DESCRI PTI ON ' PACKAGED OCULAR | RRI GATI NG SOLUTI ON BAG

TECHNI CAL FI ELD The present invention relates to a packaged
5 ocular irrigating solution bag. Mire specifically, the pr esent
invention relates to a packaged bag conprising a mul ti pl e conpart nment
bag wherein conponents for preparing a bi carbonate ion- and

gl ut at hi one- and/ or dextrose- containing solution are stably stored
and m xed together 10 when used for intraocular or extraocular irrigation
or cleaning in an ophthal m c surgery-~Especially, the pr esent

invention relates to an inproved packaged ba t hereof which is
provided with a pH indicating device DESCR%@@EQNCOIor changes, thereby

Pon - "containing soPhCREAER QORRR HRETEkR HRF IRt B el o POn ©

BACKGROUND ART As sol#Maocul ar or extraocul ar
irrigation or cleaning in ophthalm h as 20 cataract
surgery, vitreous surge%éygnd gl aucoma surgery, - "Opeguard" (produced
by Senju Pharmaceuti cal > presentyiaventionrglpfesateda cackngad

| ndustries, Ltd.) and BSS PLUS (i nported and sold QéiSanten
Phar maceut ¥ caloctdar jaFigaking solutdemebagal |Moxs FPofielcalif esli .

present invention relates to a packaged bag comprising a
multiple compartment bag wherein components for preparing
a bicarbonate ion- and glutathione- and/or dextrose-
containing solution are stably stored and mixed together
10 when used for intraocular or extraocular irrigation or
_ cleaning in an ophthalmic surgery. Especially, the
present invention relates to an improved packaged bag
thereof which is provided with a pH indicating device
whose color changes, thereby permitting a visual
15 inspection of the pH change of the bicarbonate ion-
containing solutioh due to carbon dioxide generation.

BACKGROUND ART
As solutions for intraocular or extraocular

irrigation or cleaning in ophthalmic surgeries such as

20 cataract surgery, vitreous surgery and giaucoma surgery,
“Opeguard" {produced by Senjﬁ Pharmaceutical Co., Ltd. and
sold by Takeda Chemical Industries, Ltd.) and BSS PLUS .
(imported and sold by Santen Pharmaceutical Co., Ltd.) are
commercially available at present.

25 The former "“Opeguard” is in a liquid form within



The former "Opeguard” is in a liquid formwthin

25

-2- a pH range of 7.2-8.2 and conprises dextrose as an active
ingredient. This product has a disadvantage of [|acking | ong-term
storage stability because dextrose is stable in an acid pH

envi ronment . 5 The latter "BSS PLUS" is in such a formthat a
solution (10 M or .20 m) containing oxiglutatione, dextrose, cal cium

i on and magnesiumion and a diluent (240

m or 480 ml) containing

bi carbonate ion are separately st or ed?in gl ass vials, the solution
containing 10 oxiglutatione, etc. belng transferred into the vial
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_The above "BSS Plus" can be stably

[
éﬁi H enviro en : :
stored for a on&)perlo tlne but requires transferring procedures

di sadvant ages as shown below in (a) to (f

solution (10 ml or 20 ml) containing oxiglutatione,

20 as shogn below in (lphd QLéﬁer.a“‘i'ss‘"so'ﬁ.)We&%' ¥n"88chh& form that a

dextrose, calcium ion and magnesium ion and a diluent (240

ml or 480 ml) containing bicarbonate ion are separately

stored in glass vials, the solution containing
10 oxiglutatione, etc. being transferred into the vial
containing the diluent using a syringe having a double

ended needle and mixed together before use. This is

because it is difficult to stably maintain oxiglutatione

and dextrose at pH 7 or above for a long time and because

15 there is a disadvantage that calcium ion and magnesium ion

in contact with the diluent for a long period of time

cause precipitation.

The above "BSS Plus” can be stably stored for a

long period of time but requires transferring procedures

20 as shown below in (1) to (4) and consequently has the

disadvantages as shown below in (a) to (f).

(1) A cap is removed from the rubber stopper of the glass

bottle containing 10 ml1 or 20 ml of the oxiglutatione

solution, and a cap 1s removed from the resin needle

25 at one end of the syringe. The rubber stopper of the



(1) A'cap I's renoved fromthe rubber stopper of the glass bottle

containing 10 mM or 20 mM of the oxiglutatione solution, and a
cap is renmoved fromthe resin needle 25 at one end of the .syringe.
The rubber stopper of the - 3-
bottle is pierced by the needle. (2) Next, a cap is renoved fromthe
st ai nl ess st eel needl e at the ot her end. (3) An al um num
cover is renoved fromthe glass bottle 5 cont ai ni ng the diluent,
and t he rubber stopper of the botd1 e is pierced by the stainless
steel needle. (4) After transferring the oxiglutatione solution into
the bottle of the datkde is pdenged ihmitg@ aeedlel.| m xed. 10
(a) The above procedure itself is conplicated. . Especially, the
operati on of p{)%) ciNertha (Gahs removed from,ther stpiplessxpgretlati one

bottle with the resin needle is considerably

3?:‘ :‘Jlt Lﬁlntconagl ?Ib)nq‘ﬂﬁ,ﬂ]ﬁ z?rfsf‘@ﬁ' idem®™xi ng of the two Ii qui ds take
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can not beSaVOidedcontaining the diluent, and the rubber stopper of the

bottle is plierced by the stainless stéel needle.

(4) After transferring the oxiglutatione solution into
the bottle of the diluent, the two liquids are well
mixed.

10 (a) The above procedure itself is complicated.
Especially, the operation of piercing the rubber
stopper of the oxiglutétione solution-containing
bottle with the resin needle is considerably:
difficult.

15 (b) The transferring and mixing of the two liquids take
too much time to be responsive to urgent use.

(c) The risk of bacterial contamination at the time of
transferring and mixing can not be avoided.

(d) The risk of foreign matter contamination increases if

20 the resin needle is stuck into the rubber stopper of
the bottle twice or more.

(e) If the mixing procedure is mistaken, the two liquids
are not mixed or the concentration of the resulting

solution changes.

25 (f) There is a possibility that only the diluent is



(d) The risk of foreign matter contam nation increases if 20 t he
s stuck into the rubber stopper of the bottle tw ce

resin needle i
or nore.

are not m xed
changes. 25 (
-4-

oxi gl ut at'i one
"BSS Pl us" but
generally int

(e) I'f the mxing procedure is mstaken, the two |iquids

or the concentration of the resulting sol ution

f) There is a possibility that only the diluent is

I nadvertently adm nistered without mxing with the

sol ution. Moreover, not only "Qpeguard" and
al so these types of ocular irrigating solutions are

al kal i ne pH range
pl aced in gl ass bOtoQiegslutati q{édst %q:i%éleri lized by heating for

preservati on,
glass 10 fal

Therefore, there is desired in this

ocul ar irrigat
irrigating sol

sol utions. 5 ligenerally in Bii@rbnpeid® ficafin ( tbrege ieadlasat &iad’) anged in

t he conventional pro

I's in flakgsrabide ! *}?01% %Oi/o;{ideﬂ‘ard' and *BSS Plus’ but
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utions and solves all the defects of the conventi onal
adjusted to an alkaline pH range near pH 8 using
bicarbonate ion. Therefore, if placed in glass bottles

and then sterilized by heating for preservation, the

. conventional products have'a fatal defect that the glass

10

15

20

25

falls in flakes with the lapse of time.

Therefore, there is desired in this industry the
development of a new ocular irrigating solution which
replaces conventional ocular irrigating solutions and
solves all the defects of the conventional solutions.

Bicarbonate ion (hydrogencarbonate ion) used in
these types of ocular irrigating solutions is at
equilibrium in solution, as represénted by the following
formula (1): |

2HCO,~ = CO,' + CO 2~ + H,0

«—
In an open system, the reaction proceeds to the right as
the carbon dioxide gas on the right-hand side of formula
(1) evaporates, with the result that the bicarbonate ion
decreases and the carbonate ion increases. As a result,

the pH of the aqueous solution rises progressively. -

Ucts have a fatal defect that the

5
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el opnent of a new



these‘types of ocular irrigating solutions is at equilibriumin

solution, as represented by the foll ow ng ~ formula (1):

2HCO err]-[err] CJerr] + CJerr] + Herr]0 20 [err] In
an open system the reaction proceeds to the right as t he carbon

di oxi de gas on the right-hand side of formula (1) evaporates, with the
result that the bicarbonate ion decreases and the carbonate ion
increases. As a result, 25 the pH of the aqueous solution rises

progressi vel y. _ -5- -5-

Heal thy human | acrimal fluids are wthin a pH range of 7.50.2 in the

arousal state, and at ah@ilthy hu#h 2adrinde QeNds @@ Withibha gyes are

cl osed for hours. It is necessary to adjust the pH of an ocul ar
“irrigating ‘SramgeltedHr7istihe dnothenarousatdstatge andndthabsupossi bl e
because the human feels disconfort when it is out of the above pH
range, for exaifl £5 ain ptite ccorpdiiomrthet e @yes arealwdosedl ferp Hourse
deviating fromthis range nust be prevented to the utnost. 10

Therefore, in Bk des necessamntte dluste-the pH ddpandenulpl drargatiogul ar

irrigating sol
li ke seal e8

10

utions are conventionally contained in glass vials or
solyinni trerthe aborermentinned, gange ash Myche @s| Pegsdiiison

because the human feels discomfort when it is out of the
abové pPH range, for exémple, at pH6 or below or at pH8 or
above. The pH rise deviating from this range must be
prevented to the utmost.

Therefore, in order to prevent the time-
dependent pH change, ocular irrigating solutions are

conventionally contained in glass vials or like sealed

" containers for preventing evaporation of evolved carbon

15

20

25

dioxide gas to thereby maintain the equilibrium essential
to the stabilization of bicarbonate ion concentration and
solution pH. |

However, containers made of glass are easy to be
broken, are very heavy and involve difficulties in
disposal. In addition to these fatal defects, since the
evolution of carbon dioxide gas in the course of
sterilization of the ocular irrigating solutions is
unavoidable, the risk for an elevation of internal
pressure inducing fracture of the glass container is high.

Further, there is another disadvantage. As

stated above, it is preferable for bicarbonate ion-



di oxi de gas to thereby maintain the equilibriumessential 15 to the

stabilization of bicarbonate ion concentration and sol ution pH.
However, containers nade of glass are easy to be br oken, are very
heavy and involve difficulties in di sposal. In addition to these fatal
defects, since the 20 evolution of carbon dioxide gas in the course of
sterilization of the ocular irrigating solutions is unavoi dabl e, the
risk for an el evation of internal pressure inducing fracture of the

gl ass container is high. FGPther, there is another
di.sadvantage. As 25 stated above, it is preferable for bicarbonate ion-

- 6- cont azon iy aculdr dadrifatiolgidoltt fohshaovbek webkahlR@line
solutions within a pH range of about 7-8. At such pH, however, if the

sol utions are splhreltbns) witlsin e ighiratige of about F-&.i | Azesudly pieati ng for
preservation, the glass of 5 the container wall falls in flakes with the
| apse of ti me howevemaldithemplutions earer plisiced iimpgdassisl eontainers
An object of the present inventionis to overconme all the
above- ment i onethdFtariklized hy drealing ifor pregexviatdende thepgdrggeafocul ar
irrigating_solution bag 10 which is capable of providingagn .
OX|gIutatléne%tQQKHQﬂtainer wall falls in flakes with the pse of time,
making 1ong-térm preservation impossible.
An object of the present invention is to
overcome all the above-mentioned defects of the prior art
and provide a packaged ocular irrigating solution bag
10 which is capable of.providing an oxiglutatione- and/or
dextrose- and bicarbonate ion-containing ocular irrigating
solution in stable condition for a long period of time,
most effectivél? preventing the pH change of the
bicarbonate ion-containing solution due to evolution 6f
15 carbon dioxide gas and providing an unmistakable visual
indication of the pH change of the solution.
The present inventors carried out intensive
research to achieve the above object and found the
following. In a gas-permeable plastic multiple
20 compartment bag, a bicarbonate ion-containing solution is
enclosed in one of the compartments and an oxiglutatione-
and/or dextrose-containing solution or solid preparation
is enclosed in another compartment, followed by

sterilization thereof according to a general sterilization

25 method such as autoclave sterilization, hot water



dextrose- and bi carbonate ion-containing ocular irrigating solution in
stable condition for a |long period of tineg, nost effectively
preventing the pH change of the bi car bonat e i on-containing solution
due to evolution of 15 carbon di oxide gas and providing an unm st akabl e
vi sual I ndi cati on of the pH change of the solution. The
present inventors carried out intensive research to achi eve the above
obj ect and found the following. In a gas-perneable plastic multiple

20 conpartnment bag, a bicarbonate ion-cont'aining solution is encl osed
In one of the conpartnments and an oxi gl utati one- and/ or

dext r ose- cont almmensson ustexd hizestl ol qar dpetr aldt@r showelrs stertiadedtion,
anot her conpartnment, followed by sterilization thereof according to a
general sterilozathembite phatmacenkicals ane dsepdicaddy enalosed Haot

wat er ' -7- i mer si on
sterilization Ehe reemparimentpyeThencithei phtpdned bag &8s packe@ovith a

phar maceuticals are aseptically enclosed in t he conpartnments. Then the
obt ai ned bag i%agukmRerngabhle pPlastip packaging membearys@and gackegi ng
menber, ang cafpon . 5 dioxide gas is fed into the space_between the bag

and the e PFmntfed inte the Sspace hetyeen, the bag.endy the

sol ution can bﬁ"a&ae :ﬁ{ge (jmé)r}(bebl:r'.I nqlnn%utcpleacggggr'.t ggngguffar irrigating

solution can be prepared by bringing the compartments of
the bag into communication with each other and mixing the
contents of the bag when used, thus enabling stable

10 storage of the ocular irrigating solution, which is one of
the objects of the invention. |

The present inventor further found that when the

multiple compartment plastic bag is packed with a gas-
impermeable plastic packaging member and a specific pH

15 indicating device is disposed in the'space between the bag
and the packaging member, pH change of the bicarbonate
ion-containing soiution in one of the compartments of the
bag can be accurately checked with the eye. The present

invention has been accomplished based on these findings.
20 DISCLOSURE OF INVENTION

The present invention provides a packaged ocular
irrigating solution bag, which comprises a gas-permeable
plastic multiple compartment bag and a gas-impermeable
plastic packaging member for packaging the bag, the bag

25 comprising at least compartment A wherein an



the bég I nto communi cati on with each other and m xing the contents of
t he bag when used, thus enabling stable 10 storage of the ocular

irrigating solution, which is one of t he objects of the invention.

