DESCRI PTION Artificial Physiological Salt Solution and Manufacturing Method
for Same 5 Technical Field The present invention relates to an artificial
physi ol ogi cal salt solution and a manufacturing nethod for the sane.
Background Art In recent years, the nunber of people who are suffering from
synptons such as 10 dry eyes, including those who use contact |enses,
strange or unconfortable feelings due to a foreign body, tired eyes,
itchiness of the eye, an increase in blinking, bloodshot eyes and the |ike
has been increasing steadily. Having dry eyes is a condition where the
amount of tears, which cover the surface of the eyes and function to expel

pat hogens fromthe environnent anda bt ition to the diaphragns,
decreases due to a 15 multitude of ngggﬁgﬂtglﬁd t hereby, the function of the

tears, which cover the surface of the eyes, is hindered. As a result of
this, synptons such as those described above appear: dry eyes, strange or
unconf ort abl e f esitifiepéPhiselogca Shih Seluygnaod Mamifacadingdsthodiforfamess of t he
eye, an increase in blinking, bloodshot eyes and the like. As for the cause
of dry eyes, a reduction in the secretion function of |achrymal glands due

to agifg, 2 Al upehhvitis, vitamn A deficiency, § ogren's syndrone,
St evenﬂ:‘Johng%cg]%gé/aﬂ‘?%?re, rheumati sm di abetes, as a side effect of nedicine

and the |ike canThep@kénethventich feledsabaneartifidil pagasibgichlxalt syhtodayd eyes are
caused. In addition, in recent years, excessive evaporation type dry eyes
are caused Bynufr@uEng@edpdforntheemeral evaporation as a result of wearing
cont act Ienéfecé{%a 'Ei?gls tion in the nunber of tinmes blinked while doing work
25 on VDT ( P ay Termnals) and the like. As for a conventional

remedy for dry emagceni®bdi9dfie hhb& ofipeEpld WicCRe MHLMG ffom kithfohkl s@ch as
concerning the humdification of a room and regular blinking, nmethods for

appl yithg ardryfeyes, includingthyseavh@yse cmtrss lensesqsteange pr unesrhiodebledeclingpguessi ng
%2? hgg‘;up E)rt-oc,al fgfgql%g(?(? r’ ?i}édoer;/egfitc %gshsr(}/fjmé e)]:el, lafrll %cxbgése\:/\ﬁabrhjnﬂl%g?&oggsﬁlo% Q}Ifees"l d and
and the like has been increasing steadily. Having dry eyes is a condition where the
amount of tears, which cover the surface of the eyes and function to expel pathogens
from the environment and bring nutrition to the diaphragma, decreases due to a

15 multitude of reasons, and thereby, the function of the tears, which cover the surface of
the eyes, is hindered. As a result of this, symptoms such as those described above
appear: dry eyes, strange or uncomfortable feelings due to a foreign body, tired eyes,
itchiness of the eye, an increase in blinking, bloodshot eyes and the like. As for the
cause of dry eyes, a reduction in the secretion function of lachrymal glands due to aging,

20 conjunctivitis, vitamin A deficiency, Sjogren’s syndrome, Steven-Johnson syndrome,
rheumatism, diabetes, as a side effect of medicine and the like can be cited, and therefore,
hyposecretion type dry eyes are caused. In addition, in recent years, excessive
evaporation type dry eyes are caused by the excessive lachrymal evaporation as a result
of wearing contact lenses, a reduction in the number of times blinked while doing work

25 on VDT (Visual Display Terminals) and the like.

As for a conventional remedy for dry eyes, methods for giving advice on one’s

lifestyle concerning the humidification of a room and regular blinking, methods for

applying artificial lachrymal eye drops frequently, methods for suppressing the amount
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| achrymal puncta have been used wth a basic concept of maintaining bal ance
between the anount of secretion and the anmount of evaporation of |achrynal
fluid. In recent years, it has already been clarified that an oxidation
reaction or an inflammatory reaction 5 is recognized in the lachrymal fluid
| ayer of patients suffering fromdry eyes (see, for exanple, Albert J,
Augustin et al., "Oxidative Reactions in the Tear Fluid of Patients
Suffering fromDry Eyes,"” Gaefe's Archive for Cinical and Experi nental
Opht hal nol ogy, Springer, vol, 233, no. 11, 1995, pages 694-698 (Non- patent
Docunent 1)). Therefore, attention has been paid to the change in

inflammati o j : Al L . -and it has
been attenp?feéyat)gr}agﬁgggﬁatg f‘ﬁ%“‘&@bﬁn&agﬁ%%&? ﬁ%%&%%/%cg%g{og%ﬁsﬁ? %Sé@;ye dr ops
W t h st er oi dehriysebpuricey havs beg wsed Avith a Bdsic dnoestWf nedintaihing balknee Betqean | son of
Efficacies of Topical Corticosteriods and Nonsteroidal Anti-inflanmtory
Drops on Dripepinouphef sspetion andihegmaant ghevappietion o€ lachiymahileld) S rrpgnt:

Aner i J L 10f | i-8L,. Sci , Vol . 4,
Grtober 20080 s B A PRl it AT HE R RS o oR SRy pelfhon
difficalt iig récdgﬁii@dEht%@?icﬁbb{nalﬂﬁﬁlﬁ@yé?%‘?pﬁ@é?ﬂ@éuﬂ&ﬁhgfr’@ﬁi diyQyks (sReistot Y, @

remedy nmethod with a basic concept of maintaining the bal ance between the

amount of sexampld, dberhdl Aupmstametals, “Okidatiec Reaponsini tber Todr Flaidof\Batients | uid i s
sufficientl carrjed _out, eyen i.n the case wher ice is given on one's

it estylo SR LRY Byes” SEretha dotive B el e meRptila I n addi ti on,
as for the h k r Qi s, thou t 2 > are expected
to be assurggf,%t g@%#ﬁrﬁ,ﬁvc{?h@ép ?é@t’gbgss’ %%Fgééuft%%m&fp%gﬁtent usage and
critical siDecehdmdlp Sihetefare, stedidionhasibednpaid jonthe vhatige us ifleminatiortwdiighed can

al so iéll’ ely be expected. Accordingly, the devel opnent of a novel
conpols¥ t i oncausgs hwhigh ispglepliafspm dry eygseand is hes brgnsitempied topllpviaterte eye drops

W thout 1 e SRRGFS 38T SH 6Chirkig AR GBE nIRYRR S oo MR R ARle SRANCT
convent i onaAveddakndt A, ‘TheW@dnitsis¥h bERITRESedSELLPichl Copddsidfiddoasdl cavity
O e P R aeteroidal Anti-nfiammatory Drops'on Bry Eye Patients: A Clinteal and o o e oo
Immunocytochemical Study,” American Journal of Ophthalmology, Elsevier Science,
15 vol. 136, no. 4, October 2003, pages 593-602 (Non-patent Document 2)).
Howeuver, it is difficult in a modern society, where one cannot help but work
busily, a remedy method with a basic concept of maintaining the balance between the
amount of secretion and the amount of the evaporation of lachrymal fluid is sufficiently
carried out, even in the case where advice is given on one’s lifestyle, and thus, effects
20 cannot essentially be expected. In addition, as for the eye drops with steroids, though
the effects thereof are expected to be assured, a reduction in the effects as a result of
frequent usage and critical side eﬁ‘e.cts such as rebound at the time when usage is
stopped can also surely be expected. Accordingly, the development of a novel
composition, which is applicable in the cleaning of eyes or in the eye drops and can
25 suppress an oxidation reaction and an inflammatory reaction without the occurrence of
side effects, has been desired.

In addition, conventional cleaning solutions which are used to clean the nasal

cavity for the purpose of alleviating allergy symptoms such as hay fever have been
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known. As for the cleaning solution for the nasal cavity, a conventional
physi ol ogical salt solution or the like is used and has no ability of
suppressing an oxidation reaction or an inflamatory reaction. Therefore,
in the sane manner as in the above described case of a cleaning solution
for the eyes, the development of a cleaning solution for the 5 nasal cavity
whi ch can sufficiently suppress an oxidation reaction and an inflammtory
reaction is desired at present. In recent years, artificial infusions such
as total amno acid infusions, a sugar/electrolyte/amno acid liquid for
high calorie infusions, electrolyte infusions, a sugar/electrolyte |iquid

for high c £ | i {13t i LAakNS j 0 for
an art 11 o ST sy s Fea o O R LR oS By SbE AL, .
Such arti fsaftisalutionfon shelike inusedusddat ao abiliyy gfisuppressing arr exidatemyreadtioaroran
operation, replenishing fromdehydration, the maintenance of |life and the
li ke, and i# Bflemmatoreactens, Theeefptsdin the samemanpeqiasyn HigraRgeaidessrbed ¢ i s

a1 onceos PF s ATBE Sl ST RE TR by BNl af 8RR ne 80 KiE Yo
causeds by agdshMRAVIRX WARR chh stiffiGieBRNMRupPRRDah oRidh8&Sreattidh Aldtdnfinfidramafepi Ot i C

fluid which are used for maintaining the life of a fetus at the site of
gi vi ng bi r tieactzmds desirsl@t piesentsol uti on such as protective solution for

nyocardia, which is used at the tifme of heart operatiqns, .in addition to
AULTIclal |t usIResT AE Srasitigry P ABL BT e (e aSs g BSPTSRe ar (11 cf al
i nfusi ons, @pbl/diga e%m}x&édi&u&&iag&ﬁ c8lbAd BRGNS, aeét%lh%%%isn% abl e to
20 suppress Oxidation reactions and inflanmatory reactions wthin’'a human
body, no asugaf/electadlytieriuidi fonkigh aalorit infusibnsaimtiaperitonédl diatlysate andaliatysate e
solutjons, in which the protective substance agai nst damage through

OXi dai on h‘lé?é apag 10;351E@P@bﬁratf@ayemysusg&for peaEplelan amssidl sifen &Pt i on, no

cell/tissue,cHl. i [ [ 5..C i4Lon that
s ol oset P raeHaRsRA ey 38 WA pliboB SHREREr ot 3K rlrabian RBRARLAECY, Ot
the cells ofomRighidrasete thidmtiniedade dflifeshd thetik€ @Rt an AchaoRdBibAS, tthy Body
substance that can sufficiently prevent danage through oxidation has not

yet exi st edsipemnallydamaged. andrbis possle tkat Ahridamageiea wgsiili lof ioxidetion gaused usi ng a
cel [/tiss ueoycelljcltitvg rO)e(ygse(r)ll. UtIr|1 gcpditiign, ?trits ip]Z)iss‘lzt;léfjl {h|a¥a iprnob{ilem of damage through
15 oxidation caused by active oxygen in the same manner arises with artificial amniotic fluid
which are used for maintaining the life of a fetus at the site of giving birth, and
protective solution such as protective solution for myocardia, which is used at the time
of heart operations, in addition to artificial infusions. Accordingly, though it is desired
for the artificial infusions, artificial amniotic fluid and protective solutions to be able to
20 suppress oxidation reactions and inflammatory reactions within a human body, no
artificial infusions, artificial amniotic fluid or protective solutions, in which the
protective substance against damage through oxidation has been incorporated, has yet
been developed.
In addition, no cell/tissue culture solution which is prepared to have a
25 composition that is close to the body fluids of a human body so as not to negatively
affect the cells or the tissue that is cultured, and contains a protective substance that can
sufficiently prevent damage through oxidation has not yet existed up to current times.

Cells and tissue which is cultured using a cell/tissue culture solution is artificially in a
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- 3 state of being easily handled, unlike the cells/tissue within a human
body, and therefore, are susceptible to stress through oxidation nore
easily in conparison with the cells/tissue within a human body, and thus,

it can be said that the devel opnent of a novel «cell/tissue culture solution
whi ch can prevent such damage through oxidation is 5 particularly useful.
Non- pat ent Docunent 1: Al bert J, Augustin et al., "Oxidative Reactions in
the Tear Fluid of Patients Suffering fromDry Eyes," G aefe's Archive for
Clinical and Experinental Ophthal nol ogy, Springer, vol, 233, no. 11, 1995,
pages 694-698 Non-patent Docunent 2: Avni M Avunduk et al., "The Conpari son
of 10 Effi cagi TOR rti ' dad

At -1 nf | et or e igE AR Bing ! LS ELIRERR R AT EANERY and therclore

| mmunocyt oc hsnsusedptiblieud ¥iréssAhmuEE ariddtiod mate edsily Badvnkpakiser ol thel sevi er

Sci ence, vol. 136, no. 4, October 2003, pages 593-602 Disclosure of the

| nvent i on Preelisftissee wishipa homapdedpyandiibus, ivean be spid that thedgyelopaient phyene on | s
provi ded in er to solve.the . above describ r ob).ens and. an_obj ect
Phereor i s cVERbs RuRE sHBube SRR orGRAL DS daRogr i g gl Pone i ch
has aeti vepaxixgRfly akdfali nating activity and anti-inflammation effects and
can be used in a multitude of applications such as organ cleaning sol utions
(cl eani ng sol ut i dNea-patent Dpsumeyels, Albere dnAwngpstioletieli, (kxidative Rieectias an theavi ty

and the lik rtjfdcial infusions, artifigial 20 amiotic. fl uid,

ot cct i ve Sk Palifs SEAS Sendie ey Glecit o Donse Rl Sd 1o
provide a meRYERaiiLl f OfridoRE vORM3 Means V4 die Probl ens
An artificial thysi oI@olglltg%FlB%%h %srgfggt’iv%ﬁrﬁggb}g\)@giqhééﬁ p?%ées dpgrqg%gent i nvention
i s characteri zeiNanrpatémiDdcheeatc2 | Aveni M.dhagenk eeactTha CoadpadsdrsoD. 01 to 1,
the pHis 4 0. to 7. referably, O0to 7.9) and the osnptic pressure

25 6
i s 2600n0snEifigagiess Eowg%lgﬁpq_rtlmtw@ﬁami NonstgrpidabdtirinflymmeteryBsapy on DRer e

E[ Lei s pref eiz"g‘;@ h’gtién%: A &ﬁni@gltgnﬁil&hﬂnopﬁxa{e%&g %ﬁ?dy,’sﬂj-nteﬁ&%l j'&.lh%ﬁ] oficcor ding to

Ophthalmology, Elsevier Science, vol. 136, no. 4, October 2003, pages 593-602
Disclosure of the Invention
Problems to be Solved by the Invention
15 The present invention is provided in order to solve the above described problems,
and an object thereof is to provide a novel artificial physiological salt solution, which has
active oxygen eliminating activity and anti-inflammation effects and can be used in a
multitude of applications such as organ cleaning solutions (cleaning solutions for the
eyes, cleaning solutions for the nasal cavity and the like), artificial infusions, artificial
20 amniotic fluid, protective solutions, and cell/tissue culture solutions, as well as to
provide a manufacturing method for the same.
Means for Solving the Problems
An artificial physiological salt solution according to the present invention is
characterized in that the active hydrogen reaction value is 0.01 to 1, the pHi1s 4.0t0 7.9
25 (preferably, 6.0 to 7.9) and the osmotic pressure is 260 mOsm/L to 2560 mOsm/L
(preferably, 260 mOsm/L to 320 mOsm/L).
Here, it is preferable for the artificial physiological salt solution according to the

present invention to include sodium ions, potassium ions and chloride ions.
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present invention to include sodiumions, potassiumions and chloride ions.
-4 1t is preferable for the artificial physiological salt solution according
to the present invention to include not higher than 200 nEq/L of sodium
ions. It is preferable for the artificial physiological salt solution
according to the present invention to include not higher than 100 nEq/L of
potassiumions. 5 It is preferable for the artificial physiological salt
solution according to the present invention to include not higher than 200
nEq/L of chloride ions. In addition, it is preferable for the artificial
physi ol ogi cal salt solution according to the present invention to have

el ectrol yti: redyat batuh 86: &0 P ANANUT YIP i Aln odcbfuit of fig! ance has

been carried out. urthernore, 1 era or

oxi dat i on- r prbserdtiirenfion &nihtlabe hot Higteer atidn X00ahBl/L ¢fhypdiued @gs.cal salt sol ution
according to the_present invention to be -800 nV to +200 n¥. The artificial
physi ol ogi cal saltis gesferable forabe artificiag physialegica) selt eplutiomacsatdiegtathe

i at ise_j.n 1 he fal L ow. licati to (. 15 o
el eant ng" soPseieph i Brbfe ety BRI D IR ol BlanRatifhe. i o (ki d o
prot ecgi ve sol ut G prefdrable €& thé Ehﬁx%ﬁ?pl@)%ldl%@aé S8t sdlheaSactBRliR /RS BRt
(0]

invention al so provides a manufacturing ne for an artificial

physi ol ogi cpiesgndlinvestidpnta inpludé hatrhigher thear200trek g/ eof dhiprideaensel ectrol ytic
reduction water is 0 adj.usted j.n_.such a manner. that the active hydrogen
eacti on vl ue i S A0 (38 breTTRRE g the airGil BvsiaioR Al LRGN S ohiEe 7 o)
and the 0SIRY iG PELISHIGLE 1S BN ER Moy thcG WHRBITh L 0 1 £k A60
nsm L to 320 ntpx?nﬁfL). Itl |ﬁs preferatg)?ye1 fggxﬁ:?xﬁg manu acturﬁgdjnet h%d for an
artificial tieyen bhlengedmk been darrigbdutt i on according to the present invention

to furgher include the step of adjusting the K 25 jon balance.in electrolytic
reducﬁbon wat er gyﬂéﬂm% isis @referable fe thg @xidatipFedysHan BptGAkal it %éeﬂal

physiological salt solution according to the present invention to be -800 mV to +200
mV.
The artificial physiological salt solution according to the present invention are
appropriate for use in the following applications (a) to (c).
15 (a) Organ cleaning solutions
(b) Artificial infusions, artificial amniotic fluid or protective solutions
(c) Cellttissue culture solutions
The present invention also provides a manufacturing method for an artificial
physiological salt solution which is characterized in that electrolytic reduction water is
20 adjusted in such a manner that the active hydrogen reaction value is 0.01 to 1, the pH is
4.0 to 7.9 (preferably, 6.0 to 7.9) and the osmotic pressure is 260 mOsm/L to 2560
mOsm/L (preferably, 260 mOsm/L to 320 mOsm/L).
It is preferable for the manufacturing method for an artificial physiological salt
solution according to the present invention to further include the step of adjusting the
25 ion balance in electrolytic reduction water by adding sodium chloride and/or potassium
chloride.
Effects of the Invention

