1 DESCRI PTI ON ASEPTI C COVBI NATI ON PREPARATI ON 5 TECHNI CAL FI ELD The
present invention relates to an aseptic conbination preparation for

medi cinal ingredients to be separately preserved in a plurality of
chanbers, and to be mxed at the tine jof use, wherein the sanme nedi cinal
ingredients are divided and 10 accommpdated in two or nore chanbers..
BACKGROUND ART I ntravenous hyperalinentati on has been applied to patients
who are inpossible or insufficient in oral/enteral nutritional 15 support.
As an infusion preparation used EESGRIRINOM sugar preparation, an am no
acid preparation, an electrolyte preparation, a mxed vitam n preparation,
a fat emulsion and the |ike are commercially available, and they are used
by appropriate mxing.in a hos |taI u on use de endi ng on the 20 patient's
condi ti ons. However, sHSER i% res in the hospital
are troubl esone, and cause a probleni of high possibility of bacteri al
pollution which is insanitary. Therefore, for exanple, an infusion

cont aj ne rality of chanbers which are divided by a partition
malIa%as&gggﬁignggggﬁﬁbed and used in hospitals. Further, sone nedicinal
I ngredi ents wh t b \ ction
cause an undes?ﬁg ﬁgg1£ﬁ§%ﬁ#§§#if%fhéég() %n XSEQ%&% ﬁ?@g%nakgbgissolved
in advan P%eﬁﬁg*attmé% ﬁflemua%ilﬁh@ 4nfg eal@iﬁé@é@be\mﬁm@m PPeserved
aci d-containing solution and a 2 §lucose-containing solution are
accommodahes pitk 41 5o dhiambers, and to be mixed at the time of use,

wherein the same medicinal ingredients are divided and

( 10 accommodated in twe or more chambers.

BACKGROUND ART
Intravenous hyperalimentation has been applied to patients
who are impossible or insufficient in oral/enteral nutritional
15 support. As an infusion preparation used thereupon, a sugar
preparation, an amino acid preparation, an electrolyte
preparation, a mixed vitamin preparation, a fat emulsion and
the like are commercially available, and they are used by
appropriate mixing in a hospital upon use, depending on the
( 20 patient’'s conditions. However, such mixing and infusion
procedures in the hospital are troublesome, and cause a problem
of high possibility of bacterial pollution which is insanitary.
Therefore, for example, an infusion container havinga plurality
of chambers which are divided by a partition wall has been
25 developed, and used in hospitals. Further, some medicinal
ingredients which are administered to a patient by intravenous
injection cause an undesirable change with the lapse of time
when mixed and dissolved in advance and thus are unstable. For

example, when an amino acid-containing solution and a



t he same chanber, a m xed solution is browned through the so-called

Mai | Il ard reaction. Wien a fat enmul sion and an electrolyte solution are
accomodat ed and preserved in the sane 5 chanber, fat conponents are
aggregated. Further, when a carbonate2 containing solution and a cal cium
salt-containing solution or a magnesi um salt-containing solution are
accommpdat ed and preserved in the same chanber, a precipitate of calcium
carbonat e or magnesi um carbonate i s produced to cause 10 an undesirabl e
change. %W%@tﬁ@h’t%&ﬂibﬁ SOHY P AT éﬂpﬁgﬂnoﬂédle@ and Pﬁ@ﬁi@mféﬁt%n

separ at eld%u‘ill n a plurality of chanbers, . m xing such ingredients i rmedl ately
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mlliliter, and Am notri pa suka Pharmaceutical Co., Ltd.) in whi ch an

am no aCI@'omdiora sggar asolmagmjame sepBt atetanfdiagcoyaudatiesh i nagef f er ent
chanbers of a plastic container having a plurality of chanbers 25 divided

by a partatccammeddted lakk preservyedinotbeysamedcitambér | nypaeipstabech are
not desirable when m xed in advance are separated and preserved in
di f f er entof haAbdnm carkera he dronaghes hyh shizhanate smratncedirodcansey

efore admnistration, and the m xture is_3
10  an undesirable change. Such problem can be solved by storing

medicinal ingredients separately in a plurality of chambers,
mixing such ingredients immediately before administration, and
administering the resulting mixture to a patient. For such
problem, there has been developed a preparation comprising a
15 plurality of chambers for accommodating and storing medicinal
ingredients which are undesirable when mixed in advance, in
different chambers. Examples of such preparation include
SUBLOOD-B (Fuso Pharmaceutical Industries, Ltd. ) inwhich sodium
bicarbonate is placed in a plastic container having a volume
(. 20 oflliter, andcalciumchloride andmagnesiumchloride areplaced
in a glass vial having a volume of 10 milliliter, and Aminotripa
{Otsuka Pharmaceutical Co., Ltd.} in which an amino acid and
a sugar solution are separated and accommodated in different
chambers of a plastic container having a plurality of chambers

25 divided by a partition wall.
Like this, previously, medicinal ingredients which are not
desirable when mixed in advance are separated and preserved in
different chambers, these medicinal ingredients are mixed

immediately before administration, and the mixture is




adm nistered to a patient. As an infusion container used in this kind of
adm nistration, for exanple, there is a container in which a plurality of
chanbers for dividing and accompdating nedicinal ingredients are formed in
a container body nmade of 5 a syntheticgresin film (for exanple, Patent
Literature 1). The aforenentioned infusion container has an advantage that
a plurality of nedicinal ingredients can be isolated and preserved, and at
the tine of use, they can be easily m xed and di ssolved under sterile

condi ti ordimiynicensad dai isopatienigh aspant ihfasidd wehltaibewevsed tihere may
cause a mstake that this communicating operation is forgotten, resulting
in only dbdsokinddb€iadministpatiem: forsexdmpliest thedetis @& panitedner\en
medi ci nal_ ingredients separated and preserved in different chanbers are
proper | y i whichaplyralidyi of shamkersfarghividing agd aggapmedatdng

pot assi um i gn concentratjon, an osnotic pressure ratio and _ others of a
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chanber of a plurality of chanbers, the mstake of forgetling comrunication
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(potassiumion of high concentration) to a patient. Wen the potassiumion
concent r ainder steritessondliyibnghbyacoatureinta tbvel tpsoudly pephaitdtiianand, in
he worst case, the patient nay be led to death by cardiac arrest. In

ddi 1fonwailen Hawevent ithegrenaycgause amistake that this communicating

operation is forgotten, resulting in only one of medicinal
ingredients is administered to a patient. When medicinal
ingredients separated and preserved in different chambers are
properly mixed, and are administered to a patient, for example,

15 a potassium ion concentration, an osmotic pressure ratio and
others of a medicinal ingredient-containing solution after
mixing are set in the range suitable for administration, but

in the case where only one of solutions is administered to a
patient by the aforementioned mistake, the life of a patient

( 20 is threatened in some cases. For example, in the case of an
infusion preparation inwhichamedicinal ingredient-containing

a potassium ion as an electrolyte at a high concentration is
accommodated in one chamber of a plurality of chambers, the
mistake of forgetting communication operation results in the

25 administration of only the medicinal ingredient (potassium ion
of high concentration) to a patient. When the potassium ion
concentration is excessively high, a patient develops
hyperkalemia and, in the worst case, the patient may be led to

death by cardiac arrest. 1In addition, when an osmotic pressure



4 ratio of a nedicinal ingredient-containing solution divided and
accommodated in one chanber of a plurality of chanbers is excessively high
or low, and if operation of chanber comrunicating, followed by m xing the
medi ci nal ingredients, 5 is forgotten, 4such m stake of adm nistration of
only the nedicinal ingredient solution to a patient causes serious
condition in patients as a result from severe vessel pain and destruction
of erythrocytes in the blood. Accordingly, an aseptic conbination

pr epar at imatidof a mefliesnalel redhmad ¢n bt @mka i mg & oduitriionad bvidddearsi

ef fects causedbynedical error on a living body has been desired in the
medi cal faetammodateht ini oseatahambier JOE AaNelmedl ty3637 0chamberssuRE OF THE
| NVENTI ON 15 An object of the present invention is to provide an aseptic
conbi nat ie¥FeFEFERET | dHLGhi OF sdiaes @ aidy e opegAtdon adf Shanbex es

adverse effects caused by nmedical error, on a living, K body. As a result of
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same tinme, the present inventors have found that the said preparation can
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devel oped preparations, sard problens being caused by forgetting to

conmuni cadentinpeombination preparation which solves the above problems

( 10 andeliminatesadverseeffectscausedbymedicalerroronaliving
body has been desired in the medical fields.

Patent Literature 1: JP-A No. 2002-136570

DISCLOSURE OF THE INVENTION
15 An object of the present invention is to provide an aseptic
combination preparation which solves the above problems and
eliminates adverse effects caused by medical error on a living

body.

As a result of intensive studies on the aforementioned
(u 20 problems, the present inventors have found that an aseptic
combination preparation characterized in that the medicinal.
ingredients are separated and preserved in a plurality of
chambers, the said aseptic combinatiocon preparation is mixed at
the time of use, and the same medicinal ingredients are divided
25 and preserved in two or more chambers has been successfully
produced. At the same time, the present inventors have found
that the said preparation can solve at once the aforementioned
problems present in the previously developed preparations, said

problems being caused by forgetting to communicating operation




5 between the chanbers. The present inventors have further nmade studies,
and conpl eted the present invention. That is, the present invention rel ates
to: (1) an aseptic conbination preparation to be mxed at the time 5 of

use, wherein the sane nedicinal ingredients are divided and accomobdated in
two or nore chanbers, (2) the aseptic Tonbination preparation according to
the above (1) , wherein a plurality of chanbers are arranged in one
container, or arranged separately in two or nore containers, 10 (3) the

asepti ¢ Gthideat the ShaRBsasl onree pedidit: LavibieozoNEve (BirtHef Hadarherein
an osnotic pressure ratio of each solution of nedicinal ingredients divided

and accomtuddiesd] iand qumpietded tloé phasbrtsinseadjioated in the range of 0.5
to 8, (4) the aseptic conbination preparation according to the above 15
(3), whefMhat dshi ddvéhpresenih| ineent iosugetates tiovi ded and accomodated in
a plurality of different chanbers, respectively, (5) the aseptic

conbi nat i{dn prepaeptiorcemkbrathgnipreprrabior tq de miKedeah the tdaee

medi cinal ingredients divided and accommodated _in a plurality_of chanbers
are a’so@fulfeal Yhereindthosanespgdicingl {pgradipnts 2eaidistdes and

preparation accordi ng to the above (1% 0 £2), wherei n potassi umion

concent r &4°G™ ag'aecﬁ S i2F ™9RGr € ?@ﬁ?-ﬁont ai ni ng sol ution divided and
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or arranged separately in two or more containers,

(‘-_ | 10 (3) the aseptic combination preparation according to the above
(1) or (2), wherein an osmotic pressure ratio of each solution
of medicinal ingredients divided and accommodated inaplurality
of chambers is adjusted in the range of 0.5 to 8.