The present inventor further found that when the mul ti pl e conpart nent
pl astic bag is packed with a gas- | nper neabl e pl astic packagi ng nmenber
and a specific pH 15 indicating device is disposed in the space between

t he bag. and the packagi ng menber, pH_ghange of the bicarbonate

i on-contai ning solution in one of the conp rtnents of the bag can be
accurately che e e ven n,.has been
acconpl i shed bé@%ﬁqﬁé@ #’n | rng contaihg. S Eoiutb 8CLOSURE OF

I NVENTI ON &ll{erei afteJ:T r]:ee ttd P\ nES%&/&iﬂV bgg.ﬁtioﬂa(ikggeg?iiﬁl ar
irrigating solution ag, conprlses a gas- pernea

mul tiple compgyiidBuitatiash a('ifieﬁa GRELdP HeFeded to asp"'%§‘sb9eﬂﬁc§6§hﬁg
menber for packaging the bag, the bag 25 conprising at |east conpartnent

A wherein an preparation”) is enclosed, and compartment B- Wherein a
oxi gl utati one- and/or dextrose- contalnlng sol ution (hereinafter

referred tb adbiddifondte siwnHdontaindngs @oldtion (hegpihaFiter rbeegiraafter
referred to as "GSSG G.U solid preparation"”) is enclosed, and
conpart ment B twhexseiYoixmarbonate ion solution”) is enclosed, and the
space between the bag and the packaging member having a
carbon dioxide gas atmosphere.
The present invention further provides a
10 packaged ocular irrigating solution bag, which comprises a
gas-permeable plastic multiple compartment bag and a gas-
impermeable plastic packaging member for packaging the bag,
the bag.comprising at least compartment A wherein a |
GSSG/GLU solution or a GSSG/GLU solid preparation is
15 enclosed, and compartment B wherein a bicarbonate ion
solution is enclosed, the space between the bag and the
packaging member having a carbon dioxide gas atmosphere
and being provided with a pH indicating device comprisihg
a gas-permeable plastic packet comprising a bicarbonate
20 ion-containing solution and a pH indicator whose color
changes in accordance with the pH change of the solution.
Further, the present invention provides the
above packaged ocular irrigating solution bags having the
following features:

25



5 bi carbonate ion-containing solution (hereinafter referred to as

"bi carbonate ion solution") is enclosed, and the space between the bag
and t he packagi ng nmenber having a carbon di oxi de gas at nosphere.

The present invention further provides a 10 packaged ocular irrigating
sol ution bag, which conprises a - gas-perneabl e plastic multiple
conpartnment bag and a gas- | nper meabl e pl astic packagi ng nenber for
packagi ng the bag, the bag conprising at |east conpartnment A wherein
a GSSE GLU solution or a GSSE GLU sol'ga pr epar at ion is 15 enclosed,
and conpartneqi B wherein a blgarbonate I on ution |s encl osed, t he

space between he bifeargckpge °°ui5§E k%ﬁﬁ?ﬁ%éomﬂ% bag WRFLIR oxi de
gas atnosphere aﬁngxgﬁé Bﬁg igc&%égﬁé‘?aﬂﬁ npﬁgaé &geq?vﬁx«?

conpri sing a gas-pe rnsi bicalbohate 20

I on- cont ai ni ng squEB%ngﬁ&gi gkhbﬂghgo Qﬁtmggéeaﬁ@lfﬁe packé&ﬁ%&?es in

accordance with the ang ut1on. ther, th
present invention ppambdes the above packaged ocular irrigating

sol uti on bags having the. follow ng features: 25

- 9- (8) @pe p@ﬁhaﬂﬁékaﬁéhabchlétgﬁffﬂgaéfﬁgtééihé&ﬁhVﬁﬁﬁ‘%ﬂbreln

an oxygen sensor is disposed in the space between
a carbon dioxide-generating oxygen scavenger is

disposed in the space between the multiple
compartment bag and the packaging member, thereby
establishing a carbon dioxide gas atmosphere.
10 () The packaged ocular irrigating solution bag wherein
the GSSG/GLU solution enclosed in compartment A
further contains at 1east one species selected from
calcium ion and magnesium ion, preferably containing
both ions.
15 @ The packaged ocular irrigating solution bag wherein
the solution enclosed in compartment A is at pH 2.5-
6.5, preferably at pH 3.0-6.0.
(5) The packaged ocular irrigating solution bag wherein
the GSSG/GLU solid preparation-enclosed compartment
20 A further contains at least one species selected
from calcium salts and magnesium salts, preferably
contalning both salts.
® The packaged ocular irrigating solution bag wherein
the solution enclosed in compartment B further

25 contalns at least one species selected from calcium



the nultiple conpartnent bag and the packagi ng menber . 5 (2)
The packaged ocular irrigating solution bag wherein a carbon

di oxi de- generati ng oxygen scavenger is di sposed in the space
between the multiple : conpartnent bag and the packagi ng nmenber,

t her eby establishing a carbon dioxi de gas atnosphere. 10 (3)
The packaged ocular irrigating solution bag wherein the GSSE GLU
solution encl osed in conpartnent A _1n. further contains at |east one
speci es selected from cal ciumion and magnesiumion, preferably
cont ai ni ng b ' ) 0, r irrigating
sol ution bag mhereiﬁon ghﬁ hggﬁe?%égs%%ﬁfigﬁlgﬁﬁ oéggg$ﬁhc%%%gft%%%t Ais

at pH 2. 5- p I t pH 3.0-6.0. (5) The packaged
ocular irrigating SSPH?Fgﬁsbggiathe¥ﬂﬁ' the GSSE GLU solid

prepar ati on- eng) Oseihgoﬁaék%ggﬂﬁocﬁﬂar irri égiﬂ%tQ&iufﬂ&ﬁaﬁgéé?%%fgfﬁt one

speci es sel ected ~from-cal crumsa and nagnesi um
preferably _ theCgblaitibAdeheliBseal 16 compart@ént Tbewa@dsaam ogLl ar
irrigating solution bag wherein t he solution enclosed in

compartmens B further,0,2preferablgoatapHs7ab-8egast one species sel ected
fromcal cium

® The packaged ocular irrigating solution bag wherein
the multiple compartment bag further comprises
compartment C wherein a solution containing at least
one species selected from calcium- ion and magnesium

10 ion, preferably both ions, (hereinafter referred to
as ‘Ca/Mg solution”) is enclosed.

9 The packaged ocular irrigating solution bag wherein
- the solution enclosed in compartment. C is at pH 3.5-
5.5, preferably at pH 4.0-5.0.

15 (10) The packaged ocular irrigating solution bag wherein
the multiple compartment bag further comprises
compartment C wherein a solid preparation containing
at least one species selected from calcium salts and
magnesium salts, preferably both salts, (héreinafter

20 referred to as “Ca/Mg solid preparation”) is
enclosed.

an The packaged ocular irrigating soiution bag wherein
an ocular irrigating solution is prepared by mixing
the contents of the multiple comparfment bag so that

25 the resulting solution contains the components in
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- 10- I on and magnesiumion, preferably both ions, and

contains citrate ion. (7) The packaged ocular irrigating solution bag
wherein the solution enclosed in conmpartnent B is at pH 7.0- 5
9.0, preferably at pH 7.0-8.5. (8) The packaged ocular irrigating

sol ution bag wherein the multiple conpartnment bag further

conpri ses conpartnent C wherein a solution containing at |east
‘one species selected fromcal ciumion andégggne5|un1 10 i on, '
preferably both ions, (hereinafter referre as "Cal My

| t n . | . 9 Th . d | | t
solution) s encl oggg Fﬂ%lg‘&(tﬂ%-Bﬂnﬁh%?%@%eﬁﬁ%#m%aﬁ@ M 3. 5.
5.5, preferably at | b
Pl o o R
conpri ses Componentopart romgc\gaEFECI > s ts B e@ﬁ{ﬁﬁﬁ:ﬂr}% ) @ n* n

at | east one speC|es sel ected

salts, prefergyigiR@idtiond s. (hereinafteg.g2p refgLpegd to as "Calwg
solid preparatlon") S encl osed. (11) The packaged ocul ar

I rrigatingssolDgxtaodeag wherein 0.4-pmgocular irgipajigg solution is
prepared by m xing the contents of the nultiple conpartnent bag

so that 25 Sodiunt hdcaxbonateg sol uti Dn5<»ig ai ns t he Tpeppnents in

Calcium chloride

(as an anhydride) . = 0.09-0.17 0.1-0.15

Magnesium chloride or magnesium sulfate

10 (as an anhydride) ~ 0.07-0.18 0.08-0.16.

(12) The packaged ocular irrigating solution bag wherein
an ocular irrigating solution is prepared by mixing
the contents of the multiple compartment bag so that
the resulting solution contains the componénts

15 ‘within the following permissible range, preferably

within the following optimum range, per 1000 ml:

Component Permissible range (g) Optimum range (g)
Oxiglutatione 0-0.5 0-0.3
Dextrose 0.4-1.8 | 0.7-1.65

20 Sodium bicarbonate 1.5-2.5 1.9-2.3

Calcium chloride
(as an anhydride) ' 0.09-0.17 0.1-0.15
Magnesium chloride or magnesium sulfate

(as an anhydride) 0.07-0.18 0.08-0.16
25



the fdllomﬁng perm ssible range, preferably in the fol |l ow ng

opti mum range, per 1000 ni: Conponent Perm ssi bl e range (g)
Opti mum range (g) Oxi gl ut at'i one 0-0.5 0-0.3
5 Dextrose 0.4-1.8 0.7-1.65 Sodi um

bi car bonat e 1.5-2.5 1.9-2.3 Cal ci um chl ori de

(as an anhydri de) 0. 09-0. 17 0.1-0.15 Magnesi um chl ori de
or magnesium sulfate 10 (as an anhydri d¢ 2- 0.07-0. 18

0. 08-0. 16. (12) The packaged ocul ar i'ftigating solution bag wherein

an ocular irri |_ut |on I's prepared by m xing the contents
of the nulti[ﬂé§aﬁﬂﬁga qﬁ%ﬁ bag so that the resulting solution
contains the oy et Wi t hi hg o0l | owi ng pgr sk bl e range,
preferably L ¥ﬂ¥idtrmafollomnﬁbhogtlnun1range SpZ}il 00 m:
Qomponent (13 °CiibSpabkBgsaNoeuls) 1rfPbatily §9et{dl bag wherein

Oxi gl ut ati one Dexirose

0.4-1.8 Otﬁelsﬁﬁcezﬂetﬁﬁéhuﬁhélﬁéi@ﬂﬁﬁéecompartmenﬂ-ﬁhézéhd
1.9-2.3 Cal ci um chl ori de (as an anhydri de) 09-0. 17
0.1-0.15 5  Magneghénpabkagifg mempafnBas ua Satbei edioxidd agaﬁn

anhydri de) 0.07-0. 18 0.08-0.16

atmosphere having a carbon dioxide concentration of
0.5-20 v/v%, preferably 1-15 v/v%.

(14) The packaged ocular irrigating solution bag wherein
the bicarbonate ion-containing solution in the pH

10 indicating device has a concentration of 0.01-2.0
w/v% and the pH indicator is one selected from the
group consisting of cresol red, m-cresol purple,
thymol blue and phenolphthalein and has a
concentration of 10-2000 ppm.

15 (15) The packaged ocular irrigating solution bag wherein
the bicarbonate ion in the pH indicating device is
sodium bicarbonate ion.

Based on the utilization of the multiple
compartmént bag having at least two compartments A and B,
20 the packaged bag of the invention achieves long-term
stabilization of an oxiglutatione-, dextrose- and
bicarbonate ion-containing solution.
~Based on utilizing a gas-impermeable plastic
packaging member and providing the space with carbon

25 dioxide gas; for example by disposing a carbon dioxide-



25 ‘ -12- ~Sodiumcitrate

(as an anhydri de) 0.4-1.4 0.7-1.1. (13) The packaged
ocular irrigating solution bag wherein t he space between the
mul ti pl e conpartnment bag and 5 t he packagi ng menber has a carbon
di oxi de gas at nosphere having a carbon di oxi de concentration of
0.5-20 v/ivY% preferably 1-15 v/v% (14) The packaged ocular irrigating
sol uti on bag wherein t he bi carbgnate ion-containing solution in
the pH 10 i ndi cating device has atdncentration of 0.01-2.0

o on 1 Sl Pl oyt o e e bl e
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oxi gl utati gne-qoflepdiOSHH Wiifhe. bi car bonat e ion-containing sol ution.

The packéged bag of the invention may contain.an
oxygen sensor in the space. With this structure, one can
easily detect the leakage of carbon dioxide gas from fhe
space and invasion of oxygen into the spéce upon prolonged

10 storage'or due to formation of a pinhole in the packaging
member, the resulting pH change and deterioration in the
quality of the ocular irrigating solution.

. The packaged bag of the invention may contain a
specific pH indicating device in the space, in place of

15 the above oxygen sensor. With this structure also, the. pH
change and deterioration of the ocular irrigating solution
upon prolonged storage or due to formation of a pinhole in
the packaging member can be easily detected by the naked
eye.

20 Baéed on the utilization of the specific pH
indicating device wherein a bicarbonate ion-containing
solution is used as an internal solution, the pH of this
internal solution also changes in proportion to the change
in pH of the bicarbonate ion solution in the bag in

25 response to the carbon dioxide concentration (CO, partial



éased‘on utilizing a gas-inperneable plastic _packagi ng nmenber and
provi ding the space with carbon 25 dioxide gas, for exanple by disposing

a carbon di oxi de- _ -13-
generati ng oxygen scavenger in the space, the packaged bag of the

I nvention prevents evaporation of carbon dioxide evol ved fromthe

bi carbonate ion solution into the at nosphere to thereby securely
retain the solution at a 5 constant pkiyfiye. The packaged
bag of the invention may contain an oxygen sensor in the space. Wth

gas from the PrOSRREEL wAehif e epdie’s, ThaferGREC Ry s taE g pfl '
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menber, the resulting p nge an t he quality of
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I nvention may contain a specific pHindicating device in the space, in
place of 15 ¢He wW Caw Dd oM S@iB0ied With tdhichaiide! Ginlicd1¥S of e pbH
change and deterioration of the ocular irrigating solution upon
prol onged st orag®icdtele to formation of a pinhole in t he packagi ng
menber can be easily detected by the naked eye.

Further, based on the utilization of a plastic

bag, the packaged bag of the invention avoids the risk of

fracture or generation of glass flakes, is reduced in

weight and can be easily fabricated by the conventional
10 manufacturing technology.

The packaged ocular irrigating solution bag of
the invention is now described below in detail. The
ocular irrigating solution of the invention is prepared
using a GSSG/GLU solution or a GSSG/GLU solid preparation

15 and a bicarbonate ion solution and optionélly a Ca/Mg
solution or a Ca/Mg solid preparation.