The artificial physiological salt solution according to the present invention
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Effects of the Invention The artificial physiological salt solution
according to the present invention - 5 exhibits active oxygen elimnating
activity and the function of suppressing chenotactic activity and mgratory
activity in polynorphonucl ear | eucocytes, in particular, neutrophils, which
are inflammatory cells, and furthernore, do not negatively affect the
organs, the tissue and the cells to which it is applied, and therefore, can
be appropriately 5 used in a nultitude of applications as an artificially
prepared physi ol ogical salt solution. The artificial physiological salt
solution according to the present invention, for exanple, has strong active

oxygen el i mepabitNQial biydeh¥li A hdtivit) Tah @ TN Cffort i @ﬁm%' Son
wi th conventi onlal cll eair??/%g slo u%nlq%%lésw#tgrah?he ei’}g{é"’ o{)isgpblt%ﬁ%%% ose vvilcth

st eroi ds, aactivithenéhig@tory activity ie psymosiiohutliear Isudiepies gd paaicalagani ng
solutions for the_eyes, 10 sufficient_effects can be gained with a spaller

nunber of t PPREECPYlS, SYhighharg dnflammegionyi celis, iapd furthermpee, dp 9t negasively wafectdbe or di ng

to the prior ) cordi ngly, .even.in.a node i ety where aone ot

el p but wo PRt eGS0 b heXan oS el FRATEE, i Sesblote, 5 o8 aPPRREREY . o
eyes. bn addiddiiod milhdabf bpplichttdns RE YA bAIREHIGPrepardd pHySioltdical sAC&itthnng t 0
the present invention can prevent inflamuation of thé eyes and can prevent

the tissue of thdheB8rtiges physiniogies] st shawtsareatcording ta the possyrtdnvamtios, ®ubst ance

that brings _aboyt ,active oxygen w t.hout. causi.n ndesired side effects,

unli ke the E2RIPIGy RS Srane asiYE ARy s siminating AF BYID s 0 eHar B p iy, and
thereby, ef E@xﬁ?aﬁis%ﬁ%iﬁﬁo%@éﬂ%ﬁa%hﬁg%ﬁ%ﬁoﬂ%r 1416k s 3hed tianBN6§ withange or
unconfortable feelings due to a foreign body, tired eyes, itchiness of the
eye, an i ncstemsds, and terefleniy, thbcasedeiend it ésyapspliadtb tlhanihg sduticans foethelelyes;i at ed.
20 In_addition,, in the case where the artificial physiglogical salt solution
accordPng FYhFiRRt SK6AD DF SRR P aj sgneligionyrater o8 tigles PEERiNRE QLPRRICHHIPT or

t he nasal cayj : i uc 3 er ns,

bol 1 enand’ headrpfs (6 s SAbrabe «IfHerdftlr B CASHingd Shen SUMRKANLTS. 1
of the nasabodigty wtherecane daanetiheipoprt ivadrie bysib/, eanssentiahetfects caaddiekpened ml | er gi ¢
synptons such as hay fever can be suppressed w thout causing 25 undesired
side effect &e C&{Feofiaqye%helna@ﬁmﬁ@m e erticiab physelesisal dals splutiom pFcordtng to Hicef f ect s

by present invention can prevent inflammation of the eyes and can prevent the tissue of the
15 eyes from being damaged by active oxygen or a substance that brings about active
oxygen without causing undesired side effects, unlike the case where a conventional
solution having steroids is used, and thereby, effects can be gained where symptoms
such as dry eyes/strange or uncomfortable feelings due to a foreign body, tired eyes,
itchiness of the eye, an increase in blinking, bloodshot eyes and the like can be alleviated.
20 In addition, in the case where the artificial physiological salt solution according
to the present invention is applied as a cleaning solution for the nasal cavity, effects can
be gained, such that dust, sundry germs, pollen and the like within the nasal cavity can
be removed, and the inside of the nasal cavity can be appropriately cleaned, and in
addition, allergic symptoms such as hay fever can be suppressed without causing
25 undesired side effects, due to the antioxidation effects and anti-inflammation effects by
which the artificial physiological salt solution has.
In addition, in the case where the artificial physiological salt solution according

to the present invention is applied as an artificial infusion, an artificial amniotic fluid or a
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which the artificial physiological salt solution has. In addition, in the
case where the artificial physiological salt solution according to the
present invention is applied as an artificial infusion, an artificial
amiotic fluid or a -6 protective solution, effects can be gai ned, such
that cells and tissue, organs and fetuses are not subjected to oxidation
damage, and as a result, recovery becones faster. Furthernore, in the case
where the artificial physiological salt solution according to the present
invention is applied as a cell/tissue culture, cells and tissue are not 5
subj ected to oxidation danage~with ease, and it becones possible to

i npl ement %@&il&@’@&bﬁoﬁ%@feéﬁ%ﬁ b& alHéd @Qch%h%}é&l@%&ﬁ&%% GaenCitld fenRes t1ssue

in an environment which 1s close o that wthin a human bddy. In addition,

particul ar | areinot sitgecteds® aidatientdamagarand fas eiredultptegevery bgéamds fastet. sol ution

according to the _present invention is applied as a cell/tlisue culture to
o

primary cult ur e EeTthermoze,in thesasewherg t%?‘ﬁﬁ@ab@lyﬁ’@ ol paligsoligion geeprdingy
line), sig ?%seﬁ'tfn %1 1§n N dﬁ’é’g?ﬂ Qsegcell?tlrk(éne Etﬂﬁfr?t&ﬁs hid t%ébg‘ireortotpr I mary
en Bri

Cul ture cel ext pressron o ef

Descri Pt i onmjectéaietolzrmlagsﬂaiﬁage with lesseaalgf mrobc&havpo@gblbh@ iriglemeht y for
suppressing mgratory/chenotactic activity in neutrophils due to the
artificial W@ﬂ@ﬂ@@ﬂé dhe likg ysingopulturedrrelle et ehilivged Bsspain anl@vypeg@m which

1 th A tifi
et o ogi At Rsq PR i R Rl o o B0 SRR R dasd hie ihe
char act er i za¢fibyl msia)%g%awaﬂﬁﬂhtmntat&céﬂaﬂag%tthy reifl Ao %%bhé’d‘aé’a?l' ue, the

pH and the OsnoticC pressure in respective particular ranges. The artificial
physi ol ogi cedll/tssshi¢ cullure td prtimany cahumra:tilmg:uﬂtoretdhellpbﬁ“emhemgnwhbd dmapclbw des

a5 dellr | DolYCRBch ML ei e TR oT P HienPe PLORR e Sy
o BT ARG Sl rogH B, T TOR S LT e
whi ch the thlefDQS(ﬂiptilhyGﬂuhle@iaaéﬁgssal t solution is applied. Here,
rartificial physi: %l O% g glaph showing the activity for suppressmg migratory/chemotactic
activity in neutrophils due to the artificial physiological salt solution according to the
15 present invention.
Best Modes for Carrying Out the Invention
An artificial physiological salt solution according to the present invention is
characterized by being provided with the active hydrogen reaction value, the pH and the
osmotic pressure in respective particular ranges. The artificial physiological salt
20 solution according to the present invention provides anti-inflammation effects by
suppressing active oxygen eliminating activity as described below, chemotactic activity
and migratory activity of polymorphonuclear leucocytes, in particular, neutrophils,
which are inflammatory cells, without negatively affecting organs, tissue and cells to
which the artificial physiological salt solution is applied. Here, “artificial physiological
25 salt solution” means a physiological salt solution that has been artificially prepared so as
to have a composition which is similar to the body fluids within a human body. In

addition, “composition which is similar to the body fluids” means a composition which is

close to the composition of the body fluids in organs, tissue or cells, so that, the organ,
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25 salt solution"” neans a physiological salt solution that has been
artificially prepared so as to have a conposition which is simlar to the
body fluids within a human body. In addition, "conmposition which is simlar
to the body fluids' nmeans a conposition which is close to the conposition
of the body fluids in organs, tissue or cells, so that, the organ, -7 tissue
or cells are not danaged when the artificial physiological salt solutionis
applied to the organ, tissue or cells, depending on the application. A w de
range of applications, such as organ cleaning solutions (for exanple,

cl eaning solutions for the eyes (including eye drops) and cleaning

sol utions feyd Bﬁcé?l@%?é n&t%\él'n%géd whd fhfe'a?t'ii?éla] gﬁiréiél'ogfﬁl ,safRlsblutibf ﬁsa'ippﬁedifm' otic

fluid, protective solutions exanpl e, tective sol utions
nyocar di a) , theoedan/ tissns we cells| depeedingiod thehq)pllmmom am badecrangse ef aiighcmqme,ct ed

for the artifjcial siologjcal salt solution of the present i.nvention.
The artifi cqua aﬁﬁg&,w?(e&ginségfugavst( %ro%mpg‘h clearpg gplyfionsfor He %F%QEHP‘%

i nvention reaction
val o) wi t g EBbs) 368 CIENIY SGBGR 5°E T KA e DU ARSI, AAGY, |

hydr ogen reaﬁmbﬁcnﬂmal protéctive eslatisRdfor@xafiple, protective esldtiods fot hgoasdia)e oxygen
elimnating activity and anti-inflammtion effects are reduced or |ost, and
t herefore, quiétlsélbf] @dturesfandribe #ﬂ?ee@lérb@ coneretely expeeted den thp artificil ebwsiclogivalough

the active D en reaction valye in the artificial physiological salt
sol ution Xt g’i%ﬁﬂ cifghetlhrgseﬁf‘ glé’ﬁr#{ % nvention is not particularly linited, as

long as it IS W The BitificlalShyb ol GERQY SaltdhiionoRE Irdﬂig% hé presén %@Bﬁbﬁhémfor it
to be 0. 1 to 1, and |tC |§hy3?ore preferablgfocr) it ' %r ' to 1. Here,

the active am}ld'c bg@ngclematm@nvahm (lhgdnogem fvehcat teaftion wllqu hylﬁumhmglgcd}om al t
solut# n acg |Tg thegg |nve on is the v luelthﬁggl feasured in
compl 18nce 80 i 17 nis hehesvhste e aei Brorpasbreagkon vusss lesptis el Roa) ¢ hat
was pr Opose&cQ d tlh?hez&t REG A2 ALy 2hARANSRBanALEIH ereYd 419~ Open No.
2002-350420. T% > nmeas ulr erreﬁﬁ%gnoé?m)‘kl 1 % i n& #11 r ogen r ea?thlt%n val ue is,
concr et el y, redaced @dostpind thetefre, the bbjeuvt crfghenpnsmt invehfioAcdimdt bgechigas. 1 s
blown at a constant rate into a solution of 1, 1-diphenyl-2-picryl,
Though the active hydrogen reaction value in the artificial phy s1ologlca1 salt solution
according to the present invention is not particularly limited, as long as it is within the
15 above described range, it is preferable for it to be 0.1 to 1, and it is more preferable for it
tobe0.5to 1.
Here, the active hydrogen reaction value in the artificial physiological salt
solution according to the present invention is the value that is measured in compliance
with the method (hereinafter referred to as “DBNBS method”) that was proposed by the
20 present applicant in Japanese Patent Laying-Open No. 2002-350420. The
measurement of the active hydrogen reaction value is, concretely, carried out in the
following manner.
(1) A hydrogen gas is blown at a constant rate into a solution of 1, 1-diphenyl-2-picryl
hydrazyl (DPPH) having absorption in the vicinity of 517 nm in the presence of platinum
25 black, and a graph showing the correlation between attenuation in the degree of
absorption in the vicinity of 517 nm and the length of time of blowing in of hydrogen gas

is made (formation of calibration curve A).

(2) Not more than 100 pM of cysteine and DPPH are made to react, and a graph
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hydrazyl (DPPH) having absorption in the vicinity of 517 nmin the presence
of platinum 25 black, and a graph showi ng the correl ation between
attenuation in the degree of absorption in the vicinity of 517 rimand the
|l ength of tinme of blowing in of hydrogen gas is made (formation of
calibration curve A). (2) Not nore than 100 (err)M of cysteine and DPPH are
made to react, and a graph showing the correl ati on between attenuation in
absorption in the vicinity of 517 rimin DPPH and the concentration of
cysteine is made (formation of calibration curve B). (3) A hydrogen gas is
blown at a constant rate into a solution of sodium 3, 5-dibrono-4-

ni t rosobenz - SA : i Lan i [t he i c dy 450
run in the %ﬁ {ehr?%gﬂ%%né‘?gti nu%ggﬁid(% ?ﬁgﬁﬁisgfpg@g%&g ﬁ{%}\n ﬁ,g&%%eﬁ%%?fr el ation
bet ween t heD&BPHoandith® concemritivd oficgstrint ¥s rafided@Ormiation af dalithaticncsueenBj.at i on of
active hydr&gen is made (formation of calibration curve C) 3\5\,1%4%' DBNBS i s
added to a Safphwirpgsngasichlawnghy spritayireigints & selusion of sediym R @Rrame-fhen

heat ed at 60, . SQL:pt { vicinity
of 450 11 m Hosdtho @S Pate CORNER hifnd WorpdoBin BB OLREL OP4 Cabdf g 110
acti ves hydr p@eshce 0aglaguny dlade, andhyghplosidwisdihedoreR@6h betweéakiedbsomgtienpH of
the artificial physiological salt solution according to the present

i nvention i® the visingy &f ﬂg(hg@ gnddhe gorgentsationdf(agties kerdaegep igmade formayon ofn t he
case where ctilf'ge pPH i s I@ss than 4.0 or exceeds 7-9, there is a risk that
undesi r abl e“APFURPSURE &5 det erioration in the functions may occur in the

organ, tissugENBSh{ fide@ tdBisthiple iertifigfal M}!Si%'lo”ﬁicaﬂ)g‘é‘ltséo%tﬁﬂf),cﬁiﬁcﬁ?é the$ol Ui on
is applied, and the object of t%e present ‘i nvention cannot be achi eved.
Though t he ddteaf atttl0RC disrt drfel lwiug| anglagiet tan ghessogaion is cleticiaity of4SmnEiing t o
the present invention is not particularly limted, as long as it is within
the Hove WEaVFIdbard thepgined meapured valpe isaised ag the active bydsese rgagtgn yalwej n t he

case where, e . th rtificial physiological salt solution
accordi ng tglglﬁ{?éggrraedzéemntéa?fﬁ(\)/%\rﬁ? nis applied as an organ cleaning sol ution

