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 environnment and bring nutrition to the diaphragns,
decreases due to a 15 multitude oppseryprFONand thereby, 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
unconfortable feelings dye tq a foreign y, .tired s, . it chiness of the
eye, an incr eaéémjlcl‘?l gﬁYﬁ‘ﬂiﬁ’%’@"ﬁ SBlt%g%WB@HE%U%H”{“%&%&RQ.for M%r the cause
of dry eyes, a reduction in the secretion function of |achrymal glands due
to aging, 20 conjunctivitis, vitamn A deficiency, S ogren's syndroneg,

St evén- Jomeswicd\Figldone, rheumati sm di abetes, as a side effect of nedicine
and the like can be cited, and therefore, hyposecretion type dry eyes are
caused. | n addiThe presentinventiemtelajesstoan agtificial physiologioaliselt seluben exbe dry eyes
are caused by.the excessive. lachrymal evaporation as a result of wearing
contact | SRowectugng method;fRnthe Saee nunber of times blinked while doing work
25 on VDTIiagk dhdRAspPl ay Termnals) and the like. As for a conventional
remedy for r%HEyes, met hods for giving advice on one's lifestyle

concer ni ng t he Iinteeemtiyears athe anmbér & peoplewdiocare egffdrmg fidm sxnptgmsetthasds f or
applying artificial | achrynal eye drops frequently, nmethods for suppressing
t he Wroundry eyesfin@duding thass who gse ¢%¢ﬁt$ﬂmﬁ¢5, ptrangq op ypnceiatortaple feclvgedugi el d and
methods fof, g«gr?iéh@gd%gﬁﬁﬁéﬁ%{ch&%&%ﬁhg &) a0 FRIeYS iR, RoBARFefednCePt Of

mai nt ai ni ng
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,
rheﬁmatism, 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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t he ambunt of secretion and the amobunt of evaporation of |achrymal fluid. In
recent vyears, 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, Al bert J. Augustin et
al ., "Oxidative Reactions in the Tear Fluid of Patients Suffering fromDry
Eyes," G aefe's Archive for dinical and Experinental Ophthal nol ogy,
Springer, vol. 233, no. 11, 1995, pages 694-698 (Non-patent Docunent 1)).
Therefore, attention has been paid to the change in inflanmati on which 10
causes or which is a result fromdry eyes, and it has been attenpted to
alleviate the synptons of dry eyes by applying eye drops with steroids
(see, for ofeapptation AY hichdymal Avid bglwkeatihg ah eye shidearddomprhodsfon chfsingf f i caci es of
Topical Corticosteriods and Nonsteroidal Anti-inflanmatory Drops on Dry Eye
Pat i ent s: lashtgmahpensta bave beemused guth abasicraonespt of maiptainingbplaeenbeiweshal  of

Opht hal nol 0 El sevi er. Sci ence, 15 vpl. 13 n ober pages
553 602 (AP R Kestiomand s amotty §fecsntrafion BPtechivt AR TR0, Gorn

soci ety, YWBaE 6t RRRIEATHEn BRLRePitat MoK datRitSdction Br b MR Gactiohn a

basi c conCept of nmaintaining the balance. between the anount "of secretion
and tBhe ammecdgnifed tihthedachpona fluahlaydr of pathenynsiffefihgifrdmi dry sydsf (sed, dort | vy

carried out, even in the case where advice is given_ on ?nﬁ@i | i.festyle, and
thus, eff &samplaAlberhhodugisin gt ala Opidgvekeactipagin the, Teardilyd of Patients or t he eye

drops wt o4 ds, h ffec ef ed to be assured,
a reducti gﬁﬁ%ﬁﬁgﬁ‘g‘%gr&zﬁ“&?g %5339P2§%Yé %fwﬁcgg%gﬁx%ﬁgglggﬁgnd critical side
effects S'Q%Jhtlﬁﬁnél@ PSpEngdr. Vd1e233, 18, YhaRosISAges 654-658 QILpaté@n al so surely
be ;expected. Accordingly, the devel opment of a novel conposition, which is
appl i cabl ®dcnmeitel )i| eBhrerefgrepattentimn has béan paitctocthie cliangp sn mfAammatio? Whihppr ess

n and an infl ammato reacti on without the occurrence of

2|nd )ble??é:?g‘gﬁeg ggg’}”jﬁ &P el frem Wﬁy%a?c{%{%s, be@BﬁV@WP'iegﬁﬁlah%W%tﬁﬁ]?%g_ sol utions
Bl oray oyinpomfBer8s by Spiagieye 0y Wi ol Bl PBREAL ARE' 21 ca ng
sol uti on fAotundileetrsdsalhe0@athpatisoR of BcAtIES S TRdpi¢d Cortidos@tiods andsal t sol uti on
or the like is used and has no ability of suppressing an oxidation reaction
or Nonsteroidal Anti-inflammatory Drops on Dry Eye Patients: A Clinical and
Immunocytochemical Study,” American Journal of Ophthalmology, Elsevier Science,
15 vol. 136, no. 4, October 2003, pages 593-602 (Non-patent Document 2)).
However, 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 effects 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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an inflammtory reaction. Therefore, in the sanme manner as in the above
described case of a cleaning solution for the eyes, the devel opnent of a
cl eaning solution for the 5 nasal cavity which can sufficiently suppress an
oxi dation reaction and an inflammatory reaction is desired at present. In
recent years, artificial infusions such as total am no acid infusions, a
sugar/electrolyte/amno acid liquid for high calorie infusions, electrolyte
i nfusions, a sugar/electrolyte liquid for high calorie infusions,
intraperitoneal dialysate and dialysate 10 for an artificial kidney are
frequently used, for exanple, in a nedical site. Such artificial infusions
are used for the purpose of recovery after an operation, replenishing from

dehydr at i @Rowi heAgdirnhesladiig @lutlonffer theGaiaheavityke cordieatioral phissivlegicai ti ons,
the body is internally damaged, and it is possible that the danmage is a
resul t of sadksadettanqar tbeﬁlseem usgslangddras ne abilipeirsuppressingdan exadationreaciope si bl e
that a problem of dana t hrou 15.0xi dati on caused, by, active.oxygen in the
sane manné? I@F%O‘%ir ?%%8?1 i f}il%?fgfe’ Hhﬁ’leéﬁrpﬁ ManpET §S e 2ROV %esﬁgtéediyf or

i Nt ai ni Rgkeld?s ddahifg blufiof {46 dsidlorin GF ¥ bIRRiIAL SSllkiorRde oy Ot ect i ve
sol ution sugh asC pr oggéﬁlﬁeeﬁggﬁﬁi@#&nmgg?w ocgr gf% %}#&cﬁ 1?%0 used at the
timed of hesat tavitpeviath cansufficlenty slifpress ah oxidafior teactidn dndfandnflamsmatdocor di ngl y,
though it is desired for the artificial infusions, artificial amiotic

flui d andr¢acteristdesieedsas|pigsens to be able to 20 suppress oxidation reactions

and i nfl anmat o reactions w.thip a human body, .no .grtd f.icial infusions,
artificial am_ﬁi&%f & }ieﬁ]isdalgﬁnc'ﬁﬁ}ﬁlé'@f? ﬁ?ﬁ?ﬂ%ﬂgo aFlﬁ 19&’““8%5’ fne protective
subst ance sggdjelziroRalBaiRo WA %G BXhigRhBAe tfsifRCdedRIRE RMAbRIa has yet
been devel oped. In“addition, no cell/ftissue culture solution which is

pr epar ed teganaleetralyteiguidfop hightdalomietifasionss inttapestonenl diadyshiednd fdialysde of a
hu bod¥ so as_not .to negatively affect the cells 0{ .the tissue that is

cul t1¥ ed, Tofrd Ebiigialikidney aps ireauently, used, 9% examerie.tip amediga! siteyr Sughent |y prevent

darmage 't gy (i S0 00, 8T MR el EXE IS I S HLERRL (b TRRhing =1 | 5 and

sue \ _ ured Using a _ ure-sol _
artifici alfioy déhyadratidnSthehRirdénahed Hifeasd 1k liRanMdes sudhtohligiohd)eh€CBddys/ t i ssue

wi thin a human body, and therefore, are susceptible to stress through

oxi dat i on iniptesnadiysiaimagédy anditpepassible thattthe tameage is a result of oxidation caused
by active oxygen. In addition, it is possible that a problem 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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cells/tissue wthin a human body, and thus, it can be said that the

devel opnent of a novel cell/tissue culture solution which can prevent such
damage t hrough oxidation is 5 particularly useful. Non-patent Document 1:

Al bert J. Augustin et al., "Oxidative Reactions in the Tear Fluid of
Patients Suffering fromDry Eyes," Gaefe's Archive for Cinical and

Experi nental Ophthal nol ogy, Springer, vol. 233, no. 11, 1995, pages 694-698
Non- pat ent Docunent 2: Avni M Avunduk et al., "The Conparison of 10

Ef fi caci es of Topical Corticosteriods and Nonsteroidal Anti-inflammatory
Drops on Dry Eye Patients: A dinical and | munocytochem cal Study,"

Ameri can Journal of Ophthal nol ogy, El sevier Science, vol. 136, no. 4,

Cct ober  2Q0% ofRsRSeasiB iR, WAIRE RS/ iNue WWithid HHEREA BoYyPaAPIRTole0 be

Sol ved by the Invéntion 15 The present invention is provided in order to
sol ve t he aabaseeptibledo istress thmoagh exidatioramdreagasifbinesompehsemewith the t o provi de a

novel artifjicial physiaqlogical salt solution, which has active. oxygen
el i mi nat i FEllsAsspe, Wihin a-hmman, dy,rﬁmﬂaMfticaﬂgew@@%% B&r@ve@ﬁmset ‘Efsae‘HX’ a
mul titude : | j [ I ' [ . eani ng

sol utions Cgl O;@@E@ﬁ%%g@ﬁﬁg@lép%n g{éﬁq@ﬁ %ﬁ@ﬁ%&ttﬁg&u%agg{&géﬂst y and the
l'i ke)s ar tpafticgladl usethiusi ons, artificial 20 amiotic fluid, protective

solutions, and cell/tissue culture solutions, as well as to provide a
manuf act uri ng Mrkpatertdlocumentskindbert/atvsgustin etsdl, VOmiglativeR gactibhemghein

tificial hysi ol i.cal { | i di to.th t ] ti i
har ac er | BUFPH oA ios SuRrina oMy dyen CEaEF S ACUN T o (o 1 the -
His 4.0 ; : h i '
D50 moan Psimehia OpleRIfbfa Nkingdr Bl s o, 180 tbd B B s e b 6. | T
is preferabl e fNun-pdientdddcutreqi 2l Avatingi Ahaduk al als &The €omphtisom gfccording to

t he resent invention to include sodiumions, potassiumions and chloride
i onslO - 4 |EfficasiesoéTepignl Cortiepsterings and Nonsternidab siriaflasamatary Baors aadPivt i on

gggiolz?nl In g %I;aggnts:p/& ‘?:?1%{?;%1 a!ng\iren%dnggyttoghelnﬁgall %guedy?p}.mgrligarr]l oultn%gf 200 nmEq/ L of