The ion concentrations and salt éoncentrations
indicated in this specification are concentrations of ions
and salts (calculated as anhydrides) in the ocular

20 irrigating solution prepared by'mixing the contents of the
multiple compartment bag, unless otherwise specified.

The GSSG/GLU solution (solution enclosed in
compartment A) essentially comprises oxiglutatione and/or
dextrose, whereas the bicarbonate ion solution (solution

25 enclosed in compartment B) essentially comprises



20 J Based on the utilization of the specific pH I ndi cating

devi ce wherein a bicarbonate ion-containing solution is used as an

i nternal solution, the pH of this i nternal solution also changes in
proportion to the change in pH of the bicarbonate ion solution in the
bag in 25 response to the carbon dioxide concentration (CJerr] partial

- 14- pressure) within the space. Therefore, by using a pH

i ndi cat or capabl e of sensing a pH change;fsjhe i nt er nal solution, the
pH change of the bicarbonate ion solution’i™n t he bag can be visualized
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GSSGE LU solution or a GSSE GLU solid preparation 15 and a bicarbonate ion
solution apd Gid eRYyresiamiadll citrate donOAsOhlsoCaalBAdsEbkrd preparation.
preventing the precipitation.

It is also possible that at least one species
selected from calcium ion and hagnesium ion may be formed J
into a Ca/Mg solution and enclosed in another compartment

10 (compartment C) of the multiple compartment, separately
from the GSSG/GLU solution and bicarbonate ion solution.

The proportions of these components may be
sultably decided. That is to say, the proportions may be .
selected  from the range that the solution obtained by

15 mixing these solutions will have the same cbmposition as
this type of conventional ocular irrigating solution or a
slight modification thereof. A typical example is such
that the ocular irrigating solution obtained by mixing
these solutions has the components within the range

20 mentioned above.

The GSSG/GLU solution, bicarbonate lon solution
and Ca/Mg solution may further contain phosphate ion or
ion of trace metals such as copper, zinc, etc.

It is preferable for the GSSG/GLU soiution to

25 contain sodium ion, potassium ion, chlorine ion or the



fhe idn concentrations and salt concentrations indicated in this

specification are concentrations of ions and salts (cal cul ated as
anhydrides) in the ocular 20 irrigating solution prepared by m xing the
contents of the mul tiple conpartnment bag, unless otherw se specified.
The GSSGE GLU sol ution (solution enclosed in conpartment A) essentially
conpri ses oxiglutatione and/or dextrose, whereas the bicarbonate ion
solution (solution 25 enclosed in conpartnent B) essentially conprises
-15- bi carbonate ion. Each solution gy further contain at | east
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ion and potassium ion may also be added to the bicarbonate
ion solution and the Ca/Mg solution.
The compound added to the bicarbonate ion
solution to generate bicarbonate ion may be any of sodium
10 bicarbonate, ammonium hydrogencarbonate, potassium
hydrogencarbonate and other hydrogencarbonate, and these
are used in the aqueous solution form. Also, sodium
carbonate, pdtassium_carbonate or like carbonate aqueous
solutions forming carbonate ion may be used as the
15 bicarbonate ion solution, because bicarbonate ion is
generated into the solution in a pH range of the obtained
solution. The bicarbonate ion concentrations of these
aqueous solutions are not limited specifically but usually
selected within a range of about 15-50 mM. This
20 corresponds to a concentration of about 0.1-0.4 w/v% when
sodium bicarbonate aqueous solution is used. Most
preferably, the sodium bicarbonate aqueous solution has a
concentration of about 0.16-0.24 w/v%.
The célcium ion-generating compound and

25 magnesium ion-generating compound, which can be added to



sel ected fromthe range that the solution obtained by 15 m xing these

solutions wll have the sane conposition as this type of conventi onal
ocular irrigating solution or a slight nodification thereof. A typical
exanple is such - that the ocular irrigating solution obtained by m xing
t hese solutions has the conponents within the range 20 nentioned above.
The GSSE GLU sol ution, bicarbonate ion solution and Ca/ My sol uti on may
further contain phosphate ion or i on trace netals such as copper,
zinc, etc. is preferabl'e-for the GSSG GLU solution to 25
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the bi car bonat%dl tiod OTF é"n%ﬁlr&'i(&ﬂ%rsgdirf'a@%s of calcium or
The conpound added to the |car onate 1on solution to generate

bi carbonat § | QRagfysfifinany of sodium 10 bicarbonate, ammonium

hydr ogencar bonat'e, potassi um hydr ogencar bonat e and ot her

hydrogencar bonate, and tg@seitrate ion added to the bicarbonate ion
solution.together with calcium ion and/or magnesium ion
has the actibn of preventing the reaction between
bicarbonate ion and calcium ion or magnesium ion

10 coexisting in the obtained solution, thereby preventing
the precipitation of calcium carbonate and magnesium
carbonate. That is to say, citrate ion forms a chelate
with calcium ion or magnesium ion, thereby preventing
calcium ion or magnésium ion from directly combining with

15 carbonate ion. For example, citrates such as sodium
citrate can be mentioned as compounds having such action.
The amount of citrate ion is usually selected within the
range of about 0.35-2 w/v%, more preferably about 0.5-1.2
w/v%, calculated as citrates.

20 In view of the stabilization of bicarbonate ion,
the bicarbonate ion solution is preferably adjusted to a
pH range of about 7.0-9.0, preferably about 7.0-8.5 using
a pH adjusting agent such aé sodium hydroxide,
hydrochloric acid or the like. The solution may further

25 contain a buffer such as disodium hydrogenphosphate,



are used in the aqueous solution form Also, sodium car bonat e,

. potassi um carbonate or |ike carbonate aqueous sol utions form ng
carbonate ion nay be used as the 15 bicarbonate ion solution, because

bi carbonate ion is generated into the solution in a pH range of the
obt ai ned solution. The bicarbonate ion concentrations of these
aqueous solutions are not limted specifically but usually sel ected
wi thin a range of about 15-50 mM This corresponds to a concentration
of about 0.1-0.4 m/v@bmhen sodlunlblcﬁﬁbonate aqueous solution is
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Ca/ My sol ution, convent1 on
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cal ci um or 5 magnesi um he Citrate 10n added to the
bi car bonat i OoncentBat1éh Ogt [ SN SEnM ﬁﬁrfé& AeaBristirated @nowyiiesi um
I on has the action of preventing the reaction between

buffer capacity when the solutions in the compartments of
the multiple compartment bag are mixed. For example, the
concentration of disodium hydrogenphosphate is preferably
selected from the range of about 0.03-0.06 w/v%,

10 preferably from about 0.035-0.05 w/v%. The concentration
of éodium acetate is preferably selected from the range of
about 0.02-0.06 w/v%, preferably from about 0.03-0.05 w/v%.

On the other.hand, the GSSG/GLU solution is
preferably adjusted to a pH range of about 2.5-6.5,

15 preferably about 3.0-6.0 using a pH adjusting agent as
mentioned above in order to stably preserve oxiglutatione
and/or dextrose in the solution. This solution also may
include a buffer such as sodium acetate, potassium acetate
or the like having.buffef action.

20 The Ca/Mg solution is usually adjusted to a pH
range of about 3.5-5.5, preferably about 4.0-5.0, using a
pH adjusting agent as mentioned above in order to securely
prevent the precipitétion of calcium and/or magnesium.

The Ca/Mg solution also may contain a buffer such as

25 sodium acetate, potassium acetate, sodium dihydrogen-



bi carbonate ion and calciumion or magnesiumion 10 coexisting in the

obt ai ned sol ution, thereby preventing the precipitation of calcium
carbonat e and nagnesi um carbonate. That is to say, citrate ion forns a
chel ate with cal ciumion or magnesiumion, thereby preventing
calciumion or magnesiumion fromdirectly conbining with 15 carbonate
lon. For exanple, citrates such as sodi um citrate can be nentioned as
conpounds havi ng such acti on. The anpggj of citrate ion is usually
selected within the range of about 0.35-2 w v% nore preferably about

gt Zblll izzat i on%*‘o{%ﬁrg%%’glﬁégﬁ%ﬁﬁiéfﬁﬁqg nl%glé)r gr?z}tee Oiror?hs%o?'lli&ﬁgogf i tshe

pref erably adj tﬁﬁfr ange of about 7.0-9.0, preferably about
7.0-8.5 using ljdé;‘;"“?‘ggz;l p aed‘J: u%?%ﬂ agent such as sodi um hydr oxi de,
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buf fer such as disodi um hydrogenphosphat e, sodi um
di hydr ogenphosddiei @ prbtaston! Mdy B It asP paladbe of thROGESS/¢IU
di hydr ogenphosphat e, sodi um acetate, potassium acetate or the like

havi ng buf ber sslutoion Wwhilth gy @leot possibleapbdupll aheagMg sbrifuffer is
preferably used at a 5 concentration at which the buffer denobnstrates
enough preparation in place of the Ca/Mg solution.

The GSSG/GLU solid preparat;on comprises
essentially at least one species selected from
oxiglutatione and dextrose and ﬁay further contain at

10 least one specles selected from calcium salts and
magnesium salts, preferably both salts. The Ca/Mg solid
preparation may be prepared using at least one species
selected from calcium salts.and magnesium salts,
preferably both salts. The calcium salts and the

15 magnesium salts may be any of those conventionally used in
this type of ocular irrigating solution. For example,
chlorides or sulfates of caicium or magnesium can be
mentioned.

The GSSG/GLU solid preparation and the Ca/Mg

. 20 solid preparation may further contain salts of trace
metals such as copper, zinc and the like, sodium salts,
potassium salts and phosphates such as sodium chloride,
potassium chloride, disodium hydrogenphosphate, sodium
dihydrogenphosphate, dipotassium hydrogenphosphate,

25 potassium dihydrogenphosphate and the like. The amounts



buffer capacity when the solutions in the conpartnents of the nultiple
conpartnent bag are m xed. For exanple, the concentration of disodium
hydr ogenphosphate is preferably selected fromthe range of about
0.03-0.06 wv% 10 preferably from about 0.035-0.05 wv% The
concentration of sodium acetate is preferably selected fromthe range
of about 0.02-0.06 W v% preferably from about 0.03-0.05 wv% :
On the other hand, the GSSE GLU sol ution i preferably adjusted to a
pH range of about 2.5-6.5, 15 preferabﬁf about 3.0-6.0 using a pH
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precipitation i E%ln%ieumei‘ﬁq_/o?{eﬂ%%i um The Ca/ My solution al so may
ch as 25

contain a buffer su sodi um acet ate, potassium acetate, sodium

di hydr ogens The solid Preparations may be preégred in &hosphate,
pot assi um di hydr ogenphosphate or the |ike havi ng buffer action.

According to powvdereFeiin by aiikiitg tAeCedfmpbhbnt compounds in a powder

form or like generally available form. The mixture of the
components may be shaped into fine grains, granules,
taﬁlets according to the conventional methods.

10 Alternatively, the components may be dissolved in a
suitable 501vent such as water.and the solution may be
lyophilized to give a lyophilized powder.

In the packaged bag of the invention, the gas-
permeable plastic multiple compartment bag for enclosing

15 (accommodating, filling) the components (GSSG/GLU solution,
GSSG/GLU solid preparation, bicarbonate ion solution,
Ca/Mg solution, Ca/Mg solid pfeparation) of the ocular
irrigating solution may be selected from bags made of

. polyethylene, ethylene-vinyl acetate copolymer,

20 polypropylene, polyvinyl chloride or.the like or a mixture
thereof in a suitable proportion or laminated ones. There
i1s no particular limitation on the shape, size or
thickness of the bag but rectangular forms.are generally
used. The capacity of the bag is generally within the

25 range of about 20 ml to about 3 litters and the thickness



sblid;breparation may be used in place of the GSSG GLU 5 solution. It is

[
al so possible to use a Ca/My-solid preparation in place of the Ca/ My
sol uti on. . The GSSGE GLU solid preparation conprises
essentially at |east one species selected from oxi gl utatione and
dextrose and may further contain at 10 | east one species selected from
calciumsalts and magnesi um salts, preferably both salts. The Ca/ My
solid preparation may be prepared usijig at | east one species
sel ected from cal ciumsalts and nmagnesi um<alts, preferably both
salts. The calciumsalts and the 15 ng%pesiun1salts be any of those

convent i onal | ySuBkefeFably within \the Fange, e, aPPPFggBRSﬁaogo ion. For

exanpl e, chl orides or sulfates of cal ciumor nagnesium can be

ment i oned. Thel lab8SGieilondd dbag ey dei an gasdpermedhiky 20
solid preparation may further contain salts of trace metal s such as
copper, zinc @astie hag comphiging lats least twot isteyeommunicahde
phosphat es such as sodi um chl ori de, pot assi um chl ori de, di sodi um

hydr ogenphosplfgmparigents separfted £398 oRes gretherdpgorapartition

hydr ogenphosphat.e, 25 potassiun1dihydrogenghos hate and the |ike._ The
anount s 5 wall. Bags of this type are already knowp_in the field of

parenteral iﬁfuéion. For example, a bag equipped with a
closure means for preventing intercommunication of two
compartments (e.g. Japanese Examined Patent Publication No.
2055071988, Japanese Examined Utility Model Publication No.
10- 17474/1988) and a bag whose compartments can be simply
brought into 1nterc§mmunication by pressing the
.compartments to open the sealing portion therebetween (e.g.
- -Japanese Unexamined Patent Publication Nos. 309263/1988
and 4671/1990). According to the present invention, the
15 ©bicarbonate ion solution may be enclosed in at least one
of the compartments, and the GSSG/GLU solution or the
GSSG/GLU solid preparation may be enclosed in at least one
of the other compartments.
The term “gas-impermeable” as used in describing
20 the gas-impermeable plastic packaging member for use in
the invention does not mean that the particular materiél
is strictly impermeable to gases, but is a relative term
meaning that it is less permeable to gases than is the
above-mentioned bag for enclosing the ocular irrigating

25 solution (solutions for preparation thereof). Thus, even



of these additives may be selected within the range that the ion

concentration of the ocular irrigating solution obt ai ned by m xi ng

t hese conpounds, etc. will be within t he range nenti oned above. 5
The solid preparations may be prepared in a powder form by m xing the
conponent conpounds in a powder formor |ike generally available form
The m xture of the conponents may be shaped into fine grains,

gr anul es, tabl ets according to the conventional nethods. 10

Al ternatively, the conponents nay be di sst#%ed in a sui t abl e sol vent
such as water and the solution may be | yophilized to give a

| yophi | i zed povelethe gackagin membdr i enadRe loF) atheh 3amef miltertiaieaki on,
t he gas- perneabl e plastic nultiple conpartnent bag for enclosing 15