(particularly, iThépHRTehedrdBLIEl fHEioldpRaPlt DIlIRNI ddcerdingabIRe pregeit7. 3 to 7.6
in the case where the artificial physiological salt solution is used for
cl eani ng t haventies is withina rapge fw@f‘g@ bV & (praferable 6fH '6%be Indhecasangerd r om 6. 0
to 7.4 1in the pH is less than 4.0 or exceeds 7.9, there is a risk that undesirable effects or
15 deterioration in the functions may occur in the organ, tissue or cells to which the
artificial physiological salt solution is applied, and the object of the present invention
cannot be achieved. Though the pH of the artificial physiological salt solution
according to the present invention is not particularly limited, as long as it is within the
above described range, it is preferable for it to be 6.0 to 7.7 in the case where, for
20 example, the artificial physiological salt solution according to the present invention is
applied as an organ cleaning solution (particularly, it is preferable for the pH to beina
range from 7.3 to 7.6 in the case where the artificial physiological salt solution is used
for cleaning the eyes, and it is preferable for the pH to be in a range from 6.0 to 7.4 in
the case where it is used for cleaning the nasal cavity). In addition, it is preferable for
25 the pH of the artificial physiological salt solution according to the present invention to
be 4.0 to 7.6, it is more preferable for it to be 7.1 to 7.6, and it is most preferable for it

to be 7.3 to 7.5 in the case where it is applied as an artificial infusion, an artificial

amniotic fluid or a protective solution. In addition, it is preferable for the pH of the
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the case where it is used for cleaning the nasal cavity). In addition, it is
preferable for 25 the pH of the artificial physiological salt solution
according to the present invention to be 4.0 to 7.6, it is nore preferable
for it to be 7.1 to 7.6, and it is nost preferable for it to be 7.3 to 7.5
in the case where it is applied as an artificial infusion, an artificial
ammiotic fluid or a protective solution. In addition, it is preferable for
the pH of the -9 artificial physiological salt solution according to the
present invention to be 6.9 to 7.5, and it is nore preferable for it to be
7.1 to 7.3 in the case where it is applied as a cell/tissue culture, Here,

the pH of taﬁ?ﬁ&éltp'h%l&lbgkal%bf%bﬁmﬂ hﬁéﬂtrdilﬁgié ntehggrjéébhﬂﬂvéﬁfbﬂrtg a% 4 & 1.5

present 5 invention 1S the val ue red by reading the indicator
of a pH metaed it(i0260¢ prefiatde fiyr iBrchen®ib to V13dn theduser whiser ipld appbed aoales t her eof
are imersed in the artificial physiological salt solution. The osmotic
pressure ofceW/Hgsugcuituiec al physi ol ogi cal salt solution according to the

t t
Cbr o erably. 260 erhg gL e piMidLo Ry s Pl e G2 A E e o o i
pressu e i $nle@tisn ishhe va60tHaIORhéastred &y ety B8 R{idHEsMf dpH nuesrq @250 ri sk

that undesirable effects or deterioration in the functions may occur in the

organ, ti sdupsedy Beskmanilagcmihen thewd elgetrpdasgherpofirg inmersgd smthe satificidol ut i on

i s applied, j of the present invention cannot be achieved.
Though thephgngkkﬁghg §§&Jgnof the artificial physiological salt 15 solution

according to themrcgmt: préyveR iof ene drﬁﬁéléltph?s%lbgfé&ii Al gltiomakEstdindSto RNy as
it is wthin the above descrl bed range, preferable for the artificial

physi ol ogi Pag¢seriainventionliuwithin saengs Bomgo0 @/ Lpp&SéamPsmlniprafarably, Bed 270
mosm.L. to 3 , d |t i nore preferable for it to. be 28 mL to
505 s L1 ]‘385792595?& 05, i it gase e e eorturesponeec IS Hingehan
cl eani ng sqh@id ix@eéb‘é‘i‘SBb sovk. {h%reQF elsk 2k Gnd QS JaBIQ%ﬁ%Qts @gnotic pressure
of the artificl ysi ol ogl salt solution accor to the present
i nvention tdtatelmerétm mﬂ&rﬂ;hctt@s&}ﬁ@(bcn@am}hd drgan, ttiskise asmeﬁs 1 ezh&:habé e for it to
be 270 mOsm L . to 3.10 nsm L, and it is nost preferahle for jt to be 280
nOsn-i/ L t @rtifisgal physiological salt solution is applied, and the object of the present invention
cannot be achieved. Though the osmotic pressure of the artificial physiological salt
15 solution according to the present invention is not particularly limited, as long as it is
within the above described range, it is preferable for the artificial physiological salt
solution according to the present invention to be 270 mOsm/L to 315 mOsm/L, and it is
more preferable for it to be 280 mOsm/L to 305 mOsm/L, for example, in the case
where it is applied as an organ cleaning solution. In addition, it is preferable for the
20 osmotic pressure of the artificial physiological salt solution according to the present
invention to be 270 mOsm/L to 2560 mOsm/L, it is more preferable for it to be 270
mOsm/L to 310 mOsm/L, and it is most preferable for it to be 280 mOsm/L to 300
mOsm/L in the case where it is applied as an artificial infusion, artificial amniotic fluid or
a protective solution. In addition, it is preferable for the osmotic pressure of the
25 artificial physiological salt solution according to the present invention to be 260
mOsm/L to 310 mOsm/L, and it is more preferable for it to be 265 mOsm/L to 280

mOsm/L in the case where it is applied as a cell/tissue culture.

Here, the osmotic pressure of the artificial physiological salt solution according
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nsn-i/L in the case where it is applied as an artificial infusion,
artificial ammiotic fluid or a protective solution. In addition, it is
preferable for the osnotic pressure of the 25 artificial physiological salt
solution according to the present invention to be 260 nGsrn/L to 3 10
nosm L, and it is nore preferable for it to be 265 nOsmL to 280 nOsmL in
the case where it is applied as a cell/tissue culture, Here, the osnotic
pressure of the artificial physiological salt solution according - 10 to
the present invention is the value that is neasured on the basis of the
principle of freezing point depression nmethod using an osnDneter (rmade by

ROEBLI NG %El@ﬁr@%np%entmq%ﬂ{vatq\;ea‘;ldecﬂh is PRYsUred ﬁﬁ’ ﬁasﬁ%ftth HJIQB accordi ng

to the present 1nvention e active en rea ue, t he
pH and t he fosring poinpdeasssion method uaspembsmeﬂnytem(mhdmbymemaul ar ranges
descri bed ove vides active oxygen elimnating activity and effects of
suppr essi ng-¥Rheh 9%@“ c activity and migratory activity in

ponnDrphonucIe P

i nflammat ory ce %*%259853§3?§55@§ %%?gﬁéqunviﬁﬁmM?# he or gan,

ti ssue or c;a{dréthmcm fdrégdeni reactidnaale] the pHpad the %Eﬁ:lf)ﬁé Qnesﬁfrea@ppr opriate

for a multitude of ap Ellcatlons as an art|f|C|aIIy prepared physi ol ogi cal
1

salt sol ut irespectiustyewit héhfamm@éarorﬂpmsrdeéqrmw Bhevapfosisles e¢tivg oFygehe

oL BB AR TSP AERSLAR L S PESHSR ENAOL O
Fent on reag b@l@m%ﬁi%ﬂdclba?r 1&%@9@9% b cBA St Bishits QrhitR afd RMAARRRGY 8alsi Ve

oxygen, and is”a nmethod where -OH 1S generated from hydrogen peroxi de’ using
iron as a catdhyermote)dbesaiot negativelyi afteat ﬂharmrgunusssuea)gedts toivéhigxitit ed by - OH,

and reduction.of active oxygen i s .observed, usin ht . that is ted at
t hat fqdme aPﬂhedaeaﬂﬁ}Lf’&éﬁ%er@, Y ericraaindpet @u&ﬁgﬁ%\gf PRI 4 a%aﬁﬁm
sensitive ??%&615 yk&u %&.r? gﬁq:pa %%tlo'?ieasu“ ng apparat us (CLD- 1 10, made by

Tohoku El ectronic I'n Ltd.) is 20 used. A tris-hydrogen chloride
buf fer sol uti on Hqrtjthd a@jve dxygemellminddiigiuctivity of thylaetifiiial iphysislogidal salt N, N',

N - pent aacsgi[ultl((:)n %(c:clo?c)hng It:éa tshgllpreasr:agt 12¥/gr£t1(2)%ecgn grcgéilir(rjxiad by means of, for example,
a Fenton reaction method. A Fenton reaction method is a method for measuring «OH
15 from among active oxygen, and is a method where *OH is generated from hydrogen
peroxide using iron as a catalyst, luminol, which is a luminous reagent, is excited by *OH,
and reduction of active oxygen is observed using light that is emitted at that time. In
accordance with a concrete operation method, a highly sensitive chemical luminescence
measuring apparatus (CLD-110, made by Tohoku Electronic Industrial Co., Ltd.) is
20 used. A tris-hydrogen chloride buffer solution (pH: 7.8), luminol, DTPA
(diethylenetriamine-N, N, N’, N”, N’”’-pentaacetic acid), FeSO, and hydrogen peroxide
are added to cells so that the final concentrations thereof become 0.1 M, 2.5 pM, 5 uM,
5 uM and 50 pM, respectively, and after that, a sample (artificial physiological salt
solution) is added, so that the total amount is adjusted to 2 mL, and then, a change in
25 the intensity of luminescence can be measured and confirmed.
In addition, it is possible to measure the active oxygen eliminating activity of the

artificial physiological salt solution according to the present invention in accordance

with a hydrogen peroxide method or an HX-XOD method, in addition to the above

-11 -



are added to cells so that the final concentrations thereof becone 0. 1 M
2.5 PLM 5 PM 5 pMand 50 (err)M respectively, and after that, a sanple
(artificial physiological salt solution) is added, so that the total anount
is adjusted to 2 nL, and then, a change in 25 the intensity of |um nescence
can be measured and confirnmed. In addition, it is possible to nmeasure the
active oxygen elimnating activity of the artificial physiological salt
solution according to the present invention in accordance wth a. hydrogen
per oxi de net hod or an HX- XCD nethod, in addition to the above - 11

descri bed Fenton reaction nethod. The hydrogen peroxi de nethod is a nethod

for measurdeagived #2nioh B ABRAERG | Vighe RUREEn p%%dg%@th%?fsqqgetmgq@r a

reaction solution that Is galned by renmoving a FeS04 sol ution into which
DTPA has berensuiingeld, @ foomtahengraeaed dxygers aindtis Dmethodtieerab osaetide soluiidyed

Fenton reactiqon nethod is used, and lumnol 5 |umnescence originating from
hydr ogen péL@%? gaingdsbyremqyingf FeSPosation o which RXPAdkss begn mixed; fom theet hod

for measur ir@%)ti%g’solmﬁmxﬁrﬂg QPO%C&%sgﬁbegﬁg%’ rs?&fémi eetgocgg":stdg&g an&‘@%ﬁ@&x

(hypoxant hi n 'S used as stroma I'S genera medns

(xant 5 ne dumthesehce SZzinatingi ft@s hidBgéipaoxiby isva&nufddr e IChddiiienlthé AKUSt ri es,
Ltd.) which is a lum nous reagent and reduction in active oxygen that is
gener at ed a¥OPHnetheq iser mathod SorgpeasuriegiOdorrm ratoap poti vee@oean.igd iva geodx- XoD

hod, ffear | ut,i . 7.8), d dded
ol 15 of - CLBerd il Bl apflipe 3tk R 3o Rels Outip estrated Wb o BB e 0 2
~LM | 4M (Raddthiié oRidglsed,00 pMxcit@MEA (Ind&d by WaRE Pudd CREmichIAhdusdri€a TR,

(artificial physiological salt solution) is added, so that the tot af amount
i s adj ust edvhich B arfuminegue reagent, andredustian geadtive ohpgdnrthatris generased kuthistenéence

is 1 d d by, ti,) im nat i t] Vi b
ot e U emty CRRCERY aRfbe o7 R DL Ry Safisebits bigers °°
(chenot act iggheh Iqm.t ¥ 8RS A TKODRARI X 3EE hd’dﬁg% ckIls deLdIiof ifihat the final

physi ol ogi cal salt solution according to t present invention can be
confirned iconeentmaticastherenf béromech2 pvhtlaps 5 darbard Hepg Mo desped@vety; endl v,

[l oat i nt HERREh A SRl @Yo QRCU 3P SO DA SR HEEIeCEa he pr osent
i nvention @8t is adjusted to 2 mL, and then, the change in the intensity of luminescence is
15 measured, and thereby, active oxygen eliminating activity can be confirmed.

In addition, the effect of attracting inflammatory cells (chemotactic activity and
migratory activity) in the artificial physiological salt solution according to the present
invention can be confirmed in accordance with a chemotaxis chamber method.
Concretely, first, neutrophils that have been separated from human blood are made to

20 float in the artificial physiological salt solution according to the present invention so as
to be processed for a constant period of time.  After that, a solution of chemokine,
such as IL-8 or RANTES, is put in a well in a chamber, and a membrane (polyvinyl
pyrrolidone free) made of polycarbonate (pores are slightly smaller than the neutrophils
are regularly provided) is mounted on top of this, the above described solution in which

25 the neutrophils float is put on top of this so that it migrates and undergoes chemotaxis
for a constant period of time, the neutrophils that have migrated and undergone
chemotaxis into the well by passing through the pores of the membrane are dyed with a

dying solution, such as Diff-Quick, and counted, and thereby, the effects can be

-12 -



to be processed for a constant period of tinme. After that, a solution of
chenoki ne, such as IL-8 or RANTES, is put in a well in a chanber, and a
menbrane (polyvinyl pyrrolidone free) nmade of polycarbonate (pores are
slightly smaller than the neutrophils are regularly provided) is nounted on
top of this, the above described solution in which 25 the neutrophils fl oat
is put on top of this so that it mgrates and undergoes chenotaxis for a
constant period of tine, the neutrophils that have n-iigrated and undergone
chenotaxis into the well by passing through the pores of the nenbrane are
dyed with a dying solution, such as Diff-Quick, and counted, and thereby,
the effects.gratele -12 evaluated. It is preferable for the artificial
physi ol ogi cal salt solution according to the present invention to include at
| east any of sodi ispreferabld fva the, arfifitialghysiologaksaltiSojutivndccartiingnodiee i ons

(A-). This is because in the case where the artificial physiological salt 5
sol uti on ad¥eyeat W@eftt@nttﬁéncﬂ#@s?éllﬁasﬁ Y sPHMdBRS NG ), cP@FﬁSé}PW igps (I%é% any of

sodi um | 0N ¥R'dns @91 2STAMIIeBMR Gk AR dslinibldca agf | aTomeh

stops in the or sue " Or c he ar ogi ca

salt <ol utisolutios aaggtingdo t eﬁdthrﬁelhtﬁ)naddebﬁkcorithhﬂtat 1dag dnyrEksodiosm iohs t he
organ, tissue,or cells may deteriorate or stop. The artificial

physi ol ogi dBle")s aptassien densdk h@tﬂm*%ﬁrrclg iprs (&1 prest! er esthestensio dhaengen.gissuche

present inventjon 1 clu 0 ot assi.ym i ons
bna-oni or 1 o8 LA Mich U AtP e My SRRleall sBluiSRE SinEaPe B TEKT e
functions QqhattthefiticBerd oflth® 548n OfissGEb? Eellk traptiieteiot41€ or stopi f TR attificial
physi ol ogi cal salt solution is applied can be maintained, In the case where

the artifi cnhasw}@gyssl silteglutiah aserirting ¢d atprefnrahlccemmdngem of thcq)req@neglercntlon

i nve on i.n des, sodi um.ions, .it is preferabl r..the content .to be not
et s B S ety o S ibts. pEiabiER 9 A GhBHLE A PAEEnt ont _of

sodi umi o nsef@éﬁpcgﬁ] Be gggeﬁﬂéﬂ—tha{ e Hndtdnof the i&ﬁ% 6{15%@ desbisablehied 'Ech%Ct S of

deterioration in the“fundétions may occur in rgan, tissue or cells to
whi ch t he artfidialphssiolphical aaltagliutiah issaplied cdnitel mmntasnedappl ied. In addition,
it is preferable for the artificial hysloloqlcal salt solytion_ according

to the present iWBHEdssvhers thsartifireal Rhysiolagicalsplh solgtonrgordipg (A HEi um i ons,

present invention includes sodium ions, it is preferable for the content to be not higher

15 than 200 mEq/L. This is because in the case where the content of sodium ions exceeds
200 mEq/L, there is a risk that undesirable effects or deterioration in the functions may
occur in the organ, tissue or cells to which the artificial physiological salt solution is
applied. In addition, it is preferable for the artificial physiological salt solution
according to the present invention to include not less than 30 mEq/L of sodium ions,

20 from the point of view of preventing deterioration in the functions of the organ, tissue or
cells to which the artificial physiological salt solution is applied.

