SPECI FI CATI ON GLUCOSE- CONTAI NI NG PREPARATI ON Technical Field 5 The
present invention relates to a glucose-containing preparation, and nore
specifically, it relates to, a neutral glucose-containing preparation with a
near physiological pH, and particularly to preparations for peri.toneal
perfusion, including perfusates for Continuous Anbul atory Peritdneal

D alysis (CAPD). 10 Background Art Peritoneal perfusates, represented by
CAPD perfusates, are perfusates $PECIFACAIIONysis that is carried out in
renal failure patients that have | ost kidney function, for excretion of
wastes 15 through the pSLUCOSEHOORTWINING BRERARKITON of the bal ance of a
various body fluid conponents. Such perfusates contain electrolyte
conponents such as sodi um chloride, calciumchloride, nagnesium chloride
and the like and salts of lactic acid, acetic acid, carbonic acid,

bicarbongﬁcﬁﬁiﬁﬁlQﬁiéi& acid, pyruvic acid 20 and the like as al kalizing
agents, I'T'e cont'arning glucose as an osnotic substance to ensure

Itrafiltratiop of the perfusate. Incidentally, t us| f]
Cont & ni ng. ol IR e PR 5 Cos RO PEE ATbo Eael o 6 %s Eoc PAPERSTT PR ELHIHT of

phar maceuti cal problenms. For exanple, when a glucose-containing 25 aqueous
sol uti onPFEBRFAELPR ol PG pReKe pPEFifheatin, dfe TRlAtSS §o a neutral

glucose-containing preparation with a near physiological pH, and
particularly to preparations for peritoneal perfusion, including

perfusates for Continuous Ambulatory Peritoneal Dialysis (CAPD).

Background Art

Peritoneal perfusates, represented by CAPD perfusates, are
perfusates used for dialysis that is carried out in renal failure
patients that have lost kidney function, for excretion of wastes
15 through the peritoneum and for.maintenance of the balance of a
various body <£luid components, Such perfusates contain
te electrolyte components such as sodium chloride, calcium chloride,
magnesium chloride and the like and salts of lactic acid, acetic
acia, carbonic acid, bicarbonic acid, c¢itric acid, pyruvic acid
20 and the like as alkalizing agents, while containing glucose as an

osmotic substance to ensure ultrafiltration of the perfusate.
Incidentally, transfusion preparations containing glucose
as an osmotic substance are associated with a number of
pharmaceutical problems. For example, when a glucose-containing
25 agueous. solution from neutral to basic pH is heated, the.glucose
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I n the agqueous solution.is thermally denatured, causing caranelization and
further pronoting degradation of the glucose itself. On the other hand, the
pH'of transfusion perfusate 5 preparations nust be a nearly physiol ogical
pH, i.e. a pHfromneutral to basic. Formul ati on and heat .
sterilization of glucose-containing perfusate preparations prepared with
such pH val ues pronotes degradation of the glucose in the preparations and
i s undesimabtikei nageeowsof selabidtnt yisf therpaliyisadenptepadat i cxssing
These sane problens are also inherent in preparations containing glucose

pol yner scatgie BSza01 0| 50| furthed @foniod i19Yedegradabess of othenglidwse have
been proposed perfusates with a near physiol ogical pH, prepared by using

two differgpjgpackages as perfusate preparations, one package filled 15
with a glucose-containing aqueous solution under specific conditions

and the other pac e filled with an uegus |yt i .el.ec
conponent s andg?hé: |ké?&§ﬁﬁ p%ggé aP%Ihégf éﬁgrﬁFﬁgggaéﬁghth%%gﬁgé%EF
together at the tinme of use.

t 20 For  exanpl e, in Japanese %@%fnt
Appl iTat PERAPREAEL oS nmagt @1@5@‘6@4%@@?%@0‘?%%%&1 YU AR Lot &N ni ng
solution for various transfusions, peritoneal dialysis fluids or blood
preser vanewshradl utd orkasither ei Formilationoland olea@dnt staridigrtideBe afd a
second sol ution containing a conponent that pronotes thermal 25
degr adat ghucosegtonbatnhig perfeshtse parepiariat ionsnpeaphretihwithnguéh pH
values promotes degradation of the glucose in the preparations and
is undesirable in terms of stability of the perfusate preparations.
10 These same problems are also inherent in preparations containing
glucose polymers such as polyglycol.

In order to overcome these problems there have been proposed
perfusates with a near physiological pH, prepared by using two
different packages as perfusate preparations, one package filled

15 with a glucose-containing aqueous solution under specific
~
conditions and the other package filled with an aqueous solution
o of electrolyte components and the 1like, and these are heat

sterilized and then mixed together at the time of use.

20 For example, in Japanese Patent Application Laid-open No.
3-195561 there is disclosed a glucose-containing solution for
various transfusions, peritoneal dialysis fluids or ©blood
preservation solutions, wherein a first solution coni_:aining glucose
and a second solution containing a component that promotes thermal

25 degradation of glucose are housed separately from each other and
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steam sterilized. In Japanese Patent Public |Inspection No. 7-500992 there
is disclosed a separately packaged and sterilized peritoneal perfusate
preparation, conprising a spall aqueous anount of an aqueous 5 sol ution
cont ai ni ng glucose at a.high concentration, and a gl ucose-free sol ution
containing a large liquid anount of a salt or the like. The '

gl ucose-cont ai ni ng perfusate preparations provided by these publications
are eit hreHusHPLBH k3R concept of separating 10 the thernal
degradati on- pronoti ng conponents fromthe glucose solution during heat
sterilization lof Japangsec facentnPabhi odglrmeperctiions Nout 7680099 2veheéird hisy mal
degradation of the glucose, and filling theminto a separate solution to

avoi d_dedi sclbddamaGepdia t@1yoRickd gPang ¢ cPat Rk d AR toRlelad pdAtikaren No.
3-195561), or 15 attenpt to inhibit production of glucose degradation

pr oduct ' g 5 tal a o) ' | S | i quid
rount - s Ra e d Oein e R 8 Frada RS DY bF  pS Fidsr s
7-50Q99 ver Loce the separately housed gl ucose-cantai ni ng_20
aque%uszgé%%dtfll onsclbﬁ%lf-i Eélﬁgrfqg%foégepr@ artt Fof p‘?‘iﬂﬁ%%}%es@gd a
publicatigns ha%$ Q%%p pH values, it still cannot be said that they are
sat i sf acd ISP FRHHS I HEOR FPREFining 2 Jargs ddguies aneuBEagE dreaidnt s
t he probl em of gradual degradation of the glucose contained in the aqueous
sol ut i orPT sHi9 thHef + he gl ucose-contai ni ng aqueous 25 solution to its
stabl e pH range of 3-5, and causing the fluid 3

The glucose-containing perfusate preparations provided by

A these publications are either based on the concept of separating

10 the thermal degradation-promoting components from the glucose

solution during heat sterilization of the glucose-containing

aqueous solution to avoid thermal degradation of the glucose, and

filling them into a separate solution to avoid degradation of the

glucose (Japanese Patent Application Laid-open No. 3-195561), or

15 attempt to inhibit production of glucose degradation products by

using a glucose-containing aqueous solution in a small liquid amount

p and at high concentration (Japanese Patent Public Inspection No.
7-500992).

