PRODUCI NG METHOD FOR LI VI NG ORGANI SM APPLI CABLE HYDROGEN- CONTAI NED FLUI D
AND PRODUCI NG APPARATUS FOR THE SAME BACKGROUND OF THE | NVENTI ON 51.
Technical Field of the Invention [0001] The present invention relates to a
producing method for Iiving organi sm applicable hydrogen-contained fluid
and a produci ng apparatus for the sane.[0002] It is to be noted that the
contents described and/or illustrated in the docunents 10 relevant to
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organisn}@@ghﬁgﬂ@hgﬁbﬁuid is enclosed is opened, fluid quality guarantee
cannot be secured. Therefore, nmeans for pouring hydrogen fromthe outside
into the container w thout opening the container is desirable. SUWARY OF

THE INVEhg}ﬁ&%ﬁgﬁ&Q&ﬁL E%gﬁggéﬁctive of the present invention is to

. c . L
provi de a“produ |@g et producing a living organi smapplicable
hydr ogen- cont ai ¥t uid to be used for injection, intravenous drip,
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.

[0004]

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 canmot be secured.
Therefore, means for pouring hydrogen from the outside into the container without opening the

container is desirable.

SUMMARY OF THE INVENTION
35 [0005]
' The objective of the present invention is to provide a producing method for producing a

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



2 transfusion, organ preservation, and the |like w thout opening the
container in which the living organi smapplicable fluid is enclosed, and a
produci ng apparatus for the same. [0006] The present invention solves the
af orenenti oned probl em by exposing to a gas or liquid 5 including hydrogen
the outer surface of the container wth hydrogen nol ecul e perneability, in
which the living organi smapplicable fluid to be used for injection,
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or gani sm appl 1 cabl e hydrogen-contained tluid according to yet another

enbodi nent of the present invention; 25FIG 5 is a block diagram

concept ual EW PRON PIPA P]qg or aliving
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EVBODI NENBr_ganjsm-applicable hydrogen-contzined fluid of FIG. 1;

FIG. 3 is a block diagram conceptually showing a producing apparatus for a living

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

o invention;

FIG 4 is a block diagram conceptually showing a producing apparaius for a living
organism-applicable hydrogen-contained fluid according to yet another embodiment of the present
invention;

25 | FIG. 5 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;

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

30  invention; and

FIG. 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.

35 DESCRIPTION OF THE PREFERRED EMBODIMENT
[0009]

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



[ 0009] Enbodi nents according to the present invention are described bel ow.
FIGS. 1 to 7 are diagrams show ng a prpducing apparatus for |iving
or gani sm appl i cabl e hydrogen-contai ned fluid according to enbodi nents of
the present invention; FIG1 and FIG 2 are diagrans showing a first
enbodi nent, and FIGS. 3 to 7 are each a di agram show ng produci ng
apparatus for |iving organi sm applicabl e hydrogen-contained fluid
according to anot her e escribe
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greater.




15[ 0014] In general, the 'hydrogen storage container' and the
‘container for the living organi smapply cable fluid according to the
present invention can be categorized according to high and | ow hydrogen
perneability of the storage container or container. It can be said that a
cont ai ner that has not-so-high hydrogen perneability is appropriate as the
hydr ogen storage container, and a 20 container that has hi gh hydrogen
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6 Such hydrogen storage container is not limted by container size,
and the roomitself into which the hydsogen nol ecul es are supplied can be
consi dered a hydrogen storage container, as are reconpressing | ocks
generally used in treatnent for deconpression disease. [0018] 5Wile

|'i quid contai ni ng hydrogen nol ecul es such as ' hydr ogen-cont ai ned water',
gas containing hydr ogen nol ecul es such as ' hydrogen-contai ned gas', and

solid containi ng hydrogen.nol ecul es .suc are
exanpl es é (t,‘gsrar BpV g’:y A GG %%e}%ﬁs 1&%‘%{ %ﬁéﬁgﬁhﬁgﬁq%sg%%p?toor age
cont ai ner pph, prefemb}ydetss tham 0t pptl, anth eorstpeeferabiylesddies 1pph- excl ude ot her possi bl e
i nternedi ate phﬁ}%ﬁﬂsuch as liquid crystal Note that in this

speci fication y sinmply be witten 10 as ' hydrogen-cont aj ned water'
regardl ess of thiing mgemm@pphearbletm@ is A genserh mdsc;tﬂqgﬁ@ig%fﬂ fittids grelied graflyor

cont ai gi ”anﬁﬁféiﬁlﬁz% i l%sﬁ@ for i i@eé{ﬁﬁn inSiniGininB &/ithll BkkitiensCad rpréentiony
i ncl udi ng” hydr ogen accordl ng to t reseg.{‘]‘}l nvention

only wat efreatmephdpdihe ke Aeassipd W@FS" theyg Styidy mgluds I@F&%{aﬁ% Snﬁ?tﬁoﬁﬁre@r%
cont ai ni ngy ﬁy@r&g@mmamf ggrulsess m_@:l&tlonhyﬁ’ﬁ@g@ﬁ-d@pﬂﬁ‘zﬂmﬂ]ﬁdl landythie dike, axqmdrfdl ng to

t he cont ext, S C. n

pr oduced X’EIW?CB ”ﬁ%‘ﬁh?& @fquglf’rﬂlﬂ'inl By K @hr“%‘g r ‘r%litlé ter]ggﬁl sso VI ng the
hydrogen gedicdl mgdnh&nohﬂmgran anitercepaces sud e Van@b‘@nﬁ@h Wg}‘%ﬂ@ﬂnﬂm igdisgpvedn

el ectr b c Cﬁysw algﬁg gg“l[lt?otnhy g?ﬂé’ grage Qgehtf' blt)glf"pr%}aﬁﬁn Ethfo@ YS9 R4d G A)

r eact I on bg:ﬁ gener at | ng r eacti on between water and a
metal Wit Iamh p@mn@lmti dnibe alﬁfldofvrt d evgesfusion erjgral OB O RFRB SITERRTV Ve APIHEOL t han

hydr ogen) reﬁi@g{ to%res@ﬂvg‘o}g%{s #i § arlidm-hpplitdele duidintiedind ReHRtEIs ahl@addinesol ved
hydrogen Cohcentration in the rogen cont aﬂa@gd wat er sgﬁga&ﬁbe t he

great er amidit cAPREANTHE Wﬁrﬁ‘ﬂyﬂ‘@”‘iﬁ‘i&g‘%ﬁl@n@ﬁﬁﬁf‘ BRRICS PEitR P &R Hdr ogen
is to be khaeky Qﬂﬂm,h@mamm pr&t&iﬁb&ﬁedﬂﬁﬁe& aridfthe 1ide © Nyredwt, tn 1his nkcidieatiat,iten,

0.01 /L or greater, e even
more pPr ef &FRBIIS gy ‘ﬁ’phc 6‘8% %/}D?‘a@ %P E}r’}fyecfl bn?ogé{; a]g% %r&;@@h‘éﬁ %aggétg{r(?/r ation,
and even Mivihg oRanign ef«f abiby thatst diol oesesdtmmetamedﬁvme meganism-apiiozble fhd. raftgi n
nearly Sat Ge%% edB}g ncept;[r%afsfn gg\l c%fe %hld tgan%hdegtr&% l%rdm eﬁrﬂElﬁamgaE)roéesM%)t o

terrperature S un baronetric pressure 1s desired
t hat such atppdiingglerthe erescat frevgntion uisig fabydepgaparmedbls qoptaine; puch @s @gdpidsion o

handl e t hag, o'ﬂ%a%mﬁc%ﬁgﬂfé%é AbiediBagysiRsehd Hakbel alBhg fefhiceshRPaameer n

for safety. [0020] 30Moreover, in order to expose the container of the

l'i vi ng0or dfdn SWQ%@@M%’égécﬂlﬁﬁCﬁmF%mﬁydrogen of a stably high
concentration (fo@§ ng/L or great er) it i's desirable for the hydrogen
storage container tq either include a deyice h as to
liquid such as W&t BHroee i8agscEURRRs PIA™t %Seérb%eflar?lﬁga?gr%r anoyl%epq'?gr fgzed
wat er ge ngrvaﬁ leﬁgh @eviine aydrépih smhecbmwtthmummsieyfreh dot usldgzer Hydlqgnﬂdum;eﬁ as
wat er Suppl ec{)n %ﬁ%t h{)]f% gt de(:l%g( lﬁe L%qgﬁggg lé(fpr Q@ﬁe Cf\tqgl})&glglgﬁlo

itsel f 35{"8°&°par ctrolyzed water generating
devi cé&y. Ampb'rhtidmgelt () ttonedeeatﬂg@dq’rrm@we(hpmm ¢frhyrogn, Qaswfﬂllﬁ & cgmipingsdhaving

i mpl enent ggatm{ly G %ﬁg d@etnh 111tc)h§ RYRE 39 SR COM AL %evﬁfqﬂfed hy\ﬂbg'éﬂ fd;}%lob@en
generated In cat a er in an electrolytic ce Oﬁ{s' into
t he hydr O@gr,tpd of time. Similarly, in order to prevent the hydiogen supplied to mer " from

dissipating into the air, a design allowing closure or seal-up of the container as needed using an
opening and closing upper lid is desired. Moreover, in order to heighten {ransmission or
30  permeation efficiency into the living organism-applicable hydrogen fiuid, provision of a pressure
(pressure regulation) 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]



7 storage container 2g. Alternatively, according to the enbodi nrents shown
in FIG 3 and FIG 4, cathode chanbersgin electrolytic cell housings 3d
and 4d, respectively, each constitute a hydrogen storage container itself.
[ 0021] S5Moreover, it is also desirable for the hydrogen storage container
to include a device for maintaining and managi ng the hydrogen gas
concentration or dissolved hydrogen concentration in the hydrogen storage
contai ner wthi xed ra ifdeNl.Codthabas tigfmed by
starting (resté?cgﬁﬁﬁw%?ﬁma %§?f§‘§9“§§ag?hfﬁ$% regﬁp Fylng .hydrogen gas
when t he hmdlmgeﬂh@asnmbmdeﬂ¥¢%@N@ﬁG@W“ﬁﬁ§§§ﬁ@édwﬁ'8?& © COVHE g ion in
t he hydrog%;}n§ gg@g&sg%gﬂyQ&gupgeg@,gmq&ldg(yg@rmmnt val ue based on a
di ssol ved dro suring device and nmeasurenent signal thereof can be
consi der ed. [00%@%] "~ Furthernore, it is also desirable for the

hydrogen st or ag@ho H(ﬁﬁd e@{mﬁlﬂg hedgdel Enotecalew bueke af Cliydgert-doolainkd gratetiegas

i mrersion period of the |i org sma Dll abefl Ry le, a
devi ce 19’“@%%@@&?%@6‘3% Ey%ﬁog?rf'C‘e & c’coraglr‘licceonvm tg 2 t%rﬁget

val ue of gbramsved A8y dyaaen stored laHoyl ane éxaples ofra datrier for hydnegen to be supplied to

or gani sm i,cabl e fluid and/ or o oloS , {ARSS,
o ogen Benkuger sy tsPaRe o Rioef MBFE NI hd B T SR ol e
organi sm mmnhedwmxbhaseﬁ bush s il dn:@taé:oﬁ‘é!’tedéﬁﬁ athis pERIPSItom it PREYRRY Be W’iq‘f‘enl S

desi r ' €,d 9 dr %}ﬁ - DHAE Q06 S [ QhARE GAR ﬁitelﬁ%n 50thb RGktokes) ancﬁiﬁtﬁigcze “f@rd 20

nonde ruct i nonitoring the dissolved | drgjgen congcen Lug.t q] of the
living or gtmmlrstm bysisogee aml@ukﬁ ui dlogeyengsinge | BE diaufeSaer i Ry Mgpaye | PERE" or
the like wcbhewto ﬁl@%bs@ﬁk i@l &t ﬁlfmtédhéroﬂly WhtB(Q m&g@mcsmqup’&am abdulsl el ui d.