It is preferable for the content of sodium ions in the artificial physiological salt
solution according to the present invention to be not higher than 200 mEq/L, as
described above in the case where the artificial physiological salt solution according to

25 the present invention is applied as an organ cleaning solution, for example, it is
preferable for the content to be 125 mEg/L to 165 mEq/L, and it is more preferable for
it to be 135 mEq/L to 155 mEqg/L. In addition, in the case where the artificial

physiological salt solution according to the present invention is applied as an artificial
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20 fromthe point of view of preventing deterioration in the functions of
the organ, tissue or <cells to which the artificial physiological salt
solution is applied. It is preferable for the content of sodiumions in the
artificial physiological salt solution according to the present invention
to be not higher than 200 mEg/L, as described above in the case where the
artificial physiological salt solution according to 25 the present invention
is applied as an organ cleaning solution, for exanple, it is preferable for
the content to be 125 nEq/L to 165 nEq/L, and it is nore preferable for it
to be 135 nEg/L to 155 nEg/L. In addition, in the case where the artificial
physi ol ogi defhision|drtifeiiluhinddticlidd bl b PeoteQiveRelupibasie Rtprefaradly foothd contdppl | ed as
an artificial -13 infusion, artificial amiotic fluid or a protective

sol ution, it@ bPé%fftEqélpé%ll%O mdia/k.rraddbismeate preferable far3stakey145 mEafly o Mg/ L,

and it is prefe ble f 6 [ In addltlon
in the case vﬂ?% ? ?‘li té?'l’l"? ﬁ'ﬁficﬁfe %’ﬁ?fg%éef %@‘ﬁglgﬁp}yélloo 3‘?fﬁl ﬂ“tg’@cordl ng to
the presentycédiiRBlb Mk presedP RiveRtbrAs aﬁplfé%laﬂs/atdeﬁﬁﬂﬁle%ltﬁﬁér Riis prlefdrablp¥gf er abl e
for 5 the content to be 115 nkEg/L to 155 nEg/L, and 1t is nore preferable

for itdhto e ddfentndché IL1§ mEB/b toriEsP MEqHIn, andét is asee phefereblt ier iata bé 123 al
physi ol ogi c al t gol tjon according to the present invention includes
pot assi um i tp {45 ferable for the content to be not higher than 100

nEq/L. This is /tiﬁ?ﬁ"éj Se Whetclfe Eﬁgfﬁia‘tl‘ﬂg{s?o%%@algﬂf'%cﬁ {ccep&iﬁ%t% %1'31 10 ions

exceeds 100 nEq ere I's a ri esira ects eterioration
in the fumesemsvemxbnmmﬂesmntammoomn is piefesatde €or thel:cbrﬁerttoowﬁmoh t he
art|f|C|aIm£FS|oI0|cal salt solution is applied. In addition, jt is

pref erabl e rthaa 1 Ptrmqu%| alThisis, Becapssgn the C@awherestbﬁ GPRtEAL FRAHEUAY to t he
pr esqrht i mf(?rﬁtéxg&dgqot) rﬁﬁiczﬂ th@l%tls Lﬁ‘l%ﬁ tﬁa@%ﬂdésngﬁg/ {Tﬁ&g ]pr 88%331’3{18%}1{ t?lﬁs from

t he point vi ew of preventing deteriora uncti ons

organ, ti ssuetiohs sy loacern W @r@art higswr dri deil€ioakhiph sl @hﬂ@alqﬂl&s@aigﬁcassalltut l on
is applied. 1t is preferable for the content of potassiumions in the

artificial sphyiené anpliedl I@a“ldﬂltlogollt aﬁmréfﬁr@éft@@?Wlﬁ@ﬂtmﬁﬁ}o@%h’éalﬁ nvention
to .be. nOt Qb%l{‘gﬁ %&?’Eﬁné?o eseh an nt}%)n%g lnctl)l#r{lé)l%?gs than lt nl%q&aSF where the

artificial yS|o ogrc cof
potassium ions, from the pomt of view of preventing deterioration in the functions of the

15 organ, tissue or cells to which the artificial physiological salt solution is applied.

It is preferable for the content of potassium ions in the artificial physiological salt
solution according to the present invention to be not higher than 100 mEq/L, as
described above in the case where the artificial physiological salt solution according to
the present invention is applied as an organ cleaning solution, for example, it is

20 preferable for the content to be 10 mEq/L to 40 mEq/L, and it is more preferable for it
to be 20 mEq/L to 30 mEqg/L. In addition, in the case where the artificial physiological
salt solution according to the present invention is applied as an artificial infusion,
artificial amniotic fluid or a protective solution, it is preferable for the content to be 2
mEq/L to 10 mEq/L, and it is more preferable for it to be 3 mEq/L to 7mEq/L. In

25 addition, in the case where the artificial physiological salt solution according to the
present invention is applied as a cell/tissue culture, it is preferable for the content to be 1
mEq/L to 8 mEq/L, and it is more preferable for it to be 2 mEqg/L to 6 mEq/L.

In the case where the artificial physiological salt solution according to the
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the present invention is applied as an organ cl eaning solution, for exanple,
it is 20 preferable for the content to be 10 nEq/L to 40 nEg/L, and it is
nore preferable for it tobe20nEqg/Lto30OrEqfL. In addition, in the case where
the artificial physiological salt solution according to the present
invention is applied as an artificial infusion, artificial amiotic fluid
or a protective solution, it is preferable for the content to be 2 nEg/L to
10 nEq/L, and it is nore preferable for it to be 3 nEq/L to 7 nEqfL. In 25
addition, in the case where the artificial physiological salt solution
according to the present invention is applied as a cell/tissue culture, it

i s pref er abjresdnoinvefttondacltésntchiadidedons, it isreterdbie for Mfmaédnterdnd be thot kighar e
preferable for it to be 2 mEg/L to 6 nEg/L. In the case where the artificial
physi ol ogi cd&rn 289 mEgdL.ut Tnishessisgimihercase here thejopntens of ghloride ks on

i nclud hl.ori de iL is. ble for t : t high
than 200 eatEeepRDdMRL el BTkt adefbic clFest BRUS R atBal B M or e
ions exceefigctZiQ nikyldedirlin thd)6rgln i thsde &1 Gells tdrvhicH B stifiai] Shyslol @hés sOf

deterioration in the functions may occur in the organ, tissue or cells to
whi ch 2 he aofutiongs applishy sImadsiifianalt is prefergble firah¢ amificisl phpysialegical Isalt addi ti on,
it is preferable for the artificial physial qgical sal ol ution according
to the pressé’ﬁfthnr?\?g?ﬁdfn@ﬁott £ PR gY eE nﬁoelg@g%%%m 1?Ssﬁ%c\1/ f_"l#l/f“ ﬁgt assi um
bons, fromadigssR fdhs Gronf HVhdiht dTVEOEBE braferiRk HetelbRiioR I ik fil&idddReiHeons of
the or gan,ﬁti s?sue o?’ coel I sv}%o vﬁlﬁ ?ﬁ% artiﬂ i%%{leal ?%it?ysrlllgfkog?cé sa? te

sol uti on i sorgpmltisauk orldells ®© whieh ereadrtificifigphysiblegandattrsolutfondbhhppliede i ons in
the artificial physiological salt 10 solution according to the present

invention to be h_é‘% prigfe _ for H%COZ@@" I?ﬁ(ﬁl?lﬁr,id%l@_ns Mé@%@&bﬁi@ogﬁqsﬁg case
wher ;4 he .asrotldtfdncéc@édrdi?%% I é’x%%e%ﬂr}v%ﬁ’tlién t%cﬂeurfo't ?\I%l@fcﬁm?ﬁ YhhE Py, the present
ppl'iéd as an of gan g sol ution, fof exanple, it is

invention is a cl eani n

pref erabl e degtriiddeabeddinaht cise witerd 4@ anfifipidl phesidibBical sl /sblutidfdcddrding toor e
preferable for it to be 120 nEg/L to 140 nEg/L. In addition, in the case

wher e the dbeipfgsentanvensop isyappbedes aradreamtleaning saliton, ffcxedipifyittid t he present
venton L BB AP L P g PR e LR L
to 130 nEg/itto B0 MmFlgAL 114 REGAET ahla8ditien, ihthd Gs®WhdROhBREIflcidlo 120
15 physiological salt solution according to the present invention is applied as an artificial
infusion, artificial amniotic fluid or a protective solution, it is preferable for the content
to be 90 mEq/L to 130 mEq/L, and it is more preferable for it to be 100 mEq/L to 120
mEq/L. In addition, in the case where the artificial physiological salt solution
according to the present invention is applied as a cell/tissue culture, it is preferable for
20 the content to be 80 mEq/L to 120 mEq/L, and it is more preferable for it to be 90
mEq/L to 110 mEq/L.
Here, the above described content of sodium ions, potassium ions and chloride
ions in the artificial physiological salt solution according to the present invention is the
value that is measured using ICP-MS (induced coupling plasma-mass spectrometry)
25 (Agilent 7500, made by Agilent Technologies Corporation).
In addition, the artificial physiological salt solution according to the present
invention may contain components other than the above described sodium ions,

potassium ions and chloride ions, within a range where the effects of the present
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nEq/L. In addition, in the case where the artificial physiological salt
solution according to the present invention is applied as a cell/tissue
culture, it is preferable for 20 the content to be 80 nEg/L to 120 nEq/L,
and it is nore preferable for it to be 90 nEg/L to | 10 nEg/L. Here, the
above described content of sodiumions, potassiumions and chloride ions in
the artificial physiological salt solution according to the present
invention is the value that is nmeasured using | CP-M5S (induced coupling

pl asma- mass spectronetry) 25 (Agilent 7500, made by Agil ent Technol ogi es
Corporation). In addition, the artificial physiological salt solution

accor di ng tiflvénkien BfEfRMst. | AY E5HthENR JoRpoRaHis, 3inlinG ATRO BRIYoSe, Rith8hcidhan the
above described sodiumions, potassiumions and chloride ions, within a

range wher ealchum efnf ghytdsogeh cathonptedersyhydrogén phasplate ians, dihgdmegen ploasphats f or
t hese conponents, am.no acids, glucose, citric, acid cal ci umians, hydrogen
car bonat o 119s S0 GHERSHIBLIohAeENs e, e iy BaRaTamrarbean Bridted

gl ucose, f ra'd%k%ﬁles.XYﬂn'afdﬁl ion 6 ees€, iﬁ%éjahasé %Efe?f&%kﬁlmﬁlégt}ﬁ%%‘ﬁ‘&élum Ions can

be cited as exanples. In addition to these, 1 n the case where, for exanple,

the ardifi ghasio®gphymitcbgpoatcsding te theypriesnt mventiahi ingppliedidsenmresent
Ul Tat . hy ORGP E s ORI G OiIR aain TECETCEA and hebecA e fhh o ¢ he
s appl | od ‘Rt MbEhe S FRNIGRGASAPIAEh dclotdlfy &Y BF Bigens "o ' O
protecti ve inwokioh isdpplied acan stifidiblrihfusal shifipiabiretiotic Auidar S, proieptices,

phosphorous, iron, iodine, manganese, 10 copper, vanadium _urinary trypsin
i nhi bi t or s SPlYtoN, Zpe suliEriq qokb pEetsing sugers, dipids aphespherots iropaindinghmapganpse.

artifigial physiological .salt soluti.on a di to the present jnvention is
appl ifed(::l as %pgéljl’ Iv?rfalglélghélngf}mtﬁlrpé{n IQ]i“ﬁlé?r Sg@ﬁihﬁ%%hgg*(%?anp&o ! ! n?ndslf}ég s,
|'ipids, phoaph@hérdshe artifisibl pHyQidldpcal SRR ccERARDED thy BRAEHt YNentiGh BN t €
(sodium selenite), ethanol arnine, wurinary trypsin inhibitors (UTl), serum
bl ood pl asragplietcas asgati/tissut euitard, izke, sdfurivecd, pedein,1smghts, ipdymphbsphabius, f or

adj ust nent .of ion bal ance to be carried 0L1t .0n g%ectrﬁlaxti C duction water

;
in the art il QNG MFREAIES, CRRRE s YANRIWR), SelFRie (SRiBmde %e&hﬁ%&ﬂ%m

urinary trypsin inhibitors (UTI), serum, blood plasma, activin and the like can be cited.
15 It is preferable for adjustment of ion balance to be carried out on electrolytic
reduction water in the artificial physiological salt solution according to the present
invention. Here, “electrolytic reduction water” is generated in a negative pole chamber
through electrolysis, where water (material water) in which an electrolyte is dissolved
has been introduced in the negative pole chamber that is separated from a positive pole
20 chamber by a diaphragm, and is water that includes an abundant amount of active
hydrogen, which is hydrogen in atomic form having high reactivity. “Electrolytic
reduction water” has anti-oxidizing effects because it includes an abundant amount of
active hydrogen having reducing (anti-oxidation) properties, and as a result, is useful for
preventing or remedying a multitude of diseases, suppressing aging, and in addition, is
25 expected to be used in a multitude of fields, such as food preservation and cleaning of
semiconductors, in addition to the medical field. As described above, the above
described artificial physiological salt solution according to the present invention can be

prepared using electrolytic reduction water, and thereby, an advantage is gained, such
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invention. Here, "electrolytic reduction water"” is generated in a negative
pol e chanber through electrolysis, where water (material water) in which an
el ectrolyte is dissolved has been introduced in the negative pol e chanber
that is separated froma positive pole 20 chanber by a diaphragm and is

wat er that includes an abundant anount of active hydrogen, which is
hydrogen in atom c form having high reactivity. "Electrolytic reduction

wat er” has anti-oxidizing effects because it includes an abundant anmount of
active hydrogen having reducing (anti-oxidation) properties, and as a
result, is useful for preventing or renmedying a nultitude of diseases,

Suppr essi NGhAGh&e aréhdlsitid e, bleOibse itl%ﬂa%ﬁvf&ﬂﬁ?&feﬂt %Pth@%ct!i‘\%eﬁlb-bﬁné’e igul ti tude

of fields, such as food preservation and cleaning o sem conductors, in
addi ti on t ahe klectmelgic sdduttical wateAsimphsietirheth witer éye tohes reinmreceveresteni bed

artificial physiol ogi,caf,l .salt solytion accordi.ng t% tge present invention

can be pre%ﬁ%ﬂ%ﬁ‘r‘ge Brgtee ol ¢ 1 themapufaguring methoddprelederlsdy, an

advant age i ' P r d : because t he
9 éd@&foﬂ?%ters i’b(f‘r%x%rlnélg, és B'%E}}otdhﬁfn% A e‘l-’eicﬁ'glygc qulﬁtlp)ﬁ/ Glader

active conponent the ac ance~in ectrolytic reduction

wat er i nplmyanmdionuritg dppana@isqTI-3000, radel 8y Nikbh Teim €v ¢ Ltdvp Brknoaat, anéomxygen i s
elimnated. As for the manufacturing nmethod for electrolytic reduction

wat er, for aPREQRAIaEE methpe thesrplisdaseribad heloeswtin shedaseript ta I pnufagterng

manuf act ur i rat . T . N hon_Tri . ) 1.8 known,
and one aplggggé)?ogtag a@@c&%gh?%@?%%g%gg 55%38?? Cé’a‘i B%F&o%% qr?lslé%ﬂféll"aﬁetgog ription

of a manuf act ur i aGdditehhedjulsahen®f Anttaldneé Bned3YS a@SHE 3bntedd &f soaluwt | on
according to the present invention. In addition, "adjustnent of ion bal ance"

nmeans to adpussandifimsassiont iens sothatpetassinm iamds sedidmponsss 4i: drtoi lons (mel retiek
potass{umigns. : sodiumions =1 : 4 to | . : 8 (nol.ratio). ..10.Thi.s, is
hocauRe in (HGSOSSEstATES P Wike inhe e taline. é&sww i0RY 1 BOAINT QR IFRY i ons
is less thafad: 4Aor‘f56ta@§?ﬁ1ﬁ§§ﬁsb!r§bﬁﬁﬂ§iohf SRLE4M | ONBie BXBBASof the ofgant N€
functions of the organ, tissue or cells to which the artificial

physi ol ogi dasuesar ¢ells al whichithd atifigipl phydiotogivdl sakt sotletoaris appiied teddto s nor e

Codi um i ond\eriorsies, fas o Treleras i ik 1omAEn BV et Bodet BHEETand |
: 3 n;mi t 11? igfise:f SR Bnf 211 14 td P: BEoAdhitESHe S0V MRbcrbRl 25U Md RESmostSOdi UM
15 preferable for it to be adjusted so that potassium ions : sodiumions =1 : 6.
Here, whether or not ions are balanced in an artificial physiological salt solution
can be confirmed by calculating the mol ratio of the sodium ions of the potassium ions
which are contained in the artificial physiological salt solution using ICP-MS (Agilent
7500, made by Agilent Technologies Corporation).
20 In addition, it is preferable for the oxidation-reduction potential (ORP) of the
artificial physiological salt solution according to the present invention to be within a
range from -800 mV to + 200 mV, it is more preferable for it to be within a range from -
500 mV to +100mV, and it is most preferable for it to be within a range from -400 mV
to +50mV. This is because in the case where the oxidation-reduction potential is less
25 than -800mV or exceeds +200 mV, the functions of the organ, tissue or cells to which
the artificial physiological salt solution is applied tend to deteriorate.