How;ever, since the separately housed glucose-containing

20 aqueous solutions in the perfusate preparations provided by these

publications have high pH values, it still cannot be said that they

are satisfactory in terms of stability. That is, long-term storage

presents the problem of gradual degradation of the glucose contained

in the aqueous solution, shifting the glucose-containing aqueous

25 solution to its stable pH range of 3-5, and causing the fluid
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property of the solution itself to undergo alteration toward the acidic
end. Consequently, preparations that exhibit altered fluid properties with
st orage cannot be consi dered desirable products fromthe standpoint of
stability. 5 In order to overconme these problens there has recently been
proposed a solution set for formulation of peritoneal dialysis fluids
(Japanese Pat ent 0%opl i cation Laid-open No. 8-131542) that conprises an
aqueous RYRATGh oft the sodutdanal bserf Jlausmsergndalberabheni vowardidheactic
acid ion, as a first solution, with a second sol ution containing sodi um

| act at e, ach@keendaf t @onseqient heptepatathons ehandegoinit ahserba Mluicbse
concentration of the solution is 5-50 g/L, and the pHis adjusted to be in

the rangerefedeies witid dtn-agel ¢aBnbat be 8bnkiGeféd SdeHFRBRS PY¥bRRILY i ONS
is 5:5-9:1. 15 The solution set described .in this  publication

i's charagtgniafd dthddpdidthedlyapseiapd the lactic acid ion are filled
I . : ;

separately so that the lactic acid 1on“is not present wwth the glucose to
be sterilized, in order to avoid pronoting glucose degradation by lactic
acid ion during the heat sterilization, while 20 the pHis also |ow, and
in that the volune ratio of the %{?ucose-cont ai ning solution and the

gl ucose-free St QEAGH, tP eRgpms, hgse Brobhemy) these-hagnrescenhly kaak i on,
is increased. This solution set gives peritoneal dialysis fluids at near
physi ol RFRES§H 2 vROLGHion t9at nfoar Ufermelatian exf meridfenmalhatitalysis
sterilization. 25 However, while the first solution in the solution
set propObeiils! (Japanese Patent Application Laid-open No. 8-131542) that

Nt comprises an aqueous solution at pH 4-5 containing glucose and
10 containing no lactic acid ion, as a first solution, with a second
solution containing sodium lactate, wherein after mixing the first
and second solﬁtions the glucose concentration of the solution is
5-50 g/L, and the pH is adjusted to be in the range of 6-7.3, and

the volume ratio of the first and second solutions is 5:5-9:1.
15 The solution set described in this publication is
characterized in that the glucose and the lactic acid ion are filled
W separately so that the lactic acid ion is not present with the
glucose to be sterilized, in order to avoid promoting glucose
degradation by lactic acid ion during the heat sterilization, while
20 the pH is also low, and in that the volume ratio of the
glucose-containing solution and the glucose-free solution, i.e.
the volume of the glucose-containing solution, is increased. This
solution set gives peritoneal dialysis fluids at near physiological
PH even when the mixture is carried out after heat sterilization.

25 However, while the first solution in the solution set proposed
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by this publication is a glucose-containing aqueous solution with a pHin
the acirdic range (pH 4-5) in order to avoid thernmal degradation of the

gl ucose by heat sterilization, it cannot be said that degradation of the
glucose in the first solution is conpletely 5 prevented, and the result is
therefore still unsatisfactory. Incidentally, it is known that

gl ucose-cont ai ni ng_aqueous solutions in a pH range of neutral to basic have
a poor sPRHitis ?ugﬂ-ﬁéétﬂ-ﬁé # ®cgducgpadaant ginnie rgneoude grdddionwigh heat
or 10 long-term storage, producing such degradation products as 5-

hydr oxynat P} figr falreanatidbe HvBhgand pHor4vs) atn dordarpant izsadial , therndx acid
whi ch has a rather high acidity causes the fluid property of the solution

itself t@eghaddtion@Edthd@lucaklecoP hie@itCstaRIR At i¥h 318 MddbPeeWri@ti ng
degradation products. Its toxicity is 15 also a problen1to be dealt wth.

|1 has thgkelaaigt Rl ol §P RAYg HRSSLE dn! nd BUPLPs L AIATECU GRSy

stabl e glucose contalnlng t ransfusion preparatlon

under | ohECr&isEo SR il iy %‘é'o%é?*#@%ﬁgétﬁfd#ﬁ%ﬂﬁwﬁ%ﬁ°r?s%"nc|?CIS

an object of the present |nvent|on to overcone the aforenentioned probl ens
by providing a transfusion preparation that 25 allows greater

stabilization _of glucose-containing aqueous 5
Incidentally, it is known that glucose-containing aqueous

solutions in a pH range of neutral to basic have a poor stability
- since the glucose gradually undergoes degradation by heat or
10 long-term storage, producing such degradation products as 5-
hydroxymethylfurfuranol (5-HMF) and formic acid. In particular,
formic acid which has a rather high acidity causes the £luid property
of the solution itself to shift toward the stable acidic range of
pH 3-5 with accumulating degradation products. Its toxicity is

15 also a problem to be dealt with.
It has therefore been strongly desired to develop a
o pharmaceutically stable glucose-containing transfusion
preparation that minimizes this degradation of glucose, and
particularly the by-production of formic acid under long-term

20 storage conditions.

Disclosure of the Invention
It is an object of the present invention to overcome the
aforementioned problems by providing a transfusion preparation that

25 allows dreater stabilization of glucose-containing aqueous



solutions, and particularly a transfusion preparation with m ninal
by-products of glucose degradation and extrenely |low form c acid contents
in neutral glucose-containing preparations at near physiological pH 5

It is arelated object of the present invention to provide a

gl ucose-cont ai pi ng transfusion preparation for use as a peritoneal
perfusate, such as a perfusate for Continuous Anmbul atory Peritoneal

Di al ysi §olahbops . ped particpbarhe antears kel poeparablion adldd minimal i on
provi des a gl ucose-contai ning preparation conprising separately housed
first abg-pecdudtsafitglanse degiradat iandaseé canidresd Iyt ilows foatmisf gcihd t he
follow ng conditions: (a) the first solution contains 2-50% gl ucose, and

its pH tenddhtst ath laeuteald- Sg{yudds@b&fﬁa@ﬂi@lgacweﬂﬂﬁowl i Ofeatb) the
second solution contains an al kalizing agent, and has a pH val ue of 8-13 as

a pH adpHskeb15Qichepfhi rst solution; and (c) the glucose concentration is
1-15@6i% ?he prgpgraﬁ?on solution that is obtained by mxing the first

solution and cond sol.utian, .20 an e pH of the solution is_in.a range
of 6&:-' 8. Accor glg n’gs tD ]ca&%%’fé’Pé e&ﬁngi }L’gﬁt&%?s?xhte JTW\%WI]T%‘n ,%Ot R£°§%§%ni o
acid buffer_solution of the glucose-containing first solution in the
gl ucosefcoBtEFAPRATCR B R R ot HaRsfusdeni cPREPETEELON IR  iSeut P8n, Bacet i ¢
acid buffer solution, citric acid buffer 6

peritoneal perfusate, such as a perfusate for Continuous Ambulatory

Peritoneal Dialysis (CAPD).

10 - As the means therefor, the present invention provides a
glucose-containing preparation comprising separately housed first
and second solutions, the first and second solutions satisfying
the following conditions:

(a) the first solution contains 2-50% glucose, and its pH is adjusted

15 +to 3-5 with an organic acid buffer solution;

(b) the second solution contains an alkalizing agent, and has a
o PH value of 8-13 as a pH adjustor for the first solution; and
(c) the glucose concentration is 1-15% in the preparation solution

that is obtained by mixing the first solution and second solution,

20 and the pH of the solution is in a range of 6-8.

According to a concrete embodiment of the invention, the
organic acid buffer solution of the glucose-containing first
solution in the glucose-containing preparation is a lactic acid

25 buffer solution, acetic acid buffer solution, citric acid buffer
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solution or pyruvic acid buffer solution, and specifically, in the case of
a lactirc acid buffer solution the buffer solution contains sodiuml| actate
and lactic acid, in the case of an acetic acid buffer solution the buffer
sol ution contains sodiumacetate and acetic 5 acid, in the case of a
citric acid buffer solution the buffer solution contains sodium«citrate and
citric acid, and in the case of a pyruvic acid buffer solution the buffer
sol ut i onS@BHEEATh ©TSRYF UV pyacivabufed golubiion agnd . spesif imld yoomnarigte
enbodi ment, the alkalizing agent in the 10 second solution of the present

i nvent i ota$s of saldactofc laadd busféd,scaartiion ehé hufFebilataéhdcobiLaidoni c
acid, citric acid or pyruvic acid. The present invention is also a

gl ucose- sediwh Nadgapeenad AhceAcUBIE Bniife adkdds BE S thd AR W b @ pH of
8-13 as 15 the second solution is a sodium hydroxi de agueous solution, a