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 pHis 4.0 to 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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It is preferable for the artificial physiological salt solution according to
the present invention to include not higher than 100 nEg/L of potassium
ions. 51t 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 ectrolytic reduction water in which an adjustnent of the ion bal ance has

been carried out. 10 Furthernore, it is preferable for the

oxi dation-reduction potential in the artificial physiological salt solution
according to the present invention to be -800 nV to +200 n¥V. The artificial

physi ol ogi cal ggistprérerableiferthe Gaicthl pilysidloditk® silf &53@itn 40a¥RiMg torthar e
appropriate for use in the follow ng applications (a) to (c). 15 (a) Ogan

cl eani ng go¢santi iovetiph o mvcluide nof kighdr niansd 0 q/Arafisbdigmailonsimmi ot i ¢ fluid or
protective sol ytions C) |1/tJ ssue culture solutions The present

i nvention al solib’rs(?&?fﬁrégleafoﬁ?’;ﬁGﬁﬁﬂazphﬁﬁﬁ?ﬁf%éﬂt JQlptionackprding t@)ltgp

physi ol ogi : : ' i ey i ' electrolytic
reducti on p\q/:véfjtslte Iétrslﬁ%/églt@%&g%}?@gWg{dﬁ?%ér?ﬁ%hhﬁgﬂrﬁrﬁaﬁﬂ%eﬁ?ﬁiasta “%“ﬂgﬁsact i ve hydrogen

reactd on val ue It B poeferhbledor the ahificiHphysiclocdl Qalt s@utigar &cerdidy 4, thé. 0 to 7. 9)
and the osnmotic pressure is 260 mnosnmfL to 2560 nOsnmiL (preferably, 260
nmOsm L t o PREsentimeention to includg npt kighar skanc2G0onEa/beofiehlonidgdensr i ng nmet hod for an
artificial physiol.agical. sal | ution..accoy di .to the present jnvention
to further i nclslﬂ&gg’gﬂ% : Fé)ﬁeflsfﬁb’gg u ??‘ﬁtﬁ%{aﬁg ysﬁ’gggl‘bﬁ Sﬂgf‘ﬂﬁ%@ ?ﬁ‘f%‘#“&t rolytic
reduct i on yakeEhrelint ARESRE 15 R IAfd fPerR biseH dAdicitneit ofe-
Effects of theglsrlenvent ?%[rﬁﬂl'ltﬁeq{é‘?g}g?fgcﬁﬁ rggﬁ?@i (;ﬁ)%i ctg@?sal t JsoI ution

accor di ng theionthalapcebkasiteen carded bwtn -5 exhi bits active oxygen elimnating

acti](v;}ty and the function, of sua‘;i9 ressing. chenotactic activity anfcli rp gratory
actilfity in polrbepnsaut iseapterabledar theoxidapipn-peductioy pagential in the artificia

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 (2) Organ cleaning solutions
(b) Artificial infusions, artificial amniotic fluid or protective solutions
(c) Cell/tissue 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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neutrophils, which are inflammtory 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 multitude of
applications as an artificially prepared physiological salt solution. The
artificial physiological salt solution according to the present invention,
for exanple, has strong active oxygen elimnating activity and
anti-inflammation effects in conparison with conventional cleaning
solutions for the eyes other than those with steroids, and therefore, in
the case where it is applied to cleaning solutions for the eyes, 10
sufficient effects can be gained with a smaller nunber of tinmes of cleaning
or appl i cakhibits adtive @y gzetretifinating Activitgtand eleofudctivg dfauppressprg dhiemaitdctic
Accordingly, even in a nodem society where one cannot help but work busily,
t he essentfiyityenflanigeatersactidtydr pelymosphoucletrdeecoertesfin pgidisular,n addi tion, the
artificial physiological .salt sol ution cording to the rese i.pvention
can pr eveﬁlf’gtirgﬂ%?lé’r?ﬁ@fl? Bl ISR O A& S’zfﬂg%gg}f?rﬂ?&vgﬂfm{]ﬁe@aﬁe& ﬁﬁg%ftﬂ? he 15
eyes fromdpegj i V€hi i bAsslyabout
active oxosgdgg’g%g?l E%S? qg%s?%g%{ouﬁglgziﬁgggb@eg’gagg ?%Eiﬁ?&%ﬁélp?&%&?ﬁe Case where
a corbvent ivsedhin a raoltititde@d apsicationsss @n artifiially puepackd physiotogeakdalt, sobftfoact s can

be gai ned where_synptons. such as dry eyes/strange or unconfortable feelings
due to a forei ghessdficial physelogigal salt solutadn arserding torthe pespent ipyentigrfhse in

bl i nki ng, shot 1k l,evi. I ption, in
the case V\e]%é@@gt l%gsgrgk{g F (ftgllgg’f&%ﬁ%yeél%ﬁ?%@ggﬁﬁ‘%g%}d%\ég%%@g%mnﬁgog cé(#eg?sﬂg to the
present i rogiphiidh with @&ﬂ%ﬁtﬂﬁaﬁéeém%' RAMOAY fsGhelbyeRdtiep thantRodeasith cavity,
effects can be gained, such that dust, sundry gerns, pollen and the |ike

withint h@temaisls,landahérefyore;antheloeser\elmwéas apphield tdeleanisg shdutisins forethagyes, cavity
can appropriately cleaned, and in addition, allergic.s tons such as
hay RE or e iopbeidiab e GanGs MBI STNEERHEP S S s SF Flegring SfomAFUas, due
to the antjrQyi [ td ] a i f ] ich the
artifici aldf%%/gﬁ%)% g&ngg%t%gg 9 ng?m}i%lndr%gtl's. %Bg%}?iegﬁf&?an&%‘ eer}q,{(;ase wher e
the artifisotiaty witeys ond caginchelis Bittwerklbukily) heaess@tidl éffectstoan bbexpecesdint
invention is applied as an artificial infusion, an artificial amiotic fluid
or a -6 phetaeofgxessolnaddiion, trerasificial physiplegigali sak golutipr pccording éxthes and

L ssue.  ofgans, A0S R SroyaflifnahBha NI RE Giks s 82 LR NIBIr uRT 2 2

result,
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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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 subjected to oxidation danage with ease, and it
becomes possible to inplenent experinments and the |ike using cultured cells
and cultured tissue in an environment which is close to that within a human
body. In addition, particularly in the case where the artificial
physi ol ogi cal salt solution according to the present invention is applied as
a cell/tissue culture to primary culture cells (cultured cells before being
applied to a cell 10 line), significant effects are gained, such that the
lifetime of primary culture cells is extended, due to suppression of oxygen

damage. BFﬂoeéctiD@wﬁﬁm, lefrBct® tart iegdiebttithati @lls dnd tisside, GF 2HRB afid Bthsey t he
activity for suppressing mgratory/chenotactic activity in neutrophils due

to the ar aiefniot subjecpittoi axiidagion dhmsgd, tand a4 aitdsolt, racaverdbergmesfastes. 15 present

i tion. B Mod f Ca i t t | ti t.ificial.

et on. est Moges { o, Cacr g Wt b LIMern Lon A0 st Chcl b
characterjzgd gpééexﬂ%\rr&ti% %Vdggﬁgd yd &lﬁtpﬁuea&fltluy ,.CQYsIdJnGQEQJer £eqbi on value, the

pH and the osnotic pressure i n respective particular ranges. The artificial

physBol ogiutidcteibtoxzdatis duhhgwik efedadidt beohiee ppssittetd iniplenteit i on provi des
anti-inflammation effects by suppressing active oxygen elimnating activity
as descri pergrimenisvand el using aultaradoglls and calitired tigsus ibrap egeironmeny which

pol ynor phonucl ear, | eucocytes, .in particular, neutrophjls ich are

i nfl amat 5r‘;058$? fhat “%%ﬂ%{’)‘fmﬂ’elb%yi V(rl.“? ﬁditfqrb@?ﬁqﬁﬂfa’éy Shrrli’g cage ‘é\ged%t nd cells to
whi ch the S . : . . y _ ,

M or Acll Bl SR hocBiirs B he broBth e ARALIL SRR (o

sol uti on téHisshasulheero priharfyicaltatel gllp(capared deliobefore beimghppkiedtocoseiosi ti on
which is simlar to the body fluids within a human body. In addition,
"cortPosi t e, signifieant sffeqthanegained, sugk thspthe lifetimelef priraam suliure s6%%0iSi t i on whi ch
is close to %ellae cotrrpositi on o% t he Bod%/ﬁefl uids in organs, tissue or cells,
so that, ENENQSAydve o sHPPression.ohoxyeeR famdges ot dammged when the artificial

physi ol ogimﬁ;“)%gé,{p | s n@DraWvidgP! ied to the organ, tissue or cells,
depending on the application. A W de range of applications,
Fig. 1 is a graph showing the activity for suppressing 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,

-7 -



such as organ cleaning solutions (for exanple, cleaning solutions for the
eyes (including eye drops) and cleaning solutions for the nasal cavity),
artificial infusions, artificial 5 ammiotic fluid, protective solutions (for
exanpl e, protective solutions for nyocardia), cell/tissue cultures and the
| i ke can be concretely expected for the artificial physiological salt
solution of the present invention. The artificial physiological salt
solution according to the present invention has an active hydrogen reaction
val ue (hydrogen radical reaction value) within a range from10 0.01 to 1. In
the case where the active hydrogen reaction value is less than 0.01 or
exceeds 1, the active oxygen elimnating activity and anti-inflammation

ef fects atigsueloedelbede 86t dadRibed Hhch thaarteiopl physidlegiolljselt solafiod Repplieieont
i nvention cannot be achi eved. Though the active hydrogen reaction value in

the arti f ithe aapiysiesir sgllss depesding os dhasanpbinaticae c ok videgangs eftappheationnt
invention is not particularly Ijmted,  as |an s.it is.wthin the 15 above
descr | bed 1 dredioasing Blibnnfer pamPIS cleatine seugonsdor hésyes tctyting 0, o

pr ef er abl s ; ; g, : : ction val ue
in the ar t% ?’éf %PQI anstr?;f/kg Plglﬁg%liﬁggrﬁ fég}h{éq{ag% Ic%‘?ﬁg’ﬁ&{égeé%rl%%ggggﬂtlﬁhczﬁpr esent

i nverdt i on amsiotib €luida pregedtivasolutonse s lexesipienprovsapive asiagonsvibt mybéeediakt hod
(hereinafter referred to as "DBNBS nethod") that was proposed by the 20
present appl/tisaneuliuiesanddhe bke @atberonergighnerpepted faithe 20disiabpvsdogior e

measur ement, OJ tohe fﬁ eti ve h ndE:Ot en reaction value is, concretely, carried
out in th& ?8‘[‘%\/& 5 RRSRT .VI% "A hydrogen gas is blown at a constant rate

into a sol uti Oﬂ"h@farti']ﬁcialpﬁg‘swl@%ié/all st RINGHOA accHHABithe ﬁx@?g@nb\{éﬁﬁ&{‘ﬂas%sor ption

inthe vicinity of 517 nmin tThe presence of platinum 2 ack, and a graph
showi ng t hetivedydsigen ireactibe valee thydtdgen validabreaction tatue)evithiea odngalfioms pt i on i n
the vicinity of 517 nmand the I ength of tine ow ng in of hydrogen gas

is nide (dHratl orn e @at Mhergthoirtive hydoggn ree@fgm&lu%#eés ey Alo®r smof
R o N R e A
the concenéduabd 6Niod, afd tHeRif6re, 1he oBREELf(the preaért aivedfion ednnbt B Adhievedr ve B).

Though the active hydrogen reaction value in the artificial physiological 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

tobe 0.5to 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 uM of cysteine and DPPH are made to react, and a graph
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(3) A hydrogen gas is blown at a constant rate into a solution of sodium 3,
5-di bronp-4- nitrosobenzene sul fonate (DBNBS) having absorption in the
vicinity of 450 rimin the 5 presence of platinum black, and a graph show ng
the correlation between the absorption in the vicinity of 450 rimand the
concentration of active hydrogen is nmade (formation of «calibration curve Q
(4) DBNBS is added to a sanple (artificial physiological salt solution),
which is then heated at 60C for one hour, and after that, the absorption in
the vicinity of 450 rimis 10 neasured, and the gai ned neasured value is
used as the active hydrogen reacton value (hydrogen radical reaction
value). The pH of the artificial physiological salt solution according to

the presegfowihMERbir mLQl'&ub:?b%’]i‘WeQA Ry @i essﬁat,g&ml&l&thewzm%y@psesmﬁﬁhl y 6.0 to

7.9). In the case where or exceeds 7.9, thereis a
ri sk that DBBHemdrtlaé)dxmceﬁtfamhmf@ystéﬁe Hahaiei(foraatiomnof cmhbheoﬁ omoeiB)ns nay occur
in the organ, tissue or cells to which the artificial ¥S|0Iog|cal sal t

sol uti on Pabamrpw gaaircbloNe abppeustansfate Hgo 9@@@@% of Wéwe orrdIERASY Dbe
achi ev_ed p&? enfgglg?ﬂagge %&ﬁ?gi) éllVfl | C bg?r 8}{%{ ﬁlle%uf@' qfﬁ%b%ﬂ?&l tHE ion

accordi ng rtrcal ar mted, as long as

it is wi tfiﬂe@erfc@%f ﬁﬁm bER Gnld a;fmlgevmg the c6rrBla@b LWL thelabsdrptién be 6.0
to 7.7 in the case where, for 20 exanple, the artifici alaghe/sml ogi cal salt

sol uti on mabevdinty of 459 hmqndéh@cﬁmentménmoﬁacu\@ hydmgen eomade (Gornmtigawf cl eani ng
sol ution %ﬁ%rtjcular it is preferable for the pHto be in a range from
7.3 to 7. FF“[OH(-?“B’& -where the artificial physiological salt solution is

used for (® éf’%ﬁ?@%&d}i%d?é/ &3 @gﬂih&%@lﬁﬁl“%{o@{&%ﬁ %R{nofd‘ HR & ndie 1N @

range fro 'S use eanl ng the nasal

cavity). henéslidoPCor dre Hotr, Fhrnﬂfaﬁélatlhhﬁ tHeOdbseptibh & 1hel vi¥inifiytdF 430trnd isCi al
physi ol ogi cal salt solution ‘according 'to the present invéntion to be 4.0 to

7.6,10i t i seamred, pndfhergabled nicasured viloe 3ais@d 4s the active; hydrugen redcsomvedte
preferablf for it 'ta? be 7.3 t% 7.5 in the case where it is applied as an
artifici alydpResaiesical gactien valyi al  amiotic fluid or a protective sol ution.

