at a flow, rate of 50 mL/ mjn. After 15 hour has ela%se . th mfuiggn,sola ion bag is removed

from the hydPBgET st EBIHAMEF MY BPated SHE DR R Stor'6r thé AOHRNIEARNE solution
is measured sd8fi0084) iD#sedon deniratiomohitte-mohnaledilide solulibrelpansditayiidusigogsied
[Examingtionofiadditionrakwatkibshexampias] kvdragsnimoelaculas Hoiha iMingserganisprapplicable
fluid in a 500, mg‘_c[ﬁlaﬁtic container %O kept in aishl)étsjerge%et rsto age cantainer with a 100% hydrogen gas

. inthe ogen storace conlainer, a tub 3 ontainer openin P gas Supply,’an
concentration under n rma?taémperapuré anc? pressure IS 8%80 ved overtime. For exa 5Ie, e DH

concentration ¥ thedindepcetdapisni Appiinle fRid 2w pich whsoppritvight Aermekssrethent began,

is approximagelyifSpprn MAlorkingrbxaimiple: Ghaftedbdaouis-havealapsedaopeagpraxdnmaiely 1.18
ppm after 15(;@0”%%5“’9 aepsed (W rkin xamlgégsg]%dMeanwhile, when the hydrogen gas

concentration In the 25 I9|'y rongogﬁas%rigaéocolﬁ?éfner IS 50% (half of 100%), even after the same 15

hours hiave elapsed, #¥8*OH concentration of the living organism-applicable fluid is 0.59 ppm, which is
half of that in WorkinpiExapapl@tibn of the normal saline solution is 0.59 mg/ L.

[0085]
[Examination of additional working examples]
Hydrogen molecules in the living organism-applicable fluid in a 500 mi. plastic container
20 kept in a hydrogen storage container with a 100% hydrogen gas concentration under normal
temperature and pressure is dissolved over time. For example, the DH concentration of the living
organism-applicable fluid, which was 0 ppm right after measurement began, is approximately 0.85
ppm {Working Example 6) after 5 hours have elapsed, and approximately 1.18 ppm after 15 hours
have elapsed (Working Example 7). Meanwhile, when the hydrogen gas concentration in the
25  hydrogen storage container is 50% ¢half of 100%), even after the same 15 hours have elapsed, the
DH concentration of the living organism-applicable fluid is 0.59 ppm, which is half of that in
Working Example 7.
[0086] _
As such, since the dissolved quantity of hydrogen molecules into the living
30  organism-applicable {luid is proportional to the hydrogen gas partial pressure within the ambient gas,
if the ambient gas is 100% hydrogen (partial pressure 760 mmHG) in an ultimate state of
equilibrium at 20C degrees under 1 barometric pressure, the DH concentration of the living
organism-applicable fluid comes to equilibrium at 1.6 ppm (saturated hydrogen concentration), and
if the ambient gas is 3.125% hydrogen (pﬁrtial pressure 23.75 mmHQG), the DH concentration of the
35  living organism-applicable fluid comes to equilibrium at 0.05 ppm (saturated hydrogen
concentration). Meanwhile, since a long time is needed until the ambient hydrogen gas transfers

into the living organism-applicable fluid and reaches a state of equilibrium, it is preferable that the



[0086] As such, since the dissolved quantity of hydrogen molecules into the living 30
organism-applicable fluid is proportional to the hydr%@en gas partial pressure within the ambient gas, if
the ambient gas is 100% hydrogen (partial pressure 760 mmHG) in an ultimate state of equilibrium at
20C degrees under 1 barometric pressure, the DH concentration of the living organism-applicable fluid
comes to equilibrium at 1.6 ppm (saturated hydrogen concentration), and if the ambient gas is 3.125%

hydrogen (partial ressure 23.75 C@ e DH concentration of the 35 living.organism-applicable
fluid comes 0 €q é %f) flum at 0.05" %j%tﬁﬁ uIFla er?:lgsﬁre roggsnS cgﬁéé)ﬁ(t;?gﬁ%n eénvgh %mrgmce a long

time is needé@iﬂlﬁmsth@@ﬁﬁ%ﬁ?%%é@@ﬁ“@é@%&%f@%@ﬂ@ﬁﬁ@%\?ﬁﬂwF’g%fﬁ‘f%Fﬁ%b‘iﬂ'@éﬂi[@“ﬂwd and
reaches a stai@@faqupitrntid opreferakierhat the Azhydgengashas @ mmmm(partlal

pressure) no.sse A0 SonCRAIGN. (aKiALpIgSSIE) haLmRINS A reRclRImIneA By

concentration and the state of equilibrium in order to guide the living organism- apdgllcable f|UId to the

predeter—“fmn@&%’@ﬁ’%éﬁ’iﬁ@?ﬁi%ﬂ&ﬁ Bl rOTsreres et at ﬂﬁ’@‘a%‘?é‘?‘i’t"ﬂa@ [T 9sHERIrogen
(partial pressivies28eaDsmappledthy redatéh mhigice iDI6 ctheedivarignSiosgaefisahiapplitablebilmid:4e have a

