-1- DESCRIPTION Title of Invention: |INFUSI ON PREPARATI ON Technical Field

5[ 0001] The present invention relates to an infusion preparation containing
a sugar, a fat, an amno acid, and an electrolyte. Mre specifically, the
present invention provides an infusion preparation, which is an infusion
preparation (a high-calorie 10 infusion preparation) contained in a

t wo- chanber contai ner, wherein a first chanber contains a sugar and a fat
emul sion, and a second chanber cont aPPRCEHHMho acid and an el ectrol yte.

BackgroundrAtte 15f O88ntion: INFUSIORNPRABARA@IONOT €paration containing a
sugar, an amno acid, and an electrolyte contained in an infusion bag

havi ng two chanbers is known and widely used for the nutritional managenent
of patient go(agecNoFRatent Literature 1). 20[0003] Addi ng a
reduci ng sugar and an amno acid to the sane solution di sadvantageously
causes YhelRBPklard reaction and nodifies the solution. Therefore, in the

| nfjust on pr epar kN Be.gf defvd 8 Bheyent e Ml Lardorsactiqn gaysed by a

reduci ng sugar an ami'no aci usion con arninga‘re
sugar is pbaoedlmnn@nesnhﬁubea 6&tamn1mﬁu&moacbag,ammdmamﬂentms&pne

cont ai ni ng anln S arate inthe o r _chanber. At the
time of usg%r?h i u5|%%% a%gg §%§ Hﬂﬁeﬁgﬁﬁﬁ ??ﬁy%éﬁf arBEFE T ht o
conwunlcatpmapmr&tn&nﬂﬂwnﬂdheﬁsaaﬂ 3@ﬁﬁumﬁegmephkatﬂdm1mi&ﬁ@m@daEOri@e
patien# rder to facilitate the HIX|@gbprocedure the two chanbers are
(

generatfy %3 HPECR PP H P t PORTIHITE (Fof EXARPRATYN ORSPLCPeel abl e

seal ) that waapebe &oaHEY cibhpeopenseh ais Tah%ubhﬁea@cﬁ Aset Haevesn, tyigre is
a case where only one infusion is admnistered to the patient due 35 to the

oni ssi on of Fﬁ%o%%dﬂQﬁWQ%ﬁ|QSﬁtBFB§e%&n%?1”§U€ﬁ1§na%ﬁr%ﬁ elertrefyEn- occur s.
Therefore, when such an infusion preparation in a two-chanber container is
used, it is very inportant to ensure that the patient is prevented from
belng adveB§€K9r%$$£éF€H even in the case where only one infusion placed in
one chagrberghg,p administered due to the omission of the comunication

procedur e before use. [0004]
An infusion preparation containing a sugar, an amino

acid, and an electrolyte contained in an infusion bag having two
chambers is known and widely used for the nutritional management
of patients (see Non-Patent Literature 1).

20 [0003]

Adding a reducing sugar and an amino acid to the same
solution disadvantageocusly causes the Maillard reaction and
modifies the solution. Therefore, in the infusion preparation, in
order to prevent the Maillard reaction caused by a reducing sugar

25 and an amino acid, an infusion containing a reducing sugar is
placed in one chamber of an infusion bag, and an infusion
containing an amino acid is separately placed in the other
chamber. At the time of use, the infusions are mixed by bringing
the two chambers into communication with each other and

30 subsequently administered to the patient. In order to facilitate
the mixing procedure, the two chambers are generally separated by
a partition wall {(for example, an easily peelable seal) that can
be communicably opened at the time of use. However, there is a
case where only one infusion is administered to the patient due

35 to the omission of the communication procedure. Such an error



For exanpl e, when the potassiumconcentration in one infusion is relatively
hi gh, a patient may devel op hyperkalema 10 if this infusion is singly

adm nistered thereto. In order to elimnate such a problem an infusion
preparation in which potassiumis separately placed into the two chanbers
and the potassium concentration in each ihfusion is adjusted to 40 nEq/L or
| ess has been exam ned (Patent Literature 1). 15[ 0005] Furt her,
parti cul ar 19 "RReACERTT nf JEPBATPLE adificni stehedh i Hildlsd opeprpheraticreiin, aj f
the osmoti gy Rresabéer i ol QA nRirdls hledBY {CAUSGIRSCHIA L RA ROELRRLEDI tis.
Therefore, it is considered to be desirable that”an 1 nfusion have an

appr opr i at &bgdnbhe cr2pigrte dsupseEseieddinsre beéhagadvesest yPatféntted tevat ur e
2). [0006] ; t her . j.nf.usi r ti taining a
SUgar, an &% S6°aSTEE U h iy SR ik paRe R AP AL nERs 2
prepar abi o@dmisistaged At sher edidworom dfongepeenmahiofa ttione prote@bramy

i nduce ess%Q&EQE &géty aci d deficiency. The devel opnent of essential fatty
acid deficiency can be prevented by the admnistration of a fat emulsion in
conbi nat i ofowiokh a hi gh-cal orie infusion preparation. Further, fat has a
high calorific valueﬁper meiggt, %Pd Egso has advant ages _such as the fact
that, 30 unlike sugarC f £¥888° ndLat8e BLhRTT LY TPEERETaHbMRVET ODfhen a
l ong time hasueliapsed adierivanyehegh| o W iiehfumbonaansh ¢ Rl &hop were
m xed together, the size of fat droplets becones |arge, |ea in% to the risk

of causPng fatPdfHonfSHitUheF StBALY Mt eredadheFe st er &8, © éi%re, an

i nf usi on prapakaktONshdh & IrdbMeme haﬁrbﬁ_rflpﬁra,habaega Sc Y by anfiah enul sion
and an electrolyte -3- are placed in different chanbers and m xed at the
tinme of ad®ANOSELER| b FRRATFEEAYdRBYRFOPedt GDO7FVSt ¢hambarst Baf, the s
«nown thal fehdashs SBCARGUR 1BRCIn S%efur Al of1 5 deha ALOANGY (BCGH! Srg)tf | NG
the adm nistration of a high-calorie Infusion, ané vitam n suppl enentati on
is requiredn degrehentbercexaminel (Waterddditiesegniag! b- hi gh-cal ori e

i nfusi op. I o@kder to avoi d such a problem a high-calorie infusion
preparation conprising three liquids (liquids in |arge, nedium 10 and
smal | chanbers) to whuettherrt apanisi culmrdgdivhennat olrefstigar [.saadmin ixteaeidd,

and an el ectr.al yt ar.e ded .in advance has .been devel ope for _exanpl e,
t he Fulcalﬁ%t%n u ?Eﬁé%ﬁé%%?EIPOn}. %aqﬁ%ﬁiﬁgap5??%u¥%fﬁ%gﬁﬁ’g%ggargyion

i s prepar ecthdyn cauber vashatarc gatiai 08 pmfatsitins hewéwrgr otief,f erens compaRireiqons
in |arge, dium. 15 small chanbers, in view of problens in the
Stabii 'ty P Wt BRFRERY o il EY DRSO G 8 FPBRPRGE & GBrGHe

i nfusi Qo preRakakboBSehayd Mg ReesqgChardher @ arequ L.eraddidional, work during
production and use, thus creating problens with production cost and use.
Furt her, f&@ogﬁénple, t he package insert for the

Further, when an infusion preparation containing a
sugar, an amino acid, and an electrolyte (& high-calorie infusion
preparation) is singly administered for a long period of time, it

25 may induce essential fatty acid deficiency. The development of
essential fatty acid deficiency can be prevented by the
administration of a fat emulsion in combination with a high-
calorie infusion preparation. Further, fat has a high calorific
value per weight, and alsco has advantages such as the fact that,

30 unlike sugar, it dees noit cause osmotic diuresis. However, when a
long time has elapsed after an electrolyte infusion and a fat
emulsion were mixed together, the size of fat droplets becomes
large, leading to the risk of causing fat embolism when such a
mixture is administered. Therefore, an infusion preparation in a

35 two-chamber container in which a fat emulsion and an electrolyte



20 Fulcaliq infusion preparation instructs the user not to mx a fat
enmul sion as a precaution during preparation. [0008] As described above,
techni ques that have been exam ned with respect to various problens are
useful in solving the 25 respective problens; however, an infusion
preparation that has solved all of the problens was yet to be devel oped.

Citation List Patent Literature 30] 0009 PTL 1: Japanese Unexam ned Pat ent
bl | Cati o RoD L60h. b G2 Bort sohgitEn cB ALK E Sad RaaNE PhbI | vat o
No. 2003- 9%@ainhNefrffat@nthdd heeat dee=1Qd0] 35NPL |: Japanese Phar macol ogy

& Therapeuti057 24(10), 2151 (1996) -4- Technical Problens [0011] An object
of the preé@ﬁp Fnvention is to develop an infusion preparation that can

solve all of the aboyeiph0Bli@fBer 5 120ki4t kABwh ORI AM® sk 042} occur when
The present inventors sur§r|3|ngly found that the foll ow ng advant ages can

be achi eve@ BytaBindgBhrilefifiens 200w fadtdofhe opPrist sigatiwenchtinber s

separated By qf-pRILELd ohAl8bn, ana vitamin supplementation is required to
prevent such a risk when administering a high-calorie infusion.
In order to avoid such a problem, a high-~calorie infusion
preparation comprising three ligquids {liguids in large, medium,
10 and small chambers) to which vitamins, in addition to a sugar, an
amino acid, and an electrolyte, are added in advance has been
developed (for example, the Fulcaliqg infusion preparation). The
high-calorie infusion preparation is prepared in a form that
contains infusions having different compositions in large, medium,
15 and small chambers, in view of problems in the stability of
vitamins (particularly fat-socluble vitamins). However, infusion
preparations having three chambers require additional work during
production and use, thus creating problems with production cost
and use. Further, for example, the package insert for the
20 Fulcaligq infusion preparation instructs the user not to mix a fat
emulsion as a precaution during preparation.
foo081
As described above, techniques that have been examined
with respect to various problems are useful in solving the
25 respective problems; however, an infusion preparation that has

solved all of the problems was yet to be developed.
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can be communi cably opened, wherein a first chanber contains a
first-chanber infusion conprising a sugar and a fat enul sion, a second
chanber contains a second-chanber infusion conprising an am no acid and an
electrolyte, the first-chanber infusion is 15 substantially free of

pot assium and has a relative osnotic pressure of 2.0 to 3.0, the

second- chanper infusion has a potassium concentration of 40 nEg/L or |ess
and a reIatF?énﬁgﬁ#téEghﬁ%ﬁ%ure of 2.5 to 3.5 and a nixture of the first-
and second-[gbanber infusions has a potassium concentration of 16 20 nEg/L
or nore as measured upon conmuni cably opening the partition. In this

i nfusi on prepar afPoRPIERE %iql}edlpéfeﬁé%t%’b‘f?rg’éﬂﬂeéﬁ A AATHPREd and a

reduci ng syggisd68SpALaR0GWh dHEE NGarst 138 a1@Nde t g %&ﬁre?%r&@ﬁ.erﬁ@.r ticles
in the fat emul sion does not increase during storage. Even if only one of

the inf@isions is 25 admi nistered, the patient is unlikely to devel op

hyper kal emeg,; ;¥ 385Ut @rpRaimsOr Phlebitis. In spite of the fact that it is
a two-chanber infusion preparation, various types of vitam ns can be

i ncor por at d@0ldla stable manner. The present inventors made further

i nprovenents, and final i shed & . 30 Jnv ion.. [,0013]
More specifically, theT%%eggﬁg |%Q%ntg%ﬁggng§%§éig%qﬁ}ﬂ %Pﬁgﬁoﬁh%Fé%E?ations
item zed bdodwowing adt@mealesArannbe sadnigpedpayatsbng canpimfsisngnt wo

chanbe separated. 35 by a partition that can be c ni cabl y opened,

theror b0 SERRRRFIGR MR, buf it ReBRROar MhrSPh LE oDy fiing a
sugar and aahabeetthdipitaidysependd chamerincenEarss enageandoshaihera

i nfusion coggrisin%Wan am no acid and an electrolyte; 5 the first-chanber

i nf usi on | £1¥E55FAATPST | JPHISIEO FOBRT LETIUM SHARTHARY £ r'dt el Vid S8t ¢

pressure ofsedofdt @ndnibsr thmitseaand- sbadiercanbdsl PRrhdsoR RARSSIHY an
concentration of 40 nEg/L or less and a relative osnotic pressure of 2.5 to

3.5; and a dRRPuprEldfaRtaT ilectranate ecord fdnahbeprapbgysirdwsinasia 10

pot assh ym GOMGeRLEahi PP Bfcel %f"‘?g"c!a_s SlulfOrt dSisMRASHI L HPYinfo@RBUNI cabl y
opening the partition.” Item 2. The infusion preparation according to Iteml1

wher ei n t h@Tespgrechinbe? inffudi- ohihhageerrpH cbpmies ipfesBon g ehe
second- chanher, (LafHSLON-AaS A iBH 8F S Gb/1/ of 183s! L6 3-reig 14Af usi on
preparation according to Item1 or 2,
osmotic pressure of 2.5 to 3.5, and a mixture of the first- and
second-chamber infusions has a potassium concentration of 16
20 mEg/L or more as measured upon communicably opening the partition.
In this infusion preparation, the Maillard reaction between an
amino acid and a reducing sugar does not occur during storage,
and the size of fat particles in the fat emulsion does not
increase during storage. Even if only one of the infusions is
25 administered, the patient is unlikely to develop hyperkalemia,
vascular pain, or phlebitis, In spite of the fact that it is a
two-chamber infusion preparation, various types of vitamins can
be incorporated in a stable manner. The present inventors made
further improvements, and finally accomplished the present
30 invention.
{0013}
More specifically, the present invention includes the
infusion preparations itemized below.
Ytem 1. An infusion preparation comprising two chambers separated

35 by a partition that can be communicably opened, wherein



wherein the volune ratio of the first-chanber infusion to the
second-chanber infusion is 3:2 to 3:5. Item4. The infusion preparation
according to any one of Itens 1 to 3, wherein the first chanber further
contains vitamn Bl. 20 Item5. The infusion preparation according to Item
4 wherein the first-chanber infusion further contains vitamin A vitanmn

B6, vitamn 1312, vitamn D, vitamin E and vitamn K, and the
second- chaﬁb%ﬁthf‘E&?%f?lT GOREPE ot B CPERRPR B EHIL R CRRPR1S829 25

Advant ageousightf €64 Sa ofatd RveNEkeA; [ 0014] The i nfusion
preparation of the present invention solves all of the above problens. In
the i nfusi énSpFEPAr HIRET (WELRAPF | ArteTBEcChanbdBt I ia® semaslatid aand a

reduci ng sugdho38cf9esndQh Qaedt-duidg storage, and the size of fat
particles in the fat enul sion does hot increase during storage.

Fur t her Pror &heefenst fchpmberodafofiehels rfubsitensipsludiien stfepedassiam pati ent
i's unlikel ysondevel Rer kal.em 8, VasclarePai B, + 97~ Rl ebitis.

Furt hei m)re,n Vi tamgnf%[g?ﬁncorporat edpflls exge(?;eg'{)]ot(lg)n% )it the 35 onset of
aci dosi s. Mheeseeondbdvanise tihéuphéyshian prepasalioncorscentGatdontaf el in a

t wo- chanber, tal.n ' i_C I Vvitam.ns ch _as li.pid_ soluple
vi tam ns, ggﬁggeg#ng%ﬁépo%ﬁg]gd?e?%gg ?rr%sméjnrp 4 gﬁggs?lé%u? re28'5| Ot heg;

manuf act ur iamg protessrand use cansbe arellueedndsbchesicst pirfriohsEnheod nent s
[ 0015] ., The present invention. s describ elow in nore detail. [0016]
0The b ec SR RN, Tt GeaBe 8h T4y n o Bate 189 G Gomse: BPRg o
chanbers sepamahedab)y aopearihict ithe paaticiah.be comuni cably opened, wherein
a first chanber co;}tlai ns_a first-chanber infusion conprising a sugar and a

fat emul si dr®™afnd 'SP ORaRBEPEERHIU RECRTEERANER cHetbdr YRTAEH ghe
conpri si ng rakstScRame: aGish-and Alseh ent roH %t 6. £5091Y] and the second-

chamber infusion has a pH of 6.0 to 7.4.

15 Item 3. The infusion preparation according to Item 1 or 2,
wherein the volume ratio of the first-chamber infusion to the
second-chamber infusion is 3:2 to 3:5.

Item 4. The infusion preparation according to any one of Items 1
to 3, wherein the first chamber further contains vitamin Bl.

20 Item 5. The infusion preparation according to Item 4 wherein the
first-chamber infusion further contains vitamin A, vitamin Bé,
vitamin Bl2, wvitamin D, vitamin E, and vitamin K, and the second-

chamber infusion further contains vitamin C and vitamin B2.