[m 200 on, " o PR b AP s RaB 41 by ol o o2
is nore pibgicadk ithra tahgé folet.7 tol7 Dqpreferabli 6101 TS € IviRrcasé hee appl i ed
as @ 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 be in a

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

-9.-



cell/tissue culture. Here, the pH of the artificial physiological salt
solution according to the present 5 invention is the value that is neasured
by reading the indicator of a pH neter (6260, nade by Beckman, Inc.) when
the pH el ectrodes thereof are imersed in the artificial physiological salt
solution. The osnotic pressure of the artificial physiological salt solution
according to the present inventionis wthin a range from 260 nOsmL to
2560 nOsm L (preferably, 260 10 nmOsmiL to 320 nOsm'L). In the case where
the osnotic pressure is less than 260 mOsni L or exceeds 2560 nOsm L, there
is arisk that undesirable effects or deterioration in the functions may
occur in the organ, tissue or cells to which the artificial physiologi-cal
sal t sol udrtifitiali physiplokicalcsaltabhlitivh @ccibdifg to the prdsentineseivh té by 6:9ttodns, cannot be
achi eved. Though the osnotic pressure of the artificial physiological salt
15 sol ut i ¥4 lbis@arepreferable forat prkesBhto 7 Avibthe ease wWheredt isgapiiddasiaar Iy 1imited,
as | ong aslit is .within the above described range, it is preferable for the
artifici a?“{%ﬁ%c tBE)ei'caI salt solution according to the present invention

to be 270 nOsnjlre!l the PiPofHE %iﬂciaﬁﬁl?&sfotlog.ri]&l sdIPdRutRIneic86AMgRo {BE prebent 0 be 280
nosm L to 305 nOsnL, for exanple, in tthe case where it is applied as an

or gah cl eamémign sothetvaloa that is rmedited by redding the prdidacoradflagpH oweter {@28Q osnoti c

pressure of the artificial physiol oPi cal salt solution a,ccgédi iaio t he
present Padehit Beskmag, Ie.) avtignithepil efecsogesherpeiare immesseq i t PGH}QS ferabl e

for it toghe 27 . t0 310 nOsniL, and it is nost preferable for it to
bo 280 meaRFiolEkal B Bhih

nmLin the case where it is applied as an

artificial infusd&motRiprédsifel cHthedrafieibl phybibléigitabdalt sBlupioRaEESrig t6 et i on. I n
addition, it is preferable for the osnotic pressure of the 25 artificial

physi ol ogprestnt swentiondb withore mogefrdnr$OtnOshd. 1or2d66 mOsmildpreaferablyo2fe 260

nosgfL to 310 mOspd L, and it _is nore preferable for it tp be 2 nOsm L to
280 10 ros nfPPsfl- D08 ner dn the Gage %{Bgrei%ésggota%qswﬁtlf @é%@laeg_??ure. Her e,
the 0ol o NCS U Eed >dsBGANA! itk dls ARKThR LG Gable SRbLs 8! Ul 1 On according
-10 to the present 1nvention is the value that TS neasured on the basis of
the pri ncigbsorefion intRefin8Gomahd}t oREPIAES bian NEREIOSr ¢bils fgwhizheheromet er (nmade

by RCEBLI NG
artificial 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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Corporation). The artificial physiological salt solution according to the
present invention, 5 where the active hydrogen reaction value, the pH and
the osnotic pressure are respectively within the particul ar ranges

descri bed above provides active oxygen elimnating activity and effects of
suppressing chenotactic activity and mgratory activity in

pol ynor phonucl ear | eucocytes, in particular, neutrophils, which are
inflammatory cells, and furthernore, does not negatively affect the organ,
tissue or cells to which it is 10 applied, and therefore, are appropriate
for a multitude of applications as an artificially prepared physiol ogical
salt solution. Here, the active oxygen elimnating activity of the

It so ere, . . e
can be cont TP REC Ty eidin Bpe vyplndl s HLaBRERLA AR ol BIERRSS od A

Fent on r efredzirgpoimtdeptsiion metddhgigfadrosiarteri(hgde BHROEBLING anong active
oxygen, and is a method where -OH is generated from hydrogen peroxide using

iron as aC@’éPcOaarth, | um nol, which is a |um nous reagent, is excited by CH,
and reduction act.ive .oxygen |s.observed using light that is emtted at
That time. tn The RS RE SRl SR ERo SociRine Sh RRerb YRR gl
senskt i VewsBRRheaivk HYABESE RACSon VIRRS tel 11 1 APRR RidAC pfdsQrd 4Q made by
Tohoku El ectronic llvndg%t%?rgl Co.n, Lt a-Hi)'eI{}g ZOH%se . cAi:)triga-sr- %%drogen chl ori de
buf f er sotaspéctimel§ mhithin/th8 particular remges d25EHbed(ahoes pryovieteshctiveroxpgerN, N, N, N',
N'' -pentaacetic acid), FeSO4 and hydrogen peroxide _are added to cells so
that the ehimaptingAcHEns ang ¢fests afiseprsessingehemetastia agyvity agd migpatazy activity 5 M and

50 M respectivel and after that, a sanpl tificial. i ol ogi,cal salt
col ut i ony i piTaton R85 Rty Pspafbo ol e inP SR ARG ¢ hen,
a change p#y ﬁﬁh&ﬁ%rb,"&o%é‘ﬁbttNeg@ﬁvél#&ﬁé&?ﬁfeed}gﬁl, ¢i38uelf? cBRRUNIach and confirned.
In addition, it is possible to neasure the active oxygen elimnating

act ilOi ty epplietheandahdrefore;iacd apphypiatd fogiacadltisak tof spplichiians aaes artdiciaflyt o t he
present invention in accordance wth a hydrogen peroxi de nethod or an

HX- XOD nePredared physirlagicalsalt sQutioe above - 11 described Fenton reaction

among act i ve oRGeme AR P/t TP Rl T3 Mt fitst AfRRBigRRal 0% T oM
solution according to the present invention can be confirmed 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 uM, 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
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that is gained by renoving a FeSO sol ution into which DITPA has been m xed
fromthe reaction solution in the above described Fenton reaction nethod is
used, and lum nol 5 |um nescence originating from hydrogen peroxide is
measured. In addition, the HX- XOD nethod is a nethod for neasuring 02 from
anong active oxygen, and is a nethod where HX (hypoxanthine) is used as
stromata, 02 is generated by neans of XOD (xanthine oxidase), 02 excites
CLA (nmade by Wako Pure Chem cal Industries, Ltd.) which is a |um nous
reagent and reduction in active oxygen that is generated at this tinme, 10 is
observed. Concretely, according to the HX- XOD net hod, a phosphate buffer
solution (pH 7.8), CLA, XOD and HX are added to cells of CLD-110, so that
the final e fGH fe@@Rnth@h&L mq@apo(gg? Pofdidt Méihc HaFhethpd 10 M

respectively, an after that, a sanple ificial physiological salt
sol ut i on) messuaidg 8O, font dmadngt dveivé otyalen, andtisinmettodadhans & eehction Rolotion and t hen,
the change in the intensity of | um nescence is_15 neasured, ezgir}d ttereby,

1 ;

active oxigel§ seiedpnsemeinge Fe8P+ selution infe el Préghas bsem p he ef f ect

of attract] i D | ory cells {c t i LVi Ly 1 ory
activi 1y e DURRTRIE v o2 bR R T B cog TRt 00, e
presgnt  iumifskbémB ofigimatde: FOmiHyariRen beroride N MafiaRdM Th addifibiethé HX-s chamber
met hod. Concretely, first, neutrophils that have been separated from human

bl ood ar e X@Rmethwdifa iettad fonmetsariag O.f fromaimopgysiivd ogigenlandas a methiodt i on
according to t resent. inventjon so as_to be prqcessed f const ant
period of “{hﬁweﬁ?i&?xp@mth!aﬁ), 1S SRS RIOBH D 02t I @RBRAIE, by Ta3Eh kTR g or
RANTES, i ytJjn.: o Lo j

pyrr ol | dofeing el 0. bl ELATRALe 7B FTFECHARRABMMETTI) ¢ han e
nelt r ophi khichds € ungfeusaehgenpiviedecioniis adtiitixegerothat 9 gemdratetiasthid thee,above

described solution in which 25 the neutrophils float is put on top of this
so tlRat i ts ghisefived. e sCenretetelsicacquiéng tottberbia meethodaa ébmgdﬁthﬁ@ri od of tine,

by passi naDEHIDH 1 HoChay SOt and FR R sttt SIS0t GATIEH fal fthayl™® "'

sol ution, g?%&%htr?tﬁn@itﬁéré&ﬂee&n ?gq*md;w?hg%agW?%crg? 4 1re§p@fii\?ei}f, gkd s can be

-12 evalu is prefera physi ol ogi'cal salt
sol uti on aftercthal, Bgarhple (dreificial physiological salt solution) is added, so that the total

amount 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
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present invention to include at |east any of sodiumions (Na'), potassium
ions (K) and chloride ions (Cd-). This is because in the case where the
artificial physiological salt 5 solution according to the present invention
doesn't contain at |east any of sodiumions (Na'), potassiumions (K) and
chloride ions (C"), cell growh stops in the organ, tissue or cells to
which the artificial physiological salt solution is applied, and there is a
risk that the functions of the organ, tissue or cells nay deteriorate or
stop. The artificial physiological salt solution according to a preferable
enbodi nent of the present invention 10 includes at |east any of sodiumi ons,
potassiumions and chloride ions, and therefore, effects can be gai ned,
such that g gq?gdwmtlons of the organ, tissue or cells to which the
art|f|C|aI ysi ol ogical salt solution is applied can be maintained. In the

case where theItaS pnefdrshlaforph&ysntlﬁb@gplg@blo%&iat saﬂdouitioﬁmcaﬂdmgdoﬂg: to the
present invention includes sodiumions, &%f erable for the content to
be not hi gfeé¢nt inventionee incodeatdeast arm@oﬂngrrueea ).ipetaspismderse(Kvhardk t he

content of i.um ceeds 200 r desirabl e
effects o?hlalé ee‘PP%tcgt)l oﬁ S8 vy éusl’edﬂgf %ﬁéswh%f tﬁ%@ﬁf’la prflﬁkbgbqabgmt ti ssue or
cellg to mb&&l 4daBr i, egtﬂofth@bl%lselﬁ‘ h%r%de@ﬁ”lt hltn af Rabit drf ra)flsédmﬁ,rz@ﬁg ed. In
addi tion, i's preferable for the art|f|C|a physi ol ogical salt sol ution
accordi ng (Nm) tfotaspinmsiond (K pasdithloridd ions (G17) uckH gnowt stepss ih tizenorgan, itiksyiel.  of
sodiumions, 20 from¢the point of view ofspglteventl ng deteriorati, on in the

functi ons ObFells jie Which dhe al’l’“ﬁﬁ@h@)’é@"&‘f@l sadt soBItigRilEaPRIIRG and dhere a5 ayisk