00! um bhERLPORALABIENS SRR Bnda3Rdl UINGGHORNGLF AR U Q] o,

As yet a further concrete enbodi nent o ghucose- "conta

of t p nt,inyention, one or .nore 20, el ectrolyte conponents from anong
chIo?fdeégéﬁthl%s¥§%dFﬂﬁ$cﬁ oFi&éE%%PnEQﬁﬂ(BHQ§§r i%m i R e Tand
pot assi um chl ori de, carbonic acid, and organic acid salts such as acetic

aci d, |a2+etinn Font@igisusefiun ciilraks end ritsbapnitie@nd ih the fraser
both the aforenentioned first solution and second solution. 25 7
of a pyruvic acid buffer solution the buffer soclution contains
sodium pyruvate and pyruvic acid.
Nt As a more concrete embodiment, the alkalizing agent in the
10 second solution of the present invention is a salt of lactic acid,
acetic acid, carbonic acid, bicarbonic acid, citric acid or pyruvic
acid.
The present invention is also a glucose-containing
preparation wherein the adjusting solution with a pH of 8-13 as
15 the second solution is a sodium hydroxide aqueous solution, a sodium
bicarbonate aqueous solution or a sodium carbonate agueous
) solution.
As yet a further concrete embodiment of the glucose-
containing preparation of the present invention, one or more
20 electrolyte components from among chlorides such as sodium chloride,
zinc chloride, magnesium chloride and potassium chloride, carbonic
acid, and organic acid salts such as acetic acid, lactic acid and
gluconic acid salts, 1is compounded with either or both the

aforementioned first solution and second solution.
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As a result of diligent research by the present inventors, it is newy

di scovered that the production of degradation products such as 5-HW and
formc acid by thernal degradation of glucose itself under heat
sterilization or long-term storage conditions 5 is suppressed in an aqueous
sol ution, which has been adjusted to the stable acidic pH range ‘of 3-5 with
an organic acid buffer solution, containing glucose at a high

concentrati onPSafdTeREL tt A€ dbligentgiaseantiehy therpbesert rinuentols.h
time. Furthernore, as will be shown by the results of test exanples 10
provi dedithdlsomewlinhdifsamstered thabrthmoprednchfjon dfi degradaehon giraiuais

gl ucose in the glucose-containing preparation of the present invention

i ncl udesswelb e 69-EMH W Foimian a@&aaaifyc tB6ifla s UsEgAsdd eLdh CoRCgrhodeh
adjusts the pH of the solution and buffers the solution itself, thus

i nhi bi ti {gsdf O dfddrOhedt fs%maiq%%it_dmﬁhbkelaﬁg-@éﬁe %g&{&&éié&cﬂﬁ dd e

the content of the formc aci y- product, whereas -t ormc acld content

of agnons ' ugqQse- nt ali ni ng. agueous,spl utjon increase ith
ti ma.s T%%%%#é}tsge%glg‘hcggegg%%$%% nélon ur%q%e'oﬂ's lé%’l g??o eﬁ?t%&%uﬁg%- adj ust ed
pH exhi bits progressive degradati on of glucose in the 20 solution and an

i ncr easet?$ o T‘ﬁ‘lgl%c?‘al%tg“t ragge cAf| dner ¥ithe 3pH FIaHE aid iBHELhe

gl ucose-cont ai ni ng agueous sol ution of the present invention has the pH of

t he sol W¥ebH iR usPBdadpingaglurepmiat adiighbgpneentovitionn anghtihaheihef or e
exhibits no pH reduction and has a |lower formc acid content. 25

Fur t her nbvemic raceisi iqgattiemt ohetdeefpdesestasenventrsihas 8

Nt Furthermore, as will be shown by the results of test examples
10 provided below, the first soiution containing a high concentration
of glucose in the glucose-containing preparation of the present
invention includes a buffer solution of an organic acid such as
lactic acid which adjusts the pH of the solution and buffers the
solution itself, thus inhibiting production of formic acid while
15 also decreasing with time the content of the formic acid by-product,
whereas the formic acid content of a non-pH adjusted glucose-
containing aqueous solution increases with time.
Thus, while a glucose-containing aqueous solution with a
non-adjusted pH exhibits progressive degradation of glucose in the
20 solution and an increased formic acid content, which lowers the
pH of the solution, the glucose-containing aqueous solution of the
present invention has the pH of the solution adjusted with an organic
;Lcid buffer solution, and therefore exhibits no pH reduction and
has a lower formic acid content.

25 Furthermore, investigation by the present inventors has
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confirmed that when such a gl ucose-contai ni ng aqueous solution is m xed
with a-pH adjusting solution containing electrolyte conponents to nake a
neutral glucose-containing transfusion preparation with a near
physi ol ogi cal pH, the stability is much 5 nore satisfactory . than
previously proposed transfusion preparations. Best Mde for Carrying Qut
the I nvention The present invention has been conpl eted based on these 10
total | y aenfirmedttingdt Wwhenr such tes glandseheogtatning contemiusi gglptéparsds i on
provi ded by the present invention is thus partly characterized by

conpri simgxead f iwsth sa utpmradjwitieent dolutdoncogenthfingl oéléBersDytd i on
being adjusted to be in the range of 3- 5 with an organic acid buffer

sol uti ongoponents A5 RERENE Achfrlif fElucdidMninee BraneEeLfs4 ed

| actic acid buffer solutions, acetic acid buffer solutions, citric acid

buf f er | ' Py UVvj s ffer o] [ . .

speci fi céﬂaé&?ﬁ%‘%‘? 2‘9%%1? 03/ brt%éfxgrp h&?ﬁl%tlloglr:!“sc a@oﬁ){ﬁi kﬁégggé&lﬁ%@?aﬁ arfl%c%nd

|l actic acid, acetic acid buffer solutions containing 20 sodiun1gcetate and
acel it aBPHS ciTATEERTPHL | EhaBol (BTOVEOLDIY ai MERGOSEA | cEEEREEIRPR odi um
citrate, and pyruvic acid buffer solutions containing pyruvic acid and

sodi um ppPreparetiees assium salts and the like may al so be used instead of
organi c acid sodiumsalts. 25 These organic acid buffer solutions
adjust the pH of the 9

Best Mode for Carrying Out the Invention
= The present invention has been completed based on these
10 totally new investigative results, and the glucose-containing
preparation provided by the present invention is thus partly
characterized by comprising a first solution that contains glucose,
the pH of the solution being adjusted to be in the range of 3-
5 with an organic acid buffer solution.
15 As organic acid buffer solutions there are preferred lactic
acid buffer solutions, acetic acid buffer solutioms, citric acid
o g buffer solutions and pyruvic acid buffer solutions, and
specifically, lactic acid buffer solutions containing sodium
lactate and lactic acid, acetic acid buffer solutions containing
20 sodium acetate and acetic acid, citric acid buffer solutions
containing citric acid and sodium citrate, and pyruvic acid buffer
solutions containing pyruvic acid and sodium pyruvate. Potassium
salts and the like may also be used instead of organic acid sodium
salts.

25 These organic acid buffer solutions adjust the pH of the

9



gl ucose-cont ai ni ng aqueous solution to a stable pH range of 3- 5, thus

maki ng it possible to avoid by-products of degradation of the glucose
it'self even upon heat sterilization, to provide a nore excellent |long-term
stability than by sinply housing the glucose 5 solution and electrolyte
solution separately. On the other hand, the second solution in the glucose-
contai ning transfusion preparation provided by the present invention

cont ai nglagosekgbniaigingengueand shtutbbmt tonahatableHplaraagef o8- 33 as a
pH adj ustor for the first solution. 10 As pH adjustors there may be
ment i one&d s$hdsumalkdmky axi gesssbdeuto kvsaid byapeodndt s oslf Wegrardaiaire pfanong
whi ch sodi um bi car bonate and sodi um carbonate are preferably used to adj ust

the pH tighd Beu8est ke BenAspdt Makitz5 B8 fOEAL E1dERS PRYVDEe NERbIraned
salts of lactic 15 acid, acetic acid, carbonic aC|d, bi car boni ¢ aci d,

citric %Qdélﬁ@gtg%éﬂﬁi—ﬁe%i%? CH] d“k‘ﬂa Ny rg%xg{)f#ﬁlg&gﬁiggcﬂﬁém haghake and

sodi um acet at €, articu ium | act se-contal ni ng

preparatiqn.qf the_present inyention 20 has the first solution and second
sol uPi orf %2R ﬁgﬁgéﬁ°#¥£ﬁ1§%£ﬂt%9?mﬁ?9%ﬁ? ¥ gl ucose concentration of
1-15%in the transfusion preparation solution actually obtained by m xing
the first sol @R dhearetRer ohandel theosecond SEBItIONIHHERE HEGCERge of

6-8, wherein the transfusion preparation is adjusted to have a total vol une
of 25 alvaiai®ddgt otE898£fusion0 preparation provided by the present

invention contains an alkalizing agent, and the solution has a pH

(
9,

value of 8-13 as a pH adjustor for the first solution.