DH concentratipg,of 0,08 PoM MAENEE O el ia@PIRAIR &Y IRgQLD wﬁmﬁ@ppmj%kﬁpﬂwﬁ with a
higher DH concentratlon |f|s referable that the amblentgas is 0.625% hy drol% Qg}artlal pressure

4.75 mmHGBrYfeater: FRHE! profRaI 8 PRSI IPA A 6r@§§[ﬂﬁlé"’zﬁ§5"7§ Him jefi further
preferably 6. Qﬁ%r(paeﬂhalbbfréé%’u KpadiabnmeriG ) 9§ etrelién furthiseplofdra bl 6%y (Hattidbpressure 190

mmHG)yet ﬁyé%ermb%m%fﬁ @b&&%&%ﬁ%&@éﬁ&prﬁ%@%&%@m@% yehpuenfukhergreferably

75% (partial essure 57 ete fur r preferably 100% (partial pressure 760
mmHG). [00 et pre&raﬁ%%@ﬁ@g #é’r%%ﬁureiﬁgroge torage container is a closed container,

dissolved gas other tl#8%/hydrogen that has been pushed out from the living organism-applicable fluid
container 15 while thﬁzhyéiﬁﬂﬁ@%% ﬁﬁedi?&@lg@dsi&ﬁgéh@dimiﬁ@ Qrgaﬂﬂsm -applisablesfiuiddsgaisplaced

by the amble%g |n thcfa clos ¢on ainer, Sﬁ (gggtuis .bient as.Ga %?Eﬁ?el?ﬁ% t at 190%

hydrogen. Accordi ngly, In rder to f?eep tﬁ)e ydrogen within the ient gas at a high concentration, it
is prefetable Wilss@atjaeseasstotigd ed ritires Héﬂ?%l@f&agﬁ*ﬂafﬂﬁjécﬁﬂ‘é g &gkt & dart of the
ambient gas franedhehydneganstakageneontainars with:tittiene xplasiontriskkgndtcontinusiassupplying

200f new hy%{%?&ng@%l%?%?lm Reep%"ﬁymsgmm %ﬁwmﬂ@&@sgrgqiemg@aéomggtmﬁmhymggen

storage container are 'generally categorized into method using a hydrogen gas tank, method using

hydrogen gagfﬁféﬁg}%ﬂ%Hsﬁﬂgﬁ‘aﬂg@%ﬂ%@é@mﬁ?&m&ﬂ‘%ﬁf&‘I‘%f’oﬁ@ﬁ”ﬁ%%’éﬁ%’f&{@dp%BU&ﬁ a
chemical reastibiantgas fsimilar RBrasthodsgarcempodiitd ity egdodimyriticamiethdtwsingiimidrogen gas

generatgd thggaggpig@ggéglggs is exemplified here. [0089]

[0088]

While methods of supplying hydrogen gas imto the hydrogen storage container are
generally categorized into method using a hydrogen gas tank, method using hydrogen gas generated
through electrolysis, method using hydrogen gas generated through a chemical reaction, and similar

25  methods, an embodiment regarding the method using hydrogen gas generated through electrolysis is
exemplified here.

[0089]

As shown in FIG. 6, living organism-applicable hydrogen-contained fluid can be produced
by passing hydrogen water generated by an anode membrane contact-type, single-cell electrolysis

30 device 6d described in Domestic Re-publication of PCT International Application WO9%/10286
through a gas-liquid separating device 6§, which has a hydrogen-permeable film 6h, and supplying
the separated hydrogen gas to a hydrogen storage container 6n, which has an arbitrary living
organism-applicable fluid bag 61. As another example, as shown in FIG. 7, by supplying hydrogen
water generated by an anode membrane contact-type, single-cell electrolysis device 7d to a hydrogen

35  storage container 7n or another container, and collecting hydrogen gas in an appropriate container
(preferably a container with low hydrogen permeability) according to a water replacement method,

hydrogen molecules can be included in an arbitrary living organism-applicable fluid placed in the



As shown in FIG. 6, living organism-applicable hydrogen-contained fluid can be produced by passing
hydrogen water generated by an anode membrane‘tontact-type, single-cell electrolysis 30 device 6d
described in Domestic Re-publication of PCT International Application W099/10286 through a
gas-liquid separating device 6j, which has a hydrogen-permeable film 6h, and supplying the separated
hydrogen gas to a hydrogen storage container 6n, which has an arbitrary living organism-applicable

fluid bag 1. Ao, aNGhauEXAMRIR, B SREWL NSl GuofoRik SRR DXARAEN WRLEL Je0gLatRd by an

