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More specifically, a pharmaceutical compositicn adaptable
for intravenous administration containing the complex cof guinolone
carboxylic acid - metal ion - acid has been reported (see Patent
document 1). A pharmaceutical solution capable of improving
tolerance of an injected site has also been reported, and this
solution contains a mixture of a gquinoclone compound or its
pharmaceutically acceptable salt and a magnesium compound or a
zinc compound with a cosclvent {see Patent document 2). Also
reported is a preparation fcr subcutaneous or intramuscular
administration containing a quinolone ccmpound and magnesium ion,
and this preparation exhibits reduced local irritation (see Patent
document 3).
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[0004] 2 These preparations, however, required

i ncorporation of the nultivalent netal conpound at a
| arge anount in relation to the content of the

qui nol one conpound. In the gase of the Patent
docunment 1, for exanple, the nultival ent netal -
conpound is incorporated at a nolar ratio 1.5 to 3
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In the meanwhile, a fermulation has been reported whose
metal (ion}) content can be somewhat feduced (see Patent document
2). The characteristic feature of this formulation lies in the
inclusion of a cosclvent such as N-methylpyrrolidone or 2-
pyrrcolidone. This formulation, however, is designed for
subcutaneocus injection, and the cosclvents mentioned in this
document are not those normally used in the pharmaceutical
solution for intravascular administration.

[0007]

Furthermore, most soluticns used for administering the
quinolone compound are substantially neutral in pH to facilitate
the chelate formation between the quinolone compound and the metal

ion (Patent documents 1 to 3). A sclution used for the



the chelate formati on between the qui nol one conpound
and the netal ion (Patent docunents 1 to 3) A
solution used for the 3 adm nistration, however,
preferably has a weakly acidic pH of about 4 in view
of the chem cal and physicochem cal stability of the
gui nol one conpound. In other wor ds, previous
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[0003] of its antlbacterlal profile, this quinolone conpound
[F.1] 1S also expected to exhibit excellent therapeutic
' effects in the case of serious infections in which
t he conpound i's qﬁﬂggally adm nistered in the form of
scular adm nistration. This in
gt a fornul ation for a pharmaceutica
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exhibits excellent antibacterial activities particularly for drug-
resistant Gram-positive bacteria such as methicillin-resistant
Staphylococcus aureus, penicillin-resistant-Streptococcus
pneumonie, and vancomycin-resistant enterocccci. This compound
also shows higher safety, and is expected to show excellent
therapeutic effects (see Patent document 4). Because of its
antibacterial profile, this guinolone compound is alsc expected to
exhibit excellent therapeutic effects in the case of serious
infections in which the compound is generally administered in the
form of a solution by intravascular administration. This in turn
means that a formulation for a pharmaceutical solution containing
this guinolone compound is required that enables intravascular
administration with little or significantly reduced irritation to
the injection site of administration when such pharmaceutical

solution is administered by intravascular administration.




the injection site of adm nistrati on when such
phar maceutical solution is adm nistered by
i ntravascul ar adm ni stration. 4 [Patent docunent 1]
JP- A- 05-502879 [Patent document 2] JP-A-11-501331
[ Patent docunent 3] W99/ 29322 [Patent docunment 4]
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[Probldmy et dres sflvddoprgseninveneimibn have made an
[0011] extensive study to solve the problens as described

above, and found that, if the nultjval ent netal
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extensidMe study to sclve the problems as described above, and
found that, if the multivalent metal compound is incorporated at a
small amcunt 1n z pharmaceutical solution containing the
particular predetermined quinclone compound, local toxicity, and
in particular, irritation to the blocd vessel can be alleviated
even when the pharmaceutical sclution is weakly acidic. The
present invention has been accomplished on the bases of such
finding.
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The present invention provides a pharmaceutical solution
comprising the following components (&) and (B):

() a compound represented by the follewing formula (1):

[0014]
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or a salt thereof; and



LF [0015] or a salt thereof; and 5 (B) a nmultival ent
nmet al conmpound, wherein nolar ratio of the conponent
(B) to the conponent (A) (the nultivalent conpound /
component (A)) is 0.01 to §.7. This invention also
provi des; a preparation for preparing the

phar maceuti cal solution of the present invention
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irritation induced at the site of injection at the administration
of a pharmaceutical solution containing component (A} which is a
compound represented by the formula (1) or a salt therecf, or a
hydrate thereof, in which the reduction is accomplished by
incorporating a multivalent metal compound in the pharmaceutical
solution containing the component (A}, and the multivalent metal
compound is incorporated at a molar ratio to the compound (&) (the
muitivalent metal / the component (A)) of 0.01 to 0.7.

[Effects of the Invention]
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The pharmaceutical soluticn of the present invention is
capable of reducing the vascular toxicity of the quinolone
compound represented by the formula (1) even when the
pharmaceutical solution is weékly acidic. In the pharmaceutical
solution of the present invention, the quinolone compound at a

content sufficient to expect the high therapeutic effect can be



conmpound represented by the fornmula (1) even when the

phar maceutical solution is weakly acidic. In the

pharmaceutical solution of the present invention, the

qui nol one conpound at a coptent sufficient to expect

the high therapeutic effect can be 6 incorporated in

t he pharnmaceutical solution by incorporating the

mul tival ent nmetal conpound at a nolar content as |ow ‘
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[0017'ts hydrate (hereinafter referred to as "Conpound
Ll)") and conponent (B): nultivalent netal conpound.
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preparatlon centaining the Compound (1) dissolved therein and a
solution preparation containing the multivalent metal compound
dissolved therein; or

(1ii) a set comprising a solid preparation containing the
Compound (1} combined with a reconstituticen soluticn to be used
immediately before the administration for reconstituting the solid
preparation.

In the case of the preparation including the reccnstitution
solution, the multivalent metal compound may be incorporated in
the rececnstitution sclution; in the preparation containing the
Compound (1); in the reconstitution solution or in the preparation
containing the Compound (1), and further in the diluent used for
diluting the solution reconstituted by using the reconstitutiocn

solution; or only in the diluent and not in the reconstitution



the reconstitution solution; in the preparation
containing the Conpound (1); in the reconstitution
solution or in the preparation containing the
Compound (1), and further gn the diluent used for
diluting the solution reconstituted by using the
reconstitution solution; or only in the diluent and
not in the reconstitution, 7 solutlon The preparation
soluticpent Bii RECRHE: CHARoTHC R 11 RE Wt . COPRP R fﬁfwys not.
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[0021]i°n derived fromthe nmultival ent netal conpound. In

the case of (I1), the nultivalent nmetal conmpound is
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solution simultanecusly contalnlng the Compound (1)} and the
multivalent metal ion derived from the multivalent metal compound.

In the case of (II), the multivalent metal compound is not
added to the preparation containing the Compound (1), and this
preparation is combined with a solution preparation containing the
multivalent metal compound. This solution preparation containing
the multivalent metal ion may be, for example, a commercially
available infusion solution containing the multivalent metal ion
used in the present invention. Accordingly, a solution preparation
containing the Compound (1) but not the multivalent metal iomn,
aimed at being used as such a commercially available infusion
solution containing the multivalent metal ion, is alsc within the
embodiment of the present invention. In the case of (II), the éet

may further comprise a diluent which may contain the multivalent



used in the present invention. Accordingly, a solution
preparation containing the Conpound (1) but not the
mul tival ent nmetal ion, ainmed at being used as such a
commerci ally available infusion solution containing
the multivalent netal ion, is also within the
enbodi nent of the present invention. In the case of
(I'1), the set may further conprise a diluent which
metal Iy word aith e pag3eval Entersiont aThcodidgeati gop@ining
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PH ad)ygrinther 9N oh I Hrivtietd afil o P dFPrighning the
multiva(I»‘éTHﬁ afped i(ﬁtgz,t Otkﬁ@gs_cfrlhﬁ)ﬁ/:ﬁon (ddrtnidhey lriﬁ@‘é);]}ﬁ]iiﬁiﬁépéht
sol ution and/or the di]l uent ...optiona ave.a p
metal S¢S ROt et 1 rer vt v P Roe Yt fholhe
lyophikicted imrodsed drot/dhes adid weist r &téore sondalg t¢ 00l ]above
))In this case, the nultivalent netal conpound is not
added to the preparation containing the Conpound (1),
Bir qeratetivEdensts e Ut em s%?ciﬁqlbﬁg"f%rd%]ﬁéent may
optiond YophidizZed Moﬁ@fﬁs@ﬂ% Oigdine adiddefierdthe | tiesteby
cantain ng.the mul t vaI%Ft qgﬁal.lon ngébbe t.he
render ¢ it L preParstr S pett atty FGH S Producte Ve -
[00241di | uent, however, may be a commercially avail able
ir[‘ft%?i@gca?é,mﬂ}?é‘ m P2 1,09 r&é‘&lm’éérhcﬁl&l U B 2dded to
i'on used 1 n the present invention. _Accor |ndly, al so
the preprlaidgeen wieHianithed e drerepeusi the pgieseht the
reconsﬁﬂf@ié@nséﬁléﬁi&ﬁcgfcg@r@gé ?1 }ﬁfﬁiié/cgﬁjﬂ_‘dt:%@@@ PEOOYE the
. cont ai ni e nmpaun comhi.ned -wi a .
aiduent oo ghe I SRS Bhe dhiare MRt Aeido 168 pay be
the dilhent ecomsditéditsoacsal Uy i Doy Whes gpredinet . The diluent,

however, may be a commercially available infusion solution

(iii

containing the multivalent metal ion used in the present invention.
Accordingly, also included within the embodiment of the present
invention is a set comprising the lyophilized product containing
the Compound (1) combined with a reconstitution solution or a
diluent which also serve the reconstitution solution, wherein the
set 1s to be used with such commercially available infusion
solution containing the multivalent metal ion.
[0025]

Embediment 3: Lyophilized product centaining multivalent
metal ion + reccnstitution solution and/or diluent

A preparation comprising a combination of a preparation

containing the Compound (1) and the multivalent metal ion, which



set is to be used with such commercially avail abl e
i nfusion solution containing the nultival ent netal
ion. [0025] Enbodiment 3: Lyophilized product
containing nultivalent nmetal ion + reconstitution
solution and/or diluent A preparation conprising a
combi nation of a preparation containing the Conpound
(1) and the multivalent netal ion, which 9 |is
is prefgraidialsl Y y@HNdEHASS ﬁé@dﬁﬁéduépd gnd egopsdidttiogy isgution
and/or %0|dit1'u%t a(%d;(&res%dﬂdl%%ntto( GO %@;@@dl aglt)q t he above
. (iti1r)).. ApH adjustlng %% g%f % th%r add
At@Hs@@ﬁusﬁﬂ@ﬁaﬁﬁﬁQE{% fugd sy 89%Fﬁe ?oPHFlon
prepara4Sesh @y acBdmmitsid ad ot ttChea awdakliynacisdicc fiplt of

admlnls]{j_]rrprcm teI |ﬁ§“i[0026] %P ?ﬁ %§E€Xﬁ GMSPP%;:EﬁS

[0026]netal i on. The pharnaceutlcal solution of the present

fi“ U Gan | k?l%t s g%g)@{ﬁ‘i ¥ g 'dﬁh%tt *&%nrt%%%sttlhteutdo%ound

solu i"on and/ or uent the 't zed_product
(1) andcdmeaummhglvatlr@tnmema\;lauém nﬁhm Phéﬁma‘FﬁkétélPP&eﬁPlutlon of
the priS8fl MRY I8 e Qe Y §R&Y e%p %lcicMrfgortHehlr%constltutlon

product or a connerC|aII i nfusio ol ution
soluti Gy Y0l B CH LRI 6, i RS GO ACHHE Lning
the muxﬂmﬁaléﬂﬁ%Mdﬂul idre. swhatdmmuphepasadlmayobethhe one

uti on .prep e C tyt.i i
prepa G ARARELERES G SO ANS S S Wi on Bl o
J.nfusuﬁorﬁtdnibﬁ-%eﬁf |ph3t$ﬂeblarqlcall realhinge cadel Wite lsidiast i on

[00271TRY be diluted beforehand to thereby adm nister the

di luted solution, or alternatively, the solytion
Hie 19 BT R TP AR G0 HH T FES AR oo ie

solutldﬂﬂpﬂkﬁﬂﬁﬁd’K¥#$§fh%JﬁTéJMannﬂutiﬂ@tﬁﬁﬁﬂddﬁuﬂxnn may be
into the 0 028 t ent
furthelf:ocg'ﬂg'o?ﬁ'i%l fRedt nll%%%Slpr eseqt Zﬁgnovnen{]?nc#}gﬂw \{Psl’et& 1R are.
In thiparddeuldrd ysolumited may nglidsitiqd inafarradtandiith threeby

admlnlgpé?oéjrﬂéj cg] Aty 14516083 StEneer v Ak e 1e et dikit ion

armaceut 1 cal sol ution. As an exanpl e of. such

may be.%@%ﬂ.l@m s GO G B et thelat S TRt he
1mmed1£¥&&¥nﬁék&ﬁé e ¢hBpound (1) starts its entering into the

body.
[0028]

The multivalent metal compound used in the present invention
is not particularly limited as long as it interacts with the
Compound (1) by its coexistence with the Compound (1) in the
pharmaceutical solution. As an example of such interaction,
formation of a metal chelate from the Compound (1) and the
multivalent metal ion can be mentioned. In this case, the metal
chelate may further comprise an anionic component of the
pharmaceutical solution as one of its constituents.

[0029]

In the present invention, koth the guinclone compound and
the multivalent metal ion may be dissolved in the solution, then
interacting with each other before being administered. 1In the

technique of the present invention, however, the amount of the



mul tivalent netal ion can be nentioned. In this case,
the nmetal chelate may further conprise an anionic
component of the pharmaceutical solution as one of
its constituents. [0029] {@ the present invention,
bot h the qui nol one conpound and the multival ent netal
ion may be dissolved in the solution, then
interacting with each other before belng dm nj st.ered

multlvall@mth@ettaécwmoql&éeé# tehEapres Rt Vet G, TROWMNEY, the

irritathil® anounts 10t ke sH0 tHaulahionlte ats ﬂﬁﬂﬁhv@&@%ﬁfﬁ@tbﬂ
cause the effect of re u0|n th?@ Lrritati i

o zmal 1§ 1ifeh NG SHAGUR S S EEEAO T SRS

mcorpo@@%@ wed p’t&ﬁz%%iﬁrtyl@‘ Qgeaaihﬂlcmf cfhe hguinredladn e hedmpeund
ncor por at proceedq the r | f e

format el abeeoFof RHL bns CALCoP ARGy ol LIPS EBRCrved t Rt

tox1c1t13heca:ﬁfoe:elorofcarhé3e tacdbtiedinted reetfurctiiforprdan sh@agttt @iinddie

c:p_unolofenver!:o'rr]fptqn aﬁoaf_ri n%t e% 10l 9na [QPouRd RASr words,

I n other words, the
the intiemaardet mqmmamﬁwh&a@q@eacle% inPthdimitaG & e metal

chelatéT&_Ltcﬁ.lmat(‘inﬁl atgd Gif}{Eitlr%raQﬁﬂLdrh@nthaelrﬁCtd@,n ﬂﬁiy Blsple,
, for exanple, an i eractlon wher ei ex
an lntedftarfal%m%ﬁld} THARES LTHGT et | C}énlﬁl% © is

formed.Mul tival ent netal conpound is preferably a nagnesi um
[0030]conpound or a cal cium conpound, and in particular, a
magnesi um conpound. The magnesi um conpound and the
ssadtcimuhtciorsploantd mria becompsand il % i Sfamaly 2 grAgnestium

compourﬁ:’ijc& et dlé/‘.‘ugnl? A@Gih, Und Mid r];ﬂari‘lefdmél_f 2] hﬁéq%lum

or an oxi such net al [ 0031 es of suc
compourg| { 1R CRIRFSASTT SCRBFGEE 78 ewce AT 8P5§’r?u8d may be
used lracw,‘ie (f Ofm Q%@F@|§alt&l @ﬂrélmwlm@tarndltﬁucﬁn ascigl ucmniicn the
form o@% %Jtci}wsaCCha“ G of sd:q’(%'}[gtfé)fl c aci d) and a

_  an ?norganlc aci for exanple, sulfuric
[0031Jacid, hydrochloric acid, or hydrobromc acid)

&S ff 1he saliss W4y, Al @A G ACidh 4 r@wlamh an

magnesi um gl uconate, cal ci.um gl uconat d calcj
organigazehar &Rl amMekenpt ar3r RAFY S i ?W‘gns‘ﬂ%br%%n‘? u%%ch acid
or sactiEtideaci@gnesi Ansslidmte @@ﬁdhﬁgﬂe$lmn$£3ﬁcwumm an

wnorss SRS ot (LS St Pl " amtabubenl o, o
hydrebromic acid) Examples of the salts w1th an organic acid
include magnesium gluconate, calcium gluconate, and calcium
saccharate, and exemplary salts with an inorganic acid include
magnesium sulfate and magnesium calcium. Examples of the halide or
oxide of the metal include magnesium chloride, calcium chloride,
calcium bromide, and calcium oxide.