10 As pH adjustors there may be mentioned sodium hydroxide,
sodium bicarbonate and sodium carbonate, among which sodium
bicarbonate and sodium carbonate are preferably used to adjust the
PH to the desired wvalue.

As alkalizing agents there may be mentioned salts of lactic

15 acid, acetic acid, carbonic acid, bicarbonic acid, citric acid and

pyruvic acid, among which are preferred sodium lactate and sodium

acetate, and particularly sodium lactate.

The glucose-containing preparation of the present invention

20 has the first solution and second solution separately housed from
each other, with a glucose concentration of 1-15% in the transfusion
preparation solution actually obtained by mixing the first solution

and second solution, and a solution pH in the range of 6-8, wherein

the transfusion preparation is adjusted to have a total volume of

25 about 500 to 5000 ml.
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Consequently, the glucose concentration of the glucose- containing first
solution is preferably a concentration of 2-50% and the pH of, the solution
with this glucose concentration is adjusted to 3-5 with an organic acid
buffer solution. 5 On the other hand, while the pH of the second
solution as the pH adjustor for the first solution has a value of 8-13, it

I s necessary for the solution volunme of the pH adjustor with respect to the
first sol uti ofoRedRently betbaclglugaset mensendfratihenglafc de cghnaPaeng
transfusion preparation after mxture of both 10 is in the physiologically
neut r al coahginbhg Edrst Sodgitignf 1 s prdiefadly ahadnddretisaotidn of 2e50%e of
the transfusion preparation provided by the present invention is normally a

~ volune ahdf tee oW SHe t Lo HYObAT with t BRié OfBhcySé UBBncéhtiat Do esr ed
for themto be separately housed with the proportion of the volunes of the

first 1 ' 0 | U | f th
1t 13a538kUhi €8 308 BLERNEh SOLUAD S ddir! B8138kWALON Vol ure of the

second solution is 1- respect e solution volune of the

first solutio ile, it is parti.cul arl referred faor. th to he ar at ed
noustd wi th 2 U5 oErek tdpdnamit fhe RbBR I BepBh SPETELS X5 BR8L L0
to 1 as the solution volume of the 20 first solution. For exanple, for a
1000 ni PHr &93MgtrEn £9T thhe Timsd Faldtione fiasatd ol eyl cbde- £Bnidi ni ng
solution as the first solution is at 125-400 mMl while the pH adjustor as

t he secdsgesshuyi Hor itheasodntieoovelume nf ttheypHradiugommd/th regpedti n
such a manner as 25 to give a total volune of 1000 M. |If a different

pr epar attioorntheo| filesfilsolution volume to be such that the pH of the

N glucose-containing transfusion preparation after mixture of both
10 1is in the physiologically neutral range of 6-8. Judging from the
fact that the solution volume of the transfusion preparation
provided by the present invention is normally a volume of f£from about
500 to 5000 ml as the total volume, it is preferred for them to
be separately housed with the proportion of the volumes of the first
15 solution and second solution such that the solution volume of the
second solution is 1-9 with respect to 1 as the solution volume
bt of the first solution, while it is particularly preferred for them
to be separated housed with the solution volume of the second
solution at 1-7 with respect to 1 as the solution volume of the

20 first solution.

For example, for a 1000 ml preparation as the transfusion
preparation, the glucose-containing solution as the first solution
is at 125-400 ml while the pH adjustbr as the second solution is
at 875-600 ml, and they are separately housed in such a manner as

25 togive a total volume of 1000ml. If a different preparation volume

11



I's desired, the solutions may be separately housed with solution vol unes
for the first solution and second solution that are proportional to those
gi ven above. 5 The gl ucose-contai ni ng preparati on conprising the
first solution and second sol ution separately housed from each other, which
is provided according to the invention, is a transfusion preparation such
as a perfusate for CAPD, and therefore as a transfusion_ preparation it

cont ai nst® %SGyt EnEoFPLHERPRS JIah bRy separaselynhensed wkth cqlutian

chl oride and magnesium chloride. One or nore of these electrolyte

. conponer¥alumgs bEox ofbienefing t hseluhion opnbdotdeasnd heolutien atbateased

sol utions. However, when conbining calciumas an el ectrolyte conponent, its
addi t i onptapditel edoreh Shloglel givenl bboesult in reaction with 15 the
conponent added as the pH adjustor, form ng an insoluble calciumsalt, and
therefore it is nore preferably added to the first solution. These

el ectrol yte conponents may be added to a sodiumion concentration of 10-160

Concént rat | on o B%%‘?ﬁ‘?%@%%%ﬂﬁéﬁ%%iﬂ%%ﬂ%ﬁff%n AT L .
' | on. ' -20 nEq/L | Zi
Concent rBvTEn-61 61 e £k oRe SoPATQPALY oRopTSRA ST A ATRE

i nvention obtained by mxing the first solution and second solution. 25 12
which is provided according to the invention, is a transfusion

preparation such as a perfusate for CAPD, and therefore as a
Nt transfusion preparation it contains electrolyte components such
10 as sodium chloride, calcium chloride and magnesium chloride. One
or more of these electrolyte components may be combined with either

or both of the first and second solutions.
However, when combining calcium as an electrolyte component,
its addition to the second solution will result in reaction with
15 the component added as the pH adjustor, forming an insoluble calcium

salt, and therefore it is more preferably added to the first

s solution.

These electrolyte components may be added to a sodium ion
concentration of 10-160 mEq/L, a calcium ion concentration of 0-5
20 mEg/L, a magnesium ion concentration of 0-5 mEq/L, a chlorine ion
concentration of 10-160 mEg/L, a potassium ion concentration of
0-20 mEq/L and an alkalizing agent concentration of 10-60 mEq/L,
in the transfusion preparation of the invention obtained by mixing

the first solution and second solution.

25

12



The gl ucose-contai ni ng preparation of the present invention having this
construction is preferably applied, anong other uses, as a peritoneal
perfusate for CAPD. Consequently, a nore concrete enbodi nent of the present
5 invention is a perfusate preparation for CAPD conprising the .
af orenentioned first solution and second sol ution, wherein the first and
second sol utions are housed separately fromeach other, the first solution
cont ai ns 2- 509615 ddYsesgngorhaining mreninaiion of thespmeshng inwentiowi d
buffer solution, the second solution 10 contains sodiumlactate as an
al kal i zi ey irgthisndohatracpibralsiprefedablyasppl pid admosigoother ddws fir st
solution, the glucose concentration of the preparation solution obtained
upon m xa#ta tperitiddalnpbraReend Felrutned.is 1-15% and the pH of the
solution is in the range of 6-8. In this case, it is particularly preferred
15 for the a t b Loed 4 tSea u I on
Wby Y (£5pd £ DEHOHDEDCdnbBa fHRHE BES i Prdnd

concentration: 125-150 g/L, K 1on concentr

concentratian . Q-5 l on_concentration: -3.0 nEq/ L, chlorine
on aoncay el ich *1 8, A Hemedihl Bedies s B0k GaBoCsomB s iog it
gl ucose-cont ai ni ng preparation provided by the invention has the first
sol uti on® ?ﬁP@ﬁﬂﬁ#ﬁﬁ%ﬁﬂéﬁF§ﬁ1 | 3% RGNS rh AR otaTelghdthe s
enbodi ment may take a formof a sterilized set where both are filled into
two i ndebbhitfe #ndgerengr vl wekPng areahogsed sapanptsdm ifromaachi otthett eri | e
| i nkage, or it may be a sterilized

the first solution contains 2-50% glucose and has its pH adjusted

Nt to 3-5 with a lactic acid buffer solution, the second solution

10 contains sodium lactate as an alkalizing agent and has a pH value

of 8-13 as a pH adjustor for the first solution, the glucose

concentration of the preparation solution obtained upon mixing the

first and second solution is 1-15%, and the pH of the solution is

in the range of 6-8. 1In this case, it is particularly preferred

15 for the added electrolytes to be combined in amounts as such for

Na ion concentration: 125-150 mEq/L, K ion concentration: 0-5 mEqg/L,

Ca ion concentration: 0-5.0 mEq/L, Mg ion concentration: 0.5-3.0

mEq/L, chlorine ion concentration: 90-120 mEq/L, alkalizing agent:
30-60 mEq/L.