25 Advantageous Effects of Invention
[0014]

The infusion preparation of the present invention
solves all of the above problems. In the infusion preparation,
the Maillard reaction between an amino acid and a reducing sugar

30 does not occur during storage, and the size of fat particles in
the fat emulsion does not increase during storage. Furthermore,
even if only one of the infusions is administered, the patient is
unlikely to develop hyperkalemia, vascular pain, or phlebitis.
Furthermore, wvitamin Bl incorporated is expected to inhibit the

35 onset of acidosis. Moreover. because the infusion preparation is



Fi rst - Chanber Infusion The first-chanber infusion used in the present

i nvention conprises a sugar and a fat emnul sion. 20[0018]

Exanpl es of sugars that can be incorporated in the first-chanber infusion
i ncl ude reduci ng sugars such as glucose, fructose, and naltose;
non-reduci ng sugars such as xylitol, sortfitol and glycerol; etc. Among

t hese sugars, ,reduci ng sugars, 25 are preferable, and glucose is .
particularFﬁhﬁﬁé?%ﬁdH?é?t%?ﬁﬁpﬁﬂge§i IRETof D pFiE IS sEitayirs.
managenment suehCas SUCH ¢ UGARS 188y BanUsed csinNgkY i 8¢ oipb teRiTbi-nat + o ofnd Wo
or nore. [Q019] The amount of sugar in the first-chanber infusion is 30

pr ef er abl y 1PROFhECTRGRS It EHet Baastrguringnprageshfand oweprapabat i on of

t he present-clygweati on, the mxture of the first-and second-chanber

i nfusions may preferably have a sugar concentration of 50 to 100 g/L, and
nmore preferably 50 to 75 g/L. [0020] 35To prevent the onset of acidosis
during i nfgsi.an; sn L BR%a i in Bl is preferably incorporated in the
first-chan%%%e?ﬁ Eg?%HQ?Exangﬁééﬁgg]vitanin Bl that can be incorporated in
the first-dRQ@&bér infusion include thianine chloride hydrochloride,

t hi am ne nononitrat p | am.ne,, .octoti am ne, nd the_ |ike. 021]
The anount of vitanﬁ%eBFQ?%g%%gﬂ%ﬁgg?gghg%bg?s?n]ﬁ%%gﬁﬂﬁgyl%eWOF%nA%%?éiple,
in the rang®0d6]1.5 to 10 ng/L, and preferably 2 to 8 ng/L, based on
thianiTg. In the intH§ion 10 rggar tion of the prese i.nvention, the
mxture of the first- ahd S&C6nt-E &y PERVUSTONE prEfEr-ehl TR 3A™ ani n
81 concent @hbeis ofig ltw® dhampeks asgarare pyehepabt ytiod HatdchB/ be [ 0022]
The fat emul sion.incorporated in the first-chapber 15 infusion is an

0i | -i n- wat &PTEHDF-SFONY FIREAGCed BT BIR e rfsitsg SRPBPET SFRIGHEae ThTSET er
using an emuksibbyi DER@GE! cobpeikahg enthen aganabeaPraoducadnacgpading to a
usual nethod. For exanple, after an oil and/or fat, and an enul sifying
agent are &8GRIt GNIBRET CANSIRFxEUFRCI -Shigpped Loty pPnrcemprifiae an

enul si §9. amino acid and an electrolyte.
{0017}

First-Chamber Infusion

The first-chamber infusion used in the present

invention comprises a sugar and a fat emulsion.
20 {0018]

Examples of sugars that can be incorporated in the
first-chamber infusion include reducing sugars such as glucose,
fructose, and maltose; non-reducing sugars such as xylitol,
sorbitol and glycerol; etc. Among these sugars, reducing sugars

25 are preferable, and glucose is particularly preferable, from the
viewpoint of blood glucose level management, etc. Such sugars may
be used singly or in a combination of two or more.

[0019]

The amount of sugar in the first-chamber infusion is

30 preferably in the range of 70 to 150 g/L. In the infusion
preparation of the present invention, the mixture of the first-
and second-chamber infusions may preferably have a sugar
concentration of 50 to 100 g/L, and more preferably 50 to 75 g/L.
{00201

35 To prevent the onset of acidosis during infusion



20 Subsequently, the crude emulsion is emulsified by a conventional nethod,

such as a high-pressure enul sification nmethod. [0023] Exanpl es
of oils and fats that can be preferably used include edible oils. Specific
exanpl es thereof include vegetable 25 oils (e.g., soybean oil, olive oil,
cottonseed oil, safflower oil, corn oil, toconut oil, and perilla oil);

fish oils .g., cod liver oil); mediumchain fatty acid triglycerides
(C8_10 fat étg?/‘@g?}?%' t % Flads) PYeigrably, daGeTPrEMesd PANASET L pFbduced by
NOF Cor por ahia@ber ORQLRmodugeshineNogshi tafid B st bhd de GRONARR:38
(produced hy Kao Corporation), Mglyol (produced by Mtsuba Trading Co.,
Ltd.)); sydPhébfctirigigaabegednfesten Hqlugg| tejanine Fhdiogdtanoyl gl ycer ol

(8L8), andngukborl 80¥de 1.+3r18hdaeanoyd e 916860 pLd OO dn: Nd Stk | LkE e Such
oils and fats nay be used singly or in a conblnation of two or nore.

35[ 0024} agd the like. The enul sifying agent may be selected from for
exanpl e, vqbbgy? phar maceutical ly acceptabl e enul sifying agents. Specific
exanpl es thereof include egg yol k phospholipid (egg yolk lecithin),

hydr ogenat ed yol k ph&&phsinppit, ofs obeannpBbsiyhditiepifd r5t ¢ sbybeamn irgaist bhn) ,
hydr ogenat spybe p l'i pi.d;, nonioni c_surfact s; and_the like. Such
enul sifi erglg%aggbe%l}:seegp%&ﬁ%ryggrw% i @’nf))ifn?it|§o1f1og:{H ﬂﬁo&br re. [0025]
Soybean oi briesepaiply cultar 18y mgref evadd® @as thnamihe andhoth&0ifistisidrgg- yol k

phosphplipid (e yol k ithin) i articularly preferable as an.

emul si ?éll n§ rﬁé@ﬁ%lﬁ’_’écﬁﬁﬁ , p§ﬁ%ﬁn§sﬂévged‘t)}8pk F%‘Ei'?ﬁi?ﬁrei SHhaPei tirsn y

pr ef er abl e ahacassendicitaberl Safasiors wrqHesphoruss sOUrGemiaspdescri bed

bel ow. [002613 15 nsofar as an oil-in-water fat emul sion can be produced,
the anount §PBFEBFFaEHRN G fatCaRd™ e G BPTEsBECEr Hiahdr-é tRedfRE/L-

emul si on anegney particularly limted. The oil and/or fat is typically used
in such an anobunt as to achieve a concentration of about 0.5 to 6 wv% and
preferably about 1 t3P5 #AVoeMikskde IpgosBear R imatthenfiispbnchaherher nor e,

the emyd si finirngi 896N drs diMRiiGalkYeHSEM T SUBRLAR: ta etceiﬁ%h%rgve a
concentration of about 0.01 to 2 wv% and nore preferably about 0. to 1
W Vv% in tR&lopR@{ eredfdlatine Waltsironsit@oRY empSongyexangpdentof Eheafati cul arly

pref erabl e pRt BoGh fOfn be produced according to a usual method. For example,
after an oil and/or fat, and an emulsifying agent are added to
water, the mixture is stirred to prepare a crude emulsion.
20  Subsequently, the crude emulsion is emulsified by a conventional
method, such as a high-pressure emulsification method.
{00231
Examples of oils and fats that can be preferably used
include edible oils. Specific examples thereof include vegetable
25 oils {(e.g., soybean oil, olive o©il, cottonseed oil, safflower oil,
corn oil, coconut oil, and perilla oil); fish oils (e.g., cod
liver oil); medium-chain fatty acid triglycerides (Cs.yy fatty acid
triglycerides)} (e.g., product name: PANACET (produced by NOF
Corperation), ODO (produced by Nisshin 0il Mills, Ltd.), COCONARD
30 (produced by Kao Corporation), Miglyol (produced by Mitsuba
Trading Co., Ltd.}); synthetic triglycerides (e.g., 2-linoleoyl-
1,3-dioctanoyl glycerol (8L8), and 2-linoleoyl-1,3-didecanoyl-
glycerol (10L10)); and the like. Such oils and fats may be used
singly or in a combination of two or more.
35 [0024]



produci ng the fat enul sion according to the present invention is described
bel ow. More specifically, an oil and/or fat and an enul sifying agent are
added to water, and at | east one nmenber selected fromglycerol and gl ucose
is al so added thereto. The 30 m xture is then stirred to prepare a crude
enul si on, Subsequently, the crude emul sidiris enul sified by a conventi onal
met hod, such as a high-pressure emul sification t hod.. The hi gh-pressuyre
emul sification method ?ugal%%ggfgﬁegﬁtTa¥o?eé%§ﬁ§%§§ %§°%as§?%d”?ﬂ@ &r ude
enmul si on t Magughs aphemHdsiftiien] 18 usetcas s IMaBhoNs Coplid a3enhenoganiciehic at
arate of 20 to.700 k /qﬁg_ab ut 2 to 50 times,. -9- and preferably 3 to 20
times. In Fﬁﬁgpﬁﬁ?hEﬁék§ of’&r1gs g¥y.c PRAGPRP LRI JS8G gopFesent during
t he emul si flieeathen), thgirmnereandoli M@ peblagdat | es3er eabsshe1 0ia

limted. For exanple, glycerol and/or glucose nay be added to the crude

enul si on 5 (FPERERRALER Uity BXABPPeRfHE s orRean nBn PP OF y PABL RN |

and the reshirhBIaktsdea RNl 90KERY denchihtdit&d-s TRG BLYGSEQ! s ARALOLy
glucose is typically used in such an anbunt as to achi éve a concentration

of about 307t & POURRALIGhPIprEPepBlbNgreabout 40 to 60 W v% in the obtained
fat enul si qpo,39[ 0028] | f necessary, various additives that are
known to be addéd to fat enul sions may be further incorporated. Exanples of
such additives incl udeypelandpiubtisr parSpeviist ty exafigredblef apHamadyiis tagkdg or

i ncl ude, aci S K y ic acid alkaljs ch .15 _as_sodi um
hydrox?%e gﬁg'pgﬁgggﬁﬂgig&%%ﬁé@%ﬂgugﬁgggrg%%?dhggﬁ:§33nésaﬁ?ﬁ l%é%?ﬁgy
Exanpl es ofprefgaabte ats ds iennllgdéyag@tageraci di,edaating aacH, agi édg 6raa& d,
mal i ¢ aci d,, sucginic.acid, .and the |ike. ampl es of am no acgi ds i ncl ude
i ot o aaceRl) ouf B B kY e B BeERust | AL Rl Sartl 31 & ray
be prem xeghoaphoails 2ébwidey, G@enpesenived udiewenul sion. Water-sol ubl e

materi al s ﬁg% b? m xed into water for injection, or added to an aqueous
phase of t 6Bt ai ned fat emul sion. The anounts of additives to be used can

be suitgbly dete. Lnimgdraandsndy $e Likewsdle 85t CQMaNbnoBah! ¥e KiWMhced,
amounts. 25[ 0029] The fat enulsion is incorporated in the

first-cha PRPURTROT rPidn 28w Akt foF D aryleifiiouy usRd ey aBEPatet the

W v% and e oRlieh 862N 5dt0 parth ¥Y1aRsadndRedl. | SN shakaa /P 4418 i
i nfusi on preparation of the present invention, the mxture of the 30 first-

and second-[YRAFBELY | BB ghSUShn Bl ABoWHe Fsattcenthston & reanceahcahiemtdfon
of 0.25 to B WV sPLeferahly ?Bgsgfeéeﬂs/f@ aBRdcMPr £, P¥ §f RRADLY, L0 2.5

wW v% baseg'on oils and fats.
20 obtained fat emulsion. Furthermore, the emulsifying agent is

typically used in such an amount as to achieve a concentration of
about 0.01 to 2 w/v%, and more preferably about 0.05 to 1 w/v%,
in the obtained fat emulsion.

[{0027]

25 One example of a particularly preferable method for
producing the fat emulsion according to the present invention is
described below. More specifically, an oil and/or fat and an
emulsifying agent are added to water, and at least one member
selected from glycerol and glucose is also added thereto. The

30 mixture is then stirred to prepare a crude emulsion. Subseguently,
the crude emulsion is emulsified by a conventional method, such
as a high-pressure emulsification method. The high-pressure
emulsification method may be carried out, for example, by passing
the crude emulsion through an emulsifier, such as a Manton Gaulin

35 homogenizer, at a rate of 20 to 700 kg/cm® about 2 to 50 times,



-10- above-nentioned range, the fat enulsion and vitamn B in the

first-chanber infusion can be stabilized. The pH of the first-chanber

i nfusi on can be adjusted by using a pH adjuster, such as hydrochloric acid,

acetic acid, glacial acetic acid, lactic acid, 5 malic acid, citric acid,

sodi um hydr oxi de, or potassiun1hydroxideT9L-histidine may al so be used as a
t he stabi

pH adj uster_ . Ln_view.of _enhanci.n ity of
vitam n Bl antdhg)gg %%E??]C%a%ﬂ:eor ZOnfiSFon 6%}:13%%611%,&}10;%5, &ntglo%f_”ét %%I%lyéjc,eir(?ilty
of 1 10 or dnégsr Fhectsd riat ableseaci duting afrer emtids i @amivit, (Ghk) mefinar 0. 1
nol /L sodi um_hydr oxi de_aguequs solution required.to neutralize 100 m of a
sol ution t@“ﬁlﬁf"ﬁ?g[%i{%ﬁe&mn PheLLSF 4% nBits(th?“ﬁWE%gvx/aFBF AR -ect i on
can be typigaldeyouseddasr dwosel et bdfadded kbr she chamererifsdshon. [ 0033]
In the | nfusion preparation of the present invention, the fluid vol une of

the first- SHARBERY RY ST 0IP ia2 &dilt 3BR{PTEE APAed aB® ek i %o 2oRBt t ond

fluid vol uredfreblieting usher 2Qulseparaly oo and1the: & Ui dnuobype.Qf; t he
second- chanber infusion. [0034] ~ The first-chanmber infusion is
subst ant i ald\d/Pre8lBfosptids iviCathe pirdsa ssghseanghedlly d d@ efhieve

pot assi unt’ JTeans.ch Rk 1\ RAL ARBMMSE OB 11y} 3COURRUIHSE Al 13 ARy 24 0035]

The first-chanber infusion has a relative osnotic pr out 0Oto
3.0. The rélcattiOve/BSnoin cthyyr edbdarieedsfaksetisrienn refers to a ratio
relatiyg to[Otot}%}osrmti c pressure of physiological saline (i.e., arelative
ratio, with the osnotic 30 pressure of physiological saline defined as 1).
The rel ative osnotic 1§ esseseany . tWerioususidnt ieferthato axer ghownried atd ve to

o3y BB ol RINAAOHGhe AL i YRLE250 2408 M BEaRPES 102
such additives include pH adjusters. Specific examples of pH
adjusters include acids such as hydrochloric acid: alkalis such

15 as sodium hydroxide and potassium hydroxide; and organic acids
and amino acids. Examples of organic acids include acetic acid,
lactic acid, citric acid, malic acid, succinic acid, and the like.
Examples of amino acids include L-histidine, L-lysine, and the
like. Among these, oil-soluble materials may be premixed into an

20 oily component of the emulsion. Water-soluble materials may be
mixed into water for injection, or added to an aqueous phase of
the obtained fat emulsion. The amounts of additives to be used
can be suitably determined, and may be the same as conventionally
known amounts.

25 [0029]

The fat emulsion is incorxrporated in the first-chamber
infusion in an amount of 0.5 to 6 w/v%, preferably 1 to 5 w/vg,
and more preferably 2 to 5 w/v%, based on oils and fats. In the
infusion preparation of the present invention, the mixture of the

30 first- and second-chamber infusions contains the fat emulsion in
a concentration of 0.25 to 6 w/v%, preferably 0.5 to 3 w/v%, and
more preferably 1 to 2.5 w/v%, based on oils and fats.

[0030]
The first-chamber infusion has a pH in the range of 4.5

35 to 6.5, and preferably 5.0 to 6.5. When the pH is within the



11- The second-chanber infusion used in the present invention
contains an amno acid and an electrolyte. [0037] Any am no acid that can
be incorporated in amno acid 5 infusions for the purpose of nutritional
suppl ementation for the body may be used as an amino acid to be contained
in the second- chanber infusion. In the pfesent invention, the amno acid
is typically used in . the fotiti a_free am.no acid. However, the am no
acid may aF%@VBémﬁEE&P??gtqﬂ?gPor %ff?§[ﬂmﬁiﬁéeau??%éY%kﬁmﬁ? ScdBptdl e salt,
an ester, &ilNs@cyhafiest viatfine@onOktal 1k paPRividezcExamueepuobsef 1188 @iFgr0 aci ds
that can be _incorporated in the second-chanber infusion jnclude L-Ieucine,
L-i sol euci FEAPeyaf pHESIR |GA8 R, 2RI EHrbMyn8s1Rdt & B Gishidys teE- nBesh G ne,

L- phenyl al aRiaR8chLoBYSIRNE, aeekYEOSENE, d1u@hdlNhBSrid U8t dLBeic IReia,
L-alanine, L-proline, L-serine, glycine, L-aspartic acid, L-glutam c acid,
and t he®| i R&LliExafptesChfrkfiard dacisadsunt Rydriifde ioFopganrelaeihydraride.

such as L-argjaing: iy dhachld de. ugé&yﬁe; oz Qﬁgf@fe@i?” de, L-glutamc acid
I e, and L=

hydrochl ori de, L-histidi'ne hydrochlori ysi ne hydrochl ori de;

organi ¢ 20 [&@Bdlsalts such as L-lysine acetate and L-lysine nalate; etc.