(4) the aseptic combination preparation according to the above
15 (3), wherein a bicarbonate salt and a sugar are divided and
accommodatedinapluralityof different chambers, respectively,
(5) the aseptic combination preparation according to the above
{(3), wherein the same medicinal ingredients divided and
accommodated in a plurality of chambers are a sodium salt or/and

( 20 a sugar,

(6) the aseptic combination preparation according to the above
(1) or {2), whereinpotassiumionconcentration in eachmedicinal
ingredient-containing soelution divided and accommodated in a
plurality of chambers is adjusted to not higher than 40 mEq/L,

25 (7) the aseptic combination preparation according to the above
(6), wherein the same medicinal ingredients divided and
accommodated in a plurality of chambers are a potassium salt,
and

(8) the aseptic combination preparation according to any one



(8) the aseptic conbination preparation according to any one 6 of the above
(1) to (7), wherein the container is a plastic container in which the
partition wall of a plurality of chanbers can be communicated at the tine
of use, and thus nedicinal ingredientg can be aseptically mxed. 5 EFFECT
OF THE I NVENTION Since in the aseptic conbination preparations of the
present invention, osnotic pressure ratio and potassiumion concentration
of each nedicinal solution to be accomobdated in 1 10 a plurality of
chanber s off eeheadjaksaeal { h) ater Oper whegejinahbet bentainerndsr iaslplaEsithusi ng
henol ysis due to | ow osnotic pressure, and hyperkalem a, etc. , the present
pr epar at iaantaiqner Aniwiich fhecpartbtientwalonod a4 plhrglisayobyrhamhens error
even if the nedicinal solution in only one chanber is admnistered to a 15

patient [$pMike sgeumpnicategseR bheotime 9 wrow g Fhys pediGdnal pl ane

view of a gas perneable plastic contajner_  used in one enbodi nent of aseptic
conbi nat i 5 iR BY a??"%b"?ﬁ@p’i“@?éﬁt i nventi on. EXPLANATI ON OF
SYI\/BOSS 1 Plastic container 2 Exterior bag 3 Partition wall (comunication
part) " 25 4 Chanber A wherein nedicinal ingredients-containing solution is

preserve%F&&hzggoefﬂf Yh@E @b folgedi ci nal ingredients-containing solution is

pr eserved.
Since in the asepticcombination preparations of the present

invention, osmotic pressure ratio and potassium ion
concentration of each medicinal solution to be accommodated in
( | 10 aplurality of chambers are adjusted in a proper range, and there
is no risk of causing hemolysis due to low osmotic pressure,
and hyperkalemia, etc. , the present preparations can inhibit
adverse effects on a living body by medical error even if the
medicinal solution in only one chamber is administered to a

15 patient by mistake.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows aplane view of a gas permeable plastic container
used in one embodiment of aseptic combination preparations of
(~. 20 the present invention.
EXPLANATION OF SYMBOLS
1 Plastic container
2 Exterior bag
3 Partition wall (communication part)
25 4 Chamber A wherein medicinal ingredients-containing
solution is preserved.
5 Chamber B wherein medicinal ingredients-containing
solution is preserved.

6 Outlet of medicinal ingredients-containing solution




6 Qutlet of nedicinal ingredients-containing solution 7 to be adm nistered.
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Enbodi nents of the present
invention will be explained 5 below. An aseptic conbination preparation
according to the present invention isscharacterized in that nedicinal

I ngredients are divided and preserved in a plurality of chanbers as a
medi ci nal solution, such ingredients are m xed at the tine of use, and ( 10
t he sane nedicinal ingredients are divided and preserved in two or nore
chanber s.td vé heinpirebsetréredyent i on, "divided and preserved in a plurality
of chanbers” neans that a plurality of chanbers are arranged in one
container, and nedicinal ingredients may be divided and preserved in each
chanber of the 15 container, or a plurality of chanbers are arranged

separ at el BEST MARH ROR RARREDNG PVWEr THE aRNVENBIONnal i ngredients may be

di vided and preserved in the two or nore containers. Wien a plurality of

chanbers ar e Bmbe@disentspafaitdiey nnesent cknvertloroRidinbes exphadmed s and

forms _of such containers are not 20 particularly Iimted, but the known ones
may b8 usRRfLO¥Specifically, exanples of such containers include a glass
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di vi ded and accommpdated Iin selected two or nore contalners are m xed at

the time §fvided bndSgrefervedai®laepluibltl eyl Sf @naiRr akea it G4 ner s
are connected with a thin tube, and nedicinal ingredients divided and

accompdagerution hesuch ingredients are mixed at the time of use, and
(/ 10 the same medicinal ingredients are divided and preserved in two
or more chambers. In the present invention, “divided and
preserved in a plurality of chambers” means that a plurality

of chambers are arranged in one container, and medicinal
ingredients may be divided and preserved in each chamber of the

15 container, or a plurality of chambers are arranged separately

in two or more containers, and medicinal ingredients may be

divided and preserved in the two or more containers. When a
plurality of chambers are arranged separately in two or more
containers, materials and forms of such containers are not

(. 20 particularly limited, but the known ones may be used.
Specifically, examples of such containers incliude a glass ample,

a glass vial, a glass bottle, a plastic ample, a plastic bottle

and a plastic bag, and a combination of two or more containers
selected from these containers may be used. It is enough that

25 medicinal ingredients divided and accommodated in selected two
ormore containers aremixed at the time of theiruse. Forexample,

there is a case where the containers are connected with a thin

tube, and medicinal ingredients divided and accommodated in the

container are mixed by pressing the thin tube, etc. so as to



container are mxed by pressing the thin tube, etc. so as to 8 admnister
the nmedicinal ingredients to a patient. In addition, when a plurality of
chanbers are arranged in one container, preferable exanples include a
container in which two or nore chanbergs of the container are divided by a
partition 5 wall (conmunication part) , and one chanber of the container is
comuni cated with an adj acent other chanber by pressing the one chanber
fromoutside. Further exanples include a chanber having a structure in

whi ch a badmkabhketepathagmediednad Howyredd epriayvitdec patierqartition wall for
conparting the container into two or 10 nore chanbers. Preferable exanples
of such cont alneaddibibudewhenm gilnvaral ks off bbdmbeas sxengtranged in
JP- A- 06- 105905, JP-A- 06-286087, JP-B-07-41071, JP-A-07-155361,

JP- A- 08- 29Be&pntainey ppreferabdeoexanpiae ingdmdeca aanfiaknendngbahat i on
of the present invention 15 is characterized in_that the sane nedi ci nal
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selected froma potassiumsalt, a sodium salt and a sugar nmay be divided

and acconindatpartitibn salk fohaddmparBingdothg dokeaihes, ihbe two or
-orenenti oned adverse effect
10 more chambers. Preferable examples of such containers include
containers described, for example, in JP-A-06-105905, JP-A-
06-286087, JP-B-07-41071, JP-A-07-155361, JP-A-08-215287, and
JP-A-2002-080048.

The asepticcombinationpreparationof the present invention
15 is characterized in that the same medicinal ingredients are
divided and accommodated in two or more chambers, wherein a
medicinal solution containing medicinal ingredients are
separated and preserved in the aforementioned a plurality of
chambers which are arranged separately in two ormore containers,
(I\ 20 or a plurality of chambers arranged in one container which is
divided by a partition wall, and they are mixed at the time of
use. Further, it is characterized in that the same medicinal
ingredients divided and accommodated in two or more chambers
is a potassium salt, a sodium salt or a sugar. In this case,
25 one or more compounds selected from a potassium salt, a sodium
salt and a sugar may be divided and accommodated in the same
chamber. By doing like this, the aforementioned adverse effect

on a living body by medical mistake can be eliminated. In the

present invention, the medicinal ingredient refers to a




on a living body by nedical m stake can be elimnated. In the present

I nvention, the nedicinal ingredient refers to a 9 conposition conponent
such as infusions conventionally used, various dialysis fluids, intraocular
per fusi on/washi ng sol utions, coronary,perfusion solutions, nyocardi al
protective solutions, peritoneal |avage solutions, solutions for organ 5
preservation, etc., and in particular, electrolytes and sugars. |In the
present invention, as a sodiumsalt in a liquid preparation constituting a

nedi ci naledrpdyadi 8 conipotidttNuchoh st | iEud fish KRNV AAMUHEASy eajadde used,
and exanpl es of such conpounds include sodium chloride, sodium di hydrogen

phosphat ezartioky di 08l ysibydragadsphosiiatfocshdlt Unpattifhsdon,/ washsad um
citrate, sodiumacetate, borax and sodium|lactate. The sodiumsalt may be

i n a formautddngr abeofiary. pexfudi/ch abdntionshyyad&rdial pyrdtaiorive
trihydrate, tetrahydrate, hexahydrate, etc.). These sodiumsalts can be
usual | y didsdihogs i rpelfstoneall bavage 18olutiongecepdntionsbfem crdamui d
preparation, preferably an aqueous solution. In the present invention, as a
sugar IwhiRf#eServaleern nefc . nn e LR ay ek enelestrailyites and $UIHES sugar s

whi ch have been used conventionally in various_jnfusions. m e used. For
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knomQO disodiumhydrogen phosphate, sodiumsulfate, trisodiumcitrate,
sodium acetate, borax and sodium lactate. The sodium salt may
be in a form of a hydrate (e.g. hemihydrate, monohydrate,
dihydrate, trihydrate, tetrahydrate, hexahydrate, etc.).
These sodium salts can be usually dissolved in distilled water

15 for injection to obtain a liquid preparation, preferably an
aqueous solution.

In the present invention, as a sugar which is used in a
medicinal ingredient-containing solution, sugars which have
been used conventionally in various infusions may be used. For

20 example, it is preferred to use a reducing sugar such as glucose,
fructose and maltose. In particular, from a viewpoint of blecod
sugar management, it is preferable to use glucose. Two or more
kinds of these reducing sugars may be used by mixing them, or
a mixture obtained by adding sorbiteol, xylitol, or glycerin to

25 these reducing sugars may be used. As a solvent for the sugar,
distilled water for injection is usually used. The known
carbohydrate infusion may be used. The aforementioned sodium

salt and sugar may be divided and accommodated in two or more

same chambers of a plurality of chambers which are arranged



car bohydrate infusion may be used. The aforenentioned sodium salt and sugar
may be divided and accommbdated in two or nore sane chanbers of a plurality
of chanbers which are arranged 10 separately in two or nore containers, or
two or nore sanme chanbers of a pluraljgy of chanbers which are arranged in
one container divided by a partition wall which can conmuni cate, or the
sodium salt and sugar may be divided and accommbdated in two or nore 5
chanbers of these a plurality of chanbers separately. In the present

I nvent i ongepaerdtelypdn twgbedierd eonbadnersg or twoiodk poep 3anic cltahbebs

di vi ded and accommodated in two or nore chanbers is suitably divided so as
to be in ¢ofiea pdumgmldftyanfoshambers prlebch are atirangfedahouone. donbagner
preferably about 1 to 5, nore 10 preferably about 1 to 3. In the present

i nvent i ondidtded hwt aaniitkon waplavhichican gepapanicpsa ., cnshet sedhgna
medi ci nal i ngredi ent-containin sol ution, the known conpounds can be used,
and exanpfait And rygak Mo Beddivddediandopgsompriatesy tBetWRoPHSBPEM
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potassium salt can be usually dissolved, for exanple, in distilled water
for injecprogstveattid o hbauitdo ps enBat ppaferdblyr abeutbl tcas ,akoeaus
%?|UZth-preferably about 1 to 3.