20

The glucose-containing pfeparation provided by the invention

has the first solution and second solution separately housed from

each other, and its embodiment may take a form of a sterilized set

where both are filled into two independent packs provided with a

25 linking section allowing sterile linkage, or it may be a sterilized

13



13 device wherein the first solution and second solution are each filled
I nto separate chanbers of a vessel provided with two chanbers isolated by a
heat seal or a |linking channel allow ng passage when a partition is broken
by external manipulation. 5 It will be appreciated that, so |ong as
the preparation basically involves using a vessel well-known in‘the field,
wherein two individual |ndependent vessels are aseptically conbined to nmake
one trafSVdSPoWPETEREr Aok 1T8ky SPAtdeR apdr EERRANSBALRLLAR| 8BRS £REPeOf
are possible without any restriction to the types described 10 above.
Exanpl efitledfinftaisepashtehagibersset eoressal ngopléed widtthotwechenbepsesent

i nvention will now be explained in further detail by way 15 of the

fol | ow Ngodatedeby 4 Behtexaapl@s aabihkkadesinel. alksvimy agdende wheabil ity
test for glucose-containing first solution A 10% aqueous gl ucose sol ution

was use paR4ithenPllsObrbRén’ly &RteEMLD n@simdidisiod to about 4.5 with 0.3
nEg/ L sodium | actate and 0.4 g/L lactic acid. A non-pH adjusted 10%

T LR Lt o S A e AT

sol uti ons were subjected S | Zatm on an
and pH changes.of .t he aqueoys gl ucose sol utions were observed. 25 | As
g1 hda B AL S T S e drogand. BeLAFRRPEH thBe4eid, wherein

two individual independent vessels are aseptically combined to make

one transfusion preparation, any various different modifications

S

7

st thereof are possible without any restriction to the types described

7

10 above.

Examples
The features of the glucose-containing preparation of the
present invention will now be explained in further detail by way

15 of the following concrete test examples and examples.

%

A 10% aquecus glucose solution was used, and the pH of the

20 solution was adjusted to about 4.5 with 0.3 mEq/L sodium lactate
and 0.4 mEq/L lactic acid. A non-pH-adjusted 10% aqueous glucose
solution was used as a test control solution, and both solutions
were subjected to heat sterilization and the degradation products
and pH changes of the agueous glucose solutions were observed.

25 As degradation products from glucose, the 5-HMF product was

14



measured by HPLC at a detection wavel ength of 284 nm while the formc acid
product was neasured by HPLC at a detection wavel ength of 210 nm The pH
changes and changes in degradation products are shown 5 in Table 1. Table
1. Stability test results d ucose-containing Non- adj usted first solution

of the glucose-containing invention aqueous sol ution ‘pH val ue
bef ore heat 4.5 5.94 sterilization pH val ue
after heleasured by HRL@Q:t a detection waveleggtht efi EB4apfeonwBilprthe
3. 73ppm 4. 3l ppm Form ¢ acid 0. 018w v%

0. 021w v&orsiclazdd preofiunt wys measusred by HRLG hisa datestiphewdelength
gl ucose-cont ai ni ng aqueous solution as the first solution of the invention
exhi bi tedfngighmnge fromthe pH of 4.5 at the first stage, due to the
sodium |l actate (0.3 nEg/L) and lactic acid (0.4 nEq/L) as lactic acid
buffer soluti S 2 t he
pr oduct i on of O?%r @ngﬁgglg\rgd% ﬁ%ﬂﬁésl_.?fgf[& St agg%%Fﬂg%gé%%a%gte%&g? oduct
so suggégésgd 2. Test Exanple 2: Preparation of first solution and
second s%Pu hd m xi ng test Aqueous solutions of glucose at 6% 10%
and 16% as first

Table 1: Stability test results

Glucose-containing |Non-adjusted
first solution of the | glucose-containing
.y invention agqueous solution
= pH value before heat 4.5 5.94
sterilization
pH value after heat 4.43 4.60
sterilization
5-HMF 3.73ppm 4.31ppm
Formic acid 0.018w/v% 0.021w/v%

As clearly shown by the results in this table, the

10 glucose-containing aqueous solution as the first solution of the
invention exhibited no change from the pH of 4.5 at the first stage,

due to the sodium lactate (0.3 mEq/L) and lactic acid (0.4 mEg/L)

~ as lactic acid buffer solutions, thus allowing suppressed

production of 5-HMF, while the production of formic acid in the

15 first stage of the degradation product was also suppressed.

Agqueous solutions of glucose at 6%, 10% and 16% as first

20 solutions were prepared with pH values in the range of 3-5 with

15



20 solutions were prepared with pH values in the range of 3-5 with 15

| actic-acid buffer solutions (sodiumlactate/lactic acid), according to the
fornmulations listed in Table 2. As the second solutions, there were
prepared the second solutions listed in Table 2 as pH adjusting sol utions
for the first 5 solution, having pH from 8-13 and cont ai ni ng sodi um

| actate in an amount giving the prescribed total concentration of 40 nEq/L
upon nix%?ﬁﬁ19¥5491@bt%8ﬁfﬁ€ cenpehitens, (sasbiumm dprsataélagiieal 2¢iM 10
chloride were added to the second solutions in prescribed anmounts, while

t he t estagelrdingl Ut cthen fdrmardtdiansodtisdedi ihofiablecal ci um chloride in
prescribed amounts to the first solution. Table 2: Results for preparation

of first sol utiontisepacahiiosoditibns, %heesdwetkUiprébaradl tHei fgcdmst
(transfusion preparations) Sol ution ratio First sol ution

(gl ucosess DRt foik 19 steACLATani@ »EOPH-4@FisFld b0t bh8NEST (tiﬂerﬁrst

solution : aqueous sol ution) adj usting
sol utd on o] u gani c
aci d 5 golutf&? ﬂ}%ﬁ%{g‘l%ﬁo?rgrﬁ%% %?1 568?%1%%1%%' ﬁm(l: (;)l.ggé:n te xlloc*%
0

?ﬁ{z;/erl_) aI(I:l)tl)lliIItﬁIZ Ognivi%lgy| the prescribéd t%ta)l concentratgon of 40 mEB?i,ﬁh'P&' ) (A
Lactic . Na[err]CJ err] NaHCOerr] lactate acid 6
0.3 Mixing. 3.70 9.62 7.21 0.9
3.74 9.72 7.37 10 0.3 1.0
3. 68 9.62 - 7.22

N As electrolyte components, sodium chloride and calcium

10 chloride were added to the second solutions in prescribed amounts,
while the test was conducted with and without addition of calcium

chloride in prescribed amounts to the first solution.

Table 2: Results for preparation of first solution/preparation of

15 second solution, and mixing test (transfusion preparations)
Solution ratio | First solution {glucose-containing | Second solution (pH | First solution +
(first solution: | agueous solution) adjusting solution} second solution

second solution) | Glucose Organic acid pH  adjustor (transfusion
concentration | buffer solution | pH {mEq/L) pH preparation)

(%) (mEq/L) pH

N Na Lactic Na,CO, | NaHCO,
lactate | acid

6 0.3 1.0 3.70 9.62 7.21

0.9 3.74 9.72 7.37

10 0.3 1.0 3.68 9.62 7.22

0.9 3.72 9.71 7.33

0.2 0.7 3.75 9.63 8.15

1:3 1.0 3.60 | 0-3 - 9.63 7.15

16 0.7 3.78 9.64 8.12

0.3 1.0 3.65 9.63 7.15

1.0 3.65 9.63 7.21

0.9 3.69 9.72 7.28

3.56 1.0 8.32 6.81

3.56 2.0 8.62 7.21

1:3 16 0.3 0.8 3.56 - 3.0 8.73 7.53

3.58 2.5 8.66 7.34

3.57 3.0 8.54 7.36

0.6 3.83 3.8 8.41 7.30

0.8 3.72 3.8 8.42 7.18

2:3 16 0.3 1.0 3.63 - 3.8 8.42 7.05

0.6 3.83 4.0 8.53 7.39

0.8 3.72 4.0 8.50 7.25

16



9
3
3
9
0
8
1

OWO OO

p

0.9 3.72 9.71 7.33 0.2 0.7 3.