anode membrane contact-type, single-Cell electrolysis device 7d t0 a hydrogen 35 storage container
7n or anotheFEolitalifés R EaIreE AT AiSHErPEALIH APP LD SRR REHEN SHifefabRF a
container witllitive ygsogern pesheabdity)adogrdipg-lopadsateraraplacementaetimdadiydregen
molecules can be included in an arbitrary living organism-applicable fluid placed in the 23 container.
Namely, by combining the anode membrane contact-type, single-cell electrolysis device and the water
replacer?lent method! ﬁ@mg organism-applicable hydrogen-contained fluid can be relatively easily
produced without neaditigpasgasHingidseparatidgdéviteebma tension adjustment device. 5[0090]
Additional working eXa) les are described below. [0091] [Working Example 9] Normal saline solution
completely filling l_,IIP a 500 mL polyethylene terephthalate 10 container is used as the living
organism-appliCaité HEAEPE ToL polypropylene container (see FIG. 2) connected to the same
electrolyzed water géhveratingideviestas inowdeiahg Bimpley 180Ls8d aabbYiparéenSibiage
containgy. As@deseiihedabavs: tha:hysieaenpmienin tbia. containesissindykeptatanampmximately

saturated copcentration (1.6 ppm at 20C degrees under 1 barometrig press Jhe normal.saline
solution is ime erse %?g I[éwjgl%5%%8%%%%3?%%%%6%%?%% 81%‘{ e %Lsﬁgdwn?al(l&n& IS C 'gsed, and it is left as

is. After 5 hotleshhidrpecs | praeei caNaIagin & SEERTORT St dreby FosA REEORIR & HeF OIS 1B, and DH
concentratiordifieseat ispproaskeed {0082 bidceantentiatioppef theitdirpabsaling:solbtivmésio.152

mg/L. [0093] 20[Working E le, 101 oo ' ufi etely filing. upa,p@Q mL
polyethyleneptrgsrlselg fhjg%eﬁé%;r%%%]eﬁgtﬁgtu %?EI?J%‘?%QESE%%%%; %orkir%giy%%%mrﬂe 9is used as

the living orgaiameasirsapiaulds K etihodbropyians RosEimesdhe seies AlLEBY T8 the same
electrolyzed matehgeneratingdevicd, asd DMorkmng dxahptedsis:esedds the hydrogen storage

H0092]

DH concentration of the normal saline solution is 0.152 mg/L.

{0093]

20 [Working Example 10]

Normal saline solution completely filling up a 500 mi polyethylene terephthalate
container that is siightly thicker than that of Working Example 9 is used as the living
organism-applicable fluid. A 10L polypropylene container (see FIG. 2) connected to the same
electrolyzed water generating device as in Working Example 4 is used as the hydrogen storage

25  container. As described above, the hydrogen water in the container is stably kept at an
approximately saturated concentration (1.6 ppm at 20C degrees under | barometric pressure). The
normal saline solution is immersed in the hydrogen water, the upper lid of the container is closed,
and it is left as is. Afier 5 hours have elapsed, the saline solution is removed from the container and
opened, and DH concentration thereof is measured.

30 [0094]

DH concentration of the normal saline solution is 0.115 mg/L.

[0095]

[Working Example 11]

Normal saline solution completely filling up a 500 mL aluminum laminated container is

35  used as the living organism-applicable fluid. A 10L polypropylene container (see FIG. 2) connected
to the same electrolyzed water generating device as in Working Example 4 is used as the hydrogen

storage container. As described above, the hydrogen water in the container is stably kept at an



95 container. As described above, the hydrogen water in the container is stably kept at an
approximately saturated concentration (1.6 ppm at 28€C degrees under 1 barometric pressure). The
normal saline solution is immersed in the hydrogen water, the upper lid of the container is closed, and
it is left as is. After 5 hours have elapsed, the saline solution is removed from the container and
opened, and DH concentration thereof is measured. 30[0094] DH concentration of the normal saline

solution is 0.115 mg/L. [0095] [Workin ample 1N | saline solution completely filling up a 500
mL aluminumali)glf%}fr%%ee] csg?ﬁlt_rlérlLr?ecr?flsc eﬁ%aulgg ééspl%ntg ﬁvguéfug]%" %er?iénrlﬁ%égp iCABiE nal ?‘Sﬁ% eEOLTgne
polypropylen8%Bftanias febam s mpesthiachedidamersuie decawlyiediimeryeneratidedevice as
in Working Exampieldtis used as thehydrogenpsiorage-containg Asaeselibad aboveatheydrogen

water in the %@B@@%J%ﬁ%&l&’eﬁ@ﬁo@%& O%gfsgegsro%(i:{nately saturated concentration (1.6 ppm at 20C
degrees under 1 barometric pressure). The normal saline solution is immersed in the hydrogen water,

the uppe? lid of the coM&ther is closed, and it is left as is. After 5 hours have elapsed, the saline
solution is removed fidiictihecconiainéhand-apenit ahddak coneentration thereof is measured.
5[0096] DH concentr@;}@a]of the normal saline solution is 0.006 mg/L. [0097] [Working Example 12]
Normal saline_solution completely filling up a 500 mL aluminum laminated container is 10 used as the
living organiswqéﬁlﬁﬁgﬁ@@ id! A 1oL polypropylene container (see FIG. 2) connected to the same
electrolyzed water genereaginglide vitgias inn\hedinglingam plé0d islugediasitiediyded gensterage

contaings. Asgessrihesalventtie fydreaenwaten iR CoRIAIRE! issiablyKepiaban,Appximately
saturated co_rtlc%ptration glﬁrﬁI pm att 20C de rees under,_1 barometric pressure). The normal saline
solution is imfMerset i tha Ay arogar et 1%% EPRerid SYUSEEGRIEME /IS ersdas PESRIASESs left as