Exanpl es of am no aci rsel - osine. net hyl [ et hi oni ne
nmet hyl ester, L-nethﬂgh?%%%e§ﬁj$ﬁgsq§P? %ﬁé %#éb%%’ §i%Ex§§%$%%“§?hnﬁ%fy|
am no aci d§imstlodembercetiisiloncpsetermhlNaast wl tietaygtBplandity of 1

N-acetyl-L-prqline, ;and. the like Examples 25 of am no aci i peptides

o udkl L GepPs LI selBatapt ARG Se berR e B pgRRpr. Trf T R hd.
L-tyrosyl - medr/gi Rbdeun anghirdaa dei kquedts payfutdvhareqbi 4@t Reuitsapied er ably
incorporatg% inlthg fachg of acetélcisteine in view of stability. Such

ami no aci ds el b8 (Rt By OB Are preferably used in a conbination of
two 30 or momezijfromthe viewpoint of nutritional supplenentation. For
exanple, it is preferable to _incorporate at | east all of the essenti al
amino acids (i.e., 9Xyitddl6f uaksio fod deieetiuGate PeL fvpdrabty nsed as

L-val i ng, lrlysiBgt & t{HLANINRR .- chahby PR onlMet hi oni ne,
L- phenyl al ani ne, and L-histidine). 35[0038] -12- The anmount of

am no aci dd %3t he second- chanber infusion may be, for exanple, preferably

40 to 120 g/L, and mage (pEChREADloh ebArdOfof/ br HASEHAlnENEldl amount

of free amno acids. In the infusion preparation present invention,
t he the fluid volume of the first-chamber infusion is suitably

determined according to the total fluid volume of the infusion
20 preparation and the fluid volume of the second-chamber infusion.
[0034]

The first-chamber infusion 1s substantially free of
potassium. The phrase “substantially free of potassium” means
that no potassium-containing compounds are added.

25 [G035]

The first-chamber infusion has a relative osmotic
pressure of about 2.0 to 3.0. The relative osmotic pressure as
used herein refers to a ratio relative to the osmotic pressure of
physioclogical saline (i.e., a relative ratio, with the osmotic

30 pressure of physiclegical saline defined as 1). The relative
osmotic pressure of the infusion refers to a ratio relative to
the osmotic pressure of physiological saline, unless otherwise
gspecified.

[0036]

35 Second-Chamber Infusion




5 mxture of the first- and second-chanber infusions preferably has an

am no acid concentration of 10 to 50 g/L, and nore preferably 20 to 30 g/L,
based on the total anmpunt of free am no acids. [0039] A preferable

conbi nation of amno acids to be 10 incorporated in the second-chanber

i nfusion, and proportions thereof are, féd-exanple, as follows, in terns of

free amno acids: L-leucine: 5 to 15 g/L; L-isoleucine: 3 to 9 g/L;
Lvaline: 3 to 9 g/L; TRe Ferpmd- %pQWP@fZl§fE51?Pﬂﬁ?%bﬁpnéhelp§e$%ﬂ% g/ L;

L- tryptOphﬁﬁvegtgoﬁobéhﬁﬁﬂﬁs lanMeh Dh O i ves dﬁdGahoefeé%ﬁHﬂyté— 15
phenylalanine: 1.8 to 9 g/L; L-cysteine: 0.1 to 1.8 g/L; L-tyrosine: 0.06

to 1.2 g/Lio@Baﬁglnlne 3to 12 g/L; L-histidine: 1.2 to 6 g/L; L-al anine:
3to 9 g/L; L-prolingnhylagihd S Lbha'tS@ h“@e nlgic%rtp%ré‘t%dgillr ajghyoc'aa até- 2

to 6 g/L; L-aspartic aC|d 0.12 to 1. L-glutam c aci
1.8 g/ L> 20phdosdpns for the purpnseh@fmﬁﬁmtonnpleplamlamt@ftlphefpre@wt

I nvention, '& %ﬁtﬂ)’é %Qéd ta%e ];1' %E?%%qs%%ogg 8&‘?@%{ nuschgngecox%d—

preferably co talrhs amno acids In |'ow ng concent I ons
of free amabemperdsnfisiwuci he: tige tm@egtL;ntem@dmumlmeamins doidt.is 259/ L;

L-val i ne: 5.t L-lysi.ne: 5 q/L; L- thregnine:

oL L yevBaktaly coded g ES 6B Gk e Athe aciq) SBRvErer dhe ©

L- phenyl al amine: a61@5nay)a%éb @éLushcy&taﬁmefoamoaft@ ﬁhékﬂﬁaauthcbyb@SIHG

0.03t9 0.6 g/L; rginj L; L-histidine: 0.6 to 3

ot anfhe; artebhabht Baley an e25Ehr adl Al A5Tsvar iver oA Aebeltiteo 2.1

g/ L; glyci fmam@l@st@f?’flgéd- anin@S Ak & Criatl Gan0pB6ih8ofodrdlds iandne
L-glutamic acid: 0.06 to 0.9 g/L. [0041] The electrolyte_to be incorporated

in the secd¥EONdsChpmbRerinfitISmodndudy b BUPAYt & tRgEeRSINg ed 1HR 1iRE

infusion 13vehhel di. Mr&SpRCI f.ile vopnatn i $,_ABtRiSSILol yte contained in
a body fluid odX fluid electrolyte (e.g., blood and intracellul ar

fluid), whilc ptarine) tla%’étalﬁﬁys#oﬁwseabl yLT apoitam. é-ddsrdfine.
Speci fig exanpkasn,of ﬁ%’zﬁbﬁn%‘?t FOLYEES. 5 diylinde pOLasSIUM kel um

sodi um nmagnesi um phosphorus,” Zzi nc, 1or|ne I'n "t he
i nfusion pﬁeﬁéﬂ&@méﬂ @¢ldhéﬂ¢¥é@enﬂikﬁveﬁﬂﬁmnlE$taﬁgmpm@f@paﬁlealhmt such

an el ectrol ¥1tceiu ﬁ&% Qf RQIigt edy o %‘}I& fdd §L aggmgé ﬂr#}%}i)c%ﬁ_%r
parti cul ar, aIt oug SSIUH]IS usua i ncor pora %uslons of
a L-cysteine hydrochlorlde L- glutamlc acid hydrochloride,
L-histidine hydrochloride, and L-lysine hydrochloride; organic
20 acid salts such as L-lysine acetate and L-lysine malate; etc.
Examples of amino acid esters include L-tyrosine methyl ester,
L-methionine methyl ester, L-methionine ethyl ester, and the like.
Examples of N-acyl amino acids include N-acetyl-L-cysteine, N-
acetyl-L-tryptophan, N-acetyl-L-proline, and the like. Examples
25 of amino acid dipeptides include L-tyrosyl-L-tyrosine, L-alanyl-
L-tyrosine, L-arginyl-L-tyrosine, L-tyrosyl-L-arginine, and the
like. In particular, L-cysteine is preferably incorporated in the
form of acetylcysteine in view of stability. Such amino acids may
be used singly, but are preferably used in a combination of two
30 or more, from the viewpoint of nutritional supplementation. Fox
example, it is preferable to incorporate at least all of the
essential amino acids (i.e., 9 types of amino acids: L-leucine,
L-isoleucine, L-valine, L-lysine, L-threonine, L-tryptophan, L-
methionine, L-phenvlalanine, and L-histidine}.

35 [0038]



10 two-chanber infusion preparation in order to avoid the risk of

adm ni stering a high concentration of potassium potassiumis incorporated
only in the second-chanber infusion according to the infusion preparation
of the present invention. [0042] 15Exanpl es of potassium sources include
pot assi um chl ori de, potassium acetate, pétassiumcitrate, potassium

gl ycer ophosphat e, potcrgssi um sul f ate, pot as&i umlactate, and the |ike. Anmong
these, potassium gl y¢8FopHBePphate FEHr 8FePante Pic 56587 f WP ct s as a

phosphor us is@uEeen BUEHbPOIFasseuamPEle SPHegesalBY He td 11He of/er Med wbre
hydrate. Potassiumis_incorporated in such an anount as to achieve a

concent r at PSREGFAREY mEy/1C dP0) 845 (M rabit)e250tdl Anaund/ Pf FRee unino

second- chapbersi nfiysiteR. sheuben igdpairani f eparatd Yrelbnthentde ORnet he
m xture of the first- and second-chanber infusions has a 25 potassium
concent ? at M3#tEFe 18E i (Figstnopred (PrEme-shpjbes Hofusiarsgprpfesnbl s

preferablya%@aﬁQngohéggvdﬂncngégkion of 10 to 5EX&ﬂ@'%§xP%m&%' £Q§é§ [£€s

i nclude calciumsalts such as calciumgluconate, cal ci umchlofide, calci um
gl ycer ophoggh&ee30 30/ ealkéisgh Pacthe etoted] emamnpant of fremnamgnoandidal ci um
acet ate. Cafloggggn salts may be in the formof a hydrate (e.g., calcium

gl uconate hydrate). Calciumis incorporated in such an anpbunt as to achi eve
a concentration of 13 pEgférapld essbiprbfienabht yanGirico at2deEgs e in t he
second: cha r_infusion. In the infusion 35 . preparation of the invention,
The m K7 ur anerrpPrded dn e, SRgbRo haibet yBERRESRL(f SrobRBL 8EA of um
concent r at ithrrebf Sardq/dororexkhesie ( paeferialy , 3ihot &ridEqid Erek08d4lo Exanpl es
of sodi um sour.ces_include sodium salts such as 5 sodium chloride, sodium
lactate, s&GiORT abetBE Sodi G S0 F4te L6 GHEYIS et dphd's BHE&E el sodi um

citrate, ardisadiumiqdt aje.; LWhes:phospher us, gand cahigidgniard/ oro magnesi um
are incorporated in the infusion preparation o? the present invention,

sodi um ci t F4te FsTHYRFRNN Y Cuseload ¥ Wodt uieEbiATdd e n0opdEp 4 & @/éveht 10

preci pitat ipenofiat Hes £liemERbss $PMi WD SRUWELGRS . MBY1 b& i & Rerfofm of a
hydrate. Sodiumis incorporated in t he sécond-chanber infusion in a
concent r at ("FHCEENE0 ¢ FA0® AEG/ B/ Lank-graamdngbl § 80 1d 90 inEghisthdite:

second- chanber ¢)nf ugjon.r JN Ahgel “ﬁ%&%"d@gﬁ,p%r—g%?ﬁngi 1he PRI eSEM,, 1.-
invention, the mxture of the first- 15 and second-chanber i nfusrons
pref erabl y slgadng: sodé urm 4.2 g/L; glycine: 1.2 to 6 g/L; L-aspartic acid:
0.12 to 1.8 g/L; and L-glutamic acid: 0.12 to 1.8 g/L.
20 {0040}

In the infusion preparation of the present invention,
the mixture of the first- and second-chamber infusions preferably
contains amino acids in the following concentrations, in terms of
free amino acids: L-leucine: 3 to 9 g/L;: L-isoleucine: 1.5 to 4.5

25 g/L; Le-valine: 1.5 to 4.5 g/L; L-lysine: 1.5 to 5 g/L; L-
threonine: 0.6 to 3 g/L; L-tryptophan: 0.15 fto 1.5 g/L; L-
methionine: 0.3 to 2.4 g/L; L-phenylalanine: 0.85 to 4.5 g/L; L-
cysteine: 0.03 to 0.9 g/L; L-tyrosine: 0.03 to 0.6 g/L; L~
arginine: 1.5 to 5 g/L; L-histidine: 0.6 to 3 g/L; L-alanine: 1.5

30 to 4.5 g/L; L-proline: 0.6 to 3 g/L; L-serine: 0.3 to 2.1 g/L;
glycine: 0.6 to 3 ¢g/L; L-aspartic acid: 0.06 to 0.9 ¢g/L; and
L-glutamic acid: 0.06 to 0.9 g/L.

[0041]
The electrolyte to be incorporated in the second-

35 chamber infusion is an electrolyte that is used in the infusion



concentration of 25 to 50 nEq/L, and preferably 30 to 40 nEg/L. [0045]
Exanpl es of nagnesi um sources include magnesi um sul fate, nagnesi um
chloride, nmagnesium acetate, and the |ike. Magnesium 20 sources may be in
the formof a hydrate. The anount of magnesiumin the second-chanber
infusion may be, for exanple, 1 to 20 nE&Pt, and preferably 5 to 15 nEq/L,

in the secqnd-chanber infusion n the i nfusi on preparation of the present
i nvention, %3ﬁé8 i C&FbSBFC%ﬁéG?}i takd €BcoE & CPREBLIGhs 2

pr ef er abl yb|®a§ maﬁdrragmﬁlﬂmleoege@tf@ﬁy&n Qfe 9.p Mbo'lep a0/ L, and
preferably 2 to 6_nEg/ L. [0046] Waen an i nor gani c salt i s used

as a phospHEtEecedlrtdr G uniBheR ptalt feardifalpelds Wnivedehasecahly

preC'p'tatgﬂﬁggtéﬁﬁoéigéﬂﬂd&yﬁ@1(Eéﬁﬁﬁf%csék&n.ﬁ%?hﬁa%u%ﬂdbﬁgktrolytes
glyceroghosp ate or tassi um gl ycerophosphate, is preferably used. Wen

| eci t hif i sngdedeaRoERs TN s thmageﬂiumh rRgNesEEe. ciwmARNorushezleei t hin
al so acts as18-PHOSPROK Ushes QUiEe: Eﬁfegeérpw ARhbUede | fom [ ecithin

can provide a sufficient amount of phosp or us s unnecessary to
i ncor por at ®@rgEesphdnveniipn.hd tségopdetdrzatier that 1Suchmh red.emteoilpte atoton of

cal ci um phqgph C h ref L.a T nt .of
phosphorusQ%h ﬁhgrgg%%% Qﬁaﬁﬁ% f$@%ﬁ§?%%m%h §fug gn eggnﬁggglﬁPﬁﬁ“zo
nmol / L. | n alltboughuge s pinapdsatisoal bf iﬂuanpnrebédonn hdien ninelgiensfod he

first-.and . 5 second-chanber. i nfusi ons, pref.erabl S a hor ys
Lomoent o s> ERAREE DIRE o PHBLERR RS SRt B8 &P o8 047,
Exanpl es ofadmintssouingsa iHigjudenzentrstidrato®, paikass e chl@rdsdemang t he

i ke. Zinc sources %¥ be in the foitit_of a hydrate. The anmount of zinc in

the second OFIRBEFAFHE Rt oh 1t thessegond: GHAFReE. iPhUsHD | FAIREOgRY to the

preparati onn@hstibe pretdGn bite tREXp el shhentisst- and second- chanber
i nfusi ons preferably has a zinc concentration of 1.5 to 9 pnol/L. 15[0048]

Exanpl es oft 08ARdri ne sources include sodi um chl ori de, pot assi um chl ori de,

magnesi ym chl ori de, aﬁ?@gbcgfOﬁéfg%sf%Rdsbﬁﬁcéél%%ciga% dapunL; gf chlorine

in the second-chanber usi on nmay be, for exanple to 100 nkg/L, and
pref er abl y “hgorédgo pEgiisiwp acrtake. |@ﬁtﬁﬁsmmmppép§@b@|ompﬁﬁsaMmy pr esent

i nventi on, q:]as y th{déﬁtlxé)éet thaishS b, 806 ZS%@%EE%[’%&J[{E@&%' O8R4 the

preferably ne concentration o and nore
preferably13$et03ﬂ@ﬂmE¢m@Se potassium glycerophosphate ls preferable

because it also acts as a phosphorus source. Such potassium

20 sources may be in the form of a hydrate. Potassium is
incorporated in such an amount as to achieve a concentration of
40 mEg/L or less (preferably 25 to 40 mEg/L) in the second-
chamber infusion. In the infusion preparation of the invention,
the mixture of the first- and second-chamber infusiong has a

25 potassium concentration of 16 mEg/L or more (preferably 16 to 25
mEg/L), and more preferably 16 to 20 mEqg/L.
[0043]

Examples of calcium sources include calcium salts such

as calcium gluconate, calcium chloride, calcium glycerophosphate,

30 calcium lactate, calcium pantothenate, and calcium acetate.
Calcium salts may be in the form of a hydrate {(e.g., calcium
gluconate hydrate). Calcium 1s incorporated in such an amount as
to achieve a concentration of 15 mEg/L or less (preferably 6 to
i2 mEg/L) in the second-chamber infusion. In the infusion

35 preparation of the invention, the mixture of first- and second-



[ 0049] 25The pH of the second-chanber infusion is preferably adjusted to
6.0 to 7.4, and preferably 6.5 to 7.2, by using a pH adjuster, if
necessary. Exanples of pH adjusters that can be used may be the sane as
menti oned above for the first-chanber infusion. In particular, the use of
citric acid is preferable because it 30-é4n inhibit the precipitation of
cal ci um phosphate. Wen, t he second-chanber infusion has a pHwthin the

above- ment | GIEREF ahEIS LRt agc PdSat Rl SOBCERERBIERR St GBI hefiF cHESS
changes, sq%ﬂeggrgbgysﬁakpq;gﬁq/gjglutanlc acid, can be stabilized.