Here, the oxidation-reduction potential in the artificial physiological salt solution

according to the present invention is a value that is measured using an oxidation-
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Here, whether or not ions are balanced in an artificial physiological salt
solution can be confirned by calculating the nol ratio of the sodiumions
of the potassiumions which are contained in the artificial physiological
salt solution using | CP-M5 (Agilent 7500, nade by Agilent Technol ogi es
Corporation). 20 In addition, it is preferable for the oxidation-reduction
potential (ORP) of the artificial physiological salt solution according to
the present invention to be within a range from-800 nV to + 200 nV, it is
nore preferable for it to be within a range from- 500 nV to +100nV, and it
is nost preferable for it to be within a range from-400 nv to +50mV. This
i s because réductidg pefhBoMBRF RIMBEIFO Kl bl Al Tseipg K aniiyal is less 25
t han -800nV or exgeeds +200 nv, tPEe a?u???:/??ygns O}gq%d#go%%@ )ti ssue or cells
to which the arkhoughilsl arpfigisli phiysigiogahl sitlsblusiohatcadingso alpgpriesehtt end t o
deteriorate. Here, the oxidation-reductjon potential i e artificial

physi ol ogi &&{ENEGR fansky %lehﬁfﬂto %@é%rrép%oéQPP{I??éIOB%éE’érPEefIIQW\i?ErfPT Brios a val ue

that is ne 1 I; i I < . red ). 10 ( RM 20P,
made by Tod Pt Rlaf Skl beiing schlidt Wb pleERby O BRieRtal | 00 20

salt $ol ut aomi@dhiidlongroteztivsolpti@semd (cheellitissaa calturebe Hapl thesk inerely Wi de
range of applications, it is preferable for it to be applied especially as
(a) organ élustiaterapphieations enwhich ghe asfificipl physiplogirrlisaliosedutionracrerdingdo the
amiotic fluid or praotective.sol uti.o and (c)..cell/tissue cultures. Here,
fhese ner eyt tPheehaniGna L eRnilis sPRRCHUCRE mbboRHERL P ARE ogi ca
sal t sol ut iapsbramgab dhdisrededt nBntidAiS $AAly AFpliREK1E ORithcut Baink ligdHedrtb Yhese
applicable, and the artificial physiological salt solution according to the
present i napplidapans.s wi dely applicable, without being linited to these

applications., 10. (a | i cation Q. gan O eaning Solution As for the

appl ilg)ati ozg)dépaﬁgﬂ%lbésnp&ﬁa@ ?Wgzgqlﬁtﬂ‘gbn, for exanple, a cleaning solution
for the eyes (i i i ; i 1asal
cavity. and | RPN 388 orfin )RR Teh, ol BRI, 4 1T ki n,

the ears, tblatibedortthe ey (Including eyt deogs), dndeamingt dodutlonfer themasat lcesity, thd

pancreas, the hrain, the oral cavity, the abdom nal
in addition, applications for cleaning organs, such as skin, the ears, the heart, the lungs,

the kidneys, the liver, muscles, the pancreas, the brain, the oral cavity, the abdominal
15 cavity, the spleen, the gallbladder, the appendix and the digestive organs, can be cited.
(al) Application as Cleaning Solution for the Eyes (including eye drops)

In inflammation of the eyes, active oxygen is generated in locally inflamed
portions, and furthermore, inflamed cells are attracted to these portions, and active
oxygen is generated from these attracted cells in such a manner that these two

20 phenomena cause itchiness in the eyes and symptoms such as asthenopia, and damage
eye tissue. In order to prevent damage by active oxygen as described above, the ability
to eliminate active oxygen and the ability to make it difficult for inflammatory cells to be
attracted to inflamed portions is necessary. The artificial physiological salt solution
according to the present invention exhibits active oxygen eliminating activity and effects

25 of suppressing chemotactic activity and migratory activity in polymorphonuclear
leucocytes, in particular, neutrophils, which are inflammatory cells, and therefore, in the
case where the artificial physiological salt solution according to the present invention is

used as a cleaning solution for the eyes and for cleaning eyes, preventing eye disease
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15 cavity, the spleen, the gall bl adder, the appendi x and the digestive
organs, can be cited. (a]) Application as C eaning Solution for the Eyes
(including eye drops) In inflamation of the eyes, active oxygen is
generated in locally inflamed portions, and furthernore, inflamed cells are
attracted to these portions, and active oxygen is generated fromthese
attracted cells in such a manner that these two 20 phenonena cause itchiness
in the eyes and synptons such as asthenopia, and danage eye tissue. In
order to prevent damage by active oxygen as described above, the ability to
elimnate active oxygen and the ability to make it difficult for

i nf | ammat oryfieeddigintifg Behenatust &ChRd: E& mﬂafth@em WREL Eotsct IchsEep8Sad Y. The
artificial chhySI ol ogi caI salt solution according to the present invention

exhi bi ts actunng W}}tgmnVBlflanrdmImlnkeg andtused 8ya alaghieg §adation @Blr@fh&ahlpg)ofebsl ng

chenotactic acti and ratory ctivity in pol ucl ear
| eucocyt es, YFhH?2 ?ttt & imgror o @Gf‘?%dﬁf? r%ma%ﬂ‘éﬁu%%ssgcgo ﬁ?rgtecﬂ’&t/‘ cells, and

therefore, ihﬂarﬁﬂﬂ@no&@ff&ts"%ﬁ@el@&%l%é bl G wiby ‘?ﬁﬁ‘k I%Ql Hﬁ*ficﬂf{lo} .tl?é)tllS?lSé on

according to the present 1nvention used as a ning solution tor the
eyes dnd fan tid eaesite1be dyesgedpyarnsvd dnges ye sutist@assehat gelefaddstaetive vkypgehng,
when dust or sweat get into the eyes, when contact |enges are used, during

work on VDPramEesuhe Fhlkéymp% SHSIEEIS dy % |8tr@zrraemj upepartablederling e i ng of

the anti o (orrarmBlRdFnRe BRERA e phdloh AR Aficd BRY G808 1ok g

it difficuldyefein Edﬂﬁlemaﬁesiue Axcbilidghe tl@é/ﬁﬁﬁ&l@l ﬂl@zs@&j@&ﬁﬁ@hltbéohﬁranl atofdiiggen or
substances that generates active oxygen. As a result of this, synptonms such

as dry eyesto the pwagé inyentioi: Srpagicuanly appropriategor useeastacclezqinigovoditipm foothe, tired
eyes tch i nes

bl i nki h
e ai 101 arSas CadugpaRHERPPsTHEBR R GrgfeoBimpey B Boredl OB EL e

according fombRRcRAAS Eﬁb}l wr%@%k?%bn'tﬁat% &de?éilediﬁﬂ ﬂﬁe%w&mry &, hofuse as a
cl eani ng sol ution for he 10 eyes (i ncluding eye drops) whith 1s used for

cl eani ng emtacnlemseiedryteyepresnﬂang freerDlTswmé: strangeob encgmibetablgedelngs act i ve
oxygen t hat erated at the ti rrEi of eyes,. use of contact |enses,

dry eyes recg{ﬂtp%rqagrb?ﬁcxymre\%ygs 1 tbﬁeyﬁn%‘b’l’i‘ﬁ?ﬁealﬁl blinkigg a6ys  due to

a f or el on bagaanbl &9 BY Bibve iz BERSaR kB find WHER QLA Suldt Bed kI 1O,

15 into the eyes), or at the time of healing of the eyes and at the time of operation. In
recent clinical research on dry eyes, 31.2 % of VDT workers had dry eyes, and 44 %
were suspected to have dry eyes. In recent years, the number of VDT workers has
been steadily increasing, and actually, a large number of people are suffering from dry
eyes or symptoms that are close to this. It is possible to manufacture the artificial

20 physiological salt solution according to the present invention in lines, and it is possible to
mass produce with a high level of reproducibility, and therefore, it is possible to widely
provide the artificial physiological salt solution according to the present invention to the
people who are suffering from dry eyes or symptoms that are close to this.

In the case where the artificial physiological salt solution according to the

25 present invention is used as a cleaning solution for the eyes, the artificial physiological
salt solution is contained, for example, in a cup of 5 mL to 20 mL with the rim in a form
that fits around an eye, and the rim is pressed against the area around the eye, and the

user blinks with the artificial physiological salt solution making contact with the eye, and
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bl oodshot eyes, for preventing eye di sease (after sw nm ng, when dust or
sweat gets 15 into the eyes), or at the tinme of healing of the eyes and at
the tinme of operation. In recent clinical research on dry eyes, 3 1.2 % of
VDT workers had dry eyes, and 44 % were suspected to have dry eyes. In
recent years, the nunber of VDT workers has been steadily increasing, and
actually, a large nunber of people are suffering fromdry eyes or synptons
that are close to this, It is possible to manufacture the artificial 20
physi ol ogi cal salt solution according to the present invention in lines, and
it is possible to nmass produce with a high I evel of reproducibility, and
therefore, fhereb§ thOSPd Bindelceanbdlel v adBfiiBY! He ahﬁ?&ié”p 1 ﬁélsgi@lﬂ AR %sIu@bRYi cal
salt solution actcording to the present invention to the “people who are

suf feri ng facoordimg/toetie present syveptiansant beatsea irethelfose of eyetdrbps, ahd it thés case

where the artificial, physi.ological salt solutiqn according to the 25 present
i nventi on i4egs tflai§h3é919!1’%%i5%§5°§‘étm& 1s gantaged pthing ganveptignal contamer gar

physi ol ogi c i i i f.ar. e €,ad N f 5nl to
o0 o s O B S P B0 SRR Do AT el BV
pressedl agawhat ittibasaligayad@padt isheefeble fonthetdye drapsab bblin Bisposablehtypee
artificial phﬁsiqlogicaL salt solution making contact wth the eye, and -
19 t her eby, Pack® vaihoug aixibeingineatieaptic ap inepfiventimmal eyeedraps.i i ci al

physi ol ogi cal,\sal t. sol utiqn .aceqrdin t resent invention can be used
in the for U@ozf)_lgpféw%ﬁoélpass,a s _%a‘(“ﬁ?réﬁ’ég\gaéél_hfﬁvﬁ@ artificial physiological
salt sol ution i sicuaitnNRdh¥tiseivihefe &@Qh@ﬁt‘idl9P?Ji916$i@£13§aﬂf§61ufti@ﬁ acEt8ingr Ops

a

that is used to allow several eye drops to fall info the eyes. In the case 5
where it i stoubegrasenteyentemisappliad dss @eaping wbitonifor themasad gevity, dpst, t o be in
di sposabl e type acks, without. m xing.in an antiseptic as jn nv.ent i onal
yer albps {5 edRi el hish R ikt s hahl v e rrmased and fHe Rie

addi tion, igrih SR Lot il j C (N

accordi ng ?% ?ﬁgﬁpéﬁg n%gﬁ%ygﬁF?ghb%%ﬁggﬁ??g%ﬁgghgggTg%%éﬂgﬁggﬁh#fgﬁpfor

t he nasal ca\hayfeveduad be dppsagsed guger s anfpeixidatiomsffedthand arkrinflatimatiot he

nasal cavity_.can be renoved, and the inside of the nasal cavitégce%_n be

cl eaned appiEstsofithe g;}iﬂgiﬁbphyﬁio(lﬁgéﬁa{ $aétrﬁ0h&i_qnewg§)m§ﬁ¢ﬁﬁla&§n@% Ed s 855 ever
can be supppaRsegke e R aHiRiA Phis QBLIIALLR BWIEhEF G ARY 1S et ammat i on

15 invention is used as a cleaning solution for the nasal cavity, for example, it is contained
within a container having a spraying means so as to provide a spray form that is
appropriate for spraying into the nasal cavity, and thereby, the nasal cavity can be
cleaned appropriately.

(b) Application as Artificial Infusion, Artificial Amniotic Fluid or Protective Solution

20 In the case where the artificial physiological salt solution according to the
present invention is used as an artificial infusion, artificial amniotic fluid or a protective
solution (for example, protective solution for myocardia), the cells or the tissue, the
organ or the fetus is not subjected to oxidation damage with ease, and as a result, effects
can be gained, where recovery becomes faster. In the case where the artificial

25 physiological salt solution according of the present invention is used as an artificial
infusion, the artificial physiological salt solution can be provided in any well-known form,
for example, contained within an infusion bag. In addition, in order to prevent edema

by reducing the amount for administration of an infusion, an artificial infusion may be
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effects of the artificial physiological salt solution, wthout causing
undesired side-effects. In the case where the artificial physiological salt
sol ution according to the present 15 invention is used as a cleaning
solution for the nasal cavity, for exanple, it is contained wthin a
cont ai ner having a spraying neans so as to provide a spray formthat is
appropriate for spraying into the nasal cavity, and thereby, the nasal
cavity can be cleaned appropriately. (b) Application as Artificial

I nfusion, Artificial Amiotic Fluid or Protective Solution 20 In the case
where the artificial physiological salt solution according to the present

I nvention ligy, e%e%e”asds?rboﬂéémfatéa' s%lutioﬂf(Héxh ac@r{cfehtfrét%nath?ﬁ%%ké}nﬁléw dor a

protective solution (for exanple, protective solution myocardi'a), the
cel | s or t hendsitsghee thantvenventigazl antifididl @hfeslogicalsahedlutioy) daviag atligloxi datl on
damage with ease, and as a result, effects can be gai ned, where recovery
becomes f asSBOLC Prespies Withinsthaisbpve daseribgdiiepgecinahe Q@S%wemle@ cly th %sase

solution a t e

ot usi on, - cRe e iR RbERER el RRbh AR G B e e R BB i 1 any
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addition, in order to prevent edema by reducing the anount for

adni ni st r atapprepoRtegPrtaiiansi such aananmet ihat tican b | deomtqﬂdny uperus 2Da i npl enent ed
as a concentrated sol ution VJngﬁa conce tratnﬁn t hat for?ﬁxanple

times hi ghd¥ §HRARVOBAD SIS Fferigdiom ppRiemBEsIS pIihE GimeLt PrEhptugs, PFins)

having a highy Qﬁfﬂ?ﬁﬁxﬁoﬁ)f@%ﬂéﬁalw ﬁsmgnfér*&aﬁPQVEcﬂﬁét‘éf Ibet dRPggivify t he
present |nvent|on I'n the casé Wwhere the artificia hysi ol ogi cal salt

sol uti on aduerth.di Ingrddionhim tbc easemhermmeralrmﬁnral iphysislegical sah salutian atdarding |

amiatic fluid, it can be ed in such formas to,be contain in an
appr g‘;drl at d° (’SIE)EhPrz?F‘Wélm"ieﬁn %{jd%PfQFecflﬁ%lfﬁPtﬂorb o Bempi Qé?téﬁf“ierﬁoﬁ"t‘f’ﬂe

ut erus of tine
of prematurs MEPTagE t“P%?ﬂgF‘. ErbDIgEe] Sl QflchQIh 0P LRAIE eprblidedh
exanpl e, a sach hédrer as tatbetchﬁtamdiemﬂﬁn gryvwelt kndoivi infusiémbapddi tion, in the case

where the art|f|C|aI siological salt solution according 10 to the present
i nvention i(§ 6§elepaa§nas é?lgiré‘é‘#q Geltwel ution (for exanple, protective solution

for nyocardia), {4 BituiHefd Mk AR BhAKISALa 38t boriRb'AARRRERs O™ €xanmpl e,

be provided in
15 present invention is used as a cell/tissue culture, effects can be gained, such that cells or

tissue 1s not subjected to oxidation damage with ease. As a result of this, it becomes
possible to conduct experiments using cells and tissue which is cultured in an
environment that is close to that within the human body.  As for the cells that can be
cultured in the artificial physiological salt solution according to the present invention, a

20 multitude of well-known culture cells, such as primary culture cells (cultured cells before
being applied to a cell line), passage culture cells and ES cells, can be cited. From
among these, in the case where the artificial physiological salt solution according to the
present invention is used for culturing primary culture cells, notable effects can be
gained, such that the lifetime of the primary culture cells is extended, due the

25 suppression of oxidation damage. In the case where the artificial physiological salt
solution according to the present invention is used as a cell/tissue culture, it can be
provided in such a state as to be condensed in advance and contained within a container,

and then, mixed for use, on the basis of the application, with an appropriate culture
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such a formas to be contained within any well-known infusion bag. (c)
Application as Cell/Tissue Culture In the case where the artificial
physi ol ogi cal salt solution according to the 15 present invention is used as
a cell/tissue culture, effects can be gained, such that cells or tissue is
not subjected to oxidation damage wth ease, As a result of this, it becones
possi bl e to conduct experinments using cells and tissue which is cultured in
an environment that is close to that within the hunman body. As for the
cells that can be cultured in the artificial physiological salt solution
according to the present invention, a 20 nultitude of well-known culture
cell's, suchp@fuBlsbRabY uﬁt%'atdérsﬁed:ﬁaltibftha(tthéﬁ%%‘iia@?éﬂo%thﬁﬁQEélls/tB@lhé?g appl i ed
to a cell line), passage culture cells an cells, can be cited. From
anong these, in Theearthsd phpsolegichlesatirsblutioniaatorping so dleogesst irvahtiorsmbyit i on
according to the present_invention is used for culturing primary culture
cel I's, not A9PEIRE radtitdeefpraensywithivf ragge whenedhe efieet of thetRrasenbmveniiony, i par y
culture cel i t . b S S| i i ge. In

t he case vvha!ég gbﬁﬁgﬁ(a?{gﬁﬁgg ipg(#g%l ’9@?‘% bg'%%g{rﬁg’a%u? &'og{) e‘lﬁﬂln@ﬁﬁéaec ordrng to the
preseri i nuhiotédoRin, glutiRidn@peraxidadd, 4 urinstyangiintibtibitorl (UTIRMRIREninRAOVI ded in
such a state as to_be condensed in advance and contained wthin a container,
and then,' asiiviaganbe citedbas examples. bHds Brefrable forgppronentiafiihe sliavis dgseribed

appropri at bture -21. nedi oluti,on with.a.desired ratio that i
P obr 1 at Prptd 1 ok heTECRT At R h Mol BRSSP elshl el sPBBbRLT s
sol uti on aceesdingtolthe preSenPieAidn. | MRNTsibechuI®Ih the @iMealiera thaUd dnitdrid de thef

proteins, within a range where the effect of the present invention are not
| ost. As t Huekeipexseedsts) masstel there is marskfthatnindesirablesfiosts de ddiesioratmaen (I8OD) , 5

t hi orgdoxi | ut at hi one. peroxi dase,..a urji.nary tr in i.nhibito A1),
bl burith_andundiaf Do @nirEe Srtaadr selsdo iRt AiAdl bhyrBedst alebitioh
content of it heymrRove described protein to be not higher than 6.0 mass %in
the artificial physiological salt solution according to the present
i nvention. This Tle fresatseentiontdi prasidesvn erethodifer mamifectuiriof at hetificl ot ei n
exceeds 6'0}3&32% % therf Is arisk that undesiraple effects, qr