.63 - 8.15 1:3 1.0

. 60 0.3 9. 63 7.15 16

.78 9. 64 8.12 0.3 1.0 . 3.65

.63 7.15 1.0 3. 65 9. 63 ! 7.2

.9 3.69 9.72 7.28 3.56

.32 6.81 3.56 2.0 8. 62 7.21 1:

6 0.3 0.8 3.56 3.0 8.73

.53 3.58 The fiZs® solutidis and sedoni! Soddtions obtained bF. 0
54 7.36 0.6 3. 83 3.8 8.41 7.3

.8 prefAration accord®nd to théséZormulationé wére uded and combined

.3 1.0 3.63 3.8 1 8.42 7.05 0.6

.83 4 . 3 . 7, . 3 .

‘S0 7. F0gpgber. pfel the £18sE Rolucion at botad dha enelsddona setution

Pogeehordt wl B (RLeet SBIAEABR- SPoaB APLERISR FEP LURORF SR M 1o

1500 m (first solution:second solution volume ratio = 1:3), to prepare
t r ansf ust® PLSPSFEr at LEARGLuRlan (pFenanafiiane witthoaobokpl e O RE9§es
t he pH val ue were observed. They were al so conbined with the first solution
at 800 mil armhd the changes in the pH value were observed.

They were also combined with the first solution at 800 ml and
Nt the second solution at 1200 ml (first solution:second solution
10 volume ratio = 2:3), to prepare a transfusion preparation with a
total volume of 2000 ml, and the changes in the pH value were
observed.
The results are shown in Table 2 as the pH values for first
solution + second solution.
15
As clearly shown by the results in this table, the
glucose-containing transfusion preparations of the invention
obtained by mixing the first solutions and second solutions had
PH values adjusted to near 7, which is a physiologically neutral

20 range, and the stability of the transfusion preparations was also

very satisfactory.

25 Samples were prepared using a 10% aqueous solution of glucose

17
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the second solution at 1200 m (first solution:second solution 10 vol une
ratio = 2:3), to prepare a transfusion preparation with a total vol une of
2000 nl, and the changes in the pH value were observed. The results are
shown in Table 2 as the pH values for first solution + second solution. 15
As clearly shown by the results in this table, the glucose-contdining
transfusion preparations of the invention obtained by mxing the first

sol uti ors e e‘g‘e‘?ﬂfd spdluhiiapn 9thaddepinyahtidgnadyiith ethe dlheadjusteditth is a
physi ol ogically neutral 20 range, and the stability of the transfusion

pr epar atbheoris whe mhngevef \3 sathyshddiingya BacthestachdabpE€ed: sdititbdu eor
acidity test on first solution (glucose-containing aqueous solution) 25

Sanpl es agstelPraepdr BAfB8FNgo Put{fa a@leBESag@bMis Wb 1ft iWnUe8SEn lorgan@s t he
first solution of the invention, with the pH adjusted to be in the range of

3-5 by agili b PEfACtdaAcigh buf fer solution or acetic acid buffer solution
to the aqueous solution as an organic acid buffer solution. 5 The

foll QM ng sampl,es I repared. for use_as _the.s les. Sapple No.1: 1.0
el B sodi um |38 A0a SvARg"8RARYef etk pERnaraa BF sk et fhe AP TS 0. 3
nEq/L sodium lactate and 1.0 nEq/L |lactic acid:

Sample No.l: 1.0 mEq/L sodium lactate and 0.3 mEq/L lactic acid:

PH 4.38

Sample No.2: 0.3 mEg/L sodium lactate and 1.0 mEq/L lactic acid:

,f/'

ot PH 3.62
10 Sample No.3: 1.0 mEq/L sodium acetate and 0.3 mEq/L acetic acid:

PH 5.03

Sample No.4: 0.3 mEq/L sodium acetate and 1.0 mEq/L acetic acid:

PH 4.22
Using 100 ml of each sample, titration was performed with an
15 aqueous solution of 0.1 N sodium hydroxide (100 mEq/L), and the
titrant at the point where the pH of the sample solution reached

7.4 was measured with an automatic titrator. The titrating

e

solutions for each of the sample solutions were the following.

20
Sample No.l: pH 7.55/0.032mEg (0.32m1/100ml)
Sample No.2: pH 7.41/0.087mEqg (0.87ml/100ml)
Sample No.3: pH 7.51/0.045mEg (0.45m1/100ml)
Sample No.4: pH 7.39/0.104mEq (1.04ml1/100ml)
25

18



pH 3.62 10 Sanple No.3: 1.0 nEg/L sodium acetate and 0.3 nEq/L acetic
acid: pH 5.03 Sanple No.4: 0.3 nEg/L sodium acetate and 1.0 nEq/L acetic
acid: pH 4.22 Using 100 m of each sanple, titration was perforned with an
15 aqueous solution of 0.1 N sodium hydroxide (100 nEg/L), and.the titrant
at the point where the pH of the sanple solution reached 7.4 was neasured
with an automatic titrator. The titrating solutions for each of the

sanpl e sol uti dss cleragliyhestiosinl dyi theseOreSutpbe the ghieesePRARENT 1 N
sodi um hydr oxi de aqueous solution Sanple No.1: pH 7.55/0.032nEq

(0. 32n / Qs Sanpiteohe. s i Fi4st0s@BriEsh Of. SHelink@irtiionShagl theNo: 3: pH
7.51/0. 045nEq (0.45m /100mM ) Sanple No.4: pH 7.39/0.104nEq (1. 04m /100m )
25 18 ! ﬁ{g)é’!h o tNes &iftesdl hactliBeadidCRSLEEAN$ St 16h asprieous
solutioﬁgﬁkéééégf%ést sol ution oflihe invgntion had t heir pH val ues

adj usted_to,_3-5 w act i f J GeELE acigeyfer

sol uti onaﬁgticﬁea%lr‘%%r??fgegciscciﬁblgi&f)grg%oﬁﬁ%ioglgg,%gwo%g?ht Ee jf)éH val ues of these
solutions.could still be easily adjusted, |udgi f.rom t

aci di% y. Pk the PH vglyes ot t?’?sée%%ilf%?n#nﬁéﬁgaﬁe%ﬁlr §? esa%%‘t}H %‘?j‘? ée,‘ﬁf’ﬁte,"ed at
100 m, the titration amount required to bring the pHto 7.4 with the 0.1 N
sodi um hyadgihgefrom the titrable acidity. 1In particular, it is seen that

when the first solution is used at 100 ml, the titration amount
required to bring the pH to 7.4 with the 0.1 N sodium hydroxide
s aqueous solution is preferably no greater than 2 ml.

10

Using a 10% glucose-containing aqueous solution as the first

15 solution of the invention, the pH of the solution was adjusted to
about 3.5 with 0.3 mEq/L of sodium lactate and 0.8 mEq/L of lactic
acid. As a control solution there was used a non-pH-adjusted 10%
(o

V/ glucose-containing aqueous solution. 1_301:h of these were stored for
3 weeks in a chamber under conditions of 60°C temperature, 30%
20 humidity, and the change in the content of the formic acid
degradation product in the solution with time was observed after

1 week, 2 weeks and 3 weeks.
The formic acid was assayed by HPLC at a detection wavelength

of 210 nm.