physi ol og ie f | e ontent of
sodi um i olﬁ@?lhﬁﬁﬁﬁ oﬁ??f’éh Bﬁsﬁg 6F%‘§ r%aéllde eéﬁ)trgt 2’6?{2? |ofr¥8é18%tgr% Ing to the
present i EiHﬁEBlb%iéhl &4t &zﬂutmlt acebﬂh@totafﬁefe?a% R dimeR D kG EdehbReridave i n
the case where the artificial physiological salt solution according to 25
t he 10r esemcludnwarieast)my of sagjpini ieds, gotasiumrigesand| chiomidegorspand thereforeor  exanpl e,
it is preferabl or t he content to,be 125 nEqg/L to 165 nEq/L, and it is

nore pref EHeHT eanf ga“}efl jugh fpat thesfupetigns of the psganyfiggue or gl SaIBdYI%‘F}b € in the
case wherg. fﬁ'&{%l gﬂr};siofldgg&a?% h%?dn%? lﬁﬂfcafﬁé #aﬁ@i%td' on according to the

present inven as an infusion, artificial
ami otic flui diPthe@af Whé&6 &hefﬁnﬁabltﬁuygalogichl daft sBILELE beddrding €5 {Hehe cont ent
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 mEq/L to 165 mEqg/L, and it is more preferable for
it to be 135 mEq/L to 155 mEq/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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to be 135 nEg/L to 170 nEg/L, and it is nore preferable for it to be 145
nEg/L to 160 nEqg/L. In addition, in the case where the artificial
physi ol ogi cal salt solution according to the present invention is applied
as a cell/tissue culture, it is preferable for 5 the content to be 115 nEq/L
to 155 nEg/L, and it is nore preferable for it to be 125 nEg/L to 145
nEg/L. In the case where the artificial physiological salt solution
according to the present invention includes potassiumions, it is
preferable for the content to be not higher than 100 nEq/L. This is because
in the case where the content of potassium 10 ions exceeds 100 nEqg/L, there
is arisk that undesirable effects or deterioration in the functions nmay

occur in jnhgioal éficialldngiotee Miid o€k pfotbQivelblatioh Neisprdfefableifat thelkpatent ogi cal
salt solutionis applied. In addition, it is preferable for the artificial

physi ol ogﬁOd?@I13§ath $oll70 ndiq/la,ca:ndrlmsmg)re pretfmblprf@sémbq HbemEnBntot160i ncl ude

b event 1 niEak: ef BP0 1R SERowEARChs ShEcB o HEOEs ARt eRs oo o cel | s
to which 5& %tlﬁ th@ %e El'}(/%#nt‘? x?ag@i\edsa@latceﬁ/%we' PlureSit Fef le¢1 s

preferable umions In e attificia ysi ol ogi cal
sal t5 SO|nhblccﬂteﬁct@%dllB@lEqJLttJSIQS@hﬁﬁmtanﬂﬁt\/@ﬁidr@ﬁref&amefmttd’begh}‘.sr than 100
nEq/ L, as _described above in the case where the artificial physiological
salt sol unEgfl @ckddmiEql. to the present invention is applied as an organ

cl eani ng sol ut for .exa referable for ntent to be 10
Tl L o 40 meline casavtere 1B aicia pheicipuB Soi iiich adhramioi® Eq/ L ro 30
mEq/ L. 1 npRedl Hv@ﬁhon'lﬂclﬁclﬂ% S%?a‘s?lu}ms&e itlid! e?erramé f&'tﬁé ﬁﬂé&ﬁ&&b@%pal sal t

sol ution accordl ng to t esent Invention i's appli as an artificial

i nfusi on, highertthdn Mi0ahEq/iimi dhisds becsusk @mrthacsse other thy eostehtidfiporassiut i s

pr ef rable for the content to be 2 nEq/L to 10 nEq/L, and iit is nore

pr ef8r abl ©nf grcepds 109 miga/b, Fmeﬁlﬁ atrtskithaﬁﬂqﬂtsuablﬁ effecta grieteaoratiominthe case

wh th f | | t th t
vent i onneids s Sire o Thetulih tentd Calf RVHR RS P iRele ™ na ™"
content t %llﬂﬁ)njis aﬁﬁi@ﬁ L troadlitir0tlis prafdatilé for ShdMfificiRl pHySibRglcal §a@r it to be 2

mEq/L to 6 nEq/L. In the case where the artificial physiological salt
sol ution aﬂwmcn@rdmg tbmbe predent prvestmntoumlwdetnomrhess tenddeEqdhofori de ions, it
is preferable.for t ntent to.be pot hi

potassium 10ns, rom e point of view o preventlg ﬁgterioration 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 mEq/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 mEqg/L to 7 mEq/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 mEq/L to 6 mEq/L.

In the case where the artificial physiological salt solution according to the
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than 200 nEg/L. This is because in the case where the content of chloride
ions exceeds 200 nEg/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 5 solution is applied. In addition,
it is preferable for the artificial physiological salt solution according
to the present invention to include not less than 1 nEq/L of potassium
ions, 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 chloride ions in
the artificial physiological salt 10 solution according to the present

i nvent i on pte@eénwiationinginéés dhitsritledORy, Hisiprefersite fod ebccdramd tabeviet hiphdrhe case
where the artificial physiological salt solution according to the present
i nvent i on thas 299 mEqdh. aé%ams acaune ie theanabaghere itha ¢amtent o chlesidgrisme, it is

f ble f tent to b 0 /Lt 50 /[.L, .and j.t i
D o 201 edes A mEGR Fiots % B8 1 QTS HER et B o, £
wher e t he f@{ctibhd ﬁ&%ccﬁ?in&ﬂé‘%f%&%?t?ésﬁ@ r &k fo SAlHhORRERPisPdlodil §dke Present

invention 1s appli'ed as an ar Cla Infusion, artificial amiotic fluid
or a 5pr ot sclutiveisappliddi ofin additiors its efeferalie éorfthe attifieiat pintserddgical salbe 90 nEq/ L
to 130 nEg/L, and it is nore preferable for it to be 100 nEq/L to 120

nEq/ L. | n Selytipn pesardingtor the present inyeatien tonaclude netilessdharphinhiadh 6§i cal sal t

solution accor.ding te t r.esent. inyention is. applied as | 1./ sue

cul turer PREREURIchs. oG PR Sey AL PR HDs iRl R Mty 5™ e 1
and it s oipmetiRuebrEARKS whith the arttificilPpiRioldERA! balt @ItibR ifTEHiled. Here, the
above described content of sodiumions, "potassiumions and chloride ions in
the artificial Ipkypsifehblgifarahe saitentsodichiioride ioms aothdiantifidial phpstolpgieslesalt
invention is the value that is nmeasured using |CP-M (induced coupling

pl asta- magalutipeagso foythe ppesent Apyentipn tortypret highee thep 280imEHL. 8%chnol ogi es
Cor porati " it th Ltifigelal i ol ogi.cal ..sal Lon
accordi ng(atg_gocntbha;a%% slﬁejh}}_%%a?env\yg?{? it%ena%ﬁgé}glppc})lﬁpéll%ﬁl%%g%%osﬁgﬁlt% g_aocfcﬁrgirn g? an the
above desghd preskns BRetDn i9BSplied AP bR SfaH Rleh MRS s@ork ToO&tadpld @, W thin a
range where the effects of the present - 15 invention are not lost. As for
t hese conpoefenable forthe wontantitdde 190 mtgk to ¢ 5@ mEgy/Iacind it is more preferable for

it to be 120 mEq/L to 140 mEq/L. In addition, in the case where the artificial

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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cal ciumions, hydrogen carbonate ions, hydrogen phosphate ions, dihydrogen
phosphate ions, glucose, fructose, xylitol, acetic acid, lactic acid and
magnesi umions can be cited as exanples. In addition to these, in the case
where, for exanple, the artificial 5 physiological salt solution according
to the present invention is applied as an organ cleaning solution, sodium
chondroitin sulfate, hyaluronic acid and the like can be cited, 1in 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, zinc, sulfuric acid, protein, sugars, |ipids,
phosphorous, iron, iodine, manganese, 10 copper, vanadium urinary trypsin

i nhi bi t oriaventidh areand lédhe As K these compohdney] amamdacids, gloeosecaisrec adikr e t he
artificial physiological salt solutjon according to the present invention is
appl i ed acalcum éns; kydsegsa cathopgfiedons; hydrogen phogphage igas, dihydrogesinhosratar s,

l'ipids, p rou i . hadine, . ane: : | ~selenite
Pl PERSTARE O Bkl il QLR SRR Sy SARRER AR Uil el e
bl ood pl agrexamples.i Vinhdafidn 6 ehdsé Ke tietdasd®hére! B exakiplé tthé artificed er abl e for

adj ustment of 1on balance to be carried out on electrolytic reduction water

in the arphysiokigidal ia:ltysohxbibf)@bmding? thesprbsent inmerdion ay aiphigd abalg REgapr esent
invention., Here, "electrolytic reduction ter" i enerated i n.a . negative
pol e ch?n?l@eln&#g}%w%hsoérﬁ%imd\y@% Fﬁbﬁﬂ%#‘@%&&r“@fﬁéﬂ?@ © Gan b Sl%dn o ch-ar
el ectroly; : : [ ol e chamnber
that is s?eggér .aéatselél’\ﬁl ? r oﬂr%ga bﬂoig??%g%%%gggg%gﬁa&o%é b@l ggsg?éa llré‘rg%rgm and is

wat er t hainvémiohugigspliad aodnardacibl iafilvion! ardficialcdnmnietic fluidopgProtewthiech is
hydrogen in atonic formhaving high reactivity. "Electrolytic reduction

wat er " haspletiom zipg slftineridfpreleins sigacs lipids,i phosphoireise sonriogibarganganessount  of
actiye hydrogen havi ng reducing . ti-oxidation).properties, and.as a

resaft " bR et LoisREreR R Bkors LA P e R e B cand 4B o

suppr essi 39 ' hddi ' hidorismul titude
of fiel ds{%guc'ﬁﬂgge %g%ﬁgiag?@ggﬁgé%?ganu %%‘ﬁfb@%g‘ﬁﬁﬁgq‘é?& @gﬁgﬁlguét orS S, In

addi ti on applitthes aeell/gsle fulrirel.zinds sylfisiracide proadin wagarks Nepids) pliesphdemisy | bed
artificial physiological salt solution according to the present .invention
can be pirepaedine, muAngeness, seppes yanadiups geleritedsodipm selenitmdethpnal amne, an

advant age, i SRS oIS (00 D GRS, Adhl 89 BLfiReLan vhgRAVSE the
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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the electrolytic reduction water sinply returns to water due to its nature,
even when active oxygen is elimnated. As for the manufacturing nethod for
el ectrolytic reduction water, for exanple, a nmethod using an electrolytic
reducti on water 5 manufacturing apparatus (TI-8000, rmade by Ni hon Trim Co.,
Ltd.) is known, and one appropriate nethod thereof is described below, in
the description of a manufacturing nmethod for an artificial physiol ogical
salt solution according to the present invention. In addition, "adjustnent
of ion bal ance"” neans to adjust the content of sodium ions and potassium
ions so that potassiumions : sodiumions =1 : 4to1: 8 (nol ratio). 10
This is because in the case where in the ion bal ance, potassiumions :

sodi um i herel i . t ' ' i ' xceeds 1 :
B the T o B B e e B R R o B o

physi ol ogthe&lecsalytic ssauttidrowates siappl ieaand wnelattioduedetiBmanirateven wthens nor e
preferable for the ion balance to be adjusted so that potassium ions :
sodi um i offdive oxygenss elgninated.7 As fnthg managtnangmeihed derisdeqtiobdicr ange, and it

is nost 1 f for | Q. he adj uste Q.. t-hat assjumions : sodium
ons 2 1 RABSRAEIAR for Rbmble | el Ee- BRI RARAR TR e &

physgol ogingalfadadidg a?m&ﬁml-mo,, e NihbATEnPT o S Bt EYPisdnbd, Ad¥or®D| ratio
of the sodiumions of the potassiumions which are contained in the
artifici abkppporyrsitomethod dhereaflis desotibrd towish the deSRigen(ofgimhamfacttb@0, nade by
Agi | ent Technql.ogi es.Corporation). 20 In additjon, it is preferable for the
oxi dat | onFRAAER WFB&?@ yaplogiepipplt splufipp according fa-ihg PresrytdnBitighcal sal t
sol ution accorgi ng: & i g it D from - 800
o 1o o 200 m/ S, B lor (HEPL Alhrto UELAE ihule 388y | O 1000,

mV' t o +10R&Yandpstadstum BnEBS thaPpetasiablichst @6dilih 16 HE : Witbhi. 1R @ndlamiyy. from
-400 nvV to +50nV. This is because in the case where the oxidation-reduction
pot &8t i al Thig iy kesausen thezase Blxgein e ienxbalangs, pR@Bium/ions hepdiumderisdnlessof t he