{0032]

Of the multivalent metal compounds, the preferred one is a
halide of magnesium or calcium, the more preferred one is a
chloride of magnesium or calcium, and the most preferred one is
magnesium chloride.

j0033]
The multivalent metal compound may be incorporated at a

molar ratio to the Compound (1) (multivalent metal / component



cal cium brom de, and cal cium oxide. [0032] O the

mul tival ent netal conpounds, the preferred one is a
hal i de of magnesi um or calcium the nore preferred one
is a chloride of magnesiumor calcium and the nost
preferred one is magnesiumchloride. [0033] The

mul tival ent netal conpound nmay be incorporated at a
nolar ratio to the Conmpound (1) (nultivalent rnetal

) ofcdmsdndmt OL7, mmne ¢redorly G.t70- r?éfGetﬁJr@f@rratﬁtyllalt more

prefera@rl G @ .8 %o i) a'HH%oaQ:r %fr%rﬁ&labbl@t & D1 Go/,0.6 in
nost pref erabl y at 26 to O. vi ew of

view Offé@@ﬁqﬁ?QIﬁ?Q(ﬁﬁﬂa%rﬁrﬁ%QQQﬁ?QﬂﬁTqlﬁﬂﬁﬂﬁﬂ%ﬁqQﬁfQiﬁpe
Compourfnpound (s =atowdit amAfitcisuff ifirentedlarz irealH izjheg

hi gher h peutic effects. [0034] The
therap%%%‘raecfé{ﬁeccs sol ution of the present invention may
[0034]have a pH range of 2.5 to 6.9, nore preferably 3.5 to
t re -pr I to n
pregg%ggkcgyﬂiéal %gﬁﬂﬁ?%%ﬁ% qg Slrg% qﬂ?@ﬂflon may
have a preparmd orf of- & Heo gr dsemenimeaffigminay 3 indude >, still
more prRddiddyes Wi o af &t vpiLaldt igied deded iy ﬁ5 to 4.5.

pr epar at| on for intravascul ar adm ni st rat| on, and in
[0033]particular, a preparation for intravenous
I&dme’yls;tdcat it0fe p!;‘o@faﬁaaﬁyon Szlﬁll’t}&ddj'rteis\E&ﬂ: iimoteutte orpkhay

. ing a i sot qni ¢, iS er

includg éEHJCg’\F ves 8@%&} He" phé’rpnace { d4 olsulﬁbéc{l gnn ofﬁ{bﬁ?Mﬂon
for inﬁmaemﬁuhawadmmﬂta@taomecﬁmdum AW solan,i ¢h preparation
for 1n€¥§ ther 61 &+ SHch rRddigkiew §a$go Q%chaQQQQtﬁ&%@eﬁnclude

€ preparation contalnlng ound
pH adm{em%cw@muw%%bq: uR PSR [ BO3BP 1§a%re§n6f pf"ﬁé‘ 5ﬁllever-

When trﬁ';dj ﬁﬂkg:@gﬂ&@ldlmmem oy gatd szaa')dsled'ﬁ: SuentEson hdas a
rocni orl acl ul f.ur acl an oS rIC ac

reconsﬁlﬁcdi’tg]acm cs%]ctf%l%lhﬁ% UL d gltshesoe umsnucg1 CPCPQC may be

added cidrtonate, tsodineapa carionate)t airsiody Ltthehytarmgmd or to

the re hate o5 odi ym dihydrogen  phosphate, trisodi um
phosphat e, di potassi um hydrogen phosphate, potassium

[0036]di hydr ogen phosphate, sodium sul fite, sodi um hydrogen
Examples of the pH adjusting agents include inorganic acids

such as hydrochleoric acid, sulfuric acid, and phosphoeric acid;
inorganic acid salts such as sodium hydrogen carbonate, sodium
carbonate, disodium hydrogen phosphate, sodium dihydrogen
phosphate, trisodium phosphate, dipotassium hydrogen phosphate,
potassium dihydrogen phosphate, sodium sulfite, scdium hydrogen
sulfite, and sodium thiosulfate; organic acids such as acetic acid,
lactic acid, succinic acid, maleic acid, tartaric acid, citric
acid, ascorbic acid, salicylic acid, benzoic acid, methanesulfonic
acid, and thioglycolic acid; organic acid ester compounds such as
ethyl lactate; organic acid salts such as sodium citrate, disodium
citrate, sodium gluconate, calcium citrate, sodium lactate, sodium
acetate, sodium pyrophosphate, sodium benzoate, sodium caprylate,
and sodium thioglycolate; inorganic acid salts such as sodium

hydroxide; and organic amine compounds such as monoethanciamine,



sulfite, and sodiumthiosul fate; organic acids such as
acetic acid, lactic acid, succinic acid, naleic acid,
tartaric acid, citric acid, ascorbic acid, salicylic
acid, benzoic acid, nethangsulfonic acid, and
t hi ogl ycolic acid; organic acid ester conpounds such
as ethyl lactate; organic acid salts such as sodi um
citrate, disodium citrate, sodium gluconate, calcjium
diethangilamire, dodiaimanliatias s ditume Fide ,safddmmine, and
tromet 2iophosphat e, sodi um benzoate, sodium caprylate, and
sodi umt hi ogl ycol ate; inorganic acid salts such as
(0037)s0di um hydr oxi de; and organi c am ne conpounds such as
Hﬂﬁ@ﬁlel‘sadlﬁiﬂ etyﬁ@&soltzalnidj %tghaallt@darﬂd’l@ldet rsjuejal hranciramsiggar
etr nedi am ne gl un ne nd, tro ampl . . [ 0037 :
alcoholy Mhscibr SpHel FbT oHTRPAGRht s PREF DAL SUYAF §oapq eEyEhzitol,
glucosesugarcrass,c oe isnesiicthigds sordant,oldextaran t glactiamssi tasld
maltose)(;ylaHoo'iajo%{ atrﬂrd tsoel 'ts ggd&og% sstfbcirﬁ?echlro?ﬂd'@d e}’f’ﬂi t&dium
sugar, deXttan, lactose, an mal tose; and i norganic
bromidesalarn tdichidse sodi um chl ori de, and sodium brom de, or
[oosgjthe like. [0038] Exanples of the solubilizers include

sodi um deoxychol ate, . _pol yoxyet hyl ene hydr ogenat e
Eegdtdeoiqt i R iHyiAsTe Jﬁ&%pﬁﬂ&%ﬁ%%’@@wﬂa%aw

polyoxyadtthPadns ot ey ibtead ddwerdd keil, [fI39]x Exanlese of

coryon BB SIS JFlus i docal o Biocgipe

[0039]sol ution of the present invention nmay be produced by

ﬁﬂr@%gﬂgﬁ HO G LHMRAL 1SR ik ki alfdodBiR and

_ specifica , any method commonly used in the art may

lidocaige dhyl OsI§ orf dd*DotHShe Conpound (1) and the
roggojmul tivalent netal ion are sinultaneously dissolved in

he pharmaceuyt.i cal sol yt.i on. r._exanpl Jt y. he
0 aa‘:s";zl‘gC Jsco‘ilajutsiOg]ﬁ"uﬁc}roéj paﬂfg&l B FeSh ea{\‘:acnilrﬁ1 g"’?enr}(afhleorl may be
producdbnpouiml {dyi mg dng treodnddnimeal lgntuseed ain idre ort as Mere

specit SR patlan of 1 Pl usaldd v, Afs S0 U 1Ol IAPAEA KSemp1oyed
respectively contalning the Conpound (1) and the ,
as longmad iRedentheet AP or) = itV i a ity R§tal nlon are

simult WS B Mepss RO CHHa@ighdigndd@utical solution. For
example, it may be produced as a sclution preparaticn containing
the Compound (1) and the multivalent metal ion; or as a
combination of a plurality of solution preparations respectively
containing the Compound (1) and the multivalent metal ion; or
alternatively, as a kit in which a preparation containing the
Compound (1) is produced by lycphilization or the like, and this
product is reconstituted with a reconstitution sclution and/or a
diluent immediately before the administration. In the latter case,
the multivalent metal compound may be added either in the
reconstitution solution and/or the diluent, or in the preparation
containing the Compound (1).
[0041]

In the production of the lyophilized product, the production

is usually accomplished by adding an isotonic agent as mentioned

above. However, in the lyophilized product containing Compound (1)



Compound (1) is produced by lyophilization or the
like, and this product is reconstituted with a
reconstitution solution and/or a diluent imedi ately
before the adnministration..kn the latter case, the
mul tival ent netal conpound may be added either in the
reconstitution solution and/or the diluent, or in the
preparation containing the Conpound (1). [0041] In

of the tBwbqtiouct idn astdithieon yaopinly ddon Ajusthing agent and

not thP AU QN adesnhusualdne d$hed bys @L@ﬂ"egra@ﬂe :Ln view
i sotoni c agent as nenti one above. However

of the |Sigihitied prodGet tdoRy aicrNT§ EsRpGGRd O(fl)thfs CO&POPFP@ (1)
in the Eﬁhﬁﬂtﬂﬁﬂtuébdiﬂﬁﬂtpﬁﬁﬁdﬁlﬁﬁﬂﬁhéfl it el 2ksd i ghuep duxﬂﬂls

oxeferdfily ARHT TH W e i T4 % 21 %@%‘*ﬂ”"ln%a%‘wﬁ orftoxe

preferaangent rat i osaof 151enmm‘p,owrd:1 (d9st iprefersol wtiomt least |
ed f ro ed Ris@du [ -
20 mg/ml'f' n 19 vg a%ulﬁﬂ{gcda{}%e %%e Ll én% s% “tthe %f&utlorzﬁ_used

At nge o ‘| east n%I
for prm@n@r@ﬁ@rm@hthdlmu% WuﬂLd RFRIEeRYly have a pH

of up ‘&geéegaklﬁé/ré %Péfé]%jy B9 /oL élﬂi \ch?é/\t o rd e HAK f2 5 to
ornatlon t he sol ution used e%odu0|ng t

4.5 11’1I‘§/30?M‘1|CP Zehe p?%]dml%%lﬁ% W%f@%%%a a pH of up
[00421to 5.5, nore preferably up to 5, and nost preferably
t he sol ubi Ilty of t he Conpound

1{%1:' [Wﬁa%ﬁro%& %q%? V2t oaeuc(i S ar e

Regsodinmedt 1 Enfboditent 1: Sol uti on The Conpound (1)
B SRl 1 VD) ?W@lm&m@r&t@%@%d are
I'Ss In the so

vent conmonl used in this field.

added amrdrdHese+erd Jerfala?u%@ ‘f@“%g‘é‘?{ﬁm%‘ﬁlyy HeSefider Flafs pHeld.

When d@%idf%& 3 aadﬁmldt trrg@ly }@élhwd@didfcwvm ayuHement,
a an | SSOl ve roauce .t he ara

and whiinier ety BEFor Cé%ﬂetﬂa ALY 2| A0S0 (g Slssolved to

produc@remarprepmmatuQMJLﬂﬂmmadlawmladéqﬂane dégr eelntigistration,

this pf%@%@géﬁégelss *Fﬁﬁéﬁ'é@r ﬁdﬁﬁ@%ﬁé ?I&éﬁkeérkok?repare the

ernative net he” Conmpoun
SOlUtl%@J@%¥|®@ml%§%ﬁ¥a%&%ﬂadded and dlssolved in the

ﬁ@' é’PtE@rnéMﬁﬂe dest 1ed, tﬂﬂa r@c}ﬂn &Sﬂ'xd urtheind@dinsted, adjusting

and her ad jves nd di ssol ved |n th
agent Shf A0GRE B BERI TRR %%ﬁ?? ot LY TP ho MRt R TGS, PE may
be further nudiuyvedéntametatheonpddidi ves ada;l}edban@ld@msmh@ed

dissolved in the solution to produce the solution. 1In the

"meanwhile, the multivalent metal compound is added and dissolved

in a solvent optionally with a pH adjusting agent and other

additives to produce the preparation. Immediately before the

administraticn, these preparations are mixed, and diluted to an

adequate degree to thereby prepare the sclution for administration.
[0043]

Embodiment 2: Lyophilized product + reconstitution solution
containing multivalent metal ion and/or diluent containing
multivalent metal ion (the multivalent compound is incorporated in
one or both of these constituents)

The Compound (1) and the pH adjusting agent are added and

dissclved in the solvent. When desired, pH may be further adijusted,



in a solvent optionally with a pH adjusting agent and
other additives to produce the preparation.

| medi ately before the admnistration, these
preparations are mxed, angydiluted to an adequate
degree to thereby prepare the solution for

adm nistration. [0043] Enbodi nent 2: Lyophilized
product + reconstitution solution containi

ng.
and whepuldeisvialesht FBeal 06 taf@Fomadi P@eﬁfﬂdsénﬁélidn%%gsolved The

solutidilild @leenty allllz@rai (ttoh@mrcﬂeﬂlutdevahq@ntly@@rmqurm@du @roduct
I ncor por at e one ar both of §F$S tue duct is
Immed atid YCHRFOHT t(hf) 290 PPARE T L8y §V8E B4t Kaesn

reconstafthted $S@hved sion dthierns @iovmnnl\ﬁ@emh@emuﬂedvamamaweh@l
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solutlcﬂhGNHdyﬂmﬂnﬂnsuﬂﬁummnproduce the | yophilized product.
Alr{'g%q{a%tﬁrleﬁ r,econs llty{B ) Qg,'l‘z%'ds @R, mahe Yoy RRidriszed uted

a solution containin

1mmedla'tt$elm1lnetﬁqra€| érire rmstrain 1 SEERIdERd W idhd the JesPnss dmtion
solutidfedipt e dagiae diadher ani)tl'praeﬁﬁrlfhetrfte caaflaitriiony frore

adnministration. At rn ively, the phlllzed oduct
L €Lk pE ol (41 P AT ATERAY Bufore e o
admlnlgﬂﬂﬁﬂldﬂratlon Mﬁth the reconstltutlon sol uti on, and

retl{l]‘\e;lgcl glﬁaltlu:f:?al olut oq'f l#er e cﬁnqulltl@tryar%:QOtrp%av1n a

y prepare the Sol Ut on
neutralf @l b sttrrcaiucmd JAﬂ taersnalmt\ﬂary contaginin o fRit adjusting

agent ISR QL N KL @ c e alndidCahdelpaauesit f
a solution containing a pH adj usting agent is used

[0044) or the reconstitution and/or the dissolution. [0044]
Hridineit B ﬂyayﬂmﬂuz&&ignaﬂhnﬁ cgortadimimg multivalent
mul tival ent {econstltutlon sol ution The

metal %ﬁﬂq)tﬁﬁFQQ3tig%F%?P TRI1T4%A ent netal conpound are
ﬁHﬁd@ﬁmpD@ﬂ@OtMGﬁﬁd(ﬂhQMMH&ﬂ%HakﬂﬁtVﬁﬁﬁﬂdéﬁmﬂﬁynqﬂire

added ﬂ?ya b§ol@%lmﬁjsfc?p ,d 2dh wheisdesinheed, delsheledddehit inkes be

ed to the solution %}r di ssol ut.i on

Th
2djustadl RRGIIE (T TYbpHTTISBEIH N epdiay the Sdded to the
solutidy Opbt | & Zesb PioTbict . Thaedilaitdlon hefmmenuégppﬁﬂhized to

prepax E1EFACh L ECEOE LURE, L0 AR MERUALE A0GGE R, i
product is reconstituted to an adegquate degree to thereby prepare
the solution for administration.

Alternatively, a solution for administration having an
acidic pH can be produced if a solution containing a pH adjusting
agent is used for the reconstitution and/or the dissolution.

[0045]

The pharmaceutical soluticn of the present invention has
enabled to reduce toxicity to the administration site, and in
particular, toxicity to the blcood vessel of the pharmaceutical
solution.

[0046]

When the pharmaceutical solution cf the present invention 1is

used as a drug to be administered to the human, the dose may vary

according to the age, weight, type of the infection disease,



Al'ternatively, a solution for admnistration having an

acidic pH can be produced if a solution containing a

pH adj usting agent is used for the reconstitution

and/or the dissolution. [{2045] The pharnaceutica

solution of the present invention has enabled to

reduce toxicity to the adm ni stration S|te and in

particular, toxicity to the bl ood vess t he
seriousphasnadetibecanTesEGH 0ANC 50861 “fhen ?ﬁedose (calculated

in termﬁggﬁngg%ukb%ébu§@|HH'QU abwkherpr esentypiowenti 60 g to 1 g,
a dr

u t d
and preé@§éb%ﬁy19§rvg 580%58|W§12%%t égaﬁég %eﬁ&ﬁtnaﬁ§eéth is
admlnls%@%e@nﬁ%cbhoﬁndm%&asehelaaliqr@@B@ﬂds&l&blﬁm@d in terms of
the compaung gl ha S dvessrd Lt Lo, aoRenEs Mg Biedecbly 5 o

(1)) howeve pi ca

1000 ngTeo Kb 9 tamd Hpf ey 200 thg EDIB00 b theu e he dose

may varD %%lﬂldtlhgwg%ln e 'SS_L Adnislenad e @ fARMNIZMBmalt D be
dose § ate In ternms of the conmpound é)
treated s Eypscdau YldPQGZGQYnBe afd@ipiaferasl Wsatﬁln?é%o € or

to 4 aiR8aKO Rfsdhe body wei ght of the aninal although the
ose nmay vary depending on the size and the |ike of

[Examplgfd animal to be treated. This daily dose may be

[0047] adn1n|stered |n a single dose or 2 to 4 divided

d 7
(SRS EaTIes] LAy M ddiagesente hent itai)

arther erring to
by refdxan € vuhectﬂmprﬂoesmdrﬁsch iH tq me Ao P THIT tthf?e scope of

the pr éﬁ%”ﬁnd%ﬁﬁi&&on In the foll owm ng Exanpl es, the
' npound used was _7-[ 3-

RERG -EeR ISR $HEEmRAS Dy i Foqrfrpeoqm%/ﬂ] 1U[Sfd( SRl

(R) - {1 -Hm®rdod 1o8;cﬂ@pbﬁp)rmm/ﬁd}ﬁdme 1- yl] ~-1-[{2-(S)-fluorc-1- (
0 10XYs 4-

cycmplfwgﬁ/ T%X%ﬁ‘f Ol]BLyoggh% %ﬁ@%ﬁa}r%ﬁm

acid. injection (25 L) was added 1 nDI/L hydrochloric acid
[0048](1400 m.), and the Conmpound (1) (600 g) was dissol ved

in this aqueous solution. To this s i
[Examphgrﬁﬂ/@yqﬁﬁkllzed product ol ution was added

To water for injection (25 L) was added 1 mol/L hydrochloric
acid (1400 mL), and the Compound (1) (600 g) was dissolved in this

agqueous solution. To this solution was added 1 mol/L of

[NS]

hydrochloric acid to adjust the pH to 3.4, and then, water for
injection to adjust the content of the Compound (1) to 20 mg/mL.
The solution was filled in containers at 10 mL per container, and
after lyophilization, the container was tightly sealed.

[0049]

[Example 2] Reconstitution solution (magnesium chloride solution)

Magnesium chloride (2.67 g) was dissolved Dby adding water

for injection, and water for injection was further added to a
total volume of 500 mL.