(accomodat i ngthdt |dff nghe tdsove Mamenits daiSHe Gsdds asutthengas- GSSE GLU
solid preparation, bicarbonate ion solution, Ca/ My sol ution, Ca/My
sol i d prepar atimpermgable packaging meniber galiynprovidedodtmdg be sel ected
from bags nade of pol yet hyl ene, ethyl ene-vinyl acetate cogolyner 20
pol ypropyl ene,syfificiently thkdkic Thet materiialothatneanube used forrthe in
a suitable proportlon or | am nated ones. There I's no particular

| i m tationSon 93 Wwpgianeahle packaging membeds dnglludes FROSBut rect angul ar

the 25 ang@TIVeRIARRAb Y iAeH aith KT POITB LR ckness” |
terephthalate (PET), polyethylene naphthalate (PEN),
polyvinyl alcohol (PVA), ethylene-vinyl alcohol copolymer
(EVOH), polyvinylidene chloride (PVDC), and nylon, such
10 plastic materials carrying a vapor-deposition layer of
inorganic material such aé silicon oxide, aluminum oxide,
etc. on the surface, and multiple-layer films (laminate
films) made up of such materials. There is no particular
limitation on the shape and size of such packaging members
15 only provided that the gas-permeable plastic bag can be
suitably accommodated therein. However, it is necessary
that, in shape and size, such a packaging member should
. provide a sufficient space for accepting a carbon dioxide
gas atmosphere after packaging and generally speaking, it
20 1is preferably so large as to provide a volume equal to
about 1.2-3 times the capacity of the gas-permeable
plastic bag. _ '
According to the.invention, it is important to
establish a carbon dioxide gas atmosphere in the space

25 Dbetween the bag and the packaging member.



-21- Is preferably within the range of about 100-500 [err]m

The above-nenti oned bag may be a gas-perneabl e pl astic bag conprising
at | east two intercomuni cable conpartnments separated from one anot her
by a partition 5 wall. Bags of this type are already known in the field
of parenteral infusion. For exanple, a bag equipped with a

cl osure neans for preventing intercomunication of two conpartnents
(e.g. Japanese Exani ned Patent Publicatichg«m 20550/ 1988, .Japanese
Exami ned Utility Mdel Publication No. 10°°717474/1988) and a bag whose
conpartments can be sinply brought into interconmunication by pressing
t he conmpartment s t RepPerring t5eathe tquhioloygyt Forlexstarddstedng a
Japanese Unexam ned Patent Publication Nos. 309263/ 1988 and

4671/ 1990). Accarbbmgliexide gas sdmiospheare iion thehepate beitereeno thiee biagn
solution may be enclosed in at |east one of the conmpartnents, and the
GSSGE GLU sol utamh the tprckagingCas@it@nt) soltivbigadp process eopprdsescl osed in
at | east one of the other conpartnents. The term

" gas- i nper neabtrangfexeing i weted gas cortpining garbon, dlexddiec 93iSast i ¢
packagi ng nenber for use in t he i nventi gn does not ne%n tha% éhe

parti cul ar Smat¥Hehyas a mixtuwe ;of |GO5 988 ARGHRLT: BTgASHIXtHTe PE (02
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(sol utions fOrc ﬂggnatrzaat.t': oh tc? rtq?ef )mixe-ﬁwgsas W&el in this process is
selected according to the kind of ocular irrigating
solution to be contained in the plastic bag, particulariy
10 its bicarbonate ion concentration and pH. For example,
when said solution is an aqueoﬁs solution prepared.by
dissolving 2.1 g of sodium bicarbonate in sterile purified
watér to make a total of 1 litter, the blcarbonate ion
concentration of this aqueous solution is 25 mM and the pH
15 of the solution is 8.2. To maintain these values, the
carbon dioxide concentration of the mixed gas atmosphere
is preferably set to about 0.5-20%.
The bicarbonate ion concentration and pH of the
bicarbonate ion solution for use in the present invention
20 are generally about 15-50 mM and about 7.0-9.0,
respectively. Preferably the carbon dloxide partial
pressure in sald space 1s generally controlled at about 1
mmHg - 250 mmHg and it is preferable to select the

percentage of carbon dioxide gas in sald mixed gas accord-

25 1ingly. More particularly, when the pH of the bicarbonate



-22- I f the packagi ng menber is made of the same material as t hat
of the above bag, it can be used as the gas- | nper meabl e packagi ng
menber only provided it is sufficiently thick. The material that can
be used for the 5 gas-inperneabl e packagi ng nmenber includes those
conventional ly used, for exanple, polyethylene terepht hal ate (PET),
pol yet hyl ene napht hal ate (PEN), pol yvi nyl al cohol (PVA),

et hyl ene-vi nyl al cohol copol yner (EVQH), polyvinylidene chloride ,
(PVDC), and nylon, such 10 plastic materi™al s carrying a vapor-deposition
| ayer of i norganic material such as silicon oxide, alum num oxide,
etc. on the sudmeolwidnninmediatedyeafiternpreéparataon is withinsthe nade
up of such materials. There is no particular ~ limtation on the shape
and si ze of spredederagineg TEmger,s thes carbop dioxildedgakatot he enclosed
gas- perneabl e plastic bag can be sui tably accommobdat ed t herei n.
However, it idmddesspace can theaisuchn thaipdtanparitial pyeasurpavwkidi he
menber shoul d provi de a sufficient space for accepting a carbon

di oxi de gabshanddaddiye equad; toadlgyicagbandddexndas opssparkiag, it 20
Is preferably so large as to prqvide a volunme equal to about 1.2-3
times the eapREaspwie Gfe s SR - pl astic bag.

An alternative method for establishing a carbon
dioxide gas atmosphere in the space defined by said bag
and packaging member comprises enclosing a carbon dioxide-
generating oxygen scavenger capable of absorbing the

10 oxygen gas in the space and releasing a predetermined
proportion relative to the amount of the absorbed oxygen,
by volume, of carbon dioxide. As carbon dioxide-
generatiﬁg oxygen scavengers, there éan be mentioned
"Ageless G" and “Ageless GM", both manﬁfactured by

15 Mitsubishi Gas Chemical Co., and “Keep Fresh Type C”
manufactured by Toppan Printing Co., Ltd. These products
can be enclosed in the space as they are.

The procedures for filling the bag with the
ocular irrigating solution, sterilization, packaging with

20 the packaging member, etc. can all be easily carried out
in accordance with usual préduction methods for injections.

According to a preferred embodiment of the
packaged ocular irrigating solution bag of the invention,
the space between the multiple compartment bag and the

25 packaging member has a carbon dioxide gas atmosphere and



According to the invention, it is inportant to establish a carbon
di oxi de gas atnosphere in the space 25 between the bag and the packagi ng

menber . : - 23-

Referring to the technology for establishing a carbon di oxi de gas

at nosphere in the space between the bag and the packagi ng nmenber, a
typi cal process conprises transferring a m xed gas containi ng carbon
di oxi de gas, 5 such as a mxture of COefr] gas and air or a m xture of
CJerr] gas and nitrogen gas, into said space. The carbon di oxi de
concentration of the m xed gas used in this process is sel ected

accordi ng to iane oxygénofsensorads dispasedgin thesspaceon Wikthhethent ai ned in
t he plastic bag, particular;é4 10 its bicarbonate ion concentration and
pH. For exanploxygen sepser sdisposeduthermein.apngqoaBusasdlyit dekeptepheed by
di ssolving 2.1 g_of sodium bicarbonate in sterile purified water to
nmake a total dJeakade ©off canhomdigxigragasi §rom the gpaca: #Rdi LRVAFLER| s
aqueous solutiagn is 25 and_the pH 15 of thi solatign is 8.2..To

mai ntai n t hes @& Q¥ygen o the space,uRPByPYLLEBARENEFAFAER OF AHe FPxed
gas at nospher I s prefergh set,_to.about. 0. 5-20% The
bi car bonat i%PIEEﬁEéﬂﬁfﬁbeﬁ 18H18f%PﬁepaCkagngaTB%Rgfe ?Bﬂ sol ution

.for use in the NG} Y¥Pe¥t the resulting pH change and

deterioration in quality of the pharmaceutical preparation,
thus securing the safety of the ocular irrigating solution.
It is preferable that the oxygen sensor used

10 reacts only with oxygen gas and changes color, etc. to
indicate the presence of oxygen, and does not react with
other gas. A typical example of oxygen sensor
commercially available-is “Ageless Eye CS" manufactured by
Mitsubishi Gas Chemical Co., Ltd. |

15 The oxygen sensor can detect the presence of
even a comparatively small amount of oxygen. Therefore,
when it is used in the present invention, it is preferable
to lower the oxygen concentration in the space as much as
possible. For example, the oxygen concentration is

20 preferably not higher than about 0.5.v/v%. The means for
reducing the concentration can be selected, for example,
from a method comprising substituting the alr in the space
with a mixed gas of carbon dioxide gas and inert gas, and
a method further comprising placing and enclosing a

25 sultable oxygen scavenger such as the above-mentioned



Zb are general |y about 15-50 mM and about 7.0-9.0, respectively.

Preferably the carbon dioxide parti al pressure in said space is
generally controlled at about 1 nHg - 250 nmHg and it is preferable
to select the per cent age of carbon dioxide gas in said m xed gas
accord- 25 ingly. More particularly, when the pH of the bicarbonate

- 24- lon solution imedi ately after preparation is within the
predeterm ned range, the carbon dioxide gas.to be encl osed in the
space can be such that its partial pressure wll be substantial ly

equal to the carbon dioxide gas partial 5 pressure of the solution.

An al t er nat i vecarhidimdIaxidssigarieraliing axygenoiscavengeiroind&hgaspacensphere
in the space defined by said bag and packagi ng nenber conprises

encl osi ng a carbon di oxi deccordingcie ranathen prafiernes empodimepdblod of
absorbing the 10 oxygen gas in the space and rel easing_a predeterm ned
proportion relle Jdavention oihmispace hetyeen fde salddple compgrtipgngne,

of carbon di oxide. As carbon di oxi de- enerating oxygen scavengers,
there can be Rad jAKbdthe packqging megber,h sAGeI"@é?%G\/F’,{%H&Fﬁ F88uf act ur ed

l;%;nm}zict lI\JAr Zu%}?hi 3 Qr“’reffrﬂ Ffﬁlg %Vi%%Wiﬁg%e%ME%igg device
comprising a gas-permeable plastic packet enclosing a
bicarbonate-containing solution and a pH-indicator
designed to undergo a change in color in response to a pH
change of the solution.

10 Here, only if the bicarbonate ion is contained,
there is no particular 11mitétion on the concentration and
composition of the internal solution of the pH indicating
device but its bicarbonate ion-concentration is preferably
selected usually from the range of 0.01-2.0 w/v%.

15 The pH indicator to be incorporated in the above
internal solution of the pH indicating device can be
selected from a variety of acid-base indicators which are
capable of indicating a pH change of the device internal
solution as a color change. Since carbon dioxide gas

20 exists in the space, the pH of the indicating device
internal solution is équal to the pH of the bicarbonate
ion solution enclosed in the bag. Preferred is an
indicator which ondergoes a change in color with
particularly high sensitivity within the critical pH range

25 of the bicarbonate ion solution. Generally, the critical



can be enclosed in the space as they are. The procedures for
filling the bag wth the ocular irrigating solution, sterilization,
packaging with 20 the packaging nenber, etc. can all be easily carried
out in accordance wi th usual production nmethods for injections.
According to a preferred enbodi nent of the packaged ocul ar irrigating
sol ution bag of the invention, the space between the nmultiple
conpartnment bag and the 25 packaglng neqPFr has a carbon di oxi de gas

at nosphere and - 25- an
oxygen sensor is disposed in the space. Wth the oxygen sensor

di sposed t her eplh,ofrche dniceabdnatketiont sdimtion ilsemiidbdnotheankbutrdiloxi de
gas fromthe space and invasion of oxygen into the space upon

prol onged st ortayesighiiky tallkaBirne mangeoasomentionied abovet (Eopaekampie .
menber, and particularly detect the resulting pH change and
deter|oratlonﬁhﬁ(ﬁnﬂqiﬁiQﬁt%' Trddadtt for prgﬁaaapp@ﬁs 501Utﬂﬁas°f
securing the safety of the ocular |rr|%$t|ng sol ution

pref erabl e t hafodHim foact‘@&'@tiélgoﬁpy']% ?‘ﬁlax%‘@nt&&s and
changes col or, etc in |cat resence en and S not
react with? ?@o'tfysn é*eoésl}éjr%lgéso% 55?% 18%

conmer cial |y @ﬁ“ 3PS5 e AR LSRN R %ftae%%&e%o%uon W RECIE

proportional to the pH of the bicarbonate ion solution is
also within the néutral to slightly alkaline range (e.g.
the pH of a 0.28% aqueous solution of sodium bicarbonate
10 is 1.0). Therefore, the above-mentioned pH indicator is
preferably one which undergoes a change in color within
the slightly alkaline range.
The particularly preferred pH indicator is one
selected from substances having the following
15 characteristics, viz. (1) a narrow color change interval,
(2) a high intensity of color, (3) a favorable direction
of color change (from an inconspicuous color to a
conspicuous color), (4) high hygienicity (the substance
should be highly safe and not migratory), (5) high
20 stability, with the initial color change property being
sustained for an extended time.
As substances having such characteristics, there
can be mentioned neutral red, aurin, phenol red; o-cresol
red, €@ -naphtholphthalein, m-cresol purple, orange I,

25 thymol blue, phenolphthalein, etc. Among them, more



15 - The oxygen sensor can detect the presence of even a

conparatively small anount of oxygen. Therefore, when it is used in
the present invention, it is preferable to | ower the oxygen
concentration in the space as nuch as possi bl e. For exanple, the
oxygen concentration is 20 preferably not higher than about 0.5 v/v%

The neans for reduci ng the concentrati-on can be sel ected, for exanple,
froma method conprising substituting the_féf in the space with a

m xed gas of carbon di oxi de gas and inert gas, and a nmethod further

conprising placing. and enclosing a 25 suitable oxygen scavenger such as
t he above- nentpxeferable are phenol red (change from yellow to regh.at pH

carbon di oxi de-generati ng oxygen scavenger in the space.
According to dhoBtrdbr P ee¥eSolRRA Gﬁhﬂngﬁ from ¥eddavh kehimesh at @H space

bet ween t he nultlple co art nent and the ck%g_ menber has a
car bon di oxi de7 yés8-8) %ep‘?ﬂal?s ‘H?Wedéc&' %%F%(H%]i%@t'

bi car bonat c- ool 191 %ib?ﬁsxﬁﬁrm oriinge g vellthy S'%&a:e[etuwergo
er e, onl y3i £ 3rgd Le%%%ar?*ie#%@%m. e °5rqnﬂ °‘<’>'r 4 59 e ar
limtation on égebﬁogcgniéﬁtlon and
The concentration of the pH indicator should
only be such that its color change can be easlily
recognized by the naked eye and is preferably selected,

10 for example, from the range of about 10-2000 ppm according
to the size of the packet (thickness of the fluid layer)
in which the pH indicator is enclosed together with the
internal solution.