C
e
is. After 20 hé@rachapaiapset, dhsdsindssiutiornhisrramoved fiothethentortainerkEindoapened, and DH
concentrationjpeseabigyeeastieehn[QR8fn (1.6 ppm at 20C degrees under 1 barometric pressure), The
normal saline solution is immersed in the hydrogen water, the upper lid of the container is closed,
15 and it is Jeft as is. After 20 hours have elapsed, the saline solution is removed from the container
and opened, and DH concentration thereof is measured.
[0098]
DH concentration of the normal saline solution is 0.016 mg/ L.
[0099]
20 [Working Example 13]
Canine venous blood drawn into a 200 mL polyvinyl chloride container ‘Terumo blood
bag CPD’ (manufactured by Terumo Corporation) containing 20 ml of blood preservative solution C
(components (w/v%): sodium citrate hydrate 2.63, citric acid hydrate 0.327, glucose 2.32, and
sodium dihydrogen phosphate 0.251) is used as the living organism-applicable fluid. A 10L
25 polypropylene container (see FIG. 2) connected to the same electrolyzed water generating device as
in Working Example 4 is used as the hydrogen storage container. As described above, the
hydrogen water in the container is stably kept at an approximately saturated concentration (1.6 ppm
at 20C degrees under 1 barometric pressure). The blood bag is immersed in the hydrogen water,
the upper lid of the container is closed, and it is left as is.  After 5 hours have elapsed, the blood bag
30 is removed from the container and opened, and DH concentration thereof is measured using a
Unisense-manufactured dissolved hydrogen measuring device (which includes H2-N (Hydrogen
Needle Sensor), PA2000 (2-Channel Picoammeter).
{0100}
DH concentration of the blood is 0.85 mg/ L.
35 [1101]
[Working Example 14]

Canine venous blood drawn into a 200 mL polyvinyl chloride container ‘Terumo blood



DH concentration of the normal saline solution is 0.016 mg/ L. [0099] 20[Working Example 13]

Canine venous blood drawn into a 200 mL polyvinylzéhloride container "Terumo blood bag CEO'
(manufactured by Terumo Corporation) containing 20 ml of blood preservative solution C (components
(w/v%): sodium citrate hydrate 2.63, citric acid hydrate 0.327, glucose 2.32, and sodium dihydrogen
phosphate 0.251) is used as the living organism-applicable fluid. A 10L 25 polypropylene container

(see FIG. 2) conaasted o.he same electiolyzed waisi generating. device. a5 in Working Famle 4 is
used as the y?:lrogen stora container. As escrl%e above, ?ﬁe ygrogen water in the con%alner IS

stably kept at'afappitiratitclyidatdrdrel dertuntisidaeens ippiel at DodydugraesasiemEiBdrometric
pressure). Tiradboed bagiispinraaarsed indg-hydrage tonaies, thauppeistifdofthegontainanis closed,

and it s left agd, Atsr BANEAYS sansRtkBieblaodbag A0JSEMaHRCToNH 13 getaiper and

opened, and DH concentration thereof Is measured using a Unisense-manufactured dissolved

hydrogeh me@eeihg eevie @i WAIcNIRcIUEEE BNyt 65BN dsdilP Sebisol) 'PRIBETE-Bhannel
Picoammeteh).diod@0jiDitcomeantratic roatide dotb O isddc8at migh Lof I5H{B1ed] ifWerking! Bxiagple 14]

Canine Ve”%ﬁi&l%@%%@t‘é’&u%ocﬁs%%d‘Eﬁﬁlg&i%%&iﬁ'&@Qe‘%Q@F@UE%E%f&H&%@%?H?&&@Q CPD

containing 28 ml of the aforementioned blood preservative solution C is used as the living
organism-apPRedbReweit ALY (“bamAd fiRPREERing is used as the hydrogen storage container.

The blood bag is plat&ddh the hydrogen storage container, a tube is inserted through a container

openingfor gas supply; andeAPQ%n By dkogss gassis.Ragsed through at a flow rate of 100 mL/ min. 5
under a pressure of 0%3 Pa. After 5 hours have elapsed, the blood bag is removed from the

hydrogen storage containter and opened, and OH concentration of the blood is measured using a
Unisense-manufactufeticdigstitokel myuitisgapeptienderin rdeaeecomalesd inorfirsnaztinn (4 ydrbyen

Needle Sensgg)sRAZRON (Zikhamnel BicomuasiemridiQ]ko B eorgantration of the blood is 0.87
mg/L. [0103] A adical elimination reaction for a hydrogen-contained blood preparation is
i

easily measured bel ing diphenylpicrylhydrazyl (DPPI) or free radical reagent.
15 [Working Example 15]

Hydrogen molecules are included in the aforementioned biood preservative solution Cina
polyvinyl chloride container from the outside of the container using the device described in Working
Example 4, thereby obtaining hydrogen-contained blood preservative solution C of DH
concentration 1.0 ppm.  Next, 5 pug of platinum colloid (0.1 g of 0.05 wt% platinum colloid solution

20 is used) is added as a catalyst to 20 cc of hydrogen-contained blood preparation model solution,
which is obtained by diluting canine venous blood 1000 times with this hydrogen-contained blood
preservative solution C liquid, drops of approximately 0.02 g of 0.625 wt% DDPH ethanol solution
{DPPH 0.25g/ ethanol 40g) are added, and color change thereof is examined.