In the present invention, as a potassium salt in a liquid
preparation constituting a medicinal ingredient-containing
solution, the known compounds can be used, and examples of such
compounds include potassium chloride, potassium acetate,

15 potassiumcitrate, potassiumdihydrogen phosphate, dipotassium
hydrogen phosphate, potassium glycerophosphate, potassium
sulfate, and potassium lactate. The potassium ion
concentration in a liquid preparation constituting a medicinal
ingredient-containing solution is usually not higher than ahbout

( 20 40 mEqg/L, preferably about 2mEq/L to 40 mEgq/L. The potassium
saltmaybeinthe formof ahydrate {e.g. hemihydrate, monohydrate,
dihydrate, trihydrate, tetrahydrate, hexahydrate etc.). The
potassium salt can be usually dissolved, for example, in
distilled water for injection to obtain a liquid preparation,

25 preferably an agqueous solution.

The asepticcombination preparationof the present invention
can contain a bicarbonate salt in a different chamber from a

chamber in which a sugar is contained. Examples of the

bicarbonate salts include sodium hydrogen carbonate. As a




The aseptic conbi nation preparation of the present invention can contain a
bi carbonate salt in a different chanber froma chanber in which a sugar is
cont ai ned. Exanples of the bicarbonate salts include sodi um hydrogen
carbonate. As a 11 solvent for the bi,carbonate salt, distilled water for
injection is usually used. The aforenentioned sane nedici nal ingredients
are divided in both chanbers of a solution containing a bicarbonate salt
and a solution containing a sugar, and the 5 solutions in the chanber are

adj ust ed sbovehe POPROBIBATBonAtEST €, HAkIte 10dREteLifNS i Hkk@Aon _
concentration. The aseptic conbi nation preparation of the present invention

may cont disusfra By Qeedci dThe af odiehietiteidneaxhsame mefdimma T hagkedientswhi ch a
sugar is contained. Exanples of the am no acids used 10 include L-1eucine,
L-i sol euaree,divided ndn béylsi whaninedrsocbford degolutibnecromegining y@ ophan,
L- met hi oni ne, L-phenyl al ani ne, L-cysteine, L-tyrosine, L-arginine,

L- hi st i dbdearboniaie salt andld reolutien icentyiytigea sugarpaendc the d, and
L-glutamc acid. It is preferable that 15 each am no acid used is a pure
crystal | SRIUAACRS dd dthe ¢hambefepEraaddustedadi the uabeve PEBOL & no

acids usually need .not to, be a free amno acid, an be used in the form
o o pnbiRseERe, tanie, aran hatAafih "ol SetieSNErARIaRy) hor i Vative. h

ami no aci d, THTTAr e kaReRRpS opindh fERY L Ao EneBr e R KR Rn Torl Ol

known am L4k nfusi : : i+ ' t
G G6hEalhlialy Al oo B kiSE f1 efe3nit chOh Gt B on diBhamber. ¢ 4

af or errentl . sfame neail C|n_na ! . ..
sol uti on 160 féRiaNSugad LtBatainddaandegamph ki 9N theNsALNbHE faS weGdla and

oth sol utions

10 include L-leucine, L-isoleucine, L-valine, L-lysine
hydrochloride, L-threonine, L~-tryptophan, L-methiconine,
L-phenylalanine, L-cysteine, L-tyrosine, L-arginine,
L-histidine, L-alanine, L-proline, L-serine, glycine,
L-aspartic acid, and L-glutamic acid. It is preferable that
15 each amino acid used is a pure crystalline amino acid as in a
general amino acid infusion. These amino acids usually need
not to be a free amino acid, and may be used in the form of a
pharmacologically acceptable salt, an ester, an N-acyl
derivative, a salt of two kinds of amino acids, or a peptide.
(~ 20 As a solvent for such amino acids, distilled water for injection
is usually used. The previously known amino acid infusion may
be used. Also in this case, the aforementioned same medicinal
ingredients are divided inboth chambers of a solution containing
anaminoacidandasolutioncontainingasugar, andbothsclutions
25 areadjusted to the aforementioned osmotic pressure ratioc or/and

petassium ion concentration.
The asepticcombinationpreparationof thepresent invention

may further contain vitamins. For example, vitamins may be

dissolved and accommodated in one or two or more chambers of



25 are adjusted to the aforenentioned osnotic pressure ratio or/and

potassi umion concentration. The aseptic conbination preparation of the
present invention may further contain vitam ns. For exanple, vitam ns nmay
be dissolved and accommodated in one @5 two or nore chanbers of 12 a
plurality of chanbers which are arranged separately in two or nore
containers, or one or two or nore chanbers of a plurality of chanbers which
are arranged in one container. Further, alternatively, a container for

vi tam n agacplubadi t9nof SchambeEgs dwhbchndry i dxwangedbyeperate dynbaatwd
therein. The container for such vitamns is preferably such that a chanber
accomodabrmepre/coatahners , cammone anliive or niore tbambazasixef a plupakstyng from
outside. As the neans, the above nmeans known in the art may be used. In
addi ti on, ofhehambes ss ahelahe dig narrangeddianoneareonia gl opriurtherdi vi ded

I n an aqueous solution of a container for vitam n accommodation, and the
sol uti onsa4Feraafivedy. taoc‘?lh’éﬂi%%‘)#érdéirﬁﬁ“?jé‘ @@‘ée@méataw&%ar@waém um
ion co centratlon A vi tanha sol ution {:ll I.l e n. the fhoremantloned cont ai ner

for vi%anfh a\ﬁ‘:Bﬁ‘l‘fﬁﬂﬁt‘F‘Bﬁ ya‘B%°'E“ﬂ‘éd§ B%tBﬁEeiEpec ¢ Pptaines fALre can
b I if wh | ubl | ut Led i
Che”at o eheE, hERERS L RS AN SR tBek hriidher d4simFant pss, ch

f | ub f
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form 20 SHﬁBsi‘aePaAénﬁﬁé s ether aBB@eatﬁééhE 1Bdwh 681 ¥he BXAMRLGSbeOf
vitamn Dinclude vitamn D1, vitamn D2, vitamn D3 (cholecalciferol) and

an activatugdaform hianeabn( hyteoupovdersatrl mesR)c1 dAM Pred@f ent & aare £
(tocopherol) include an
{ 10 appropriately divided in an aqueous solution of a container fox

vitamin accommodation, and the solutions are adjusted to the

above osmotic pressure ratio and potassium ion concentration.

A vitamin solution filled in the aforementioned container

for vitamin accommodation may be the known one. Specifically,

15 there can be exemplified the case where a fat-soluble vitamin

solution is filled in the aforementioned container for vitamin

accommodation. Examples of such fat-soluble vitamins include

vitamin A, vitamin D and vitamin E, and if desired, vitamin K

may be blended. Examples of vitamin A include an ester form

20 such as palmitic acid ester and acetic acid ester. Examples

of vitamin D include wvitamin D;, vitamin D,, wvitamin D,

(cholecalcifercol) and an activated form thereof (hydroxy

derivatives). Examples of vitamin E (tocopherol) include an

ester form such as acetic acid ester and succinic acid ester.

25 Examples of vitamin K (phytonadione) include derivatives such
as phytonadione, menatetrenone, and menadione.

The above vitamins may be contained in a medicinal

ingredient-containing solution accommodated in chamber A

(numeral 4 in Fig. 1) or in a medicinal ingredient-containing



ester formsuch as acetic acid ester and succinic acid ester. 25 Exanpl es of
vitam n K (phytonadi one) include derivatives such as phytonadi one,
nmenat et renone, and nenadi one. The above vitanmi ns may be contained in a
medi ci nal ingredient-containing soluti,on accomobdated in chanber A

(nuneral 4 in Fig. 1) or in a nedicinal ingredient-containing 13 solution
accommodated in chanber B (nuneral 5 in Fig. 1) wherein a nedicina

i ngredient constituting a solution containing said medicinal ingredients to

be adm Nigy1@aén cbiind@dtrafdin aRaABERMY Atme!3AUgN 1 PEEE 1 5 wherRam! i cul ar
limtation on the 5 accommopdati on container for vitamns. It goes w thout

sayi ng t he8iabhal Zgigradi girt AnsHiitiut imPandSlutloR A NNin@iselid used in
the production of a nedicinal ingredient-containing solution. Exanples of

t he st abirederimnali nthgdeddeditem tiydibegeadmihfistexredodi smdindide@dn and
pyrosulfite, 10 sodiumthiosulf ate, sodium edetate and ethyl enedi am ne. As
the pH atjogswmiodqtegonthosagbatbere is neipArcbEaL il tBiaheh e tdie t he
bases_i ncl ude inorganic bases such as sodi um hydroxi de, and potassium

hydr oXi d@ccpormadadd o qantainer fok| Gieamingr gani ¢ aci ds such as

hydrochl ori c acid, and Qrganic acids 15 such as, succinic acid, acetic acid,
and citric adid,J9%H ij‘ﬁ?‘%f%lﬁ%?’r% B@%ﬁn?Eaﬁg}ageﬁﬁeoﬁr PHeASFUS LIRS h

For " examPeEnER TR Rs RRE SRt URHBORHRGT B Cherr drye ban s Mladdleall ' o

i di ent.-cont:ajni utdon d h f is b

Ip2?1[ grlrrgg'tnzg%%or&rl |nnryg_%g)o t l:aﬁilz vde({]h’ttlﬁ:o%a ) a%&’ ,eszza(r%ézt g%&%?%‘?lo r"zseuc rrgt hod
i ncl ude g JEathedsehibin! hy8fogan e £ el dduihadinglrddi alyogigaled,ion into

ach chamber

10 sodiumthiosulfate, sodiumedetate and ethylenediamine. As the
pPH adjusting agent, a base or an acid c¢an be used. Examples
of the bases include inorganic bases such as sodium hydroxide,
and potassium hydroxide. Examples of the acids include
inorganic acids such as hydrochloric acid, and organic acids

15 such as succinic acid, acetic acid, and citric acid, and
particularly, organic acids are preferable.

With respect to the aseptic combination preparation of the
present invention, for example, filling and accommodation of
the medicinal ingredient-containing solution into a chamber of

20 the container can be performed according to the conventional
method, and examples of such method include a method of £illing
a medicinal ingredient-containing solution into each chamber
under the inert gas atmosphere, closing the chamber with astopper,
and performing heat sterilization. Herein, for heat-

25 sterilization, the known method such as high pressure steam
sterilization and hot water shower sterilization can be adopted.
If necessary, sterilization can be performed in an inert gas

atmosphere such as carbon dioxide, nitrogen, and helium gases.