[0050]

[Example 3] Diluted reconstituted solution of the lyophilized

prcduct



hydrochloric acid to adjust the pHto 3.4, and then,
water for injection to adjust the content of the
Compound (1) to 20 ng/nL. The solution was filled in
containers at 10 mL per copjainer, and after
| yophi l'i zation, the container was tightly seal ed.
[0049] [Exanple 2] Reconstitution solution (nagnesium
chl oride solution) Magnesium chloride %%
Toies solowBd 1By edd BirRg Ukt 8F PG ePnj-8c EXGAP 1&nd er for

reconsth%d%@d QA WA S Wil fdale %s@@ﬂﬁ@hﬂ@r@det@b$uﬁmdnuwaOOhi500

[ 0050] [Exarrpl e d reconst sol ut
repareéif IrhEXIIEI 12 &R F‘Fﬂ}oﬁ lof’h %e on

physiolRigadiat s@rlepﬁ gatonEyanmpl e 1 was reconstltut ed with
[0051]t he magnesi um chl oride solution (10 nmL) prepared in
Exanple 2, and this solution was added to

[ExamplehyiSi Geaginedl: tsaliiorne (200 i) | (Mfe@USEL urf %@m@%]mannltﬂ

Solutlolﬁgconst itution solution (magnesi um chl ori de- manni t ol

| ution) Magnesium chloride (5.34 g) and mannitol (10

¢ (

Mgl nges uidlicddeiniel® by -dddidg ARat W%rtoilnj @& i%n ¥agnd
dissol ™A &y fRaidy eadian foas fWddien, a@dﬁﬁ e @ tffralinjection

vol urre of 1000 ni. 05 Ex Di | uted
was fu]?té??dhsacqqeiﬂétd’saoltlﬁgagn &l‘l“l"{?e W %d product The
[c052)l yophilized product prepared in Exanple 1 was
reconstitute i t
[Example, ?ﬁojr%u(%ﬁ)cg r\émisghp%%‘gcar e %?aﬁ%l i ({q]ngﬂ{B P11 zed

productsol uti on was added to phyS| oI ogi cal saline (200 m) .
T[}%Oiﬁ]o 1{1@&3{5?1 ﬁﬂdtﬁﬂ:c%séﬁatﬂgd G $0ddatd1an 1 RRgnesi um

e solution) Mgnesi chloride (37
recons g SRV et ih e é‘f*aqrb?sglrlﬁﬁl I L 20 B AP on (2
mL) pr&$tdd oih iasangsli aist edarid i34 sglutliomdwds wedderd for
phySlO]Ia %%jr a?}aelj;‘rpglf tsgadjdjeojys solution was filtered through

and the filtrate was filled in
[0053]

[Example 6] Reconstitution solution (magnesium chloride solution)
Magnesium chloride (3738 mg) was dissolved in water for
injection (630 mL}, and the solution was adjusted to 5.34 mg/mL
with water for injection. This aqueous solution was filtered
through a membrane filter, and the filtrate was filled in
containers at 10 mL per container. After tight sealing, final
sterilization was conducted at 121°C for 20 minutes.
[0054]
[Example 7] Reconstitution solution (magnesium chloride solution)
To water for injection (630 mL) was added 1 mol/L
nydrochloric acid (2.2 mi). After dissclving magnesium chloride
(3738 mg) in this solution, the sclution was adjusted to pH 3.5 by
adding 0.1 mol/L hydrochloric acid or 0.1 mcl/L sodium hydroxide,
and to 5.34 mg/mL with water for injection. The solution was
filtered through a membrane filter, and filled in containers at 10
mL per container. After tight sealing, final sterilization was
conducted at 121°C for 20 minutes.
[0055]



containers at 10 nL per container. After tight

sealing, final sterilization was conducted at 121C

for 20 m nutes. [0054] [Exanple 7] Reconstitution

sol ution (nagnesium chlori,de solution) To water for

injection (630 nL) was added 1 nol/L hydrochloric acid

(2.2 nL)h. Athr dissolxing magnesi um chl oride (3738

ng) in this solution, the solution s adj ust to \
(Examp18 8] bjeCanar agubi oansP ARt hotr GERBOF PR FA OF LgeThaRhi tol

solutiof®! /L sodium hydroxide, and to 5.34 ng/nL W th water
for injection. The agputlon

Iter thro
2 enBr Ahe™FETERL UM RRLPE L PEET %3h§a9ners at' ggmn@ere
accuratpel menkairadr. aAbt eerei ghtsséakingn #bAaml of water. To

this so?ag%gP|§$g|%Egmﬁppggg?g&gg?qcagc}algofgﬁj%gtnkﬂ@tﬁﬁ to 2.5,

const i tution sol
3.5, or(Aagnesndmwehkor wde- mannidt sccusakailivok)p 2. $igasdf volume of

500 mL. naﬂﬁ@g#&?ﬁ&@i&ﬁ'gﬁl@Pgdé4m§n819éln@@ﬁuﬁ@bnm@£§ then filtered

measur ed, and were dissolved .in
throughm@téﬁlt¢ér ERCs T961 dLildaaks Wadddd LHydr dEhIcort él&EF& at 10

mlL per E%n%@h%%& t herpkh-t i ghd, se31 bngprsdebil andt vwah enavasonducted

accurately to a final volunme of 500 niL. The
at 121° %aﬁ%%s?%ﬂ?%%?%?gde manni tol solution was then filtered

[0056]through a filter, and the filtrate was filled in
[Exampl%ggﬁ?ﬁ%%%%s%&t%glomps%%ﬁtqg%tq SAEH?%thQHHe -mannitol

S g, sterilization was con at 121C for 20
solutiom)nutes. [0056] [ Exanple 9] Reconstltutlon sol ution

l(@a%n%§'ﬁ%b%@%@ﬁhﬁ%hﬂ%&ﬂb@obndsQ%UE| enbflman@igbl were
magriesi um ¢hl ori de and 16.5

t.ol
acouratgiGURREEI SR So S i RF % S8 v T 40 "RCgr T
this sdll@ItG._ron T@s Tahic&cBO)lylmlo@Jhl\M&Ca@d:adi rtyzdraﬁCJMatrltdl%\@Pd to 2.5,

adj ust, the pH 10 I ’ d
%d SEEur §tete Yy o zao?:? Tal I%tezhc}ﬁ tOg(r)}iO frr/ﬂ%l el[l'ﬁ%ﬁ%me ot

500 mL wa@hesmaqnehhgml@élﬁﬁmdﬁr@ﬁn§éF9ﬂléﬁlﬂééoph@ﬁsfFbﬁéréaltered
througt ¥ augh & fidderonand tihedd hidata mas fid l@hddiners at 10

containers at t al ner A,

nL per SRSt o FPEalT R WAS IOHENCPEE T Lt ER 1 B Sp6onaucted
at 121°01 potes0 hORLTEs.

[0057]
[Example 10] Reconstitution solution (magnesium chleride-mannitol
solution}

650 mg of magnesium chloride and 18.5 g of mannitol were
accurately measured, and were dissolved in 450 mL of water. To
this solution was added hydrochloric acid to adjust the pH to 2.5,
3.5, or 4.5, and water was added accurately to a final volume of
500 mL. The magnesium chloride-mannitol solution was then filtered
through a filter, and the filtrate was filled in containers at 10
mL per container. After tight sealing, sterilization was conducted
at 121°C for 20 minutes.

[0058]
[Example 11] Reconstitution solution (magnesium chloride-sorbitol

solution)



[ Exanpl e 10] Reconstitution solution (magnesi um

chl oride-mannitol solution) 650 ng of nmagnesi um
chloride and 18.5 g of nmannitol were accurately
nmeasured, and were dissolv in 450 nL of water. To
this solution was added hydrochloric acid to adjust
the pHto 2.5, 3.5, or 4.5, and water was added
accurately to a final volume of 500 ni. The nagnesi um
26HI ar icfe maaneision sHlerice was ek i 1ofeseditRlo WG e

accurat%lfyl Irﬁe%rs’ur%raﬂ the fiddd atig eas dd lilred 50N repdfaivales .at To
per container., After tight sea

this sodoior bt oatlith THHARIEH | it ish & GVt it &t to 2.5,

od Q038] arddExamRe vkl a@i‘e@i’&bdﬂﬂd‘dﬁlﬁdﬂmw dghinzl volume of
neS|un1chIorigﬁgsor

(m f
500 mL-mEﬂESWEHPEﬁFBF‘i G6127081°8 -5 S Lo sPB ot twips cHef filtered
throughaec Uridttelry, reas urted,f idrid aver evadi SSidl st Gim oﬁt&(tamlaﬁs at 10

mL per\M%ﬁ%ﬁln tﬂk%ﬁ§okgghgn @%iéﬂgdegEQXQﬁQQEkgﬁhCw@%'@onducted

‘t he , and water was
at 121°@dﬁed a@cmﬂauéﬁy to a final volune of 500 niL. The

[0o593magnesi um chlori de-sorbitol solution was then filtered
through a filter, and the filtrate was, fil

Examphﬁnﬁ%ﬁ,ﬁﬁqpqﬂt%ﬁyt%ﬁprﬁﬁ Qﬁﬁﬂ%ﬂﬁﬁﬁgnﬁﬁ%Qﬁ qﬁiﬁﬁlde sorbitol

olutlcﬁgallng sterilization was conducted at 1210C for 20

t 0059
Tghed: dRER s Fhe CoP Ao A i oo TPt ke
accuratregnesiammcdd ordrdk vaak I&@Qj—‘lﬁd sior b45(b|mIV\IE‘?fe water. To
this sc%aQMcﬁ{ &lds Wgﬁkydmlwfc dA@ﬁc@Iﬁ/&daaﬂJé@Ocm@i to 2.5,

ution was ad hydr oc ic acid
3.5, oy d aj u%”td tHREPH 3 2dled RapuiRtealy 1oy #%an Vlgme of
500 mLAadded ae %@h@hYCth&lﬁ@n%br%Qh@EEEﬁﬂutﬁQ& as Then filtered

un1ch|o i de-sorhit so| ut s. the lte
through Hs?oﬁg% S fith q" n‘glf aqﬁ I‘fratfeffv\:/%ae\g@flrfl %‘JA AEE%e 10
mL per(nnﬂEHImHB amfr@r rii ger seedtigione s teAfitldrz atiight was conducted

at 121_§e§ &ngo F%gg li;zation was conducted at 121C for 20
[ Exanpl e 13] Reconstitution solution
[0060] (nagne5|un1chlor|de sorbitol solution)

[Example 13] Reconstitution sclution (magnesium chloride-~sorbitocl
solution)

650 mg of magnesium chloride and 18.5 g of sorbitcl were
accurately measured, and were dissolved in 450 mL of water. To
this solution was added hydrochloric acid to adjust the pH to 2.5,
3.5, or 4.5, and water was added accurately to a final volume of
500 mL. The magnesium chloride-sorbitol solution was then filtered
through a filter, and the filtrate was filled in containers at 10
mL per container. After tight sealing, sterilization was conducted
at 121°C for 20 minutes.

[0061]
[Example 14] Diluted reconstituted solution of the lyophilized
product (magnesium chlcride-mannitol solution)

2.5 g of magnesium chloride and 14.5 g of mannitol were
accurately measured, and they dissolved in 450 mL of water. To

this solution was added hydrochloric acid to adjust the pH to 3.5,



650 ng of magnesi um chloride and 18.5 g of sorbitol
were accurately neasured, and were dissolved in 450
m. of water. To this solution was added hydrochloric
acid to adjust the pHto %%, 3.5 or 4.5 and water
was added accurately to a final volunme of 500 nL. The
magnesi um chl ori de-sorbitol solution was then filtered
through a filter, and the filtrate maﬁ fl||% i%
and watesnvabnefsest acguratepdr toont AiRer. VALLEE OfgRCU mL. The
solutloﬁe@lbnﬁalQE%%H]'éﬁﬁ|QﬁeW@§o Rducleed praldut2]1 Grepar2d in
m nutes. [0061] ﬁ%? i | t% reconstit.uted
Examplesé|yﬁﬁo§egpn§ﬁét| @ﬁhWPtge 6&%&%¢t%€n§ ﬁggl § magnesium

ch1orld%hh@hm§QUEH@@Huﬁlo&Q|UAfﬂBi QeSOQsDﬂtqungstunwcontalners of
ri de an

f t |
1y0pn 1 ds e PE g ey s 0] CoE 480 AL Gl e T
reconsttlhmesbls@thmqmsoammdumm @Umfbrpfwsd@l@gtl@addjsﬁsltlne to a

final q% 9 and water was added accurately to a
1nat vy H% gf EFJSOO nL. The solution was filtered,

[0062}and the Iyophilized product prepared in Exanple 1 was

| Examplfeecl%r]StdltMt%& \Metcfbn]sertiut%fd tdee il drereed yrRgnesiphmlized
| ori de- nannltol sol uti ter reco stltutlng t wo
produchxﬁmﬁanﬁﬁ%ymﬁc J3rosHf 154 tﬁﬁb ared in Exanpl e

21 5 %0 dﬂ_n@fgrie”sa_um etdratiideu t=eat s‘m s |g)roﬂ/v&©rdﬁiltmledfere
accurattﬂ_ly [ngeo%s% o'c?,?ll%(inaé vfe@elg:ﬁ lﬂrecf 1%|4§’EP|H¥LW%P wardd . To

ted reconstituted
this scloltwitdronwasd adued mmﬂmleédflcbrm&ttqrﬁébﬂﬁ die pH to 3.5,

and waft{H Qrd dessar d&)'até%ulsé)dé&ty Q{B 2- ﬁr%vadmgﬁheSjﬂJfBOO mL. The

oride an g. of "sar bi t ol urateuy
solutiqredif e@lltaﬁw%ﬁ%raéﬂ%%lwl?#ﬂ REGH I Gaheparsd 0
Exampld Ni Si0l 1t d o wasawstt adi dty droatil arf ctlaei i Ttoemd] ustgnesium
chlorlc%e[ < r%qo%es%]f %g%l V‘n’f‘zx%i: cas. %%%%%%%%%t %‘w¥> Ry‘:’igéls of
1yophi Riaed her dquphi b e e o:duoﬁxqjmlp%rbd 2% mIB@aﬁrpulée 1 was
recons{eﬁéggﬁ'géﬂﬁ%§8%t$b§1514uﬁgdt$¥%ﬁ'ﬁﬁ PL £6h SRONESi 4N ine to &

de-sorbitol solution. After reconstituting two
final wohee off 19@pRiii zed product prepared in Exanple 1,
(006320 nL of the reconstituted solution was diluted with

[Examp?%%é%flﬁé%éﬁ%tlgﬁé{ghtébfhtlIna%5¥o§8pﬁi§gl]éghﬁ%ion
containing magnesium chloride}

1.5 g magnesium chloride and 75 g of sorbitol were
accurately measured, and after adding water accurately to a final
volume of 1500 mL, the solution was filtered through a filter. The
5% sorbitol solution containing the magnesium chloride was filled
in containers at 100 mL per container. After tight sealing,
sterilization was conducted at 122°C for 30 minutes.

[0064]
[Example 17] Diluted reconstituted solution of the lyophilized
product (5% sorbitol sclution containing magnesium chloride)

20 mL of the 5% sorbitol solution containing magnesium
chloride produced in Example 16 was aliguoted. Two containers of
the lyophilized product prepared in Example 1 were respectively

reconstituted with 10 mL of the 5% sorbitol solution containing



[ Exanpl e 16] Reconstitution solution (5% sorbitol

sol ution containing magnesiumchloride) 1.5 g

magnesi um chl ori de and 75 g of sorbitol were

accurately measured, and a%er addi ng wat er accurately

to a final volume of 1500 nL, the solution was

filtered through a filter. The 5% sorbitol solution

contai ning the magnesium chloride was filled in .
magnesigontdilearisicat TDe wESpékinenffi mér reAppefifngpe solution was

returnesfdd e $HdUdZd anawgs comducted at 122C for 30
m nutes. [0064] [Exanplé 17] D luted reconstituted

[0063]sol ution of the |yophilized product (5% sor bitol
{Examplgaoo)llg]' gj’i}lﬁ.ﬁj’éoﬁiﬂ’édlgiéf&gﬁﬁféwmdlhiﬂrdrdejf 2@ Miyogfh itthezed
sorbit.ol soluti.on containin nesi,um chl ori de
prOdu‘:tpr%H‘\%@d”iuﬁ“ Eg%%]éyefgl%tﬁji %ng%&onﬁm cont ai ners
0af3 o ke In'gal@pfelsljjmred:lfmmdma gorepgarkdy iof Beamlte 1l weere
respectiyv rec tit uf. i d t Y :
accut atseglr}giqeoﬁsugro%/dm iagjngoggen eailgnl%ﬁsg JO&:1 #gq ‘n@é)s?%Lmdgﬁlhgaréi)edre'. To this
solutidthevaeadddaddyziraghadehsgiditted ugt dhewddl to 3.5, and

water %5§lHHH¥Bté%5JE%ﬂHI¥“EH Pfs Pl e dO0GRH] mL. The
Exanpl e 18] Dl uted recaonstituted ol%%ctéon of the
r el

solutiqryopt ITHEET§hodid (tfagheditint o Yenriigiared 10
Examplesal H@d@{ﬁe&br&‘@iiﬂjtdﬁimletﬂi U aiil osf dehanth 3 &y ofagnesium
) nni t o| re ccur at I I i.ssql .
emiors BN L G SRS B o855, A RS ee ot ion
was dihydrdohl o ighwcial oo ealj ustlite pH 2 of Bodl emdimeyerers0 nl.
[0066]M@S added accurately to a final volune of 100 nL. The

solution was filtered, and the |yophili ze% roduct, .,
[Examp ke epdh gl 1 dodepptes i igsed et ohstt it AR TREERE
product Nendddd £nafl ceonesdeieoatl 051 deo Manhbhiol sol ution

10
of t tituted | uti di | . W
D b graieSart i for 555 1 ol A 8 Mhere
accurat&0fGhed Hxeepl eari@]wd¢ Ldﬁe@scpb@@@simt 2% el sof utdterr of To this
soluti&hewéé/oﬁ])i.'cﬁ%ég d%c?&?%'ffc (Feppesh ugyshiorige-sordbtols, and

sol ution magnesi um chl orj de and 3.

water wos edtdvrreuraeely atel§ Heardbr el vBRdChet & ngngg|T\h?d
solutid® WPs i DfeMBd erandochidi Byoswl Uiz o8 pasdaddesirepared in
swamp1 )5 GEHLSLLE, 2610, 0. 01U AT PEC 003 P 0L Bk e
chloride-sorbitol solution. 10 mlL of the reconstituted solution
was diluted with physiological saline to a final volume of 50 mL.
[0067]
[Example 20] Reconstitution solution (5% sorbitol solution
containing magnesium chloride)

0.18 g magnesium chloride and 15 g of sorbitol were
accurately measured, and after adding water accurately to a final
volume of 300 mL, the solution was filtered through a filter. The

2 sorbitol solution containing the magnesium chloride was filled
in containers at 50 mL per container. After tight sealing,
sterilization was conducted at 122°C for 30 minutes.