:

[0024] ernore, it desi.r rage
cont ai ner rarsgd |aﬁcl}qﬂﬂé’°§3a‘6’é'§|héf‘é‘°$38rm‘§¢§818?1t°F aP oﬁen'ctoﬁtam?&]ﬁ%er a%c(ég@%ﬁ i qui d
t enper at uggntdxd t he hydrogen storage container. [0025] Even in order
to expect suffigiently effective results for theliving organism it is
desiréd that di @gﬁgﬁved hydrogen (referred to as DH hereafter)

concentration il thiseatei whikg hydmggamicontrisgdpivaterals rodvges Broush wemme &f REYLIE i d

is 0.01 ng/.L o , A r HHRE &5@5@5@&% e Mg/
56" v IR R 02 e T ST 0

my/ L or gaaeablerm el@%teq‘a cwb gﬁﬁ*@“@% hysirgeen i theyyaler typugh s ’é‘fcal LV

pref er abl ¥xa91 8, E'E}ldrdger%en%ﬁ%tr%ho@%ﬁke&y@ﬂerfmd[ emphefitrhadhknyiodizalomeddehcyor
greater at terrperature of 20C deg@ un(gra{l 1 bartqgettrll Qteﬁ)rth%ﬁ%ur?‘he@t t he
tinme 8¢ matrlfanEpgeEim WEPs] thaps pydeqg AN SERRe 'S PRat™ Ean be i n t he

appl i cabl Qistsd@i @Rdrofentdfcehtratibimgh the hydrogen-contained water should be the greater amount
than the living orgalﬁsm-épplicable fluid to which hydrogen is to be included; however, taking work
efficiency into consideration, 0.01 mg]L or greater, preferably 0.05 mg/L, 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 (mamtain nearly saturated concentration for at least 3
hours or more) at a water femperature 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



or gani sm appl i cabl e hydrogen-contained fluid include circulatory system
di seases; such as arteriosclerosis, ischemc reperfusion disorder, and

| i ver damage due to chemicals or harnful 8 substances"” digestive system
di seases, such as gastric ulcer and gastric mucosal disorder, respiratory
di seases, conplications fromdi abetes (e.g., high blood pressure, stroke,
heart attack), renal diseases, cataract, skin diseases, various

i nfl ammat g di sease neur ol.ogi cal .di sor,ders, .cancer, an i.d tress
i seases QPTHE SITANT 2k G HFBLa fRedite O Sor GRRE oy Pt bl Bla O
and whi | e cithodsicharpizrstin elgttenhyitiy celppdusinge deant! dd.depediseds endl canstitiite phigicagee

oxi dant st : i schem ¢ reperfusion disorder, it is not limted

t her et o. [S%'ga%%f&mrﬁs%mwbreover, whil e nmuch of the side effects of cancer
treatments are #%ti buted to active oxygen, treatnment can be acconplished

whil e seduci ng shd&val & &Cli RY¥ira8 Mo ths hRfdoB8 stbRe dontinBOo include a device for
10or gani sm appl.i cabl e hydrogen-contained fluid (or h%/]gro en- cont aj ned

ant i cancerMadfRipg andgnanpEng,thE hudipech gasi GORCe D PRdissgive S gEeEration m
t r eat ment .the] B@RBEn storage containerNDitien b Hiaéd fihgy. MAk amBBiutiple, OidevdceChiradtytizbd Byich as

a precious _netal calloid L ati num. | | adi.u r asimla al ) can be
added as ﬁ@@(’j‘ggreftﬁr?wgﬁefﬁ}?sr‘fgorﬁpﬂjﬁwg %F%B@PP@JB’?’&% Sl g% ?nn{higgéra%% S0

hei ght en remeitation g disboltdd dhydrgghn egeantratibreinuhedy drop@OROdge container dibhebghves ent

I nventh,on |36 u%%%sg& bf?&iséoﬂe&lgffa}o ﬂ%ﬂ{a&% OBl St nERudh tag&?ﬁ@e&%%' vely
i ncluded in a closed contal ner the 11V g organi smapplicable tluid,
wher e t he beomsidera®dr has hydrogen perneability, by exposing hydrogen

nol ecul es ther ef@ptrom the outside of the container so 20that a new

ef fectiveness is ad]ded to the pripmary ones of the already existing |iving
or gani sm appl i c&BIhernqreitgs alsqgssinple for'the hydggen storpgs gontaipey i igfludea qeﬁ‘g"t % he
EEZI hod of chitfelis Fﬁég?nﬂlf!@foﬁgﬁlbg@ﬂ&eﬁiﬂiﬁlgfbifﬁlﬁsﬁhﬂplii:dﬂlemrl]ﬁdp aplu m]?g}miﬂple,l’a deivide @
ydrogen-perneabl e fil mhas been well-kngwn in technjca s such as
ot ads " BB b dnus B er TPt et g SRoMeL T il ogen
mol ecul es inciudkd mithediving gaanistrapptipdbicohi] adf dr hakchyistex pesrinlgthzkmko Beidogen

hydr ogen- per | e i fill ] t J v r i cabl e

(i d to ROBRaat opBETHa Ak porscbh ol e btk i RBRITAT R BRRIEE 2,

consi dered. Thi §0028 because the hydrogen-permeabl e contai ner neans that it

is easy for hydpgaen.&O ieRtekirslRGuthk Elf;dragbq stokagh Sodtikts & Glcfua€Yidd8ad fof hat
e

requests that |iving organi smapplica i . . .
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.

[0024]

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

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

[0025]

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 tempetature of 20C degrees under 1 barometric pressure at the time of
manufacture. '

[0026]

35 Diseases and disorders that can be in the applicable 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



30 "hydrogen"-contained fluid housed in a "hydrogen" perneabl e contai ner
has its active elenent stably retainedgor at least the effective period
of a product, and a given quantity of the active elenent is sent to a

l'i ving organi sm (including humans and ani nal s such as dogs, cats, or
racehorses) at the tinme of use cannot be fulfilled. [0031] 35According to
facts and observation by t he inventor(s) t he Iiving organisn}applicable

hydr ogen- cqnt ai ned ,f | es the | ecu ar act | ement
at arate 'gFm’éctes | ’e3’§‘fsg’fo S¥Sge 8’07335% |S'l’1° Bng=R5ut &ﬂ%’s%% m“t“"sa lsor o

f | uct uat e redpieatdrp dmt;ee,r i @mphgadorts lﬁomkchﬁ:s@s Gfg. ,thli@ Iftmdtpaﬂsw&r strokg) lmm‘natadt), ar ea
toall alfalfigusel K8 c{»]qlgﬁtdﬂga@es%% inflimafB R s, 16U EBgibd abdierd bEDO
organlsn}apgl aﬁ T has Up 1o a saturation concentration ppm at
20C degr eesd exidderstrass l@aq:a@w@tmbwtabgrte&wn@yalwd Hpi eeroide suphyas agige 0 W@leubled
thereip, id pdrt&uﬁlﬂjf Q%Jh@&bfcdtotm&e@;eta%ﬁ t8 4RO Hidant QREYsuBiPRY BeHeMR {8pefusion

0. 0004. mor 1/3654 to 1/169 thereof will be left. In
addi ti on, dﬁﬁﬂﬁsﬁﬁaﬁdw%$¢@mfgdged that 5any forms of pharnaceuticals that

| ose their actiyezgl enents at this reduction rate cannot be provided for
actual use. [00 v if i.t 1S a container throu drogen
is transmitted, ng§dﬁm§§nﬁ§dféﬁ%ﬂ&%ﬂ$§%dﬁégmgﬂgm%ﬁ%$ﬁﬁb%u$ﬁn{ﬁ’m’ S ng
or gani sm apygkn, aehirentf davibe aatontphished iwiide odducise sidd efecseyi alalinigdring toer Vi

siml S [ g e ible to
s niid; o gt B Rof EREL Bk Tl (AR AL ARAOP Hiicallr 18P 45 4
Consequenphtient dufieg, befers ameftar gargerttiegmeits based on the inventor's idea that
it is possible, (RS ording to the fact that hydrogen is permeable, to
change "a denerlt t'hat hydrogen nol ecul es or active element is lost”" to "a
merit that hydr NgerihsoreEs agowhnt Becadhel HBds inPEdHiER 4P ARIFMEDI e
l'iving or gﬂﬁuﬁﬂﬁ apPp lnhﬂ@hh&alj bahi b aotiddn@Uecd@itd) the i 11103 Drpdfisappicdblel ki it he
I|V|ng or %ﬁg %9551 ahl e flg that1 Ses guaranteed of sterilization and
physi cal e Reig e racpyipiof {pe hvqrepgagiPlecules - T4 ol aborate even furt her,

the idea of the[doesment or (s) has extended to such a degree that if the
nondeSt ruct I ve li%edrr% en Ierr]1 10 ulsSIC%afﬂ.Gq-erlZC(P 9’1 @igt ﬂb&%&l?ﬂlgﬂp %repJ ?é@%ﬁ Ve
invention is use quent “process-to-co fon o pac d{ng

t he produdtcluded moa clowtiwoatamdnfdm ligihg ercpuism-erpdipablet ﬂrad prhisude sepifingsites ty of
l'iving or t from
the. hydr o P e T e camiber &

f unct 2&ns et aalupwt piEEctivepdsh gis ondgethite r’r’{h&pbflmi‘%b}“és quu‘ihﬁsalréﬁdryeﬁﬁvmgoll‘ﬂn%n t he
mar ket .  ReduGin-@fplibabic g ogen nol ecul es in a distribution process once the
product is shipped can be resolved through resourceful ness such as
25freezing the dluct and then shipping it, as described above, or as
descri bed | at er Untilaer 1eggdlési§ﬁlat:thmnathndabf m&udulimhykiiogérr@s g aiwi «&min ajppprire abl e

fluid with % %dl‘ Bﬁﬁ@geﬁ-ﬁ?&e Easebe% tv%ﬁl%(l)wnb%gtecl{n%glsﬁgids 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 self-evident that requests that living organism-applicable
30 “hydrogen”-contained fluid housed in a “hydrogen” permeable container has its active e¢lement
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 fluid reduces the molecular hydrogen or active element at a rate of at least 20 to

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



More specifically, according to the present invention, hydrogen can be
easily included in the |iving organi smgapplicable fluid w thout changing
the al ready existing producing processes. In 30 other words, wthout
changing the content (living organi smapplicable fluid) produced under
strict managenent based on standards such as pharnmaceutical codex, new

ef fectiveness can be added to primary effectiveness of the content just by

sending a {)171 )}a&r area to S A he gﬁ evﬁlroq}lle]{ %I%% Qe ?’%ﬁﬁnlet Qe %\{ﬁeriﬁk I%%}éa_luklg-ﬁ feanite

liter) of ogen Gr a s Ing organisminto
cont ai ner fifriddwms unﬂtosn Sd!@raﬂ%{@@@@}tmn (1.6 ppm M@W@Fes Wﬂ‘#‘ftl Haropgiie P@FSH’G? gbari ng

l'iving or %i&aﬁmgae%énmmd@d mrdihqgig @ﬂ&l%gd%a@ﬁ@r b4 wiudh, GHly dpp@xiiaf¥® oWoodise at

a nedical site tion of b%/)ro gen_during the dlstrlbutlonggglcess or

storage PO Y9 prm PFo]tf'36§4 i BHOdhareof pdides left. ~ In additiep, it if g3trglydud

present | Qe phataddRichls @ bR fiheirheive Ykpofeat @fis Saipfdnane Binhdt@e hiydidagen
nol ecul es to living organi smapplicable fluid that already includes

hydr ogen HBEEERIIEs. 5[ 0037] [ Wrki ng Exanpl es] Wor ki ng exanpl es
according to thmopriesent invention are described bel ow. Note that when

there is no part.i cuI r. ex nat I ges
used for neasur anﬁ1 \/gtr llsoau(gszm% n%{lh%og’gh h&:ﬂ h? gegg% fgja%gﬁt#egﬁs M@ Asollllj@ éHJ
(i ncl udi nepoleevtperaincinded imie batlg.wrgammmbs@bls floid af (e e POWSE B mﬁ@tcﬁl sitg Pr‘hl n

b Ody gpe m‘@'arlgi‘ée 195591135161' cfﬁ@nongﬁﬁ%gdr%gxg)befo%m i rpoﬁﬁ%aé&;nﬁﬁs%g thYackley 1 ba,

ITB.I n type: 9300-10D); EC neter  manufact ured
by Hor i ba clemend. evem[mh 1bmnva§¢@redszez400rﬁ%ﬁélm ) aresegi igyentiorhs: bagse) ey
manuf act Uk ey {HQrthfd is bbdivle( %bﬂ&n%qgﬁletﬂfd@%at Brdogedis fRimpdaBle,tty RRinge “a

9520- 10D d DH net di ssol d t DKK- T
Cor por at | SFHThHP BTG YRS v SBTERIPE08 | PUNE) HOpe) TPEe it |

transpondes mc&mrﬂﬁlémﬁaamauy&%&]ﬂe [livibg lsrgmgsnEx;@nrmbte flljd without beinGoTvasivect dl |y

Corut 1on, OPE lese APl R dOREATEE BELRARBNAS KRR PR Rl "

Ltd.) in @uB@0 i nL infusion 20 sol ution bag is used as the living
organi sm appl i cid& fluid. A 2L pol ypropyl ene container is used as the
hydrogen storage container. Once this container is filled with 1.2 /L