S-SR TEN U ORI A R
e a1 e b o ekaghl RSl MATusERRL et BT oot
pot ent i onmaéteriorafsM 20 moregefdiabld €5 the pdbaliaey® Ketadjustdddso)that potassium
ions : sodiumions =1 :5to 1 : 7 from within the above described range, and it is most
15 preferable for it to be adjusted so that potassium ions : sodium ions =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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Though the artificial physiological salt solution according to the present

i nvention can be applied to a wide range of applications, it is preferable
for it to be applied especially as (a) organ cleaning solutions, (b)
artificial infusions, artificial 5 amiotic fluid or protective sol utions,
and (c) cell/tissue cultures. Here, these nerely illustrate applications to
which the artificial physiological salt solution according to the present
invention is particularly applicable, and the artificial physiological salt
solution according to the present invention is wi dely applicable, wthout
being limted to these applications. 10 (a) Application as Organ C eaning
Solution As for the application as an organ cl eaning solution, for exanple,
a cl eani ngduanysdt@tiohiRter (RPI-20® Snddey! Tt Déhpa Mo gdd @S )Ltdd. Cl eani ng sol ution
for the nasal cavity, and in addition, applications for cleaning organs,
such as skin, Theughghsartifiniel physiotogidahsall sohygon acedrdingitdhlesypresanbe |i ver,

muscl es, the pancreas, .the brain, the.oral cavity, the om nal 15 cavity,

t he spl eewyeqtﬁ’é‘ C@gSF Bp%lﬁgé‘? ?Wl%faag?)eﬁ%ﬁpi%tms’t‘h% p&?%@?@lbfgémé? gﬁns, can be
cited. ( : | j [ ti ar ot e Eve i-nel udi ng eye
drops) | nﬁ%x%llf @gﬂi‘?&tﬁ?}% ?81?%@"%3@3‘?g‘ﬁ?ﬁ%’@é@%ﬁﬁﬂ?’gﬁﬁﬁé%{ﬂﬁ?i n locally

i nfl &med amniotic fod, or postedtivetsblRtiony; and (d)fckivaBgiecaltiies. arHere] thesemerdlyt o t hese
portions, and active oxygen is generated fromthese attracted cells in such

a manner tlHgfate pprlisatiqns to Whishdhe pwifisiak plsiologieah salesplution acperdigds thhd

synptons such.as asthenopi a, .and .d e e tissue.. ln.order . prevent
damage bys%?(sﬁ[\t Ve eﬁ%&‘g}‘g‘é Ha'g%‘%&g% 8?91‘83@"&%6’8\;&%/21? S‘agﬁ?ﬂsi"kﬁw ﬁ)ﬁteﬁolth%loﬁat e active
oxygen angecoffin@h) the best:i? ifkRbifon fs Wit appildablkOwithAltbRiFERnAed t6Bhdseé t O be
attracted to inflamed portions Is necessary. The artificial physiol ogical
salt sol uappicatiascordi ng to the present invention exhibits active oxygen
elimnating activjty and effects 25 of suppressing chenotactic activity and
mi gTQt or y( (‘,A'tHPi}FattSPniaﬁ S HsAHRS AOREIRAr | eucocytes, in particul ar,

neut rophi | s, [ Lt oLy, c -t h ' case where
the artifici amsﬁés‘.ﬁ%g%%%‘!é sal't ré% ﬁ% 4"?)1}% sgoéngoﬁdfo&?@éﬁg ’nieagzruglg%nt _

i nvent i onsdlstior R theAsyeR(ifdh@BAS B c&@?é}} b elRardify sdlGorEoe SheAadal fc@vitt lag@ni ng

eyes, preventing eye di sease -18 (after sw mm ng, when dust or ‘sweat get
into the wyasdjtionhapplicatimnader dleansgorgans, awbds 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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during work on VDT and the |like), and used as a cl eaning solution during
healing of the eyes and at the tinme of operation, inflamation is
suppressed, due to the anti- inflanmation effects of the electrolytic
reduction water, nmaking it difficult for the tissue 5 in the eyes to be
damaged by active oxygen or substances that generates active oxygen. As a
result of this, synptons such as dry eyes, strange or unconfortable feelings
due to a foreign body, tired eyes, itchiness of the eye, an increase in

bl i nki ng, and bl oodshot eyes can be alleviated. Accordingly, the artificial
physi ol ogi cal salt solution according to the present invention is

particul arly appropriate for use as a cleaning solution for the 10 eyes

(i ncl udi n@fiey ewiirHing) whddi dulst orSsweaegetlinto thd €RE) wigeneysasact ensysdee used, pr event
eye tissue from belng damaged by active oxygen that is generated at the

time of deyring/werk ans¥D@fand tlmlikedtandanedas a deaningsotuticagivring hgalingorhthT wor k,
t nf ortabl e f A due. t f i body, tj.red ,

L hi heso P ARA 05 amest oPFiaH BB SR AT BIOn K FRg eSS Sup FoeRET “eyon. 1 or
preventi ngag¥eadhs efass @I& a%céweagmmeﬁ;%hggm SiYRal: foel thfue Nto the

eyes), or at the tine of healing” of the eyes a the tinme of operation.

I n  Becenin the eydscabe demegaidly astiveloyygey es subStanlesthaifgeh@atesactoer exyigend dry
eyes, and 44 % were suspected to have dr%/ eyes. In recent years, the nunber
of VDT wofReresulfd thipsymptamssrh ¢s drycayen siragie oinacematogibleyfeelings dpg0 nunber

't s postiBrients ity sipdetohe Bvs o BEBY BbRBhBFORER: " col it on
accor di ngejed chBe RIS 1 AVCBRIigY) thdlariiRigSphySiBbgichl daft BRFDNcEoriRg MaSS
produce with a high [ evel of reproducibility, ang therefore, it is possible
to' wi del yto thevésdrt invemtian isi fartidudrlypippsipakedorade s al deasiguplutiongdortbedi ng to
yrm3Boms. FFERORAFng; 36 8rops) WHiEB 1 FHARES SUFOPEIRA0 BFRIET] BFdite.

B cani ngodky Al dueltbl RENERRIE BB Beifed, RERRRNCATURR b P 1oeT B

sol ution cénte@néred) el eyedFesBiiafBiotn VDT okl Bratige 2r lhcdfo@dblélfesling the rim
inaform that fits around an eye, and the rimis pressed agai nst the area

around t hduetea fogeign body, tinesksyes liichingssvafithe ¢ylecarminciensecin dlinking,sindl ogi cal sal t

solull on IR, conlpct MAD B v, 200 o1 Lher sy LG e can be

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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according to the present invention can be used in the formof eye drops, and
inthis case, the artificial physiological salt solution is contained

wi thin a conventional container for eye drops that is used to allow several
eye drops to fall into the eyes. In the case 5 where it is used in eye
drops, it is preferable for the eye drops to be in disposable type packs,
without mxing in an antiseptic as in conventional eye drops. (a-2)
Application as Ceaning Solution for Nasal Cavity 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, dust, 10
sundry gerns, pollen and the like within the nasal cavity can be renoved,

and the i thetellg, thotyd & beatahed aVintadigion, the agifieRh gl skigdicdd salasethion and in
addition, allergy synmptons such as hay fever can be suppressed, due to the

ant i - oxi daacothngfofthe presentdnvention canfhecusadin the foraf eleyegireps, anbinghisichseci al
physi ol ogj,cal .sal.t, sol ut.ign, w thout causing.undesired.side-effects. In the
aze wher (eaFEGR PhYSQIPFd SHy SR cantagit MUR L RDRRELIIHESD { he
present Loyd dRSRIhLAS ubel MRwARy Al ARG 3 thld 18 & TRGBs@l cavity,
for exanple, 1t 1s contained wthin a contalner having a spraylng nmeans so
as t& prowheke itis Ipgday elyodrops hals preferablefbothkeiest érdpoto bpimdisprgablatypet he nasal
cavity, and thereby, the nasal cavity can be cleaned appropriately. (b)
Appl i cat i Barksswithauit fixingin nANGSeRsis as ¢ eonverticnal everfireRs. ¢ Fluid or Protective

Sol ution 2 n.the case wherg the artifichal physiological salt solution
accor di ng(at'% 'fk‘mlc_a&ﬂ?%%se@?ar}l%g?&’ﬁ%‘?ﬁirg\?aﬁgle VY an artificial infusion, .
artificial amypiddetidnl i We ChseqrREOHRGHifGal pRNidbEiRA shit 95luBS BRI Rlingr Ot ecti ve
solution for nyocardia), the cells or the tissue, the organ or the fetus is
not subj et the presentxnkatipnis apphedyes artlednirgasdytioarfdr the nasal esatyt dustf f ects  can

be i ned, ere recqvery becones faster. In .the case where fhe artificial
25 aﬂysi of &?rmamcﬁlegén@fhed eyt theqgsal cavityesap ég%m@quwﬁﬁhﬁéfﬁl s used as
an artificgral  Lafusi rtifici i.0, fca [ can be
provi ded ?ﬁﬁlgﬁg&\}\gﬁfy&%&% ggg& r% apM‘%’rr I%{eel a%? !an "{‘@g‘k"t%a%‘%%@ é&“ﬁﬁ#ﬁg 'gfri])éﬁl nf usi on
bag. | n adéhdy fever cafl bOEEIPress€d, RLE VS THe 20HRIXRIatiBY effefdigidhtiiinfamaRtid for

adm nistration of an infusion, an artificial infusion nmay be -20 inplenented
as a conceheatnofthie guifigtal physichegic¢ah saltsabatinne mithawt cansing anddsised side-eBecispl e, 8
In the case where the artificial physiological salt solution according to the present
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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ti mes higher than conventional artificial physiological salt solutions)
having a high osnotic pressure within the above described range in the
present invention. In the case where the artificial physiological salt
solution according to the present invention is used 5 as an artificial
ammiotic fluid, it can be provided in such a formas to be contained in an
appropriate container in such a manner that it can be injected into the
uterus of a pregnant woman who is suffering fromamiorrhexis at the tine
of premature delivery, or oligohydramios transvaginally using, for
exanple, a catheter, at the site of giving birth. In addition, in the case
where the artificial physiological salt solution according 10 to the present

i nvent i onmiplenehedd 3% cdnfdnBrattsoldios ChalingdNcdricertratanidt s, fof éxagipld, 8 sol ution
for nyocardia), the artificial physiological salt solution can, for exanple,

be provi déwes tghes tn canvandgrttﬁmad\ehwiogpﬁi@dlt sélutions) hawngwe highk nown

i nfusi on ba op as,Cel |/ Tissue Culture. ln the wherethe

artificial® “&W&F%ﬁ'@[’ é’ﬁago‘éeo‘i%?rﬂ%ﬁq TARgEIP RSy eReyt fowEntion. pﬁ% 359 nventi on
ed dqcells or

i's used agn@e ¢ irfﬂéé&%@??molugﬂ;ﬂ Gt 581‘;.1{1 £ hdcordh V\% Rﬁthgz:'r&@& éﬁﬁ%ntlg\]?srte S

tissue is not su t ation amage ares of this,

it b®cones anpoufididl lamnioticfitt] itcdan &% pesvideiih Sudtsd fogmesltd de adtained fen Whi ch i's
cultured in an  environnent that is close to that within the human body. As
for the caéxpr@rtama@on@amﬁrwesucbm mamenithahit chrbainjactaddntal thphipsisadfogi cal  sal t

sol ution accor o,t he ese i nvent ti tu of ,.wel | - known

cul tur o GEFFEn sfah Jatos mferpE Mors SPESELPRL auf Rrdacariie Wi e ber no
applied t& Rigohdramhids | B4, I E lslts of §RIMgbe ci ted.
From anong 1tg%ei';:era in %rﬁ%ﬁgggggﬁ}]ggé@hega@ﬁﬁ?f%%e ?h?/lgls(géggl cag sal t

sol ution larthorth adglition, inhthe cqpe edhend the avtifividl physiclogisa dalt ssluttar dacorduwg pri mary