[0068]

[Exarmple 217 Diluted reconstituted solution of the lyophilized

o]

product (5% sorbitol solution containing magnesium chleride)



solution was filtered, and the |yophilized product
prepared in Exanple 1 was reconstituted with 10 niL of
the filtered magnesium chloride-sorbitol solution. 10
mL of the reconstituted sojution was diluted with
physi ol ogi cal saline to a final volunme of 50 ni.

[0067] [ Exanple 20] Reconstitution solution (5%
sorbitaol solution contalnlng magnesi um chl ori de

0.18
15 hongstbm Bh SPFRGCARASS oG :Br SoPbPLBY Pdens ohes it

chlorld@%%@h@;@d mam@@@;eaa@ a:fatse@lad;dllom@dwabad aceudr ael y
qe d 300 dﬁL t he %%I%;& %P
reconStF|PF§r§ etﬂﬁ@@&ﬁ 4760 PEPAYFiTe PIERRES il Lo SRR i
reconst@@@&@ﬁnB@gu&h@nﬁ&gmexemmmmhwommdehwa@rbdMKédoflﬁxample 20.
[0069]containers at 50 nL per container. After tight
sealing, sterilization was conducted at 122C for 30
[Preparatione Exanpd@68]] [ Exanpl e 21] Diluted reconstituted

Dsgb%kﬁ%%10f6t§§ %ﬁgpﬁbgh%%QumpEQQ%%Ed%5%ﬁS@EblBohere
sol"uton cont ai ni ng nagne3|un1chlor|de
dissolvielfe Bopeded toIr dePeGERTedit™d Mg nﬁ E@§|ﬁ &ﬂgoﬁiaem01/L

hydrocrﬂb%qtetct%%ﬂc{l @:(ﬁvrsplnﬂ; Zﬂ t}ms (Eirdmiﬂgicfd(l jand .used twas
reconstitute the op i ro repared. | .
dissolvegh sy &his fpdU Ciﬂiﬁpdpsol A |u6°% \ﬁgg rce%t udrqr}?é]d geging
0.5 moﬂﬂﬂauydxhﬂﬁldﬁldbannd .e Rater[ 0B9LnfPrepanavpsnthen added to

a itol (6 g) and magnesium chl oride
a final cggnﬁ3%%%52 'Ssolved in water for injection (100

[0070]nL) After addlng 0.5 mol /L hydrochloric acid (0.75

prepafggroﬁlg%éﬁmppqnd (1) (3.0 g) was dissolved to this

sol ution, and pH was .adjusted t addi

oAy Ao il RRARE b FEGEATo s aRLe 2
and 60 Eg@d.&ds taX pehfd il ogdad slimes 20f 1 rieb Ovant s IT[JO(BZ.'D]to prepare

solutlchprfcpara I QY Ee&aa% St Zﬁc%?caé}%{fa?tl%n tcg_fe t?‘fa u;tdnﬂfbund (1): 8

epar e in reparat|o 60 parts of
mg/mi) physi ol ogi cal - saline were nixed to prepare solution

[0071]for adm ni stration (Concentration of the Conpound (1):

ng/ ) . [OO7H
{Preparatlon Example

To the Compound (1) (200 mg) were added 10 w/v% agueocus
solution of mannitol (3.5 mlL) and 2.5 w/v% aqueous solution of
magnesium chloride (2.8 mL) to dissolve the Compound {(1). Water
for injection (3.7 mL) was then added.

[0072]
[Preparation Example 4]

The solution of Preparation Example 3 (7 mL) was mixed with
physiological saline (10.5 mL}.

[0073]
{Preparation Example 5]

The solution of Preparation Example 4 (6 mL) was mixed with
physiological saline (6 mL).

[0074]
[Preparation Example 6]
To the Compound (1) (200 mg) were added 10 w/v% agueous

solution of mannitol {4 mL) and 2.5 w/v% aqueous solution of



[ Preparation Exanple 3] To the Conpound (1) (200 np)

wer e added 10 w v% aqueous solution of mannitol (3.5

nm.) and 2.5 w v% aqueous sol ution of magnesi um

chloride (2.8 nL) to dissohbye the Conpound (1). Water

for injection (3.7 nL) was ?hen added. [0072]

[ Preparation Exanple 4] The solution of Preparation

Example 3 (7 nL) was mxed with phyS|oIog|caI sal i ne
magnes im0 hip)idg 0@731]2 Ay dpardi T ohl B dmi EBfpoe (1) . Water

for 1nj%?§’d“htdrpn PfaPraparatd andxampes 4 (6 nb) was m xed
W th phyS|oIog|caI saline (6 nL). [0074]

[0075][ Preparation Exanple 6] To the Conpound (1) (200 ng)
[Prepaﬂ%ﬁfbﬁﬁhkghﬁiéVWW@@aqueous solutlon of mannitol (4

9 03 1 AR, Sottlon o1 22 TGSl Whcq wie

physioXariacdl eaztlme (G}.(BSS nl)) was then added. [0075]
[0076][Preparation Exanpl e 7] The solution of Preparation
Exanple 6 (7 nmL) was mixed with physiological saline
[Prepaxatol & rAjyamp 0o [ Preparati on Exanple 8] The

%@J&té&%ﬂfonpro%o@r@ﬁa%%@@iwﬁn&ﬂ(eﬁ )6 WaS Riaeehixed with
ysiological saline (6 nmL.). [0077]
Phy510%¢$%ﬁﬁi2ﬁ¢%ﬁﬁqa< ¢i%e’ 9] Lyophi | i zed product prepared
[0077| n Exanple 1 was reconstltuted with water for
(Prepaighbih JHER Sot ki on of manni fol (2 M), 2.5 wvos
I@qwmzammcmmiofpmm um chtorh be { &8s mgcongigituted
with widdEredors w&.ﬁﬁ oAl 5(r9L? Mg his s%lld:ttllo@ﬁ ek dMadded 10
W/ V% aéﬁgoggxgolutlon o %%§n€§{8f|(§a$ipe . W?Vo gqueous
solution of magnesium chloride (2.8 mL), and water for injection
(0.2 mL). This solution (7 mL) was mixed with physiological saline
(10.5 mL) .
[0078]
[Preparation Example 10]
The solution of Preparation Example 9 (6 mL) was mixed with
physiological saline (6 mL}).
[0079]
[Preparation Example 11]
Lyophilized product prepared in Example 1 was reconstituted
with water for injection (5 mL}. To this sclution were added 10
w/v$% agqueous solution of mannitol (2.5 mL), 2.5 w/v% aqueous
solution of magnesium chlioride (2.12 mi), and water for injection
(0.38 mL)
{0080)
[Preparation Example 12]
The solution of Preparation Example 11 (7 mL) was mixed with
physiological saline (10.5 mL).
[0081]

[Preparation Example 13]



[0078] [Preparation Exanple 10] The solution of
Preparation Exanple 9 (6 nL) was m xed with
physi ol ogi cal saline (6 nmL). [0079] [Preparation
Exanpl e 11] Lyophilized prpguct prepared in Exanple 1
was reconstituted wth water for injection (5 nli)

To this solution were added 10 w v% aqueous sol ution

of mannitol (2.5 nL 2.5 W v¥%
Thﬁgﬁ@éﬂ@ﬁp@hpérPéépéQaIQOHLﬁia%gguaigsﬁ6 hyfhggcgﬁéﬁd with

phySlolggiéélﬂhhthQSQk nifr.eparation Exanple 12] The
00 [ution of Preparation Exanple 11 (7 nL) was m xed
[0082]with physiol ogical saline (10.5 nlL). [0081]

[PreparbE&%&aE&hmgﬂeE&aqple 13] 23 The solution of

tion 2
Tﬁh§ |0%8@P85P s;nilné]3 é% gy)ﬁg% ?Bé? nggrgfﬁéﬁ
hydrochBoaril acﬁ@]tﬁodumecanpaawdctm¥m¢®d168 g) anss Oaddedol/L
hydrochgf&G_Lcm?#gﬂ 6%@&%}’1‘11%@ RS P 5959 e d @@"DSOUHld Water

hydrochl oric aC|d was rt
for injaddddn oasdjagisiec e Flitso PRt igey &© aférmiaﬂ] u&\’? of

151.8 HW@S ?gdfﬁlgosBFh?1§ﬁ|QngﬁLbowérEIBaHeMOHIHEZOW/V%Sédeous
. i's solution
solutlog)qu:gog@grgeoqlm ( @;)EUV\%(:)EI ga(rjl ]fCZ?rSQi[ﬂ\g’gec‘@lon (0.5
mL) phygﬁﬁldgﬂbaMUS§3ﬂﬂH1ddhﬁhlﬂﬂﬁg kﬂnﬂyuﬁ(mynnmtqkuqanﬂ mL)
cont.ai ni ng 10 v% t
onct o OLALIR K008 P g (5 W e o s,
[0083]stirred. [0083] [Preparatlon Exanpl e 15] To the

Prepa%%%Fang& léfﬁ 568 g) was added 0.06 nol /L

rochloric acid to dIS ol ve the é ﬁmd
ﬂp%ﬁ&%@%ﬂ%@ﬂﬁ%%&d%ﬁ%@ﬁﬂ]dﬁ%
hydroc}ﬂdiﬁlﬁd ddvei pHb thi S HLvaMtites Cdmypouimi eCt)i ormwas) dlﬁ:ie@l/L

hydrochlorlclz Sacs:f)cll uht:allsonf&rothae:tgIgc%e(yoll.éj@djqjst the pH to 3.5. Water

for injection was added to this solution to a final volume of

151.8 mL. To 11.5 mL of this solution ({(total amount used including

the solution used for the concentration adjustment: 11.85 mL) were

added 12.72 w/v% aqueous solution of magnesium chloride {(0.25 mL),

water for injection (0.25 mL), physiological saline containing 10

w/v% mannitol (4.2 mL), and physiological saline (43.8 mL), and

after stirring, the mixture was adjusted for its concentration.
[0084]

[Preparation Example 16]

To the Compound (1) (4.174 g) was added 0.06 mol/L
hydrochloric acid to dissolve the Compound (1), and 0.06 mol/L
hydrochloric acid was further added to adjust the pH to 3.5. Water
for injection was added to this solution te a final volume of 200
mL. To this solution (46 mL) were added 12.72 w/v% agueous
solution of magnesium chloride {1 mL), water for injection (1 mL},
physioclogical saline containing 10 w/v% mannitol (16.8 mL), and
physiological saline (55.2 mL}, and the mixture was stirred.

[0085]

[Preparation Example 17]



151.8 nL. To 11.5 nL of this solution (total anmount
used including the solution used for the
concentration adjustnent: 11.85 niL) were added 12.72
W v% aqueous sol ution of nmggnesium chloride (0.25 ni),
water for injection (0.25 nlL), physiological saline
containing 10 wv% mannitol (4.2 nlL), and
physi ol ogical saline (43.8 nL), and after stlrrln%
Bty i b Inei laldjust4t Wlor Was acsisce i &0 oH- he

solutlc{rPQ%]u{éDfﬁf@gﬁa@Ea&rbmm;ﬂelﬁﬂ6 Ta:dthe. G@mlmmd;s(e:ld
g) was, added 0. 06 rmI/L h dr%hclllﬁrlc

mcludﬂfﬂ%sf&%esq%t@mﬁﬁﬁfa 19y, tehd Y on adfustmeht:

40.46 rm)dr oglfiter ¢tagirdnags ther tistuadded st adddjsued thoe pHs
3.5. Water for injection was added to this
Concengﬁﬁih ™™ to a final volune of 200 niL. To this
[00861sol ution (46 m.) were added 12.72 w v% aqueous

Prepaﬁg%lg é% iumchloride (1 nL), water for
InJeC pR{Slologlcal sal i ne contalnlng 10

wvt%mmm@nc( 168 Myleqm way sty Cde sl e
ydrocﬂfg%f%rgéldaﬂg éf@%éﬂ?@LﬁﬁbV@§m§6mﬁdegl IQQﬁﬁ]O 06 mol/L
Preparation Exappl e S |ca},1 S I|ne §4§
hydrochdgrifa s G etP of%tfﬂir o’f % E% ?f?ﬁ‘b%t of"% water
for 1nj%c€tpﬁcﬁratwm @Kdml*folﬁqis ot @l uahounto useﬂlnahc‘mfdﬂmﬁg of
t_he on u or t ce t.i u :
i51.8 r&% L%é nﬁr 2’(:? lsr rSIOLigthjtcﬂl @[:] %L:Il.r %%v(\%glta 1é1clud1ng
the soimlmmsuse@nt@mttlaeeu@@nc{el@t)%‘}lor[lmcéwm%% E&%n%ﬂ’ gul) were
added %§]75bwﬁ@£ &@&@&&st&ﬂﬁt£§n1§§ ﬁagM@§1@ﬂd@ﬁﬂ&&£@krﬂﬂ/¢-mL
ochloric acid to, dissolve the conpound gé
physwbo%cwﬂllmd@%h%mrwa%? dWWés PRt her ! abilied I?JQ and
phy51oﬁ@gy§éltﬁﬁ%pﬁbto2§ 5. mN%Ieéndf@ftéﬂj@tirﬁﬁn@ﬁstmﬂdeﬂxture
s.solution to a a \YJe) o) To 23
was ad%{55?dtﬁ?§ g%?u??%ﬁe?¥ O%m%un éo é &?%d?%5 t he
[0C87kol ution used for the concentratlon adjustnent 23.58

[Prepalld i YBT €2 nglé? 72 m/v@baqueous sol ution of
magnesi um chl ori1 de physi ol o §a$6sal
n

TONER® PPN (04 m&%ni% 9| 7735 jpgde
hydrocRhysiel @giga’cos@iw@l{z&tﬁentampanlddat1;ar shiiroi 0§, mol/L

hydroc%£§ﬁg%ﬁ%g%§)was fgrngEegdéga ag?QggnEﬁgtbﬁn 8f tge Water

for injection was added to this solution to a final volume of

mo

151.8 mL. To 11.5 mL of this solution {(total amount used including
the solution used for the concentration adjustment: 11.85 mL) were
added 12.72 w/v% aqueous sclution of magnesium chloride (0.5 mL) ,
physiological saline containing 10 w/v$% mannitol (3.6 mL}, and
physiological saline (44.4 mL), and after stirring, the mixture
was adjusted for the concentration of the Compound (1).

[0088]

[Preparation Example 20]

To the Compound (1) (4.174 g) was added 0.06 mcl/L
hydrochleoric acid to dissclve the compound (1), and 0.06 mol/L
hydrochloric acid was further added to adjust the pH to 3.5. Water
for injection was added to this solution to a final volume of 200

mL. To this solution (46 mL) were added 12.72 w/v% aqueous



[0087] [Preparation Exanple 19] To the Conpound (1)
(3.168 g) was added 0.06 nmol/L hydrochloric acid to
di ssol ve the compound (1), and 0.06 nol/L
hydrochloric acid was furtywer added to adjust the pH
to 3.5. Water for injection was added to this
solution to a final volune of 151 8 nL. To 11.5 nL of
this solution (total annug ncl.u

solutiogopift MeANESEE™F & LoFe ot at P A =] Qggﬁ@ht a1

contalnﬁhb wer ¢ /vadageini2.oi2 WMV%)a&ueou&ds@hw@u@ﬂo@ﬁcal saline
nesi um chl qride (0.5 yS|oIog|caI sal i ne

(57.6 m&émtéPﬁiﬁ&elﬁaﬁﬁyﬁﬁhﬁﬁﬁ’ﬁ Hr€§d6 and
[oogg]phy5|olog|cal saline (44.4 nl), and after stirring,

ture adjusted for the concentration of the
Preparé&ﬁﬁ@uﬁ&agfyfy?%GSS] [Preparatlon Exanpl e 20] To the
PByspologiChl (41174 g)yiowad:)addsd 201986 H§l AC mL of the

ic Yy 1
oo VPRSI RS g e s
e

the soladjipst uses ﬁiq’lt e songaratigt AT Vas

after =tQ:thingy, SQldftd et A oo idmlcnlaain?0d) Mas Baljmstsd.
0090]solutlon (46 nmL) were added 12.72 w v% aqueous 25
[ solution of magnesium chloride (2 nlL), physiol ogica
[Prepaﬁﬁﬁﬂdﬁ&ExxmﬁInrﬂzm 10 w v% mannitol (14.4 L), and

:rpr% ' ° %SJEMSG‘('J[ e 3 (B &)Myzs aaQQiéchQ) T b e has

Preparatlon Exanpl e
hydrocrmwcolmctaao mswmcm)cw%eau@ 7 A Yt e -

hydroclﬁ% d o vFJ@@IﬁEE@ﬁ Fxepl & 2H{u ot athamiindo used. Water

o s 00 D SO0, U560, 0 1, SOnECMT A o

151.8 ngoncent katisorcfuttiber GREpaund wekle waisie@;UJ3@st6ed7/Vo aqueous

009 ] Pr epar at To
solutiqry g én mégﬂ%dggfzgﬁ%%p £ %%& dg %|OFIC aC|gé%%fne
contaudurs;ol@emf*he reompound (1) 4 Ing])d oar@@ Wg{o ogical saline

(33.6 rﬁkydf%tlﬁ%& Ackdumasydyrtherragded to adjust the pH
. Water for injection was added to this

[0091]solut|on to a final volunme of 151.8 nL. To this
[Prepa S5 4bh oMk 4231 @l33Were added 33.6 w v% aqueous

To the Compound (1) (3.168 g) was added 0.06 mol/L
hydrochloric acid to dissolve the compound (1), and 0.06 mol/L
hydrochloric acid was further added to adjust the pH to 3.5. Water
for injecticn was added to this solution to a final volume of
151.8 mL. To this sclution 11.5 mL (11.85 mL) were added 33.6 w/v%
aqueous solution of magnesium chloride (0.5 mL), physiological
saline containing 10 w/v$% mannitel (1.2 mlL), and physiological
saline (46.8 mL), and the mixture was stirred.