DH
concentration hyelelsbpsaie eusn Srther; the idep piiBe BMHeniesisLia sHendzdtoiein d5grniet iBal i ne
sol ution i} hXIRESEd: hike62h Nncl@dn URAKI Acb&mﬁé ui Iﬂ@ ﬁ&&itﬁhﬁﬁﬁonl § wéosed, and
then |l eft as is. The hydrogen water |is excql;} '3 gﬁeb with the
same B cSHEEMEN R t‘b tippypfrpackagipg fhe gr hgv% 2 SRR &1 P R iht usi on
sol uti on bagudfy sty QHEM@orﬁa[nﬂsﬁil-dpbl&ahy ﬂmd,gienexs;ﬁlpie agewdantiai dv:aVedaEmd:l topened,
and DH concentrati.on and eciric conduct i i ne
sol ution &rEOsBALUTEES ‘A E? ﬁﬁ&%dttl ne, PHHe c?:l%;erﬁl(%en (%ﬂc%%?o H%gé ogen
water is af@msnmmimb&dﬂmmalaﬂaﬁ)s sidd oa thyr watliei n@edagpanlaﬂlmogeb rﬂlﬂtl%élﬂﬂ M/il ng
or gani sm %Bg‘ibht? b}l ﬁ e&ycg) &t@'s}g@@d célﬂ’lf)éjre?cﬁv%d %r&%ﬂ r&s@ﬁr@éfu]ne[sg @38 ]as 30DH

concentration 00? enorma |ne lution 1s 0.6 ng/ and ECis 1.2
Sim 25 freezing the product and then sh1ppmg it, as described above or 4as descni)ed later, covering the

container of the living organism-applicable fluid with a hydrogen less-permeable external bag.
[0034] '
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-applicable 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] 7
Maoreover, 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



[ 0040] DH concentration of the hydrogen water is 1.2 ng/L. [0041] [Wbrking
Exanpl e 2] 35Commerci al |y avail abl e nojgral saline solution ('Japanese

Phar nacopoei a normal saline solution, Qsuka normal saline' produced by

QG suka Pharmaceutical Co., Ltd.) in a 500 nL infusion solution bag is used
as the living organi smapplicable fluid. A 2L pol ypropyl ene container is
used 11 as the hydrogen storage container. The infusion solution bag wth
nor mal sallnﬁisso utibgn is placed in the container, a tube is inserted

t hrough aPESHEI HF*0P&ni ng for gas supply, and hydrogen gas is passed

through at a fl@®alate of 100 nL/ min. After 5 hours have el apsed, the
i nfusion sol uti gQRRag.d Sc Fleeggﬂy- fididh b\ IO FEFbsE AR FIBem and

opened, and DR concentfation of the nornmal 5saline solution is neasured.
[0042] DHmolseries i s cssanism-appitsatio fidihatsipady BB R ITBem MOI6" 6 g/ L.

[ 0043] 5 [ Wor ki ngpolegnpl e 3] 10Commercial Iy availabl e normal saline solution
(' Japanese Phar macopoei a nornmal saline solution, Qsuka normal saline'
produced bYorks Ex#Athr maceuti cal Co., Ltd.) in a 500 nL infusion solution
bag is used as Wh&irgi akiufiflesOicg@ing o &p Prdsed tikventfoh uird deséib2d bgol.y pratpthhtene

container s used as_the hydrogen storage. ' : ' - A

is fill edW:lR)?“t 1 .‘@n?rﬁﬁcuﬁq eé%ﬁr%g%nt Pati Sﬁe%ﬁ%%%’gééaﬁg% ‘e g%fs %(1121} 0|F Ir?fg %si onner
sol ution haguspttybicatior vahies aralei foowo pHietsn (ingudingrremaseniire Hpdicgipr) magya r 15
lid OflOt hﬁ%ﬁgrﬂ;[aaﬂt@ﬁﬁ)aihﬁoy ﬁ?ﬂdlé?&e%@:@Gb@idD)aéRﬂ’ SetehdnBfactreMBMHorAS

el apsed, e infusion solution i s renoved fromthe hydraqgen .storage
cont ai ner Lahdnagpende épe:didd. DFebe bne: SR oFC B*Fte’tlﬁ@“ﬁﬁ?’ﬁﬁlbyy&w?an{a‘tds Wt i on

irr; / E‘_?a; g{ g%iar %qﬁpﬁéh, B GRIRCEBE1 Gib): DO ridfer HABURRIEIy Foibh, 1. 0dinibddgmypes 0. 18
D-2 « 5, probe type: 9520-10D); and DH meter (dissolved hydrogen meter) manifactured by
DKK-Toa Corporation (main body type: DHDI-1, electrode (probe) type: HE-5321, transponder:

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., Lid.) 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 hydrogen water is exchanged for new water
with the same DH concentration every hour. Afier 5 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 concentration of the normal saline solution is 0.6 mg/L, and EC is 1.2 S/m.
[0040]
DH concentration of the hydrogen water is 1.2 mg/L.
[0041]
[Working Example 2]
35 Commercially available normal saline solution (‘Japanese Pharmacopoeia normal saline
solution, Otsuka normal saline’ produced by Otsuka Pharmaceutical Co., Lid.}) in a 500 mL infusion

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



[ Wor ki ng Exanple 4] Commercially available normal saline solution

(' Japanese Pharmacopoei a nornmal  sal i neitsol uti on, O sul ca normal saline'
produced by O suka Pharmaceutical Co., Ltd.) in a 500 niL infusion solution
bag is used as the living organi smapplicable fluid. A 10L pol ypropyl ene
cont ai ner 25connected to an el ectrolyzed water generating device is used
as the hydrogen storage container. [0046] Note that this electrolyzed

wat er gengrating. deyi-6e cb ihde Bk %ﬁ&s’idﬂ' sYihdidh vagkkth manshmleeblaﬁdrriablwéd
wat er generating-device t at have already been filed aB{d grlo%ﬁgs
Donest i ¢ Rehquehtinerat fubmisdrsersd thopghey ORRMERFIEIST $4 SYRP hmg‘d’é 8 >t he
entire COR&RiRough atHoGitad be1086hi) REOT Qﬁémlﬁdrslhyveremfnsed einciefulier wivtion Manel v,

it isthe electrolytic cell and the el ec roI t, V|ce
that i ncl iideneysd gPIE&tter}@f”S?g?”s“‘E?%rfB‘é?m?r@m\sAﬁ? & éiwﬁ\ﬁwa ce&%%{ g}tc}hgllgm%

| east Dnesipad folu@bn ielvestmedde pl ates respectively provided inside and

out si de of the bé&gt rol yti c chanber sandw chi ng a nenbrane therebetween;
wherein the el e de plate outside of the electrolysis chanber is

provi ded in conbEcbncwittationtdfthememiat siliee ohitipiadrtyed-sl i ght gap

t her ebet ween; Itg Ert her includes a 35power supply circuit, which applies
a vol tage betvve | ectrode pl ates: cathode provided in the electrolytic
chanber ab¥orsingBeenploili ded outsi de of the el ectrolysis chanber. General

Eﬂhcguws of thecghR&Likg! év(réﬁéﬂ)levkﬁinﬁzﬂ s&ﬁia eb@fidnN(Japhtese PharaerpsdiowrmpinsalileG 2
ydrogen storage contal ner . se e El

(hydr ogens‘é‘ﬂt@}% & 81l salne’ Py ‘5 t‘gta‘ﬂ?s’B*’é%g“ %%8]2% LidFn a%O@HI‘EI%(;S\;\% in
FIG 2, wat@itios |b5.§1|sl Lat esthdivihg oﬂgamgappmemerﬂm eAtZlLyolaprepxiene lconiaept i Wi n an

el ectrolyze ener at VI C Vi I b er
(hydr ogen a%%‘c’:):ﬁg{j en or@%%foémﬁg &S%gnﬁggrliﬁ%g%ﬂg‘c%%%lIggﬁgses

ext endi n g hidr@am avatethe nnfusnﬂnesbluawd)a@ with eprmgt safinpesolfieiie FoPsred dhelid ap upper

gener gg L& is Wh&h SR ﬂ{elli'ﬁﬁ\é@kermé? lthbnﬁ hEMpdNBE inB@ioh SOhktfbﬁbag’it a
st abl ura 7 on concentration (1.5 to 1. (ﬁm at 20C degiﬁgs un
bar onet ri s pmews diow)the 1y0018Y staaed W@Wbﬁld%?nﬁ? 28 PHGmER TR © | ne
sol ution iggik (RS Rohchdirddy dr ogen wat er

[0044]

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., Ltd.) in a 500 mL infusion
solution bag is used as the living organism-applicable fluid. A 10L polypropylene container

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

[0046]

Note that this electrolyzed water geperating device is the electrolytic cell and the
electrolyzed water generating device that have already been filed and disclosed in Domestic
Re-publication of PCT International Application W09910286, the entire contents of which are

30  incorporated by reference herein. Namely, it is the electrolytic cell and the electrolyzed water
generating device that inciude 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 electrolysis chamber is
provided in coniact with the membrane or leaving a slight gap therebetween; it further includes 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

g

the electrolyzed waier generating device are shown in FiG. 2 (hydrogen storage container separated



10 within the container 2g, the top Iid of the container is closed, and it
is left as is. After 5 hours have el apsed, the infusion solution bag is
renoved fromthe container and opened, and DH concentration, dissolved
oxygen (DO concentration, oxidation-reduction potential (ORP), and

el ectric conductivity (EC) of the normal saline solution are neasured.

[ 0049] 15DH concentration of the normal saline solutionis 0.8 ng/ L, DO

concentrati g S ng Fe is 1.6 SSm [0050]
In the abé\?’e?%%ﬁgnga@ %(Fe%nimlfa%e %’ngleg%ﬁ%‘% gl ng organi smapplicabl e
fluid is placed{@®47 nmersed in the hydrogen storage container; however,

assum ng act ual lgssﬁ?v% maFIffeg'@a%r cﬁjcﬁlﬁcs évllille' t%mg %ge&%hﬁﬂggc%oty%t withih b p| €

l'i.ving organi sma Icable fluids are collectrvely placed of inmersed in a
si ngl e hydiesigdrred tvmteaga@nwg aferiss 2dl—b‘%ﬂeﬁ’érpoly£r°§¥1§tee°‘6‘fm‘1eb(§hyﬁﬁﬁ9“ SoiARhg

or gani $m apRhih&AbL enilitiling ToRRLIBY vEANREZ 88knling Grot 5 Wagh aﬂay&aqgﬁa &tes age
container is undesirable for y|n a sufficient anou drogen for
cach of -t KiE RN g5t GATPAHITE b Arar b et DRy B s S by o dgon

st or age ceab@iidharH t@ciraioa abloyi.d fipth £ A0 de@reeQundat] diroinbiain pleksere}. ot aI
capacity of Ili vi&g 250r gani smappl i cable fluids placed or inmersed
therein, nore pl[e glrably two tinmes or greater, even further preferably
four tines or greanfssion p@@Hh]baf Withkiamgal EBrlnepiokiti®] isGmmersedrine hydregen ywater

avai | gl e Jaer Rl cogéin&&g A0Lo il 91%% &@aﬂ@ps%r%seﬁ%a ;{q&l@m% 2 AMRF BRburs 13Qc

sal i ne sol ution, suka nor Ine' produced by O suka Pharnmaceuti cal
Co., Ltd. )elapwd,atheslg@mmsqlqﬁlmbagdﬁre@@mﬁtfroghth%g@mawdpme%ﬁndc%wemr&vw

avai | abl e gpQiiviRloxyah (IS caiRbkhttatiN] olidARPAABERN PREMHAMORPY ideiddRi RBlduaRlty ne
solution, nornmal ‘saline M roduced y Mylan Inc.), each in a 100 niL

i nfusi on $&f lﬂfﬂlﬁﬁoﬁ}i‘bsaméﬂsf’@?%ar%@eﬂsw e solutions are used as the living
organi smappl i cadase fluid. One of the 100 nL of nornal sal i ne solution

under gges renov of ajr.i ac rop.a eni

hypodg mc syri rati%]e‘fonfeﬁ{%]? %tthiﬁ @ﬁai‘%r%‘g‘ﬁ} "ehe c%?al ner cfnﬁap&#gééq%
connect ed EORPﬁBe3Ma3dBEtsrlcﬂS/med water 13 generating device as in
Wor ki ng Exanpl e he used as the hydrogen storage container. As described
above, the hydrggenlsvvater in the container is kept at a DH concentration
of 1.5 to 1.6 ppnie Finse Morking Bragplevt torfop giagle Seing sreanisor-applicgble pid 15 pivret sed

in the hydgogenWal @E hydrdien MBRES cohiaﬂeroflov@ehﬁ' LQRLR d&ﬁiﬁl ds@at%'rﬁbﬁﬁ:dl, sitdids it 1S
left as is. After 5.5 'hours have el ap sedﬂ each oi? éﬁ g(f sal i ne

5sol uPon devirable dibipalirke dymetorenienrpelicads Tuds s selretrel alred gspuered & pH
~concent r atsingRy@bgen RRAGHE@Ehiner.  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 total 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 normat 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 {luid.
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.
[0052]
A 10L polypropylene container (see FIG. 2) connected to the same electrolyzed water



[ 0053] DH concentration of normal saline solution (500 nL) is 0.787 ny/L.