culture cel , hotable effects can be gained, such that the lifetinme of the
priftry ci@it %P@S@E mventian @%@@#ﬁeﬁdpromm splutsoq @Wﬁ@@ﬁ‘éﬁ BIOtFivE $PHER on
damage. |f| | i I on
accordi ngfa{ H}%ﬁgaa?é}sﬁ\gﬁlﬂda@ﬁ’gb 1cag§a3tsé)§ﬂéé c%l gg*g p?egtlj)é pré\fi{i%ﬁ#g it can
be provigeH alfGrn%MEb 23 o%h?aﬁr%d&ﬁtlﬁ@axgﬁvﬁlﬂﬁﬂ&%ﬁﬁldidh @dévance and cont ai ned

within a container, and then; mxe use, on the basis of the
appl i cati (@blprlctdmoaas é)phb(ﬂ"mpue Gulgureul ture -21 medium solution with a desired
ratio that is ﬁl t?xg se w te(rae ’Ihg ramﬁ%lat] p{xysw oglgalﬂlsal/t tscglat?gneaccordmg 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 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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The artificial physiological salt solution according to the present
invention may contain a nultitude of proteins, wthin a range where the
effect of the present invention are not lost. As these proteins, insulin,
transferrin, superoxide disnmutase (SOD), 5 thioredoxin, glutathione

per oxi dase, a urinary trypsin inhibitor (UTlI), albumn and activin can be
cited as exanples. It is preferable for the content of the above descri bed
protein to be not higher than 6,0 mass % in the artificial physiological
salt solution according to the present invention. This is because in the
case where the content of the protein exceeds 6.0 mass % there is a risk
that undesirable effects or deterioration in the 10 function may occur in

t he or ganmediumeablusioh vithti dddirédaatiarthdtfié gppabdpritdey for eLlpgrigadells/gikduesol ution is
applied. The present invention also provi dpes a nethod for manufacturing an
artificial phVke atiberladysiskogicakwitsplutinn acendidg tyythepredeat wremiontmdynvent i on,
as described .above. A nufacturing nethod for an axtificial. physiol ogical
251t sol RITEHT AUTHn g RO o B t8BBR V T T 45hO! e ar e Bl op

adj ust i ng,,gl Ol yid I t . i ogen reaction
val o bechenet 550, AR e R, Rindhfrib Wby WGe AR (3PHIET "o
7.9)9 andthidredoxn)phitgthiohe peroklades e anitsry26@sin@iitor(UT2R abumis aid ( pref erabl y
260 mOsniL to 320 nOsmL). In accordance with the manufacturing nmethod

accor di ngadtiyin gqa bgciedat examplest i Bris prefavalile fastthe eqnsent o the abeve deeEbPebn wat er

i s gai ned I.ng. . for anpl e n_el,ectral ytic.redugti.g er. manuf acturing
appar at usP eI gb%r?otrp%g%n ﬁi(ﬁrgﬁss‘le/r%il h€3¥“ﬁ°ﬁlaﬁ S.“@‘&@ﬁ?@?é‘%‘f‘%“ reduction
vat er cana®@rdiig Rfle Bieserit MveRNGHP! Fhis ABEERGe AthaBReWHeréiR BhR&t bothyte to a
material water (water before being el ectrolyzed), and after that,

el ect r ol ypioten tieeedsat. @ mass %s tifeos istareskthatemidedirablatefects loatletesoxasiou irf e t he
preparation of electrolytic reductjon water, 25 ultra-pure er. (MI1iQ
vt 4P ), pﬁsnet%w OCGHf &2t Puanps cells 1 e e St il BhySolEisy el 15%1880%15

exanpl es,iswggﬁé'dt is preferable to use ultra-pure water, pure water or
distilled er as the material water, taking into consideration the fact

that it is to Re pRBdnt &VehttorPal S HRANIdePP et fbt thAdasiBlihGan adificAs for the

el ectrol yte, sodi um hydroxi de, potassi um hydroxi de, sodium chlori de,
physiological salt solution according to the present invention, as described above. A
manufacturing method for an artificial physiological 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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pot assi um chl ori de and hexachl oroplatinic acid can be cited as exanples, and
from anong these, sodi um hydroxi de and/ or potassi um hydroxide is
preferable, in order to prevent m xture of hypochlorous acid that is
generated fromthe positive pole, as well as 5 the occurrence of

hypochl orous acid. The electrolyte is added to the material water in such a
manner that the electric conductivity of the material water becones,
preferably, not less than 100 S/'cm and nore preferably, 100 S'cmto 1000
gS/cm The added anount of electrolyte needs, in order to gain such an

el ectric conductivity in the material water, to be, for exanple, 4 ng/L to
800 ng/L, preferably, 10 ng/L to 300 ng/L, and 10 nore preferably 50 ng/L to
200 ng/ L, in tAeferabeeladtaslve sdiunirhydroxidyipdeassiamUusdcbxade, sédiemehkcideol yt e

El ectrol ysis can be carried out using a well-known electrolytic reduction
wat er  mapRirssiinyehlerdesnddiesaahloropletitie peid icgn g cigdo examples. 39 Gobn Tri m Co.
Ltd.)), that i provided.with at |east.an,electrolytic ba ing a

negat 1 ve. 1o1E Brseha@ilip Riarbigd oflyot BaRiaih pfd BRUER LR oBRIAT 2 1o o
charmber t hi@bert REXMAEST HypBETblobY §cil Ma® is¥inElitedI fFom BRAMsARVE Yol agweIREN Ot her
by a diaphragm The conditions for el ectrolysis are not particularly

| imbed, thedcalrese of ygioshlosushaeidc alhe eldciwollytelin addedto mheematienalaiater lnown
appropriate conditions. Condjtions where, for exar;PI % t he currer]t isl1lAto
5 A the susbpmanaes thapthyelegtrigrondugtiviy obFhsanaierial avaies bgeomes, Brséerablike | engt h

of tinme i NGt e r r i ] o 1500
m./ mn, clz%]t%sg?%@[ 13)(9 . &Aglge%%trﬁgr%tbé%fﬁ%lggt }l@tﬁ“%}]‘cgﬁoe@{o?&@%ﬁgs :ij%‘ﬂ%adh\fc\gt er that
has been pnh&ghieeeietifolifeheB@IA brder R03ath suehanBREtricdndecttPH theGnaAérial

el ectrolytic reduction water. Furthernore, it is preferable to provide the

el ect r ol ywater,rte dacfor examyle, e mgfit tor800amg/Li prgferibly, rléweg/Eao39hweg/k, anderbr ane)
processing. 25 |Ln accordance wi th_ the manufacturipg nethod for an artificial
phy2Por og 54 Preleratly SOMBLt b 8flaithie Casey f%ﬁ%ﬁ@ﬂﬂwﬁafﬁ%@ﬁt‘? aed as

el ectrol yhjeGidcadHed i on water that has been gained in this manner is
adj ust ed sg te}r?at %ie active hydrogen reaction value, the pH and the osnotic

pressur e respeEBleciolyyis tal be srtidd suttiRidgabosiBkiateacelediasdyticaedectiohheatact i ve - 23
hydrogen reaction val ue, for exanple, can be adjusted by diluting. or
condensi napyfacturing apparatus (preferably TI-8000 (made by Nllhon Trim C)é)., Ltd.)), tha% 1s
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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el ectrolytic reduction water so that a desired active hydrogen reaction
value is gained. |In addition, the pH can be adjusted by adding a buffer
agent (for exanple, sodium hydrogen carbonate, dibasic sodi um phosphate,
sodi um di hydr ogen phosphate, citric 5 acid, sodiumcitrate and HEPES), or by
addi ng hydrochloric acid or sodium hydroxide. |In addition, the osnotic
pressure can be adjusted, for exanple, by diluting or condensing the

el ectrolytic reduction water so that a desired osnotic pressure i s gained.
These techniques nmay be appropriately conbined for adjustnent taking the
mutual effects into consideration, so that the active hydrogen reaction
value finally becones 0.01 to 1, the 10 pH becones 4.0 to 7.9 (preferably
6.0 to 7.B®)drogendeddtionvsioptforexangds wae bbedjosted b Bilutingos nbhddnsin236€ nmOsni L
(preferably 2?0, mL to 320 pOsmL). In, acc(g_r dance with the rr,ané:f acturing
met hod f oflCdrPidiceductionwastyseitbat dlesiagd active hydrapen eastioncbicds 8ained ¢ he
present ifyv. § ON, 1 o] r | e for t | ing the ion

bal ance iig1 %ﬁ}edogl teh(?tp E{o%a%tq%caalug%gcb?tyi a(()i %\%lﬁt@?feﬁégeeg%ﬁ%rn%g@%bﬁ’ usgnglcl:l ori de and/ or

15 pot asshydidgdnl cardodgte! @ibisid §ddaim PRosphste UghAeim @@g&bgé@bh/osphéte,_ &aiet ent  of
sodiumions and potassiumions can be adjusted by adding sodi um chl oride
and/ br potad sodinmcditrateiadé HEPES); draty qddingdwidrachiooingcid ossddium liyolnexide. 1 : 4 to

1: 8 (nof ration) is gained in the el ectyalytic redyctjon water.. Here,
sodi um chifb«?ﬁa@naﬁ@ 0@@33% BTESTHIE RATHPS %fLu ?ﬁ%’vsféamplse%ﬁéémsr%fongwsw& af f ect
the pH 2 J : - ad] L i he.carri out before
or after '?ﬁgmcgg%g?er@fﬁ 1@:%{("91?5#]g@ggggge%%gg?%ggﬁgeéﬁvgb%%n rabggﬁgsreeacti on

val ue, thgechiitpidandyltR appopbikict dUnttssedrfor adjudtmeht takinp tief RRR] efdceyinidt to be

carried out before the adjustnent of the ‘active hydrogen reaction val ue,
t he pH anepnsiderationgo thatghe setive diydtogem tractiomealee finally bagames@Htal.gbe at t he

g SRRk e R & D o ekbrt SdrSL B A ool oS,
sol ution ﬁ%mkggséym@gm(%?@{hﬁywbgm {ogj@qn?mped out in an aseptic

state, or for sterilization er or sterilization using an

aut ocl ave to bk ascardahedwithutheahdrefacturingihethed forianmartificidl pRysislbgicalcalal
physi ol ogical salt solution. -24 Here, the artificial physiaglogical salt
sol ution &Qlelémnmcegrding torthe present itventiens itis preferable for the 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 : sodium ions =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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isnot [imted to that which is manufactured in accordance wth the above
descri bed nmanufacturing nmethod according to the present invention, as |ong
as the active hydrogen reaction value is 0.01 to 1, the pHis 4.0to 7.9
(preferably 6.0 to 7.9), and the osnotic 5 pressure is 260 nOsmL to 2560
nOsm L (preferably 260 mOsmL to 320 nmOsniL), as described above. The
artificial physiological salt solution according to the present invention
can al so be manufactured, for exanple, in accordance with a nethod where a
hydr ogen absor bi ng/ absorbing netal colloid selected fromthe group
consisting of a platinumcolloid, a palladiumcolloid, a vanadium coll oid,
an iron colloid and a silica 10 colloid is added to water, and after that,

di ssol ved hydrHa@nthle%nmm?ﬁwao@uaumaE@u@én adB iR the Bresbitidntien
di ssolving of mnerals, ultrasonic processing, magnetizing processing,

physi cal ismhelmitathtoehatayvivoh s meanbfaaturehinstorgandecwitineheabovd deghtibedadi at i on or
the like, and then, the actiye hydrogen reaction val ue, the,‘{pl)elg1 nd the
osnotic p Rtwringnethgd a¢cosding tthg paesepisineentiony asilangasthe gt ®"a net hod
where |ithi i: r..15 i j j i Ci .and after
that, the %@ﬁnvvé ;}%glggé%]t’r télg?’?? %%‘%L%fﬁeﬁ%&%ﬁ%éhg '%héer%ot\é@rrtgg ‘F‘S“%r essure

are Bppr opyebsatesk 26aei0s/Edo 2560 MDSRIE (Srefopdifly 26@MORIL to 520 mGreyBy, b f i ci al
physi ol ogi cal salt solution according to the present invention to be

manuf act udeseribed ahevor dehecstifidial physielogicahselt delutipn beadrding tef thetpuesenty net hod

accordi ng. ent ipventi

to. th . 20 In the follow.ng, th t
i nvent i onm?'gn%(?@scg? Elggge MROpiaERERYy ché’f(%ﬁlpleg‘? aegqrfiglbce%\ggg%meé@% r eésg Ee

present i InOBsdrBi LM : i splution of
0.857 nM of g% %;Bg_r'&g ug%durglﬂgt(’)’%ﬂ%litcglrll&g%g@%ﬁ%ﬂmkgf&ﬁ)a&&%%eous sol ution
(m xed soplatinem célfoid) addladibm@blidd N Nedatiuatietdiond as dlodtcolioid ard aailida KOH aqueous
solution (0.428nL of 2 N NaCH aqueous solution and 0.072 nL of 2 N KOH are

di s481 vedcallidiaeddgd torwasér, md afigrubatediysolvwedhydtagen isgeperated by meansioéct rol yti ¢
educti on gt ot TEQACL U LIG SPRALSLAT (1,500, roce by Moy Tim
L\l:ghz:tzlg gn%%sér?ﬁgﬁgﬂygir@%g@%arﬁal HoMRViNBGoREdR mi@olibes PEgN tfislidh gct rol yti ¢

the like, and then, the active hydrogen reaction value, the pH and the osmotic pressure