[0CS2]
[Preparation Example 24]

To the Compound (1) (4.174 g) was added 0.06 mol/L
hydrochloric acid to dissolve the compound (1), and 0.06 mcl/L
hydrochleoric acid was further added to adjust the pH to 3.5. Water
for injection was added to this solution to a final volume of 200

mL. To this solution (34.5 mL) were added 33.6 w/v% aqueous



solution of magnesiumchloride (1.0 nlL), physiol ogica
saline containing 10 wv% mannitol (2.4 nL), and
physi ol ogi cal saline (33.6 nmL), and the m xture was
stirred. [0091] [Preparatihgn Exanple 23] To the
Compound (1) (3.168 g) was added 0.06 nol/L
hydrochloric acid to dissolve the conpound (1), and
0.06 nmol /L hydrochloric acid mas further addeqbto
soluticyjafstmagiee pHim =al ol k- ° 1) 4 fieet i ok

contaifdihd hig $AHthDhiwR {1 Nelnvo) Wkd gfhydbdldyidal Taline
his solution 11.5 nL (11.85 nlL) were added 33.6 W v%

t
(50.4 W&duedﬂ§535m%tm%ﬁFQﬁe|ﬁ%§hé§§%ﬁﬁ% ioride (0.5 ni),

[0093]physi ol ogi cal saline containing 10 wv% mannitol (1.2
cal saline (46.8 nL and the
[Prepaﬁ%e&Qnggﬂﬁggi %? I [0092]I [Pgeparatlgn Exanpl e 24]
mam@mmxme (WAL )g)varasaddie @ . 08 mtyution of
Prepar%%oclg‘l)?r%%%ﬁﬂ)f%afﬁ d 41(? IICHJ)SSOcJ:IIY(? e L£operd,{d) st by,

ydrochloric acid was further added to
[0094]adj ust the pHto 3.5. Water for injection was added

Prepafé&£$ﬁ5E§§% 1é0@6£o a final volume of 200 nL. To this

A S e e et S Mt

11 FrPRO R nES)
hydroclsibt e a@D@ta¢ndﬁgsde&WwH@n@@mp@mmd(BlB,nibd @an@e mol/L

hydroc§i$#+0|ogf§oﬁﬁf n?%%é?a §L%§ g@fuégszﬂéxﬁﬁr@om955 Water

for 1nj3€b1grt51©mdgaeaad@adilhfe th@snﬁqlwlasoad@@dat inpk ol wre onf 220
mL. O\(/)vg:shlg Ies?%relgf I&FO(?élznﬁ E’T}Leg hﬁé‘LQe 'H-adecﬁrr}ng te"J'ESva\?%t WRieous
solutienpbuhudTeyia. @@%Oﬁ}d%aég <528 6 Do TorFe ot iAjSccion
(1. 687%yﬂL6pphﬂl>17)yLsgga@gﬂci? dgssnéyeomhanfmn@omdwm% dmam]ldltol
. no C oryc_aci t a
(19‘9858?h3ta?ﬂep5¥¥ %g%?a %¥19?2?§?h?%6$ oh %gg B %e ixture

was stioredlis solutlon to a final volune of 220 ni. To this
[0095 folutlon (51.75 nL) were added 12.72 w v% aqueous
sol uti on of nagne3|un1chlor|de (0.5625 L), water for
[Prepafaf &R Brample 27]

Physiclogical saline (56 mlL) was added to the sclution of

Preparation Example 26 (56 mL), and the mixture was stirred.

[0096]

[Preparation Example 28]

A To the Compound (1) (4.383 g) was added 0.06 mol/L
hydrochloric acid to dissolve the compound (1), and 0.06 mol/L
hydrochloric acid was further added to adjust the pH to 3.5. Water
for injection was added to this solution to a final volume of 210
mL. To this solution (48.3 mL) were added 13.25 w/v% agueous
solution of magnesium chloride (0.504 mL), water for injection
(1.596 mL), physiological saline containing 10 w/v% mannitol
(18.648 mL), and physiological saline (92.232 mL), and the mixture
was stirred.

{00873

[Preparation Example 29]



. (1.6875 nL), physiological saline containing 10 w v%
mannitol (19.98 nL), and physiol ogi cal saline (98.82
m.), and the m xture was stirred. [0095]

[ Preparation Exanple 27] Physiol ogical saline (56 nl)
was added to the solution of Preparation Exanple 26
(56 n.), and the m xture was stirred. [0096]

Prepar ati on e 28] To the Co 4_383
gaglgéa’eacalwaﬁfémﬂ (SKy 8o HPSr F‘éﬁgén &©t éﬂi) i g?&#‘gé"%) of
PreparathencemRawd OB ,(s@nehil. 0&nmlhle rhiydueehkas ¢tdcired.
was further added to adjust the pHto 3.5. Water for

[0098]|nject|on was added to this solution to a final volune
[PrepardﬁlbeEmdmpraaadns solution (48.3 nL) were added

TEo cBE, UaP R I, (BRI Y), %srf?%%%g&mo%hh%ﬁv%e
hydrochﬁl%ls.lcolaﬁg.ldcailo sHil g 99d vico rithesi rﬂqﬂi@ol@d/v/ \?—%rnﬁl@ﬂ {00106 mol/L

hydroch(l%%lgﬂ'%dﬁd) ’wa@q%mﬁﬂla%e@lto%ﬁ [‘j:lﬁt( 2232 W) 13 %ﬂd Water

m xture was stirred. Pre aratlon
for mn@@]tlzm vty i dsleshitealt ha ﬁ?éLU(‘ﬂslﬁﬂm_O o iadde % é’f 240

L. TosﬁhgﬁlQBlgﬁleﬁeQ@Waﬁlﬁmog%g?§|@dﬂ&d(53 ﬂE)w/a%dtheous
re was stirr epar tIO
s01ut 10T, YRR THCS000 §) e SHISH 0 Ts oL ion (1.9
mL,pmwmmMMmmaﬂﬂﬁmdmm@mammmmmmmmmm @ 2 mL},
r och d f r
and physd, SC{H}-[‘:{“I p%\y]tdln% g%%t o iy ﬁﬂeﬂ?ﬁ t%{}dﬁ%é@ stirred.

for I njection was added
[0099]to this solution to a final volunme of 240 nlL. To this

prepafgﬂjgﬂcykgﬁgﬁéijﬂy wer e added 13. 25 w/ v% aqueous

sol uti_on of ride (O ) ter f.or,
sl et ey r?pﬁi‘k/gfi | aﬁdeseg%L e oentsé%lﬁ‘.tr%é’“ of
Preparak( o m@amm t30 (6242-2 mil)),, arahd;lrmymmm ocwls seliimmed.
[0100](109'8 m), and the mxture was stirred. [0099]
[ Preparation Exanple 31] Physiol ogical saline (64 niL)
[Prepangdsl ddiathntole he2sol uti on of

To the Compound (1) (4.592 g) was added 0.06 mol/L
hydrochloric acid to dissolve the compound (1), and 0.06 mol/L
hydrochloric acid was further added to adjust the pH to 3.5. Water
for injection was added to this solution to a final volume of 220
mL. To this solution (51.75 mlL) were added 12.72 w/v% aquéous
solution of magnesium chloride (1.125 mL), water for injection
(1.125 mL), physiological saline containing 10 w/v% mannitol (18.9
mL), and physiological saline (29.9% mL), and the mixture was
stirred.

[0101]
[Preparation Example 33]

Physiological saline (56 mL) was added to the solution of
Preparation Example 32 (56 mL), and the mixture was stirred.

{0102] '
[Preparation Example 34)

To the Compound (1) (4.383 g) was added 0.06 mol/L
hydrochloric acid to dissolve the compound (1), and 0.06 mol/L
hydrochloric acid was further added to adjust the pH to 3.5. Water



Preparati on Exanple 30 (64.5 nL), and the m xture was
stirred. [0100] [Preparation Exanple 32] To the
Compound (1) (4.592 g) was added 0.06 nol/L

hydrochl oric acid to dissohye the conpound (1), and
0.06 nmol/L hydrochloric acrd was further added to
adjust the pHto 3.5. Water for injection was added
to this solution to a final volume of 220 nlL. To this

for injesttitdomysEddEhiyc idre spriet i 72 i Vihidduetiiyme of 210

mL. OSQ%E%'%%l%El%ﬁgQ%%'@”h&ﬁ'%%&@eaGheH253nhb wetkehghebus
injection (1 n{Slologncal sal i ne. cont al ni ng

solutl%w\m%ﬁﬁﬁwcf{h@ﬂgﬂ U dIphy 1%t Ogi T IS H on
(1.092 (@9 9 pHy)sicmshidel rﬂaqtme dl\ﬁSta:Sﬁlrrgelcﬁ B0 Hannitol

7 o RSO0 SERLE I P) S onleplsel e (5 M.

was stii56edd), and the n1xture was stirred. [0102]
[0103][Preparation Exanpl e 34] To the Conpound (1) (4.383 g)
was added 0.06 nol/L hydrochloric acid to dissolve
[Prepaxdtel conpoamelg 132 and 0.06 nol /L hydrochloric acid

s fdrd hers added 4o el qﬁl ties Ridd 36 thMtei1 A8ion of

for injection was added t solution to a final
Preparaiol U GITEED S (S Sdtiehi S0l TS TR TS et oo
[0104jadded 13.25 w v% aqueous sol ution of magnesi um
wat er for injection 1.092 ),
Prepafﬁﬁ%ﬁ%qgﬁ%@%f a%grne contai ni ng 10 mﬂv@bnagnltol )
T 7 ieA mmgouml ph)ysifolw ol v i ardgad P 26 m9l/Tand
hydrocljiﬂfrﬂ‘hxéé’{ éd)ﬂ?@dth& ourﬁcfr ?P)a,r aérﬁci)m Ex@nmb e/ L

yS|oog|ca sal i ne sa ded to the
hydrockpii¢ otCHl Wt epaf Bt ore ‘f% %ﬂ 33 1Y PP the’ - Water
for infextide Was ﬁdécﬂe@l@ t}ﬁﬂsloa%llﬁﬂ@pamta ofii ixianpd BuBd] of 240

. TGS RS, ) 4 50098 R 00 & P Lpons
sclutid®n 06f mddhesium chloride (1.2 mL), water for 1njectlon (1.3
mL), physiclogical saline containing 10 w/v% mannitel (21 mL), and
physiological saline (111 mlL), and the mixture was stizrred.

[0105]

[Preparation Example 37]

Physiclecgical saline (64 mL) was added to the sclution of
Preparation Example 36 (64 mL}, and the mixture was stirred.

[0106]
[Preparation Example 38]

Tc the Compound (1) (4.592 g) was added 0.06 mol/L
hydrochloric acid to dissolve the compound (1), and 0.06 mol/L
hydrochloric acid was further added to adjust the pH to 3.5. Water
for injection was added to this solution to a final volume of 220
mL. To this solution (51.75 mL) were added 12.72 w/v$% agueous
solution of magnesium chloride (2.25 mL), physiological saline
containing 10 w/v% mannitol (16.2 mL), and physiological saline
(102.6 mL), and the mixture was stirred.

[0107]

[Preparation Example 39]



hydrochl oric acid was further added to adjust the pH
to 3.5. Water for injection was added to this
solution to a final volunme of 240 nL. To this
solution (57.5 nlL) were added 13.25 w v% aqueous
solution of magnesiumchloride (1.2 nlL), water for
injection (1.3 nl), physiological saline containing
10 wv% mannitol (21 L), and physiql ogi cal H Q
PbyiloheylcaﬁdSPﬁénﬁw*Pér@L%a§a§tPﬂﬂ%§ t%oﬁ %]SO ution of

PreparakFbgPakakboe BrxanBkemdy] Bhwsikakogigalirsakbpest@4rat)
was added to the solution of Preparation Exanple 36

[0108] (64 nm.), and the mixture was stirred. [0106]
gPreparbEﬁ@naEabm@aeEnaqple 38] To the Conpound (1) (4.592 g)

ad 0 ot Bgd
T e BonBORRETEL ) afd - 0Y060mor PE. HodrolnP S Patat g
hydrochmaxltuathdrt@dd&dspdvadﬁhgtCpm@OpHdtdl3;56nWaer figr / L
hydrochl?lg a%ﬁdW%%oa%@?QhEQ %HH%dSQbu%HgﬁsEotﬁefbHanV@|%ne Water

hi's sol utlonu% wer e ad
for injeRtiprwksh agdeduso $8iGt iSen ﬂoﬁaéﬁ’e§| Ginedl sPigae of 210

mL. To&éﬁﬁ§tﬂ%)?EPBMﬁéoégghﬁﬂbnz@tbﬂél Qm@tﬂtn?ﬁ@dlﬂnmﬂu&&ng the
11O SI1 O | a |

o1t iR J3eshdthelin FEURE RS It ol FOTOH |PPIbbar attoRaded

13.25 wxanplogeds 221 ukhysi elfogizcale ssaln m@l©56dﬁL)2m@§fhddéd
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tir eparation

w/ve mammltﬁd t(& -Cempdund a(t) ghysyaéqucwdss@éd@& d9@67EgWﬁLr and

after J*Mqrﬂ‘})@: 0 rt'h(‘e ?rﬁ'xq R dia3S@l4e dihey eopeurd cobemnttion of
hydrochl oric acid was further added to

the Compgunst Wme pH to 3.5. Water for injection was added
[0109]to this solutlon to a final volunme of 210 ml. To 48.3
ol ut.i.on (total anpunt used including the
[Prepar, 3’ % ? the concentration adjustnent: 49 ni)
leseodmall$a25nﬁ/ W%3aqﬂéom@ss@ld@ﬁdoﬁoo1thﬁa§@é§ltdmn of

Prepara lgr i eojﬁﬁ) n'L5)3 miat eind And M:ieghiren wEd Q84 rrdd.

ysSi o glcal sallne containing 10 w v% mannit ol
[0110](15 12 mL), and physiol ogi cal saline (95.76 nL), and

[Preparation Example 42]

To the Compound (1) (5.009 g) was added 0.06 mol/L
hydrochloric acid to dissclve the compound (1), and 0.06 mol/L
hydrochloric acid was further added to adjust the pH to 3.5, Water
for injection was added to this solution to a final volume of 240
mL. To this solution (57.5 mL) were added 13.25 w/v% aqueous
solution of magnesium chloride (2.4 mL), water for injection (0.1
mL), physiological saline containing 10 w/v% mannitol (18 mL}, and
physiological saline (114 mL), and the mixture was stirred.

01111
[Preparation Example 43]

Physiological saline (64 mL) was added to the sclution of

Preparation Example 42 (64 mL), and the mixture was stirred.
[0112]
{Contrast Example 1]



after stirring, the mxture was adjusted for the
concentration of the Conpound (1). [0109]

[ Preparation Exanpl e 41] Physiol ogical saline (53 L)
was added to the solution g Preparation Exanple 40
(53 nL), and the m xture was stirred. [0110]

[ Preparation Exanple 42] To the Conpound (1) (5.009 g)
was added 0.06 nol/L hydrochloric acid to dissolve

Jaml worpoumiqa) (1 aneh 020673 315 s HyEbcH drd e adi A

inject W9 fysd hery adeaed ttQ sadidistt itdhe vl eidRdb.0 .\batey1 /1f or
I njection mas added to this solution to_ a final g?}ung 0 q)
e

hydrocfb*‘?%‘e agid 27 1S Bl utdoh 1575 M TRIPRCENY
.5 molAL Z%Mmﬁﬂdlﬁ@zuﬁde s@dtks b0 @cﬁlmagdsueswmn fintoné deadded to

( ter for injection
adJUSt é“? n%n}f ‘6?1“% §1 P40” %\7}%% n ?C‘i%‘q rﬁ%y&é%gg{&% final
volume phfs2 Bl agl cald salante c(ﬂ]thmL)solartduqmedaﬁ Xtiesl weisch 60 parts
0] [ I .
of phy%%éiégfgaéc%%ﬁln EES%%% ntfpmasaggdg%és%PT%%u%%lu%lon8
mg/mL) of Preparation Exanple 42 (64 nmL), and the m xture
(0113 Mas stirred. [0112] [ Contrast Exanple 1] 30 Sodi um
chl ori de £1 656 g) was dissolved in water for
[Contranf eB¥PBALIE150 nl). To this solution was added 0.5
™®| the @Mdp@@;hdiorlp aci 5o @)%Mde@n@ tdenolihe

und 5.0 0 [ hy Xhd
nycrocSERROATE 1) 35 Bahoy O R ELLi RO, A D
hydrochbo4i6, aahd masefufbhernﬁédedoh0ma@3@ﬁﬁeﬁ € oPR ¥Pngk5 Water

for lnéféﬁggn°&a§59d5%? 40 PQEE Qélﬁ@iénsgbué|Qﬂnﬁﬁsvﬂlﬁﬁg of 220
th parts p,y3|o ogi cal sgglge concentrat]
mL. Tefthke Ir?g/‘fﬂlie. a[ ] Cf%sjtn]ec ion
(2.25 Iﬁlaﬂpbﬁrglof@gibalﬁ@ﬂp@uédcéﬂiaiﬁéﬁ@ﬂg)wWa% mddetltol (21.6
ochloric [ [ 0
k), a?ﬁ)phgﬁﬂogogégﬁgl ik TRYdi 3 h?orl a%ﬁ ¥§e $g¥§ﬁ9$ UBrred
(pH 4.added to adj ust the pH to 3.5. Water

[0114]
[Contrast Example 3] 7

Physiological saline (56 mL) was added to the solution of
Contrast Example 2 (56 mL), and the mixture was stirred (pH 4.7).

[0115)]
[Contrast Example 4]

To the Compound (1) ({4.383 g) was added 0.06 mol/L
hydrochloric acid to dissolve the compound (1), and 0.06 mol/L
hydrochloric acid was further added to adjust the pH to 3.5. Water
for injection was added to this sclution to a final volume of 210
mL. To this solution (48.3 mlL) were added water for injection (2.1
mL), physiclogical saline containing 10 w/v% mannitel (Z20.16 mlL),
and physiological saline (90.72 mL), and the mixture stirred (pH
4.2).

[0116]
[Contrast Example 5] _

Physiclogical saline (53 mL) was added to the solution of
Centrast Example 4 (53 mL), and the mixture was stirred (pB 4.5).



for injection was added to this solution to a fina
volume of 220 nl. To this solution (51.75 nL) were
added water for injection (2.25 n), physiologica
saline containing 10 w v%4mnnitol (21.6 nlL), and
physi ol ogi cal saline (97.2 nL), and the mxture
stirred (pH 4.5). [0114] [Contrast Exanple 3]
Physi ol ogi cal saline (56 nmL) was added to the solution

(01171of  Contrast Exanple 2 (56 nL), and the mixture was

{Contra§E|E&QQEQQH64 7). [0115] [Contrast Exanple 4] To the

oun s dded 0.