The packet containing said internal solution and

15 pH indicator can be manufactured by the routine
manufacturing technology, and the raw maferial for this
gas-permeable plastic packet may be at least equivalent to
the bag described hereinbefore in gas permeability. For
example, said packet can be fabricated in a continuous

20 series of forming, filling, and sealing by means of a
vertical 3-side sealer, a-vertical Pillow packaging
machine, or a rutary packer. When this manufacturing
method is employed, the raw material for the packet is
preferably é laminated f£ilm in consideration of machine

25 processability. Particularly when the bag is made of



conposition of the internal solution of the pH indicating devi ce but
Its bicarbonate ion-concentration is preferably sel ected usually from
the range of 0.01-2.0 wWv% 15 The pH indicator to be

i ncorporated in the above i nternal solution of the pH indicating

devi ce can be selected froma variety of acid-base indicators which
are capabl e of indicating a pH change of the device interna

solution as a color change. Since carbon dg xide gas 20 exists in the
space, the pH of the indicating device ~“’Tnternal solution is equal to
the pH of the bicarbonate Il on solution enclosed in the bag. Preferred

IS an I ncdpakhyethylbend, utherpaeleeta dhpmeferablyt made Of a poly-
particularly high sensitivity within the critical pHrange 25 of the

bi car bonat e i (Prepylenen(owkerrkdyer) t-hepakyathylene (inner layer)

-27- pH of the bicarbonate ion solution is within the neutral to
slightly al kallaminaied £L1Meor | dRelyhbwmethvk-lonepliene (outeghdayer)
specification upper limt for a 7% aqueous sol ution of sodi um

bi car bonat e i s~ prPXVethvlenei hinner jayer) laminated 8418y respondi ng car bon

di oxi de gas fraction is about_19%. , The pH of the . indicatin evi ce
i nternal sd&lution which %gardj}n?)r%r’i’r%é?f e W%toﬁ“pné}‘ﬁ g’& te

on Solution ige yne AheSrht tdtiod ™ Undfle e Hored el 1% AR
quantity of the internal solution enclosed in thé packet
"1s too small, the thickness of the indicating device_
solution 1a§er will be insufficient to make a visual

10 assessment of the color change difficult. Therefore, the
packet size and internal solution volume should be
selected in consideration of the geometric relation of the
bag and the packaging member as well as fhe ease of
recognition of the color change by the naked eye.

15 The pH indicating device thus prepared tends to
develop turbidity owing to growth of bacteria in the
internal solution upon prolonged storage. To prevent or
control this clouding problem, it can be sterilized by
autoclaving. As an alternative, an antiseptic such as

20 benzalkonium chloride, chlorhexidine gluconate or the like,
an antibacterial agent such as nalidixic acid, norfloxacin
or the like, or a preservative such as p-hydroxybenzoic
esters, benzyl alcohol or.the like may be added.

Disposition (enclosing) of the packet in said

25 space can be carried out simply by packaging the bag and



the pﬁ.of a 0.28% aqueous solution of sodium bicarbonate 10 is 7.0).

Therefore, the above-nentioned pH indicator is preferably one which
undergoes a change in color within the slightly al kaline range.

The particularly preferred pH indicator is one sel ected from
substances having the followwing 15 <characteristics, viz. (1) a narrow
col or change interval, (2) a high intensity of color, (3) a favorable
di rection of col or change (from an i )NSpi cuous color to a

conspi cuous color), (4) high hygienicity (the substance shoul d be

highly safe and not mgratory), (5) high 20 stability, with the initial
col or change phepgeackdicitagether sus tthenpackagiag membeded Thee.

As substances havi ng such characteristics, there can be nentioned
neutral red, aUspesingemasitden dscnedoicriticalednagmyugbhasolthet packet,

m cr esol purple orange | 25 thynol blue, phenol phthalein, etc. Anong
them nore may be visually recognized from outside Igg packaggrefgpab|e

are phenol red_(change from ellom/to red at gpgo cresol red

(change from ydHS §d Hieng can °7QEQ¥¥§Pd HPCFEPGPVSGr kagrdnge
oM el Lok { ARl S leang o R alel BrckisebBiC e S bRERASeh! RE KRk, "
red at p%éﬁf%fuyrrigating solution in accordance with the present
invention.
The preferred embodiment of the packaged ocular.
irrigating solution bag of the invention is described with
10 reference to the accompanying drawing (Fig. 1). The
packaged bag of the invention comprises a gas-permeable
plastic multiple compartment bag 2 separately holding a
bicarbonate ion solution and a GSSG/GLU solution (drug - -
solutions, 1 and 1) as divided by a weakly sealed portion
15 6, a gaé-impermeable plastic packaging member 3 for
packaging the bag, and a pH indicating device 5 as
disposed in a space 4 between the bag and the packaging
member, with a carbon dioxide gas atmosphere having been
established within the space. Baéed on the above
20 structure, a visﬁal assessment of the pH change of the
bicarbonate ion solution in the bag, which is an object of
the invention, is made feasible with the various
advantageous effects mentioned hereinbefore.
BRIEF DESCRIPTION OF THE DRAWINGS
25 . Fig. 1 is a schematic view illustrating a



The concentration of.the pH indicator should only be such that its
col or change can be easily recogni zed by the naked eye and is
preferably selected, 10 for exanple, fromthe range of about 10-2000 ppm
accordi ng to the size of the packet (thickness of the fluid |ayer)

in which the pHindicator is enclosed together with the I nt er nal

sol uti on. - The packet containing said internal solution and
15 pH indicator can be manufactured by the routine manuf act uri ng
technol ogy, and the raw material for t hi s=31- gas- perneabl e pl astic packet
may be at | east equivalent to t he bag descri bed hereinbefore in gas

pernmeabi | ity. pedkaged cowlaxt eirsiiddat fiRf lutdlon dalghkidceaiddig todone
continuous 20 series of formng, filling, and sealing by neans of a
vertical 3-sicemsshiment sof ethe chlvenitionw packagi ng machi ne, or a
rotary packer. Wien this manufacturing met hod i s enployed, the raw
material for the packet Ims Fig. X dfhe atdfererceninumeaadlf i1l stands for an

consi deration of machine 25 processability. Particularly when the bag is
made of ocular irrigating solution, 2 for a gas:p@rmeablep@ﬂygﬁﬁy|ene,

t he packet is preferably nmade of a propyl ene (outer Iayer)
pol yet hyl efte (rwmplr%mn}mrtmenfarhm & 9y @ gasy igpeymeabden plast E@nt ene

outer |ayer
( yer) packaging member, 4 for a space between said bag 2 and

packaging member 3, 5 for a gas-permeable plastic packet
(pH indicating device), and 6 for a weakly sealed poftion
of the gas-permeable plastic multiple compartment bag.
10 BEST MODE FOR CARRYING OUT THE INVENTION
.Production examples of pH indicating devices,
preparation examples of packaged ocular irrigating
solution bags  and a test example of the obtained packaged
bags are given below to describe the present invention in
15 more detail.
Production Example 1
In a 0.28% aqueous solution of sodium
bicarbonate was dissolved 10 mg of phenol red to make 500
ml (20 w/v ppm). Using a vertical 3-side sealer, 0.5 ml
20 of the above solution was packaged with a polypropylene
(outer layer, 20 um thick)-polyethylene (inner layer, 30
um thick) laminated £ilm to provide a pH indicating device,
30 mm by 15 mm (inside dimensions). This indicating
device, freshly prepared, was red-purple (coldr already

25 developed).



- polyethylene (inner layer) lamnated film 5 Regardi ng the
si ze of the packet and the vol une of the internal solution, it should
be noted that if the guantity of the internal solution enclosed in the
packet is too small, the thickness of the indicating device

solution layer will be insufficient to nmake a visual 10 assessnent of the
color change difficult. Therefore, the packet size and internal

sol ution vol une shoul d be sel ected i onsi deration of the geonetric
relation of the bag and the packaglng3 nber as well as the ease of
recognition of the color change by the naked eye. 15 The pH

I ndi cati ng dePresduditisorp rExempeke t22nds t o develop turbidity owing to
grow h of bacteria in the i nternal sol ution upon prol onged storage. To
prevent - or control Ihmia @!28%iagneous|sohutiioncof [seddtarilized by
autoclaving. As an alternative, an antiseptic such as 20 benzal koni um
chloride, chl ch#@@mﬂnﬁt@lmrﬁ%‘@rve&%elq Mﬂe of cresgﬁ. &g Kecmakieq508gent
such as naI|d|X|c aci d, norf] oxaci reservative

such as p- hydr y%ﬂ‘é ppm) . o 9r'§ mﬁeﬁ?ﬂiﬁpcBﬁthB? FﬂégFiR’é Ya§ be
2323 can Be d%ﬂ‘l’]f%%e%d'fi Orséltépol?xp(tsggléfﬁ :%') 3 thefoag__laeted Ysﬂigsu:l-

- 30- Petrochemical; 250 um thick) to provide a pH indicating
device, 40 mm by 20 mm (inside dimensions). Freshly
prepared, this indicating device was purple (color already
developed).

10 Production Example 3
In a 0.28% aqueous solution of sodium
bicarbonate was dissolved 10 mg of m-cresol purple to make
500 mI (20 w/v-ppm). Using a vertical 3-side sealer, 0.5
ml of the above solution was packaged with a polypropylene
15 (outer layer, 20 um thick)-polyethylene (inner layer, 30
um thick) laminated £film to provide a pH indicating device,
30 mm by 15 mm (inside dimensions). Freshly prepared,
this indicating device was purple (color already
developed).
20 Production Example 4
In a 0.28% aqueous solution of sodium
bicarbonate was dissolved 1 g of m-cresol'purple to make
50 1 (20 w/v ppm). Using Bottlepack 305 (manufactured by
Rommelag). forming of a low-density polyethylene packet,

25 f£illing of a portion of.the above solution, and sealing



t he packet together in the packagi ng nenber. The di sposing position is
not critical inasnmuch as the packet may be visually recognized from
out si de the package. In this manner, there can be provided an inproved
packaged 5 bag permtting a visual assessnent of the pH change of the
ocular irrigating solution in accordance with the present I nventi on.
The preferred enbodi nent of the packaged ocul ar irrigating solution
bag of the invention is described with 10 reference to the acconpanying
drawing (Fig. 1). The packaged bag of33+he invention conprises a

gas- per neabl e plastic nmultiple conpartment bag 2 separately holding a
bi car bonat e i afered!dtrIhwbub By Ca¥F1dd/ond! o %&oﬁr@.ﬁ%@a pH mah&hh;&ﬂ 1
and 1) as divided by a weakly seal ed portion 5 6, a gas-inperneable

pl astic packadevidenatout f20 mm by RAGAYI10J mnh@nda@boatd 03 4Phim' Adi cati ng
device 5 as di sposed in a space 4 between the bag and the packagi ng
menber, w th avaddr bdmickmessid fjaddtvaluniear aboati 0g 4bmdr) . est abl i shed
wi thin the space. Based on the above 20 structure, a visual assessnent of
t he pH change Rfoduation Extsmplrebdnate i on solution in the bag, which is an

obj ect of the invention, is made feasible with the various
advant ageo®s effects menkn ohel 2f% Aquagus solution of sodium BRI EF
DESCRI PTI ON OF THE _DRAW NGS 25 Fig. 1 is a schematic view

||Iustrat|nge?i°arb°nate was dissolved 1 g of m-cresol purple to make
50 1 (20 w/v ppm). Using a vertical 3-side sealer, 1 ml
of the solution was packaged with an oriented
polypropylene (outer layer, 20 um thick)-linear low-

10 density polyethylene (inner layer, 60 um thick) laminated
film to provide a pH indicating dgvice having an external
size of 40 mm by 20 mm and an internal size of 30 mﬁ by 12
mm. Until use, this ihdicating device was stored as
packed together with a mixed gas of 10% CO, - 90% air in a

15 bag made of nylon (15 pum thick)-polyvinyl alcohol (18 um
thick)-low-density polyethylene (60 um thick).iaminated
£ilm.

Production Example 6
Using a poly-4-methyl-l-pentene (outer layer, 30

20 um thick)-polyethylene (inner layer, 60 um thick)
laminated film as a packaging member, the procedure of
Production Example 5 was othefwise repeated to provide a
pH indicating dévice. Because of the high heat resistance
of poly-4-methyl-l-pentene, this product showed improved

25 high-speed sealability for increased productivity. Until



- 31- packaged ocular irrigating solution bag according to one

enbodi nent of the invention. In Fig. 1, the reference

nuneral 1 stands for an ocular irrigating solution, 2 for a

gas- perireabl e plastic 5 multiple conpartnment bag, 3 for a gas-inperneable.
pl astic packagi ng nmenber, 4 for a space between said bag 2 and
packagi ng nenber 3, 5 for a gas-perneabl e plastic packet (pH

i ndicating device), and 6 for a weakly sea&gd portlon of the
gas-perneabl e plastic multiple conpartnent BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON Productlon exanpl es of pH

i ndi cati ng devases,this plripdicatinmg alevide wayd siorest)acbgattear with gat i ng
sol ution bags and a test exanple of the obtai ned packaged bags are

gi ven bel ow t ontixedrgas oficldt Cnt- 9 @diroin a bag madecofienyilon (15
Production Exanple 1 In a 0.28% aqueous sol ution of sodium
bi car bonat e mgndth%@k»enomwaamm (rleﬂj 1 thiigk )53@w densiity 20 w v

ppm . Using a vertical_3-side sealer, 20 _of the above sol ution was
packaged with W&?W%ﬁ‘}?eﬁ@ /‘m tl{’fﬁhbrlmtedz@i[ r]m

t hi ck) - pol yet h &e élnn 30 [err]mthick) lamnated filmto
provi de a § %ﬂ? e'7 30 mMm by 15 mm (i nsi de di nensi ons).