[0105]

25 The hydrogen-contained blood preparation model solution has changed seven
purple-colored DPPH drops to an amber color.  Namely, DPPH corresponding to 875 ug has been
eliminated.

[0106]

With the hydrogen-contained blood preparation model solution dihited 1000 times, red

30 color deriving from the blood and amber color deriving from the DPPH mix together, and color
change 8 and more drops could not be confirmed; however, color change of § or more drops can be
confirmed by further diluting the solution.

[0107]
tComparative Example 1]

35 5 ug of platinum colleid (0.1 g of 0.0005 wt% platinam colleid solution is used) is added
as a catalyst to 20 cc of hydrogen-contained blood preparation model solution, which is obtained by

diluting canine venous blood 1000 times with this hydrogen-contained blood preservative solution C



[0104] 15[Working Example 15] Hydrogen molecules are included in the aforementioned blood
preservative solution C in a polyvinyl chloride contaitfer from the outside of the container using the
device described in Working Example 4, thereby obtaining hydrogen-contained blood preservative
solution C of DH concentration 1.0 ppm. Next, 5 itg of platinum colloid (0.1 g of 0.05 wt% platinum
colloid solution 20 is used) is added as a catalyst to 20 cc of hydrogen-contained blood preparation

model solutign, which is obtained by dilutin ine v s.blood 1000 tim ' IS

hydrogen-cock h?ﬁ’e%%ﬁo%%‘ﬁ%%énr}\a/% 'vg'ﬂsyoﬁg?ﬁ%gg% Ifﬁtf%g%g’?op%t oafié]psﬁ%ﬁ(?nmﬁg%gg?%g%% aﬁ‘.’éZS wt%
DDPH ethanot@dtitisfedorbeeior eieetheierilinogias.added, and color change thereof is examined.
[0105] 25The hydrogemegpntained blood preparation model solution has changed seven purple-colored

DPPH drops to an a [ oéor. Namely, DEPH corresponding tg 875 ug has b iminated. [0106]
it the hocronan o etiee) e N i dE BaLAR ESRAANILE AL SRR TAsSE |

deriving fronPRESRI s e iRg B B EBH mix together, and color change 8 and

more drops could notosestonfirmed; however, color change of 8 or more drops can be confirmed by

futher diuting the Solyiat|HOAIATRAIAE FAATIRIG 830 81 BB GRIRIA0: § of0.0005

wt% platinum colloid solution is used) is'added as a catalyst 0 cc of hydrogen-contained blood

preparation i8Hef¥BHITOAXRCH S8R AIFEYBY Hilttthg BafRE DEHOER BISBES 100 L&\ this
hydrogen-comtamértrigodpreséiiative delitioncGras:tiguidcdrep Sofaigproximately 0.02 g of 0.625
wt% DORH ethanol gglytipn (DPPH 0.25¢/ ethanol 40g) are added, and color change thereof is

examined. [%9081-](ing Example 16]

Once canine venous blood drawn into a 200 mL polyvinyl chloride container ‘Terumo
blood bag CPD’ (manufactured by Terumo Corporation) containing 28 mi of the aforementioned
blood preservative solution C is placed, container and all, in a 550 mL aluminum pouch, 1.5 ppm

15 dissolved hydrogen water is filled into a space beiween the polyvinyl chioride container and the
aluminum pouch, and an opening of the aluminum pouch is heat sealed and left for 24 hours. The
aluminum pouch and the polyvinyl chloride container are opened and the dissolved hydrogen
concentration of the blood preparation in the polyvinyl chloride container is then measured.

[0111]

20 A Unisense-manufactured dissolved hydrogen measuring device (which includes H2-N
(Hydrogen Needle Sensor), PA2000 (2-Channel Picoammeter) is used for measurement.

[0112]

The dissolved hydrogen concentration of the blood preparation is 600 ppb.

[0113]

25 [Comparative Example 2]

The hydrogen-contained blood preparation with a DH concentration of 0.85 mg/L when
produced, which has been produced in Working Example 13, and a hydrogen-contained blood
preparation of the same lot is unopened and left as is for 24 hours. The polyvinyl chloride
container is opened and the dissoived hydrogen concentration of the blood preparation in the

30 polyvinyl chloride container is then measured.

H114]

A Unisense-manufactured dissolved hydrogen measuring device (which includes H2-N
{Hydrogen Needle Sensor), PA2000 (2-Channel Picoammeter) is used for measurement.

[0115]

35 The dissolved hydrogen concentration of the blood preparation is 0 ppb or less than a

detection Hmit.