TﬁygBSCHPEEP% §C|§§tdg W?ﬁeaggnpoung%(Tfl/L
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] ogi.cal sallng 0.72 )
mL) , pmnséqiqqetllﬂaé Seilined copma i pizp. 100v16P gwa ;{2 24 and
phySlolgﬁgqgheS@hlaquu@mogugqla&@lt%@ Xl was raddedptto 4.0)
[0118]the solution of Contrast Exanple 4 (53 nlL), and the
m xture was stirred (pH 4.5). 31 [0117] [Contr ast
[Contrdéunnﬁamgﬂe Td the Compound (1) (5.009 g) was added

3 ofl%y Ié:a& Bé%ﬁq?{é' QllaC m%' %a*so adigssiok e thie scanpard o f
6 hydrochl oric acid was further
ContraSatdd?e@mRieacﬁ ustd e rp}élﬂldo thes Mivktge wesr Strijrddd ot 4-3)

[Ollg]mas added to this solution to a final volunme of 240

Test BB o (BEPSAG BTy POM A AL N b g 1 T2t
THe whedtmmmenittiela1( 24 lnit)ionand  Pplepsireltdginc &xagglliene . the
pharmacfe&%njtcnw u% tq e Q';q >E{gt]ﬁrte.ca ' & p(lFéH 14 Qg E{h%]i%loglcal

rast ysi ol ogi cal” sal'i'ne (6
saline a@d@ﬁ:qQ§QQQ;gﬂﬂhﬁ|q9mqﬁlstered to rats for days by

intravenous administration (dosing volume, 10 mlL/kg/day;
administration rate, 1 mL/min), and the animals were sacrificed on
the next day of the last administration to evaluate the local
irritation. The pharmaceutical solution was basically administered
to the right tail vein, and the left tail vein was used when the
right tail vein could not be used. The sum of the number of
administration in which the right tail vein cculd not be used and
the score of the histological test results (the larger score means
the stronger toxicity) was used for the evaluation. The results
are shown in Table 1.

[0120]

[Test Example 2] (Repeated intravenous administration test in
rabbit)
<Test method of the repeated intravenous administration in rabbit>

An injection needle was inserted in rabbit auricular vein,

and the part of the vein where the injection needle is inserted
was clamped (site A). After injecting the pharmaceutical solution

(0.05 mL), the part of the vein 3 cm central to the site A was



Contrast Exanple 6 (64 nlL), and the m xture was

stirred (pH 4.3). [0119] [Test Exanple 1] (Repeated

i ntravenous adm nistration test in rat) The

pharmaceutical sol ution of ;Breparation Exanple 2, the

phar maceuti cal sol ution of ntrast Exanple 1, and

physi ol ogi cal saline were respectively adm nistered

torats for 9 days by intravenous adm nistration
clamped dodifiig v dinimstirm Mmbe gredayiningd mhiEacaiioralatlut ion

(0.05 ﬂﬁ!n1@ﬁe BRdle ENEoRM 8B Be WL £ §@ﬁé¢é&ce§n@nthéh@l@ﬁ?twas
ay of the Tast admnistration to evaluate the |lo

remove‘i1 r#fte¥i SrMiTReSHhar maceuti cal sol ution was basically
[0121pdni ni stered to t he right tail vein, and the |eft
ail_vein was t he ight tail.vein could not
o R b TR 1ot Bree i S Partore B the
pharmasdmichcdhesolghtobadf Vedtrazsoul Bragpldel usend aplysthkogical
saline 3§QLE Péaéggt?téig'ggﬁfﬁi %gfédr@éuféﬁbﬁﬁgef$?r9§rﬁays by
ronger toxicit was used
the rabh%ﬁue@@@%te¢hénﬁéémﬁm@u5a@@m%%b%hrﬁﬁlq%b ) 125 @@ppFibed
above EJ§§1n§k@8Puﬁe2]o(f@ﬂﬁﬁisgbi@ﬁaéyﬁnoyﬁda@nénaﬁimélsOﬁere
test In %% <Test _net hod of gE
SaCTif{GeR a9BblS %@ nfeyrafiohei %a?%b%??%nl r?%}%%tF%nevaluate
the lo8&bdtexNestynsertedddrd amithauriamdlargiveiin,tesnddhets

art_of the ere_the injec e
(tne LPRGRY e PRatSt anntn Th Tal T ATFRrTER) Cuf ppsgqtor tne
evaluaphan macig ixedusod WwieorEhq«0y 05 r‘iﬂ_a)blet He part of the
[o122)¥ein 3 cmcentral to the site A was 32 clanped. After
| Nj ectlng t he renmi ni ng pharmaceutical sol utjon
[Test Bx3mpi@ed] nfeEngbn h%%a@%u%%%l?%n%@%anl%Eaa¥h%ncF%ﬁ5 7
rabbityas renoved after 3 mnutes. [0121] The

a eut|cal solwutian ,of Pre atlon Exa
PR Gt e 26 b S Srortstt e A farfad 7, the
pharmaphysiocébgschhtisal pheCorteasespeatplel Y, a@ndnphvé1@b0910al
sallnethfébpég eé@%véf dQﬂﬁlQXstéP@dr@Qbfém6§Qf31§geral vastus of

i ntravenous a stratlon (1) as described above
a rabbifospnglnalandose. {dasirappritaay)l Bhasthe) anfhal Ehe
animal¥eh8reSagetitcedson &hgs ngrtedaynof 14be d@sinistration for
dm nistration to evaluate the local toxicity. The
evalua?ﬁ%?e of the histological test results
The sum of the ratio ¢f serum CK level after the

administration to the serum CK level before the administration and
the score of the histological test results (the larger sccre means
the severe irritation) was used for the evaluation. The results
are shown in Tabie 1.

{0123]



(the larger score neans the stronger irritation) was
used for the evaluation. The results are shown in
Table 1. [0122] [Test Exanple 3] (Single
i ntramuscul ar adm ni strati g test in rabbit) The
pharmaceuti cal solution of "Preparation Exanple 2, the
phar maceuti cal solution of Contrast Exanple 1, and
physi ol ogi cal saline were respectively adm ni stered
to fenoral |ateral vastus of a rabbit in single dose
Table dosing volume, 1 m/site), and the aninals were

sacrificed 2 days after the |l ast, adm nistration for
Result\aif \jEte dive Al iemn of 198 b a0ttt 0 1dn CK | evel

after the ragnmmisigad i prrésx theamerain Ciebevekahgior ¢
the admni stration and | the scare of the histg 0ogl ca
test results (f|]19 Inrnp score“neans he severe

Prepakhtibatipon) was used for t he eval uati opn. The results

are shown in TabRe 1. [P123] 3% Table|1 Restift8 of
———E§§@2L3—2¥afuatinn of t-ocalH-irritati-on+—TFpst—Exanpte—Tes
ontpeapl e [Test Exanple 1|2 3 Pr%parat|3n 2 228 %8 8

\1%4

seanbfaT e b ComFadl 5,4 0 26% Vel 3
i iy ST U Ogr oal ) U U 10 Sart+ne LUJ.L'-!- RS
Physiodepbnsirpated i Eable 1} the pharnmaceuti cal | ytion

sal0fne the present-i'nventipn exhibited |ower irritation
tTarmr thne pllcullut,cuu car—soruatrofrr or trne or Lontrast
Exanple 1 in all of Test Exanples 1 to 3, and
[oi24ftoxicity was substantially equivalent to

As demonstrated in Table 1, the pharmaceutical solution of
the present invention exhibited lower irritation than the
pharmaceutical solution of the of Contrast Example 1 in all of
Test Examples 1 to 3, and toxicity was substantially equivalent to
that of the physioclogical saline.

[0125]
[Test Example 4] (Repeated 2-week intravenocus administration test
in rat)

The pharmaceutical solutions of Preparation Examples 27, 29,
31, 33, 35, 37, 39, 41, 43, 26, 28, 30, 32, 34, 36, 38, 40, and 42
and Contrast Examples 2, 4, 6, 3, 5, and 7 were respectively
administered to rats repeatedly from their tail vein once a day
and 14 times in total (dosing volume, 1 mL/kg/day; administration
rate, 1 mL/min; 5 animals per group). The animals were sacrificed
and the administration site was observed with visually and
subjected to histological test (7 samples per animal were
collected from the vein which is the administration site, and the
tissue finding was scored by the criteria of 0: no change, 1:
slight, 2: moderate, and 3: severe). The results are shown in
Table 2. The score of the histological test shown is the average
of the scores.

[0126]



that of the physiological saline. [0125] [Test
Exanpl e 4] (Repeated 2-week intravenous adm nistration
test in rat) The pharmaceutical sol utions of
Preparation Exanples 27, 29, 31, 33, 35, 37, 39, 41,
43, 26, 28, 30, 32, 34, 36, 38, 40, and 42 and

Contrast Exanples 2, 4, 6, 3, 5, and 7 were
respectively administered to_rats repeatedl from . 5
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reducing the local irritation of the Compound (1) to blood vessel

irrespective of the pH of the pharmaceutical solution.

[0128]
Table 2
The results of local irritation evaluation 2 (Test Example 4)
Concent- Results
Concent Molar Results
ration of .
ration | ratio of ) _ of histo-
of Dosing Results of visual histo- _
of MgCl,/ . ) logical
Compound solution cobservation logical
MgCl, Compound test
(1) test s
{mg/mL) {1) o Score-1
(mg /L) Score=1
Contrast
3.125 0 0 Ex. Ne¢ change 0.20 2.46
{3)




concentration (concentration of the Conpound (1),
3.125 ng/nL). [0127] Accordingly, it has been
confirmed that the pharmaceutical solution of the
present invention containing the magnesiumat a nolar
ratio 0.01 to 0.7 tinmes that of the solution is
capable of reducing the local irritation of the

Coppouna—(1)r—tobhood-vesse rrespective pof—the pit
of | the pharmaceutijcal (8blutjon. [0128] Table 2 The
repul ts of local ijrritation evaluation 2 (Test Exanple
A—Concent=Resutts—Concent—Wotar —Resul ts; rationof
ration ratlio of of} Wiept 0%=x-0f Dosi ng Resul ts} of visual
histo of NMyCl12/ | ogi cgd;y Coppound sol ution pbservation
3.125] ogi cado7MCl2. Conpound_test| (1potesinge(ng/ L) ¢1) 1.51
Scpre-1*2| (ng/mL)| Scbt-1"| Contrast 3.125 0 0 Ex. No
change 0.20 2.46 |(3) (85 (b) (7) Prep. Ex| (27)
3. 25 0.207 0. I3 No_change I.51 (29) (31 Prep.
Ex| (33) |3.125 0.41#?0.%5 No change 0 1.71 (35) (B87)
(33)
3.125 0.414 0.26 No change 0 1.71
(35)
{37)
Prep. Ex.
(39)
3.125 0.828 0.52 ' No change 0 1.66
(41)
(43)
Contrast
Ex. Erosion (2 in 3)
6.25 0 0 (2) crust (1 in 5) 0.66 7.17
(4) swelling (5 in 5)
(6]
Prep. Ex.
(26)
6.25 0.414 0.13 Erosion (1 in 5) 0 1.83
(28)
(30)
Prep. EXx.
) (32)
6.25 0.828 0.26 No change 0.03 1.97
(34)
(36])
Prep. Ex.
(38)
6.25 1.66 0.52 No change 0 1.43
(40)
{42)

*1 Score-1l: Average score of necrosis and degeneration of vascular wall

*2 Score-2: Average score of all tissue findings

[0129]
[Contrast Example 8]




Prep. Ex. (39) 3.125 0.828 0.52 No change 0 1.66

(41) (43) Contrast Ex. Erosion (2 in 5) 6.25 0 0 (2)
crust (1 in5) 0.66 7.17 (4) swelling (5 in 5) (6)
Prep. Ex. (26) 6.25 0.414/€.13 Erosion (1 in 5) O
1.83 (28) (30) Prep. Ex. (32) 6.25 0.828 0.26 No
change 0.03 1.97 (34) (36) Prep. Ex. (38) 6.25 1.66
0.52 No change 0 1.
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contalnlﬁg % manni t ol 4 mL) and physi ol ogi ca

[0130]

[Preparation Example 44]

Tc the Compound (1) was added 0.06 mecl/L hydrochloric acid
to dissclve the compound (1), and 0.06 mol/L hydrechloric acid was
further added to adjust the pH to 3.5. Water for injection was
added to this sclution to adjust the concentration of the Compound
(1) to 20 mg/mL. To this solution (1 mL) were added 13.25% agueous
solution of magnesium chloride (0.01 mL), physiological saline
containing 10 w/v% mannitol (0.37 mL) and physiological saline
(8.62 mL), and the mixture was stirred.

[0131]
[Preparation Example 45]

To the Compound (1) was added 0.06 mol/L hydrochlorlc acid
to dissolve the compound (1), and 0.06 mol/L hydrochloric acid was
further added to adjust the pH to 3.5. Water for injection was
added to this solution to adjust the concentration of the Compound
(1) to 20 mg/mL. To this solution (1 mL) were added 13.25% agqueous
solution of magnesium chloride (0.02 mL), physiological saline
containing 10 w/v% mannitol (0.35 mL) and physioclogical saline
{8.63 mL), and the mixture was stirred.

[0132]
[Preparation Example 46]

To the Compound (1) was added 0.06 mol/L hydrochloric acid
to dissolve the compound (1), and 0.06_mol/L hydrochloric acid was
further added to adjust the pH to 3.5. Water for injection was
added to this solutioen to adjust the concentration of the Compound
(1) to 20 mg/mL. To this solution (1 ml) were added 13.25% agqueous

sclution of magnesium chloride (0.04 mL), physiological saline



saline (8.6 nL), and the m xture was stirred. [0130]
[ Preparation Exanple 44] To the Conpound (1) was added
0.06 nol/L hydrochloric acid to dissolve the conmpound
(1), and 0.06 nol/L hydroc?borlc acid was further
added to adjust the pHto 5. Water for injection was
added to this solution to adjust the concentration of
the Conpound (1) to 20 q?/nL To this solution (1 niL)
containjgre BldeVd @5 teletisd Bl 1APGPRY S hekfestan saline

(8.66 Iﬁﬁh‘ Oféﬁ"& {10 Qdi o) e PRYST O 0gi&al saline containing
w v% manni tol (0.37 nL) and physi ol ogi cal saline

[0133](8.62 nL), and the nmixture was stirred. [0131]

[Test H:%@PRE at] ons Exr®| £ndBdmdoct her Commouinet {49 1 svast @stdletn
.. 0.06 mol /L hydrochloric acid to dissolve the conpound
rabbit) 1y " and 0.06 nol /L hydrochl oric acid was further
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the muscledand sdpustg tiiee ptt—ﬂwu@ Elm\i!ramms lb:@rtlmj ecitonigmst O:
no chaﬁﬁgeg%tovéPﬁs E;iﬂ%'of th?&E@StBIhﬁoﬁgﬂgggtr@ﬁﬁom Ofcvere)

ound his solution (1 nL

)
and sukipeete@ded NS /G%h%%bu%es*éo Y i 69l bECHEgReshEnuscle to
prepar@hi@élgﬁeéﬂm@ﬂ aMd , sPbyshYl 09t cal ssaki Bigadde) . The ratio of

% t o d ph I
sexun GE SRSl (BEGR LS SHELTHE Fr Rk QP o alh St T T 20, F o199
before [ﬁlestacﬁxmaﬁuﬁr& wgh el sib r enliseld bed adrihe ste=tliton are
shown }F;?:'f'afbfe §abg<hte) s-gbereow %%:ﬂ%l@g@ﬂd&tﬂ Q:%sst‘)fshown is the

aration anpl es 44,
average oI the scores.

As demonstrated in Table 3, the pharmaceutical solutions of
the present invention having 0.27 mg/ml or more (0.26 or more in
molar ratio to the Compound (1)) of magnesium chloride added
thereto exhibited lower score than the Contrast Example in the
visual observation and histological test.

[0134]



and 46, the pharmaceutical solution of Contrast
Exanpl e 8, and physiological saline were respectively
adm nistered to fenoral lateral vastus of a rabbit in
singl e dose (dosing volumegl ni/site); and the
animal s were sacrificed on 2 days after the |ast
adm ni stration for evaluation. The admnistration site
was observed visually (by collecting |ateral vastus
and | esions around the muscle and scoring the tissue
Table 3findings by the criteria of 0: no change 1: very

slight, 2: sI| derate, .an
Resultssgffj sbeBVEdUA; épﬂ|e£.ﬂgpa#Q%PR@gg%g | e¥eﬁ§% 3ds)

Concenfiusgl e to prepaMglgge speci men and suo??ﬁ el tiss
ratioshargeMgClihe serum CK | evel aft¥r the Resu ts of
of thadni|nistdgeati-on Itafgf E erumxsiegel |befigi@y he histolo-
Compouddm (Nisdyiain on a‘?s cal solatedn Thelsssuias |gieal test,

(1) shov ma/ﬁgbIQQ?m @core of the histotdgheal |teScore-2
(mg/mﬁPO iS the aver%@e of | t he scores Assdempndt il at ed

frabte 3, the pnarnaceutlgﬁf utlons of the
0 present bnven1|on paving noges(0. 26 or 3.5
nmore in nolar ratio to bec&bnp@bnde 1)) of magnesium

chioride adde{l thereto EXhEQhF d lower score than the
5 Contlrast pExanple im the |visua Bser\atiGnOand 6.8
hi stlol ogi cal {est. [0134] Zxammld & 3 |Results ofl the

evaljuation of [l ocal toxic¢ity 'Eeggiggdnple 5)
» Conclentg .l af Resulss ‘é%igﬁi Cl2 of R8sdlts|of df-8
t he lconcept- ratio of Dosi B§2W¥PiGal4hilst ol.o- Codpound

TOTTC

ratipn MyC12/ i Conpound solpitdgirohiser a- gi cal tiest,

2 (1) (ng¢nk) (1) tDoRO Score-2 / Scoré- 1 6.0
Physjolo- 0 0]~ 0.5 3.5 g?ééﬂpég?ﬁgé)ccntrast > 66
3.0 .8 Exanple 8 Preparation
2 0.53 0.52 0.5 3.0
Example 46
[0135]

[Contrast Example 9]

To the Compound (1) was added 0.06 mol/L hydrochloric acid
to dissolve the Compound (1), and 0.06 mol/L hydrochloric acid was
further added to adjust the pH to 3.5. Water for injection was
added to this solution to adjust the concentration of the Compound
(1) to 20 mg/mL. To this soluticn (43.75 mlL) was added
physiological saline containing 10 w/v$ mannitol (17.5 mL) and
physioclogical saline (78.75 mL}, and the mixture was stirred.