In the aseptic combination preparation of the present



under the inert gas atnosphere, closing the chanber with a stopper, and
perform ng heat sterilization. Herein, for heat 25 sterilization, the known
met hod such as high pressure steam sterilization and hot water shower
sterilization can be adopted. |If neceggsary, sterilization can be perforned
in an inert gas atnosphere such as carbon di oxi de, nitrogen, and helium
gases. In the aseptic conbination preparation of the present 14 invention,
when a plurality of chanbers are arranged separately in two or nore

cont ai ner ppvér t16a$ whdfifa GRAAH Ty sféltanb et /ladlel A¥raffeaYEPAEESLY
accomodati ng nedicinal ingredients may be a glass container. 5 1In

addi ti on, in Bwbha meeptbatatnbireatdtohe f €paeaiomyniniert &ongagantal yent i on,
when a plurality of chanbers are arranged in one container, for exanple, a
pl asti ¢ coficentednersweatmeodating ee dicdaaivtiagredientrediay bala ghasedi ent s
Is preferably permtted to communicate with each other, the partition walls
10 of a ptembdimgref chanbers in the container can be conmunicated at the
time of use, and nedicinal i ngredi ents can be aseptically mixed. Materials

for formng ehRAdkEARR . iR Ehp 2sertic sombiinatigmpregarafignapfiihef
O B ot Dok 5 e B e AR hcl ShE by o
D, charbey ol K Andif] i Bk g BBt e EoR AR B Tl 10002,
et 1 PEeL aleanfOIBLITE ol RERTELosto MR B0 A ptbBRUbP |
or pol ybub&Rri t P&&ftd onffilicat vith each other, the partition walls
(; 10 of a plurality of chambers in the container can be communicated
at the time of use, and medicinal ingredients can be aseptically
mixed.
Materials for forming each chamber in a plastic container
having a plurality of communicable chambers may be resins having
15 noproblemof stabilityofmedicinal ingredients tobe preserved.
With regard to the part which forms the chambers having a
relatively largevolume, therecanbeusedflexible thermoplastic
resins such as flexible polypropylene or a copolymer thereof;
polyethylene or/and a copolymer thereof; polyvinyl acetate;
20 partially saponified polyvinyl alcohol; a mixture of
polypropylene andpolyethylene orpolybutene; olefinresins such
as ethylene-propylene copolymer; partially crosslinked
polyolefin; stylene-based elastomers; polyesters such as
polyethylene terephthalate; flexible vinyl chloride resins;
25 appropriately mixed materials therewith; and sheets formed in
multilayer with the above materials including other materials
such as nylon.,
Further, in any aseptic combination preparation of the case

where a plurality of chambers are arranged in one container,



as et hyl ene-propyl ene copol yner; partially crosslinked polyolefin,;

styl ene-based el astoners; polyesters such as polyethyl ene terephthal ate;
flexible vinyl chloride resins; 25 appropriately m xed materials therewth;
and sheets formed in nultilayer with e above material s including other
materials such as nylon. Further, in @ny aseptic conbination preparation of
the case where a plurality of chanbers are arranged in one container, 15

or the case where a plurality of chanbers are arranged separately in two or

mor e contgd REkase WRELEIABLULATE Y HEhhfibdirki £18dar 2B gRACUPRERE £y N
chanbers of the container. For exanple, in order to surely prevent

denat ur ati®ntwy cXinthbdld @orfaindrdp i Gddlcingl eth@rédLont aidi dDvsakation, a
contai ner can be packaged with a gas barrier outer bag together with a
deoxi di zeand dcrtamumadatediintdizanbses Wwertha gontainéy. of Fahaeskamslal e
arranged in one container and, for exanple, the partition walls of a

pl uralityinfordaenbdos durelyopravent deaatomaddon toreaxildptionparf adl e
seal, this container is preferably enclosed in a gas barrier outer

packagdi ngredicinal nngx %B%e%néﬁlgagsl gobuéiaplea gentapRer £3nfbeded

o ot S B e T P BB kel e
of o ot SUEH GARET 0 A Merd APFKATLED (M BEL LOETR oSl
et oA\ AR, sl phe e Wy st e 0 U hoeo
pol yvi nylj teres 26y chf och8fbel8! YACRY koRithlined 2@ Yedrhda abLohobaspelyam de,
(I 10 peelable seal, this container is preferably enclosed in a gas
barrier outer packagingbaginthe state where aneasily-peelable
seal part is folded into two parts (folded state), so that the
partition wall is not communicated by an external pressure. In
addition, if necessary, the aforementioned inert gas filling

15 packaging may be performed.

As a material for the outer packaging bag with gas barrier
property, films and sheets of various materials which are
generally used widely can be used. Examples of such materials
include an ethylene/vinyl alcohol copolymer, polyvinylidene

( 20 chloride, polyacrylonitrile, polyvinyl alcohol, polyamide,
polyester, and £ilms and sheets composed of amaterial containing
at least one kind of them,

A deoxidizer which is enclosed in a space part between the
outer bag and the container may be used, and there can be used,

25 as the deoxidizer, (1) a material wherein iron carbide, iron
carbonyl compound, iron oxide, iron powder, iron hydroxide or
silicon iron, is coated with a metal halide, (2) a mixture of
a dithionite; and (a) an alkaline earth metal hydroxide or an

alkaline earth metal carbonate, (b) active carbon and water,



pol yester, and filns and sheets conposed of a material containing at |east
one kind of them A deoxidizer which is enclosed in a space part between the
outer bag and the contai ner may be used, and there can be used, 25 as the
deoxi di zer, (1) a material wherein irqg carbide, iron carbonyl conpound,

i ron oxide, iron powder, iron hydroxide or silicon iron, is coated with a
nmetal halide, (2) a mxture of a dithionite; and (a) an alkaline earth

nmet al hydroxide or an alkaline earth netal carbonate, (b) active carbon and
wat er, 16 c) a)cenpoumpd ac ity wagewai crystadydtzatiient ( d), ar é)lleal iadekal | ne
substance or (d) an al cohol conpound, (3) am xture of an alkaline earth

met al sulsuhsilamﬁjo-'(:d)i Jaan plephbl)campqunhd ( 3( @ méxturans an elkedilgle sal t,
(c) an alum numsalt, (d) an alkali 5 conpound containing an_al kali netal or
an al kal 9RCidnrnetadt sulfite: andl kadi aonpBAREIEdnCAMRING t £Bderd or (f)
an amonium salt and, (4) a mxture of (a) .iron or_zi nzwand sQdium sul fate

nonohydr &P SHtian '&eﬁﬁ%tﬁ?étof (Pr)oﬁnoralﬂnﬁd’u“éo‘iﬁ-h aPB ar]"é‘rf’o‘ﬁ'ydrate

Sou 3%@&%@4@593&9&&@ 3 iy B SR o AR kadthe Yer HoEtal o
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halide, and 1 a mxture of an a metal sulfite, amoniumsulfite,

an al kalxﬁoﬂmy_airatwkrQﬁer(pS)Uhfmlﬁtuam@ﬂlmmw QAT ;S Wolditun sulfalkal i
nmetal pyrosulfite or amonium pyrosulfite; a transition netal salt or an

al um nummeaidhydrateyahad, aaetdlhhallide., (5) d héxpoescof imventdoppers,
?eoxi g Zetrincaznir?go?:prt:ii.gkng]l.l-);o?iﬁ.luﬁlcsfueffate heptahydrate or decahydrate;
. ; ptahydrate o cahydrate;

and a metal halide, (6) a mixture of a transition metal of the

fourth period in the periodic table; tin or antimony; and water,

or a mixture of a transition metal of the fourth period in the
periodic table; tin or antimony: water; and a metal halide, and

15 (7) a mixture of an alkali metal sulfite, ammonium sulfite, an
alkali metal hydrogen sulfite, ammonium hydrogen sulfite, an

alkali metal pyrosulfite or ammonium pyrosulfite; a transition

metal salt or an aluminum salt; and water, and the like. 1In

the present invention, a deoxidizer can be optionally selected

( 20 appropriately from these known substances. Alternatively, as
a deoxidizer, a commercially available deoxidizer can be used.
Examples of such commercially available deoxidizers include
"AGELESS"” (manufactured by Mitsubishi Gas Chemical Company,

Inc.), "MODURAN" {(manufactured by Nippon Kayaku Co., Ltd.),

25 T"SEQUL" (manufactured by Nippon Soda Co., Ltd.), and "TAMOTSU"
(manufactured by Oji Kako Co., Ltd.). The deoxidizer, when it

is powdery, is preferably used by placing into an appropriate

breathable small bag. It is preferable to use the deoxidizer

which is put into a small pouch having a proper gas permeability,




20 appropriately fromthese known substances. Alternatively, as a
deoxi di zer, a commercially avail abl e deoxi di zer can be used. Exanples of
such commercial ly avail abl e deoxi di zers include "AGELESS" (nanufactured by
M t subi shi Gas Chem cal Conpany, Inc.%7 "MODURAN" (manufactured by N ppon
Kayaku Co., Ltd.), 25 "SEQUL" (manufactured by N ppon Soda Co., Ltd.), and
"TAMOTSU' (manufactured by Qi Kako Co., Ltd.). The deoxidizer, when it 1is
powdery, is preferably used by placing into an appropriate breathable small

bag. It isfRHef 868R181E8rUSE ilneheeridmliozes poWi&rR. | fiHuH thBlxfasp@E! pouch
having a proper gas perneability, | 17 if the deoxi di zer is in the form of

a powder . iyV@ntahbedXi itzmay be askdbhet it isey tidutsqshdicagings wit hout
packagi ng. The aseptic conbination preparation of the present invention is
useful, for eXbepbeptis comizainatbomprepazatibnofthépihesentSinvenyses 1 ui d
a peritoneal dialysis solution, an infusion, a root canal -enl argi ng agent
(dental), iam%@ﬁulj cier example osp$ mn a@ntidpten amtambifictapdridmevg

sol ution, coronary perfusion solution, a myocardial protective solution,

a perix on@hqllY%%lg%l‘é ut"llcﬂprb\?o%e%bl@@ibifﬁ#%rs‘&'gﬁ%mle P chrfyStoBns. In
o o S bk Bl aondt TLeBReRD) 20| g ot
BOE e e SR SO E RS RCT R s e
Exanpl es. c%ﬁ%ex@@%r@ s%lution, a myocardial protective solution,

a peritoneal lavage solution, or a solution for organ
(i 10 preservations. In addition, the process of the present

invention can be utilized in a process for preparing the

aforementioned various medicinal solutions.

The present invention will be explained in more detail below
by way of Examples, but it should be understood that the present

15 4invention is not limited to these Examples.