25 The results are shown in Table 3.

19



aqueous solution is preferably no greater than 2 m. 10 4. Test Exanple 4:
Changes in formc acid content in first solution (glucose-containing
aqueous sol ution) upon |ong-term storage at high tenperature (1) Using a
10% gl ucose-cont ai ni ng aqueous solution as the first 15 solution of the

i nvention, the pH of the solution was adjusted to about 3.5 with 0.3 nEg/L
of sodiumlactate and 0.8 nEg/L of lactic acid. As a control solution there
was usedTabhers-:pthanje s netbriti% at1d coatenhtwdithi mighrdiamneratame $6eragt h of
these were stored for 3 weeks in a chanber under conditions of 60[err]C

tenperature, 30% 20 hum dity, and(hhetshapge)in the content of the formc
acid degradation product in the solution with tinme was gbserved—after

week, 2|weeks and 3 weeks. | Af&eFol nv¥eekci (ALERr 2 oapks pAflsrc 3 wegks
det ecti 0Bluavekeaghhabhi®d() nm 259 The rdults arle showBin Table 3.
19 Talgliiesd: ddlartgen noform c acid content wi th high-tlenperature storage
(units: : ppe) iAFestidnwepli- | After 2 weeks; After 3 weeks G ucose-contai ni ng
19 ‘adjusted}? ' 8 first splution of thelinvention (pH
adj ust elffon -pH-adjusted 22 27 33

control solution

As clearly shown by the results in this table, the

5 glucose-containing first solution of the invention exhibited a
= decrease in the formic acid degradation product of glucose with
time, resulting from adjustment of the agueous solution pH with

the lactic acid buffer solution. In contrast, the non-pH-adjusted

glucose-containing solution used as the control solution exhibited

10 an increase in formic acid content with time.

15 Using a 7.72% glucose-containing aqueous solution as the
first solution of the invention, the pH of the solution was adjusted
to about 4.11 with 0.3 mEq/L of sodium lactate and 0.3 mEq/L of
lactic acid. The solution was then stored in a chamber under
conditions of 60°C temperature and 30% humidity, and after 1, 2,

20 3, 4 and 6 weeks, the change in the content of the formic acid

degradation product in the glucose-containing aqueous solution with

20



Non- pH- adj ust ed 22 27 33 control
solution As clearly showmn by the results in this table, the 5

gl ucose-containing first solution of the invention exhibited a decrease in
the form c acid degradation product of glucose with tine, resulting from
adj ustment of the aqueous solution pHwth the lactic acid buffer solution.
In contrast, the non-pH adjusted gl ucose-containing solution used as_the
control §bpeasnmesnnbeddd the same mereet s FesbERaERde 4 a0cheRAGIVPE h
time. 5. Test Exanple 5: Changes in formc acid content in first solution
(gl ucose- cont arime nee saues Usres adhdvwroin Matilel dng-term st orage at hi gh
tenperature (2) 15 Using a 7. 72% gl ucose-cont ai ni ng aqueous sol ution
as the firaples0l thamge 8h Ad¥enidNE1d cORtehharit 10f gh Meergrd nd fare BeSsTrade ust ed
to about 4.11 with 0.3 nEg/L of sodiumlactate and 0.3 nEqg/L of lactic
acid. The solution was then stored,}p¢g.cC er under conditions of
60[err] C tenperature and 30% humdity, and after 1, 2, 20 3, 4 and 6 weeks,
t he chamge in thelmmdt‘nenelyorrmme f armiftemci 2l Afprada || Mitepr odyditten t\éﬁ;

gl ucose4cont ai ni hgttegueous Swielt i on |wieeks 20 | weeksne wakeekSasur|é®eka t he
sane nmamner _as TeprepExahidrel 4 and observed. The resulfs are shown in Table
4. Tabl ¢Fdarmichange in7fornic adod cgntedf wi {h hthh-tenperiat urie stidrage
(units: {ppH§ lmmediately After 1 Aflter 2 After 3 ter A4 After 6

5
As clearly shown by the results in this table, the
& glucose-containing first solution of the invention in this test
example also exhibited a decrease in the content of the formic acid
degradation product of glucose with time.
10

Judging from the results of the test examples given above,
the glucose-containing first solutions in the glucose-containing
preparations provided by the present invention, which contained
an organic acid such as lactic acid to adjust the pH of the aqueous

\‘_/15 solutions for buffering. exhibited decreased formic acid contents
with time, whereas the non-pH-adjusted glucose-containing aqueous
solutions instead exhibited an increase in formic acid content with
time.

In other words, the mechanism working in the glucose-

20 containing aqueous solutions that remained without pH adjustment
was progressive degradation of the glucose in the aqueous solutions,

which resulted in increased formic acid contents and lowered the

pH values of the solutions to stabilized ranges.

21



after week weeks weeks weeks weeks preparation Formc

74 . 30 25 21 15 15 acid 5 As clearly shown
by the results in this table, the glucose-containing first solution of the
invention in this test exanple also exhibited a decrease in the content of
the form c acid degradati on product of glucose with tinme. 10 Judging from
the results of the test exanples given above, the glucose-containing first
sol utions in the agnfomsd cotithi btheghiegse irdiininey pgEgosy $akupte’®nt

i nvention, which contained an organic acid such as lactic acid to adjust

t he pH obftthe prasent ikbrersdlont,i Dhdsf belbevéd thagd, thex hiskei ¢£dhecorgarid
formc acid contents with tinme, whereas the non-pH adj usted

gl ucose- aemaaddﬁﬁ&iwsﬁeﬁw@ﬁébm@a bt i axiHbbRAL Bons NeibAdReal s
formc acid content with tine. In other words, the mechani smworking in the

gl ucose- R%Q-a&?ﬂé@iﬂ%n&l@?fg%u%@ Hie! 919? %ﬁgﬁz{&{?'%‘%h\ﬂ' khaulePFhnge

adj ust ment “was” pr ogressi ve degradation o ucose in the aqueous

sol utj ons ich resujted_in.jncreased fornm c acid co n d the
pH vat ue€fqt- 'hc?os‘gﬁ%{: in(?nguFBhgf apgf FF%&&QFSR&%S. °g’fer%ﬁné‘§%ﬁ‘?’%a§§, %vlgt h
t he gl ucose-contai ni ng aqueous sol utions .

acid contents thus decreased with time.

Preparation examples

(o As first solutions, there were prepared 500 ml glucose-
10 containing aqueous solutions containing glucose at 6%, 10%¥ and 16%,
with 1.028 g of calcium chloride added thereto, and with the pH

adjusted to 3-5 with lactic acid and sodium lactate.
As second solutions, there were prepared 1500 ml aqueous
solutions to which there were added 11.95 g of sodium lactate, 0.68
15 g of magnesium chloride and 7.17 g of sodium chloride, with the
pH adjusted to 8-13 with sodium carbonate or sodium bicarbonate.
These first and second solutiéns obtained above were
separated independently from each other, housed in publicly known
vessels with a linking section allowing aseptic linkage between
20 them at the time of use, and were then heat sterilized to obtain
glucose-containing preparations according to the present

invention.

Industrial Applicability
25 According to the present invention, as explained above, a
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of the present invention, it is believed that the use of the organic acid
buf feri ng agents provided buffers in the solutions, while also
pre-adjusting the pH values of the solutions to the stable range 5 of 3-5,
so that no further pH reduction was observed and the formc acid contents

t hus decreased with tinme. Preparation exanples As first solutions, there
were prepared 500 ml glucose- 10 containing aqueous solutions containing

gl ucose Iatglsogonavsrati orsyglnicoser copgagnandcaseiuhien| oVl athfed PH
thereto, and with the pH adjusted to 3-5 with lactic acid and sodi um

| act at e. adpuseadrgb stHaltdtensle tdediddoveaagpr efiaBel @500 ah ergewie awiditi ons
to which there were added 11.95 g of sodiumlactate, 0.68 15 g of nagnesi um

chl ori depg@peler - dd1 0k Qin S WoA PricdactwonhoEhaepraasdt ush epro@udtd owi t h
sodi um car bonate or sodi um bi carbonate. These first and second sol uti ons

obt ai nec, ghoV R HELAaPERAT A dalRRENdEOLLY LARLSaGIAl NStor iiousRE Il

publicly known ssel's W nking section allow ng aseptic |inkage

bet 20 -t t t ti f d ef il t

obt aih P QEBLELERASR AORg DRERer HiT A7 RARACRS T ob R R R o,
I ndustrial Applicability 25 _According_to the present. invention, as
expl ai neﬁoaﬁbgb? te syppress grOABARELAR Oft thd 9&?“885?6‘1%{?‘3%%%9§8 Wt on

with the pH adjusted to the stable acidic range of 3-5 with an organic acid
formic acid, and to reduce with time the amount of formic acid that

is already produced, thus eliminating alteration of the solution
(! by formic acid; hence, a glucose-containing preparation with very
10 high pharmaceutical stability is provided.