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: S A, temperature: 20°C, flow rate: 1100 mL/min). A 1.437M NaCl-238 mM
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to adjust the osnotic pressure (mxed ratio was NaC - KOl aqueous sol ution
electrolytic reduction water = 1 : 9). Then, the pH was adjusted to 7.5
using 1 NHC and 0.1 N HO. 5 As a result, an artificial physiologica

salt solution of which the active hydrogen reaction value was 0.06
(measured in accordance with a DBNBS nethod), the pHwas 7.5 (neasured
using a pH neter (1 260, nade by Becknman Inc.)) and the osnbtic pressure
was 303 nOsml L (nmeasured using an osnoneter (made by ROEBLI NG Corporation))
was gained. This artificial physiological salt solution contained 145 10
nEq/L of sodiumions, 24 nEg/L of potassiumions and 170 nEqg/L of chloride
ions (respectively neasured using | CP-M (Agilent 7500, nmade by Agil ent

Technol ogkepaquiesh PRIidORa9 addad b the PrticEbleORoliEcieahdtn watemtdraér was - 100
nV (measured using an oxidation-reduction potentioneter (RM 20P, nade by

Toa Denpatokalgsoth€msmolit gresjure (miRedpaticawasNaEEGhigedns sofutiam: aletirdlyts al

physi ol ogi cal , salt sol utjion_was prepared.in the_sane as Exanpl e
1, exceptrefiﬂ‘&tondi"%t‘t"iTllé(95~vvaT@?n’ mgﬁﬁg@ﬂaqbﬁsg? %76#15'@853{]] Eﬁl?f‘a@f@ducti on

water. Thejgained artificial physiological salt solution was neasured in
the sanme manner as in Exanple 1, and it was found that the active hydrogen

reacbi on val ueAvaseddlt, ah&tiBtlaMghysiolbglal aftGolufion @ Whichahdies hiyéroges 303
mOsnm L. In addition, the content of sodium 20 ions, which was neasured in

the same Feaetiayvaiue Wedhpb bndasuned dn dordrdafiey with afRBNBEmeeshad)othepdt wasi um i ons
was 24 / t he content__of chl orjde i.,ons s 17 / and .t he

oxi dat i on’? gﬁﬁéﬁ"ir?fﬁus&& %H]flinéqterv@si &gédﬁgy B\g%ﬁﬂhﬁ’ﬁs‘f %?é} Be QFPPHC o> An
artificia i 1 i j manner as in
5 By DreRHfEh e 981 e e led kil HRSBRERS fibd ) ROBBEANE: B0 o el

in Exanpl eoﬁaorm»c\om%amd aisfartyidl iphfRsolbiisal Gkl gblutdn contaiesd 148 i on for use
instead of the original electrolytic reduction water. The gained artificial

phy3dPol ogmEalL ebsadisnians Zhmiiad. ofnesassinadonnandnky Osahe/Lafishioridgdonsn Exanpl e
L 209 1 R AL Lhe PRI i o850 228 hERGIPRtALGRS 1 (e
Corporation)), and the 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

-26 -



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 180 nEg/L, and the oxidation-reduction
potential was -150 nV. 5 <Conparative Exanple 3> 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 1
was adjusted to 5.5 by adding 1 N HCl. The gained artificial physiological
salt solution was nmeasured in the sane manner as in Exanple 1, and it was
found that 10 the active hydrogen reaction value was 0.06, the pH was 55,

and the osnotic pressure was 303 nOsniL. In addition, the content of sodium

ions, whi gacti@svaliRasay B8 the pHhRas B6.ERdTROSShotaSprEesardha 303 MesmA45 TREq/ L,
the content of potassiumions was 24 nEq/L, the content of chloride ions

was 200 nixlition, sheccontent oksadiatm coms ) whiclke tao meapuwedimtthabanwamant®d asry. 15 <
Conpar ati ye anpl e 4> rtificial physiol ogical | t_sol uti on was
pr epar ed %ﬁaﬁéﬁyﬁ%lﬁﬁﬁéﬁ%é@ ?Qﬁlte@gﬂ?ﬁ@‘ﬁ? l‘éﬁé’@ﬁi%trﬁ%q/ﬁt'ﬁ’@ CORfeBt t he

I | i j h I : I dj d
5. 5 by addh T TR DRLAEQR B B MR el po NS LIRNVEG) Uion

was IfﬁeaSUKedmbﬁtaﬁ{?@Eﬁ@ﬁ@egﬁnner as in Exanple 1, and it was found that 20
the active hydrogen reaction value was 0.06, the pH was 8.5, and the osnotic
pressure was 304rtfReahphysiolagiaa¢hlt salntion Wes prsparedin the samelmannér@sddn whi ch was

nmeasured i.n the. sane nner _as le 1, s. 145 nEqg/L, the content of
e outs umERnEE 1o SXGh: (TR prr ek e BER vt i SSioh et e RIERAT et ey L.
and t he oxi b QNg j : 1 - : i Exanpl e
S0 e ¢ ERARplE g SAtedan 5 PO iR NIBEL it e st BRAIOGKE DeTh e

as'in Exadipdoutibn veasangisutetiat the simé anhérNa Gl Exafplety] 6 it agsfmumd thal uti on was
m xed into electrolytic reduction water at the time of the adjustnent of

t he 18snot the gsHeshydresenrreaasion valpe was 0i 09, hespHenas SKCrndideasmetic pragsuren :

electrol ytw'a(s:36f Iql st Tisk Y\r?gcﬁﬁtio?l, 8ie8c:oi1te191f gt) s'odilr.lr;rleions, 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 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 HCI. 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
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gained artificial physiological salt solution was neasured in the sane
manner as in Exanple 1, and it was found that the active hydrogen reaction
value was 0.06, the pH was 7.5, and the osnotic pressure was 240 nOsm L. In
addition, the content of 5 sodiumions, which was neasured in the sane
manner as Exanple 1, was 115 nEq/L, the content of potassiumions was 19
nEg/ L, the content of chloride ions was 135 nEg/L, and the

oxi dation-reduction potential was -50 nV. <Conparative Exanple 6> An
artificial physiological salt solution was prepared in the same manner as in
10 Exanple 1, except that a 1.437 M NaCl-238 nM KCl aqueous sol ution was
mxed into electrolytic reduction water at the tinme of the adjustnent of

the 0snDt tioRIRIFAT K CIMquEshs soR0R | WREtrHMGE redGttiOwaers 030! 9} OMMThe
el ectrolytic reduction water = 1.2 : 8.8). The gained artificial

physi ol oggandd atifitialghiysibiogivaleal solmtionmas measuredinghersamemanner asiti n - Exanpl e

1, and it _was found that the active hydrogen reaction val ue 06, the pH
15 was 7. BXemplg 1y fd %&%fq%gﬁ%§WV€§xﬁgs@ RSN Valie Was PR BHPHL he
content o dg&q;@' VAl RPN i Nyt g @s Example 1,
was 175 aﬁ@ t gkggﬁ?%%\?}eg@r%%?%sm u%S%'sW%%ag%%ESFE%§L% content of
chl obi de b@iiem @B, whitch wikgichsuradih the samxing@icr an Exgtipletl] oas pvs allgilagl was - 50

nmV. <Eval uation Test 1> 20 Evaluation Test for Active Oxygen Elim nating
Activity theconieatol pdassiamionsvast? mig/laxtheeontens piyhloride ipas svasildd ci al

physi ol ogi cal. sal,t, solution.in Exappl.e 1 a nparative Exanples | to 6
was cal cu ang t%%?%’z?ﬁﬂgduq\hoflﬁog%ﬁéd?a&ggﬁ nbcgr oxi de met hod, using | um nol
| um nesceregmBhiafidBkimge k50m hydrogen peroxide. The results are shown in
Table 1. -28 NNry VI Oh MpObFX r MOOMMMO OW>yv

An artificial physiological salt solution was prepared in the same manner as in
10 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
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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79 -29 <Evaluation Test 2> Evaluation Test for Effect of Suppressing
Mgratory Activity/Chenotactic Activity of Neutrophils Fig. 1 shows the
results of an experinent that was conducted for the purpose of 5 clarifying
whet her the artificial physiological salt solution according to the present
i nvention suppresses the mgratory activity/chenotactic activity of human
neutrophils due to chenokine. As for the nethod for experinent, a

chenot axi s chanber nethod 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 in the artificial physiological salt solution of Exanple 1 and
processed<f@luatdnaeegsiant period of tinme. A solution of chenokine (IL-8,
RANTES or the like) was put in a well of a chanber, and a nenbrane was

pl aced on top Bfaltdtion. TeRofoe Effett affSuppeessisg Migratory swtivitygCherhetactihe si ze of
the neutrophils were regularly provided in this nmenbrane. After assenbling
t he chanbgFt}Vl'EYHthr@P in which neutrophils were floating was put in 15

the well on top. o i ] I xis for
- constant perrga SHUTHETER B« PRRER, e (i QbEUrRF pEREmT

chengt axi 8larifyylHgOmther ik s6figial sHysibld@icaraRIseReionaEt o rayg to Metpresenspeci al  dyi ng
solution (Diff-QuiK) and countéd. The gai ned nunber of migratory cells
(when | L- 8vertons0ppmssesithe migratetyaativiiyichealotastie actxotyAd humae hewtrophtlom Fi g. 1
and Table,1l, the nunber of cells tH t rri%r.ated aFd unde}rl nt chenptaxis in
the neut r 8ihio dempiine, e As o5 the BEthod 105 PRETRENt: 2 CRMRIRYS ChaREE MARAS cal sal t

sol ution fal - ﬁ.}gqg% i i {é,e(gtn?ﬂ)d%ﬂ% Egxi mately
hal f of that ch?é fmﬁ‘gﬁggnt ro “?8’fyeé§ﬁ?"?%ga‘\ﬁg{°§ﬁg%8%‘g e rom ??tﬁlf)ed wat er) ,
and t hus, b¢ megsredowassiesed. t Fiadt, idverophils thatovert spiystied frogi lamantdddd wedeut i on

according to the 25 present invention suppresses the mgratory/chenotactic

act il0i t y srdeeufleas phibesrtifioial phyriplogiedl salt pelutiemel Example hand piosessedEdr i bed
chove Ver g b 3 e OGRS H AR R s Bkl o
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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Exanple 1, as in the control. Though suppressing activity was observed in
-30 Conparative Exanple 2, the anobunt was approximately half of that in the
exanple. The survival rate of the cells was not higher than half in
Conparative Exanples 3 to 6, and neasurenent was inpossible. In addition,

at the same tinme as the above described tests, effects of the artificial 5
physi ol ogi cal salt solution on neutrophils were confirmed in accordance with
a living cell rmeasuring nethod. As for the living cell neasuring mnethod,
concretely, trypan blue testing was used. Living cells get rid of trypan

bl ue (blue pignent) to the outside, and therefore, the cells are not dyed,
whil e dead cells can not do this and are dyed. Trypan blue testing is a

met hod V‘“@éﬁ{)&’ﬁﬁvé’!&@b{ﬂﬁﬁﬂe 9f thel ¥Rdumakdssappriskithdrgly ruarmrtha@in fheRxsse. 10 cells

are counted through a phase contrast m cr oscope, and the survival rate
(nunber ofhe swvivalyete of giel @llswas nottegheo thadyhelf it Ebnparativel Ksamples 3 to b dyed
cells) x 100 (%9 is cal cula{ged. The results are shown in Table 1. As shown
in Tabl e and easyrementswas Mpoasiblehat t he neutrophils were not at all damaged

by the art! {1 ohluoRSLOhORiAms 3l he3Bb ARBAGERL L bouramlg 1 Of he

present invention e case npar at i es 3 to 6,

the 5urvi yigsiolctical ¥SsofifiondnaRefroptiBRvere bdnfirMes &f stcbetatice with aiemgfoelind t hat
it is not appropriate to use cells in such a state for migratory testing.