[ 0054] 10DH concentration of normal salgne solution (100 niL) is 0.34 ng/L.
[ 0055] DH concentration of the normal saline solution (100 ni,

air-renoved) is 0.810 ng/L. [0056] Whi | e this working exanpl e

i ncl udes an exanple of renoving air fromthe headspace of 15the infusion
sol ution bag before including hydrogen into the |iving organisn}applicable
fluid, nore hyd dr qgen t han,in. e C argied
out 115 i nerisaa 0 by B WolnE RERRPIEBID B RATE 1S DT AL

cont ai ner d@&‘cribdd\ﬂbwg thyy Iyydnoieprvatgy il the epblaimer i kiptiata il @n@sﬂﬂﬁ%@lf lgas 16dPesol ved
oxygen) I gl ygled,,) snoftnlaﬁnah ga\ﬁh@gmﬁ{og%l ﬁmeéapﬁlmghﬁ{géd Whd, he ufRNEd &%@d to

20 contribute to prevent inclusion of %lven dan reater of :
hydr ogen reenteedipgosediagd ftHe lefl a5 i g Al anineys hppiclaess| f'@chr ?ﬂfﬁ%ﬂbﬂgﬁ Rf tahBe case
of WanB' NGoltionl A€ | SO0t Iﬁhédécﬁiﬁﬁﬁr R @ﬁéﬁla(f}%nﬂ NedpB@ivd IDH Rehcentrations are
organi sma pllcable fluid, removing the dissolve gas (dissolved oxygen)
fromthe I"%H organlsn}appllcable fluid by removing excess air fromthe
cont ai ner of thgmBHV|ng organlsn}appllcable fluid is preferred. 25[0058]
Wth the presen I—f [, centmtlon no 4l Sa1ibd SOl IO&mLY| 57 £ diess of whet her

t he hydrogen no ecul'es ?% n% ro en s rage con alner are supplied as a
gas or as a |iqlog4] air or dlssolved gas within the container of the

i vi ngyorgani S”bgpﬁhee&%hﬁoﬁdoﬂmsme {CRIBY do Lﬂ@@gmmtg)ie af orement i oned
means or nmeans econpression or the e before exposing the living
organi smappl i c#¥& fluid to 30the hydrogen mol ecul es. However, the nost
desirabl e of theseoh@ntdicNOMNEEHIHAGLEnY &lIMioh BIFOWE. - JemWedﬁ@B.SiGﬁﬁLI he
outside of the cogntainer by nmeans of deconpression or the |ike. [0059]

It is assuned t K8kt he nondestructive processing for including hydrogen in
the living or gamimta@@d)ﬂcmgb;kmpiel iu&lﬁheamcaradblﬂ@ftemotnhgaiplﬁeﬁe]ﬁetheiadw@lrof on

i npl enent rodu ub se ent
packagono)=aEo) Lo e gar rdnReR) ol NRSRUER RURRIR R Jrre
al so i npl dpdndes that uaiaseaWh@dswlabrosml@ ac@@ﬂdedrrglt cmcwtui d adm ni stering

schedul e for ea atient. In that case, in order to prevent hydrogen that
has been incl ud nce fromtransmtting throu ?h the 14
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 io
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 fivid, 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 regardless 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 assumed that the nondestructive processing for including hydrogen in the living
organism-applicable fluid according to the present invention impiements a producing process
35  (mainly a subsequent process to packaging) at a living organism-applicable 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



contai ner and escaping out again, it is preferable that a person in charge
of the nursing unit or the like startsjjhe processing for including
hydrogen in the living organismapplicable fluid first such that it is
finished right before estimated start tinme of adm nistering the fluid. In
this case, it is a big nerit that the person in charge of nursing can

sel ect and decide the DH concentration to be included 5 in the living
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(1 nmmer si on and I Vi ng org nism ui d,
concent r atlike ﬁta@rﬂie Wehsmﬁr palading Jeddogeo irc Ba diviag P@Nﬂﬁﬂnanph@bhﬁh#do@féfrﬁuéh or age
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I nci dental ly, s preferable that the DH concentration of the |iving
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organi smappl | cabl e flui d reaches approx e : m .t can be

consi der eﬁ Oﬁ‘é{’f’ time fpr h Tg%mmé?pp?f‘?@%t ﬁ?%r% CP%F?%%%E‘ bgross 288t ¢t a

quantity aénchydﬁ@gﬁmemmrmu kiemgd @nbmer @duledite) fbiaha yriepariadliding frocasingnt i |

i ntravenous dri B} art or in the step where the living organi smapplicable
0

fluid passes thfough an intravenous drip tube is subtracted, a further
15ef f ecti ve dosé&cientiilydit digrseferable dhatithe PH songewraticadf iy living orgapismiapplicelde hes

bl 00d 1}€S $14S read @06, a‘l]rommatel 0 ot tpﬁlga%oge%{&f&é%nff 'oroﬁf%nbxr toRGtel, NVIENLO THF)

t hat durlng appr oxi mat e hree hours from when the Ivilhﬁg
or gani sm &pisertEaen ef the Eﬂ”ﬂg Prpagiseanpliseble fuid giachss drproxgatlsn AR} £8%8- it f2hbr ogen

wat er of  @gnsfkR® SHat, SBE WatipleO Bt Bkl tHRNSEMrERhd Nirip! Ben lif ¥igdghtity of hydrogen
organi sm appl i cabl e f| ui, ui ckly dissol Yes t he dr.ogen,
i o

o Sand 10 HPleUGHi 6w H B GBS GHY DRSS 410 S S QR R cabl o
fluid, an([ivih@ergeﬁﬁmapphcdblmeﬂdd :pmésvﬁmgglr at ntrafenduy ditip gebn ib edonms], a ﬁm:her

conpar. g\tl c}gves élgiiradual eXules Icreasin ounaﬂlv@%i&%%%%%&w ation of the

hydr ogen NOrESVEr, ® ¥7'om concentration of
the living or ga[ﬂoéﬁh appl i cabl e fluid 25 reaches approxi mately 60 to 90%

of that of the %gg&g@&n%ﬂe%rby etlg‘/rent’l]){’zs)hﬁltlﬁlﬁ‘lnﬁ ﬂ]ﬂ@?% bbl€ &b SR04 Vi Ng

rate of hydrogen becones even's een confirmed that the
DH concentﬂ}edt"iﬂ?@rpfgﬂﬂsm‘rﬁépl}w‘d? e rin fhstristineanisingr Ehlawalé%i ig\hgdrogentveier 2 ahour s

have el apaggst {0003} M CotdiRbbny ,thet h’hﬁg FRARSN tam_t;abtehﬂmﬂduﬁmmm@tm@n of
t he hydrogen wat er accordlngto he resent yentlon|sr81r%lf:;)e ?b“
5000 Bbb. RoTeBER Ao P A b0 pieanBRER T sihs GB o et Bty 5. o)
or greate@pd ﬁluéiﬂagmhemsaﬁﬁﬁ@h{ewfﬁfdr@epp&oﬁﬂs mpppive . sy, aadugheintredsingéy en

further preferabl 0. 05 mo.7) or greater, and yet even
further pirhgf[g'ﬁ%%F%trg'?ngf g#“%‘?%e‘b%’atg‘& nJO. 6) or greater. [0064]

351 nci dent al | y, [6fr oduci ng apparatus for |iving organi smapplicable

hy dr ogen- cont ai %?eotrér Lﬂ‘dnq? %?‘H‘S P@?\ @0 ﬁ%ﬁgnﬁﬁloﬁoﬂﬁg ﬁvﬂ@%ﬂ'g%lnsrg %ﬁéﬂlﬁ&lé ﬂu@ n

intravenous drip (Tl ui devi ce or gr ovi d to each
pati et dumerhey apmredmaEeEnt0 © A% wf atefsthe hzqr%@ vwater Pfseré Soipp Beve glapseds Bait i ent

moves 15 gjssolving rate of hydrogen becomes even slower, and it has been confirmed that the DH
concentration of the hydrogen water hardly changes even after 24 hours have elapsed.
[0063]
Accordingly, this means that the DIH 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/o.7) or greater, and yet even further preferably 833 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 a petipheral device to an intravenous drip (fluid infusion) device or the like

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



together with the intravenous drip (fluid infusion) device within a
hospital, instrunents to be added to the device are preferably as small as
possi bl e, and capacity of the hydrogen storage container is basically
capacity all ow ng accormmodation of a 100 or 500 nL bag of intravenous drip
(fluid infusion) solution plus a little extra. Mire specifically, wth
reference to the aforenentioned 5 eIectronzed wat er generating device and
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[0066]  intravenpys fife ligs eMOTeOYHhi Whesx aRIBE & itiE evhere {iking) SHNFHLBRPIPRS
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cont ai ner er ea referred to as inner container) w th mediumor 35

hi gh ﬁ?drdi@@?gepepméﬁélﬂuidtpys%%ch as a plastic bag i s accormpdat ed, inner
contai ner and aldogsi N @ portabl e hydrogen storage container (hereafter
referred to as outer container) wth a | ower hd er neabi | than
the inner cont alhidf casepfdhip pamplsy wice d GAIRPREIG ! a‘%‘?‘ﬁ G‘B‘\kﬁ'tfahenﬁusf#rﬁ F8r gas
i ncl udi ng sup]gﬁﬂrtgyrqzﬂagemormé Behg agaxsmtppambtmdmcbge mevmceolyncvthiu tert ielittle

hydr ogen tr sur ce,. of he i

el oded PR B ot B SRR LRI B R ) R B b Bl

out er 30ontiai ineavenoandripiote doega nhlfslae frereshetmoqehmg(fmlmhd@gévémgedum thadivinge
circul ati PLOC gl ge of use, the inner

cont ai ner%\%a?llgfgt%ﬁg%k} Vi n%ﬁpgt?g%ﬁﬁ];&%g%gﬁ cab gﬁl??]{ljll d can be 5 renoved from
the outer contail®érl and then used, or it can be used as is without

renmoving the i n%%mﬁtﬂz@iy%%{eséavm%}ﬁ&t 8 ARl thdBlsubSitreRaRt aNﬂ@dly, amﬂgt he
i nner contai ner. Nor nal %/ since a | astic ont ai ner such

i nf usi on I19EgRIFE-apRliGehie uid B dn a gegiaingr (P*tr?aéterrrie fedgp aﬂf‘@éﬁ‘ﬁ’&é""%a‘fﬂ@ “tegmm ot
advant;agenith Hyﬂkogé’naﬁb&ﬂ@bﬂ@t suﬁﬂa%ﬁlaﬁicdfa@gs‘iaccg{ﬁhodamd riader pdirmamedenﬂ #il, tthagas
barrier pro t en barr.i er. proper event r

oxi dat i on P& Olé/[iré) éaglxe Sﬂnt%?er élﬁepeﬁg ft r¥e)d (ther contame% v{]t% a%\}vei? ﬂ%rcﬁog[en

be 10 eagkimealility etae dhedner tontaney gedhthe s»etcmmamyr ip ﬁﬁ@a‘glﬂnigﬂlrlé OCERP rﬂ’lcbldméut
usi ng an outer packaging with a high gas barrier property. However,

conbi ned use with such an already avail abl e "bag- packed body" can al so be
appropriately utilized. [0068] Alternatively, the present invention can
enploy the following structure. Nanely, it is a