The organic acid buffer solution used can also be
appropriately selected as one having a titrable acidity that does
not affect the pH upon mixing, and a neutral glucose-containing
preparation brought to near physiological pH by mixture of this

15 glucose-containing solution with an electrolyte component-
containing pH adjusting solution exhibits highly satisfaqtory
stability.

Consequently, the glucose-cohtaining preparation of the
present invention is excellent for use as a transfusion preparation,

20 and particularly a CAPD peritoneal perfusate preparation, and is

therefore of major value in medical care.
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buffer solution can avoid production of degradation products by heat
degradation of glucose itself, under heat sterilization 5 <conditions or

| ong-term storage conditions. In particular, it is possible to suppress
production of the glucose degradation product, formc acid, and .to reduce
with tine the anount of formic acid that is already produced, thus
elimnating alteration of the solution by formc acid; hence, a

gl ucose-containing preparation with @eAIM30 high pharnaceutical stability
is provided. The organic acid buffer solution used can al so be

appropri @t %ﬁlﬁﬂdﬁ‘é-%rﬁ:%i@ﬂﬁghﬁféﬁgratidm redipriading sppabatelipasoundd

af fect the pH upon m xing, and a neutral glucose-containing preparation

brought £9-0eal, iYL Obog! 6BhuRELRY, Mot e flst NafialSedind 0561 COMNHE Ni NG

sol ution ectrolyte conponent- containing pH adjusting

sol ution_exhipits hjghl tisfactory. ,.stability. Consequently, the
glucose-ﬁﬁﬁgﬁgﬁ*ﬂ% tg%b%?giéqﬁP%ﬁc %8Sent invention is excellent for
use as a transfusion preparation, 20 and rticularly. a PD peritoneal
per f Usat é2)rt&isaF BEF bROLRRGOPLANE DA & G} gﬁafsﬁevan&el‘f%gﬁ@cﬁ 8duREed” 23
CLAIM5 1. A glucose-containing preparation conprising separately housed
first antiosd@ebnditbl aniernganiaiarid rffen) sed@dd@ndol uti ons satisfying the

following conditions: 5 (a) the first solution contains 2-50% gl ucose, and
its pH i $badihset #dcond solution contains an alkalizing agent, and has a

pH value of 8-13 as a pH adjustor for said first solution; and
G (c) the glucose concentration is 1-15% in the preparation solution
10 obtained by mixing the first solution and second solution, and the

pH of the solution is in arange of 6-8.

2. The glucose-containing preparation according to claim1l, wherein
the organic acid buffer solution of the first solution is a lactic
15 acid buffer solution, acetic acid buffer solution, citric acid

buffer solution or pyruvic acid buffer solution.

3. The glucose-containing preparation according to claim 2, wherein
the lactic acid buffer solution is a buffer solution comprising
20 sodium lactate and lactic acid, the acetic acid buffer solution
is a buffer solution comprising sodium acetate and acetic acid,
the citric acid buffer solution is a buffer solution comprising
sodium citrate and citric acid, and the pyruvic acid buffer solution
is a buffer solution comprising sodium pyruvate and pyruvic acid.

25
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to 3-5 wth an organic acid buffer solution; (b) the second sol ution
contains an al kali zing agent, and has a pH value of 8-13 as a pH adj ustor
for said first solution; and (c) the glucose concentration is 1-15%in the
preparation solution 10 obtained by mxing the first solution and second
solution, and the pH of the solution is in arange of 6-8. 2. The

gl ucose-cont ai ni ng preparation according to claim1l, wherein the organic
aci d buf ierTsoglticose ofohtwiding prepanat boniascardiogi to tbaimd dwheréin
solution, acetic acid buffer solution, citric acid buffer solution or

pyruvi ¢ apbdabibieringl 4§éRh. of. thd &seidid s1e@bal AsNg pakpacat Lactic
according to claim2, wherein the lactic acid buffer solution is a buffer

SOl Ut | 0N 4GORDT Sk ik b1 #0BhLEL 6! £ £1 A Jatblond et e, dieraeebibeadst d
buffer solutionis a JT er solution conprising sodium acetate and acetic
acid, the citric_acid buffer solution is a buffer solution conprising
sodi um cPEFHECafd @rtric acid, and the pyruvic acid buffer solution is a

buffer solution conprising sodium pyruvate and pyruvic acid. 25 24 4,
The gPucose-containing preparation according to claim1, wherein the
al kal i zi ng agent of the second solution is a salt of lactic acid, acetic
aci d, cabbohiglugsiss-dind@indnigcpaeparation jacqanddngr teyelade lacWhersin, A
gl ucose-contai ning preparation according to claim11, wherein
the adjusting solution with the pH of 8-13 in the second solution
is an aqueous sodium hydroxide solution, an aqueous sodium
N bicarbonate solution or an aqueous sodium carbonate solution.
10
6. The glucose-containing preparation according to any one of claims
1 to 5, wherein one or more electrolyte components such as sodium
chloride, calcium chloride, magnesium chloride and potassium

chloride are combined with either or both the first solution and

15 second solution.

7. The glucose-containing preparation according to any one of claims
1 to 6, which is a perfusate for Continuous Ambulatory Pefitoneal
Dialysis (CAPD).
20

8. A perfusate preparation for CAPD comprising separately housed
first and second solutions, said first and second solutions being
such that the first solution contains 2-50% glucose and its pH is
adjusted to 3-5 with a lactic acid buffer solution, the second

25 solution contains sodium lactate as an alkalizing agent and has
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the adjusting solution with the pH of 8-13 in the second solution is an
aqueous sodi um hydroxi de sol uti on, an aqueous sodi um bi carbonate sol ution
or’ an aqueous sodi um carbonate solution. 10 6. The gl ucose-contai ni ng
preparation according to any one of clains 1 to 5, wherein one aor nore

el ectrol yte conponents such as sodi um chl oride, cal ciumchloride, magnesium
chl oride and potassium chloride are conbined with either or both the first
sol ut i ona apil vEBLues @fosd 18ohet aopl #Fijustonmlficgosaeidofiashi sglakbpar aandbn
according to any one of clainms 1 to 6, which is a perfusate for Continuous
Ambul at otle Pglutoseakbobcahysati¢ARD) 1-3@ &n Ahzerpreds thicrpaseluiokor or
CAPD conprising separately housed first and second solutions, said first
and secogge £ Phdk iR ikehBItA Chl Aals o iR ibh! 8hd SR8 DB oa @Rt BNN)S tRe YO
glucose and its pHis adjusted to 3-5 with a lactic acid buffer solution,

t he seco S j f aj odj | agt at @ as an al kal i zi ng agent and
has 25 &gagép %%%%%g}%g% Za %lﬁql?g] %%t gr gfor said first solution, and
t he gl ucose concentration is 1-5%in the preparation solution obtained by
m xing the first solution and second solution, the pH of the solution being
in a range of 6-8. 26
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ABSTRACT
A neutral glucose-containing preparation with excellent
stability and a near physiological pH, as a transfusion preparation
with minimal glucose degradation by-products and a greatly reduced
formic acid content; specifically, a glucose-containing
preparation comprising separately housed first and second solutions ’
the first and second solutions satisfying the following conditions:

(a) the first solution contains 2-50% glucose, and its pH is adjusted

"to 3-5 with an organic acid buffer solution;

(b) the second solution contains an alkalizing agent, and has a
PH value of 8-13 as a pH adjustor for the first solution; and
(c) the glucose concentration is 1-15% in the preparation solution
obtained by mixing the £first solution and second solution, and the
pH of the solution is in a range of 6-8.

It is used particularly as a peritoneal perfusate, such as

a perfusate for Continuous Ambulatory Peritoneal Dialysis (CAPD).
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