EXAMPLES
Example 1
0.09 g of calcium chloride, 0.11 g of magnesium chloride,
20 1.20 g of sodium chloride and 0.31 g of glucose were dissolved
in distilled water for injection to a total volume of 150 mL,
thereby to obtain a glucose solution (referred to as solution
X). Then, 0.97 g of sodium bicarbonate, 0.08 g of potassium
dihydrogen phosphate, 2.38 g of sodium chloride and 0.07 g of
25 potassium chloride were dissolved in distilled water for
injectiontoateotal volume of 350mL, thereby toobtainasolution
{(referred to as solution Y}._ After the scolution X and the
solutionYwererespectivelyfiltratedbytheconventionalmethod,

150 mL of solution X and 350 mL of solution ¥ were filled



0.09 g of calciumchloride, 0.11 g of magnesiumchloride, 20 1.20 g of
sodiumchloride and 0.31 g of glucose were dissolved in distilled water for
injection to a total volume of 150 nL, thereby to obtain a glucose solution
(referred to as solution X). Then, O. g of sodi um bi carbonate, 0.08 g of
pot assi um di hydrogen phosphate, 2.38 g of sodiumchloride and 0.07 g of 25
potassi um chl oride were dissolved in distilled water for injection to a
total volune of 350 nlL, thereby to obtain a solution (referred to as

sol ution Mpspéétevelirein athdmier A Jitbndial Aokt FOg.Y)Weoe sespagei el y
filtrated by the conventional method, 150 nL of solution X and 350 nL of
sol uti on edikecknal |limyredi enespoot taihing socdheniver aAd(chaebet Bl (15 Fng. 1)

for storage of nmedicinal ingredients-containing solution and chanber B (5
in Fig. Bigfb) formtapragd ofivdiddiciaal ingxedibents- cootadningsebationn in a
gas-perneabl e plastic container (Fig.1l), wherein the 5 partition wall of the
chanbers é&nabegaﬁp@ﬁ!a“%ﬂﬁ uPééStﬁﬁe copdlagneghs{Fhgchdnb@hexedm thanber B
can be m xed asegtlcal , . and then_the contai ner was, cl osed. The contai ner

filled wiPACtiREORoVaL oREXERRI ChAEDEES, Cogh be \RRenschwh %‘t é+~°f¢¢zeah%y t he
convention t hod | | qwed b con packagi n 21in
Fig.1) wi f‘?\i‘é 3RS in rq%ggnq:rq X’E’h e’é ?’Bqﬁﬁ%&ﬁ :E?‘%fg étié%ﬂ{)ﬁﬁat i on
preparati of I r

magnesi umgc%l or1 dgﬁf%grﬁ%{% et glggu%dseﬁvi\gréb %gg{age%glf]r'leg %t\ql
vater forgnd ni@aitoon 10 dhd ARl s\sqhht%nofz “80Q AbatlNErePy1iseabbyl fnd
glucose solution (referred to as solution X). Then, 0.97 g of sodium

bi car bonagénvén O808adf mIRs®) UFodilbwdaoged &iwpbabendar§8 packaging

(_, 10 (numeral 2 in Fig.l) with a gas barrier f£film, thereby to obtain

an aseptic combination preparation.

Comparative Example 1
0.09 g of calcium chloride, 0.11 g of magnesium chleoride
15 and 0.31 g of glucose were dissolved in distilled water for
injection toa total volume of 150 mL, thereby to obtain a glucose
solution (referred to as solution X}. Then, 0.97 g of sodium
bicarbonate, 0.08 g of potassium dihydrogen phosphate, 3.58 g
of sodiumchloride and 0.07 gof potassiumchloridewere dissolved
(- 20 in distilled water for injection to a total volume of 350 mL,
thereby to obtain a solution (referred to as solution¥). After
these solutions X and Y were filtered respectively by the
conventional method, 150 mL of solution X and 350 mL of solution
Ywerefilledrespectively into chamber A for storage of medicinal
25 ingredients-containingsoclution (numeral4inFig. 1) andchamber
B for storage of medicinal ingredients-containing solution
(numeral 5inFig. 1) inagas-permeable plasticcontainer (Fig.1l),
wherein the partition wall of the chambers can be opened when

used and the solutions in chamber A and chamber B can be mixed




of sodiumchloride and 0.07 g of potassiumchloride were dissolved 20 in
distilled water for injection to a total volunme of 350 nL, thereby to
obtain a solution (referred to as solution Y) . After these solutions X and
Y were filtered respectively by the ﬁpventional met hod, 150 nL of sol ution
X and 350 nL of solution Y were filled respectively into chanber A for
storage of nedicinal 25 ingredients-containing solution (nuneral 4 in Fig.

1) and chanmber B for storage of nedicinal ingredients-containing solution

(nuneral saddptichiiy, Iana Q3fer PERSERBLE RUBHEEr £ OREALNR1JEE: The
wherein the ‘partition wall of the chanbers can be opened when wused and the

sol uti onscomt £vePeri AleAdweBANeAE Bolamiba X wed the asapidical |ly.waed then
the both chanbers were closed. The <container filled with the solution X and

t he sol utheat Ystesilbzad-byethei zedvey titbaadomethiodynao Iteiwesdl, by othewed by
the secondary packaging with a gas barrier film thereby to obtain 5 an
aseptic ceedomdarypawkaging with Wyas egarien ditlme dhepeby tondbhiain on
preparatl ons prepared in Exanple 1 and Conparative Exanple 1, in one week
after 5 praipa2apoic eombinatipanpxeradatiensol ution Y in chanber A for

storage of nedici nal pg;edl ents-contai ning solution (nunmeral 10 4 in Fig.
1) and chanbeVi'BhF&g %EBGG‘F%CC‘F?{%‘PWW@#%PEHP§ra$&HP§|Rﬁ?@a%%@ut| on

§Rz”géﬁ'ﬁt+%n snilie; e Byl LEPUREESELTSLERRIPAS] Trot B cORPxMASR LSRR ut | on
X
so?lrjlti E)ne%]'fs@é#%ﬁfo%blﬁ{l on E'i-} #he%% ?8%u$§ ?'rgx ?1'219\'?, dfa m xed

sol ution of o tdge ¥ Hﬁhgﬁlﬁa@;@nébédieh%LBBn%’aQBJ.ﬁ@”E@i@{:iMﬁ (rﬁi‘xﬁé‘P&f 1 was

neasured for an osnotic pressure ratio, and
( 10 4 in Fig. 1) and chamber B for storage of medlclnal ingredients-

containing solution (numeral 5 in Fig. 1) in each container were
mixed respectively. Each of the solution X and the solution
Y of Example 1 before mixing, the solution X and the solution
Y of Comparative Example 1 before mixing, a mixed solution of
15 the solution X and the solution ¥ of Example 1, and a mixed
solution of the solution X and the solution Y of Comparative
Example 1 was measured for an osmotic pressure ratio, and the
results are shown in Table 1. The osmotic pressure ratio was
measured based on the Japanese Pharmacopoeia, the fourteenth

20 edition, general tests: measurement of osmotic pressure.



results are shown in Table 1. The osnotic pressure ratio was neasured based
on the Japanese Pharnmacopoeia, the fourteenth 20 edition, general tests:
measur enent of osnotic pressure. 20 Table 1 Exanple 1 Conparative Exanple 1
Sol ution Fornulation Calcium0.09 g Cajcium 0.09g X (150 ml) chloride
chloride Magnesium 0.11 g Magnesium 0.1l g chloride chloride @ ucose 0.31g
G ucose 0.31 g Sodiumchloride 1.20 g Gsnotic 1.0 0.1 pressure ratio *

Sol ution Formul ati on Sodi um hydrogen 0.97 g Sodi um hydrogen 0.97 g Y (350
m) carbomgixe car bonate Potassium 0.08 g Potassium 0.08 g dihydrogen

di hvdr =phat e—phospbhate Sodivm-chloride 238 ¢ Qnrh um-chlorid 3.58
g Pgta sium Q.0 g Pot ;Q.QI:UI Weg chloride chl f’a l !
pr essur EO1REIPD | FORMUERA oy ntRXR4Wh Cal ci ur? P09y CeAFMim 0. 09 g Os¥? dtji on
(500 mi{¥ chlori gélehi®kl de pFhderide Magnesi um 0. thQONH@%eS|un1O.11 g
Magnesium 0.11 g | Magnesium 0.11 g
chloride chloride
Glucose 0.31 g | Glucose 0.31g¢g
Sodiumchloride 1.20g
Osmotic 1.0 0.1
pressure
ratio *
Solution | Formulation | Sodiumhydrogen 0.97 g | Sodium hydrogen (.97 g
Y (350 ml) carbonate carbonate
Potassium 0.08 g | Potassium 0.08¢g
dihydrogen dihydrogen
(' phosphate phosphate
s Sodium chloride 2.38 g | Sodium chloride 3.58¢g
Potassium 0.07 g | Potassium 0.07g
chloride chloride
Osmotic 1.0 1.4
pressure
ratio *
Mixed Formulation | Calcium 0.09g| Calcium 0.09¢g
solution | (500 ml) chloride chloride
of XandY Magnesium 0.11 g | Magnesium 0.11 g
chloride chloride
Glucose 0.31 g | Glucose 0.31g
Sodium hydrogen 0.97 g | Sodium hydrogen 0.97 g
carbonate carbonate
Potassium 0.08 g | Potassium 0.08g
dihydrogen dihydrogen
phosphate phosphate
Sodium chloride 3.58 g | Sodium chloride 3.58¢g
(' Potassium 0.07g | Potagssium 0.07¢g
chloride chloride
Osmotic 1.0 1.0
pressure
ratio *

(Note) *: osmoticpressureratiorelative tophysiological saline

Example 2
5 2.10gofL-leucine, 1.20gofL-isoleucine, 1.20gof L-valine,
1.97 g of L-1lysine hydrochloride, 0.86 g of L-threonine, 0.30
g of L-tryptophan, 0.59 g of L-methionine, 1.05 g of

L-phenylalanine, 0.15 g of L-cysteine, 0.08 g ¢f L-tyrosine,



chloride chloride Qucose 0.31 g Qucose 0.31 g Sodium hydrogen 0.97¢g
Sodi um hydrogen 0.97 g carbonate carbonate Potassium 0.08 g Potassium 0. 08
g di hydrogen di hydrogen phosphate phosphate Sodium chloride 3.58 g Sodi um
chloride 3.58 g Potassium0.07 ¢ Pot%ésiun10.07 g chloride chloride

e

OCsnmotic 1.0 1.0 pressure ratio (Not

*. osnotic pressure ratio relative

to physiological saline Exanple 2 5 2.10gofL-Ieucine, 1.20gofL-isol eucine,
1. 20gofL-valine, 1.97 g of L-lysine hydrochloride, 0.86 g of L-threonine,
0.30 g af,slg § Pt 0RP8IniRedD I PG de frehhkenniae, i 0o ¢ &F L.-1RMAME al ani ne,
0.15 g of L-cysteine, 0.08 g of L-tyrosine, I 21 1.58 g of L-arginine, 0.75
g of L-hitisdgrnes Lipz@ld.nef, 0 abaniofel.-s@riheg ®f8%goodlghecinke 49 .0 5o0f
L-serine, 0.89 g of glycine, 0.15 g of L-aspartic acid, 0.15 g of