15 hydrogen-perneable filmintegrated type produci ng apparatus for |iving
organi sm appl i cabl e hydrogen-contai nedj§luid constituted by a first
system which has a hydrogen storage contai ner capable of stably
mai nt ai ni ng the DH concentrati on of hydrogen-contained |iquid supplied
into the container fromthe outside or through neans of providing a
storage container itself, such as a hydrogen storage contai ner connected
to an electrolyze ter ner at i dew: Q06 R FhQULRYE sudld
cont ai ner%?/'\n‘ir% énr?eg}/i%cstu?ho %Ogrggae\%vav{%? Slg%%?%tlﬁ%ggegew_ces_as &n eISect?ST ytic
cel | incottparmeat ewtainsr @ bpanctudeis tieofvingorganive-apliseiéniid. iilgh blackeg by g enter
storage cophahdi€ha %@nﬁx@r@h%i@grsé%qg QR ders H’d?ﬂﬂlg Yﬂer@c&l%h QEREss GAS stofae

ond sy

connected to a secon stem which has a tank for storing |living

or gani sm #pidi cAbthe time ¢f gses the Hongs conginer yith dhesiving; geaaispapplieble Hyid (o9 bs
sol uti en, (HhRAOHER e léh@@@n{afn&r@fllﬁﬁah(ﬁﬁbd, @tkah Beudedl Keis wthovreiopieg the énner
allowi ng living_ organi sm at§$I i cabl e fl ui %Et.o flow.t

hr?% h 1vi a 25 a.
hydr ogen- S¥FHREBY @Psning oty SUFreProRer 35 e Gg 14 hg 8%5,9%%? aWBE%r abl y
a hydr ogeropendreabhea fuid hfifsion baas fgtngveight, Wasdiak raine brakage.cind js advadtapmpe

pr ef er abl hydr.ogen: permeabl e film f.or..p [ The
second syg(f tgarﬁs%g?téo ipd %?{%’%ea%e? SR %@i%gac%g@%%%g&ﬁﬁgﬁﬂ%?ﬁ?%
hydr ogen- pepmeabilerafiod, oxidsgion aphdateriofation di shiemdicaley Whar piingra emiselethatops bem
exterigr [ riQr ' A8k . . f &idoN8 A hReePaEabl e
film ilg a%%g taﬂtl;cr)‘g1 &“gé" gﬁggdé?ﬁg bara?%ag}n%gig%?\ewéﬁex u% descrlﬁbg%ﬂjlgat er, or

where it fighress Rardtronsendrts y SlomvehyconBinpb et Wl sush e alredy avaflably shagmeckedy o
cl osed |i REd@Sad dbolbk Saprédriattip@tigage of being closed while including a
hydr ogen-perneable filmis represented in this specification. Note that
bei ng cl osed i n[PA%s case neans that proper managenment that should limt
i nfl uences of extwenantly,ahy seead insntoncdae Rnplal tledoltbiwingonschon (NumelyBtiem i s

carri out . For ex le, .a cl d cont ai ner for e pose:. of

pr eveﬁ%‘j i %‘Y‘%f%%?%?ﬁﬁ“ﬁ%ﬁ‘%ﬁhﬁe%%%fgwap’-‘anua% o %I%Psgtgﬁi g‘%rr}ég togg%&ﬁlg ap?lf\??)rll%

or gani sm appbgecatuitand| fnidl conatitnted by i firet dystere, whikli bdy a bitdengers stblagioebntaingt  has
been | ead c{ap%blﬁ of'ktﬁh}/ Aihtatold ﬂ{eeﬁ@\6ﬁlcerﬁ{aﬁWlﬁdﬁéeﬁgUﬁﬁiﬂ@q%ufdtlﬁpﬂlibd<ﬁtoatf1é er it
has acconplii'shed 1ts purpoSe to the Iiving organism and the |ike are

cl osed. Wapitainer ipmhipel ogigidn op thoelish evpapy of Pravifing §tsta5aes ceRiiBH iFels speh
living or ganbsls@Rp dohahkeohdebiedioth elehf B RN o8EkiRIMAEVICE athP@ogen storage
hydr ogen- perneable filmif this device is used,, si Q%:e tuhe first Sﬁst m f or
pr oduéf ng PRI Jah 28 AlECHOREeLWEE RneE3FLE deKigedh 21 HRqUaP R EFUHTRIPSEEA 2 A Pihe

| i ving or gamdos nora@p lafoeadtzh@onbd Wivdtoguhest@apacaahiner sapstile s cortinaouslp| pplgsponse
such as placing only the second systemthat requires strigte sapitary
super vi si 5‘H&P$?ﬂagfi§1 ShrFOPEHT i 8 %a%:ﬁmi%os SgE’é.w}i\%‘hr R & ,%anié goésgt%r%ghgﬁg% film
i Nt egr at ecdrgayipe-agllicaler Bbiy tsuch eeinracheus atripeyolutien difysisadolvtion, sblood for blood

hydr ogen- I il | . g‘,-&?gr%gg ) -S| -anode
menbr ane (%%E\S?%%? ’-%%Hg hhs%’ %g?gﬁ%@? FR%Y‘E% r ol ysi sﬁdgﬁ\}?gge}@%%% E:O?i?)t‘;g%lr Oihgn}?vl@
Dones®fc Re- pubigtepareshicof fPCT chamcteripast | b alramgyiting atyBeeen oDEEdE6 4s t he
first systeibeAdaitid tARI 5 Galigr QAN cfASM Addi Bng kRO GRS r&E)f 4 he
first system%o the |iving organi sm appﬁ cable 10fl yid of the second
system i s hEgregsnpermertin il fOspass g Wlshydregpgrs) The second gygipm here s gharactpryzed
carrier f g vtihecbyd wagencoahes by esgeh-perbeatidfipl ds @thait of 4 Hieidink barierShesteetn can

be any kind of phase such a s, or liquid. Producing met i ncl but
are not | isﬁt%ﬂ‘%{' r ?ﬁd%‘i‘tﬂb’r‘hmgé@e ° a&%‘giesn‘gtéeﬁe té?o%rldré’ ?nlgpée eea{éllgﬁ%% Nt ra i%gn

wi t h anot hebcgassridrabblRIAE deydibedlenr, gashdrait foritba vlesed system byicpgretipd toen gas
into wat ersec%n esrsteﬁr[ %18515 rcﬁ)'sedelizﬁecg; 9:% ?ﬁ(’i ng tﬂ@tc?s'é’of%ﬁ: 9864 ao&ﬂﬂ@gmh'ly gogen in
wat er throug & Chem cal® reacti on or éxanple, a ﬁdrogen gener ating
reaction bedrogeomemmaetds filini represented in thig specHisativag s thah ksme £losed invpit Feshi gher
ioni zati oL &NARNGYRet RaRad¥E Q88 Nhould BR{OhiMES h)?rex@hﬁleﬂﬂﬁﬁdl \aBd Yehen@fhl

adm ni stering device for 1jving organi sm apgl i cabl e 20, l%/deg_loﬂ(,l;;en-cont i ned
fluid for candiioas paitke fratemi Beamighiosh Far eRDPScE SIPLetPriaiet LM PHEPYSEI ne
through WhkeGbhtind ¥énitghiQFiSRbH BB inGarbbrRarfismy itdlthE IioMg oresisnhgppBablmdidsy st em

is connected to .a |iving organis nd that in the course.of the living
or gani sm &FPEIE 4k é”lmf{i {ﬁ%’&"s(ﬁ??‘i’glﬂt?g}ﬁge%‘i 184&2%? glgl‘?'zef Ui 0(‘5?% ot M at er
such as i tis: lveafidlittadacosmdisied bis plupgre c@the fiviog otyanisnt argidbrcléd afeaitos¢d: | &hile o be
i ntroduced) froma living organi smpassing through the line, the living
organi smappl i cabl e fluid undergoes renoval of 25 solute such as waste
products as needed while it is given hydrogen via a hydrogen-perneabl e
filmfromthe first system and returns (or is introduced) as living

or gani sm appl i cabl e hydrogen-contained fluid to the living organism is
avai | abl e. [0071] Further alternatively, the follow ng structure is



18 [0072] However, in this case, taking into consideration an
assunmabl e probl em t hat the hydr ogen- copt ai ned dialysis solution is
supplied indiscrimnatingly even for dialysis solution for a patient who
does not require adm nistration of hydrogen, and an assunabl e probl emt hat
hydrogen 5 | eaks out in the course of the hydrogen-contained dialysis

sol ution being supplied to the dialysis nmachine for each patient froma

di al ysi s %64, %gl grﬁd%,e ﬁ(j% SEB B0l e %]smf&% fr rhvingelguﬂgnmgppma@re%mﬂtﬂe $cB6hd

di alysis ysis solution i s introduced to the
di al ysi s smehi viethe hydogghpameasgily if thisalepee isapedr 80 the i seteny oy poiveigr  of

the dial yﬁ)ll %Ei’tﬂz.e £ sR&nPioPMR&ds 1 r@@@ﬁlﬂiﬁé RGngoRPaistapplichie ﬂinti‘eﬂeng
or gani sm appli ca dr ogen-cont ai ned fluid using the aforementioned 10

hydr ogen- grepmie BYsEm.| e?ﬁblefréfri”’e"? APeh a8 Placiyy oplg thiy JepqRg SYFeRL et FEHTERITCE
Nanel ys5  asfew) Geeriahas blchw ﬁﬂmtl}z’ e&b itd toakeg Wpeboegengab-exphange film integrated

hyd L meg hald it t hr ough
b 1orat bayseembts tbeararys P Relief ragapar bl Sl s bRl P00

the di al yshambereld oethe rmﬁﬂeam&}]ipﬁﬂeycdntame}'pet hmle~¢611ml@§t;:1m50d@hetd¢éﬁﬂ§@cﬁlnd
system vi reakhl e t 199865R tHe RfsPHMEMNENd
appar at usﬁPﬁlFStggiﬁrpgggﬁtpcoont ai negggédyﬁ{’bh%m l}ﬂt[dl)éogfl Alternati %}g@ 15 the
hydr ogen sofingite dgidrotien lgysiidinseihad wcr@tﬁmfﬁe aystsip tp Helliyee ﬁ@alﬁiﬂérﬁﬁ’é

throu %Pt Red Rondedid (ke tFiy ). met hod can sinply be poured

t hr oug{’: E@@%@%F e or the di al(yzer bef ore the dialysis machine.
Thereafter t he Q%Qirogen contai ned dialysis solution flows around a

sem per neabl e npeARS, 8dChriasonat haioekh Berkculds ttmbemupmed di thd frEeaysterangh a

speci fic anount of hydrogen is transferred.int tie a
prpocess ofe ARk H%%B%&“eﬂ’ﬂ%?&f BB gy h%rog SEERT™ g'glu QUt(f?a Jéqggtﬁ% g)nt

el enent s {dioWd RArdgbl gwghantdperof)maltmdnameehoo Iwith heotymr igmcbybbling hyfirogesrees ingo
pressyre and dif.fusi.on. c o BRraRE &2

di al ylsf%s Vi %Efm%u}g%’g?naﬁasspswger unhe?ﬁ;e %Igf é}%ﬁ(ﬂg %‘%Qg&l grg E}fgm*rer s}fdﬁ% ina
gas or | i Guiveterciorbgt mchegmhlyrdaw@geffmnmnlal ?elg'dmerangeﬁﬂég@ﬁﬂ%ﬂﬁwﬁ‘é water
container a ¢ ! i L oneAtiondérdbnts ihéin thyon in product
packagi ng |s Ig%gggugﬂo%&%?&m[%%?%]%mggéhrrt hern{{)re b'?) ca?b‘raiﬁgng) out

processi ng, suck03@ coating a part or all of a seniperneabl e nenbrane,

'such as hol | ow & RRF , airdafiidl, t B q;ilﬁqlnuﬁﬂﬁg dhicou@i Mkingh didaeism-applicable

hydr ogen- cont ai ned di al ysi s utio u en

Cnen 88 et EH Ok arranrrourury & Sefyfed HpARGinG AL flott

nol ecul es whaf RBg BxhidM- a;@dcalbmmm fa:tue lin/thagaéndsystenxis da;mcteslttcr e@sng qxgsmlsmod
sing the hydraq ncatas n a r - e

ol ecul o0 TR TACSRY S B2 bybEpPaRnpEAteR i AR G Bl B DG GHET

nenbr ane. w60 214:]1 as 1ts own bl ¢ripem t&tﬂ@@qahﬂtﬂﬂ)\/leﬂrgﬂuchr{@f trpdete b intiodiredt fFgha can

enpl oy t thlvm or: 91\1’1\45111 as?h%#ﬂﬁ)tu%{ e hm.a'ﬁﬁli%n 'o%gaﬁﬁn %pﬂlﬁéﬂﬁ%ﬁd’\ﬂld&@&@&ﬁoﬂ@ of or

i vi ng organ Sm applirca rogén-confained fluid, as_ an D%H’ﬂlglah on of
t he af26r erelnteisnthed Wastel progusts- aﬁ@?@%ﬂh@ it js|2en Ry dsepeariag ygrgeenge br‘
apparat us £ar o filsVi JheRr GA0 i bi clabhr@mmmsh)ogenhwt@gaﬂeﬂ dpblisable
characterized by when transferri n H%%?L;aglgen derived fromthe

hydr ogen- dofegamariaipgd flugf ip frodimesr P’HSI?’ t systemto the living
organi sm appl i cq@jqre] fluid of the second syst em via a hydrogen-perneabl e
fllmhaV|ngah tt| feu he
hydr ogen- per nea Flfefﬂa%' 1}% &'ﬁ‘lﬁl Vi r%g or a{r%%%drlrll%? 1f%e Q?gﬁe aeg%%&@?ﬂ&?ﬁéj;

or ganizsm mmpjsisoabhrecxﬂdrmtdcen e carts@srativno| Ugmd:alm frfapy GPSQFF dislyeib egpieca| e Rat er
of @ | ivi ng, SrOAN SIS %ﬁé’ﬁe%%ug}f‘?é}ﬁ&g&d'ﬁan' ﬁ%é{gﬁﬁlanﬁéfaﬁé a8y steangh

skin or a rou exposure to the dr.ogen- p&l e film
Mor e speciNdmehi Idylyse sotuierc fisu ingengifely, PErdserd cVitfy e’&ﬂﬂﬁ‘é(? &El‘&gm%“ f'gfm ‘H]&Y

or gani sm g:?&:lﬂe A 4 %Qf 91%@&350?%% Be ﬂ% fplikticd , wardh (10D wiater)Cthvat g twetet, z8diai n

t hat hydr as needed draogen 1 nhcluded_.in an te carrier such
as fluid @%{Slwlww f?ﬁ‘é%“sfoﬁé‘HﬁP%ﬁé?bté‘B?ﬁ%ﬁede Wil o oiop Gecsate
const igsut egs 43,)531@( hygﬂrc@@eﬁnwrmhgehpdrbgmeﬁrmtdwsﬁ coltthve, i ismsst dlpetvem  or
a hydrogen st a r|V|n dromithe fif Aok ransh el ed
to the skiff °8 ‘?fi’f %gd?)}’l O%eélflﬁ dE R br otfgolglgslm aﬁuw%isgh% it{ol ogl)gaS

wat er Vi a lition f8&d uritcous nenbr ane by exposi ng the skin 10contact body to
an appropriate region of the living organism is available. [0075]