Thi s indicating dev ce I repared, was re urple (col or
al ready 25 developed).in a B.Sgg gﬁ&% s solut on ofié)&f)

bicarbonate was dissolved 1 g of thymol blue to make 50.1
(20 w/v ppm). Using a vertical 3-side sealer, a 1 ml
portion of the solution was packaged with an oriented

10 polypropylene (outer layer, 30 um thick)-linear low-
density polyethylene (inner layer, 60 um thick) laminated
film to provide a pH indicating device having an external
size of 40 mm by 20 mm and an internal size of 30 mm by 12
mm. Until use, this indicating device was stored as

15 packed together with a mixed gas of 10% CO, - 90% air in a
bag made of nylon (15 um thick)-polyvinyl alcohol (18 um
thick)-low-density polyethylene (60 um thick) laminated
£ilm.
Example 1

20 A polyethylene bag (wall thickness: about 260
pum) comprising two intercommunicable compartments
(compartments A and B: Examples 1-10) or three
intercommunicable compartments (compartmehts A, B and C:
Examples 11 and 12) separated from one another by a

25 partition wall was prepared. Solutions, or solution(s)



-32- Producti on Exanple 2 In a 0.28% aqueous sol ution

of sodium bi carbonate was di ssolved 10 ng of cresol red to nake 500

m (20 wv ppm). A 0.5 m portion of this solution was 5 packaged with a
pol yet hyl ene film (manufactured by M tsui Petrochem cal ; 250 [err]m
thick) to provide a pH indicating device, 40 nm by 20 nm (i nside

di nensi ons). Freshly prepared, this indicating device was purple
(col or al ready devel oped). 10 Prodgg%ion Exanpl e 3 In
a 0.28% aqueous solution of sodium bitar bonat e was di ssol ved 10 ng of

m cresol purple to nmake 500 M (20 wv ppm. Using a vertical 3-side
sealer, 0.5 and d s¥lid prpartion shown\belowC wegedsepaltately! ppaepal ene

15 (outer layer, 20 [err]mthick)-polyethylene (inner |ayer, 30
[err] mthick) imartiheatceshparttmentsprand dtheabald wadi seailed,dfoliewed by 30 mMm
by 15 mm (i nside dinensions). Freshly prepared, this indicating device
was purpl e (c@teridiizatfon by thes diadpwater sboweromethodn ERbepbagiwas
In a 0.28% aqueous sol ution of sodium bi carbonat e was di ssolved 1 g of
m cresol pur pleaalesagkdogether with the pH indicating device prepared
5 1in Production Example 7 and a mixed gas of 10% CO, - 90%
air in a 1aminatéd film bag (secondary packaging member)
made of nylon (15 um thick)-polyvinyl alcohol (18 um
thick)-polyethylene (60 um thick) laminated film (space
volume 400 ml) to provide a ﬁackaged ocular irrigating
10 solution bag.
The packaged bag of Example 1

(Compartment A) A solution having the following

components
Oxiglutatione . 0.09 ¢
15 Dextrose 0.46 g
Sodium chloride 3.32 g
Potassium chloride 0.19 g
Hydrochloric acid q.s.
Sodium hydroxide q.s.
20 Sterile purified water the quantity which makes a
total of 150 ml
PH o 4.5

(Compartment B) A solution having the following
components

25 Sodium bicarbonate 1.05 g



50 1 (20 w v ppm). Using Bottlepack 305 (manufactured by Ronmel ag) ,

formng of a lowdensity polyethylene packet, 25 filling of a portion of
t he above solution, and sealing

- 33- were continuously carried out to provide a pH indicating

devi ce, about 20 mm by about 10 nm and about 0.4 mmin wal | thickness
(fluid volune: about 0.4 nm). Production Exanple 5 5 I n
a 0.28% aqueous sol ution of sodium bi_carbonate was di ssolved 1 g of

m cresol purple to nmake 50 1 (20 w v 9pn). Using a vertical 3-side
sealer, 1 n of the solution was packaged with an oriented

pol ypropyl ene Sorifiuet dotrte Hirilardraved hi ck) -0i3@ag | ow 10 density

pol yet hyl ene (inner layer, 60 [err]mthick) |am nated filmto provide
a pH indicati rgpdiamn o tratiengihydpaternal 0.80zg@ of 40 nm by 20 nm and
an internal size of 30 mmby 12 mm Until use, this indicating device

was stored as Calciymatdnigieetdihydnate a ni x@d0§ag of 10% CJerr] - 90%
air ina 15 bag nade of nonn 835 err]n1th|ck pol yvi nyl al cohol (18
[err]m t Maghesigm 19e9r1m thick) |aninated
film uct i anple Using a
pol y- 4- et B ylgggyﬁﬂégiﬂ¥ R | ayer, 30 q.8.

Sodium hydroxide q.s.,

Sterile purified water the quantity which makes a

total of 350 ml
pPH 7.8
10 The packaged bag of Example 2

(Compartment A) A solution having the following

components

Oxiglutatione T 0.18 g

Dextrose 1.5 g
15 Sodium chloride 6.7 g

Potassium chloride 0.36 g

Hydrochloric acid q.s.

Sodium hydroxide q.s.

Sterile purified water the quantity which makes a
20 total of 500 ml

pH ' 3.5

(Compartment B) A solution having the following
components
Sodium bicarbonate 2.1 g

25 Sodium acetate trihydrate 0.5 9



20 [err]mthick)-polyethylene (inner |ayer, 60 [err]mthick) _

| am nated filmas a packagi ng nenber, the procedure of Pr oduction
Exanpl e 5 was otherw se repeated to provide a pH i ndi cati ng devi ce.
Because of the high heat resistance of poly-4-nethyl-1-pentene, this
product showed i nproved 25 high-speed sealability for increased
productivity. Until - 34-

use, this pH indicating device was storeqﬁiﬁgether with a m xed gas of
10% CJ err] - 90%air in a bag nade of nylon (15 [err] mthick)

- pol yvinyl al cohol (18 [err]mthick)-low density pol yet hyl ene (60
[err] mthick) Sodiiumtaitdatendihyirateduct i on Ekadde 7 In a
0. 28% aqueous sol ution of sodium bi carbonat e was di ssolved 1 g of

t hynol bl ue t Sadeiampehlloride @hydratepn) . UsP ) & vertical 3-side sealer,

aln portion of the solution was packaged with an oriented 10
pol ypr opyl ene Maghesiymchlorige é’fqiitrﬁhc!ﬂqg"@?ﬁl -A8al | ow - density

pol yet hyl ene (jnper layer, 60 [err]mthick) |am nated filmto provide
a pH indicati Q%QHQ%§%ﬁﬁM4ﬁ}éwlexternal dsFze of 40 nm by 20 nm and
an internalL si 0Of 30 Jmm 12 mm Until _use, this indicating device
was storedgas szo%gu"bi’c"fég%ﬁ%gpet her with a n’ixe%l'%jas of 10% CJerr] - 90%

air in a AT ol AP Welekt [ 6711 M hleCiiaRRh VY Mhlich! 78REL 618

[err]m

total of 500 ml
PH . 7.8
The packaged bag of Example 3

10 (Compartment A) A solution having the following

components
Dextrose 0.75 g
Sodium chloride 3.32 g
Potassium chloride _ 0.18 g
15 Hydrochloric acid g.s.
- Sodium hydroxide | ' g.s.
Sterile purified water the quantity which makes a
total of 150 ml
PH 5.0

20 (Compartment B) A solution having the following

components

Sodium bicarbonate | 1.05 g
Sodium acetate trihydrate 0.3 g
Sodium citrate dihydrate 0.5 g

25 Calcium chloride dihydrate 0.09 g



thick)-1owdensity polyethylene (60 [err]mthick) |am nated film
Exanple 1 20 A pol yet hyl ene bag (wall thickness: about 260
[err]m conprising two intercomuni cabl e conpartnents (conmpartnents A
and B: Exanples 1-10) or three i nt er communi cabl e conpartnents
(conpartnents A, B and C Exanpl es 11 and 12) separated from one
another by a 25 partition wall was prepared. Sol utions, or solution(s)

- 35- and a solid preparati on shown bg&gm/mere separately pl aced

in the conpartnents and the bag was seal ed;"Tol | owed by sterilization
by the hot-water shower nmethod. The bag was encl osed together with the
pH i ndi cat i ng Megnesiym egial erli de Sheptdhydirectte 00 .ESagpl e 7 and a m xed gas
of 10% CJerr] - 90% air in alamnated filmbag (secondary packagi ng
menber) niyidrechhgrbe #aBd[err] mt hi ck)-pak$vi nyl al cohol (18 [err]m
thick)-polyetgglene (60 [err]mthick) lamnated film (space vol ume 400
m) to provid am Kaydpo ar irrigating 1d-Ssolution bag. The
packaged bag of Example 1 ( Conpart nment A) A sol ution having the

f ol | owi ng E%emggified water he quantity which makes a
5 total of 350 ml
PH ' ' 7.2
The packaged bag of Example 4

(Compartment A) A solution having the following

components

10 Oxigiutatione 0.09 g
Dextrose 0.46 g
Calcium chloride dihydrate 0.08 g

Magnesium chloride hexahydrate 0.1 g

.Hydrochloric acid gq.s.
15 Sodium hydroxide g.s.
Sterile purified water the quantity which makes a

total of 150 ml
PH : 4.5
(Compartment B) A solution having the following
.20 components

Sodium bicarbonate ) 1.05 g

Sodium chloride _ 3.57 g
Potassium chloride 0.19 g

Disodium hydrogenphosphate dodecahydrate 0.54 g
25 Hydrochloric acid g.s.



C&igldtatione 0.09 g 15 Dextrose

0.46 ¢ Sodi um chl ori de 3.32 ¢ Pot assi um chl ori de
0.19 g Hydrochl oric acid g.s. Sodi um hydr oxi de

g.s. 20 Sterile purified water t he quantity which makes a

total of 150 m pH 4.5 (Compart nment B)
A sol ution having the foll ow ng conponents 25 Sodi um bi car bonate
1.05 g  _39- - 36- Sodi um acet at e
trihydrate 0.30 g Sodi um ci t r at¥ dehydrat e 0.50 g

Cal ci um chl ori de dehydrate 0.08 g Magnesi um chl ori de hexahydrate
0.10 g 5 HySdxdidaini drydrcacids g.s. Sgdsum hydr oxi de
g.s., Sterile purified water the quantity which nakes a
total of 350 rdterile purified water the quan®igy wlgichiimakes kaged
bag of Exanple 2 (Conpartnent A) A solution having the follow ng

total of 350 ml
pPH 7.4
5 The packaged bag of Example 5

(Compartment A) A solution having the following

components
Dextrose 0.75 g
Calcium chloride dihydrate 0.09 g

10 Magnesium sulfate heptahydrate 0.15 g

Hydrochloric acid g.s.
Sodium hydroxide g.s.
~Sterile purified water the quantity which makes a

total of 150 ml
15 pH 5.0

(Compartment B) A solution having the following

components

Sodium hydrogencarbonate 1.05 g

Sodium chloride 3.55 g
20 Potassium chloride 0.18 g

Disodium hydrogenphosphate dodecahydrate 0.54 g

Hydrochloric acid q.s.
Sodium hydroxide : q.s.
Sterile purified water the guantity which makes a

25 total of 350 ml



£l

conpoﬁents Oxi gl ut ati one 0.18 g Dextrose

1.5 g 15 Sodiumchloride ' 6.7 ¢ Pot assi um chl ori de
0.36 g Hydrochl ori c acid g.s. Sodi um hydr oxi de
g.s. Sterile purified water the quantity which makes a 20
total of 500 m pH . 3.5 (Compart nment B)
A sol ution having the follow ng conponent s Sodi um bi car bonat e
2.1 g 25 Sodiumacetate trihydrate _405L5 g

- 37- Sodiumcitrate di hydrate 1.5 ¢ Cal ci um chl ori de
dehydrate 0.2 g Magnesi um chl ori de heptahydrate 0.15 g
Hydrochl oric &8 d g.s. 5 Sodi um hydr oki%le

g.s. Sterile purified water the quantity which nakes a
total of 500 ffhe packaged bag of Example 6 7.8

(Compartment A) A solution having the following

components

5 Oxiglutatione 0.2 g
Dextrose 1.0 g
Calcium chloride dihydrate 0.16 g

Magnesium chloride hexahydrate 0.2 g

Hydrochloric acid qg.s.
10 Sodium hydroxide q.s.
Sterile purifiéd water the quantity which makes a

total of 500 ml
pPH 4.5
(Compartment B) A solution having the following
15 components

Sodium bicarbonate - 1.9 g

Sodium chloride ' 7.5 g
Potassium chloride 0.3 g

Disodium hydrogenphosphate dodecahydrate 1.0 g

20 Hydrochloric acid g.s.
Sodium hydroxide g.s.
Sterile purified water the quantity which makes a

total of 500 ml
PH 7.7
25



;he packaged bag of Exanple 3 10 (Conpartnent A) A solution having the

fol |l owi ng conponent s Dextrose 0.75 ¢

Sodi um chl ori de - 3.32 ¢ ~ Potassium chl oride

0.18 g 15 Hydrochloric acid _ g.s. Sodi um hydr oxi de
g.s. Sterile purified water t he quantity which nakes a

total of 150 ni pH : 5.0 20 (Conpartnent
B) A solution having the foll ow ng cgyponent s Sodi um bi car bonat e
1.05 g Sodi um acetate tri hydrate 0.3 ¢ Sodiumcitrate
dehydrat e 0.5 g 25 Calciumchloride dehydrate 0.09 g

- 38- Mag i packaged dadeft Exampdee 70. 15 g Hydrochl oric acid
g.s. Sodi um hydr oxi de Sterile purified water

g.s
the quantity WiGomPaRbmentaA) sA solution having the following total of 350
i

components
Dextrose _ 0.35 g
5 - Calcium chldride dihydrate 0.05 g

Magnesium sulfate heptahydrate 0.09 g

- Hydrochloric acid q.s.
Sodium hydroxide . g.S.
Sterile purifiéd water the quantity which makes a
10 total of 125 ml
pH 4.5

(Compartment B) A solution having the following

components

Sodium bicarbonate 0.47 g
15 Sodium chloride 1.95 g

Potassium chloride ~ 0.08 g

Disodium hydrogenphosphate dodeéahydrate 0.29 g

Hydrochloric acid _ q;s.

Sodium hydroxide _ g.s.

20 Sterile purified water the quantity which makes a
| total of 125 ml
pH 7.5
The packaged bag of Example 8
(Compartment A) A solution having the following

25 components



ﬁH | ' 7.2 The packaged bag of. Exanpl e 4

(Compartnment A) A solution having the follow ng conponents 10
xi gl ut ati one 0.09 g Dextrose
0.46 ¢ Cal ci um chl ori de dehydrate 0.08 g Magnesi um chl ori de
hexahydrate 0.1 g Hydrochl oric acid g.s. 15 Sodium
hydr oxi de g.s. Sterile purified water t he
guantity which makes a total of 150 m
pH 4.5 . (tﬁ%bartnent B) A sol ution having
the followwng 20 conponents Sodi um bi car bonat e
1.05 g Sank il wta b one 0.09g 3.57¢g Pot assi um
chl ori de 0.19 g Di sodi um hydr ogenphosphat e
dodecahydr at e Desrese 25 Hydrochloric acid 0.46 g g.s.
- 39- Sodi um hydr oxi de g.s. Sterile
purified wat erSodium chlemidgantity which makds33 9
Potassium chloride 0.19 g
5 Calcium chloride dihydrate 0.08 g

Magnesium chloride hexahydrate 0.1 g

Hydrochloric acid q.s.