[0136]
[Preparation Example 47]

To the Compound (1) was added 0.06 mol/L hydrochloric acid
to dissolve the compound (1), and 0.06 mol/L hydrochloric acid was
further added to adjust the pH to 3.5. Water for injection was
added to this solution to adjust the concentration of the Compound
(1) to 20 mg/mL. To this solution (43.75 mL) were added

physiological saline containing 11.2% magnesium chloride (0.03125




preparation 2 0.13 0.13 3.3 6.8 Exanple 44
Preparation 2 0.27 0.26 1.8 6.0 Exanple 45
Preparation 2 0.53 0.52 0.5 3.0 Exanple 46 [0135]
[Contrast Exanple 9] To thggConpound (1) was added
0.06 nol /L hydrochloric acid to dissolve the Conpound
(1), and 0.06 nol/L hydrochloric acid was further
added to adjust the pHto 3.5 Water for injection was
mL} , PWQ%Q@# Saloint | G ot THd] UstO tHe T TEht Tt i o/ dF2625
nL), adderHyymowyt cd1l)sd10i20 mE meodTant)hi sarsdldHd o {dd:e/ was
. ) was added physiological saline containing 10 w v%
StirreQmnnitol (17.5 nL) and physiol ogi cal saline (78.75
[0137]mL), and the m xture was stirred. [0136] [Preparation
47] .To e Conmpound (1) was added 0.06 nol /L
Xoarr%pcleaclllté(;l1 to di ssolve the conpound (1), and
T G arglompdwdt odhl ordsc aatiall b 6 gt Herhatidethtayric acid
to dissfz%!ﬁttﬁéﬂ%og@&ﬁéﬁ) Vaher d e ifd BAL il Mas 1 dddedicid was

is sol '

aml

ion to adjust the concentration of the
furthegafsiathdo EHIUE 2 qgrthito To 2 hi ¥286Futficsn 1pA3CF3op yas
added ﬁ@r&iaﬁcﬁdlu?%gﬁ& Q!éi%ﬁéltzgtﬂ%é r@orﬁﬁﬁ) H@E&(ﬂi_rtg"ll s a%lie Compound
nesj um chl or i de : si ol ogi C

(1) t"gﬂ?ﬂ%%} nt Pthéslgo (Pﬁaﬂﬁﬁrgh F&g.%géfSa%ﬁE%, and
physiclphyisiadl agilciale sadritrel f(if8y 76252 ning greasdi unhechmi oatiutee (R0 E25

| f : 137], - r t ] ), T, he
nl), pis st o S A ARG RS g dl oy 3687
mL) , and miwsicihvaideel Gonplound((81)8 1% 9:)06 afd /the mixture was
stirredlydrochloric acid was further added to adjust the pH

to 3.5. Water for injection was added to this

0138150l ution to adj ust the concentration of the Conpound
[Preparation Example 49]

To the Compound (1) was added 0.06 mol/L hydrochloric acid

to dissolve the Compound (1), and 0.06 mol/L hydrochlcoric acid was
further added to adjust the pH to 3.5. Water for injection was
added to this solution to adjust the concentration of the Compcund
(1) to 20 mg/mL. To this solution (43.75 mL) were added
physioclogical saline containing 11.2% magnesium chlioride (0.125
mL), physiological saline containing 10 w/v% mannitol (17.2375 ml),
and physiclogical saline (78.8875 mL}, and the mixture was stirred.

[0139]

[Preparation Example 50]

To the Compound (1) was added 0.06 mol/L hydrochloric acid

to dissolve the Compound (1), and 0.06 mol/L hydrochloric acid was
further added to adiust the pH to 3.5. Water for injection was
added to this solution to adjust the concentration of the Compound
(1) to 20 mg/mL. To this solution (43.75 ml) were added
physiological saline containing 11.2% magnesium chloride (0.23 mL),
physiological saline containing 10 w/v% mannitol (16.93125 mL),
and physiological saline (79.06875 mL), and the mixture was
stirred.

[0140]




(1) to 20 nmg/nL. To this solution (43.75 nL) were
added physi ol ogi cal saline containing 11.2% magnesi um
chloride (0.0625 nl), physiological saline containing
10 wv% manni tol (17.3687%¢gnl), and physiol ogi ca
saline (78.81875 nL), and the m xture was stirred.
[0138] [Preparation Exanple 49] To the Conpound (1)
was added 0. 06 n?I/L hydrochloric acid to dissolve
[PreparpkaookBsiRd®( P’ and 0.06 nol /L hydrochloric acid was
T_Bu!&hater:oﬁ\gaaddt Qégdjwu&t atidedpH. 06 B08./IMayerotbloric acid
. _injection was added.to th| | uti,0
to dlSSe&hEeﬁbFa€P@ﬁ°8PdtHg Conpou?d%% %)l/ﬁ'%%dﬂgk%a%r%%eaCld weas
furthext bicglesoltut kdjus43.tTe mi) twerds SaddédtephfsrolbgEehion was
added t%i‘l % %%%J]%' i nQoljaq%%s'{ag:@l%s'c‘é'Hc“ethQrdtCi%n( Q£l2he Compound

ogi cal i ne contalnlng 10 MIV/bnannltoI
(1) to @D?n@a’!m nL.Ye thhd pRYSF&PBQI(Eal 7Saltthe"EYS. 889891 ,

phy51ol%§;‘1ctalie St %o‘f?ﬁ%:ﬁﬁﬂgr ad.. 29 GkIRediPrepaaidier (0.5 ml),
I'e 5Q]. To the Co 5318%) was adde §T§¥
phySlOWMclmS@f%l@%aO@taﬁ&ldﬂgs W%éﬂa@dﬁgﬁc}nd( ](Oéi g )

and phy®i08 daRldal kydriorhl Ord .01 FACIH s dnd titer rEddette oras
stirre adjust the pHto 3.5. Water for injection was added
%0 this solution to adj ust the concentration of the
[0141]Conpound (1) to 20 ng/nL. To this solution (43.75 nl)

& 13ddad ol Al a-malduie £Opta tng: bk A
[Test ﬁ%% ﬁé5|u cqgﬁg%Fgﬁk)%ﬁ¥%ﬂg pﬁ&gﬁblgg%caﬁ'sahéﬁg in rat)

T@@nmmammqyeu}hmaﬁ%aﬁ%ﬁﬁ%QﬂS (of6 By $PRF oD drgmeles 47, 48
49, 50 pfb%ﬁi 0J100itgRl s e A% Q68 Ho )i oransk thenndadurixample 9,

stirred. [014 Pre ratlon T
and ph}twlélﬂﬁﬁﬁ;nos e%%d%%s moty 12 Cﬁ?ﬁ%[?gc% oeH th? rats
repeate’:lﬁl;d £ dcn djmoi VceaJtJhereOcm'pmwﬂJI g ]_c)ay a?l’mj 0L D6 sty Lin total

dos:mq ug&! )@g%@@ f st hers@dded,t o.adi ust dhenit} s

injection was added to hIS
animalsaian |€mmtEd adJT@i@t arH&ad En EEFEr élalcd’r%fd“fcetdh@ fb&und

admini s(t]i)ae'%lcbr?ﬂslr@ Ma s T@oéé’&@e@%iﬁm@ﬁlf 4&1(:7551.@@63(\1@@ to
p yS'

histolqhicht def 654’ g%mﬁ% y‘%?%ef océc?jgfa\ %%(?]l nléorfclzon ai ni ngl"%gch is

the admﬂn@éﬁmﬁﬁudmﬂsiﬂ@‘@éﬂ?&nnnal, and the tissue finding was
scored. The larger score means the stronger toxicity). The
results are shown in Table 4. The score of the histological test
shown is the average of the scores.

As demonstrated in Table 4, while swelling (4 cases in 5
cases) and erythema (1 case in 5 cases) were confirmed at the site
of administration in the case of Contrast Example (Contrast
Example 9), such symptoms were not at all ocbserved in the case of
the pharmaceutical solution of the present invention having 0.05
mg/mL or more (0.016 or more in melar ratio to the Compound {1))
of magnesium chloride added thereto (Preparation Examples 48, 49,
50, and 51). The pharmaceutical solutions of the present invention
also showed scores lower than those of Contrast Examples in the
necrosis and degeneration of the vascular wall and all tissue
findings. 1In particular, necrosis and degeneration of the vascular

wall was not at all noted when the pharmaceutical solution of the



and physi ol ogi cal saline (79.43125 nL), and the

m xture was stirred. [0141] [Test Exanple 6]
(Repeated intravenous adm nistration test in rat) The
phar maceuti cal sol utions ofjqPreparation Exanples 47,
48, 49, 50, and 51, the pharmaceutical solution of
Contrast Exanple 9, and physiol ogical saline were

respectively admnistered to rats (ﬁg%eatedly from .
present HaifeRiahn Vet AL R & M antR 142 et i FRt et apf 0-13 in

relatl&rdqﬁi ntgﬁé/@&ﬁ@ouﬂ@ DLYkgéﬂab{agla@imlﬁthS&HB&tmle réi@ed lthereto
rg; ani mal s per group). The aninals were
was US&xeri f| ced and the adnministration site was observed
[0142Wwisually and subjected to histological test (5
sanpl es were collected fromthe vein which is
adm nistration site per aninmal,

t he
and the tissue finding

Table 4wmas scored. The | arger score nmeans the stronger
The red @ L14#)10cdP8: r £ L84 16 A G2 BROMLA N(TEDE Epdand € &)

SLUUT T UI IIC III st rouygrudi test bIIUV\III LIRS) lllb dVET dgt Result
concent Of i €. SCOr 65,1 AS elermnstra‘t ed in Table 4, vhiReeult of
ration oF ing (4.cases|in 5 cases) and erythema (1l €&se i Myjgro-
Compoun® [CASES) gcconf|i rRednat t heesglt oF BfsvadmijniPsera i omogical

(1) 1N theica @O%o&gntr&%]tumExanpl eOEBR YR8t  BXAPAIICBL 9) | tes:
(mg/mL;S UChregDpl Ons(1verd not at al | observed in tHe ES§% Oof score-
the phar maceuti cal| sol uti onj of the present iy ﬁflon 22
ing 0.05 ng/ JapLe (0.016 or nore in nolar
tio to the Conpgun fi?) of magnesi um chljori de
0 addedOthereto-(Prepépaﬁtﬁh Examglcesh@gie 49, | 50,0 and: 4-32
The pharmacedti gal; g0l uti ons of the prédsent
nvenllon atso shiowed Scorges tower tham thgse of
6 25 ntr ast kxanpl es |i FOTHESneErgshigaantl tdetferer at jon of 14 44
) he vascular wal | |angk aldy tj ssuelidd ndiings). (I n
tlcular, necrosji s and dege er t%on qj the vascul ar
was mot at al|l metgd whem the” pharmiCeytica
6.25 S0 mtmeﬁ of a.lhes4l present |nven1u0h5haV|ng 00464yg/|mL 2. 40
( a nolir ratio [off*0./4% i Swgghg&iqgjho5}ke Conpoulnd
(1 ) of ﬁﬁgncoiuule|U||uc acded—tirereto s—usetd:
¢ oo [0142] . Tabl e i hHe P&skits| of Ioca.IL_flrrltatloH-?’2 8.00
"7 evial Uz ?lor 8 ? Bx appl 85 16) Resul’t SRESl t
Prep. 0.52 8.32
6.25 0.1 0.031 No change
Ex. (49)
Frep. 0.40 6.68
6.25 G.2 0.063 No change
Ex. (50)
Prep. 0.00 5.72
6.25 0.4 0.13 No change
Ex. (51)
*1 Score-l: Average score of necrosis and degenration of vascular wall
*2 Score-2: Average SCOre of all tissue finfings
[0143]
[Contrast Example 10]
(1) To the Compound (1} (8.76 or 8.77 g) was added 0.06

mol/L hydrochloric acid to dissolve the Compeund (1), and 0.06

mol/L hydrochloric acid was further added to adjust the pH to 3.5.




Concent- Concent Mdlar of of ration of ration ratio
of histo- Conpound of MyCl2/ Dosing Result of visual
hi sto- logical (1) I\/gClZ Compound vol une observati on
| ogi cal test test (mg/mi),(ng/nmL) (1) 1 Score
Score-lam 2.2 Physio 0 O - logical No change 0 4.32
saline Contrast Erythema (1 in 5) 6.25 0 0 1.00 10.80

Ex.(9) swelling (4 in 5) Crust forrratlon 6.25 0.025
Water I@rigimcdpon #ash az,ijdﬁtﬁéfzp $hie BLYSAN 13 iHggls yaiume

of 420 %L.Prep. tQ1§25%1Q@_1061 2153@.@5 Q101GeNe charge wexel48)hr

. Prep. 52 . 031 No chan . (49 .
inject SFOR(5 0/ 4078 68" 5 G0 Oa- N GHANGEU B (b /v
mannitd e@d5.Q KL)S. Ehd q:akgﬁsao::kbg)tdaf{l Nos changee 8.4 5d0)) , *dnd the
Scor e- Average score of necrosis and degenration of
mlxwre\/é’fsacsul ]tr C{ *2 Score-2: Average score of all tissue

@] CLagJov Loty a6l Bxapledolider) THe moL/T
hydrockﬁ%@%l(dl)tc( 8178 O v 8- thie Doy pdded) 0.06y gmid I-moZL/L

rochloric acid to dissolve the Conpound

hydrocfdcooatc Pt YA WAl riBER T Edred i'vsasacfm%efrh@adﬂ)e&q o3-5. Water
for inRHUSn the Ridded £ d this sclution to a final volume of 350

mL. To this solution (109.25 mL) were added water for injection
(4.75 mL), physiological saline containing 10 w/v$% mannitol (45.6
mL), and physiological saline {205.2 mlL), and the mixture was
stirred.

[0144]

[Contrast Example 11]

The solution of the Contrast Example 10 was mixed with an
equal amount of physiclogical saline.

[0145]
[Preparation Example 52]

(1) To the Compound (1} (8.76 g or 8.77 g) was added 0.06
mol/L hydrochloric acid to dissolve the Compound (1), and 0.06
mol/L hydrochloric acid was further added to adjust the pH to 3.5.
Water for injection was added to this solution to a final volume
of 420 mL. To this solution (138 mL) were added water for
injection (4.5 mL), 12.72% aqueous solutiocn of magnesium chloride
(1.5 mL), physiological saline containing 10 w/v% mannitel (53.28
mL), and physiological saline (263.52 mL), and the mixture was
stirred.

{2) To the Compound (1) (7.30 g) was added 0.06 mol/L
hydrochloric acid to dissolve the Compound (1), and 0.06 mcl/L
hydrochleric acid was further added to adjust the pH to 3.5. Water
for injection was added to this soluticon to a final volume of 350
mlL. To this sclution (115 mL) were added water for injection (3.75
mL), 12.72% aqueous solution of magnesium chloride (1.25 mL),
physiological saline containing 10 w/v% mannitol (44.4 mL), and

physiological saline (219.6 mL), and the mixture was stirred.



42 \Water for injection was added to this solution to
a final volunme of 420 nL. To this solution (132.25
nm.) were added water for injection (5.75 nl),
physi ol ogi cal saline contai;ning 10 w v% mannitol
(55.2 nL), and physiol ogical” saline (248.4 nL), and
the mxture was stirred. (2) To the Conpound (1)
(7.30 g) was added 0.06 nol/L hydrochloric acid to
[01461di ssol ve t he Conpound (1), and 0.06 nol/L

Prepaf@%ﬁ&@h&ﬁﬁm§1@05ﬂ was further added to adjust the pH
5. injection was_added to this

f
r'%}bef LFtCPthtJt%n aofl?#éﬂf Ve RaeR i oo ample o7 1R s mixed with an

equal &fburit ol ¢A0RLRSelpnhyel €1 agdedl wakeinéor injection

[0147](4.75 mL), physiol ogical saline containing 10 w v%
manni tol (45.6 nl), and physiol ogical saline (205.2
[Prepardfiom@ntkdhelel X4 ure was stirred. [0144] [Cbntrast

@ga% et%el]c rﬁg?o&% g 1pn @i, &N ?e Cf”é Ha%t | £4d&4 0.06
b ual anmoun phy3| ogi ca ar
mel/L pdieehlepidsiciq Prepdiat$bne Exagplensing 1)1To ame 0.06

mol/L KRIPOMNEL £ 1) éélafws Ofuistﬂgrgad&@& @Qd%@sé)ﬁthér%é Lo 3.5.