Merits of the case of using the present invention for |iving

organi smapplicable fluid, such as bl oggl preparations including the

af orenenti oned transfused pharnmaceutical preparation (blood for bl ood
transfusion), produced froma raw material of biological origin such as
humans are described 15 bel ow. Bl ood preparati ons can generally be
categori zed i nto whol e bl ood preparations including all blood, blood
conmponent prepa@ﬁﬁions, which result from physically separati ng conponents
in blood such a réd bl ood cells, blood plasma, and bl ood platel ets

t hrough centri f Bgaevennin thisd cpt-asas diglo] sasidgaion ghiatHmpds preblem dhpt the

physi cal | y,G6RALAiRA dndistshRiord kbWl igdiSARRRARAL Sreh For il86E s@hRS¥8r 2
especiall y protein. Mreover, a preservative solutloqﬁ%suqh S @!ood
pr eser vat iPFENSHIQ4oeD PPt rrapire rdmisigationipl JHETOR oI @R AT PP Q??ﬂ%@?f 98y cel
pr eser yat ijaags b@as iRGoge sitth©Rydtdganintaitled A8k bauphasib atm)ied foshodibigss

i ncl uded i bl ood. i .1 0Q76] . . O f ¢
ol udt ng TFATCGE ROt ER L FHSF B b agiapdevisoor s FERAPRD BET 1o
of i ncl udidistysis yelntigeaforanhedivlygssoluion isgnesacey &t thy diakye madhane throigkiasgprlt wi t h
whol e bl ood , : 4108 orc Lke,

ole bl oade oArroll P88k QMRRDEN Tre AU, Qﬁaﬁéﬁ—‘} 4 pRALLONS préficibd ol

. né 0r2bt%

into a préparation i's a netho I ng ‘ogen nol ecules in_a

preser vat ife Bthat iomanismreprlicabde bihuberepreiitcdt | Bid weipeovy, afopemegtioned

pr ef engbl ¢y &hah-pBYAER0 $iin, TR CSHLAS, SnChd REFAEQE dufh BOiceONNMERLa device
preservative solution, but in whole blood, blqgad, co,rrponﬁtﬁ or bl agod

pl asma f r &BaricEsHgedly siidiing hydogrn,faem hygsegsn-geriaine Tyid; Wity 3, DH, FapesiEion

mol ecul es tha fibwithfdgerOhGARI SBtaRPiht anltie sdilish dialgischuas aphieo adhpdielyss at i on

i ncl udi ng whal e_ 30 bl ood, ood caonponent s nd/ _or. bl.ood pl as

fracti ons ™R S'I’f?pg’%“'ﬁ%iﬁ\/ﬁ%t@?%t SFCP ST Car hb’?af)%él%"rﬁ:’ mll%?bl? {lm
necessary ciiobgitilieedasenproduciag apaeantsi fonhyklmgeraeeh@imid dinlyon sqiutien.e ntlieontitehan
when i.ncl ydi hydr no). I B ; | SOl Ut i ke.
From tRat e aBut-asduaR SBulith, NRERY aﬁgr hBiaRp, Wl Ohuohilf e O
or gani sm afipinieptdseéndnjcitrotionmebed con siewlf Yeopretibewehiihn gipply linger (i dgert

I nventi 0”1bex“§¢y D dhidi& hHirddY HIREERerRE S5-Ikt (aa8/si0 Whishod ok afdifd 2
product package, 15 35 particular|ly favorably used for the ||vi ng

or gani sm appipsresthlcemembrmrg, sush @p hallovs figerowighup thepdiplster AR 5Pt 88 8 a
raw mat er ingdiro@h iDir@keGddGab aQli@hybloddun b PRI bEmalSig@Reehiratiofis dals)ypati@’ac cept

nmerits of the present inveption, it ca e said that. .a produci ng nethod
For 28”1 iR glspaem e s prvicabrouss SoR BrSgaiesfva EaR s PR i ng
to the pregaisbn M@nivenh thacasde padutiingiedmohel dalydscdal @otflemodialgsinh mgthbd vi ng
organi smapplicable fluid w . @gg t.al |

bi ol ogi caIOQg}?pPSgl? °ChY eésg%%%g?aﬁrﬁgﬁlg?@ﬁar @grr?%&%&%ge 0 S‘?f_y!é‘?%"é‘ﬁ fa(?age

pr ef er abl yoS@ineelcomuercighcnitable prifpreeaishiaysissalfion iBprodust packaging iscleo @pssiblsy 5

wt % or greater, [(Rﬁgejf_er ably 45 w% or greater, or nore preferably 75 w % or
5greater. [0077% Al ternatively, aside from such hydrogen-cont ai ned
bl 0ood 28r epar at i GHTHISERGY by CHBREA POFSSTRFe SY5H PHErBoLTt PaFl RIL PR REHREERIE
from ]byd,r qlmraﬁalslﬁz_@u_k BStiok Btlet! lithig) 1A thiﬁduélﬁﬁbrﬁicﬁ L) gﬁdrég'gm?omﬂe'ﬁ agiykik ood
transfusion to a living organis it can al.so be produced for the.purpose
of cont r olSPHHR HayssyHs ae}Tyflg’é'fnscﬁ BIS'\lfgd’S F’ﬁt% ‘érrPfﬁ%debfan“é%bdftr“i? aa*é‘?‘g % a
bl ood pr epadragdnaividdules dad bpdbitabimnedigtelyrgainse alidaef strews irsblodd using the §@trogen

nol ecul es, enhancenent actlvi I t. S S| . 0 . from
a per spectcl"j‘t\‘?‘lég(‘5’1:‘l A 5FEVe r?f %ﬁﬁgﬂnér%%rgr@r%%ogg%asﬁﬁ %{gg Jt‘%%lsggkﬁ?%){r?g&r Iyag%l }

st abl BOmaibhiod iviaithegneanbkangh di ssol ved hydrogen concentration, it is
preferable to cigg)gh?ue exposing the living organi sm applicable

hydr ogen- cont ai ne luid to which hydrogen nol ecul es have once been

15i ncl uded up t duebhes alfrpativedy theRsEh (Valtion 6 Py drol oY ing BiFtie DUPLY de of

the containgy o [HAERL Agathhi analkivinerdsigmeyarmie syabgndeasanhddagidpal aw.

0079 Wor ki ng Exanple 6 . .
[ Il applicat(igon of thgpaforemelltioned hydrogen-permeable film-integrated type producing apparatus fot

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 baving a hydrogen



20Commerci ally avail abl e normal saline solution ('Japanese Pharmacopoei a
normal saline solution, Qsuka normal saline'" produced by O suka
Pharmaceutical Co., Ltd.) in a 500 nL infusion solution bag is used as the
l'iving organismapplicable fluid. A 1.5 L cleaning filter housing is used
as the hydrogen storage container. The infusion solution bag with nornal
saline solution is placed in the hydrogen storage container, a tube is

inserted thr t

15612 UG, RS 0 P0G o358 ARV oo
el apsed, tﬂhsecamﬁlmmg orgalsm enplienblebitd indicatesrhiclenicat igdor biglogiga Moige Af 31 6Rage
cont ai ner andHRENEGherAdrddbh £ARNGRRE 5@51}1?{111&& € oD lBus HidbRR: SRk | ON

i s measured. f0080] concentratl on he. normal sal | ne soI ution Is 0.85

mg/ L. 30[ Gu®re b lidprgeEnaamsibly fip.  More specitisniyes sugiureyet 2\PEIIRCRY BPHE el
sal i nessolgivag ofgmﬂaapaﬁweaaleﬁmrog@mmamaﬂm WwhRh 1ss:a4mdmzanh ltHat hm;og@t (ssu ka
normal sali ne' roduce O suka Phar naceut.i ¢

i nfusi on SB1EEIPSHEEGN 2 Ip3p SRTPRES (Y Sbwho?s Wt end app 1?(?3 ) nelei?qr )d A
1.5 L cl eanitigbddy, shéas tacbelscomgntutsd bgse@dﬂu@emnndableﬁwpwzgmdw tb:ﬁ@@esystem
container. The infusion s k | I d
in the hyc?f' B dmgs]f or 49t age@n 1'\19% ﬁgl%q}le%rﬁgygﬁeg{ %}ﬁs gﬁs'?é ed @gﬁl&%}é&a}ﬁﬁtggg}gl ﬁg(ra
openi ng f dvingedsd sxhippogical TénfélOﬂm@/ﬁlq@y‘dﬁtf@’g’mkgasmp%)um@%‘é@etbh Fﬁlﬁ?@}ﬁg e skip £ | ow
rate gf 19&&% B A hﬁf)pn%é RO of bR 3ivEk 8RR, idflaniél 1 nfusion sol ution

bag is renoved f omt hydrogen storage container and opened, and DH
concentration of®He nornal saline solution is measured. [0082] DH

concentration Oi\/IehB%f MO LB b SRt r&ent iifvk@idn kb liﬂin§.&gﬁ‘msﬂ1Lapp5{aﬁﬁ 3, fukkdr ki ng

Exanpl e 8] jally_avail abl e I ol u

(' Japanesé® ?iﬂ%drﬂlfﬁ’é‘aﬁ‘a‘é I‘%{“ﬁ’t’j‘fg Hﬁlaf%%?e:“ﬁc@‘e‘igmnﬁcg%@&lﬁ%gl pﬁ%’?ﬁé‘fn (gl 0pd 195

Er oduced lb}boﬂr&rukﬁloilahﬂbcﬂm%ﬂ(ﬁm @ adw foaterjal bf Wolpgi¢ahordgirb@oh ad humahsesé dascribed ut | on
ag is_us e livi an |

020, 135538050 08kl SRR SRR AL, LI SoboidoisShEBLN. .

sol ution bagd, \hﬂdoti coroporrerlt peadratives, sdichrésolh frprg PMS&@Q@FBPWW& eoppeieiia Blogd or age

contai ner.., g fUle vlq c&?se bio6e ol ggﬁl@ ugh b"l’ooﬁ %@étﬁ%ou@@%&h%gaﬁl@ﬁ ﬁ@-spla&ﬁzppl Y,

and 100% hydrogen gas IS passe hr oug flow rate of

After 15 w@mfanmswlaqhaf%&omtph@tq@bf weqrmgg%ﬂ tlﬁni fﬁﬁfyslégomgon%wa\?é)ad Plﬁ‘i’ﬂﬁt he

hydrogen siREi@gepr&en! aﬂ&&%éveﬁ%%r&&@ﬁtﬁrg solaitsh, Bich €ORGRNErERividR solitidsh@iter mal
saline solution is neasured. 15 8% il DH concep)t .ation.of .the. cr;ioaJna_I

salin @ So|a&f14pm§p]?o§m Oax:siéieﬁ%ﬁse)l_ or [ preservative ing solution (mannit

phosphate), is often included in such blood preparations.
[0076]
One of methods for including hydrogen molecules in a blood preparation other than the
method of including hydrogen molecules in a preservative solution, mixing it with whole blood,
25  blood components, blood plasma fractions, or the Iike, into a preparation is a method of including
hydrogen molecules in a preservative solution included blood preparation. Moreover, it is
preferable that hydrogen molecules are included in not only the preservative solution, but in whole
blood, biood components, or blood plasma fractions as well. However, when directly including
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 to accept merits of

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



[ Exam nation of additional working exanpl es] Hydrogen nolecules in the
living organi smapplicable fluid in a 50 nL plastic container 20 kept in
a hydrogen storage container with a 100% hydrogen gas concentrati on under
normal tenperature and pressure is dissolved over tinme. For exanple, the
DH concentration of the living organi smapplicable fluid, which was 0 ppm
right after neasurenent began, is approximately 0.85 ppm (Wrki ng Exanpl e