Sodium hydroxide g.s.

Sterile purified water the quantity which makes a
10 total of 150 ml

pH 4.5

(Compartment B) A solution having the following
components
Sodium bicarbonate _ 1.05 g

15 Disodium hydrogenphosphate dodecahydrate 0.54 g

Hydrochloric acid . g.s.
Sodium hydroxide qg.s.
Sterile purified water the quantity which makes a

total of 350 ml
20 pH 7.4
The packaged bag of Example 9
(Compartment A) A solution having the following
components
Dextrose '0;75 g

25 Potassium chloride 0.18 g



t ot al :of 350 m pH 7.4 5 The

packaged bag of Exanple 5 ° (Compartnent A) A solution having the.
fol |l ow ng conmponent s Dextrose 0.75 ¢
Cal ci um chl ori de dehydrate 0.09 g 10 Magnesium sul fate heptahydrate
0.15 ¢ Hydrochl oric acid g. S. Sodi um hydr oxi de
g.s. . Sterile purified water the quantity which nmakes a
total of 150 mM 15 pH 5.0 ( Conpart nment
B) A solution having the follow ng cﬁﬁ%bnents Sodi um
hydr ogencar bonat e 1.05 g Sodi um chl ori de
3.55 g 20 Potabeium chiloride dihydrate 0.09g 0.18 g Di sodi um
hydr ogenphosphat e dodecahydrate 0.54 g Hydrochl ori c acid
g.s. SodiMaghesiiumi selfate heptahydrate 0.15 gdq.s. Sterile
purified water the quantity which nakes a 25 :
total of 350 nilydrochloric acid g.s. - 40-
Sodium hydroxide . q.8.
5 Sterile purified water the quantity which makes a

total of 100 ml
pH 4.6

(Compartment B) A solution having the following

components
10 Sodium bicarbonate 1.05 g
Sodium chloride 3.55 g

Disodium hydrogenphosphate dodecahydraté 0.54 g

Hydrochloric acid T - g.s.
Sodium hydroxide g.s.
15 Sterile purified water the quantity which makes a

total of 400 ml
pH ' 7.5
The packaged bag of Example 10
(Compartment A) A solid obtained by dissolving the -

20 components shown below in 20 ml of sterile purified water,
followed by filtration through a membrane filter having a
pore size of 0.22 Um and lyophilization (the solid being
antiseétically enclosed).

Oxiglutatione 0.09 g

25 Dextrose 0.46 g



pH 7.5 The packaged bag of

Exanpl e 6 (Compartnment A) A solution having the follow ng
conmponent s 5 Oxiglutatione 0.2 g Dextrose
1.0 g Cal ci um chl ori de di hydrate 0.16 ¢ Magnesi um chl ori de
hexahydrate 0.2 g Hydrochl oric acid g.s. 10 Sodium
hydr oxi de g.s. Sterile purified water t he
guantity which makes a total of 500 m
pH 4.5 (dﬁﬁbartnent B) A solution having
the followng 15 conponents Sodi um bi car bonat e
1.9 ¢ Sodialwitinl @hldride dihydrate 7.6.08 g Pot assi um
chl ori de 0.3 ¢ Di sodi um hydr ogenphosphat e
dodecahydr at e Magn@sg un Gulfiatreo Helxahydratied 0.10 g g.s.
Sodi um hydr oxi de . Q.s. Sterile purified water
the quantity ®eddnmrebdoride 3.57 g total of
500 m pH 7.7 25

Potassium chloride 0.19 g

5 (Compartment B) A solﬁtion having the following
components
Sodium bicarbonate 1.05 g
Disodium hydrogenphosphate dodecahydrate 0.52 g
Hydrochloric acid q.s.

10 Sterile purified water the quantity which makes a
total of 500 ml

pH 7.4
The packaged bag of Example 11
(Compartment A) A solution having-the following

15 components

Oxiglutatione 0.09 g
Dextrose . 0.46 g
Hydrochléric acid g.s.
Sodium hydroxide | g.s.
20 Sterile purified water the quantity which makes a

total of 100 ml
PH ' 4.5
(Compartment B) A solution having the following
components |

25 Sodium bicarbonate 1.05 g



The packaged bag of Exanple 7 (Conpartnent A) A solution

-4]-

havi ng the foll ow ng conponent s Dextrose .

0.35 ¢ 5 Calciumchloride dehydrate 0.05 ¢ Magnesi um sul fate
hept ahydrate 0.09 g . Hydrochl oric acid . Q.s. Sodi um
hydr oxi de g.s. Sterile purified water t he
quantity which makes a 10 total of 125 ni
pH 4.5 (Canpartnent B) A solution having
the foll ow ng conponents Sodi u¥car bonat e

0.47 g 15 Sodium chloride 1.95 ¢

Pot assi um chl @disdé@ium hydrogenphosphate do@e8&hgdrate Dbssgligm

hydr ogenphosphat e dodecahydrate 0.29 g Hydrochl oric acid _

g.s. SodPortalssdunx icthd.oride g.s0.120g Sterile
purified water the quantity which nakes a

total of 125 Hydrochlgmic acid q.s. 7.5 The
packaged bag of Exanple 8 (Conpartnent A) A solution having the
fol l owing 25Soddgpohydrexide q.s.

5 Sterile purified water the quantity which makes a
total of 400 ml
pH - 7.6
(Compartment C) A solid obtained by subjecting the
components shown below to hot air sterilization (the solid

10 Dbeing antiseptically enclosed).

Calcium chloride dihydrate 0.08 g
Magnesium sulfate hexahydrate 0.10 g
Sodium chloride ' T -3.57 g

The packaged bag of Example 12

15 (Compartment A) A solid obtained by dissolving the
components shown below in 20 ml of sterile purified water,
followed by filtration through a membrane filter having a
pore size of 0.22 4m and lyophilization (the solid being
antiseptically encloéed).

20 Oxiglutatione | 0.09 g
Dextrose 0.46 g
(Compartment.B) A solution having the following
components |
Sodium bicarbonate 1.05 g

25 Disodium hydrogenphosphate dodecahydrate 0.52 g



_42- ’ Oxi gl ut ati one 0.09 g Dextrose

0.46 ¢ Sodi um chl ori de 3.57 g~ Pot assi um chl ori de
0.19 g 5 Calciumchloride dehydrate 0.08 g Magnesi um chl ori de
hexahydrate 0.1 g Hydrochl oric acid g.s. Sodi um
hydr oxi de g.s. Sterile purified water t he
quantity which makes a 10 total of 150 mi
pH 4.5 {@artnent B) A sol ution having
the foll ow ng conponent s Sodlun1 car bonat e
1.05 g 15 Disodium hydrogenphosphat e dodecahydrate 0.54 g
Hydr ochl ori ¢ &odlium chloride g.s. Sodi uth.bydgoxi de
g.s. Sterile purified water the quantity which nakes a
total of 350 rHotassiymHchloride 0.19 g 7.4 The
packaged bag of Example 9 (Conpartnent A) A solution having the
fol | owi ng HydrgsdHaric acid q.s.
Sodium hydroxide g.s.
5 Sterile purified water the quantity which makes a

total of 450 ml
pPH _ 7.4

(Compartment C) A solution having the following

components
10 Calcium chloride dihydrafe 0.08 g
Magnesium sulfate hexahydrate - 0.10 g
Hydrochloric acid ' g.s.
Sodium hydroxide q.s.
Sterile purified water the quantity which makes a
15 : total of 50 ml
PH 4.6

Experiment Example 1

Using an injection needle (27G, Terumo, Neolus),

a pinhole (about 500 uzm in major diameter and about 50 um

20 1in minor diameter) was made in the packaging members of

the packaged ocular irrigating solution bags of the

invention prepared in Examples 1 and 4. The color changes

of the pH indicating devices were monitored.
Three days later, both of the pH indicating

25 devices turned green.



Dext r ose 0.75 g 25 Potassiumchloride

0.18 ¢ -43- Cal ci um

chl oride di hydrate 0.09 g Magnesi um sul f at e heptahydrate 0.15 g
Hydrochl oric acid g.s. Sodi um hydr oxi de

g. s. 5 Sterile purified water t he quantity which nakes a

total of 100 m pH ' 4.6 ( Conpar t ment
B) A solution having the foll ow ng copponents 10 Sodi um bi car bonat e
1.05 g Sodi um chl ori de 3.55 ¢ Di sodi um
hydr ogenphosphat e dodecahydr at ic acid

g.s. Sodi um hydr oxi de ?nmﬂniﬁu&ukjunuﬂ%ﬂﬁﬁﬁﬁgﬁg_ 15 Sterile
purified water the quantity which nakes a

total of 400 m pp1According to the present invention, there man be The

packaged bag of Example 10 %i artnment. A) A solid obtained by
di ssol vi ng t hePTFlded B PRFkaI cR/éHJrﬂﬂ oFTigating seluddon bag,whereda

vater, an ocular irrigating solution is stably stored in a
5 plastic multiple compartment bag, thus avoiding the
fracture of the container or generation of the glass

flakes.



fol | owed by filtration through a nenbrane filter having a pore size of

0.22 [err]mand lyophilization (the solid being antiseptically
encl osed). xi gl ut ati one 0.09 g 25
Dextrose 0.46 ¢ -
-44- Cal ci um chl ori de di hydrate 0.08 g Magnesi um
sul fate hexahydrate 0.10 g Sodi um chl ori de
3.57 ¢ Pot assi um chl ori de - 0.19 g 5
(Conpartnent B) A sol ution having the f ol 1% ng conponent s Sodi um
bi car bonat e 1.05 ¢ D sodi um hydr ogenphosphat e
dodecahydr at e CLAIMS ¢ Hydrochl oric acid g.s.
10 Sterile purified water h t
total of 500 ni H1. A package& 8cﬂf§P if¥i&gffﬁgnggf§tfbg‘a§g, The
packaged bag QJhi'@iﬁ'H?:l rikes a &a HRAle®ie Prattil muheipiavi ng the
followng 15 conpongﬁ, I glFut at1 one éh P .09 ¢
Dextrose compartment bag and a dasi8mpermeable plastic packaging
5 member for'packaging the bag, the bag comprising at least
compartment A wherein an oxiglutatione- and/or dextrose-
contailning solution or solid preparation is enclosed, and
compartment B wherein a bicarbonate ion-containing
solution is enclosed, and the space between the bag and
10 the packaging member having a carbon dioxide gas
atmosphere.
2. A packaged ocular irrigating solution bag,
which comprises a gas-permeable plastic multiple
compartment bag and a gas-impermeable plastic packaging
15 member for packaging the bag, the bag comprising at least
compartment A wherein an oxiglutatione- and/or dextrose-
containing solution or solid'preparation is enclosed, and
compartment B wherein a bicarbonate ion-containing
solution is enclosed, the space between the bag and the
20 packaging member having a carbon dioxide gas atmosphere
and being provided with a pH indicating device comprising
a gas-permeable plastic packet containing a bicarbonate
ion-containing solution and a pH indicator having the
property to undergo a change in color in response to a
25 change in the pH of the solution.
N

L



Hydroéhloric acid g.s. Sodi um hydr oxi de

g.s. 20 Sterile purified water the quantity which nmakes a

total of 100 ml pH 4.5

(Conpartnent B) A solution having the follow ng conponents 25 Sodi um
bi car bonat e 1.05 ¢

- 45- Di sodi um hydr ogenphosphat e dodecahydrate 0.52 g Pot assi um
chl ori de 0.19 g 49- Hydrochl oric acid

g.s. Sodi um hydr oxi de g.s. 5 Sterile

?g[grlgg nge% éhewﬂ%aB%kage Iggufgrefr%igating solut%o%'bag

(Conpartment Q.4 tQPt&Jﬁ?t]h%h% .iguc%&ngg)xyé%n sentssgmi “8@%?,0&@8‘”“

below to hot air s r| i Zzatl e so ng anti septi ca

encl osed) . %?'ﬂﬁ%ﬁ@ﬂ@hﬂﬁ&me compartmentobggh nd ghe

Nhgne3|un1sulfate ate Sodi um

3.57 ¢ T%W@%&@&ﬂf Exanpl e 12

5 4. The packaged ocular irrigating solution bag
according to any one of claims 1-3 wherein the carbon
dioxide gas atmosphere has been éstablished by disposing a
carbon dioxide-generating oxygen scavenger in the space.

5. The packaged ocular irrigating solution bag

10 according to any one of claims 1-4 wherein an
oxiglutatione~ and/or dextrose-containing solution is
enclosed in compartment A. _

6. The packaged ocular irrigating'solutibn bag _
according fo any one of claims 1-5 wherein the solution

15 enclosed in compartment A further contains at least one
species selected from calcium ion and magnesium ion.

7. Thé packaged ocular irrigating solution bag
according to claim 5 or 6 wherein the solution enclosed in
compartment A is at pH 2.5-6.5.

20 8. The packaged ocular irrigating solution bag
according to claim 7 wherein the solution enclosed in
compartment A is at pH 3.0-6.0.

9. The packaged ocular irrigating solution bag
according to any one of claims 1-4 wherein an

25 oxiglutatione- and/or dextrose-containing solid

\
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15 (Conpartment A) A solid obtained by dissolving the conponent s

shown below in 20 m of sterile purified water, followed by filtration
t hrough a nenbrane filter having a pore size of 0.22 [err]m and

| yophilization (the solid being antiseptically enclosed). 20

Oxi gl ut ati one : 0.09 g Dext r ose

0.46 ¢ (Compartnent B) A solutlon havi ng the foll ow ng conponent s
Sodi um bi car bonat e _50.05 9 25 Disodium
hydrogenphosphate dodecahydrate 0.52 g

- 46- .57 ¢

PotaSS|un1chI éﬁ?éﬁﬂfﬁﬁ‘¥% enclosed in chpﬁgtment A Hydrochl oric acid

g.s. SOd'u”‘hyerﬁLdeThe ackaged pcul 1rr1gaﬂiﬁg solatich®hhye

purified water e quan |ty

total of 450'ﬁccordinqﬁfo claim 9 wherein the solid preparation-/- 4
(Compartnment C) A solution having the follow ng conponent s 10

CalClun1ch|Orlékbrkﬁeaﬂéﬁmpartment A furthe® @¥ntains atMieasti biesul fate
hexahydr at e 0g
. 5 species selected from calcium salts and magnesium salts._

11. The packaged ocular irrigating solution bag
according to any one of claims 1-4 wherein the solution
enclosed in compartment B further contains at least one
species selected from calcium ion and magnesium lon and

10 contains citrate ion.