[

deteri orat iR giopbsatlFoluiAR APeTding jO HRERIFSThINVARIIASy BhfdesErbedkanayet oAnhi ch
the artifichal Ry SOhadbE fr SaHin3A'pUbiGBgical salt solution according to the

15 present invention is a method for adjusting electrolytic reduction water so that the active

hydrogen reaction value becomes 0.01 to 1, the pH becomes 4.0 to 7.9 (preferably, 6.0
to 7.9), and the osmotic pressure becomes 260 mOsm/L to 2560 mOsm/L (preferably
260 mOsm/L to 320 mOsm/L).
In accordance with the manufacturing method according to the present invention,
20 first, electrolytic reduction water is gained using, for example, an electrolytic reduction
water manufacturing apparatus (TI-8000, made by Nihon Trim Co., Ltd.). Electrolytic
reduction water can be gained by, for example, adding an appropriate electrolyte to a
material water (water before being electrolyzed), and after that, electrolyzing the water.
As for the material water that is used for the preparation of electrolytic reduction water,
25 ultra-pure water (MilliQ water), pure water, distilled water and faucet water can be cited
as examples, and it is preferable to use ultra-pure water, pure water or distilled water as
the material water, taking into consideration the fact that it is to be applied to a human

body or living cells.
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is applied. The present invention also provides a nethod for manufacturing
an artificial physiological salt solution according to the present

i nvention, as described above. A manufacturing nmethod for an artificial
physi ol ogi cal salt solution according to the 15 present invention is a

met hod for adjusting electrolytic reduction water so that the active

hydr ogen reacti on val ue becones 0.01 to 1, the pH becones 4.0 to 7.9
(preferably, 6.0 to 7.9), and the osnotic pressure beconmes 260 nOsmL to
2560 nOsm L (preferably 260 nOsm L to 320 nOsiti/L). In accordance with the
manuf acturi ng nmet hod according to the present invention, 20 first,

el ectrolytic redacfor e shedt@lyté, SsoBRinNBMrobsdd) otdsSiimearadide, sediugl @fdride] ytic
reduction water manufacturing apparatus (TI-8000, nade by N hon Trim Co.,
Ltd.). El ecetasbiym chloridsdind hexaehlgaeplatindaacith canyg eited ab;ﬁxamplés,@ndrfmr@, addi ng
an appropriate ectral yt Q. . terial .water (wmater before bein

ol ectrol yzaanednde i bylibde slBbr b dsiiE e WP o BHR vt or
water that prévedRikthiRlorhhFodh?Ba Ald At RigeRbaEH RN iHe Jsﬁ%?blé?'as vRfgs, 25
ultra-pure water (MIliQwater), pure water, distilled water and faucet

wat er Scan lige c¢dueminceast lgpachidress acidd The elsctpolgteds adaled to thamnateribt watepir e

wat er, pure ter or isﬁilled vvat(iar .as he materi al ter, taking into
consi der at S8¢P § manpedhatitheelectric candustipity alfhe mageriah water heeamesy BERFET@PYY i vi ng
cells. -22 I r I roxide, i u i de,
sodi um chl é‘ré?l fé?{ha}ﬁgtsg §?°3‘;ma§h?{%°?f’ ge?%ﬁigmn@(bg%ﬁ/?%ﬁgp}log?it“g’?%ﬁag?r gé(g%&r%ébe
cited as examphesf elediblfte asedsaimungerttbam, susipah bletthy dbadudieitaiitilermpeiassi um
hydroxide is preferable, in order to prevent m xture of hypochl orous acid

that is gereten tubs fongempledsng/ve 898 me/Laelreably, 48 me/ttie 368 cug/tetide of
hypogfl or O?r?cirggr%?rgcl?esoer{)@ﬁttraCEO%Sitrﬁa ;inggéj ?agsgtw ng{‘egﬁdgﬁﬁ \ﬁg{lrgkjd\’\@é §leglld Such a

manner tha ¢ conduc fpbecones,
pr ef er abl y the éleétrdiges than 100 ~LS/cm and nore preferably, 100 pS/cmto
1000 PS/cm The added anmount of electrolyte needs, in order to gain such an

el ectri ¢ conducthledtralysiscantbe cartedrausbisingva eell-knowntatectriodyticagdugsion wateing/ L t o
800 no/L, %a%{lﬁarc?ut%{n%’ap%gra{lrlg/(lp‘re%e?atﬁy 9?—8696 k‘macﬂantgy Nihon Trim Co., Ltd.)), that is
provided with at least an electrolytic bath having a negative pole chamber that includes a
15 negative pole and a positive pole chamber that includes a positive pole which are
separated from each other by a diaphragm. The conditions for electrolysis are not
particularly limited, and electrolysis can be carried out under conventionally known
appropriate conditions. Conditions where, for example, the currentis 1 A to 5 A, the
voltage is 0 V to 80 V, the temperature is 4°C to 60°C, the length of time is 1 second to
20 one hour, and the flow rate is 0 mL/min to 1500 mL/min, can be cited. After the
completion of electrolysis, the water that has been produced in the negative pole
chamber can be provided as electrolytic reduction water. Furthermore, it is preferable
to provide the electrolytic reduction water after carrying RO (reverse osmosis
membrane) processing.
25 In accordance with the manufacturing method for an artificial physiological salt
solution according to the present invention, electrolytic reduction water that has been
gained in this manner is adjusted so that the active hydrogen reaction value, the pH and

the osmotic pressure respectively fall within the above described range. The active
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10 nore preferably 50 ng/L to 200 ng/L, in the case where sodi um hydroxi de
is used as the electrolyte Electrolysis can be carried out using a

wel | -known el ectrolytic reduction water nmanufacturing apparatus (preferably
Tl -8000 (rmade by Nihon Trim Co., Ltd.)), that is provided with at |east an
el ectrolytic bath having a negative pole chanber that includes a 15 negative
pole and a positive pole chanber that includes a positive pole which are
separated from each other by a diaphragm The conditions for electrolysis
are not particularly limted, and electrolysis can be carried out under
conventionally known appropriate conditions, Conditions where, for exanple,
the CU""enthy'd?oéen@‘eatcﬂoévﬁuetfefeexa\ﬁ@ﬂlé QR bk 8d gstVngdﬁgtir}énortJﬁd&?s Kature is
4'Cto 60'C the length of time is I secon one "hour, and the flow
rate is O rﬂ_¢qm0d1yttccredlﬁfmnmartensn thatanddseedadtizvd hyddfogen rdakigon \zaiumlsgaﬁrmd of

can be.py ovradngs B okt sapibpatbsredduaehon e sBeh on ot sk
pr ef er ab eshr%%%ﬁ%\éfb‘égr "B G150 Kh BEECHER RN Ben B ShafRLENI MO RO

(reverse o process

manuf &t ur iaey, sedibeditrae aad HEPES)) cmbajl adﬂih}g&iyﬁf&g]&@ac&l&irtsodﬁlﬂ{ bydroxide.
according to the present invention, electrolytic reduction water that has
been gai ndé adgitiop; e pamabe Pﬁ%s%ﬁfﬂbb%@]w¢ e examplea by ﬁ%lmrmémsmacu on

| th h t t wi t,hi t h b
Hoser! bed Ok eRBSqhOfRRIR MBI TENS BetiRaRERblY Bretolif ineaie” drrslle, 27002,
be adj ust edeknhidlick wialy e agpro@ﬂaﬁm%nmnéd%r a@li8flehOlalkinGhd RUHG! bAECYREST SO

that a desired active héaro gen reaction value is gained. 1In addition, the
pH can be amansnd@r@tiomwoa |thga<a1vblhfydr@igerag®nmor( Value &mweeqmmom lhtg,hdr ogen
carb asic so hydr o osphat e, tr| c 5
aci d, od| LH%I[B?(EW Qﬂ%s Obtﬁopa% hﬁfafn(?g Eﬁgf gﬁ?‘ﬂn%‘r Dodi um

hydr oxi de. mbwmse@r}nosm(gﬂ}pﬁab  ROGROMRA. ©HR0RR0MIYst ed, for exanpl e,
by diluting or condensing el ectrolytic reduction water so that a

desi red osnoti c Ipraessrdarceiwitlgrhie mehufathesg mdtbahfor guestifioi) pbesiclppreajmaltat el y
combi ned f Osrolu%gn%%}:orrﬁﬂl% t;[)?}llq ;g]rgese}n? %vgrlljtgo%agt 1§ Erfe?erabﬁe Ifonrttﬁe step of adjusting the
ion balance in the electrolytic reduction water by adding sodium chloride and/or

15 potassium chloride to further be included. Concretely, the content of sodium ions and
potassium ions can be adjusted by adding sodium chloride and/or potassium chloride, so
that potassium ions : sodiumions =1 : 4 to 1 : 8 (mol ration) is gained in the electrolytic
reduction water. Here, sodium chloride and potassium chloride are used, because they
do not affect the pH.

20 This step of adjusting the ion balance may be carried out before or after the
adjustment of the above described active hydrogen reaction value, the pH and the
osmotic pressure, but it is preferable for it to be carried out before the adjustment of the
active hydrogen reaction value, the pH and the osmotic pressure, because these ions are
used also at the time of adjustment of the osmotic pressure.

25 It is preferable for all of the steps in the manufacturing method for an artificial
physiological salt solution according to the present invention to be carried out in an

aseptic state, or for sterilization of the filter or sterilization using an autoclave to be

carried out after the preparation of the artificial physiological salt solution.
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consideration, so that the active hydrogen reaction value finally becones 0.
O01tol the 10 pH becones 4.0 to 7.9 (preferably 6.0 to 7.9), and the
osnotic pressure becones 260 nmOsm L to 2560 nOsm L (preferably 260 nmOsni L
to '320 nOsmL). In accordance with the manufacturing nethod for an
artificial physiological salt solution according to the present invention,
it is preferable for the step of adjusting the 1ion balance in the

el ectrolytic reduction water by addi ng sodi um chl ori de and/or 15 potassium
chloride to further be included. Concretely, the content of sodiumions and
pot assi umions can be adjusted by addi ng sodi um chl ori de and/or potassi um

chloride, so thadre At AR hASogica Qi YO fccording t(f]‘thh%rrcléseht Bvédih

ration) is gained in the electrolytic reduction water. , sodi um

chl ori de ansingdirsisedi torthathildch denauécusedin doeomlasee wheyhe abovedescabédct t he
pH. 20 This step of adjusting the ion balance may be carried oqut before or
after the WP mtmefﬁoé AECORGBY &0 Heguesepieiavertiony & IRygrvHeRcHERbYdre#eny al ue,

t he pH and : LesSur Ut~ ] 1~} roitat «carried
out bef or e "EhondAiE S oPLST oMbt o 17 bTAREGEY BULE 7 OF abd pebsBE L 20,
the oot i QreyseRssie60 Mgl 36 256EHOshD §prafe@ablyl 260 n)sHOL ad 320 enO3nvR),als

adj ustnment of the osnotic pressure. 25 It is preferable for all of the steps
in the nmanules@ihed iaheyerethserifinial physelogicrlosaliisoluging sresrdigs cathesiesens ol ut i on

di t. i t. b i ed t_in ti t at e,
o For sterfieniGy BATAGTbe ENGRLMED. kP 8fmbRl i SPePihe Pl me i3 o e
carried outhyafdgRh abd¥ebiRpRPMBihk bt lcollfig selettel iGhnPlhe g QImBiisgabs 8al t

solution. -24 Here, the artificial physiological salt solution according to
t he presentplatmuenddllord, aipslladwmlicolivit ea varadiunacolloi laniimnrmeiaidzeant war elitai n

accorflence Wbl heySiove descr Lped,, maauleqturd ng, TELod crcording do the
T
descri bed ghosssing hhysicdliifilietitalce phymicoliwrgiicralisisghiicrowhuds] lightaadiatieli g t o t he
gr rens; Rf)d :,\Bﬁg 'teii%pld (t:}%rr]l, ﬁllesa(cjzti\t/)éa hyné?gggnarggcl%iro%%ahfe?{he%)ﬁaarrrPdl t%’e oisrrrllofitg g?ersguz%'gce wth
are appropriately adjusted, or in accordance with a method where lithium, sodium or
15 magnesium is dissolved in acid water, and after that, the active hydrogen reaction value,
the pH and the osmotic pressure are appropriately adjusted. It is preferable, however,
for the artificial physiological salt solution according to the present invention to be
~manufactured in accordance with the above described manufacturing method according
to the present invention.
20 In the following, the present invention is described in further detail by citing
examples, but the present invention is not limited to these.
<Example 1>
A mixed solution of 0.857 mM of an NaOH aqueous solution and 0.143 mM of
a KOH aqueous solution (mixed solution of 0.428 mL of 2 N NaOH aqueous solution
25 and KOH aqueous solution (0.428mL of 2 N NaOH aqueous solution and 0.072 mL of
2 N KOH are dissolved in one liter of MiliQ water)) was electrolyzed in an electrolytic

reduction water manufacturing apparatus (TI-8000, made by Nihon Trim Co., Ltd.)
(current: 5 A, temperature: 20°C, flow rate: 1100 mL/min). A 1.437M NaCl-238 mM
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hydr ogen absor bi ng/ absorbing netal colloid selected fromthe group
consisting of a platinumcolloid, a palladiumcolloid, a vanadiumcolloid,
an iron colloid and a silica 10 colloid is added to water, and after that,

di ssol ved hydrogen is generated by nmeans of hydrogen gas bubbling,

di ssolving of mnerals, ultrasonic processing, magnetizing processing,

physi cal inheritance, atom c vibration using m crowaves, |ight radiation or
the like, and then, the active hydrogen reaction value, the pH and the
osnotic pressure are appropriately adjusted, or in accordance with a nethod
where [ithium sodiumor 15 magnesiumis dissolved in acid water, and after

that, the agg¢y Xcﬁ.\eaﬁggﬁm \Fvgéi@cfdeﬁ"?o Mm%lﬂllsglbceﬁ Qfecf} Bgecfug 019 £ oRfeESSUr e

are approprlatey adj ust ed. r ef e artificial
physi ol ogi aalad;mt themmmtuctpmesamechdqedgaﬂia)wtahblaﬁt Kﬁatlueoluveasitmam eﬂmﬂm@mc
manuf actured, in, accordance wth the above descri bed nanufacturln met hod
accor di ng r@@-"ftf%‘ wresBAr DnvERen. e PR ovas adiuped o 1SaKingg] NilAE! #nded et
invention iggcdescribed in further detail by citing exanples, but the
present invention is not limted to these. <Exanple 1> A m xed sol ution of

0. 8 $7 n-A4 of Aaa réda@hisifieidbptseibldgi@ansatgbliionlst whicAMhefactive Idrbggueous
solution (m xed solution of O. 428 mL of 2 N NaOH aqueous sol ution 25 and

KOH aqueousre@;élqmabw W& W08 (measpired lmamdanaque&hwsDBNB&m@thOQh@h@pHmsm of 2