6 ft o

Pave e ap ool a8 fling U AAM ALIRA Elnhe bork B Bl oohioUr S
concent r aflivion orgmuﬁrhepngabﬂwﬂwég‘éfﬁ % PaBteaigee @foth? &hapleriy ‘%G%l‘(gi*%ll prigg theb0og |
even aft el b bgs a8k Q:éudﬂo!ﬂft 501%&%&%‘:&&)?&%&1}1} be v G&ORGRMthat |pféﬂara£bfy Sdﬁe

living organlsmaP |caboefIU|d Vﬁp which 1s halftﬁ_,}h

Vor ki ng EX8ffpPrerepieh 0DE6T70AS Sxith Pre?ﬁ?lé’e‘”t & YisEEF PRBOGRERTTYY o hy‘dr ogen
ol ecukes ofek©® the living 30 organi smapplicable fluid is proportional to
the hydrogen gaf ,artl al pressure within the anbient gas, if the anbient
gas is 100% hyd 88 n (partial pressure 760 nmMHG in an ultimte state of
equi librium at 26&ndegy.esse trodenchihimgonehiined Prasperastion bangtpduced for
concentration of t [g‘gﬂg,s +hQ Belbkdd brium
~at 1.6 pp%h (%Uélfoﬁ?g maél %:%n%{rﬁsg%%{ﬁc gatl on £ uﬁcll ng { |e1nt 1as IS
3.125% hydmmgehlpo(lpamsmsahtcm b‘smr@aﬂz&flfsaﬂm’fﬁ;‘l@? prosiwed @Hﬂwﬁ@éﬁﬁﬁ eorelfindf t he
35 liypng éfas ORI SV RRPI I GRRAdR o b AEOTISR p@gmdnm 18 phAtcalChnd BheRiRiA

(saturate drogen concentration) si nce a Ionlg/lotl me I s needed

Until the b @ﬁy&mm&@we@a@a@qe@ﬁ@foéa@%@# Bl ransfsing-

organi sm g aﬂéebﬁ@bifq)révkﬁin% 138@gdneAGH @caging tiRt @n@inereidi didblyr muﬂnaming al Bigh

pr ef erable t hat th(fr %@Wgen as. has abgontcent rtlatlon part the wvin
pressur e) JsPNeds LYFREER  SBIMERFRPYt on ( BEIYIPR By SLUHPS) “PRIE (B nbii%s a
pr edet er mofgaﬁisnﬁ)hbm;ee{me ﬂj:rdr@en-@dmtzﬁﬂmd fli¢ tstwtich bjdrc@mlmqléwleu eyenoe degen t o
gui de .t he .| i.sma i ned DH

conce %r atu?!) toa?a%lratec{n Pemrétl% hgfgxfo%elﬂﬁﬁ) tﬁ? é}d%‘s@de Iﬁlggtén%lg}s ‘s 3 1250
hydr ogen (part| fﬂomressure 23 75 rmHG) or greater in order for the living
5 or gani sm appl i\Gahle Gbdind clahpliaNe sacHidi 6aaEent ration of 0.05 ppm
Moreover, in order to obtarn a |IVI ng organi smapplicable fluid with a

hi gher DH concet®7®tion, it is preferable that the ambient gas is 0.625%
hydr ogen ([W@Mdg@xa@}glggpure 4.75 ninHG or greater, further prefer any

3. 125%(part| al pressu e 23..7 ev further referabl
(parti®dl pr essupémﬁ"?m? ble 9@1‘%%?8?%?&?@1@?@&6&? @P%#ypoﬁ'g%o?baﬁ?l al
pressure L8GtHsMBIS)ka nysﬂ,ﬁal ﬁﬂﬁﬁﬂ pfddncteh by Optlef Rhnatabepti&) Po.( pEy) i eaﬁOOhapné@smr e

380 mMmHG) , et even fur r. prefer %ukpant .

and yet e\?%l}ﬁ/ P hee Séll‘?’edpaf‘e &% I?ariﬁ%?}gp}/maﬁétt?a prlesgﬂs(ﬂl? 218[5 r%rr%é% [0087]

Fur t her norethe Mrbogetl Iaterabgld:rn@g@n Fhomfgien edwtion brpwith rormal shlis sdlutiog it Rlacseér |

di ssol ved 988 b f;stHa S e is%Enéa%o@wboﬁaﬁé}%gen%tfoﬁga@mpﬁp@nhl vi ng
|

or gani smap confai ner 15 wh t he hydrogen gas is d| sol ved
into t2he Ilp&OhgirQﬁegafml%mS@éﬁFP‘Eam eflewy {ﬂed’fll%o ‘H]i*’s‘b‘Pac%%FrB;]}m'frI]i‘é* JpEideMf gas
in the cl Q&ﬁ%ncgmﬁh%gqs a8fbved YRt e BERE@Ni0GES céniien tand) @pdhed)tanatDI100%
hydr ogen. Accordin in order to kee tEe hydrogen wi t hin the anbi ent
gas at a HP’@?H“‘@B%‘%%%“&F?%FFIW?OIW“@“BP?FS@F ble to use a hydrogen storage
cont ai ner havi ng)oao]structure al  owi ng em ssion of a part of the anbient

gas fromthe hy orage cont.ai.her d[ expl osion risk, and
cont i nuous suppg)rﬁ) aﬁ8f1 9@ %malrs%lﬁlgrsldl\éj%mls %d@%i Wi | e met hods
of supplying hy({mﬁg]en gas into the hydrogen storage container are

generally nto nmet hod usi ng a hydrogen gas tank, nethod using
hydr ogen égékggﬁ%?éﬁgé through el ectrolysis, nethod _using hydrogen gas

gener at ed t hr oug§lemmershiyarailble agrmal enline Eahion (Herpagse Bprmagapasiormal galin

enbodi Menty, L #GABELRGHRE sdiBt haduiaibh OkdrRgeRegias coenRNaE £sbotd dagin

electrolysis is exenplified here.
Y solution bag is uge% as the living organism-applicable fluid. A 1.5 L ¢leaning filter housing is used

reover, from a

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



[ 0089] As shown in FIG 6, living organi smapplicable

hydr ogen- cont ai ned fluid can be produced by passi ng hydrogen water
generated by an anode nmenbrane contact-type, single-cell electrolysis 30
devi ce 6d described in Donestic Re-publication of PCT International
Application W99/10286 t hrough a gas-liquid separating device 6j, which
has a hydrogen-perneable film6h, and supplying the separated hydrogen gas
to a hydr SLRk NLAILNET 6tV héxT @KYopehot] BGI DH

or gani sm gfg‘%ibfcgé’g’lﬁ‘g‘g? ?gtcugd;e 3@6?@9&?@%& eg%%é%gncgil&tg?&as sﬁlgwn in FIG 7,
by suppl yeergetiginmedba nomelsalingsplationizgedsyrehn anode nenbrane contact-type,
singl e-cel | el egpgnl ysis device 7d to a hydrogen 35 storage container 7n
or another container, and collectin hé/fr.o en gas in an appropriate

cont ai ner ( pr ef BFgRRgntRtenpfihs neapal Flipgso ' per neabi | i ty)
accordisng to a wegxgr replacenent nethod, hydrogen nol ecul es can be

i ncl uded i n arbitrary living organismapplicable fluid placed in the
23 cont ai ﬁ@?&mﬁ}ﬁﬁ@?ﬁby conbi ni ng the anode membrane contact -t ype,

si ngl e-cel | el eCbomméryigliysavd dablecmran dalitssohvianel Japaapre sthemmaparosie neradl salineyi ng
organi sm I C R 'Sn@g]galpﬂgrg 1184 fdql e&sdidny

pr oduced \?\A&@L?SU negg?(ﬁfsg%%gglg%%ﬁbi d _separ_a?ci%ﬁ&alggov’i%%?%ra\sgb %’hgladnsi on

adj ust mensoletvpibegis u@?@@‘%@]i"%@rgﬂwhw Kpidg fégéﬁ"[ﬂk‘é%m%@épr(l}%‘?@g ispeg!

bel ow;o [ 0Q94L n{dkkidigoisammnle Ple iNAEBdolBBA bddBritGbotiial ilin€ WIRbE iseplaged
filling up a 500 nL polyethylene tere hthalu%e 10 .contain IS used £ t he

X r
i vi ng- or e BYfFospbTrRsssPRARer  be iainsiied darEhp sHNAER PR eapre st £ g
2) connectig®: hirdcBe g afRssell Sedush hiuziRel ta@bes0 riemen.atAfvg 18k be elpscilrthe

VWor ki ng Ex le 4 .is used as t hydr n storage aj ne i bed
above, t hé“%&r VYERE R & rei“}?v?“ﬂ gmrgor%? %?‘%%eni Sgomﬁg acﬁ)ﬁt%g&re%[a é}jtenﬁ oHE B

appr oxi matelcyntsadolnt &k edmabatiesolubtd iomedsired ppm at 20C degrees under 1
barom?gri c presw&g). The normal saline solution is imrersed in the
hydrogen water, "t upper lid of the 15container is closed, and it is left
as is. After 5 Bbliroscehirtion efftegrwemhl salinesoduipn k8588120 on is renpved fromthe
cont ai ner and Opj@g\ﬁd, and DH concentration thereof is neasured. [0092] DH
concentration of the normal saline solution is 0.152 ng/L. [0093] 20

[ Wor ki ng Escapiadoniqf pdditional worlipg ¥aIPPlesd| i ne sol ution conpletely filling up a
500 nL pol yet hy ipfeech @foRphitialtat IRirg@atagishapplicitd hiis insd 500l glastibtaiogrr t han

t hat rki.n anple 9 is used as the living organis j | ui d.
A" 201 2ol SR b BHEERL Seseh S it is el & 159 CYiREe ] P BBE uhder Bl

el ect r ol yz&@ghemaieind gesareat diaghedd vie dmas Honexddpki the DExangheatign pEthg Hdee as

t he hydrogen .stor - inemn. . ' t: 1gyvat er
nthe. cotamguaian i S P ooleREE hEUAHE K, 1 e RGE0s 2
concent r atpo{Working Expmplat) ZBCS dews bavs elapgdrand appsgxispaiely 148 ppre aldys e fouryhe

normal salyine.gelu '&ﬂrég SxAdPIBHS _e%aﬁmﬁlla,ewimdﬂh@ggd}ogwg%coﬂcaﬁraﬁmmrméi d of
the container I's closed, and it is left as is. Ager % hours have el apsed,

the sabi ndydegensions Fanshis e halbph 100%).coalionbs saedl > JigEm dave ard
concent r atirp BordeSAERAT ofi tBe neas lafo@@sm-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 Lving

30  organism-applicable fluid 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 DI 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 (piartial pressure 23.75 mmHG), 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



30[ 0094] DH concentration of the normal saline solution is 0.115 ng/L.
[0095] [Working Exanple 11] Normal saline solution conpletely filling up a
500 nL al umi num | am nated container is 35 used as the living

organi smapplicable fluid. A 10L pol ypropyl ene container (see FIG 2)
connected to the same electrolyzed water generating device as in Wrking
Exanple 4 is used as the hydrogen storage container. As described above,

the hydrogen, %aﬁ had JlcohdM u&gﬂk@hﬁﬁ§re§s§gﬁkaak maif%rcelﬁfau@ Mp@@wwmatﬂat ely

sat ur at ed tration ees _under. aro
pressure) maﬂfﬁéls A BTeARIGrming PHeCOBCGFtEFFPIbW jthe s P‘i}’é&’“f“i‘i “E‘Pf ST/ U‘E’g}@ V08t er |
Lgﬁr gpﬁ::/ gllg!ér%npgpph&gle ﬁl@ﬂﬁ@-fﬁlﬁ%&‘ed&tﬁmﬁl{e@%ﬁ;m&ﬂﬁﬂbﬁ g\&]{deﬁf it is@sefdrable thdttiter 5
e saline solution,i e r th d

opened, aﬁrablml-lgﬁso‘ﬁéé?ﬁ/f qurﬂg?nt@?é?aLBrfssP‘? Z?réggﬁ&geé ﬂ%%g]%']or%ﬁgc%e?e r a? |non
KII) t hles nobr%&hsnﬁéﬁlph@ﬁle FRldub how aiTH1 ConB@Gativg of 0.0 HIHO 7 Mdratwerkin pyleBemhioing 12]

rmal sal.i.ne solution co Jet.l.' ' ] -am
cont ai ner IhYlgg orgRIsTsRR1 @ ?ﬁld “fm% b ()ﬂr%go(r%feg%ﬁglﬁg?gggﬁﬂe%&g %ﬂn@rﬁg&at °
pol ypr opyismsmmyﬂagﬂe@a@aieyeﬁm@ﬁ nyoBleert meptar.ourthe priEbled E50 orizled
wat er gener, ay l.ng. 79 R mg ﬁgéﬁ{ ﬁ% o Eésm‘@mpﬁnm Ereb&%ﬁdl’l%%rﬁm) bmxz@gen

st or age CBI’] I ner. eSCI’I drogen wat ey tal ner

i s stabl yfiképt preferabln 2appirasipineresyry 1%@3?%%@[6%%’%@%{11? aPP5 lé'l Oé’ g’ﬂWPat 20C

degregg U Bl@%ﬁre]?,s@ T8 Yok EveR "fﬁ'ﬁﬁﬂﬁ@&rﬁb@_ b€ it R bre St ISME mEGIALL dnd Retiesen
i mersed in the hydrogen water l'1d of the container is closed,

15and it fusthpreppeferaply | %(E@rflﬂﬂ’r%reﬂéﬁ ve el apsed, the saline sol ution

S rem\éed[gggg[mknq contai ner and opened, and DH concentration thereof is

nmeasur e concent ration of the nornal. i i ' 01

my/ L. [0099] ZET%WF% E}(glﬁ,pqy roggl] storagé A is %%ﬁosé]ﬁcoﬁﬁlngtt 1R 1Ved ggs' 6
other than hydrogen that has been pushed out from the living organism-applicable fluid container

15  while the hydrogen gas is dissolved into the living organism-applicable fluid is displaced by the
ambient gas in the closed container, and thus the ambient gas cannot be kept at 100% hydrogen.
Accordingly, in order to keep the hydrogen within the ambient gas at a high concentration, it is
preferable to use a hydrogen storage container having a structure allowing emission of a part of the
ambient gas frorﬁ the hydrogen storage container with little explosion risk, and continuous supplying

20  of new hydrogen gas.