L- gl ut ama cefcileh agpabdt e ohcidi pot dSsigunfhiiosphatanimda®iql3 §.46 godifum
hydrogen sulfite were 5 dissolved in distilled water for injection to a

t ot al
to as_solution P) Then, 37.50 g of glucose, 0.40 of sodium chloride,

§ ofdizsmlysd dm Idatdided V!?GZQ}‘ T dndefhigudsha gotal volume

1.15

10

15

20

25

voldipe tassirgophbsphasedand 0o 03 afrsediumhydragea swlfitewveneef erred

of 150 mL, thereby to obtain an amino acid solution (referred
to as solution P). Then, 37.50 g of glucose, 0.40 g of sodium
chloride, 1.15g0f 70% sodiumlactate, 0.56 gof calciumgluconate,
0.31 g of magnesium sulfate, 0.0007 g of zinc sulfate, 0.015
g of sodiumhydrogen sulfite, and 0.41 g of dipotassiumphosphate
were dissolved in distilled water for injection to a total volume
of 350 mL, thereby to obtain a glucose solution (referred to
as solution Q). Acetic acid was added to the resulting solution
P and solution Q to adjust the pH to 6.9 and 5.0, respectively.
After the solutionP and the solutionQwere filtered respectively
by the conventional method, 150 mL of solution P and 350 mL of
solution Q were £illed respectively into chamber A for storage
of medicinal ingredients-containing solution (numeral 4 in Fig.
1) and chamber B for storage of medicinal ingredients-containing
solution (numeral 5 in Fig. 1) in a gas-permeable plastic
container (Fig.l), wherein the partition wall of the chambers
can be opened when used and the solutions in chamber A and chamber
Bcanbemixedaseptically, and then the both chamberswere closed.
The container filled with the solution P and the solution Q was
heat-sterilized by the conventional method, followed by the
secondary packaging with a gas barrier £ilm, thereby to obtain

an aseptic combination preparation.

Comparative Example 2



0.31 g of magnesium sul fate, 0.0007 g of zinc sulfate, 0.015 10 g of sodium
hydrogen sulfite, and 0.41 g of di potassi um phosphate were dissolved in
distilled water for injection to a total volune of 350 nL, thereby to
obtain a glucose solution (referred tgz as solution Q . Acetic acid was
added to the resulting solution P and solution Qto adjust the pHto 6.9
and 5.0, respectively. 15 After the solution P and the solution Quere
filtered respectively by the conventional nethod, 150 nmi of solution P and

350 nL of saol o gwfQ viedeciné ]| €d20edELL i ¥6lgutnhe, chathpof A el sieo) age

of medicinal ingredients-containing solution (nuneral 4 in Fig. 1) and
chanber R for gstdir hgdysineenydroahlongdedi @n8s-g @f di-thrgpciisn) W13
(nuneral 5 in Fig. 1) in a gas-perneable plastic container (Fig.1l), wherein
the partigi off waltryptophazhanBebd ganobe lopreichiiomime used. @nd 9 heof
solutions in chanber A and chanber B can be m xed aseptically, and then the
bot h chafpb@henjkalanired. 0. Thg (RﬁntImQY@rthmel-e(P W& 19 ofe Ledyidsgne and t he
solution Q was 25 heat-sterilijzed t he conventional net hod foI 1 owed by

the Secdnd®§ 9fabrageiginer kPa75g§s°%&rFiiéFifiFLPﬁ) 1 19 @Rt Lo ademing - an
t ti 2.2 10 f ,
L 0g0r L oh Bt A BH Dir 2039 AF L1285 Geor0 189 PR TSH RN bri e, 0. 86
f L-t L- t th 05 f
. phenyl 4 SF e asparlicoadias 4B B4 g %ﬁ?ﬁéﬂnf%y%%%&heb"? L EPE o
L-argi ni Rpdta 7&5:9.1:9E>hbsgh§tt'edéﬂ?0 3)32903 ﬁdiu:ﬁ‘h@ﬁh:@?en Qufﬁlge%ere

L- prollne 0 45 rine . gl yci ne, L-aspartic
acid, 0. J@.s&dm‘véd gtrut@iraﬁlmdi,w&e&? ﬂszflndeiﬁIcﬁﬁ&JdJ@ rtfutsaahaicmﬁw 0.03 g

?f SOdI um hydrogen sulfite were _ .

: of 150 mL, thereby to obtain an amino acid solution (referred
to as solution P). Then, 37.50 g of glucose, 0.40 g of sodium
chloride, 1.15g0f 70% sodiumlactate, 0.56 gof calciumgluconate,
0.31 g of magnesium sulfate, 0.0007 g of zinc sulfate, and 0.015
g of sodium hydrogen sulfite were dissolved in distilled water

15 for injection to a total volume of 350 mL, thereby to obtain
a glucose solution (referred to as solution Q). Acetic acid was
added to the resulting solution P and solution Q to adjust the
PH to 6.9 and 5.0, respectively. After the solution P and the
solutionQwerefilteredrespectivelybytheconventionalmethod,

( 20 150 mL of solution P and 350 mL of solution Q were filled
respectively into chamber A for storage of medicinal
ingredients-containingsclution (numeral4inFig. 1) and chamber
B for storage of medicinal ingredients-containing solution
(numeral5 inFig. 1) inagas-permeable plasticcontainer (Fig.1),

25 wherein the partition wall of the chambers can be opened when
used and the solutions in chamber A and chamber B can be mixed
aseptically, and then the both chambers were closed. The

container filled with the solution P and the solution Q was

heat-sterilized by the conventional method, followed by the



dissolved in distilled water for injection to a total volune 10 of 150 nmi,
thereby to obtain an amno acid solution (referred to as solution P). Then,
37.50 g of glucose, 0.40 g of sodium chloride, 1.15 g of 70% sodi um

| actate, 0.56 g of cal ciumgluconate, ,0.31 g of magnesium sul fate, 0.0007 g
of zinc sulfate, and 0.015 g of sodi U hydrogen sulfite were dissolved in
distilled water 15 for injection to a total volunme of 350 nL, thereby to
obtain a glucose solution (referred to as solution QQ . Acetic acid was

added to {eohesty gar&a:gjitzgﬁr kARnPa %%&f&tl&nfgﬁp @ﬂék‘ébyt Pg othi® 6.9

and 5.0, respectiVv the so ion P and the solutionQ

wer efi | tq&d&@@lpgféla@humgﬁggﬁn?ggbhgagh_oﬁet hod, 20 150 niL of solution P
and 350 nL of solution Qwere filled respectlvely into chanber A for

storage of nedithrelgardiy théaseptdedcmbingt ton preparanionsypreparedi 9. 1)
and chanber B for storage of nedicinal ingredients-containing solution
(nuneral HniExamplelR iand Casparatiwel Expmpdel @ ,coin aoner weleky.afijfer 25
wherein the partition wall of the chambers can be opened when used and the
sol ut PonsPreparabben . Akt ¢ sy PRardrthe suluddomepni eachchambex hen t he
bot h chanbers were closed. The container filled with the solution P and the

sol uti on WeERmBixedyt - Epehiof £bg IR Hor FRRdthensplvbinB P of Fxymete by t he

asepti o CORBEREE b paria FORIETPER B éﬁhié'f%lyﬁﬂ iiéff A S on k
Biter & '*9%;)@1[%{’%%%?&2“5%?% o s, SBTRR LB ¥F OBl ch%?%ewee

after 5 prepar P each r were

m X.ed- Etaﬁﬂb %folh*%‘io%og gﬁaﬁgiso tQﬁdSé)HiEéeﬁns&\thﬁ%ﬁ)’tﬁe So P&t P68

m Xxi ng, e solution ‘ution Q of Conparative
( 10 P and the solution Q of Comparative Example 2 was measured for

potassium concentration, and each formulation and the results
of potassium concentration are shown in Tables 2 to 4. The
potassium concentration was measured based on the Japanese
Pharmacopoeia, the fourteenth edition, general tests: liquid

15 chromatography.



Exanpl e 2 before m xing,
solution Q of Exanple 2,

gener al

tests:

a m xed solution of the solution P and
and a m xed solution of the solution 10 P and the
solution Q of Conparative Exanple 2 was nmeasured for
concentration, and each fornul ation aqﬂ the results
concentration are shown in Tables 2 to 4. The
nmeasur ed based on the Japanese

Phar macopoei a,

t he

pot assi um
of potassium

Exanpl e Zrdpamar ative Exanple 2  Solution Conposition L-leucine 2.10 g

L-1 euci

ne 2 10 aq P_comonent

L-isoleucine 1.20_q

pot assi um concentrati on was
the fourteenth edition,
liquid 15 chromat ography. 24 Table 2 Fornulation (150 m)

L-val i

Formpbation \(A50,E1) oQ

Bxample, @ ne 1 07 0 |

L-isoleucine 1 20 g
CppppRat ive) Exgmple 2

hydr och
L-trypt
0.59 ¢
L-cyst g
L-argin
L- al ani
L-seri

ISedugaony fompREatien | Ltlpuginene 0. %619 9 Lnlevaine 0. 862¢l0 ¢
@han 0. 3Gomppoentypt ophlanisnldmacinel - fe2Ri BHlndsolegcine - ndt A9 ¢h| ne
L- phenyllal ani 1.05 g |kpehideal ani 1..29 g | Lawahdnel - cyst 8. Re 9| 15 ¢
ine 0.15(g L-tyrosinel D-D8sinel-tyrosi.ng §|03lgsiheargi ni he91.HB ¢
ine 1.58|g L-histidinghgdadchjorildiest i di ne |yaSoghlérideani ne 1. 20 ¢
ne 1.20 ¢ L-proline O] Zstlgrdoninel i n& 867§ | d.-threenime 0. 8586 g
e 0.45 g| A ycine 0.89] g-fyitiophad. 8D.30 g | L-tryptophan 0.30 g
L-methionine 0.59 gjL-methionine 0.59 g
L-phenylalani 1.05 g|L-phenylalani 1.05 g
ne ne
L-cysteine 0.15 g | L-cysteine 0.15 g
L-tyrosine 0.08 gl L-tyrosine 0.08 g
L-arginine 1.58 g | L-arginine 1.58 g
L-histidine 0.75 g | L-histidine 0.75 g
L-alanine 1.20 g | L-alanine 1.20 g
L-proline 0.75 g | L-proline 0.75 g
L-serine 0.45 g | L-serine 0.45 g
Glycine 0.89 g} Glycine 0.89 g
L-aspartic 0.15 g | L-aspartic 0.15 g
acid acid
L-glutamic 0.15 g| L-glutamic 0.15 g
acid acid
Dipotassium 0.46 g | Dipotassium 0.87 g
phosphate phosphate
Stabilizer Sodium 0.03 g| Sodium 0.03 g
hydrogen hydrogen
sulfite sulfite
pH adjusting| Acetic acid qg.s Acetic acid q.s
agent
Potassium

concentration

35 mEq/L

67 mEg/L




L-aspartic 0.15 g L-aspartic 0.15 g

0.15 g

sulfite
neEq/L 67 nEq/L
Conparati ve.