N KOH are o ed jn.one Ui olyze n an
el ectrol yt |d)C 1?‘8%315’5?4 8P rm%ﬁrn@% %\éc\é} lﬂ%dm%y%gﬁnﬁ? ?&Ce)% g’tfd{fz :je by
Ni-hon Tri mdeessurd8ls 303 MOAE Mheastref using MR storefer (AdSoy ROBBIRIG: 1100
mbnin). Al 437M NaCl -238 mM -25 KCl aqueous sol ut| on vvas added to the

produced el @mplomtwm))maﬁghucddl o hisattaficial rphpmdegwaltsaltad]uﬂem cofteined ridfi c _
v orite 1 AL oot st wee Leafruststim onyens () mEoll f higndiont. 1 N O
T Ty Nt b S SR
DBNBS net hatrpotdienpiandithe oxidation-reduction potential was -100 mV (measured using an
oxidation-reduction potentiometer (RM-20P, made by Toa Denpa Kogyo Co., Ltd.)).
<Comparative Example 1>
15 An artificial physiological salt solution was prepared in the same manner as in
Example 1, except that distilled water was used instead of electrolytic reduction water.
The gained artificial physiological salt solution was measured in the same manner as in
Example 1, and it was found that the active hydrogen reaction value was 0, the pH was
7.5, and the osmotic pressure was 303 mOsm/L. In addition, the content of sodium
20 ions, which was measured in the same manner as Example 1, was 145 mEq/L, the
content of potassium ions was 24 mEq/L, the content of chloride ions was 170 mEq/L,
and the oxidation-reduction potential was +350 mV.
<Comparative Example 2>
An artificial physiological salt solution was prepared in the same manner as in
25 Example 1, except that the electrolytic reduction water that was prepared in Example 1
was condensed to five times its original concentration for use instead of the original
electrolytic reduction water. The gained artificial physiological salt solution was

measured in the same manner as in Example 1, and it was found that the active hydrogen
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7.5 (nmeasured using a pH neter ((D 260, nade by Beckman Inc.)) and the
osnotic pressure was 303 nOsniL (neasured using an osnoneter (rmade by
RCEBLI NG Corporation)) was gained. This artificial physiological salt
solution contai ned 145 10 nEg/L of sodiumions, 24 nEg/L of potassiumions
and 170 nEq/L of chloride ions (respectively neasured using |CP-M5 (Agilent
7500, made by Agilent Technol ogi es Corporation)), and the

oxi dation-reduction potential was -100 nV (neasured using an

oxi dati on-reduction potentiometer (RW 20P, made by Toa Denpa Kogyo Co.,
Ltd.)). <Cbnparative Exanple 1> 15 An artificial physiological sal t

| uti d h
i st 17 ed warbPRAETed & M STy wrogh rapyie ® B vo RO T
gai ned art idH#ibal the IaMﬁt'eﬁ’ﬂ (ﬁg;'oﬁﬁlm oAk il Whi ARaMRSI ABAS Mrkdmhfhdrie same

manner as in Exanple 1, and it was found that the active hydrogen reaction
val ue was Exatipe hhvasa4S mEGL, thedonteat oﬁpmassmnprcelsmsémm&q/BO&erc@stdm I n

addi tion, the, cantent of di 20 | whi ch was neasured in
manner as @EQWBP € JONS s @ﬁ@ﬁ% d‘Bﬁ@"ld&B‘Pﬂ ESfluCHen pRjeRN N@M%e has 24

nEq/L5the<<§3;;1; piaRIEGR W 4de ions was 170 niEg/L, and the
oxi dation-re ucﬁl oln pot e ﬁr al was +350 nV. <Conparative Exanple 2> An

artificial physiAni agificial plsaiologicl sdli soutivmswy rieparedin the tshife sanBermBmmer as in
25 Exampl e 1, except that the electrolytic reduction water that was, prepared

in Exanpl e HXamples], e pens plaas dhe pH of the ql?%@évtmrgdwwg.wﬁw HYRRTRIERATESH for use
I nstead of Céé{zﬁlg %Qﬁé}ys@é?&&%"d Yl ng 'O'Th‘é’gtm%rdal%a%}é@? @'f'c' al

physi ol ogi Ton Was Y Heas i N the sane nanner

1, and it wals séleﬁ&dwtabaieagda&i AGhé VAndWehg ap ir EfaniRa ¢! At vak Bindabatl. 8 t he
pH was 7.6, and the osnotic pressure was 303 mbsmiL. In addition, the

cont ekt  of th@mtwmhwémen vaciaen V\d@e weal ¥betheipil wheS Sants thapsmptia sresseanyl e 1,
R S s AR Y
0 V. 5 <CogRehdnh¥eastEsample], 37as 145 mEqg/L, the content of potassium ions was 24
mEq/L, the content of chloride ions was 200 mEq/L, and the oxidation-reduction
potential was -50 mV.
15 < Comparative Example 4>
An artificial physiological salt solution was prepared in the same manner as in
Example 1, except that the pH of the electrolytic reduction water that was prepared in
Example 1 was adjusted to 8.5 by adding 1 N HCl. The gained artificial physiological
salt solution was measured in the same manner as in Example 1, and it was found that
20 the active hydrogen reaction value was 0.06, the pH was 8.5, and the osmotic pressure
was 304 mOsm/L. In addition, the content of sodium ions, which was measured in the
same manner as Example 1, was 145 mEq/L, the content of potassium ions was 24
mEq/L, the content of chloride ions was 180 mEq/L, and the oxidation-reduction
potential was -100 mV.
25 <Comparative Example 5>
An artificial physiological salt solution was prepared in the same manner as in
Example 1, except that a 1.437 M NaCl-238 mM KCl aqueous solution was mixed into

electrolytic reduction water at the time of the adjustment of the osmotic pressure (mixed

-27 -



An artificial physiological salt solution was prepared in the sane manner as
in Exanple 1, except that the pH of the electrolytic reduction water that
was prepared in Exanple | was adjusted to 5.5 by adding I N HCL The gai ned
artificial physiological salt solution was neasured in the sane manner as
in Exanple 1, and it was found that 10 the active hydrogen reaction val ue
was 0.06, the pHwas 5.5, and the osnotic pressure wa.s303n0Csn L. In
addition, the content of sodiumions, which was neasured in the sanme manner
as Exanple 1, was 145 nEg/L, the content of potassiumions was 24 nEq/L,
the content of chloride ions was 200 nEq/L, and the oxidation-reduction

potenti al ‘é"gﬁ@io'sxg%t}@%él-ﬁél a u@ﬁ'@s%ﬁlﬂwnyeel%ﬁ?gﬁkﬁeﬁtiép“%{etriJ (i).gi:@l.2). TEiaerl o

physi ol ogi ol ution was prepare he same manner as I'n

1, except tpahed drefigitl miysiblogioal eattsohltivhiveasmeehogriet dntheah@e nidnaér avds prepar ed
in Exanple_| was adjusted to 8 5 by adding I N HCL The gained artificial
physi ol ogi cEremplal andgf wap &vnddbatﬁbmmve@ygwg@%éeaéfa%vakir%we? 086, the PEcanpl e

1, and it u i n feaction.va 0. 06, the
o vas 8. 5o LB Bmblle bisSuRE Wl B4 QBRI R mihdtfestY,
contendy of satilirdBrsOWHich Wis Gleav@ed FEMS U486 nalndrhe ExampR 1MRiRan sasEdxanpl e 1,
was 145 nEqg/L, the content of potassiumions was 24 nEq/L, the content of

chl ori de i ot cpatent glpaimgium ioanwas he mbd/dathe eantertchfchloside igstwar 138 was - 100

nv. 25 <Co rg{iv Exanpl e 5>dAn.artichLaI ggyskological salt solution was
prepared in > SR HHIRHO RS A GHON POLEDHREWES ¥ l¥pt that a 1.43 7 M Nad - 23

8 mM KCl  aqueemparfldEkanpa@s m xed into electrolytic reduction water at
the tine of the adjustnment of the osnotic pressure (mxed -27 ratio was
Nadl - KCI aqueousAsaltifidia physiabgicélrsalt yolution eds ptdperedumtiersamein@ner &i8) . The

Tannei0 as. | FXTRS ApPIECR: arai] 17 Ao SastV A iaccae SP BEoR s GReH Flct | on
val ue vas 0ci0folf e Al iofARarér b thélifhe 'oPEreR AR G R BRSHER e RAR (HERAF L 11

addi tion, t he cont en
ratio was NaCl-KCl aqueous solution : electrolytic reduction water = 1.2 : 8.8). The

gained artificial physiological salt solution was measured in the same manner as in
Example 1, and it was found that the active hydrogen reaction value was 0.06, the pH
15 was 7.5, and the osmotic pressure was 360 mOsm/L. In addition, the content of
sodium ions, which was measured in the same manner as Example 1, was 175 mEq/L,
the content of potassium ions was 30 mEq/L, the content of chloride ions was 205
mEq/L, and the oxidation-reduction potential was -50 mV.
<Evaluation Test 1>
20 Evaluation Test for Active Oxygen Eliminating Activity
The measured value of active oxygen (cpm) in the artificial physiological salt
solution in Example 1 and Comparative Examples 1 to 6 was calculated in accordance
with a hydrogen peroxide method, using luminol luminescence originating from

hydrogen peroxide. The results are shown in Table 1.
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5 sodiumions, which was neasured in the same manner as Exanple 1, was 115
nEg/ L, the content of potassiumions was 19 nEg/L, the content of chloride
ions was 135 nEqg/L, and the oxidation-reduction potential was -50 nV.
<Conpar ative Exanple 6> An artificial physiological salt solution was
prepared in the sane manner as in 10 Exanple 1, except that a 1.437 M

Nadl - 238 nM KO aqueous solution was mxed into electrolytic reduction
water at the tine of the adjustnent of the osnotic pressure (mxed ratio

was Nad - KCl  agdequs—soltti-on———ehectrolytic—reducton—water—-1=2— 8.8).
The gained arfgfijci al phyﬁ,lologl cal jsalt golution wag neagured in the sane
manner as in [Exanple 1| andm it|was flogndytihat the activg Hydr pgen feacti on
val ue was 0.06,3t§’e§p|—}ﬁ1§ was| & § %n@t@ osnotic| Bressgrg was 360 |nmOsni L.
I n addi ti on, th@gyontent of |sodi ym i|pBs,Fvhi ch was neasurdd i h the|sane
manner as Exangte |1, MWajs 175 [nEp/ L, fhe cantent of pat assijum jons was 3 0
nEg/ L, the contentoffchtorrdeTonrs wWas 205 nEgri—andth J
oxi dat i on-r educ® i-on potentilal{ was|-50f nV. <Eval uatj on|Test |1> 20 Eval uati on
Test for Active‘g ygen, El ﬁtn',»nact\ Ay Ac $vi§§y The neasuredgvdl ue| of agtive
oxygen (cpm ingt lesart | & ¢Fal= pRyst ol Dgital salt | soljutdon i'n| EXanpl e | and
Conpar ative Exjgfglles | to 6 was| cal cul@ted [in accordance With|a hydr ogen
peroxi de nethod, using | umingl | um nescence originating frgm hydrogen
peroxide. The results are shagwn{in Taple 1. -28 r§ O[LT~ Jo P ro y CL 10
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-MO O =-c En bt r <Evaluation Test 2> Evaluation Test for Effect of
Suppressing Mgratory Activity/Chenotactic Activity of Neutrophils Fig |
shows the results of an experinent that was conducted for the purpose of 5
clarifying whether the artificial physiological salt solution according to
the present invention suppresses the mgratory activity/chenotactic
activity of human neutrophils due to chenokine. As for the nethod for
experinment, a chenotaxis chanber method according to which the mgratory
activity/chenotactic activity of inflammtory cells can be neasured was
used, First, neutrophils that were separated from human bl ood were 10 nade

to float ing Lhkiioisal physi ol ogi cal salt solution of Exanple | and
processed forﬁﬁlgﬁéogg%t?nt period of tinme. A solution of chenokine (11--8,

RANTES or the |ikeluatias Teptifor Effeet ofSubpaksifg Rigmbay Adindy/Chemoticdoe was

pl aced on top of this. Pores which are slightly smaller than the size of

t he neutrothlvstY\ﬁéF\@uV@g}ulsarl y provided in this nenbrane. After assenbling
t he chanber, the.solytion,in ich neutrophils were floating, was put in 15
the well o't op 18- Hes s el SCiReHE R gh e Y R I RBYest o 1 or
a consg ant @peIfiag wifetHet ﬂﬁ-an?ﬁéiﬁrphw@ﬁogicﬁledah%owﬁbﬁfacéargfngtt@ﬁ{etmﬁrngon_e
chernotaxis through the pores of "the nmenbrane were dyed with a speci al

dyi ng sol utipmEatioMistiipresedthe nagrtary anthety/clithetagic netvityurfthemaomentrgplalsor y

cells (when, M8 was .100 ng/pm ). is .shaown in.Table 1. 20 As is clear from
g1 and CRAp STETORTR (HEGReRRt 1Y SHARTARh S04ROENA e R

chemot axi s 4cBordiig tB%ﬁié}PtFB@'nﬁigral&?ggﬂ‘ﬁ{ﬁc}@fxﬁ?a%ﬁé%@timaﬁ&iﬁﬂh‘?nrﬁétw (s @hn
physi ol ogi cal salt solution accofding'to Exanple |I of the present I nvention
was appr oxiema¢ashised ivedsfused. tHisst, refitroplalsabattwart sémaratad fiom mmarblpodpareed from

distiJled water),. and thus, it can be seen that the artificial physi.ol ogical
sal t Jsd)l ut i B eé)e(f@,amnﬁ eg@ﬁp{qtphysﬂ)log?ca saelt solut?ono Example 1 ané procgss%g for g

a constant period of time. A solution of chemokine (IL-8, RANTES or the like) was
put in a well of a chamber, and a membrane was placed on top of this. Pores which are
slightly smaller than the size of the neutrophils were regularly provided in this membrane.
After assembling the chamber, the solution in which neutrophils were floating was put in

15 the well on top of this membrane and made to migrate/undergo chemotaxis for a
constant period of time.  After that, cells which migrated/undergone chemotaxis
through the pores of the membrane were dyed with a special dying solution (Diff-QuiK)
and counted. The gained number of migratory cells (when IL-8 was 100 ng/ml) is
shown in Table 1.

20 As is clear from Fig. 1 and Table 1, the number of cells that migrated and
underwent chemotaxis in the neutrophils that were processed with the artificial
physiological salt solution according to Example 1 of the present invention was
approximately half of that of the control (cleaning water prepared from distilled water),
and thus, it can be seen that the artificial physiological salt solution according to the

25 present invention suppresses the migratory/chemotactic activity of neutrophils. In
addition, the same tests as those described above were carried out on Comparative
Examples 1 to 6, and as a result, no suppressing activity was observed in Comparative

Example 1, as in the control. Though suppressing activity was observed in
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25 present invention suppresses the mgratory/chenotactic activity of
neutrophils. In addition, the sane tests as those descri bed above were
carried out on Conparative Exanples | to 6, and as a result, no suppressing
activity was observed in Conparative Exanple 1, as in the control. Though
suppressing activity was observed in -30 Conparative Exanple 2, the anpunt
was approximately half of that in the exanple. The survival rate of the
cells was not higher than half in Conparative Exanples 1 to 6, and

measur enent was inpossible. In addition, at the same tine as the above
described tests, effects of the artificial 5 physiological salt solution on