Furthel nore, the pH of the m xture of the second chanber infusion with the
35 first- cHéWHéﬂ i nfusion can be maintained in the opti numrange as -16-
_descr! bed bel ow. [00 s of sodllﬁts s@u?@é:\éefﬁcidﬁet @%dﬁﬁﬁogglg{'%g%ﬂ a

i nfusion, distilled mater F I njection can be typically used Pn

t he infﬁ5|GﬁﬁbﬂwpahéﬁxtﬁecﬁSQngmp&QQE¢meJrﬁﬂﬁnumonqet@eesenmhdmchahﬁ@we

i nfusion h e i_C_pr f ut 52]
necessary,%ﬁﬁgﬂﬁnb #%é?éﬁggyhﬁgfloggé éitxgggén?ggﬁﬁégLﬁbaaﬁgggcont H a
stabilizer pﬂaﬂ@hptes,oin@tqdﬂduumeasdtémumagmeshamlaﬁerimmdﬁpﬂiatndtmﬁ the

i nfusi on preparation _of t (ﬁ{egeng i nventi.on |nc¥ude sulfites 3 uch as
sodi um bi sulFFiEE P TE SR H 1 e Cbe EBRPFTITEn B SO LaNi P BT WbATEEFAREY 5 t he
first-chansfettrabhi uséen,as W fsobieunSsoneey For aradri o thesweaond- chanber
infusign. The ampunt |fite in the second chanber infusion my be, for

_of
exanpl 80 2PRESIBRCAGION TR FIGHARES on SPRLYT L SHHIP MeyaPPotlis Bher

types of form of a hydrate. Sodium is incorporated in the second-chamber

infusion in a concentration of 50 to 100 mEg/L, and preferably 40
to 80 mEg/L in the second-chamber infusion. In the infusion
preparation of the present invention, the mixture of the first-

15 and second-chamber infusions preferably has a sodium
concentration of 25 to 50 mEq/L, and preferably 30 to 40 mEq/L.
{0045]

Examples of magnesium sources include magnesium sulfate,
magnesium chloride, magnesium acetate, and the like. Magnesium

20 sources may be in the form of a hydrate. The amount of magnesium
in the second-chamber infusion may be, for example, 1 to 20 mBEq/L,
and preferably 5 to 15 mEg/L, in the gecond-chamber infusion. In
the infusion preparation of the present invention, the mixture of
the first- and second-chamber infusions preferably has a

25 magnesium concentration of 0.5 to 10 mEq/L, and preferably 2 to 6
meEqg/L.
f0046]

When an inorganic salt is used as a phosphorus source,
calcium phosphate and magnesium phosphate may precipitate.

30 Accordingly, an organic salt, such as sodium glycerophosphate or
potassium glycerophosphate, is preferably used. When lecithin is
used as an emulsifying agent in the first chamber, the lecithin
also acts as a phosphorus source. When the phosphorus derived
from lecithin can provide a sufficient amount of phosphorus, it

35 is unnecessary to incorporate phosphorus in the second chamber,



20 vitam ns can be added to the infusion preparation of the present

i nvention. Various types of vitam ns can be stably added to the infusion
preparation in the two-chanber container w thout the need to place the

i nfusion preparation in a three- or four-chanber container. This is one of
the features of the infusion 25 preparatildn of the present invention.
Vitamns are classified into water-soluble vitam ns and fat-sol ubl e

vitanins. PR% A8 PRETER LR HP8paF at AR Y HREPPRES et ts nv &iGusr, Which is

fat - sol ubl @reéirbalbie | S Taddefloh®r td¥e dhokphoshaniertHizeshbal - citaktdier, a
water- soluble vitamin nmay be added to either the first- or second- 30
chanber i nfi@§UEAT HBRE RS\, 8% G83BP1Ded di078, MPpidi nIB1the Hefieriano t he

first-chamhee bhphdshOnor QR4 vEXRPh eScrRf rataLsSOF Ulle Midam aﬁdadded to

the infusion preparation of the present invention Include B-conplex 35
vi tam n8 a¢centamignier |infygdionk oprefendiiynhas 18 1piesplanuse), - 17-

exanpl es of. B- i i LRAC Vi t.am I jR), Vvitamn B3
(ni aci n), \%iotlﬁ g%lggPéEﬁ(%aénf?g %@n?g %@‘?%L \??1? aﬁlogg%%égeﬁaab%\gn%;o( @oti n),
vitam n 89mmodl/t.e acid), and vitam n 812 (cyanocobal am n). Further,

exanpl es of fgtﬂsol uble vitamins 5 include vitamn A, vitamn D (in

parti cul ar ,[Oghol ecalciferol), vitamn E, and vitamn K [0055]

Wien vitam n C (ascordsiampaesddf i siraddetrcet Codllte addedstioretd hefirer bot h
of the éi rsi}-l an seco{gd-chiq%'eer 10 i nfusi ons. However, it ism{‘)r ef erably
added t9 t f8185L8Rd- TanDEr Hifusi DM WRERCHT tHH Pecins TRAJE ™ % e
second- chamR@kiaitaf usinen ambhigt asP uinOfi nvithank dcdnd tHAB S € ARG Chankern | 5
infusion is, for exanple, 50 to 500 ngy/L, and preferably 100 to 400 ng/L.

Further, it Be MRPLSE on Ipr Ehar lrfwiosf prapapres@ntof] mhenthvantidre vibeani n

15 C concemfikatir8Nof ntﬁé‘efi’fisX:LUéﬁd0§e<§$}§i-fcjh][a§1}bl'era_ﬂgf§§f&[bd'ﬁi@%@ﬁﬁl¥lhas

infusions is preferably set to satisfy the follow ng ranges: generally 25

to 250 ny/ & zppef epateytisgion 2601nG/ 1o Amhoddie preferably 40 to 100 ny/ L.
[ 0056] 1 20A5 g\igegmi n 82, riboflavin, riboflavin sodi um phosphate,

Examples of chlorine sources include sodium chloride,
potassium chloride, magnesium chloride, calcium chloride, and the
like. The amount of chlorine in the second-chamber infusion may
be, for example, 50 to 100 mEg/L, and preferably 40 to 80 mEq/L.

20 In the infusion preparation of the present invention, the mixture
of the first- and second-chamber infusions preferably has a
chlorine concentration of 25 to 60 mEg/L, and more preferably 30
to 40 mEg/L.

{0049]

25 The pH of the second-chamber infusion is preferably
adjusted to 6.0 to 7.4, and preferably 6.5 to 7.2, by using a pH
adjuster, if necessary. Examples of pH adjusters that can be used
may be the same as mentioned above for the first-chamber infusion.
In particular, the use of citric acid is preferable because it

30 can inhibit the precipitation of calcium phosphate. When the
second-chamber infusion has a pH within the above-mentioned range,
amino acids that are prone to undergo chemical changes, such as
L-¢ysteine and L-glutamic acid, can be stabilized. Furthermore,
the pH of the mixture of the second-chamber infusion with the

35 first-chamber infusion can be maintained in the optimum randge as



flavin nononucl eotide, and the |like can be used. Wen vitamn 82 is added,
it can be added to either or both of the first- and second-chanber

i nfusi ons. However, vitamn 82 and folic acid are preferably placed in
different chanbers in order to prevent the 25 destabilization of folic acid
caused by a reaction between vitamin B2-dfAd folic acid. For exanple, when
folic acid _is added to the first-chanber infusion, vitamn 82 is preferably
added to t HESSELBAY-R&ftber i nfusion. Wien vitanin 82 is added to the
second- chanbekoh nfusi on, the anmount of vitamn 82 in the second- 30 chanber
infusion is, for exanple, generally 2.5 to 15 ng/L, and preferably 4 to 8
mg/L, in terms of ri BSf BagPhYeRurithdne Fﬂ0@$ﬁr¢hﬂﬂ%¥bﬁn§ﬂépgmaﬂh@ﬁléﬂ@ﬂhe
present in o 2 n the m xture of the
first- andvégggngogﬁhﬁ%(hﬁgﬁ}ggﬁdﬁg pre?& % set to satisfy the
fol l owihg M&AGes: - 18- generally 0.5 to 10 ny/L, and preferably 0.5 to 3
ng/ L, in teLns of riRQaqf 057 ] p i XL Nng l.ts of
pyri doxi ne such as 5q§y%§ Q??éé)é% %rAﬁﬁﬁ ,Qgﬁgﬂ§hég i e c%ﬁ?ﬁﬁ%lﬁged.
When VItanWheBéecsn@mhhaMbert1@&nsb@nadﬂediteletiherosmoﬁﬂﬂIpreésthe dfi rst-
and second- hagbgr |nfqﬁzons However, vitam n 86 becones very unstable to
I i ght when aPPUox s?s Yh vitamn 82 Therefore, vitamn 86 is preferably
added to theosrfiusion to which vitamn 10 132 is not added. \Wen vitamn
136 i s, added to the first-chanber |nfu5|on t he anmount, of vitamin 86 in the

first-thamber infusidh PECCFRFTexdMs &Pt ﬁﬁh%WERW%PQ?QﬁﬁoTOOFQ¥T? Rfggent

preferably i2vent0o® @Y loodtaihehMBtMhi PYHdrdOXEfeap Iy brekrabm 1 ie-d rhudgi on
preparatlon of the present invention, the vitamn 86 15 concentration in -

the m xt ur §28f PEhENFOFRATALEN] 18 Eba dludsiosr PRAPASRbHEN iaf pibef Brastyt set to
satisfy thenfahlouh NthdAREES1980EE aé&a&l L %o&Qwﬁr%Lsumdcc?or %@L%BJ % ina to

3.5 nmg/L, in terns of pyridoxine. [0058] 20Wen folic acid is a it can
be added t deepbhesibiomhoth vditampa $1r@ﬂntﬂ%m@dsénohﬂecf%ﬁﬁﬁﬂchamb38|ons

howevey s dge SsRbe! egtfpﬂr%fﬁeag%eggrzer#@%ééd Sty %ﬁ@@géowf%gf@%ﬁ Weo.f OA'C

acid is a to the sion, anmount cacrd

the first- 6h§nb@©unhf®@|3uiﬁn§e ﬁurtbaaﬂgk@@rgenmbarlynfhsudnamas Be8 fqﬂlﬂ
and prefer Q % §1 92 Further, in the infusion preparation of the
pr esent |nven ? ¢ird concentratlon in the mxture of the
first- andi@ééamd chanber infusions is preferably set to satlsfy t he

following ranges: gengrabhy:Qod 19 ekl by, VL RIS SRR 058,18 O 4

20  vitamins can be added to the infusion preparation of the present
invention. Various types of vitamins can be stably added to the
infusion preparation in the two-chamber container without the
need to place the infusion preparation in a three- or four-
chamber container. This is one of the features of the infusion

25 preparation of the present invention. Vitamins are classified
into water-soluble wvitamins and fat-soluble vitamins. In the
infusion preparation of the present invention, a fat-soluble
vitamin is added to the first-chamber infusion. Further, a water-
soluble vitamin may be added to either the first- or second-

30 chamber infusion. However, as described above, vitamin Bl is
added to the first-chamber infusion.

[0054]
Examples of water-soluble vitamins added to the
infusion preparation of the present invention include B-complex

35 vitamins and vitamin C. In addition to vitamin Bl (thiamine),



As vitam n 812, cyanocobal am n, hydroxocobal am n acetate, nethyl cobal am n,
and the |ike can be used. When vitam n 1312 is added, it can be added to
either or both of the first- and second-chanber infusions; however, it is
preferably added to the 35 first-chanber infusion. Wen vitamn 812 is
added to the first- -19- chanber infusiréd; the anount of vitanmin Bl2 in
the first-chanber infusion is, for exanple, 2 to 10 pg/L, and greferam

2.5 to 5 pGFETPERF t HerB- GHPLRE VhERIHH lﬁﬁéﬁéﬁaﬁww B2hd rppeseayin)

i nvention, vtlmgmyht@m(hl%ﬂeanqonggaémﬁilw (pAntBendh ¥t WS Of, Lheamihigst - and
second- chanber infusions is preferably set to satisfy the follow ng ranges:

general |y 0itapdn 197 nfiotiaid pireaminbdly (Fodicoagidh/ and goéeniAsBRE aci n,
for exanpl §,Ahcebbapm4f ca %tﬁ}] e%%ﬁB{Lgsler%d«so%ﬁﬂa%#éﬁgldss added,

it can be added to either or of the first- and secon
i nf usi ohs; iRewedervitamirs Apr fispabh D addedardithbasecdrnd-cclrdebEerdohf usi on

When ni aci d opd- chanmber infusion, the anmbunt of niacin
in the secghggmﬁggg é#@#{%&a@%ﬁlg for exanple, 10 to 100 ng/L, and 15

preferably [20560 50 ng/L. Further, in the infusion preparation of the
present invention, tﬁ% nlac n co entrat ] on |n‘ipe m ture 0 thetjlrst-
and second- chanber 33|3ﬁ P 5 éF@FSB yC s o ‘Safl §F9 the Y1 1%6wi ng
ranges: geaﬁﬁaﬁlyo5eithéﬁ)dmgbbthaﬁﬂ tméﬁﬂmﬁ&bhyaﬁdt§eéﬁhdHﬁHamb%Q[0061]

As pant ot heni.c aci d, panthenol K can be preferably used. \Wien pant ot henic
aci d iigadd’@ﬁusﬁ?“%an fpeeifted t o 2iREPTEPL fﬁo@‘#edif ton&hei peponddiamber

second- chanbetsh h USWoRs; vheweverc id adSelr €befadlesdednbfnéPeinrusion,
second- chanber infusion. Wien pantothenic 25 acid is added to the

second- chartbér 3PAFRS| O, Vitseianbuht Bie patoachehpebeti nfusioneis, for

second- char@fph 8f Ush Of isho ig)1.eXaAR! Srefert®130188/ Lo ARA oy 8f erallnel0 to
20 ng/ L, in the case of panthénol. Further, in the infusion preparation’of

t he presenﬂﬂiﬁbén%ﬁ%ﬁﬁquupq@@ﬁfﬁéh©$ oridenpraseoh 1¢WQﬂﬁ§Qﬂ:xﬁbﬁebe&nﬁe 30
first- 1§”dc5%BHBQnE€3;‘]{§§T o 81 ARk Ry %raguséetaﬁ n%if}%%:}i}ﬁg v

foll owm ng ranges to 15 ng/L, an prefer
[0062] - zemfpsef)emlﬁwmﬁﬁe:@btlm st mms@hanherfmlﬂtmr@wraMea biotin

I's added tQ Lne,$85 0 LNYMChg) Bl USEO ur IS 3BOHE1208 RIALT Bnla b€

preferably 40 to 100 mg/L.
00561

20 As vitamin B2, riboflavin, riboflavin sodium phosphate,
flavin mononucleotide, and the like can be used. When vitamin B2
is added, it can be added to either or both of the first- and
second-chamber infusions. However, vitamin B2 and folic acid are
preferably placed in different chambers in order to prevent the

25 destabilization of feolic acid caused by a reaction between
vitamin B2 and folic acid. For example, when folic acid is added
to the first-chamber infusion, vitamin B2 is preferably added to
the second-chamber infusion. When vitamin B2 is added to the
second-chamber infusion, the amount of vitamin B2 in the second-

30 chamber infusion is, for example, generally 2.5 to 15 mg/L, and
preferably 4 to 8 mg/L, in terms of riboflavin. Further, in the
infusion preparation of the present invention, the vitamin B2
concentration in the mixture of the first- and second-chamber

infusions is preferably set to satisfy the following ranges:



second-chanber infusion is, for exanple, 10 to 100 pg/L, and preferably 20
to 80 pg/L. Further, in the infusion preparation of 5 the present
invention, the biotin concentration in the mxture of the first- and
second-chanber infusions is preferably set to satisfy the foll ow ng ranges:
generally 1 to 50 pg/L, and preferably I68 o 40 pg/L. [0063] 10As vitam n

A, retinol lmtate,cC b referabl y used. rther, vitamn A oi] formed
by di ssol vi%%errggiﬁo?'%a i ng“g/ﬁn %1# S e§FEgyb °{’,5%%_3 \’ﬂgt/gm A ALGIS

f at - sol ubl ®f andofsawatided to the first-chanber infusion. The anount of
vitamn A i@ogpg first-chanber infusion is, for exanple, 1,000 to 5,000
UL, and 1 ferably 2,000 to 4,000 IUL. Further, in the infusion
preparation of the preseftaniNemd | GyribeiNe! afd A LFORGenlsRihOLUdh the

m xture_of the first- and second-chanber infusions is preferably set to
sati sf y° t h@YFSLPEM AP YHRIE-CTdERer AR ytispd ike ganole |ugad. afeenreftamapl y
1,000 to 2H30Qs! bhbea! U standsel aaacd 4MtBRRY 8Rahotiidr e E§r§l(‘—spalﬁf‘! | ed
vitamn A unit. [0064] As vitam n D, chol ecalciferol (vitamn
D3) can be S§CeRErabfyPes dnfuFicam n Howeyerat vibinull &6 drdomssadeied to t he
first-cha (A Sj . ue | famn Lo, the fiysts nber

i nfusi on r?%s?%?igx%ﬁgllle, Zﬁg?llgyngéi%ﬁ%nd prtgf{é?ié%rﬂgn Zé% Fgeé§55$ "
Further, i witheipnBésiomipriegabdyi sdded tddhpr ésénsiomvientwhdeh theawid am n
D conceptr at,i LNt ] xt of.the first- a cond- chanber i nfusions
is pr e$ gr a%&yggeégyog(g% |'sftldﬁ%ﬁevjf%qn}elgwhggl?a%%%es(:?etgoe%g’reaﬁ§sgf(§“wefo

pg/ L, and 30fpséber abhey @udurtto o pgtamifg B65h the first-chisibeirt anfdsion

t ocopherol .acetate can pe preferably_ used. Vitamn is fat-soluble, and is
ndded o i a - FPby e ERte, HRFSeTen 2 1o M ofn: BikaF Wndr Aeto
first-chameyLi, nftistems8md pyrfidoxenanplrertBetp £0 ti¥ Linsavddopreferably 5
to 20 ng/L. -21- Further, in the infusion preparation of the present

F . | | (
i nvent i on, AFRATRELAT PO Wn OF/EPRE I PRV H e ARt VBB (Bfe first- and

secondishamecehbtasionsin sHY afiatapt Yosaihd ¢isatl shiyatHeedidl-Lawpgr r anges:
generally 1 to 25 ng/L, and preferabI%/ 2.51to
infusions is preferably set fo satisfy the following ranges:

generally 1 to 10 mg/L, and preferably 1.5 to 3.5 mg/L, in texrms
of pyridoxine.
[0058]

20 When folic acid is added, it can be added to either or
both of the first- and second-chamber infusions: however, it is
preferably added to the first-chamber infusion. When folic acid
is added to the first-chamber infusion, the amount of folic acid
in the first-chamber infusion is, for example, generally 0.1 to

25 0.8 mg/L, and preferably 0.2 to 0.5 mg/L. Further, in the
infusion preparation of the present inventicn, the folic acid
concentration in the mixture of the first- and second-chamber
infusions is preferably set to satisfy the following ranges:
generally 0.1 to 0.7 mg/L, and preferably 0.2 to 0.4 mg/L.