<Eval uat i Bwastgsg nBthoBy aAsdo1 the living el measuripg encithpd; henamgky wypausdues O eani ng
Sol ution for Eyes The artificial ph |0I0{ ZJP sal t s | ution cnzi Exgnmple 1
was used, ESIE WeLUSE o alivNG ceg%g%&@ gug lu?)ﬁlgf’}?é‘ itA RS E?aéaes and
there wasjaQ.ria @fcafsta"f‘?hﬁtncﬁﬁgg b A8 ce@¥n n@’c‘&& tM@&&ﬁ'thﬁfd THpide

solution after cleani ng dition, ten volunteers carri out eye

cl eani ng blne td3ting BnEmethodi ehe@ntbe ﬁmdbertdﬁdyechd:@ls endtheatuiner of noradyedr dance with
the followng three | evels. good: eye cleaning could be carried out w thout
any 19nconﬁ%¥8taégo¢oém@dﬂhﬁ9pahia@hasezsntrhstmeroan@g @mistbam@valeryae @uahai ofy coul d

ot hougn i L - DR SRRl ECORRCH R Ten Rl Bp Pty The oS

calculated. The results are shown in Table 1. As shown in Table 1, it was confirmed
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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eye cleaning could not be carried out -31 bad: there was unconfortable
stinmulation in the eyes, and eye cleaning could not be carried out The
results are shown in Table 1. As shown in Table 1, all of the volunteers
made the eval uation that eye cleaning could be carried out w thout any
unconfortable 5 stinulation in the eyes. As a result of this, it can be seen
that the artificial physiological salt solution according to the present
invention has eye cleaning effects. Meanwhile, for Conparative Exanples 1
and 2, half of the evaluations were good and half were passable, and thus,
there was inconsistency in the evaluation. For Conparative Exanples 3 to 6,
all of the evaluations were bad, and there was unconfortable 10 stinul ation

in the eyes. 5davaled@ivhOincbaFbridble GUAlIMRD iﬁ@h@éyeé;énhfeiye cRhnih@Esigl @Bt The

artificial physiological salt solution (Exanple 1) that was prepared from

el ect r ol ybé carrigowtt i on wat er was conti nuously adm nistrated as an infusion

into a vein of __ 15 rat to which oxidation stress wa rovi ded using FNA
end aleb

(ferric nitri | Gh tstare shawnyn Tableql. t%shefméatT_aBlP b U’@ﬁ‘@ teehai nst
oxi dat i Ongnéﬁé B3 SvARR i RLUSE %%?%jggéﬁd ?)E @5&38‘%9{ &Hﬁélﬁeaglg fuqécgcﬁii%gttablge

subst ance was used as an-in Oor of oxidatron s I'sS used to

neas@re astirdationia tianges.t Nas a k&ul OR i itesdn BY seerkthaheattmtl phaRiygeal or
al kyl al dehyde that is generated through the deconposing reaction of a

per oxi di zelt doiysiod ae@rdingto the pyesest mvendionthao exsreleanegsteotsi dMdapwhileact i on of
Gecomposi 7 COBUBI3BR LRBIeh d and P i b SRR P RO 0 HBBAVER U7 ¢ aci o,
pr ocessi nh R e (e Syl rs o AaMlfiEe, | POEChRpi o P (1)
hour s/ ad nEﬁfarﬁ§16§3 o6, alifof tRSeaiatibheware ballydidah&re wesluné@hforableut i on of
Example 1, (3) processing with FNA for 6 hours/adm nistration of artificial
phygBoI oghtiraylation in tkedygsi on of Conparative Exanple 1, (4) processing with
FNA for 6<E9élﬁ§t{o%dfgstn.>st ration of artificial physiological salt
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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sol ution of Conparative Exanple 2) in order to carry out the test. A cannul a
for -32 continuously admnistrating an artificial physiological salt
solution was attached to the external jugular vein of each rat three days
before the collection of blood. After the attachnment, the cannula was

cl eaned everyday with a physiological salt solution containing 500 u/m of
heparin in order to prevent clogging. 5 FNA was adm nistered into the

abdom nal cavity so that each rat had 10 ngy Fe/kg. Imediately thereafter,
a syringe punp MODEL 11 (nade by Harvard Apparatus Corporation) was used,
and the artificial physiological salt solution of Exanple 1, Conparative
Exanpl e 1 and Conparative Exanple 2 was continuously admnistered to the
rats in t%t{nﬁ%édnﬁﬁisﬁéﬂgoﬁ éﬁiﬁci&lﬁﬁnyﬁ_@l@?ﬂéhlas_aft QblufBE was ftacked ®o fHeow 10 rate
of 0.05 m/mn. hours after the administration of FNA into the abdom nal
cavity, eftkrnelfjugiier Weirofieach satchiek daysatfdre tira aollectidnenfiblaad. t Aftealstonen by

openi ng the abdom nal rea under, anesthesja using ethey. The bl ood plasma
was frozeﬁttaﬁmgt@éleeﬁ@anﬁw@ge#em QYRDARY WHE artagwg P&?élrﬁaftéPluﬁ*Bse\Rs. The anmount
of TBARS | he . - -4sing a TBARS assay kit

OXLt ec (ng%léalﬂ'ﬁgfggpm%eg%@%@géﬁisgfréslg]?lt)u({l‘lg%nﬁcor dance with the protocol

ther gof The r eBNIAlwaPddnifisRYdd ihtd theBbddmidal cAdtydsol tBateakch rak .had 10-mg@. 3 nnol /i,
which is the TBARS value in the case of bei ngE processed with FNA for 0O

hours, i nEe/kgselinmediately theresftannobyrimge pwinp MODEL3 11(madeds Hasyajder, as a
result of ,processing w.th FNA for hour.s .i.n,.Caonpar ati ye ample 1, while 20
[t onl v 1 ABPERERT ofordlien) voisaisthand (1e Attt BSS 0GR HESORGRGE . 1 Exanpl o
1. This th i ' F % In
Comar at | yerit 4 EhnP ety ERlpiE a3 Cobal i L AalB 2 A e ot o of
condensat adminiteredicetht ik it the réspekitieigbsupsaiathe caimilld foe ofBARES at alfloey onl y
increased to 2.3 0.4 nnol, which is 1.5 tinmes higher. This neans that

oxi d&t i onraie pERSS mlenino Flwursager hd adwinistrtipy o5BNgy intqethe abdasnipaltcaxitysi ty was
observed i e.above described Eval uatiopn Test 2, and therefore, .no
oval uat | off pLE bfprd Fayenened fomairariehipdPe AtdpineE b ot A% dpeginal
<Bval vati gn, (8L amasthesia using ether. The blood plasma was frozen at -80°C and
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 0 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

-33 -



Effects as Cel |/ Tissue Culture -33 Neutrophils separated from human bl ood
were primarily cultured in the artificial physiological salt solution
according to the present invention, and whether or not the survival rate

i ncreases was evaluated. In the evaluation, neutrophils separated from
human bl ood were suspended in the artificial physiological salt solution of
Exanple 1 5 and Conparative Exanples 1 to 6, planted in 5 m |aboratory
dishes for culturing, and primarily cultured for 24 hours in an incubator
with 5 % of carbon dioxide gas at 37C, and the survival ratio was
calculated in accordance with a trypan blue test. The results are shown in
Table 1. At the beginning of culturing, the survival rate was 98 % whil e,
as can be seen . i o arngal Lye Exanpl e 1
fter 24 hour o UGB TmRes b AidfrRbibp Wale By B CRIPRR KR T
rate in Epaysdlegidal wassclutiingftcydingeto thé pbert nverorl/tand hbioger diheotshie vi val rate
was reduced. This indicates that the artificial physiological salt solution
of Exanpl survivebrate ingraasesl was evdheatedhc rladbeevsiuatine, neytrophilsl separeted fjom t he

culture of primpary cells of ich the.survival. rat s |lo | n,addition,
Chougn: 15 e IBa vE winchoed g il PhiselSeictioat s ion St b€l ' The
survigval g td incoRd [-0R; i

reducs\t/i on a&%? 8%%%%%%&%%\)?5%? ﬂrlg}ttg lgf asﬁﬁ?gﬁd&ggﬁésoﬁ&%lgm%i&ﬂrﬁ ained. In
addi tion, paismafilyrcuttimed ddbmBY hauits 16 andhcubatdradth Conpeasbdnvdioxilx gapdt873Cwas 10 %
Conparative Exanple 4 was 2 % Conparative Exanple 5 was 0 % and

Conpar at i #&d theghpiieal mtigaxascabenlatezininageprdanse vath atrypan blwe testi ¢ T results

physi ol ogi_cal, sal.t S@' ﬁti on which can be used as an organ cl eani ng sol ution
or a cel | A5 ¥OREMIRRIE e 5o ution, wherein the active hydrogen 5 reaction

ML o 2560 e O R e e, B Bt e S
accordi ng ftom Thtdé iy the swivbrkidate inlEmparative Example 1 after 24 hours of culturing
was 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 %.
20
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pHis 6.0 to 7.9 and the osnotic pressure is 260 nOsm L to 320 nOsm' L. 10 3.
. The artificial physiological salt solution according to Caim 2,
characterized by including sodiumions, potassiumions and chloride ions.
4. The artificial physiological salt solution according to Caim 3,
characterized 15 by including not higher than 200 nEg/L of sodiumions. 5.
The artificial physiological salt solution according to Caim 3,
characterized by including not higher than 100 nEq/L of potassiumions. 20
6. The artificial physiological salt solution according to Caim 3,
characterized by including not higher than 200 nEq/L of chloride ions. 7.
The artificial physiological salt solution according to Caim?2, wherein

adj ustment of ion balance is carried out on electrolytic reduction water. 25

8. The artificial physiological salt I on according to Claim 2,
characterized in that the oxidation- S on potential is -800 nV to +200
.mv. - 35 5 9. A manufacturing nethod for an artificial physiological salt

10 solution according to Claim1l, characterized by adjusting electrolytic

.reduction water po that thﬁnaﬁﬁiciaeﬂmwl@@nsﬂﬁmmmnwmahuﬁlb@ﬁ&aﬁgaﬂ-01 to
1, the pH becones 4.0 to 7.9 and the osnotic pressure becomes 260 nOsniL to

2560 nOsn brgan@leaning sohniohay tawellfiysuestuttort sobutioan wheneinfthe petivefiydeigeh ogi cal

salt splution .15 accordjng.t im aracterized in that,adjustnent is
carri oa outrcagionaeind S gt &0t 8 I Geutitorduimn 1 hIsuTr o
becones 260 XA LoLH1320 mOsm L. 11. The manufacturing nmethod for an
artificial qBhysi (%g@g‘al salt solution according to Caim 10, characterized
by further conprising the step of adjusting ion 20 balance in electrolytic
reduction water by adding sodi um chl oride and/ or potassium chloride. -36

2. The artificial physiological salt solution according to Claim 1, wherein the

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

15 by including not higher than 200 mEq/L of sodium ions.

5. The artificial physiological salt solution according to Claim 3, characterized
by including not higher than 100 mEq/L of potassium ions.

20 6. The artificial physiological salt solution according to Claim 3, characterized
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.
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15

20

9. A manufacturing method for an artificial physiological salt
solution according to Claim 1, 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 becomes 260 mOsm/L to 2560 mOsm/L.

10. The manufacturing method for an artificial physiological salt solution
according to Claim 9, 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.

11. The manufacturing method for an artificial physiological salt solution
according to Claim 10, characterized by further comprising the step of adjusting ion

balance in electrolytic reduction water by adding sodium chloride and/or potassium

chloride.
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