Cr ook | e . (
method as TAFPERERITEE 2 e OGO Rdilay alt i bhe GEERN ' 0P
t esting wasTHes@evivdlirate @ﬂtlfeedell§wgehotrm§h@fthatnrhaﬁaﬂ O@Irrl-tﬁre(tbblﬂiaﬁlbmrlb% to the

outside, and therefore, the cells are not dyed, while dead cells can not do
this and araad dlwéuremﬁytpws imploggbleest | ng IS a net hod where the nunber of dyed

cells and the n Q ed.10 c counted throu

contrast nicr os?Bﬁgdltlgﬁdﬁ tH%S%‘EﬁW%? ﬁﬁﬁé’gg RfRed tS%S eﬁ%’ﬁts?}%é@e &?F@l
(nunbey  of ;ﬂﬁ_yFﬁglogi%Lai St 5oMHERSh MehtrsHis (We?gc&ﬁ‘lrh}%zl 1ﬁ(aécgpaan€9(xﬂ}1 a' lﬁflng cell

cal cul ated. The results are shown Ii'n Tab shown in Tab 1, 7t was
confirnmed mérauringmpethedt r Aptior the lieing cald)tneamrlaglmeﬂMﬂagedcrbmlﬁ hgpart bluéi ci al
phyS|oIog|caI salt solutjon a cordqugto amp| e the present

i nvention. REERRWHASUES | d-iving celisget o @F&Pme@lmﬁa&% € guislegand; he.
survival T ahge HOtRlAS: dBRNAR dea A&i-‘soaaq'ngghams bid X}%%y@,@unﬁ{yhgﬁt It

is not appropriate to use cel i M SUCh & State ratory test

<Eval uat i orbluetebtiriP>is Bviadthiad whereake mestier of diskcdlle ahdhﬂue(iﬁﬁﬁbeﬁbf hisre deesl CI eani ng
Sol utjon for Eyes The art|f|C|aI physi ol ggi cal salt solution of Exanp I
was udbd, aFﬁHS @yéoen@ﬁﬁvﬁgg 2 phagg $OBtERS mEETosRPPectnd: the surylvahiabs (Igmz:byé@f and

there was ?s”gr%ﬁe%fg%dactellé)ﬂnu%ﬂgr A5t dyfeefis) QHU gly'ot)’?sthe

sol uti on afte eani n ion, ten vo unte r|e
cl eaning i mmat@ammm@ apdhownde Table 1Sans sheamualiaple,], ltmamﬁﬂﬂeace with

the followng three |evels.
that the neutrophils were not at all damaged by the artificial physiological salt solution
according to Example 1 of the present invention. Meanwhile, in the case of
15 Comparative Examples 3 to 6, the survival rate was not higher than half.  Accordingly,
it was found that it is not appropriate to use cells in such a state for migratory testing.
<Evaluation Test 3>
Evaluation of Feel of Use in the Case of Use as Cleaning Solution for Eyes
The artificial physiological salt solution of Example 1 was used, and eye cleaning
20 was carried out on the inventor’s eyes, and there was no uncomfortable stimulation, and
dust was captured in the solution after cleaning. In addition, ten volunteers carried out
eye cleaning in the same manner and made the same evaluation, in accordance with the
following three levels.
good: eye cleaning could be carried out without any uncomfortable stimulation
25 in the eyes
passable: eye cleaning could be carried out, but there was some uncomfortable

stimulation in the eyes, or though there was no uncomfortable stimulation in the eyes,

eye cleaning could not be carried out
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good: eye cleaning could be carried out w thout any unconfortable
stinmulation 25 in the eyes passable: eye cleaning could be carried out, but
there was sone unconfortable stinmulation in the eyes, or though there was
no unconfortable stinulation in the eyes, eye cleaning could not be carried
out -31 bad there was unconfortable stinulation in the eyes, and eye

cl eaning could not be carried out The results are shown in Table 1. As
shown in Table 1, all of the volunteers nmade the evaluation that eye

cl eaning could be carried out without any unconfortable 5 stinmulation in the
eyes. As a result of this, it can be seen that the artificial physiological

salt solution a r g e I i S, av. I ffects.
Veanuhi | o, for Panberart el e m MR BB e CeERRE BT U
good and hdlefcamtdeout passabl e, and thus, there was inconsistency in the

eval uation. For Conparative Exaqples 3to 6, all of the evaluations were
B

bad, and there wE$ rasndisafeothoss is Tebledt | M showoriniTableHe abpEthe vohmjegryiat i on
Test 4> Evaluation as Artificial I|nfusi The artjficial physiological salt
so ut on ( ERURPER ARG I 5 Bearith (319 Pe i Tied bt WO ol GBI PORE e o1
was cont i nugkslationdmmicses alRds ASuRBE iKY HalBeisbdnthat e hRifRlal Pﬁy‘%i@}o igdl to
whi ch oxidation stress was provided using FNA (ferric nitrilotriacetic

aci d), and sakt helutir accordifig tonbe presemtrinveatian hag eyexdleiainigosffestsr e dcanmbile,

eval uated. TBARS (thiopharbituric i d-reactiye substances) s, used as an
Chndi cat or P berBgeI e ] et Ahelt ol T et ORE RS o) 8 JALIERS ance  t hat

' generat odoyBid g, TRLEUL SARINIRh LB Ao NHG Bl gener t od

t hrough th cohposing reaction o eroyl di ze at 1s generated

t hr ough t heExaetptesidatd, alh of draivalabtia@fs vdte bad aind rtbére vadlunpdaforabkrci d, t he
deconposi ng reaction of a sugar, or the deconposing reaction of a nucleic
aci d ¥hse stigwdationiin thetseobar bi t uri ¢ aci d.

<Evaluation Test 4>
Evaluation as Artificial Infusion
The artificial physiological salt solution (Example 1) that was prepared from
electrolytic reduction water was continuously administrated as an infusion into a vein of
15 a rat to which oxidation stress was provided using FNA (ferric nitrilotriacetic acid), and
the effect of improvement against oxidation stress was evaluated. TBARS
(thiobarbituric acid-reactive substances) was used as an indicator of oxidation stress.
This is used to measure a red substance that is generated by making malondialdehyde or
alkylaldehyde that is generated through the decomposing reaction of a peroxidized lipid
20 that is generated through the peroxidation reaction of an unsaturated aliphatic acid, the
decomposing reaction of a sugar, or the decomposing reaction of a nucleic acid base
react with thiobarbituric acid.
First, 6 week-old SD based male rats were divided into four groups ((1)
processing with FNA for 0 hours, (2) processing with FNA for 6 hours/administration of
25 artificial physiological salt solution of Example 1, (3) processing with FNA for 6
hours/administration of artificial physiological salt solution of Comparative Example 1,
(4) processing with FNA for 6 hours/administration of artificial physiological salt

solution of Comparative Example 2) in order to carry out the test. A cannula for
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First, 6 week-old SID based nmale rats were divided into four groups ((I)
processing with FNA for 0O hours, (2) processing with FNA for 6

hour s/ adm ni stration of 25 artificial physiological salt solution of
Example 1, (3) processing with FNA for 6 hours/adm nistration of artificial
physi ol ogi cal salt solution of Conparative Exanple 1, (4) processing with
FNA for 6 hours/adm nistiation of artificial physiological salt solution of
Conparative Exanple 2) in order to carry out the test. A cannula for -32
continuously adm nistrating an artificial physiological salt solution was
attached to the external jugular vein of each rat three days before the

col I ection gf, 1&10%9§|ad@ﬁrf §Fatﬁlg‘aapiag€ri]ﬁc?aqgﬂfé‘élogﬁcﬁgﬁggg&ﬁy%ﬁ?wg@ﬁ&éh‘%ﬂ%‘Eh everyday

vvlthaphy3|o ogl c ai n eparin i n order

to prevent extevgdijupgilarvenNA enetsradthireddsisdefile tmt@llbhﬁ)nakfdﬂxﬁﬂmalma\théy SO
that each rat had 10 ng Fe/kg. Imediately thereafter, syringe punp MODEL
| | (nmade HAjtaphipenirige Cﬂﬁb‘&r‘&%&:@e@@d suersdayonith mbya;@léalcalaﬁah sphigionrtifici al

physi ol ogi cal . sa ts arative Exanple | and
Corrparatlve%%?ng hpt 2 Wﬂgg? %ﬁ??ﬂﬁ8ﬁg¥t°pgﬁﬁgﬁ' d to the rats in the

respedive gr ounmxrv@stahmﬁﬁa@alnﬁoftpéaaaaﬁnﬁaw&w@tsoahitle%hil:ﬁhraattlen@g 0.05
m/mn. 6 hours after the admnistration of FNA'into the abdom nal cavity,

al | of the H'ksod Imaedimtdly thereaftef, racayringe MIEMODELtlHe(Haldd(bmﬁarmrdopem ng the
abdomi nal rea under anes hesi a us The blo s frozen at
“80°C and SreBut EGaon hsu gt Brerical PheeiesCalialAbiRD S0r TRARS i 0
the rat bl Godmpl ACEMRRIVEIBINIRL] wil ConparkBORE RS Yid comihbasn( mde by
ZeptoMetri x 15 Cor’porati on) ccordance with the prot oco t hereof The

resul t s ar edsiuostaredno Tledlaes in Alge @speesivé prougps 51a-tl’1e cﬁmﬁlarfnnbil&fﬂlourvdnad]lmw s the
TBARS val ue in the c7se of bei ng processed with INA for O hours, increased

to 4.8 0. 92RO MU c 1§ haursafter th %@%lmsmfg%ﬁafﬂéé 1%1t°rt§§éll’4°r%‘ﬂalpﬁa‘é‘8é55| ng
with | NA fap ltﬁ'@%édh)a Q&E@%@ﬁ%ﬁ{% g&a&gﬁ ﬁleljabd@lehgy%giﬁlh%ﬁ{y AhdbRlpased to

2.7 0.5 nnol t'I nes neans t hat
oxi dati on sfréLsfie bigesthesif Miny\athef. edﬂfeﬁﬂo&&’pléﬁn%vaé ﬂomals@t@ ¥gd Exanple 2,

the effects did not increase along with the ratio of condensation of
preserved until the measurement of TBARS. The amount of TBARS in the rat blood
plasma was measured using a TBARS assay kit OXLtec (made by ZeptoMetrix
15 Corporation) in accordance with the protocol thereof. The results are shown in Table
1.

As aresult, 1.5 +/- 0.3 nmol/ml, which is the TBARS value in the case of being
processed with FNA for O hours, increased to 4.6 = 0.5 nmol/ml, which is 3.1 times
higher, as a result of processing with FNA for 6 hours in Comparative Example 1, while

20 it only increased to 2.7 = 0.5 nmol/l, which is 1.8 times higher, in Example 1. This
means that oxidation stress due to FNA was reduced by 42 %. In Comparative
Example 2, the effects did not increase along with the ratio of condensation of
electrolytic reduction water, and the TBARS value only increased to 2.3 + 0.4 nmol,
which is 1.5 times higher. This means that oxidation stress due to FNA was reduced

25 by 52 %. Here, cell toxicity was observed in the above described Evaluation Test 2,
and therefore, no evaluation test was carried out for Comparative Examples 4 to 6.

<Evaluation Test 5>

Effects as Cell/Tissue Culture
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el ectrolytic reduction water, and the TBARS value only increased to 2.3 0.4
mol, which is 1.5 tinmes higher. This neans that oxidation stress due to
FNA was reduced 25 by 52 % Here, cell toxicity was observed in the above
descri bed Evaluation Test 2, and therefore, no evaluation test was carried
out for Conparative Exanples 4 to 6. <Evaluation Test 5> Effects as
Cell/Tissue Culture -33 Neutropliils separated from hunman bl ood were
primarily cultured in the artificial physiological salt solution according
to the present invention, and whether or not the survival rate increases
was evaluated. In the evaluation, neutrophils separated from human bl ood
wer e suspended i i e I 5
and Conparative gﬁ%ﬂ%}ﬁg Eépfa,%a‘%é@froﬂpgﬁr%ag &Sd%éreﬁaifnﬁ olr:lg%dé%l (cjlh S%@ !

cul turing, phndiolqyidairsdli doj/utmlafcwlﬂd)gftﬁrthe?ﬂrebmmtrﬁzehf\orﬁrand mchgtit or not thé 5 % of
carbon dioxide gas at 37°'C, and the survival ratio was calculated in

accor dance WrYixa aa&erlwwebwa%e\taé@tted THa thetvaluation grestropbilrseparatediiam 1. At

t he begi nni f r|n t.h LV te % il a nbe
seen 10 frf(;)l%n tbﬁ%l“f enﬂ C?"\/tg Fga Cial ﬁys %8¥égt§%lu@%ﬂ'§?xarﬁp 18?‘ ter

hours ®f CUéﬂdEérﬂgaraﬁl\@SEfa%ﬁl'é‘seldtot@ pAzhtéd inNBANMWhbdatory diiBe SF ChMadng! aid ln
Exanple | was a high value, that is, 78 % though the survival rate was

reduced. Thpsmaniyicelured fcsrr?dfthmlmamamtmcmbaioaI\mthm‘;/cswfmelo@m@bndagas &dﬁﬁl@j on of
Exampl e | conaklbuted tq the increase of éhe surV|vaI te 3# Iture
of primary €8 1eSyVVahiaER vas salcphatadya peGosdancy aat |30quan ‘iﬂ’?ttl er?SH Ygh 15
Conpar at i Ve, Exadhh ¢ Fatild §§ not contribute to the increase in the survival
rate along with the rati o of condensation of electrolytic reduction water,
a hi gh survival Aathe befinamg hif ghiltura, %Mrmmﬂs%%ﬂwhﬂ@ aadah b¢ sen as f or

the other s I’VIV rati os, Conparative nple 3 was 10 % arative
Exanpﬁ@ l ’Céli*Pp%‘rf‘élWl\féteER&?ﬁ}Pér@Vﬁéé(a@P%l g 26amEs %%0 q P& anpl e 6
Was 20 &ﬁs reduced to 41 %. Meanwhile, the survival rate in Example 1 was a high value,

that is, 78 %, though the survival rate was reduced. This indicates that the artificial
physiological salt solution of Example 1 contributed to the increase of the survival rate
in the culture of primary cells of which the survival rate was low. In addition, though
15 Comparative Example 2 did not contribute to the increase in the survival rate along with
the ratio of condensation of electrolytic reduction water, a high survival rate of as high
as 80 % was maintained. In addition, as for the other survival ratios, Comparative
Example 3 was 10 %, Comparative Example 4 was 2 %, Comparative Example 5 was

0 %, and Comparative Example 6 was 0 %.
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CLAIM5 1. An artificial physiological salt solution, wherein the active
hydr ogen reaction value is 0.01 to 1, the pHis 4.0 to 7.9 and the osnotic
pressure is 260 nsm/L to 2560 5 nOsm L. 2. The artificial physiological
salt solution according to Caim1, wherein the pHis 6.0 to 7.9 and the
osnotic pressure is 260 mOosm L to 320 mOsnm L. 10 3. The artificial
physi ol ogi cal salt solution according to Caim2, characterized by

i ncl udi ng sodi umions, potassiumions and chloride ions. 4. The artificial
physi ol ogi cal salt solution according to Claim3, characterized by

i ncludi ng not higher than 200 nEq/L of sodiumions. 15 5. The artificial
physi ol ogi cal salt solution according éEAﬁhgi”‘3’ characterized by

i ncl udi ng not higher than 100 nEq/L of potassiumions. 6. The artificial
physi ol ogi cal salt solution according to Claim3, characterized 20 by

i ncludi ng not higher than 200 nEq/L of chloride ions. 7. The artifici.al
physi ol ogi cal sallt 4#lagtfias Physieegicalpalt solatian.nviereinties egtive bydjogsn peastionf | on

bal [ i | ytd d i 8~ T i-ficial
phyai of og: carEltORH} Lelfe AHEE L gRa) s nd FEOSRRoP EHEF 1 RQ PO 1 : 1 he
oxi dat gon-r gfygt/ion potential is -800 nmvV to +200 mV. 9. The artificial

physi ol ogi cal salt solution according to Caim2, which can be - 35 used
as an organ cleaning solution. 10. The artificial physiological salt

sol ution according Clagim?2 ich can he used as an_artificial infusion,
artificial ami o?i ctr?‘? ﬁftgfcg# P%ysg?eﬁ%tsglwq%%ﬁce ingstorGlaimyf g Wherejr the g
physi ol ogi cglyisalotioSod id j ' 'ﬁw@)‘%qbe used as a
cell/ti ssueﬁcu1 turg So%c%ﬁgr?%%ggg%%r%%tﬁoﬁ%gg@pml ol ogical salt solution
according to Gaim1, which can be

10 3. The artificial physiological salt solution according to Claim 2, characterized

by including sodium ions, potassium ions and chloride ions.

4. The artificial physiological salt solution according to Claim 3, characterized
by including not higher than 200 mEq/L of sodium ions.
15

5. The artificial physiological salt solution according to Claim 3, characterized

by including not higher than 100 mEq/L of potassium ions.

6. The artificial physiological salt solution according to Claim 3, characterized

20 by including not higher than 200 mEq/L of chloride ions.

7. The artificial physiological salt solution according to Claim 2, wherein

adjustment of ion balance is carried out on electrolytic reduction water.

25 8. The artificial physiological salt solution according to Claim 2, characterized

in that the oxidation-reduction potential is -800 mV to +200 mV.

9. The artificial physiological salt solution according to Claim 2, which can be
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10 used as an artificial infusion, artificial amiotic fluid or a protective
solution. 13. A manufacturing nethod for an artificial physiological salt
solution, characterized by adjusting electrolytic reduction water so that
the active hydrogen reaction value beconmes 0.01 to 1, the pH becones 4.0 to
7.9 and the osnotic pressure 15 beconmes 260 nmOsnfL to 2560 nOsm L. 14. The
manuf acturing nmethod for an artificial physiological salt solution

according to Claim 13, characterized in that adjustnment is carried out so
that the pH becones 6.0 to 7.9 and the osnotic pressure becones 260 nmOsni L
to 320 nCGsm L. 20 15. The manufacturing nethod for an artificial

physi ol ogi caledsaldn &g&p&égﬁh ShGRpdi ng to Caim 14, characterized by further
conprising the step of ad] ugtl ng 1on balance in electrolytic reduction

wat er by addi ng sodi um chl ori de and/or potassium chloride, 25 -36

10. The artificial physiological salt solution according to Claim 2, which can be

used as an artificial infusion, artificial amniotic fluid or a protective solution.

5
11.  The artificial physiological salt solution according to Claim 2, which can be
used as a cell/tissue culture solution.
12, The artificial physiological salt solution according to Claim 1, which can be
10 used as an artificial infusion, artificial amniotic fluid or a protective solution.

13. A manufacturing method for an artificial physiological salt solution,
characterized by adjusting electrolytic reduction water so that the active hydrogen
reaction value becomes 0.01 to 1, the pH becomes 4.0 to 7.9 and the osmotic pressure

15 becomes 260 mOsm/L to 2560 mOsm/L.

14. The manufacturing method for an artificial physiological salt solution
according to Claim 13, characterized in that adjustment is carried out so that the pH

becomes 6.0 to 7.9 and the osmotic pressure becomes 260 mOsm/L to 320 mOsm/L.

20
15.  The manufacturing method for an artificial physiological salt solution
according to Claim 14, characterized by further comprising the step of adjusting ion
balance in electrolytic reduction water by adding sodium chloride and/or potassium
chloride.
25
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