12. The packaged ocular irrigating solution bag
according to any one of claims 1-4 and 11 wherein fhe
solution enclosed in compartment B is at pH 7.0-9.0.

13. The packaged ocular irrigating solution bag

15 according to claim 12 wherein the solution enclosed in
compartment B is at pH 7.0-8.5.

14. The packaged ocular irrigating solution bag
according to any one of claims 1-4 wherein the multiple
compartment bag further comprises compartment C wherein a

20 solution containihg at least one species selected from
calcium ion and magnesium ion is enclosed.

15. The packaged ocular irrigating solution bag
according to claim 14 wherein the solution enclosed in
compartment C is at pH 3.5-5.5.

25 16. The packaged ocular irrigating solution bag
\_
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ﬁydroéhloric acid g.s. Sodi um hydroxi de

g.s. Sterile purified water the quantity which nmakes a 15
total of 50 m pH 4.6
Experiment Exanple 1 Usi ng an injection needle (27G
Teruno, Neol us), a pinhole (about 500 [err]min major diameter and
about 50 [err]m 20 in mnor dianeter) was nmade in the packagi ng nenbers
of the packaged ocular irrigating sqlution bags of the

i nvention prepared in Exanples 1 and 4. ol or changes of the pH
I ndi cating devi ces re nonitared. hre l.ater, both
of the pH i ndid8H9nHng 39 ‘H&%r“tgé WE@&%F&‘&F““I” Endi¥Bea”1t

-47- I PPl CABI LI TY Accor di ng
to the pr esenthwmeé'rﬁ 4#‘%?33 n £0P|59§r ovi ded a packaged ocul ar

L 51 h0,SOL 00 0A0 MIET B8 packdBefctbaial (Hofbabi slbbieIb wayeh
fracture of thgLABIdYo Qiny GHe Yf 1At e 49kReTein theal@itiple
5 compartment bag further comprises compartment C wherein a
solid preparation containing at least one species selected
from calcium salts and magnesium salts is enclosed.
18. The packaged ocular irrigating solution bag
according to any one of claims 5-10 and 14-17 wherein an
10 ocular irrigating solution is prepared by mixing the
contents of the multiple compartment bag so that the

resulting solution contains the components in the

following range per 1000 ml:

Oxiglutatione 0-0.5 g
15 Dextrose 0.4-1.8 g
Sodium bicarbonate ' 1.5-2.5 g

Calcium chloride
(as an anhydride) 0.09-0.17 g
Magnesium chloride or magnesium sulfate

20 (as an anhydride) : 0.07-0.18 g

19. The packaged ocular irrigating solution bag

according to claim 18 wherein an ocular irrigating
solution is prepared by mixing the contents of the
multiple compartment bag so that the resulting solution

25 contains the components in the following range per 1000

O O T



- -48- CLAI V5 1. A packaged ocular irrigating solution
bag, ~ which conprises a gas-perneable plastic multiple conpart nent
bag and a gas-i nperneabl e pl astic packagi ng 5 nmenber for packaging the
bag, the bag conprising at | east conpartment A wherein an

oxi glutati one- and/or dextrose- containing solution or solid
preparation is encl osed, and conpartnent B wherei'n a bicarbonate

i on- cont ai ni ng solution is enclosed, dg@d the space between the bag and
10 the packagi ng nmenber having a carbon Ooxi de gas at nosphere.

2. A packaged ﬂ¥ylar irrigating solution bag, whi ch conpri ses a
gas-pernmeabl e plrastic nmultiple conpartnent bag and a gas- inperneable
pl astic packaghpfg1dPat fgﬁ%er for packagi ng the bag, the bggg r|S|ng at

| east conpartnent A wherein an oxiglutatione- and/or dexiro

contai ning solpékPro®Ee solid preparation is enclosed, ard=7- 1.65Cgpart ment
B wherein a bicarbonate ion-containing solution is enclosed, the space
bet ween the bago&idtbhEcaZPonbskagi ng menber having a q@amhben 3digoxi de gas
at nosphere and being provided with a pH indicating device conprising

a gas- per mdabl @apthmhi chporkdé contai ning a bi carbonate i on- cont ai ni ng
solution and a pH indicator having the property to undergo a change in
col or in respof@e am anhydride) 0.1-0.15 g

Magnesium chloride or magnesium sulfate
(as an anhydride) 0.08-0.16 g
20. The packaged ocular irrigating solution bag
10 according to any one of claims 11-13 wherein an ocular
irrigatiﬁg solution is prepared by mixing the contents of
the multiple compartment bag so that the resulting
solution contains the components within the following |

range per 1000 ml:

15 Oxiglutatione 0-0.5 g
Dextrose 0.4-1.8 g
Sodium bicarbonate 1.5-2.5 g

Calcium chloride
(as an anhydride) 0.09-0.17 g
20 MagneSium chloride or magnesium sulfate
(as an anhydride) 0.07-0.18 g
Sodium citrate
'(as an anhydride) 0.4-1.4 g.
21. The packaged ocular irrigating solution bag

25 -according to claim 20 wherein an ocular irrigating

-

(A W



75 change in the pH of the solution..

- 49- 3. The packaged ocular irrigating soluti

according to claim1 wherein anoxygen sensor is di sposed !q?uyﬁﬁgﬁg*gghBEﬁN
between the nul tipl ahi¢ SuEREat BRA and the packagi ng nheREPLA

4. The packaged ocul ution bag according to any one or—
clainms 1-3 wherein tj mnﬁm d| oxi de gas atnosphere has been
establ i shed by dispo bdn d|o de- generati ng oxygen scavenger

in the space. 5. The packa ocular irrigating solution bag
10 di t f cl at -

and/ or dext 1 oSSR i PROAThIE Y SRS he Sontent S ShpdPement A
6. Th k t f
ciaims 55 andi b con et Fhd e dra cne, 5@%&‘#@%‘%&% her

contai ns at 'Qﬁﬁi f. prﬁﬂl nesi um
i on. t ? tfh pa@age ocvﬁl gi?&l rt;| gatl %%wg'gb]ut | o%gbgg%g

accordi ng to clggn of 6 wherein the solution enclosed in conpart ment
Ais at pH 2.5-6.5. 20 8. The packaged ocular irrigating

solution bgg oxigRfELbiw to claim7 wherein the sol uti ap-@glgsed in
conpartnment Ais at pH 3.0-6.0.
Dextrose 0.7-1.65 g
Sodium bicarbonate | 1.9-2.3 g
Calcium chloride
(as an anhydride) 0.1-0.15 g
10 Magnesium chloride or magnesium sulfate
(as an anhydride) : 0.08-0.16 g
Sodium citrate
(as an anhydride) 0.1-;,1 g.
22. The packaged ocular irrigating solution bag
15 according to any one of claims'1-21 wherein the space
between the multiple compartment bag and the packaging
member has a carbon dioxide gas atmosphere having a carbon
dioxide concentration of 0.5-20 v/v$%.
| 23. The packdged ocular irrigating solution bag
20 according to claim 22 wherein the carbon dioxide
concentration is 1-15 v/v%.
24, -The packaged ocular irrigating.solution bag
according to any one of claiﬁs 2-21 wherein the
bicarbonate ion-containing solution in the pH indicating

25 device has a concentration of 0.01-2.0 w/v% and the pH

T



9. 'Thé packaged ocul ar irrigating sol ution bag according to any one of

clains 1-4 wherein an 25 oxiglutatione- and/or solid
- 50- preparation is enclosed in conpartment A . . 10. The
packaged ocul ar irrigating solution bag accofdi ng REP mtggm 9 wher ein
the solid preparation- encl osed conpartnent A fur ; at

| east one 5 species selected fromcal ciumsalts and nmagnesi um sal ts.

11. The packaged ocular irrigating solution, bag according to any one
of cl ai ns 1-4 wherei n the solution ettosed in conpartnment B further
contai ns at é one lgem sel(fcé ed from cal ciumiagn and nmagnesi um
ion and 10 ja Fkox 5 ore ected from the grpup AvRSIEH A @%ocul ar

s 9041 10,51 by N, m SRS A, YRR 0 pH1%4oanoll
wherein bhe satararhd g HAdhd? ¢ dllbaiiatipn ?’%’éﬁrﬁiﬁ% Byl ™! ™ 12
14. The packaged ocul ar 3871 gl ?ﬁc‘k‘&'g'é | BRulag irrigégﬁﬁg?%ﬁﬂu{:foﬁnﬂages

of clains 1-4 wherein the nulti npar t nent er conpri
conpart mens C abesEding to claim 24 wherein the bicarbonate ion in the

PH indicating device is sodium bicarbonate ion.
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20 sol ution containing at | east one species selected from calciumion

and magnesiumion i s encl osed. 15. The packaged ocul ar
irrigating solution bag according to claim 14 wherein the solution
encl osed in conpartment Cis at pH 3.5-5.5. 25 16. The
packaged ocul ar irrigating solution bag

-51- according to claim 15 wherein the solution enclosed in
compartnment Cis at pH 4.0-5.0. .55- 17. The packaged ocul ar
irrigating solution bag according to any one of claims 1-4 wherein the
mul tiple S cwardsent bag further conprises conpartment C wherein a
solid preparation containing at |east one species selected from

calciumsalts and magnesi ysg, éﬁﬁ%éﬁ'ébﬁ13¥(¥¥¥igati(? solution b%%é %@'é?h.ns

packaged ocul ar irrigating solution bag according to any o

5-10 and 14- 17coMisrEidls & %éé)-péﬁhéa?ﬁlé B 1 A O GBI i1 1eP R omb al e te by
m xi ng the contents of the nultiple conpartnent bag so that the

resul ting sol uindna Gk -ainseineasl ISt ic ipadkaying meh®eroWorg range per

1000 m : Oxi gl ut ati one 0-0.5 g 15
Dextrose 5 packaging the bag and in whidh 4l dkigylutatiSmei-wontiadaihgnat e
1.5-2.5 ¢ Cal ci um chl ori de

solution or solid preparation is enclosed in one
compartment and a bicarbonate ion solution is enclosed in
another compartment and the space between the bag and the

packaging member has a carbon dioxide gas atmosphere.



(as an anhydri de) . 0.09-0.17 ¢ Magnesi um
chloride or magnesiumsulfate 20 (as‘an anhydride)

0.07-0.18 ¢ 19. The packaged ocular irrigating solution bag
according to claim 18 wherein an ocular jrrigating solution is
prepared by m xing the contents of the 1/lmJItipIe conpartment bag so
that the resulting solution 25 contains the conponents in the follow ng

range per 1000 : -52- m :

xi gl ut ati one ‘ 0-0.3 g Dextrose

0.7-1.65 ¢ Sodi um bi car bonat e . 1.9-2.3 ¢ 5

Cal ci um chl ori de (as an anhydrigf)I G 0.1-0.15 ¢
Magnesi um chl ori de or nagnesi um sul fate . (&s an anhydri de)

0.08-0.16 ¢ 20. The packaged ocular irrigating solution bag
10 according to any one of clains 11-13 wherein an ocul ar irrigating
solution is prepared by m xing the contents of the multiple
conpartnment bag so that the resulting sol ution contains the conponents

within the follow ng range per 1000 mi:

= _ 0P
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15° Cxlglutatlone - 0-0.5¢g Dext r ose

0.4-1.8 g Sodlun1b|carbonate : 1.5-2.5 ¢

Cal ci um chl ori de (as an anhydri de) 0.09-0.17 ¢
20 Magnesi um chl ori de or magnesi um sul fate (as an anhydri de)

0.07-0.18 g Sodiumcitrate (as an anhydri de)

0.4-1.4 g. 21. The packaged ocular irrigating solution bag
25 according to claim20 wherein an ocul aLggrrigating _

-53- solution is prepared by m xing tﬁe contents of the mul tiple

compar tmentbago e i8f! 15NBropared’ BY mekild %he co&fé)tﬁj ¥ ) conponents

within the follow ng range pe tatlone

0-0.3 g DeiitfPfe compartment bag so that the resui%ﬁh#—
Sodi um bi car bonat e 1.9-2. C|un1c orlde
(as an anhydrigéntains the components witﬁ&ﬂ-£héffdlldﬁindwﬁﬁﬁﬁélﬂéf*”Or'de
or nagne3|un1sulfate (as an anhydri de)

0.08-0.16 g 1lo0Gomllemcitrate

5 Oxiglutatione _ 0-0.3 g
Dextrose _ 0.7-1.65 g
Sodium bicarbonate 1.9-2.3 g
\~/ Calcium chloride
(as an anhydride) 0.1-0.15 g
10 Magnesium chloride or magnesium sulfate
(as an anhydride) . l0.08-0.16 g
Sodium citrate
(as an anhydride) o 0.7-1.1 g.
22. The packaged ocular irrigating solution bag
15 according to any one of claims 1-21 wherein the space
between the multiple compartment bag and the packaging
member has a carbon dioxide gas atmosphere héving a cérbon
Kv) dioxide concentration of 0.5-20 v/v%.

23. The packaged ocular irrigating solution bag
20 according to claim 22 wherein the carbon dioxide
concentration is 1;15 v/v%. |
24. (amended) The packaged ocular irrigating
solution bag according to claim 2 wherein the bicarbonate
lon-containing solution in the pH indicating device has a

25 concentration of 0.01-2.0 w/v%'and the pH indicator is one

A



(as an anhydri de) SRR 0.7-1.1 g. 22. The
packaged ocul ar irrigating solution bag 15 according to any one of clains
1-21 wherein the space between the nultiple conpartnment bag and the
packagi ng menber has a carbon di oxi de gas at nosphere having a carbon
di oxi de concentration of 0.5-20 v/v% 23. The packaged
ocular irrigating solution bag 20 according to claim22 wherein the
carbon di oxi de concentration is 1-15_ghpv% : 24,
(amended) The packaged ocul ar irrigating sol ution bag according to
cl ai m 2 wherei HC n : i -é*gg i i i i n
i ndi cati ng devigg%gﬁggaaﬁ% E%%n%zé%?? aﬁ%n 0 . Odfzc.?%ﬁlvoo gn’d"% % p 1
indi cator i s opgrple, thymol blue and phenolphthalein and ha¥a ° Selected
fromthe group consisting of cresol red, mcresol purple, thynmol bl ue
and phenol pht hebgtentbdtien 6f 10-ZOOEgsm At i on of 10-2000 ppm
25. The packaged ocular irrigating solution bag 5 according to claim 24
wherei n the bicarbonate 25n iThd lpackagedHoculiaratirmd ga¢inge soiutddhubag
bi car bonat e i on. _

5 according to claim 24 wherein the bicarbonate ion in the

pH indicating device is sodium bicarbonate ion.
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