[0088]

While methods of supplying hydrogen gas into 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 su:mlar

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

{00891

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

30 device 6d described in Domestic Re-publication of PCT International Application W095/10286
through a gas-liquid separating device 6j, which bas 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 6i. 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 fiuid piaced in the



Cani ne venous bl ood drawn into a 200 nL pol yvinyl chloride contai ner
"Teruno bl ood bag CPD (manufactured kpg Teruno Corporation) containing 20
m of blood preservative solution C (conmponents (WM O0): sodiumcitrate
hydrate 2.63, citric acid hydrate 0:327, glucose 2.32, and sodi um

di hydr ogen phosphate 0.251) is used as the living organi smapplicable
fluid. A 10L 25 polypropylene container (see FIG 2) connected to the sane
el ectrol yzed. wat B ! L Mekkinne, SosRmel Sledrolysis dsad as

t he hydr oé%%m\é?o?;a%lggc%gﬁ%?lﬁggrEl@,\é\ﬁsoggglg%?lza%ed_ abg@g ﬁighe hydr, ygn w%ter in
the cont ahufethe wates replsksmeri pethed. e Asnisniappiicans, hudiegp-sqnigped gﬂ@e‘fﬁ’r Ation
(1.6 pPPM Aliait@FcABIpRERH MR AeclBb QIERIiduid RPESSIHIdYice diheteiicnodjulagnti s

i mrersed in the hydrogen water, the upper Iid of the container is closed,
and it isdéFt as is. After 5 hours have el apsed, the blood bag 30 is
renovegl from t hgosgnt ai ner and opened, and DH concentration thereof is
measur ed usi ng g?_igni sense- nanuflaca}eg‘fegcd. g{jbsefog\% ved hydrogen neasuring device
(whi ch i ncl udes™ tUN I PO GEAP Re€di @ 'Sensor), PA2000 (2- Channel

Pi coanmeter). [@2®Q] DH concentration of the blood is 0.85 ng/ L. 35[0101]
[ Wor ki ng a ni ne venous bl ood drawn into a 200 nL pol yvi nyl

chl ori de o%rgglkﬁggmﬁel%um bl ood 25 bag CPD containing 28 ml of the

af or ement i oned Bpmwwl sPine sefuien icoppietey (ilfieh v 5 §0%§%dp%{§eghf © | IPrgR g At

or gani;§m apipkicF Akl agh{éilidmg%%ién—hppﬁéagﬁmum fai 1oL @olyfrenisina goniatetieFIas t he
hydr ogen storage container. The bl ood baﬁj@i .QI aced, i.n the qxgriso&g as

st orage cehtoanssist fo e papselgeolyzed FREHEETH| Li%ﬁ D NCE’SFABREAING T or gas
supply, angd n}068nRyEeeRmIBAS Al Segalsd abovethobgiveat waterfih w comttiser ¢f st2bDO L/
mn. 5 under a pressure of 0.01 MPa. After 5 S

bl ood bag*f® % é%ﬁ?}’éﬁ“‘:fl?tgﬁs?wgtegfa?c%gﬁonstloérr %Qggaéﬁ glg%ée@r; “géleggo%gor{[éggj,%eand
DH concenbpfeaiiepn Toé nbial bilioo solit®n e awured i dhenydmetinivaiern e e did (e ed

di ssol.yed hydroge ' [ j ' oliel 9 eanvieedl e
Sensoﬂ%l, 6%0%5@%?}&&{6}5'1%? %g}émg%eger ?Lﬁiédfg%i]ab%%%lhjl%gﬂr?centrati on of the
bl ood i s @oB7hernghithinerfagd @@hed, and DH congenirgtien thewgefi i BF2SWEY-ni nat i on reaction for
a hydrogen-cont gjppad bl ood preparation is easily nmeasured bel ow using

di phenyl pi cryl hydrazyl (DPPH) or free radical reagent. [0104] 15[ Wrking
Exanpl e 15] %Hconqﬂlﬁﬂsl %&WF%"&EH“@%S"?%W@“}SH&%& “in the aforenentioned
bl ood preservat jg¢g3jsol ution Cin a polyvinyl chloride container fromthe
outside of_the container using the device described in Wrking Exanpl e 4,
there89 oﬁW&ﬁkH‘ﬁWﬁ?@gen-cont ai ned bl ood preservative solution C of DH
concentration 1Nompprealitdesdutioh cogple®lypfiking npna GO0 i polygthyleny tsfepigbatme wt %6
pl ati num col |.oi d, sol ut,i 2Q sgd) . Shs iR BAnec of
hydr ogen- EONTAT n%% o] %@gt?ypfdé%ae}r %#oﬁlgtnggir&gg?%ﬁ%@ 9\/:\2% ?Iﬁé&i I;s t(g t ai n%d by
di | uting ommhisre-appinailes MGlool 101000 yRPRYReae WpRtHng Hies FIG P ogmcied it HE $#8° bl ood
preservati ' i WU MO HoRineADRMPK | AMBtBEY as0thd Bydog@h sBra@25 Wt %
DDPH et haﬁ%&@%}%ﬁa{gﬂg‘%ﬁ]ﬁ%&ugg%\%et hanol 40g) are added aad ggol or _change
t her e@F i SOmsiBAK négj_defcggqgh\:)]above, the hydrogen water the confainer 1§ stably kept at an

approximately saturated concentration (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,
and itis leftasis. 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]
[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 kepi at an



25The hydr ogen-cont ai ned bl ood preparati on nodel solution has changed
seven purple-colored DPPH drops to an agber color. Nanely, DPPH
corresponding to 875 ug has been elimnated. [0106] Wth the

hydr ogen- cont ai ned bl ood preparation nodel solution diluted 1000 ti nes,
red 30 color deriving fromthe bl ood and anber col or deriving fromthe
DPPH m x together, and color change 8 and nore drops could not be
confirmed; however, .color change 8 Qg e drops,can _he confi by
Further o PHPL R Eb S@e i ORARR T pim PPt % 4320 SRl ifs Y

pl at i num gwinhadajing enlutiog isoinn@rs@d @Sheb s qebm waten the gphet bl df o kentaignisicipseds ed)

i s added ag4giGaH Aliy STk s GoveaplidhOARRL GRRGAL REMvAIRAAnPLRRAERRE ON
nodel solution, which is thalnedzﬁy di luting cani ne venous bl ood 1000
times wit Prenst.snhPHcorrerrEghb P d&dndspBed preservative solution C 26
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normal saline solution is immersed in the hydrogen water, the upper lid of the container is closed,

15  anditis left 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 solation 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 filuid. 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-Chamnel Picoammeter).
[0100]
DH concentration of the blood is 0.85 mg/ L.
35 [0101]
[Working Example 14]

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



15 di ssol ved hydrogen water is filled into a space between the pol yvinyl
chloride container and the al um num pough, and an openi ng of the al um num
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Hydrogen molecules are included in the aforementioned blood preservative solution C in a .
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 ug of platinum colioid (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 diluted 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 8 or more drops can be
confirmed by further diluting the solution.

[0107]

[Comparative Example 1]

35 5 pg of platinum colloid (0.1 g of 0.0005 wt% platinum colloid 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



the container with hydrogen nol ecul e perneability is a container that
all ows a di ssol ved hydrogen concentrathgn of ‘a normal saline solution to
be 1 ppb or greater when the container filled with the normal saline
solution is inmrersed for 5 hours in a volume of hydrogen water, which
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under 1 baronetric pressure) 15and is 20 tines the content volune of the
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[Working Example 16]

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

15  dissolved hydrogen water is filled into a space between the polyvinyl chloride 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-manufaciured dissolved hydrogen measuring device (which includes H2-N
(Hydrogen Needle Sensor), PA2000 (2-Channel Picoammeter) is used for measurement.

f0112]

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 dissolved hydrogen concentration of the blood preparation in the

30 polyvinyl chloride container is then measured.

[0114]

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.



8. The producing nethod for the living organi smapplicable

hydr ogen-contai ned fluid of daim1l1, wherein 5the |iving

organi smapplicable fluid is produced froma raw nmaterial of biol ogical
origin. 9. The producing nethod for the living organi smapplicable
hydr ogen-contained fluid of Claim8, wherein the living
organi smapplicable fluid produced froma raw nmaterial of biol ogical
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4, The producing method for a living organism-applicable hydrogen-contained fluid of Claim
1, wherein

the container is a plastic container.

25
5. The producing method for the living organism-applicable hydrogen-contained fluid of
Claim 1, wherein
the exposing is to expose the container to a hydrogen-contained liquid or a
hydrogen-contained gas.
30
6. The producing method for the living organism-applicable hydrogen-contained fluid of
Claim 5, wherein
the hydrogen-contained liquid is electrolyzed water.
35 The producing method for the living organism-applicable hydrogen-contained fluid of

Claim 1, wherein

the exposing is implemented until the dissolved hydrogen concentration of the living



5el ectrol yzed water. 15. The produci ng apparatus for the living

organi sm appl i cabl e hydrogen-cont ai nedzdl uid of Caim 10, thither

conpri si ng: a control neans for accommobdating the container in

t he hydrogen storage container until 10the dissol ved hydrogen
concentration of the |living organi smapplicable hydrogen-contained fluid
becones 0.05 ng/L or greater. 16. The produci ng apparatus for the |iving
organi sm ke ARG IHIBGR: AN HRGHcdub 05 ALLG @10, whereln 15said
produci ng apparatus constitutes a part of an intravenous drip device. 17.
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organi smapplicable fluid produced froma raw nmaterial of biol ogical
originis a blood preparation. 30 ABSTRACT A produci ng net hod for
a |iving ergani $he apficingatdtiedhipd the geing cuganisinrapplickble hydrogshricertiaited dluigh ek

hydr ogen . e u‘l,h%?e.tli n living organi smapplicable fluid enclosed in a

cont ai nerré?afn Weth 5 hydr ogen nol ecul e perneability, is provided. This
met hod i ncl udesthalihiyglp@géqm-@pﬁwlerﬂgidsatr@p;cedffrowe‘giméﬂﬂwé Piglgerel fBEB M es to
the cqpt ahbRGH prgkaioh.N Whi ch the living organismapplicable fluid is
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organism-applicable fluid 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 supplys hydrogen molecules to the hydrogen
storage containet.
20
11. The producing apparatus for the living organism-applicable hydrogen-contained fluid of
Claim 10, wherein
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
25  normal saline solution is 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.

12. The producing apparatus for the living organism-applicable hydrogen-contained fluid of
30  Claim 10, wherein
the hydrogen molecule supplying means supplies either a hydrogen-contained liguid or a
hydrogen-contained gas to the hydrogen storage container.

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

35 Claim 12, wherein

the hydrogen molecule supplying means includes a device for generating electrolyzed

water.
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14, The producing apparatus for the living organism-applicable hydrogen-contained fluid of
Claim 13, wherein
the hydrogen storage container is an electrolytic cell of a device for generating the

electrolyzed water.

15. The producing apparatus for the living organism-applicable hydrogen-contained fluid of
Claim 10, further comprising:

a control means for accommodating the container in the hydrogen storage container until
the dissolved hydrogen concentration of the living organism-applicable hydrogen-contained fluid

becomes 0.05 mg/L or greater.

16. The producing apparatus for the living organism-applicable hydrogen-contained fluid of
Claim 10, wherein

said producing apparatus constitutes a part of an intravenous drip device.

17. The producing apparatus for the living organism-applicable hydrogen-contained fluid of
Claim 10, wherein

the living organism-applicable fluid is produced from a raw material of biological origin.

18. The producing apparatus for the living organism-applicable hydrogen-contained fluid of
Claim 17, wherein
the living organism-applicable fluid produced from a raw material of biological origin is a

blood preparation.