Q component Sodi um 0.40 g Sodium 0.40 ¢

acid acid

etic acid g.s.
3 Formulation (350 m) Exanple 2

Exanple 2 Solution Conposition (ucose 37.50 g Qucose 37.50 ¢
chloride chloride 708 Sodium 1.15 g

agent

L-glutamc 0.15 g L-glutamc
acid acid DipotassiumO0.46 g D potassiumO0.87 g phosphate
phosphate Stabilizer Sodium 0.03 g Sodium 0.03 g hydrogen hydrogen
pH adj usting Acetic acid q.s. %Ac
concentration C 25 Ta?b e

sulfite
Pot assi um 35

70% Sodi wablLel®3 g lactate lactate Calcium0.56 g CalciumO0.56 g gluconate

| ucon . W a-t_e_seu_f-a-t_e_a_ne_suﬁ
g_ 0007 By a 0 £330 A7 |EXaRBdE 2<si um 041 Gonpanative Example 2
Solution | Composition |Glucose 37.50 g | Glucose 37.50 g
Q component Sodium 0.40 g Sodium 0.40 g
chloride chloride
70% Sodium 1.15 g 70% Sodium 1.15 g
lactate lactate
Calcium 0.56 g Calcium 0.56 g
gluconate gluconate
Magnesium 0.31 g Magnesium 0.31 g
sulfate sulfate
Zinc sulfate 0.0007 g| Zinc sulfate 0.0007g
Dipotassium 0.41 g
phosphate
Stabilizer Sodium 0.015 g | Sodium 0.015 g
(» hydrogen hydrogen
, sulfite sulfite
pH adjusting | Acetic acid s Acetic acid s
agent e T
Potassium
concentration 13 mEq/L 0 mEq/L

fate




Stabilizer Sodium 0.015 g Sodium 0.015 g hydrogen hydrogen sulfite sulfite
pH adjusting Acetic acid Acetic acid agent g.s. g.s. Potassium 13 nEg/L O
nEq/ L concentration 26 Table 4 Formulation (500 m) Exanple 2 Conparative
Exanple 2 M xture Conposition L-leucijge 2.10 g L-leucine 2.10 g of
conmponent L-isoleucine 1.20 g L-isoleucine 1.20 g solution L-valine 1.20 g
L-valine 1.20 g P and L-lysine 1.97 g L-lysine 1.97 g solution

hydr ochl ori de hydrochloride 4 L-threonine 0.86 g L-threonine 0.86 ¢

L- tryptonglé)@O g L- tryptophan 0.30 g L- nethlonlne 0.59 g L- nethlonlne
0.59 g—L-p s 3 . -

L- cystlﬂﬂﬂﬁa Sihe a2 osine Q.04 1-aryi £. 5810
L- ar gi| Mi¥EUTe 58 C@‘“P?;sjfﬁié’f‘l di Frélﬁuqls‘leb L- hl%t]tchlgne B- 37‘?)“ ng _ g| an? n%o 820 g
L-al apiofe 1. 20 | ORI i ne| B #Eokeucineol i he2®.975) §-isokagine 0. 4524 9
L-seri ﬁeletﬁ‘?}‘g dycine 0. 89-yadn&i ne 0.BRY 9 L} hspakine 0. 15 b 3_0 #partic
0.15 ¢P and L-lysine 1.97 g |L-lysine g
solution hydrochloride hydrochloride
Q L-threonine 0.86 g |L-threonine 0.86 g
L-tryptophan 0.30 g L-tryptophan 0.30 g
L-methionine 0.59 g L-methionine 0.59 g
L-phenylalani 1.05 g L-phenylalani 1.05 g
ne ne
L-cysteine 0.15 g L-cysteine 0.15 g
L-tyrosine 0.08 g L-tyrosine 0.08 g
L-arginine 1.58 g L-arginine 1.58 g
( L-histidine 0.75 g |L-histidine 0.75 g
L-alanine 1.20 g L-alanine 1.20 g
L-proline 0.75 g L-proline 0.75 g
L-serine 0.45 g L-serine 0.45 g
Glycine 0.89 g Glycine 0.89 g
L-agpartic 0.15 g L-aspartic 0.15 g
acid acid
L-glutamic 0.15 g L-glutamic 0.15 g
acid acid
Dipotassium 0.87 g Dipotassium 0.87 g
phosphate phosphate
Glucose 37.50 g | Glucose 37.50 ¢
Sodium 0.40 g Sodium 0.40 g
chloride chloride
70% Sodium 1.15 g 70% Soditum 1.15 g
lactate lactate
Calcium 0.56 g Calcium 0.56 g
gluconate gluconate
({ Magnesium 0.31 g |Magnesium 0.31 g
’ sulfate sulfate
Zinc sulfate 0.0007 g| Zinc sulfate 0.0007 g
Stabilizer Sodium 0.045 g | Sodium 0.045 g
hydrogen hydrogen
sulfite sulfite
PH adjusting Acetic acid g.s. Acetic acid g.s.
agent
Potassium 13 mEg/L 13 mEqg/L
concentration
Example 3

2.27 g of sodium chloride, 0.075 g of potassium chloride

5 and 2.97 g of sodium bicarbonate were dissolved in distilled



acid acid L-glutamc 0.15 g L-glutamc 0.15 g acid acid D potassiumO.87 g
D potassium 0.87 g phosphate phosphate @ ucose 37.50 g Qucose 37.50 ¢

Sodi um 0.40 g Sodium 0.40 g chloride chloride 70% Sodium 1.15 g 70% Sodi um
1.15 g lactate lactate CalciumO0.56 Cal cium 0.56 g gluconate gluconate

( Magnesium 0.31 g Magnesium 0. 31 g 3u| fate sulfate Zinc sulfate 0.0007 g
Zinc sulfate 0.0007 g Stabilizer Sodium0.045 g Sodium 0.045 g hydrogen
hydrogen sulfite sulfite pH adjusting Acetic acid g.s. Acetic acid g.s.

agent  Polaeyl £#6% 1 P'E'éctli'enlt% aRYtal %iﬁﬁ@téﬁkb@%ﬁxﬁﬁgk‘éb§ o 6bt@1@f sodium

chloride, 0.075 g of potassiumchloride 5 and 2. of sodi um bi car bonat e
were di saokyedtiondisdfetLeditc?ds ¥G1@Ei6RX) N Q'Qﬂélrpn3t 903y lg¥t gbai@mune of

500 nmL, thereby to obtain a solution (referred to as solution X) . Then,
3.90 g okhiodiidi@, 0.075 g of potassium chloride, 0.02599 g of calcium
chloride, 0.1027 g of magnesium chloride, 0.0414 g of anhydrous
5 sodium acetate, 0.1800 g of glacial acetic acid and 1.01 g of
glucose were dissolved in distilled water for injection to a
total volume of 510 mL, thereby to obtain a solution {(referred
to as solution Y). After these solutions X and ¥ were filtered
respectively by the conventional method, 500 mL of solution X
C 10 and 510 mL of solution Y were filled respectively into chamber
A for storage of medicinal ingredients-containing solution
(numeral 4 in Fig. 1) and chamber B for storage of medicinal
ingredients-containing solution (numeral 5 in Fig. 1) in a
gas-permeable plastic container (Fig.l)}, wherein the partition
15 wall of the chambers can be opened when used and the solutions
in chamber A and chamber B can be mixed aseptically, and then
the both chambers were closed. The container filled with the
solution X and the solution Y was heat-sterilized by the
conventional method, followed by the secondary packaging
(- 20 (numeral 2 in Fig. 1) with a gas barrier film, thereby to obtain

an aseptic combination preparation.

Withregardtotheasepticcombinationpreparations prepared
in Example 3, in one week after preparation, the solution X and
the solution Y in chamber A (numeral 4 in Fig. 1) for storage
25 of medicinal ingredients-containing solution and chamber B
(numeral 5 in Fig. 1} for storage of medicinal ingredients-
containing solution in each container were mixed. Each of the
solution X and the solution Y of Example 3 before mixing, and

a mixed solution of the solution X and the solution Y of Example



chloride, 0.075 g of potassiumchloride, 0.02599 g of calcium chloride,
0.1027 g of magnesium chloride, 0.0414 g of anhydrous 5 sodi um acet at e,
0.1800 g of glacial acetic acid and 1.01 g of glucose were dissolved in
distilled water for injection to a tojal volunme of 510 nL, thereby to
obtain a solution (referred to as solUtion Y) . After these solutions X and
Y were filtered respectively by the conventional nethod, 500 nL of solution
X ~ 10 and 510 nL of solution Y were filled respectively into chanber A
for storafgaaf mEadusedEoirNdh 6ROt ScCPRéSs R IrSOLdl! ign ey FRIAl1vs i n Fig.
1) and chanber B for storage of nedicinal ingredients-containing solution
(nuner al #rd sHowh ) TabBesgastperneathe osmetie peabaufe rEftii® was
wherein the partition 15 wall of the chanbers can be opened when used and

t he sol umeasured basmben Ahendapandser PRarmadoponaieed theeflomxadidegntland t hen
t he both chanbers were closed. The container filled with the solution X and
t he sol utedrtivnageanarakteests zgueagurementonfcasmotidc paessygre.ol | oned by
t he secondary packaging 20 (nuneral 2 in Fig. 1) with a gas barrier film
therefy ttadit fin an aseptic conbination preparation. Wth regardtothe
asepti c [@EUYIJG 1PN prepararions prepared 1n exanpte 3, 1 one week after

pr epar atp o, Lhe o X and 1 ottt on Yt ciamber—A—¢taunerial 4 in
Fig. 1) f§ iusttjborthag E I@Plﬁé-g’lo& %%qﬁ ﬁgf‘@&f“eﬁf‘ OF, ‘fi]teai ni ng 30P3t i%on and
chamber B (nuneral |B?n Fig. 1) for|EPbRrggdusr cheerdidsal i AgPdai &nt s-
cont ai nilng sol ution|lin each contaj net Spdismybiearbpaatesf tRe97s@ uti on X
and the {solution Y pfompasgitdod before m xing, and a m xed sol uti on of the
sol uti orJ X and the snhition Y of Exappke.48mEg/was neasured for an josnotic
pressurg ratio, and{ghe results 2.0 mEq/L
(. C 2+

a -

Mgz+ _

c1” 79.7 mEqQ/L

HCO5” 70.7 mEq/L

Acetate -

Glucose -

Osmoticpressure

. 1.1
ratio *




are shown in Tables 5 to 7. The osnotic pressure ratio was neasured based
on the Japanese Pharnmacopoeia, the fourteenth edition, general tests:
nmeasur enent of osnotic pressure. 5 Table 5 Exanple 3 Solution X

For mul ati on(500 Sodi um chl oride 2.27 9 m ) Potassium chloride 0.075 g

Sodi um bi carbonate 2.97 g Conposition Na+ 148.4 nEq/L { K+ 2.0 nEq/L Caz
- Mg 2+ d- 79.7 nEq/L HCO3 70.7 nEg/L Acetate - G ucose -
OCsnoticpressure 1.1 ratio 29 Table 6 Exanple 3 Solution Y Fornul ati on(510
SOdIUﬁ]ChT&ﬁlQEsB 90 ¢ n1) PotaSS|un1chIor|de 0.075 g CaIC|un1chIor|de

0. 02599 g C .