30 [0059]

As vitamin B12, cyanocobalamin, hydroxocobalamin
acetate, methylcobalamin, and the like can be used. When vitamin
B12 is added, it can be added to either or both of the first- and
second-~chambexr infusions; however, it is preferably added to the

35 first-chamber infusion. When vitamin B12 is added to the first-



510 ng/ L. [0066] As vitam n K, phytonadione (vitam n K1) can be

preferably used. Vitamn Kis fat-soluble, and is added to the

first-chanber infusion. The anmount of vitamn Kin the first- 10 chanber

infusion is, for exanple, 50 to 2,500 pg/L, and preferably 80 to 2,000

pg/ L. Further, in the infusion preparatidf-of the present invention, the

vitamn K %gpcgntrat'on.in t he nixtu;e ff,the first- and second-chanber
IS9P y°

i nf usi ons i EF eFADIY bt 6 85P18 e- 'PB ot gt dife S T§éneRantsE 20

to 1,200 , ligithsidh aed prefamabliy, 30 t6 b 0Q0LPYARE [AXGHably 2.5 to 5 A
preferable exanple of the first- and second-chanber 1 nfusion conpositions

i s shown bél%w- [0HEdET201R Foe - EHAHION PREDSTIH.PLAT ithe BESBREN o |

10-50 g/ L Ghveaseon 7O0tHS0,G/miFhEasi H6n&dHkdenhysr aehloniee 3rlfhdo/ L 25
Pyri doxi ne hydrochl ori de: 3-7agg/L Cyanocobal amin: 2.5-5 pg/L Folic acid:
0. 2- 0. 5° ngARIVitr afifh PeENG-chapber 4inDosiays. iehpreterabFerssit: t2. Babiphy L 30

Tocopher ol #6et8l owpnd Ordilels : PBYhORRHIPNE's 83~ 200 8@,9/4114 %9@%13 ab
Second- Chanber | nfusi on %%y- L-"I sol euci ne: 2-9 g/ﬁ L-Vallné: ~3-9 g}x
0.5 to 3 mg/L.
[0060]
As niacin, for example, nicotinamide can be preferably
10 used. When niacin is added, it can be added to either or both of
the first- and second-chamber infusions; however, it is
preferably added to the second-chamber infusion. When niacin is
added to the second-chamber infusion, the amount of niacin in the
second-chamber infusion is, for example, 10 to 100 mg/L, and
15 preferably 20 to 50 mg/L. Further, in the infusion preparation of
the present invention, the niacin concentration in the mixture of
the first- and second-chamber infusions is preferably set to
satisfy the following ranges: generally 5 to 50 mg/L, and
preferably 5 to 20 mg/L.
20 [0061]
As pantothenic acid, panthenol can be preferably used.
When pantothenic acid is added, it can be added to either or both
of the first- and second-chamber infusions; however, it is
preferably added to the second-chamber infusion. When pantothenic
25 acid is added to the second-chamber infusion, the amount of
pantothenic acid in the second-chamber infusion is, for example,
5 to 30 mg/L, and preferably 10 to 20 mg/L, in the case of
panthenol. Further, in the infusion preparation of the present
invention, the panthenol concentration in the mixture of the
30 first- and second-chamber infusions is preferably set to satisfy
the following ranges: generally 2.5 to 15 mg/L, and preferably 5
to 10 mg/L.
[0062]
When biotin is added, it can be added to either or both

35 of the first- and second-chamber infusions; however, it is



3 g/L L-nethionine: 0.6-4.8 g/L Acetylcysteine: 0.13-2.4 g/L

enyl al anine: 1.8-9 g/L L-tyrosine: 0.06-1.2 g/L 10 L-arginine: 3-12 g/L
stidine: 1.2-6 g/L L-alanine: 3-9 g/L L-proline: 1.2-6 g/L L-serine:
4.2 g/L 15 dycine: 1269/LLaspa|28t"|c acid: 0.12-1.8 g/L L-glutanic

cid: 0.12- Sodi nEqg/ L, Pot assi um _25-40 nEg/L 20 Cal ci um
6-12 nEq/ L%&Sﬁgi‘ﬁg i&{% ?‘E BRI 1RE T g H hgg R PhHEﬁ‘P.o‘Pit%ﬁlDo i50
mrol/ L Zi nmdadSt&Stmeldonascﬁaﬁaéf amifhsIedi, umhEhasphat & 2ibQiAU{L the
Ascorbic acid: 0.1-0.4 g/L Biogtin; 20-80 pg/L Ni cotinam de: 20-50 ng/L

Pant henol : S§CPgdpghgn infusion is, gt FROPRE f 19 stQ WY LgdEeonan@hanber

i nfusi ons gaRrbeaprpdrsead By agknowryrehhed {Or:Hy GGUSisRen] ﬁi%&%on':%
exanple, the first- and second chanber infusions can be produced

di ssol vP ng ®&c RTeFer helhsdOfes EP¢ et i idf ¢SneAn EbRpbMets the %Xﬂtﬂm i91 ed
vater for ismkeeilon. di -Rlibl encRIRONGRiSBhE 1: 2% 0% AARLY pged. | or

exanpl e, after being enulsified as descri be xture of the
Fi rst- and sS&ésh- trarnielawifgs irengeSThaenexhddivoh be eplnat/lonaofl t he

present inyeRbLphnis 10 to 40 ng/L.
[0063]

L-l1ysine hydrochloride: 3.5-15 g/L L-threonine: 1.2-6 g/L 5 L-tryptophan:
0. 3-
L- ph
L- hi
0. 6-
a

io As vitamin A, retinol palmitate can be preferably used.
Further, vitamin A oil formed by dissolving retinol palmitate in
oil can also be used. Vitamin A is fat-soluble, and is added to
the first-chamber infusion. The amount of vitamin A in the first-
chamber infusion is, for exampie, 1,000 to 5,000 IU/L, and

15 preferably 2,000 to 4,000 IU/L. Further, in the infusion
preparation of the present invention, the vitamin A concentration
in the mixture of the first- and second-chamber infusions is
preferably set to satisfy the following ranges: generally 500 to
2,500 IU/L, and preferably 1,000 to 2,000 IU/L. IU stands for

20 International Unit. It is also called vitamin A unit.

[0064]

As vitamin D, cholecalciferol (vitamin D.} can be
preferably used. Vitamin D is fat-soluble, and is added to the
firgst-chamber infusion. The amount of vitamin D in the first-

25 chamber infusion is, for example, 2 to 10 ug/L, and preferably
2.5 to 5 pg/L. Further, in the infusion preparation of the
present invention, the vitamin D concentration in the mixture of
the first- and second-chamber infusions is preferably set to
satisfy the following ranges: generally 0.5 to 10 nug/L, and

30 preferably 0.5 to 3 ng/L.

[0065]

As vitamin E, tocopherol acetate can be preferably used.
Vitamin £ is fat-soluble, and is added to the first-chamber
infusion. The amount of vitamin E in the first-chamber infusion

35 is, for example, 2 to 50 mg/L, and preferably 5 to 20 mg/L.



used by m xing the first-chanber infusion and the second-chanber infusion
at the tinme of use. In order to inprove the safety by suppressing the
occurrence of vascular pain and phlebitis, it is desirable that the m xture
of the first- and second-chanber 10 infusions have a pH of 6 to 7.4, and
preferably 6.5 to 7.0, a titratable aci dlzty of 1 to 10, and a rel atlve
osnotic pr%ssg[qe of , 2 th(?e?‘ %071] Furth in t e i nfusi gn re aration of
the present Fhueht i g vl e RSt &OBeP © {9 s E’ﬁ e

i nfusi on anthet hetsetoml- cﬁ:lmm@heﬁ:atmd)mmrortnes msuchabl yr defeelsairiaed aggor di ng

to the above-deﬁc%%@g amount of the first-_and second-chanber i nfusions
and the |iK&ESCP &SAPRB; 5 t(BEGETERIK EBhpbheiftt iedit Ahfed and t he

oSnmoti c pres9ubRisgt tamged: ng@a@bazg%cmfﬂ)@rs, mghe, VahdBr-dflra®1y 2.5 to
(first-chanmber i nfusion:second-chanber infusion) is, for exarrp?fe 2-3: 5.

[0072] 5 10 MI/L. Fyrther, the calorific value of the mxture is
preferably [42@¢t0 750 kcaI/L nore preferably 500 to 650 kcal /L. 25 In this
calorific value, the percentage of fat is preferably 40%or |ess, and nore
preferably 20 to 40%ASFyitaBER Kn Rhﬁ’i@nééll@ﬁﬁ:fﬁ‘élﬁﬁml@eiﬁihearpéxecent ages of

sugar, fat m@@@raﬁwgl@iéod 0 95 Laphphenably.as di&&i@\ﬂﬁdna‘%t 2a80¢ fé g

20 to 40% of f at anm no aci and nore
55% of 30 dSdgait-chanper 38okHusfiohat Tl’@ndﬁﬂb&ﬂtmﬂ&%trﬁm@ni(n@nathel f:{:ﬂﬁ?—S]

An app Xi I Jue h nent ., can eterm ned by
mul tip §| ngﬁt gggrr%#n{léj(orﬁ% £8¥:O§Q§§m rr%% %B fzo ?aﬂg and gly 4 for amno
aci d. Specipfriefakbylytée wal2qoiobhi pg)oIal ue*u%hef siigathd 9 n&hetibn dpteamlvad.iohhe

calorific vqfl ue of fat |s abo¥ 24- kcal /g and the cal orlflc val ue of
am no aci d %'s "aBobt e FKe arg? Aﬁnapf}?%x‘f ncK GPRFFRRARICE danthe

det el m nednhaseade 00f ttties AifsarMahE ofiecdits takbeirf iervaldigs afs pheratxtuy e
descri bed ab%v%o S Wé\f ? a val ue cal cul ated by the above fornul a.

5[ 0074] BRI IS 't HENEBADPLEi 4] S df 28HcHI/L.
conmpongst iaRdt Beepbxdnie 305 tshawoobelow,. [0075] Table 1

[0067]

A preferable example of the first- and second-chamber
infusion compositions is shown below.
[0068]

20 First-Chamber Infusion

Purified soybean oil: 10-50 g/L
Glucose: 70-150 g/L
Thiamine chloride hydrochloride: 3-10 mg/L
253  Pyridoxine hydrochloride: 3-7 mg/L
Cyanocobalamin: 2.5-5 ug/L
Folic acid: 0.2-0.5 mg/L
Vitamin A oil: 2,000-4,000 IU/L
Cholecalciferol: 2.5-5 ug/L
30 Tocopherol acetate: 5-20 mg/L
Phytonadione: 80-2,000 ug/L
[0069]

Second-Chamber Infusion

35 L-leucine: 5-15 g/L



_ Conmponents Amount (1,000 nmL) Electrolytes Na 35 nEq
35 nEq d P

Ca 5 mui
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15

20

25

30

35

-2
L-isoleucine: 3-9 g/L
L~valine: 3-9 g/L
L-lysine hydrochloride: 3.5-15 g/L
L-threonine: 1.2-6 g/L
L-tryptophan: 0.3-3 g/L
L-methionine: 0.6-4.8 g/L
Acetylcysteine: 0.13-2.4 g/L
L-phenylalanine: 1.8-9 g/L
L-tyrosine: 0.06-1.2 g/L
L~arginine: 3-12 g/L
L-histidine: 1.2-6 g/L
L-alanine: 3-9 g/L
L-preline: 1.2-6 g/L
L-serine: 0.6-4.2 g/L
Glycine; 1.2-6 g/L
L-asparatic acid: 0.12-1.8 g/L
L-glutamic acid: 0.12-1.8 g/L
Sodium: 40-80 mEqg/L
Potassium: 25-40 mEq/L
Calcium: 6-12 mEq/L
Magnesium: 5-15 mEqg/L
Chlorine: 40-80 mEqg/L
Phogphorus: 0-20 mmol./L
Zinc: 2.5-15 umol/L
Riboflavin Sodium Phosphate: 5-10 mg/L
Ascorbic acid: 0.1-0.4 g/L
Biotin: 20-80 ug/L
Nicotinamide: 20-50 mg/L
Panthenol: 9-19 mg/L

K 20 nEq My 5 nEqg

Both of the first- and second chamber infusions can be

produced by a known method for producing infusions. For example,

the first- and second chamber infusions can be produced by

dissolving each of the above-described infusion components in

distilled water for injection. Fat-soluble components are



10 mmol  Znl 5 pnol Sugar G ucose 75 g Fat Purified soybean oil 20 g Am no
acid Amno acid 30 g Vitanmns -1 Thiam ne chloride hydrochloridel.9 ny
Ri bof | avi n sodi um phosphate 2.3 ng 2.45 ng Pyridoxi ne hydrochl ori de

-3

preferably used, for example, after being emulsified as described

abhove.
[0070]

Mixture of the First- and Second-Chamber Infusions

5 The infusion preparation of the present invention is
used by mixing the first-chamber infusion and the second-chamber
infusion at the time of use. In order to improve the safety by
suppressing the occurrence of vascular pain and phlebitis, it is
desirable that the mixture of the first- and second-chamber

10 infusions have a pH of 6 to 7.4, and preferably 6.5 to 7.0, a
titratable acidity of 1 to 10, and a relative osmotic pressure of
2 to 3.
[0071]
Further, in the infusion preparation of the present
15 invention, the volume ratio between the first-chamber infusion
and the second-chamber infusion is suitably determined according
to the above-described amount of the first- and second-chamber
infusions and the like. In view of the stability of each
component contained and the osmotic pressure setting in each
20 chamber, the volume ratio (first-chamber infusion:second-chamber
infusion) is, for example, 3:2-3:5.
[0072]
Further, the calorific value of the mixture is
preferably 450 to 750 kcal/L, more preferably 500 to 650 kcal/L.
25 In this calorific value, the percentage of fat is preferably 40%
or less, and more preferably 20 to 40%. Further, in this
calorific value, the percentages of sugar, fat, and amino acid
are preferably as follows: 40 to 60% of sugar; 20 to 40% of fat:
and 10 to 30% of amino acid, and more preferably, 45 to 55% of
30 sugar; 25 to 35% of fat; and 15 to 25% of amino acid.
{0073]
An approximate calorific value of each component can be
determined by multiplying the amount (g) by 4 for sugar, by 9 for
fat, and by 4 for amino acid. Specifically, the calorific value

35 of sugar is about 4 kcal/g, the calorific value of fat is about 9



Cyanocobalam n 2.5 pg N cotinam de Pant henol 20 ng

7 ng Folic acid 0.2 ng
Biotin 30 pg Ascorbic acid 50 ngy Vitamn A oil 1,650 I

o]
U 2.5 pg

-24-

kcal/g, and the calorific value of amino acid is about 4 kcal/g.