The blood preparation model solution has not changed the purple-colored DPPH drops to 5amber
color. Namely, the DPPH has not been eliminated at all. [0109] An embodiment of the
hydrogen-contained blood preparation made of a combination of an inner container having hydrogen
permeability and a portable hydrogen storage coptainer having lower hydrogen permeability than the
inner container is described forthwith. 10[0110] [Working Example 16] Once canine venous blood
drawn into a 200 mL polyvinyl chloride container 'Terumo blood bag CPD' (manufactured by Terumo
CorporatioWedntaining a8 ribof the aforementioned blood preservative solution C is placed, container
and all, in a 550 mL aluminum pouch, 1.5 ppm 15 dissolved hydrogen water is filled into a space
between the polyximhmi,@rMS@)f&adnﬁrr@mehﬁheizahwmummm anghiariapeningaiihealuminum

pouch 1s heatsealed anfel %%m%fabwmummg@ RowaBARLIMARabH,chiRide container

are opened and the dissol ved hydrogen concentration of the bio d preparation In the polyvinyl chloride
container |¥W§WW§&§%@”P@H&W§@%W?§%?@ ?ﬁﬂﬁhf&&ﬁ?@@%ﬁ%ﬁ PR SREH TS uring device
(which includes H2-N (Hydrogen Needle Sensor), PA2000 (2-Channel Picoamineter) is used for
giig?rzeg?gnt [Oéé@$rI&§1945§ah&%ﬁyﬁlEO§6%§@ﬁfé@ﬂga&iQB&&Haﬁbxfglﬂgﬁﬁl/@@%@i@a @ghfﬁ@O ppb.

omparative. Ex The rogen-contain 0] eparatjon with a DH
concentration 60 1@5" EK-E Em? en Jf%gﬁéneajph Xﬂ qﬁlaglﬁ)g%cnoﬁer%gﬁ%]etg |rJ10L\{K/§rk?rllg ngfﬁﬁe 13, and a
hydrogen- @&ﬁ?&fﬁ’@ﬁ]lﬂﬁﬁﬁcﬁﬁ@ﬁﬁaﬂ@n of the same lot is unopened and left as is for 24 hours. The
polyvinyl chloridedessitaingrdisepensdmanachthelidissolire thtiyded geliveenoentsatiarpiofiieiood

preparat'0ﬂ&@uﬁﬂ%@%ﬂ%{%{éﬂWn%m%}gge&%‘i@éﬂﬁ @:ﬁ@@dﬁimgﬁé%%@ ﬁ]exposmA step is 0.01
Unisense-manufactured dissolve P‘S(?S“”n ewce %ﬁhlch Includes H2-N (Hydrogen
PR ?

Needle SeR&dr" FASBOLEREN P& TR TOP L tﬂ?@"esé‘”{a [0115]

2. A producing method for a Eivfng organism-applicable hydrogen-contained fluid, which results
from causing a living organism-applicable fluid enciosed in a container with hydrogen molecule
permeshility to substantially include hydrogen molecules, satd producing method being characterized
in that:

said producing method has a hydrogen exposing step of exposing to hydrogen molecules the
container in which the living organism-applicable fluid is enclosed from the outside of the container
without opening the container; and

the container with hydrogen molecule permeability is a container that allows a dissoived
hydrogen concentration of a normal saline solution to be 0.1 ppm or greater when the container filied
with the normal saline solution is immersed for 3 hours in a volume of hydrogen dissolved water,
which stably maintains an approximately saturated state (1.6 ppm at 20C degrees under 1 barometric
pressure) and is 20 times the content volume of the container.
3. The producing method for the Hving organism-applicable hydrogen-contained fluid of ‘either
one of Claims 1 and 2, characterized in that

the container with hvdrogen molecule permeability is either a semitransparent or transparent

container.
4, The producing method for a living organism-appiicable hydrogen-contained fiuid of either
one of Claims 1 to 3, characierized in that

the container is a plastic container.

5. The producing method for the Hving organism-applicable hydrogen-contained fluid of either



35The dissolved hydrogen concentration of the blood preparation is O ppb or less than a detection
limit. 27 WHAT IS CLAIMED IS: 1. A producing method for a living organism-applicable
hydrogen-contained fluid, which results from causing a living organism-applicable fluid enclosed in a
container with hydrogen molecule permeability to 2Sé,Jbstantially include hydrogen molecules, said
producing method being characterized in that: said producing method has a hydrogen exposing
step of exposing to hydrogen molecules the container in which the living organism-applicable fluid is
enclosed froevtlidaoutside ohitwetoontameriwithout opening the container; and dissolved hydrogen
concentration substapiialiv.inglusedin living-ergapisinanplicanlafuid thuehthe.captaiger with

hydrogen Tglg&uleen_gg}rme bilisty after the hydrogen exposing step is 0.01 ma/L or greater at an
ambient temﬁer Ure or 20 gﬁe'grees under 1 barometric pressure. 2. A producing method for a living

organism-applicable hydrogen-contained fluid, which results from causing a living organism-applicable
fluid enclosed in aitoptairekwithhdytiragenvmeleeiarpaspiesdnlityitogsulbstantialuineiuderhydrogen
molecuIes,5§a§grﬂ9rgzggggg]]£{1ethod being characterized in that: said producing method has a
hydrogen exposing step of exposing, to hydrogen malecules the container in which the living
organism-applicaBl& Wit e &HABEE4 5 HEHUEde 8 the container without opening the container;
and the container with hydrogen molecule permeability is a container that allows a dissolved