5 m-ch cetat e
Q aci al |BxamRlecid o 1800 g
Solution Y |Formulation (510 | Sodium chloride 3.90 g
ml) Potassium chloride 0.075 g
Calcium chloride 0.02599 ¢
Magnesium chloride 0.1027 g
Anhydrous sodium 0.0414 g
acetate
Glacial acetic aciad 0.1800 g
Glucose 1.0 g
Composition
Na* 130.18 mEq/L
K* 2.0 mEg/L
ca® 6.9 mEq/L
¢ Mg?* 2.0 mEq/L
‘ Cl- 141.7 mEq/L
HCO;” -
Acetate 6.9 mEq/L
Glucose 2.0 g/L
Osmotic pressure 1.0
ratio *

(Note)*: osmoticpressureratiorelative tophysiological saline



A ucose 1.01 g

My 2+ 2.0 nEg/L O -

OCsnotic pressure 1.0 ratio * (Note)*:
saline 30 Table 7 Exa
solution X (1010 ml)

physi ol ogi cal
chloride 6.17 g

bi carbonate 2.97 ¢

0.1027 g Anhydrous sodium 0.0414 ¢
G ucose Iy 7 Conposition Na+ 140.0 nEg/L K+ 2.0 nEg/L ( Ca2+ 3.5 nEq/L

acetate d aci al

Conposition Na+ 130.18 nEqg/L K+ 2.0 nEg/L Ca2+ 6.9 nEqg/L
141.7 nEg/L HCO3 - Acetate 6.9 nEq/L Qducose 2.0 g/L
osnotic pressure ratio relative to

|.e 3 Mxture of Fornul ati on Sodi um

ot assium chloride 0.15 g and Sodi um
solution Y Cal ciumchloride 0.2599 g Magnesi um chl ori de
acetic acid 0.18 g

Example 3
Mixture of | Formulation Sodium chloride 6.17 g
solution X| (1010 ml) Potassium chloride 0.15 g
and Sodium bicarbonate 2.97 g
solution Y Calcium chloride 0.2599 g
Magnesium chloride 0.1027 g
Anhydrous sodium 0.0414 g
acetate
Glacial acetic acid .18 g
Glucose 1.01 g
Composition
Na* 140.0 mEq/L
K* 2.0 mEq/L
( ca® 3.5 mEq/L
" Mg>* 1.0 mEq/L
Ccl- 111.0 mEq/L
HCO;" 35.0 mEq/L
Acetate 3.5 mEgq/L
Glucose 1.0 g/L
Osmoticpressure 1.0
ratio * )

(Note)*: osmoticpressureratiorelative tophysiological saline

Example 4
5 An ocular perfusing/washing agent was prepared based on
the following methods.
f The composition components of solution A (composition
components: sodium chloride 2.3207 g, sodium acetate 0.3 g,
sodium citrate 0.5002 g, calcium chloride 0.077 g, magnesium
10 chloride0.1001 gandsodiumbicarbonate 1.0514 g) were dissolved
in water for injection. The pH of the solution was adjusted
with hydrochloric acid to 7.8. The total volume was adjusted
to 350 mL to obtain a solution A. The osmotic pressure ratio
of the solution A was 1.0.
15 The composition components of solution B (composition

components: glucose 0.4601 g, sodium chloride 0.9946 g, sodium




My 2+ 1.0 nEg/L d- 111.0 nEg/L HCO3 35.0 nEg/L Acetate 3.5 nEq/L

G ucose 1.0 g/L Osnotic pressure ratio * 1.0 (Note)*: osnotic pressure
ratio relative to physiological saline Exanple 4 5 An ocul ar

per usi ng/ washi ng agent was prepared based on the follow ng nethods. The
conposition conponents of solution A (Conmposition conponents: sodium
chloride 2.3207 g, sodiumacetate 0.3 g, sodiumcitrate 0.5002 g, calcium
chloride 0.077 g, magnesium 10 chl oride 0.1001 g and sodi um bi car bonat e

1. 0514 Qlacetiat edicssplyedtaidi it @i1dL1aé N .eﬁwog- pbeaBEial theozalad i on was
adjusted with hydrochloric acid to 7.8. The tofal volume was adjusted to

350 n t @.Q39% By angobitlyigdntAthifv@eoIMWIC gir f@Fy Aisalidlwvedfint kated ution A
was 1.0. 15 The conposition conponents of solution B (conposition
conponentfor ginpectidn 460The, plbdotimtiid osothet oM@ sy, adiusiedd| wdkh acet at e
0.3 g, calciumchloride 0.077 g, potassiumchloride 0.1896 g and

oxygl ut atiyidpeshll.gdx apidans SO@%@FMHQ‘KW o 4 fSr ThiecketahvolmepH of

the sol uti on was ad%;st ed with hydrochloric acid and sodi um hydroxide to

4.5. Theofothe gelukion wrs aiusied tvh Idsmidiasekbain aselutian dvtain a

solution B. The osnptic pressure ratio of the solution B was 1.0.
The osmotic pressure ratio of the solution B was 1.0.

350mL of the solutionAwas filteredaccording to the conventional
method, and filled in a lower chamber (numeral 4 in Fig. 1) of

a soft bag container made from polyfilm having two upper and

{ 10 lower chambers (see Fig. 1), while 150 mL of the solution B
was filtered according to the conventional method, and £illed

in an upper chamber (numeral 5 in Fig. 1). Then, both of the
chambers were closed. The container was heat-sterilized by the
conventional method, followed by the secondary packaging

15 (numeral 2 in Fig. 1) with a gas barrier £ilm, thereby to obtain
an ocular perfusing/washing agent, wherein the partition wall

of the chambers can be communicated, permitting to admix the

medicinal ingredients aseptically.

( 20 INDUSTRIAL APPLICABILITY

In the administration of an aseptic combination preparation

wherein medicinal ingredients are divided and preserved in a
plurality of chambers and the said medicinal ingredients which

are divided and preserved in each chamber can be mixed by

25 communication with each chamber just before administration to

a patient, there can be provided the aseptic combination
preparation which can inhibit adverse effects on a 1living body

caused by medical error resulting from fajlure of forgetting

the communication with each chamber. Therefore, the aseptic



350 nmL of the solution Awas filtered according to the conventional nethod,
and filled in a | ower chanber (nuneral 4 in Fig. 1) of a soft bag container
made from pol yfilmhaving two upper and 10 | ower chanbers (see Fig. 1),
while 150 nL of the solution B was fightered according to the conventional
met hod, and filled in an upper chanber (nunmeral 5 in Fig. 1). Then, both of
the chanbers were cl osed. The container was heat-sterilized by the
conventional nethod, followed by the secondary packaging 15 (nuneral 2 in
Fig. 1) wdnbimegaiohgprepardtion ddrebebnsied a3t dnfusdonscwharein two

per usi ng/ washi ng agent, wherein the partition wall of the chanbers can be
comuni caenprpekingsiof scduwtdons aire mixed civeridws dddilysis £dedidscal |y. 20
| NDUSTRI AL APPLI CABILITY In the adm nistration of an aseptic conbi nation

pr epar at ii@tragmarlam peef esien/vaghieg chelubiend; veasanany pesfasianin a
plurality of chanbers and the said nedicinal ingredients which_ are divided
and pr es@&MSFionseaRyocREAded PRAtBEtkVecIp Bt bong o MAFitoReh Jdviageach
chanber jgﬁ%ﬁbefore a nin'strg%%gn to a patient, there can be provided the
asept?c COMATEAMM SHELLNS | HoF \PF IR BFeseRYBtioRdvEBESe effects on a
living body caused by nedical error resulting fromfailure of forgetting
the communi cation with each chanber. Therefore, the aseptic 32 conbination
preparation can be used as infusions wherein two or nore kinds of solutions
are mxed, various dialysis fluids, intraocular perfusion/washing

sol utions, coronary perfusion solutions, myocardial protective solutions,
peritoneal |avage 5 solutions, solutions for organ preservation, etc.

-
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33 Cdains 1. An aseptic conbination preparation to be mxed at the tinme of
use by communicating the partition wall of the bel ownentioned two or nore
chanbers, wherein a solution containing a potassiumsalt is divided and
acconmodated in two or nore chanbers, and the two or nore chanbers are
arranged in one container, and the potassiumion concentration in the
solution is adjusted to the range of about 2 to 40 nEg/L. 2. The
preparation according to claiml1, whereipn the solution contains a sodi um
salt or / and a sugar in addition to or’in place of the potassiumsalt. 3.
An aseptic conbination preparation to be mxed at the tinme of use by
communi cating the partition wall of tRéabBBow nentioned two or nore
chanbers, wherein a solution containing at | east one nmenber selected from
the group consisting of a sodiumsalt, a sugar and a potassiumsalt is

di vi ded andlaccBAMARERE.¢ n CAmp vt RN e PERPAF@ts oA ot heet il %7 d nBte

cnamher s Ao AL 1R B REL o o S BB AL

t he solut!8 | j us ®d e range of 7 _ ive
physi ol ogi ¢ak Ballowemeht iDiRAIGR | Er GRS NeHdMBe P§ pparation according to

claim wherein a solution containing a potassium salt is
divided and accommodated in two or more chambers, and
the two or more chambers are arranged 1in one
container,
and

the potassium ion concentration in the solution is

adjusted to the range of about 2 to 40 mEqg/L.

2. The preparation according to claim 1,
wherein the solution contains a sodium salt or / and

a sugar in addition to or in place of the potassium salt.

3. An aseptic combination preparation to be mixed at
the time of use by communicating the partition wall of
the below-mentioned two or more chambers,

wherein a solution containing at least one member
selected from the group consisting of a sodium salt, a
sugar and a potassium salt is divided and accommodated in
two or more chambers, and

the two or more chambers are arranged in one
container,and

an osmotic pressure ratio of the solution



3, wherein the osnotic pressure ratio of the solution is adjusted to the
range of about 1 relative to physiological saline. 5. The preparation
according to claiml or 2, wherein the solution further contains a

bi carbonate salt. 6. The preparation according to any one of clainms 1 to 5,
wherein the container is a plastic container 7. The preparation according to
claim3, wherein the solution contains a sodiumsalt and does not contain a
pot assium salt and a sugar.
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is adjusted to the range of about 1 to 3 relative to

physiological saline.

4. The aseptic combination preparation according to claim
3,

wherein the osmotic pressure ratio of the solution
is adjusted to the range of about 1 relative to

physiological saline.

5. The preparation according to claim 1 or 2,
wherein the solution further contains a bicarbonate
salt.

6. The preparation according to any one of claims 1 to 5,

wherein the container is a plastic container

7. The preparation according to claim 3, wherein the
solution contains a sodium salt and does not contain a

potassium salt and a sugar.