An approximate calorific value can be determined based on this

information.

The calorific value of the mixture described above

is based on a value calculated by the above formula.

5 00741}
A preferable example of the composition of each
component in the mixture is shown below.
[0075]
Table 1
Components Amount
L > (1,000 mL)
Na 35 mEg
K 20 mEq
Mg 5 mEq
Electrolytes | Ca 5 miqg
Ccl 35 mEqg
P 10 mmol
Zn 5 nmol
Sugar Glucose 75 g
Fat Purified soybean oil 20 g
Amino acid Amino acid 30 g
Thiamine chloride hydrochloride 1.9 mg
Riboflavin sodium phosphate 2.3 mg
Pyridoxine hydrochloride 2.45 mg
Cyanocobalamin 2.5 ug
Nicotinamide 20 mg
Panthenol 7 mg
Vitamins Folic acid 0.2 mg
Biotin 30 ug
Ascorblic acid 50 mg
Vitamin A oil 1,650 TU
Cholecalciferol 2.5 ug
Tocopherol acetate 5 mg
Phytonadione 1 mg
10 [0076]
Infusion Preparation Usage Form
The infusion preparation of the present invention is
used in order to manage the nutrition of a perioperative patient
when the patient has mild hypoproteinemia or mild malnutrition
15 due to inadequate oral intake or when the patient is in the

invasive phase. In particular, the infusion preparation is

suitably used to manage the nutrition of a patient having



Chol ecal ci ferol Tocopherol acetate Phytonadi one 5 ng 1 ng 10[0076]

I nfusi on Preparation Usage Form The i nfusion preparation of the
present invention is used in order to nanage the nutrition of a
perioperative patient when the patient has mld hypoproteinema or mld

mal nutrition 15 due to inadequate oral T#Pake or when the patient is in the

I nvasi ve pgaﬁg, h&aparticuLar, t he i nfusion gre aratiqgn is suitably used to
manage t heShtit tT41'0h X6 VEEY; @rtt ARG IeRadsSUPRAT iRy tP§ recei vi ng oral

nutriti onabostpperdtive theipastopaiaticve peHeotiR duerheraafhoest iMee
di sorder and the |like (preferably, a patient who has undergone gastric
resecti on $BFgEPTALIYFhG PALGSTEBrvhR disgr anPeRIRRe 1978 tPiesERFeFrhi@ntion is 5

admi ni st er gdr§Or-@) Pairheninfesich E)Qe%érgfi‘i’&l afd eheSYrgeEYr ARfbAiehesably 1

to 3 days after 'surgery. Thereby, the nutritional Status of the patient can
be nmui nt ai AAEiIRESEEIREhItohy BRblent Tier dose AdAddavre afdsimguraery caande

suitably dglersidet i oy QWagls CAAMLPULGREYS SHIRLBIS. 1A0%LANL bhg, |1 ke.
In particular, en 10 the infusion preparation of thé present invention is
used, the Fhétgs ort priepaedticoh can teimataitaineg in seldealtthy atatéet i Bhal

Zéﬁ}ﬁ?sgﬁaépgﬁpgﬁée%ﬁeid&sﬁngegé£QXm§{%EPS&QEa%P& &ggéyﬂfﬁgdogn view of

each'patient‘s symptoms, age, and the like. In particular, when

10 the infusion preparatlion of the present invention is used, the
infusion preparation can maintain, by itself, the nutritional
status of the patient in a healthy state for the duration of
administration.
[0077]

i5 The infusion preparation of the present invention is
preferably administered into a peripheral vein. In other words,
the infusion preparation of the present invention is preferably
an infusion preparation for peripheral intravenous administration.
Usually, when an infusion is administered into a peripheral vein,

20 if the osmotic pressure of the infusion is too high, it may cause
vascular pain or phlebitis. However, there is no such risk when
the infusion preparation of the present invention is used.
Therefore, the effect of the infusion preparation of the present
invention is preferably demonstrated when the infusion

25 preparation is administered into a peripheral wvein.

Infusion Container

The container in which the first-chamber infusion and
the second-chamber infusion are placed is not particularly
30 limited insofar as the container has two chambers that are
intercommunicable. Examples include two-chamber containers
{infusion bags) in which the chambers are separated by a
partition wall that can be communicably opened, such as ones in
which a partition wall is formed by an easily peelable seal

35 {Japanese Unexamined Patent Publication No. H2-4671, Japanese



[0077] 15The infusion preparation of the present invention is preferably
adm ni stered into a peripheral vein. In other words, the infusion
preparation of the present invention is preferably an infusion preparation
for peripheral intravenous adm nistration. Usually, when an infusion is

adm nistered into a peripheral vein, 20-#f-the osnotic pressure of the
infusion is too hi w0 may cause vascul ar pain or phlebitis, However,
there s nO SHERCISLIHANT HOOE h iAo a5 B ot 1T e h ey BRenike) :
invention bseysed. wiier ef gaerithen afdiact sokothes i} usiioniRHEPRE gé{_);séa@ of the

present invention is preferabl¥ denonstrat ed when the infusion

prepar at i oReF¥eeRIntf SPEPERTENt dARATRSS HRerarined FateytySubhicahien er-

The cont ai Bes-sGoY Charldhenki i $ke Fhamebnklf Ysi Yk AN deugecond- chanber
infusion are placed is not particularly 30 limted insofar as the contai ner
has two® ch&ABERR1GHEHNG Meanft ERabrraniobabl she Bramipliden wallddas t meecivadber

cont af ner 61 RS o1 RAGR) L WEARDS SU3A0ELE AIRACRARALED DY, Ay

partition wall that can be conmunica opene such as ones I'n ich a
partition ®ABF290%5F orangd thy ankehdsi Of peesablan sedlis3bn(Yapaieseridhexhai ned

Pabl 1 cat | OR RO T SEH. 5nACEREY | WEay CoRdey REUER 4 bdr bt PRAFRRTES o

formed by okcppsagit hes spadcebbet fvmemmddse pehdnbeten (akap ames ehbinbaadn dwed

Pat ent. Publication No. S63-309263, and the |ike): and _in_which vari
5 conrtihi oBPi F0° MRANE TR CRROGHER EHEBAPET  FOIT GRFY Peo by OV 1o the

partition wabheddbpariess ibsanbmech Rateria Pobl heaidon MNanta363r20560, usyad t he
like). O these, an infusion bagyin which the partition wall is formed by

an easily PSePabPelddaloh $hpr BPeYaH¥ tdtsuse FiRd esyiipahrde fiorexibds
producti onpapdtide, chatbels GaRetlyhen&ashd witicpydBhel NHOLFAIMNI GALIQRe ,

Further, various gas-perneable plastics comonly used for nedical )
cont ai ner s CaP&s hethytlerparsrvt a9t adsovarebymer nearthyReagppesletidl ude

fllexi bj# pkapbigher SUnMRS Bl ¥6LRYIERRerRO! ¥RE P Aehe PRAMPEI¥ n &N de,
crosslinked et hyl ene-vinyl acetate ‘copolynmer, ethylene-a-olefin 15

copol yrer , PBLERESES of such pol yners, and | anmi nates conprising such polyners.
[0078] Thefpygi- and second-chamber infusions can be placed and contained

in the container by a conventional nethod. For 20 exanple, the chanbers are
filled with the resp&bei versnhf usidmssconderhambémeamtfugasnat nas phernd,acsdal ed,

and steri | ia Sdcg 1t eﬁ?etd i'#%tnesg H:éjl_r%art ib%nacg‘nmpeeznpfor fal rirn%q %}é.a Fkor}:ovm
met hod, sucﬁ as hi gh-preéssure s?ean1s ert P2z ST ER orOHGt Water - sHGer
steril2Zat eganplé, ndeesdammpershardeftlistcemiilthzahe orespacthiere infusions
under an inert gas atmosphere, sealed, and sterilized by heat.
Heat sterilization can be performed by a known method, such as
high-pressure steam sterilization or hot water shower
sterilization. If necessary, the heat sterilization can be
25 carried out in an inert gas atmosphere such as carbon dioxide or
nitrogen.
[0079]
Further, the first- and second-chamber infusions
contained in the container are preferably packaged together with
30 an oxygen absorber in an oxygen barrier exterior bag, in order to
reliably prevent degeneration and oxidation. Particularly when an
infusion bag in which the partition wall is formed by an easily
peelable seal is used as a container, the infusion bag is
preferably packaged in such a manner that the infusion bag is

35 folded, for example, in half, at the easily peelable seal portion



25 carried out in an inert gas atnosphere such as carbon di oxi de or
nitrogen. [0079] Further, the first- and second-chanber

i nfusions contained in the container are preferably packaged together with
30 an oxygen absorber in an oxygen barrier exterior bag, in order to
reliably prevent degeneration and oxidat#6n. Particularly when an infusion
bag in which the rtition. wall is fqroed py an easily el abl e al is
used as a ESn%%?%e f3Eﬁ%%ﬁﬁfﬁ%ﬂgﬁibﬁﬁlggnBPe?%H%ﬁ?%”ﬁé@gggeﬁp?qﬁi ¢h a
manner thaextéenanfiisisenrbag mst3erf ofdlehxdigrl eex @Bl packaydalaly, pat the
easily peelagle seal portion -27- so that the partition wall will not be
communi cabFy 1o et h e HEF ha¥2Hrids S6FESSEEY t her, for exanple, the package
may be filledssth an inert gas if necessary. [0080] 5Commonly w dely used
films, sheets, and the like forned fromvarious materials can be used as

materials of the oxyG@RYRFY ivEdedxt BPPOriblaly. WREEKSar @0 iheaBlidef 6prmed
package. Speghi{ L RAATRI@E i ALE Uds YehVkeReayi fvialicaho L)fCE'H?| HBden ,
pol yvi nylidene chloride, polyacrylonitrile, polyvinyl alcohol, I0 polyamn de
and pol yesbarrigxanileas ozl $agi netiyde afriel suibalkls et $heobaeladie om materi al s
conpri sing t L V. LO I al Furt her,
as the oxysg%cgﬁggfﬁggfl%%r?gﬁg&gﬁ5§%g?%%%sgggyggﬁgﬁgﬁugggéggﬁ%}éxanple,
ones conpr psiyginysidemeachilveidagradiyentylanitrote coriguidy3ushcaiferric
hydroxj de, ferric.oxide, or irpn catbide, and ones conprjsin

ow ol GouPRTYRRTaT DReROTaRE et FORTEL St 5on s In0Ret LUl 2nft SHEhanes
of typical foonu@rial nprtedials cogdridd ngAgel essst (q@reodcedebybddésubi shi

Gas 20 Chem cal “Modur an” (produced by N ppon Kayaku), "Secur" (produced
by Ni ppon §88§}%ﬁ@%éﬁﬂF§ﬂﬂlfproduced by §i Kako), and "Keepit" (produced

by Drency) joBExanpl es 25[ 0082] The present invention is described
in further detail belowin reference to Exanples, but is not limted
thereto. [0083] Further, as the oxygen absorber, various known tvpes

15 can be used. For example, ones comprising, as an active
ingredient, an iron compound such as ferric hydroxide, ferric
oxide, ox iron carbide, and ones comprising low-molecular-weight
phenol and activated carbon, can be used. Trade names of typical
commercial products include "Ageless" (produced by Mitsubishi Gas

20 Chemical}, "Moduran" (produced by Nippon Kayaku), "Secur"
(produced by Nippon Soda), "Tamotsu” (produced by 0ji Kako), and
"Keepit" (produced by Drency).

25 [oo82]

The present invention is described in further detail
below in reference to Examples, but is not limited thereto.
[0083]

Example 1 Formulation of Infusion Preparation
30 1. Formulation of First-Chamber Infusion

Purified soybean oil, purified egg yolk lecithin, and
glucose in the amounts shown in Table 2 were added to water. The
mixture was subjected to crude emulsification using a homomixer.

The result was subjected to fine emulsification using a high-

35 pressure emalsifier (Manton-Gaulin), and water was further added



Exanmple 1 Formul ation of Infusion Preparation 30 1. Fonul ati on of

Fi rst- Chanber | nfusion Purified soybean oil, purified egg yolk
| ecithin, and glucose in the amounts shown in Table 2 were added to water.
The m xture was subjected to crude emulsification using a honom xer. The
result was subjected to fine enulsificat?®n using a high- 35 pressure
emul sifier (Mant on- Gaul i n and ter S rther adde -28-_thereto to
ke the.t SPETC R S0 R CREL HIE 28] BY a0 BHoURS CbHHeRg 28 pH
adj uster (hbbistédd nesang hydr eghilhetes acird)stifhael khat hehasdearodiaf usien.
thus obtained had a relative gsmptic pressure of 3.0, and a_titratable
aci dity of TBestiB3HuBPrILH BT YSEFR BN PRt T (8] eh&Rdet VAT ETIHC
Purified sgybeair®ids ) o GhHcaSe: BrlatutlePHrified &9®m ¥l k lecithin 1.2 g
L-histigine 0.04

[0084]

Table 2

Components of First-Chamber Infusion

Purified soybean oil 10 g

Glucose 37.5 g
Purified egg yolk lecithin 1.2 g
L-histidine 0.04 g
[0085]

10 2. Formulation of Second-Chamber Infusion
Amino acids, electrolytes, and a stabilizer (sodium

hydrogen sulfite) in the amounts shown in Table 3 were dissolved
in distilled water for injection to prepare an amineo acid
electrolyte solution. The pH of the solution was adjusted to 6.7

15 with glacial acetic acid, and the total amount was adjusted to
250 mL, giving the second-chamber infusion. The second-chamber
infusion thus prepared had a relative osmotic pressure of 3.0 and
potassium concentration of 40 mEg/L.
[0086]

20

25

30



[0085] 10 2. Fontiul ation of Second-Chanber I nfusion Am no
acids, electrolytes, and a stabilizer (sodium hydrogen sulfite) in the
anounts shown in Table 3 were dissolved in distilled water for injection to
prepare an am no acid electrolyte solution. The pH of the solution was
adjusted to 6.7 15 with glacial acetic ag¢Pd, and the total anount was
adjusted to 250 m., giving the second- chanber I nfusi on. The second- chanber

i nfusi on t AA8L %r%pared had a relative osnotic pressure of 3.0 and potassi um

concentratcaﬁp@ﬁeﬁﬂamﬁq@bcoh@0@@£m%9-a%quQSn Tabl e 3 Conponents of

Second- Chapb Fafyst-on—k—euetne2-—1060 9 b-i-sol-euecinet—2060—g-L—val i nel. 200

g L- IyS|ne|%;H? ehori-del. 965 -g--L-t-hreoni-ned..855-¢g -L-1ry tuwh§n0.300 g

L- net hi oni fe0t¥BBSYGIRCet yI cyst ei ne0..202..g..L-phenyl al.ani.ne?%58 g
L- vallne 1.200 g
L-lysine hydrochloride 1.965 ém
L-threonine 0.855 g
L-methionine 0.585 g
Acetylicysteine 0.202 g
L-phenylalanine 1.050 g
L-tyrosine 0.075 g
L-arginine 1.575 ¢
L-higtidine 0.750 g
L-ajlaninc 1.200 g
L-serine D 0.450 §M"
Glycine - 0.885 ¢
L-asparatic acid 0.150 g
L~glutamic acid 0.150 g"w
Sodium chloride '”O;Zédwé”m
Potassium chloride 0.220 g
Sodium citrate 0.310 g
] Sodium acetate 04039’ .
‘Sodium lactate (729 solutlon) 1.167 g
Potassium glycerophosphate (50% solution) 1.750 g
Calcium gluconate hydrate . 0.561 g
Magnesium sulfate hydrate .0.309 g
zinc sulfate hydrate 0.70 mg
Sodium hydrogen sulfite 12.5 mg

{00871

5 3. Filling and Packaging

250 mL of the first-chamber infusion and 250 mL of the

second-chamber infusion obtalned above were each placed in each
chamber of the two-chamber polyethylene container wherein the
chambers were partiticned by an easily peelable seal. The

io atmosphere in the vacant space of each chamber was replaced with
nitrogen gas. After sealing, the container was subjected to high-
pressure steam sterilization according to a conventional method.
Thereafter, the container was folded at the easily peelable seal
portion, and enclosed in an exterior bag (oxygen-barrier exterior

15 bag) formed from a multilayered-barrier film (Product name:



L-tyrosine0.075 g L-argininel.575 g L-histidine0.750 g L al anincl.200 g
L-proline0.750 g L-serine0.450 g Aycine0.885 g L-asparatic acid0.150 g
L-glutam ¢ aci d0. 150 g Sodi um chl ori de0. 220 g Pot assi um chl ori de0. 220 g
Sodium citrate0. 310 g Sodi um acet at e0. 403 g Sodi um | actate (72%

sol ution)1.167 g Potassi um gl ycer ophosphd®e (50% sol ution)1.750 g Cal ci um

Pydr at o0, 700K SodT LRy r BReRe Ul TiHte2 Sem i T Hoarira el Enfis (Y Sha
Packagi ng 1Ltd.) togethdOwiknhok ddwxidanst {ohadber rfdisireBland, 25&dlcedl the
second- chapber i nfusion obtaj ned above were each placed in each .
by Mitsubishi Gas Chemical Company, Inc.), obtaining an infusion
preparation. Note that the mixture (the components are shown in
5 Table 4) of the first-chamber infusion and the second-chamber
infusion of the infusion preparation had a pH of 6.7, a
titratable acidity of 7, and a potassium concentration of 20
mEq/L. During storage for 3 days from the time of mixing, the
mixed infusion exhibited a volume ratio of coarse particles
1¢  having a particle size of 0.5 um or more of 0.05% or lesgss, which
was lower than the requirements of the United States Pharmacopeia
(USP), indicating that the fat particles thereof were stable. The
particle size was measured using AccuSizer 780 (produced by
Perticle Sizing System).
15 {0088]



chanber of the two-chanber polyethyl ene container wherein the chanbers were
partitioned by an easily peel able seal. The 10 atnbsphere in the vacant
space of each chanber was replaced with nitrogen gas. After sealing, the
cont ai ner was subjected to high-pressure steamsterilization according to a
conventional nmethod. Thereafter, the confarner was fol ded at the easily
peel abl e sga lgoitlon and enclosed in an exterior bag (oxygen-barrier
exterior ag) fol.ed froma nmultilayered-barrier film (Product narne:

- 30- BOV|OUpmp®mﬁuaedﬁth&ER Iﬁf@@aﬂlsynthetlc Chenlcal | ndustry Co., Ltd.)

t oget her wth—adeoxidant—(Product—nane: —Agetl-es o%l%u ced by Nltsubish
Gas Chem clal Conpany, | Gomponeabtsi ni ng an |nfu%|%%\%h3paration. Not e t hat
t he m xt ure-{the-conponepts—are—shown-i-n-5 Tabl'e t he first-chanber
i nf usi on amﬁﬁQQﬁa cnnnnrcﬂﬁgﬁﬁﬁr inf.usion of ffn337nﬁu9| n preparation had a
pH of 6.7, %% itratahl e ¥P8Rnyobt 7, and a potaddi m concentration of 20
nEq/ L. DurjiAeinst @icdgs fdr-18ugaps fromthe time 2f199 xd ng, the m xed
i nfusion exhibited a vcHuﬁeo&ahcnn@f coar se partlzmesglo having a particle
size of 0.5 pmor nore qf-v@108& or less, which m@§0¢qyer t han t he
requi rements of the Un|ngyggﬁgeﬁy&ﬁggﬂm@ygagl1 (UsRy gindi cating that the
fat particles thereof wquh§%g iﬁ The part|C|e0§b§§ %@s measur ed usi ng
AccuSi zer {780 (produceC'q% ﬁén Sivzi-ng-Syste 6 01 00881 -31- Table 4
Conponent s; of M xed |nf%§l onents Amount B2 ni Sugar d ucose 37.5
g Fat Soybean oi | methionine -~ " b SB%WSM,

mAcetylcystelne ‘Qizozmgm

L-phenylalanine 1.050 g

L- tyr051ne 0.075 gm

L-arginine 1.575 g

L-histidine 0.796 Q:

L-alanine =~ 1.200 g

L-proline 1 0.750 g

L-serine 0.450 g

Glycine . ...0.885g

L-asparatic acid | 0.150 g

L-glutamic acid 0.150 g

Electrolytes | Na - 17.5 mEg

K .. | 10 mEq

Mg | 2.5mEq

Cfa .| 2.5mEq

| 17.5 mEg

o ..} 5 mmol

Zn 2.5 Jmol

[0089]
10 1. Formulation of First-Chamber Infusion
250 mL of a fluid comprising 0.96 mg of thiamine
chloride hydrochloride in addition to the components shown in
Table 2 was prepared in the same manner as in Example 1 to obtain
a first-chamber infusion. The pH of the first-chamber infusion
15 was adjusted to about 6.0. The first-chamber infusion had a

relative osmotic pressure of 3 and a titratable acidity of 0.5.

2. Formulation of Second-Chamber Infusion



10 g .1 Amino acids L-leucine L-isoleucine L-valine L-1ysine hydrochloride
L-threoni ne L-tryptophan L-nethionine Acetylcysteine L-phenyl al ani ne
L-tyrosine L-arginine L-histidine L-alanine L-proline L-serine dycine
L-asparatic acid L-glutamc acid 2.100 g 1.200 g 1.200 g 1.965 g 0.855 ¢
0.300 g 0.589 g 0.202 g 1.050 g 0.075 g-44575 g 0.790 g 1.200 g 0.750 g

1.
0.450 g 0.885 g 0.150 0. 15 El ectrol ytes Na K d Zn 17.5 nEg
10 nEg 2.5 nEg 2.5 AEgeEIe e bt et Sty PieggaE n hé sare

manner as in Example 1.

3. Filling and Packaging

5 250 ml. of the first-chamber infusion and 250 mlL of the
second-chamber infusion obtained above were each placed in each
chamber of the two-chamber polyethyvlene container wherein the
chambers were partiticned by an easily peelable seal. The
atmosphere in the vacant space of each chamber was replaced with

10 nitrogen gas. After sealing, the container was subjected to high-
pressure steam sterilization according to a conventional method.
Thereafter, the container was folded at the easily peelable seal
portion, and enclosed in an exterior bag {oxygen-barrier exterior
bag) formed fxom a multilayered-barrier film (Product name:

15 Bovlon, produced by NSR) together with a deoxidant (Product name:
Ageless, produced by Mitsubishi Gas Chemical Company, Inc.},
obtaining an infusion preparation. Note that the mixture {the
components are shown in Table 5) of the first-chamber infusion
and the second-chamber infusion of the infusion preparation had a

20 pH of 6.7, a titratable acidity of 7, and a potassium
concentration of 20 mEg/L. During storage for 3 days from the
time of mixing, the mixed infusion exhibited a volume ratio of
coarse particles having a particle size of 0.5 um or more of
0.05% or less, indicating that the fat particles thereof were

25 stable.

[0090]



Exanpl e 2 Foiiuul ati on of
Fi r st - Chanber

| nfusi on Preparation 10 1. Fonul ati on of
I nfusion 250 nL of a fluid conprising 0.96 ng of thiamne

chl oride hydrochloride in addition to the conponents shown in Table 2 was
prepared in the sane manner as in Exanple 1 to obtain a first-chanber

The pH of the first-chanber infdsion 15 was adjusted to about
infusion had a relative osnotic pressure of 3 and a

i nf usi on.
6.0. The f

titratabl eTaR+%it

irst-chanber

y of 0.5. 2. Foul ation of Second- Chanber

| nf usi on

-32-

A second- Cb@ﬁ@@ﬁeﬂﬂguﬁj@ﬂX&aSI@ﬁQﬁQﬁﬁd in the sanme manner as in Exanple 1,

3. Fillin ad Paulr\aul ¢ 5250—+t—of—t-he-first-chamber—i-n '”"Gn %Ilu 250 nL
of the second- chamber i nf usi wompbhahbed above were each EW each
chanber ofl-t-he-two--chanber nnl yet h\/l enhe..cont.ai-her..wher.ei.n (t ers were
partitionpdﬁﬁﬁﬂhn pasnl@lﬁﬁﬁﬁﬁblp seal ._The atnosphere in ﬁﬁb5v§ca1t space
of each chditfer was repiSevbgani ehl 10 nitrogen gas. After!sedld wg, {he
cont ai ner |(wasirgubicéedted li-debicghe pressure steam sterilizati @nlé@cording to a
conventional method. Theresbliencitde container was fol ded atzOhegeasin
peel abl e seal portion, [angasergkosed in an exterior bag (pXxygensbarl ier
exterior bag) foined frQﬁh§sﬁy&tﬁ§@M§§ﬂgrgéérler fiTm (P oquggsqg p: 15
Bovl on, prioduced by NSR%:%B ethe a-deoxi-dant—(-Produc 'Agelgss,
produced by M tsubishi |as ."..bal bonpany, ey obtalnlng rZi-hf usi on
preparatian. Note that b5 “9§?€ 2" (the conponents are shodn Pﬁ abl e 5) of
the first-jchamber i nf usitoRe4RYORHRE second- chanber i nf usion n58§h$ nf usi on
preparatidn had a 20 pHAsetgleyskeing ratable acidity of. 7, %aBB82adpotassi um
concentratji on of 20 nEq/Al-phPoyiagasiier age for 3 days frow1ﬂh@56|ne of
m xi ng, the nixed infusilonyexhibéted a vol une ratio of coawse7pagticles
having a particle size af-d@ganpaeor nore of 0.05%or |ess, 1.8dscgting that
the fat particles thereqﬁhwg&gdggestable [0090]”‘1 33 -1 0.790 g
L-alanine | 1.2009
HL prollne - 0.750 g
L-serine ..0.450 g
Gly01ne - 0.885 g
L-asparatic acid .0.150 g
L~glutamic acid 0.150 g
Electrolytes |Na e AT D MBQ
TR N1 ...
Mg 2.5 mEq
B R WS 5 mEq
c1 17. 5 mEq
P ] 5mmol
in 2.5 pmok
Vitamins Thiamine chloride hydrochloride 0.96 mg
[0091]
5 Example 3 Formulation of Infusion Preparation
1. Formulation of First-Chamber Infusion
250 mL of fluid comprising 2.75 mg of vitamin A oil
(825 IU}, 1.25 ug of cholecalciferol, 2.5 mg of tocopherol
acetate, 1 mg of phytonadione, 0.96 mg of thiamine chloride
10 hydrochloride, 1.23 mg of pyridoxine hydrochloride, 1.25 ug of
cyancocobalamin, and 0.1 mg of folic acid in addition to the

components shown in Table 2 was prepared in the same manner as in

Example 1 o obtain a first-chamber infusion.

The vitamin A oil,



Tabl e 5 Conponents of M xed Infusion [0091] 5 Exanple 3 FoLlul ation of

I nfusion Preparation 1. Fornulation of First-Chanber |Infusion

250 mL of fluid conprising 2.75 ng of vitamn A oil (825 1U), 1.25 pg of
chol ecalciferol, 2.5 ng of tocopherol acetate, 1 ng of phytonadi one, 0.96
my of thiamine chloride 10 hydrochl oride?41.23 ng of pyridoxine

hydrochl ori de, 1.25 f cyanocobal am n, and 0,1 of folic acid in

a)(;di tion th?%%ciﬁ?ﬁ%%éﬁT'stéﬁ?}%q% PSS wRd &%néﬁhf’ﬁet‘ﬁ%r%ane manner
as in Exanphesditen obf aine ubifsda chyeen bif usé@irenbh@ . Vi tdligh ArOiche

-34- chol ecal ci ferol, tocopherol acetate, and phytonadi one were dissol ved
in the purfiFel SRAHeIn 1GERsher ofahativstre pr MoUhé -Oi-r sThe Heiisdr

i nfusi on \A@ﬁaﬁﬂw%ﬁdﬁi@naﬁaatagr&aﬁ% bispatié urdb#s0p mﬁg aa2

relative osnotic pressure of 3.0 and a 5 titratable acidity of 0.5.

For mul at i ofti6FaBelevhdradfdiftiePt | dfusi on 250 nL of fluid conprising 25 ng of

ascorbic acid, 15 pg of biotin, 10 ng of nicotinamde, 3.5 ng of panthenol,
and 10 1.15 ng of riboflavin sodi um phosphate in addition to the conponents
shown i n Tabl BoBgmyest igme odr 8dcond t Creangwre Imnagenas in Exanple 1 to obtain

2 second- chanber | ntus) i oIheySEcNushaube o4 nysion adeacrelpli ve

osnotic pressure of assi um-concentrati
t he secondughafrbietotinf udicomglbf watcaidjrustidd ,t 8. 5.mg & phnthienglanshd

Packagj 250 of the first-chapber infusion and, 250 nL of the
secondid;harlfb%? Il“%f%fsirolioggtiaé{?ﬂeﬁo‘gb%@ﬁ\%lpgaggchn pﬁ“%%et&olrh%gag ©20 chanber
of the twocohagbertpainmiphyhenrebrLont ayaieprebarednin hthe Rameemaner €as in

partitioned b an easi |y peel abl e seal. The atnpsphere in the vacant space
o each chBEPIGEL ToRM0eR Gi PRCTRATHGEREah A1t s SaFi FEcond@hanber
cont ai ner wWagusubh eedeth @ 1Rk ghe PEERSUIE pTeaatt-st 6F 1 IZRE 1:0RoREEHIEINY to a
conventional nmethod. 25 Thereafter, the container was folded at the easily
peel abl e sESRCEBEERHIPT &id 48nBFEsed TReaRHeRE diiosasagdr 6ReHepr bayhusapn
exterips bady Lebaedd remea-mul til ayered-barrier film (Product name:

Bovl on, produced by NSR) together with a deoxi dant (Product nane:

3. Filling and Packaging
250 mL of the first-chamber infusion and 250 mL of the

second~chamber infusion obitained above were each placed in each

20  chamber of the two-chamber polyethylene container wherein the
chambers were partiitioned by an easily peelable seal. The
atmosphere in the vacant space of each chamber was replaced with
nitrogen gas. After sealing, the container was subjected to high-
pressure steam sterilization according tco a conventional method.

25 Thereafter, the container was folded at the easily peelable seal
portion, and enclosed in an exterior bag {oxygen-barrier exterior
bag) formed from a multilayered-barrier film (Product name:
Bovlon, produced by NSR) together with a deoxidant (Product name:
Ageless, produced by Mitsubishi Gas Chemical Company, Inc.},

30 obtaining an infusion preparation. Note that the mixture (the
componernts are shown in Table 6) of the first-chamber infusion
and the second-chamber infusion of the infusion preparation had a
pH of 6.7, a titratable acidity of 7, and a potagsium
concentration of 20 mEqg/L. During storage for 3 days from the

35 time of mixing, the mixed infusion exhibited a volume ratio of



Agel ess, produced by Mtsubishi Gas Chem cal Conpany, Inc.), 30 obtaining
an i nfusion preparation. Note that the m xture (the conponents are shown in
Tabl e 6) of the first-chanber infusion and the second-chanber infusion of
the infusion preparation had a pH of 6.7, a titratable acidity of 7, and a
pot assi um concentration of 20 nEq/L. Du?# g storage for 3 days fromthe 35
time of ni?EQ? the;ﬂkﬁ?d hnfuglon exg t():gted1 ratlo of - 35 -
coarse par 2% aving “3 par% T Ri'zeCof 6.§ep WHFEOSfm%F% bor |ess,
i ndi cati ngothat d¢heldsat, padtiatibsy thereahenwese Isdzahdcﬂe[sOﬁiﬁéjreof 3ferelabl e 6
Conmponent s gf gdxed I nfusi on Anmount Conponents (500 nlL) Sugard ucose37.5 g
FatSoybean p g Amno acids L-leucine2.100 g L-isoleucinel.200 g
L-val i nel. 260sg)L-1ysi ne hydrochl ori del. 965 g



L-t hreoni ne0. 855 g L-tryptophan0. 300 g L-nethi onine0.585 ¢
Acetyl cyst ei ne0. 202 g L-phenyl al ani nel. 050 g L-tyrosine0, 075 g
L-argininel.575 g L-histidine0.790 g L-al aninel. 200 g L-proline0.750 g
L-serine0.450 g dycine0.885 g L-asparatjc acid0.150 g L-glutam c aci d0. 150
g Electrolytes Nal7.5 nEq 10 nEq My2.5 nEg Ca2.5 nEq C 17.5 nEq 5 mmol

Zn2.5 pnol ¢\t ani nsThi am ne chloride hydrochl ori de0.96 ny

Components of Mixed Infusion

Components

Amount
{500 mL)}

Sugar

Glucose

37.5 g

Fat

Soybean oil

10 g

Amino acids

.L leucxne

L- Vallne

Colysine myasoeniorite
L-threoninpe
L trYPtOPhan

L- phenylalanlne‘”m
L-tyrosine
L-arginine

L~ aspara'tlc e

.100
.200
. 200

. 965

.855

L methlonlne

,AcetYlestelne e et ettt s

L histidine

“L alanlnekﬁwf 
L-proline
_L serlne

-300
.202
.050
075
. 790
.200
. 750
. 450

_Glycxne

.885

L-glutamic acid

oo o o‘o§w§o?wfo§w§oiogo © b wﬁwgw

.150
. 150

mjmimim;mémfm§m‘m§m‘m§m§@§@§© @?WEQ

Flectrolytes

jyéwu

a

Na

K

17.5 mEq
1o mEqK
2.5 mBEqg

lgémmmmmm”mmmmmw_mmumw“wmwmu

P
Zn

,”” 2.5 mEq

17.5 mEqQ
5 mmol

2.5 nmol

Vitamins

Thiamine chloride hydrochloride

Riboflavin sodium phosphate

0.6 mg
1.15 mg

Pyridoxine hydrochloride |
Cyanocobalamin
Nicotinamide
Panthenol

Folic acid

Ascorblc acid

 Vitamin A oil

Cholecalciferol

Phytonadione

1.23 mg

10 mg

_L”3:5,m9 ,
.0.10 mg
15 ug

25 mg

825 1U

e 11.25ug
_Tocopherol acetate

2.5 mg
1 mg

The

infusion preparation (before mixing the first-




Ri bof | avi n sodi um phosphatel. 15 ng Pyri doxi ne hydrochl ori del. 23 ng
Cyanocobal am nl1. 25 pg Nicoti nam del0 ng Pant henol 3.5 ng Folic acidO0.10 ng
Bi oti nl5 pg Ascorbic acid25 ng Vitamn A oil 825 1U Chol ecal ciferol 1. 25 pg
Tocopherol acetate2.5 ng Phytonadi onel -37- chanber infusion and the
second- chanber infusion) was stored at T®b6m tenperature for 6 nonths.
Thereafter, the anpunt .of each _vitam n _copponent, contained in the

first- changlé?‘mh[i"?‘ﬁ Jﬂ%néjﬁl(??" Pﬂg E%%&Woéﬁéﬁg%?b?ﬁf%lﬁo%%swﬁﬁaﬁmw d<i ng
HPLC. Tabl eodmstomsermtifte Fesub tifontdss.i Stitdeare thiromehbeat@sl toF, egagh of
the vitam n conponents can be stably present in the infusion preparation
even after Vgt H?“QO@P&@ePOWE%Fée% iRe P nf 1St At ANBUFHIR S 061 age
(%9 R bofl ge¥bpnsashidnPernasphial 6n ki heAB6OERI €sA6d diP.C. Table 7 shows

5 the results. As is clear from the results, each of the vitamin
components can be stably present in the infusion preparation even

after 6 months storage.