hydrogen concentrafigodatiagnasimal salingisplutiganenbefid-ppmesgreaiarmdanithe cantainer filled

with the no&@%ﬂ?ﬁ%&? 1St%|%',t_'c Qrégiémgé%s[gg for 5 hours in a volume of hydrogen dissolved water, which

stably maintains an approximately saturated state (1.6 ppm at 200 degrees under 1 barometric
pressure) and is 2 HEShEESBACYGIIRTECHE E’Biﬁfﬁ%@f'?olg?w BRI ERAFRG TS Yor the living
organism-applicabieiinydroifehlcontagredditiddiiBithercons 0b Claifnsr kramet. 2, characterized in that
the container with hydrogen molecule permeability: is either a semitransparent or transparent

container. 4. The_producing methad for a living organism-applicahle hydrogen-contained fluid of either
e of Glaiins 1 105 ERFAATR 17 ik e SR PTE S Bt RTS8 51 Gscing
method forotefiGiprotganisiaspreaBdydrogen-contained fluid of either 28 one of Claims Ito 4.

characterized in th@tliving organism-applicable fluid is a iving organism-applicable fluid produced from a raw

material of biological origin.

9. The producing method for the living organism-applicable hvdrogen-contained fluid of Claim
8. characterized in that
the living organism-applicable fluid produced from a raw material of biological origin is a

blood preparation.

10. A producing apparatus for a living organism-applicable hydrogen-contained fiuid, which
results from causing a living organism-applicable fluid enclosed in a container with hydrogen
molecule permeability 1o substantially include hydrogen molecules, said producing apparatus being
characterized by comprising:

a hydrogen storage container, which accommodates the container in which the living
organism-applicable fluid is enclosed without opening the container, and exposes the container to
hydrogen molectles from the outside of the container; and

a hydrogen molecule supplying means that supplies hvdrogen molecules to the hydrogen
storage container, wherein

dissolved hydrogen concentration substantially included in living organism-applicable fluid
through the container with hydrogen molecule permeability is .01 mg/L or greater at an ambient

femperature of 20C degrees under | barometric pressure.



the hydrogen exposing step is a step to expose the container to a hydrogen-contained liquid or a
hydrogen-contained gas. 6. The producing method for the living organism-applicable
hydrogen-contained fluid of Claim 5, characterized in that the hydrogen-contained liquid is electrolyzed
water. 7. The producing method for the living or%nism-applicable hydrogen-contained fluid of either
one of Claims Ito 6, characterized in that the hydrogen exposing step is implemented until the
dissolved hydrogen concentration of the living organism-applicable hydrogen-contained fluid becomes
0.05 mg/L1dr greaterod8eiiherprotducingamuthodrionithedivingbor gadism-applicabl@uRydrbigen-contained
}‘!U_id of eithssﬁ@m&ﬁ_%@%m% E%i%n@&lﬁéﬁ%ﬁ?{jﬁﬂd&@@ﬁd m@ﬁ@%\g{@@@iﬁ@ﬁ@gﬂ@@g@nﬂu? is a
iving organism- icahle fluid produced fr raw materia iological origin. 9. The producing
methon TP e Hor g er A ot B e P P Rk Bect i that
the living chgesigiAsappReapTefiiid produced from a raw material of biological origin isa blood
preparation. 10. A procitging-apparatasstorailivingorganism-ap plicaier hydragenseontained fluid,
which resyjfs. fram.causing adiviog-orasnism:apelicapiefuid.sRclosed ina.copaingr.with iydrogen

molecule permeabi !Ftﬁ/ to substantially include hydrogen molecules, said producing apparatus being

characteriZ&H B CBRSHSHE™ 1 FRYEP § T S8PEGE ontainer, which accommodates the container in
which the living orderdisgarapplieablemiiiihisrenotosedswithigubspening eseussritaive rydmecexposes the
container tgohydegamamaiegiles from the outside of the container; and a hydrogen molecule
supplying means %hat sup Iiest hlyq Qgen n&gi%% 85,k bgﬁ deroglen slorage, (gglng%igec{ wherein
dissolved hydrogteﬁ %cgzrtﬁ:%rgt‘rgt}for% srﬁ%esnténntiall li{r%cluﬁed J((?nlli\?itﬁag gﬁéiaﬁ%m-éaplféablye Iﬁ)l%% through the

container VR HFEHEYBHARSREGR R IESDIRDE b P AgSHT §reale SPUNShBiehv & fiBerature of
20C degressrumidging doartamastiicpressore . h@s it k. vAlprediicidg@ppasalus forea livinly stably

organism-applicablg hyskegen:contrinad fuid, avhishrerulisfianeausing.adiving.Qeeanism-applicable
fluid enclo]sse%in a cgntainer thh hggt%%%%gt molecule permeability to substantially include hydrogen