Table 7

Remaining rate after 6 months storage (%)
Riboflavin sodium phosphate 100.1
Ascorbic acid 99.9
Biotin 97.8
Nicotinamide 99.6
Panthenol 100.4
Thiamine chloride hydrochloride 98.7
Pyridoxine hydrochloride 99.3
Cyanocobalamin 103.2
Folic acid 100.0
Cholecalciferol 100.5
Tocopherol acetate 89.0
Phytonadione 101.5
Vitamin A oil 102.2

10
[0093]

1. Formulation of First-Chamber Infusion
300 mL of fluid comprising 2.75 mg of vitamin A oil
15 {825 IU}), 1.25 ug of cholecaiciferol, 2.5 mg of tocopherol
acetate, 37.55 nug of phytonadione, 1.92 mg of thiamine chloride
hydrochloride, 1.82 mg of pyridoxine hydrochloride, 1.25 ug of
cyanocobalamin, and 0.15 mg of folic acid in addition to the
components shown in Table 2 was prepared in the same manner as in
20 Example 3 to obtain a first-chamber infusion. The pH of the
first~chamber infusion was adjusted to about 6.0. The first-
chamber infusion had a relative osmoiic pressure of 2.5 and a

titratable acidity of 0.5.



99.9 Biotin 97.8 N cotinam de 99.6 Pant henol 100.4 Thiam ne chloride
hydr ochl ori de 98. 7 Pyri doxi ne hydrochl oride 99.3 Cyanocobal am n 103.2 Folic
acid 100.0 Chol ecalciferol 100.5 Tocopherol acetate 99.0 Phytonadi one 101.5

Vitamin A oil
_38..

2. Formulation of Second-Chamber Infusion
250 mbL, of fluid comprising 50 mg of wvitamin C (ascorbic
acid), 15 pg of biotin, 10 mg of nicotinamide, 3.5 mg of
panthenol, and 1.15 mg of vitamin B2 (riboflavin sodium
5 phosphate) was prepared in the same manner as in Example 3 to
obtain a second-chamber infusion. The pH of the second-chamber
infusion was adijusted to 6.7. The second-chamber infusion had a
relative osmotic pressure of 3.0 and a potassium concentration of
40 mEq/L.
10
3. Filling and Packaging
300 mL of the first-chamber infusion and 250 mL of the
second-chamber infusion obtained above were each placed in each
chamber cof the two-chamber polyethylene container wherein the
15 chambers were partitioned by an easily peelable seal. The
atmosphere in the vacant space of each chamber was replaced with
nitrogen gas. After sealing, the container was subjected to high-
pressure steam sterilization according to a conventional method.
Thereafter, the container was folded at the easily peelable seal
20 portion, and enclosed in an exterior bag (oxygen-barrier exterior
bag) formed from a multilayered-barrier film (Product name:
Bovlon, produced by NSR) together with a deoxidant {Product name:
Ageless, produced by Mitsubishi Gas Chemical Company, Inc.},
obtaining an infusion preparation. Note that the mixture {the
25 components are shown in Table 8) of the first-chamber infusion
and the second-chamber infusion of the infusion preparation had a
pH of 6.7, a titratable acidity of 6, and a potassium
concentration of 18.2 mBEqg/L. During storage for 3 days from the
time of mixing, the mixed infusion exhibited a volume ratio of
30 coarse particles having a particle size of 0.5 pym or more of
0.05% or less, indicating that the fat particles thereof were
stable.
[0094]



102. 2

vitamn A
acet at e,
hydr ochl or

cyanocobaI@
shown in TaP

10 [0093] Exanple 4 FoLnul ati on of
Formul ati on of First-Chanber

oil 15 (825 |

37.55 pg of phytonadi one,

ide, 1.82 ng

Bble Fuas b

U, 1.25 pg of chol ecalciferol,

1.92 ggt

of pyridoxine hyd hl ori de,

| nfusi on Preparation 1.
I nfusion 300 nL of fluid conprising 2.75 ng of

2.5 mg of tocopherol

of thiam ne chloride
1.25 pg of

.15 ng of folic acid in addition to the conponents
repared in the same nanner as in 20 Exanple 3 to

obtain a beﬁpem@anbem'wn&ualDﬂfu&hﬁ1pH of the flrst chanber i nf usi on was

adj ust ed tp—about—6-0—Fhe-first=chanber infusion-hadya %; lea osnotic
pressure af 2.5 and a titraCabpeneagisdity of 0.5. -38% ﬁbrqu ation of
Second- Chapber—t-nfusi-of 250k of 1l uid ﬂn*p 1258850 ng of
vitann (:(%RQQﬁ'hlr ari@ﬂ”c@ﬁenn of.-bi.otin, 10 ng of L i S e, 3.5 ny
of pant hendl@t and 1.15 ﬁ@Y@ﬁavlﬁhhln B2 (riboflavin_ s dldﬁiS'ph sphat e) was
preparedirﬂmﬁb>§@ﬁé5nuﬁnéﬁuasnen Exampl e 3 to obtain a2séeénd- chanber
i nfusion. The pH of the Isdecodduchawber infusion was ajjmsued §0|6.7. The
second- chamber i nfusi on thadiankel ative osnotic pressureigho8.§ and a
pot assi umiconcentrati on 10f) A9 nBEG drodfi 3igEi 11 hg and Eaggggénq
300 nmL of ithe first-chdqugx%gggﬁéon and 250 nLof T thegeggRpds chanber
i nfusi on obtai ned abov ach. guaucu in-each- chanber g t%e t wo- chanber
pol yet hyl ene cont ai ner ﬁgc. € -15-chanbers-were- partlg g d{by an
easily peelable seal. T Bﬁ%?e i-n.the.vacant..spac8-of2elch chanmber
was repl aced with nitrqdés t§é§YSE$%%@ sealing, the cont &-R82 Das subj ect ed
to hi gh-priessure steam St-ehenyialaeinaccording to a condelBPosal net hod.
Thereafter|, the containdr-tyaosfiokded at the easily peel &bb&5sgal 20
portion, 1nd encl osed i|m-argaxtiesi or bag (oxygen- barrien.egtegi or bag)
formed froma nultil ayenedrbkaraige f|In1(Product name| BqQwvbong produced by
NSR) together with a deqx%g%ggngproduct name: "Agel ess) 'Qrgggcgd“by
M t subi shi| Gas Chemi cal’ ngg 1r) V4 b (o I obtalnlng an lnEpgggn preparati on.
Note that the m xture (Ehc 29 éuupuﬁcﬁts are-shown—in |%bh o§ of the
first-chanber infusion iar éﬁﬁhg second-chanber-i-nfusi-on--of- Eﬁe i-af usi on
preparati on had a pH of B-YFIg titratable acidity. of 6, %af§>a9potassi um
concentratj on of 18.2 nﬁqﬁ@Pa@GFFﬁga§¥%rage for 3. days frdfPtfe tinme of
m xi ng, the_m xed._infusilogletiambct edid vol une ratio of 0.150 g
Electrolytes | Na JA7.5 mEqQ
K 10 mEg
G e 22 D TEY
B e 2 5 mEq
L 2705 MEG
P ... 5mmol
Zn 2.5 pmol
Vitamins ‘Thiamine chlorxride hydrochloride | 1.92 mg
Riboflavin sodlum phosphate 1.15 myg
Pyridoxine hydrOChlorld?mmmﬁmmmmnﬂl 82 mg
Cyanccobalamin 1. 25 1g
Nicotinamide N 10 mg B
‘Panthenol 3.5 mg
Folic . aC1d 0.15 mg
Biotin e BB MG
.Ascorblc ac1d 50 mg
”Cholecalc1ferol 1.25 pg
Tocopherol acetate 2.5 mg
Phytonadione 37.5 ug

[0095]



30 coarse particles having a particle size of 0.5 pmor nore of 0.05% or

| ess, indicating that the fat particles thereof were stable. [0094] - 40-
Conparative Exanple 1 Foinulation of Infusion Preparation 1. Formnul ation of
Fi rst - Chanber | nfusion Puri flgﬁ‘soybean oil, purified egg yolk

| ecithin, and glucose in the amunts sho in Table 2 were added to water.
The 5 m Xt UbfpaBs SHPIGEHBYe! © Goifien 8IS Idd Gal@RofSh &%&AR mxer. The
result was ~“to —emul st fication using a high-pressure

enul si fi er 1¢ Megrronlatdwini of, Fandt vdtasbemadnédsliech t hereto to nake the tot al

anount 350 nL. The dj tQ.about. 6. 0, usin pH adj.ust er

(L- hi stidine and hy%rldg\g?%?i %:é@:e?a S ThePto" ller%teigghgﬁgéry?(ﬁjfm}[rbn FPhus
obt ai ned hg@lueoseliat ithe aswobte gressuneTebld. A, weard agideidt tatebte acrdity
of O. 5.5 2.mFOj:15r£Jé ation of. Sﬁc%,g- Chr%glber Igfgﬁi or]t_150 m, of fluid |,

conpri si ng"the conponéit’s “Ehghn-9 FSeTSBFES B RN e pErd F PRIV SSTe
manner as irhe Exesplie whst eubhbated a ¢ eaoRdepbagbercd tifons ueRng TAen h-of the
second- chanber infusiqn was af' usted to_6.7. The second-chanber i nfusion

had a rel aPF 985 Ut SHEdeE e ons Gand 18 ) pofad S1ahfitc HREeAfifad | ietsttos7
nEq/ L. 20 Bo frtd it adaRaske@h®B50 ml.. The pPFaBlagfiuthes fid Hoothagber

infusion and 150 nL of the second-chanber infusion obtained above were each
pl aced i n B8RS chabadivetere (b viblighiper apd| Hedrgatdwesicorrafiher Thier ei n
the Chestbersryeldhdiicl th@edoyuilh ARG KeARbAN eeieali INBsRS: Al ospher e
in the vacant space of each chanber was replaced with nitrogen gas. After
seal i ng, tRECEHHEQIdTer? Was aslbj ettiathtedlhi ghipiessfi @ .St.eam sterili zation
according to a conventional nmethod. Thereafter, the contai ner was fol ded at
the easily peel able seal portion, and enclosed in an exterior bag

(oxygen- bakr i Berrextagricgr 030Sbag)d fGiamberf Tofivaioml til ayered-barrier film

(Product nane: Bovl oduced by NSR) .together with a deoxi dant, (Product

nane: Agel ess, prod(l}ggd%%ygﬁf}gﬁ #&Ofnp%%glgﬂe%%aqm@gﬁﬁﬁgﬁ,éﬁ‘%@ﬁn

obt ai nitfhg Fableaflsvan meppaedt iontheélhame natdneénfasiion fambhe i tstowhamber

i nfusion and_t he second-chanper i nf uﬂgon f gh% 35 infusion preparation,

conpri sed £h&®% C@?ﬁ%@ﬁeﬁfl U3t} e T8gnRH ©of the second-chamber infusion
was adjusted to 6.7. The second-chamber infusion had a relative

osmotic pressure of 5 and a potassium concentration of 67 mEq/L.

20 3. Filling and Packaging
350 mL of the first-chamber infusion and 150 mL of the

second-chamber infusion obtained above were each placed in each
chamber of the two-chamber polyethylene container wherein the
chambers were partitioned by an easily peelable seal. The

25 atmosphere in the vacant space of each chamber was replaced with
nitrogen gas. After sealing, the container was subjected to high-
pressure steam sterilization according to a conventional method,
Thereafter, the container was feolded at the easily peelable seal
portion, and enclosed in an exterior bag (oxydgen-barrier exterior

30 bag) formed from a multilavered-barrier film (Product name:
Bovlon, produced by NSR) together with a deoxidant (Product name:
Ageless, produced by Mitsubishi Gas Chemical Company, Inc.),
obtaining an infusion preparation. The mixed infusion of the
first-chamber infusion and the second-chamber infusion of the

35 infusion preparation, comprised the same components at the same



-41- proportions as that in Exanple 1. However, in the fornul ation of
Conparative Exanple 1, the second-chanber infusion had a high potassi um
concentration of 67 nEg/L; therefore, if the infusion preparation were used
before opening the partition, a high 5 concentrati on of potassi um would
undesirably be adm nistered into the boﬂ%}”thus making it extrenely

danger ous. relative .osnoti ressure in the secqond chanber
was very thﬁf’%?@{S&ggn%sag@grts%n:é}faemcﬁlse rsigchl?oe{"gevr%’eﬁflt %:gec UL at%ﬁgpeﬁ
cannot be fegbardeiie ExdplELA| Mhd Gegiomilbhanbénfitsiesiopr Bpar atihidh
conprising_t chanbers separated by artitjon that can be conmunj cably
opened, mh@?ggﬁsgﬂﬁ(?FF§F%%ﬁ5ﬁB%rogdﬁﬁg&ﬁghé %??E?gEﬁhnﬂgrtPﬁfﬁ%ﬁ%ﬁFon
conpri si ngpaepagatidnterel abe@NMbiéSb:0N opgns GOtk Chardiali cponhahign a
second-chanber infusion conprising an amno _acid and an el ectrol yte;

the first- CRAABRTTF NIUSOSn PPEASEHIR iRYLSl FPAeFEealEY Rt s8ipiftatrdidtRas a
relative osnBtb&aP! sty dakling. Ot l&ctddhe1iNBa8EONE: Chapbeheint S| @Rchas a
pot assi um concentration of 40 nEg/L or less and a relative osnotic pressure
of 2.5 to BebatiyRy esmAbiCuPECEFurelT thet segppd seeaRire WashEeTY i@t @ifs has
a_potassi ug GRACKRIIAld @2 18brdOsiEA ds Pn18BY £185CARAM HLMBO Aot be
comuni cably opening the partition. [Claim2] The 1 nfusion pfeparation
accordi ng Pe9teaied-l wherein the first-chanber infusion has a pH of 4.5 to
6.5, and the second-chanber infusion has a pH of 6.0 to 7. 4. [ aim 3]
The infusion preparation according to claim1 or 2, 20 wherein the vol une
ratio of the first-chanber infusion to the second-chanber infusion is 3:2
to 3:5. [Claim4] The infusion preparation according to any one of clains 1
to 3, wherein the first chanber further contains vitamn Bl. [Claimb5] The
i nfusi on preparation according to claim4, wherein 25 the first-chanber

i nfusion further contains vitamn A vitamn B6, vitamn Bl12, vitamn D,
vitamn E, and vitam n K, and the second-chanber infusion further contains
vitamn C and vitamn 62.
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CLAIMS

{Cilaim 1] &n infusion preparation comprising two chambers
separated by a partition that can be communicably opened, wherein
a first chamber contains a first-chamber infusion comprising a
sugar and a fat emulsion;

a second chamber contains a second-chamber infusion comprising an
amino acid and an electrolyte;

the first-chamber infusion is substantially free of potassium,
and has a relative osmotic pressure of 2.0 to 3.0;

the second-chamber infusion has a potassium concentration of 40
mEg/L or less and a relative osmotic pressure of 2.5 to 3.5;

and a mixture of the first- and second-chamber infusions has a
potassium concentration of 16 mEg/L or more as measured upon
commuinicably opening the partition.

[Claim 2] The infusion preparation according to claim 1 wherein
the first-chamber infusion has a pH of 4.5 to 6.5, and the
second-chamber infusicn has a pH of 6.0 to 7.4.

{Claim 3] The infusion preparation according te claim 1 or 2,
whereln the volume ratio of the first-chamber infusion to the
second-chamber infusion is 3:2 to 3:5.

{Claim 4] The infusion preparation according to any one of claims
1 to 3, wherein the first chamber further contains vitamin Bl.
[Claim 5] The infusion preparation according to claim 4, wherein
the first-chamber infusion further contains vitamin A, wvitamin Bé&,
vitamin Bl12, wvitamin D, vitamin E, and vitamin K, and the second-

chamber infusion further contains vitamin € and vitamin B2.