2 81‘{}65 the content voiume anﬁar. . .. i
molecules, said producing apparatus being characterized by comprising: a hydrogen storage

container, which accommodates the container in which the living organism-applicable fluid is enclosed
without opening tite:cantainer ana-expasesdheagniaientagyciing andogiecuies omiheoutside of

the container.and .- Cla%@ﬁgr&gq@, EP;QJ?&&HE&&!HRM“Q means that supplies hydrogen molecules to the

hydrogen storage container, wherein the container with hydrogen molecule permeability is one

that allows a dissSR IR TGEREEHEBNILE SR £ WEH a1 E4liAd LERFBHYEBE QLM Br greater
when the dortedrerdiltadedith theriodmabsalreesoiutior: is immersed for 5 hours in a volume of
hydrogen dissolved water, which stably maintains an approximately saturated state (1.6 ppm at 20C
degrees under 1 harometric pressurs) Andis 20Umes s sontentvalume of the saniaiees

Claim 12, characterized in that

the hydrogen molecule supplying means includes a device for generating electrolvzed water.

t4. The producing apparatus for the living organism-applicable hydrogen-contained fluid of
Claim 13, characterized in that
the hydrogen storage container is an electrolyiic cell of the device for generating electrotyzed

water,

15. The producing apparatus for the living organism-applicable hydrogen-contained fluid of
either one of Claims 10 to 14, characterized by comprising:

a control means for accommedating the contamer in the hydrogen storage container until the
dissolved hydrogen concentration of the lving organism-applicable hydrogen-contained fiuid

becomes .05 mg/L or greater.

16.  The producing apparatus for the living organism-applicable hydrogen-contained fluid of



12. The producing apparatus for the living organism-applicable hydrogen-contained fluid of either one
of Claims 10 and 11, characterized in that the hydrogen molecule supplying means supplies either
a hydrogen-contained liquid or a hydrogen-contained gas to the hydrogen storage container. 13. The
producing apparatus for the living organism-appligable hydrogen-contained fluid of Claim 12,
characterized in that the hydrogen molecule supplying means includes a device for generating
electrolyzed water. 14. The producing apparatus for the living organism-applicable
hydrogen-contaired flizicrof CiditnchBadtrarddteiized in that the hydrogen storage container is an
electrolytic cell ofthesiavice dokaeneiatingrelestroad watesicd5. The producing apparatus for the
living organism-applicable hydrogen-contained fluid of either one of Claims 10 to 14, characterized by
comprising: a control means for accommodating the container in the hydrogen storage container
until the dis3olved Ry BrSHEReCHmEBHT o H DL AR SFGamS P a PR AERHIEC MtS0 dhidotitained fluid
becomes Qifdermg/Lf Gifyreatern. 1A GhaFepraduding apparatus for the living organism-applicable
hydrogen-containgd;fluid 9. 30-either.oneaf Glaims L040ila sharactateghindhntsaidapparatus
constitutes a part of an mtrr’alvenous drip device. 17. The producing apparatus for the living
organism-gblf)‘[él)r1(%(151?;%!51?113{}%1?:("3‘9%i “ontained fluid of either one of Claims 10 to 16, characterized in that
the living organism-applicable fluid is a living organism-applicable fluid produced from a raw material of
biological argin. -18. fhe:predupirguapparaiusdar thedivingprganishmdapplicalnlénbydroderi-contained
fluid of Clagﬂiy,?gg%@&gg%gg dn that the living organism-applicable fluid produced from a raw

material of biological origin is a blood preparation, ) L o
the living organism-applicable fiuid produced from a raw material of biological origin is a

blood preparation.



31 ABSTRACT A producing method for a living organism-applicable hydrogen-contained fluid,
which includes hydrogen molecules in living organism-applicable fluid enclosed in a container (2i) with
5 hydrogen molecule permeability, is provided. Thigggmethod includes a hydrogen exposing step of
exposing hydrogen molecules to the container (2i) in which the living organism-applicable fluid is
enclosed from the outside of the container without opening the container. The container with hydrogen
molecule permeability is one that allows a disgghygdriygogen concentration of a normal saline
solution to be 1 ppb or greater when the container filled with the normal saline solution is 10 immersed
for 5 hours in a volume of hydrogen water, which stably maintains an approximately saturated state

(1.6 ppm at 20C degrees under | b rometrici_p,ressure) and is 20 times the content volume of the
container. Fig. 2 A producing method for a living organism-applicable hydrogen-contained fluid, which

includes hydrogen molecules in living organism-applicable fluid enclosed in a container (21) with
5  hydrogen molecule permeability, is provided. This method includes a hydrogen exposing step of
exposing hydrogen molecules to the container (2i) in which the living organism-applicable fluid is
enclosed from the outside of the container without opening the container. The container with
‘hydrogen molecule permeability is one that allows a dissolved hydrogen concentration of a normal
saline solution to be 1 ppb or greater when the container filled with the normal saline solution is
10 immersed for 5 hours in a volume of hydrogen water, which stably maintains an approximately
saturated state (1.6 ppm at 20C degrees under 1 barometric pressure) and is 20 times the content

volume of the container.

Fig. 2