Hydrochloric acid to dissolve the Conpound (1)
Water @Joelnh%q:ﬂmhy‘a%c?%@qi ct%cﬂal%va%o%la*f%%rt%d@e%l%l volume

of 420 aflj ustrd Itelllw-l dukisn MEemifowd Y ecideen 1vas 2ad eous
IS solution t

. tot Yy f 420, To, 1t hi
sovuti &F) 41 S TS AL Her b Gated wat oF Y oro 59 B5t i 90 (55
contaiming 1R .W2% agrmoiltsobol 43 i dmbf, nagheshysichbgié¢ae saline

( ntai ning 10 w v%
- GI%Lﬁ q$%d(€%y§gpx§%%&awa§aé fg{%?oglcal sal i ne (2%3 52

) Tcarrchq Heomr it el Was! 7& r$ed?@§ BAdRs the Tarpbiind

hydrocr(ﬂardia é&?l@)'%%‘%l@@@fide gtrﬁ)@ @@hﬁ%un@ydxp,cfémi@ Geifbl /T,
] SSOlV e oun an
hyd“’c}fﬂy%%%hﬁ‘%% AT g‘f‘) S u?‘%‘?lfle‘? fgj‘ﬂ%t r%‘%sEthWé PP Water

for inject3idn WMEEHddé®rt¢r@hE3IswﬂM%Eomdﬁ@datfnmiﬂSvolume of 350

mL. TOSQ lits' %ltt,lq:f% f'(;l vvere a erg a%%%d piLZ 7-59; uBous fo%éltlon

ution water for |nJeC|on

of magrmsjlurqzcwlz@/sﬂa%eb@gn%u U Rl @ orhemb st akd th| @t reining 10
w/vs mdriin 2% 1L)36. Phys) | ol&gcag;aiyﬁaéw@l@@nt@amﬁ@ D y%L), and

the mlxtdggtﬁgs(égir q$)
[0148]
[Preparation Example 55]
The scolution of the Preparation Example 54 was mixed with an
egual amount (160 mL) of physiological saline.
{0149]
[Test Example 7] (Repeated 4-week intravenous administration test
in monkey)
The pharmaceutical solutions of Preparation Examples 52, 53,
54, and 55, the pharmaceutical solutions of Contrast Examples 10
and 11, and agueous solution of magnesium chloride (magnesium
chloride concentration, 1.66 mg/mL; pH 4) were respectively
administered to monkeys repeatedly from their cephalic vein or in
the saphencus vein once a day, and 28 times in total {dosing

volume, 10 mL/kg/day; administration rate, 5 mL/min; 2 animals per




physi ol ogi cal saline (219.6 nL), and the m xture was
stirred. 43 [0146] [Preparation Exanple 53] The
solution of the Preparation Exanple 52 was m xed with
an equal anmount (160 nmi) 4f physiol ogical saline.
[0147] [Preparation Exanple 54] (1) To the Conpound
(1) (8.76 g or 8.77 g) was added 0.06 nol/L

hydrochl oric acid to dissol ve the Conpound, .. and
group) . 0. 16 awiPAl hydr o HINT e e S R T S T, of the
i B on oo rinal. vl e oL 4200ty Ta. 1 Al
left andorighbn fT§8’nﬁ?deFEdégagasligggwﬁggﬁeogg %éﬁginEEEly’
8 sampl8b ?Bgn_aﬁﬁhl?l(;\f)v/bﬁgi dbe(;ﬁiﬂf}s).lg pﬁhgé?ﬂ(‘f;}ogaggjcgapﬁne The

cont ai ni_n i ni: t.ql. n h
larger Bﬁ9§FoW8838a%h§aﬁﬁﬁg§g(i%g}g ﬁgf,)éndT?%é n?&%h?eaa%ss onn
in TablstBrrethe (23oTe ¢ohetiBonpbshel¢d)cty. B3oSE) Shwdn abiekhe

0,06 I ] drochloric acid to dissolve the Conpound
average T?, BB shoBLar L hydrochl ori ¢_aci

) ﬂ was furtheg olution
Raddenonstaajrest irh&apiliet 6+ 3W5enWAEr PRASFAFRIELFPon SO
was useWestadded gho dohicengelkitiioan (tenzehitnalt ival vife tok Es@pound

nL. To thi's solution (115.mL) were d 12 %
(1), 6. AqusBus Sol sHFo  arFaC R eI HE 05 FY, Prosent
invent PRy $ia0liog e@lgnealiune chdridids REAEE tivevstrarifireglaration
Example%ﬁg‘zgiagﬂtah ’54%n%h%%sdl qlog\%'rfgllcfgéé %n&)%%%-do_t@)bhea%ntrast

e 'was stirred. [ Preparatjon Exanple £
Example5SCoTite asdl dricowlst e iPr dfer RSP Bramice A gt on o

1X%ed Wzt antheqdak-AReENt i6460s6h):cobnphysi ohegbeakent
the vasgléjl)iine.a[0149] %est eat

[ anpl e .7 Re -
nvent 5o PR R Rt I SR Ry Rl Fot Examples
in all Phaygwmcautridialgss ol iitd saresctoifvePrapartat icomd&rams@rs i the
53, ..54, and 55, the pharmaceutical solutions of
Compoun@,iligst Exanpl es 10 and 11, and aqueous sol ution of
[01501magnesi um chl ori de (magnesi um chloride concentrati on,

Table §"66 ng/ m.; pH 4) were respectively admnistered to

monkeys repeatedly fromtheir, cephali ¢ vei or_j
The results yof lopcal irryitation evaluaﬁ.on F’Tesec rhxamﬂlré 7)

- Result
Concent- . Molar of
Concent- .
ration of ratic of . Result of histo-
ration of . . histo- )
Compound MgCl,/ Dosing solution . logical test
MgCl, logical : vy
(1) Compound Score-2
{mg/mL) ) test
(mg/m) o Score-1"!
3.12% 6] 0 Contrast Ex. (11) 0 2.14
3.125 0.21 0.13 Prep. Ex.(23) 0 1.19
3.125 0.83 .53 Prep. Ex. (55) 0 1.50
6.25 0 0 Contrast Ex. (10) 0.44 5.31
.25 0.41 0.13 Prep. Ex. (32) 0 3.25%
6.25 1.66 0.53 Prep. Ex. (54} 0 1.63
MgCl; agueous
0 1.66 - ghte o4 0 1.38
solution, pH 4

*1 Score-1: Average score of necrosis and degeneration of vascular wall

*2 Score-2: Average score of all tissue findings




t he saphenous vein once a day, and 28 tinmes in total
(dosing volune, 10 ni/kg/day; adm nistration rate, 5
nmL/mn; 2 aninmals per 4.4 group). The animals were
sacrificed and histol ogi calctest of the
adm ni stration site was congucted (sanpl es were
collected from left and right, fore- and hind-1inbs
at 2 sites per linb, nanely, 8 sanples per aninal,
[0151]and the tissue finding was scored. The larger score

[cOntrargecar}:g;atnﬁgéeL\que irritation). The resul ts are shovvn
in Table 5. The score of the ry stol 0 0)%1
& rate Hf

(19 thee they &oamedrd thHe stor%
hydrochﬁa;hhec Schedd tdhasmaféwmltacﬂﬁtomﬁi utlijon andso Usednailt /1,

ryazocgt 4D SOSILT LA LEotEenl 2 oD o 1R, SRl e, vator

for injereasient wam\ﬁeidecbrtdfrahhmg smlgnlemrumq:rﬂ ofirel atielegne of 480
mL. otQ%E%t%o&%&?%%rq%boﬁﬁgEé%h rast %EQ%h %2%%§d'dT%ﬁé

€s “conpar ed ntr ast

contairgxenpl & W) mertﬂmt%d%%.@h@@é@*@f@%ﬁ% sghgne |
mL), arvRsal E}ﬁlg@ﬁe whe pharpmgeutical solutions of the

resent i nventi on aI so S scores t
) GsntthastCasrapies( ) Qr% ¢ S¥ife %C?W@ 481 /1058
hydrocﬂldﬁ@@did/et@fdiéreomcﬂm redmosured {(he, Codrpdudg mol /L
rvazoct LT G TS5 S RSl AL BN vacer
for in{Coricem -wad addgd ore ofhiatsolwti®esupta ofitrkteelume of 340
mL. Tor%hfgqéyidyﬁﬁp @QﬂﬁﬁHn%éﬂﬁzggdépiﬂﬂ&fﬂﬂdﬁﬂdﬁl saline

concesni ) 105 w5 A e S e o

mi), afX-{Hd)mOxRudd wds 1261 Hr@d. 0. 13 Prep. Ex.(53) 0 1.19
[0152]3.125 0.83 0.53 Prep. Ex.(55) 0 1.50

[{Contrast Example 13]

{1) To the Compound (1) (9.6 g) was added 0.06 mol/L
hydrochloric acid to dissolve the Compound (1), and 0.06 mol/L
hydrechloric acid was further added to adjust the pH to 3.5. Water
for injection was added to this solution to a final volume of 480
ml.. To this solution (50 mL) were added physiological saline
containing 10 w/v% sorbitol (20 mL) and physiclogical saline (90
mL), and the mixture was stirred.

{(2) To the Compound (1) (6.8 g) was added 0.06 mol/L
hydrochloric acid to dissolve the Compound (1), and 0.06 mol/L
hydrochloric acid was further added to adjust the pH to 3.5. Water
for injection was added to this solution to a final volume of 340
mL. To this solution (50 mL) were added physiolegical saline 10
w/v% sorbitol (20 mL) and physiological saline (%0 mL), and the
mixture was stirred.

[0153]
[Preparation Example 56]

(1) To the Compound (1) (9.6 g) was added 0.06 mol/L
hydrochloric acid to dissolve the Compound (1), and 0.06 mol/L



6.25 0 0 Contrast Ex.(10) 0.44 5.31 6.25 0.41 0.13

Prep. Ex.(52) 0 3.25 6.25 1.66 0.53 Prep. Ex.(54) O

1.63 Mgd 2 aqueous 0 1.66 - 0 1.38 solution, pH 4 *1
Score-1: Average score of crosi s and degenerati on of
vascul ar wall *2 Score-2: Average score of all tissue
findings 45 [0151] [Contrast Exanple 12] (1) To the
Compound (1) (9.6 g was added 0. 06

hydrochhpdiechCoes; vagcfurtaed, §§dﬁ@et9héd@8ﬁﬁoi§h& PH) togg2- Water

for 1njggggggnkﬁg aﬁﬁ@ﬁo%g| Qhi:G @@&@FW@& for thgnnaddedluae of 480
ter 0 .

ML. TorehiniSOUSFUERohZib- A1 THAl YGEPURAIET 4800 RETCGRc Apaution
of magn%@h?h'@ﬂlb&@dﬁLX1&@QenﬂddG@h@hﬁ@ﬂ@b@gﬁdabaéahen@ontalnlng

cont ai.n Y t
Lo WG (B IIAS (200 A0 gLl ogiegl s
and thethgxeagnowmd @Iﬁr@@dS g) was added 0.06 nol/L

c ri I
@Y orecuLar C%ﬁ%oc Q191 §%0lve) ! g sCamRRUNd Ob) moand

I'oric acid was further added to
hydrochddirist adie pid ©8 3. vewditer Commouns ddtiroffad -dfd8eL /-

hydrochtl%rtllaz' %CS.L‘H lﬂa!sorfut&h%rf ilevaldinRijefs t34he MH tEo L.1.s Water
tion (50 wer e added p |olog|c¥ [

for inIRGRBAMMAE EOAH G G100 )t T Olgmea ot 340

mL. TofgghF6569QEidh)l78nd25thW1némeeaddsdsE|EPequF0m52polutlon
nt r ast anpl g

of magrirad GRG0 e 1L P R ?%%?%é%agé%g L0

w/v% mandmt@dwp@mdu;(n)mL am:nct) 06/ siol Yag 1 apddregehinet i L Hei P4 mL)

and théM%iéﬁdﬁé“ﬂééﬂgg?kféaadJUSt the pHto 3.5. \Water for

I njecti1 on was ded to this solution to a final vol une
[0154]of 480 nl. To this solution (50 nL) were added
[ Prepa RSP Imagsle sl ne contalnlng 10 w v% sorbitol (20

’ ""”%erZCS' R Yo Corpotnd L ﬁee%’;%@"em@ % feq
.hydrocrﬂ.cﬁﬁlcmﬂdﬂd mdimﬂ»hre cthae i Ghnrpwid sol ve athe Gdhpdishid T
hydrocﬂfarléﬂg%(%(%%§n¥dﬂther added to adjust the pH to 3.5. Water
for injection was added to this solution fo a final volume of 48C
ml.. To this solution (50 mL) were added 2.5% agueous solution of
magnesium chloride (2.56 mL), physicleogical saline containing 10
w/v% sorbitol (18.65 mL) and physioclogical saline (88.79 mlL), and
the mixture was stirred.

(2) To the Compound (1) (6.8 g) was added 0.06 mol/L
hydrochloric acid to dissolve the Compound (1), and 0.06 mcl/L
hydrochloric acid was further added to adjust the pH to 3.5. Water
for injection was added to this solution to a final volume of 340
mL. To this solution (50 mL) were added 2Z.5% aqueous solution of -
magnesium chloride (2.56 mL}, physiological saline containing 10
w/v% sorbitecl (18.65 mL) and physiclogical saline (88.79 mL), and
the mixture was stirred.

[0155]
[Test Example 8] (Repeated intravenous administration test in rat)

The pharmaceutical solutions of Preparation Examples 56 and

57, the pharmaceutical solutions of Contrast Examples 12 and 13,



hydrochl oric acid was further added to adjust the pH

to 3.5. Water for injection was added to this

solution to a final volunme of 340 nL. To this

solution (50 nL) were addegh physiol ogical saline 10

w v% sorbitol (20 nL) and physiol ogical saline (90

m.), and the mxture was stirred. [0153]

[ Preparation Exanple 56] (1) To the Conpound %é? (3.6
and phygiodesisadedadios moimstery o &r e TEeitE 06 HildSalve
adminisite omRouRd o Yepeat@ 006G doal thed6 thydr aefilnodresae day

was further a deg

to adjust the_pH to, 3. Wat er . f.or, .
and 14 ot 1igh S addias g RIS i) G 08/ APl nak Vg Rt o
rate, 10fmI4&Qn;mMs5 ahdnialiss ol wdoam)(.218h&5antipaher eeaddedcrificed

2. 5% .aquequs .sol ut.i.on _of i hl_Qr.i .
and therrLa)c%Ig 'r&%&éﬁncaﬁltsealhianse <o % gﬁ%rﬁlgm&%l€%ﬁo%%¢n;an%rﬁz tol
histoldd@ka894ms)t aibd spingsiesl ogirralcddldated Fa@mBhenivein aidch 1s

A : . | o
e scrR U256 S 2100 ) oy MO o v
scored.t hBheopsaAl EEPreaRndansoshroFEVe TRy dF6ehPEAPR) aci the

result dasd WHRET addedits adjdist t.heTpH beoZeSostWaher hikeblogical
injection was added to this solution to a final volune

test shgwmdp Yhe ¢8RS Yol GirAS 125 nl) were added
23 Yragiieaus esbliut iTableof6 ,magnds umukddagdne (e whbema,

. _physi .ol Qgica | ine contain. % franni .
Swelllrfgzg.?ﬁqtgmf)cc}%nn%%%Wia&&]og(%ca l%s%laijl%nre(:‘y\ll(C}llo??Sf.3%}‘4{E m%t the site
of admiarics e imirktior e hascaig rafedorOsY] Eiampelsa atG@rrrast '
Exampl &= aMP| 6P A3 )( By s ddie: mounthd bydd.& dhaaisaddeid agent

0.06 nol/L 'hydrochloric acid to dissolve the ound
used, ugh BRPICTEE WY PO yRROTHIGH ¢ i GRS 1Ur (RS
pharmadsldeit410 adjutsionhe PHHo Brdserttiorverftaron djaectrigpmagnesium

. S d to this, solutiaon to ' Vi 4 £
Chlorlﬁ.a%geqeﬁclhserseo Ut ﬁ%ﬁeq%lldaqgrl]i_%n \/\Elgxr‘{enllIgl?i4 edﬁzf% %%)e%scem °r
the swesliutg ororofi rieed s | Lrpaste orildeo] 5 SHA9 when sorbitol was

used £ANYSiOlagical; salddg containing 10 W v% sor bi t ol
(1865 ni)

L) and physi ol ogi cal sali (88.79 n.), and .
A s CHTITE (S Fo 1A Cohpdit iy et seal
solutids W @ddask a6 mivdnt hydracdy ashieoweati ghdresi ssodwechan
those 5%“%&%%?&%%“&§£ﬂplé¥“ﬁéléﬁ%'H%é}bsis and deformaticn cof the
vascular wall and all tissue deformations irrespective of the type

of the isotonic agent used.

[015€]
Table 6
The results of local irritation evaluaticon (Test Example 8)
Concent- :
ration Concent Mqlar
i ratio of Isctonic Dosin
of ration MgCl,/ 9 Results of the autopsy
Compound | of MgCl; agent solution
Compound
(1) (mg/mL) (1)
(mg/mL)
Physiclo
gical
0 0 0 - No change
saline,
pH 4
6.25 0 0 Mannitol | Contrast Leukoderma (1 in 5)




hydrochl oric acid was further added to adjust the pH

to 3.5. Water

solution t

for
o a final

injection was added to this

volume of 340 nL. To this

solution (50 nL) were adde

2. 5% aqueous sol ution of

magnesi um chl ori de (2.56 , physi ol ogi cal saline
containing 10 m/v@bsorbltol (18 65 nL) and
phystetegheal——saine {8879t —and T the mxturewas
stirred. [[0155] [Test Exanp] &€x8](1¢Repeat ggythema (1 in 5)
i ptravenoys administration tiest inrat) Ih&i1ing (5 in 5)
phar maceutii cal sol yti ons of |Preparati pn Exanpl es 56
and 57, the pharmaceutical splutions 3F“€8hﬁP5§Ttlmq(5 in )
Exanpl es 12 and 13,| 47 and physi ol og| cal egakidie (2 in 5)
atljusted tfo pH 4fmere respec !ﬁggé_ adn1n|stered to
rats .repeate ro t gi fn pnce a ché

6.25 {1 onEbeH CHA (%‘%‘cﬁ% Vol (580 fri/ kg/day g
agm nirstration ratle, I nL/mn; 5 ani {ral rqQu
The ani mal|s were sacrificed | and the adnﬁhgg??%?g Ezlﬂ >)
siite was subjected [to autopsy and hi st ol egidadmat éstin 5}

c o5 (5 sanpleg werg coll gctied frpfPEhESeln whichigy (Lhs s)
adm ni'strgtion site| per aanahaLamd)twe tissue
deformati dn was sclored. The|larger s¢6fesheEgagatipe (1 in 5)
severe irrjitation) [The results are shown dasTabl €s & 5)
amd—7—Thg—score of { the histpirogi cal” [test shown 1S

¢ o5 the averade .Lhe S%Qﬁ?%ﬁl endnst [ at ed, L fable & s)
whi | e Ieukoderna er sewel (57ng; crust
formation, and erosion were confirned at the site of

Table 7

administration in the case of Contrast Exanpl es
[01571(Contr ast
type of the isotonic agent

not observed in the case of the

Exanpl es 12 and 13)

used,

irrespective of the
such synptons were
phar maceut i cal

The resygitgt jodndosk it Hay . it Phaviesd FRgaedicuf)
concen |Chl Oride; added théreto (Preparati on Exanpkesufb |and
56) except for the swelling confirnmed ijn 1 cassg out 1
t- of 5 casg en sorbitol was wused for the Psot gni'c
ration |[agemdsntl n a ition, as demgnstrated in Tabﬁevi- t he of
of p@arngce utreEap ool ti-9ns.. g of tggﬂﬁﬂg§ent cﬁﬁgggloqﬁsto_
[al'$6 S%OAe@@&QQfes ower th ose of rast
- Compou Ed@amMalés|in the necrosts ard“@@ﬁb??ﬁﬂﬁdon ofethe | logical
na (1) Mam §Hh§r W& pe al | tissye deformations sibresgectiase
f the type (lof the isotonilc agent used. [0}56] %2
{mg/mL Score-2
)
Physiological
0 o 0 _ ysiologlica 0 4.1
saline, pE 4
Contrast
6.25 0 0 Mannitol 0.60 12.32
Ex. (12)
6.25 0.4 0.13 Mannitol | Prep. Ex. (56) 0.16 4.84
Contrast
6.25 0 0 Sorbitol 0.65 8.50
Ex. (13}
6.25 0.4 0.13 Sorbitol | Prep. Ex.(57) 0.20 4.44

*1 ‘Score-1:

*2 Score-2: Average score of all tissue findings

Average score of necrosis and degeneration of vascular wall




Table 6 The results of local irritation evaluation
(Test Exanple 8) Concent- Ml ar ration Concent ratio
of of ration MyCl2/ 1sotonic Dosing Results of the
aut opsy Conpound of MCl 9Conpound agent solution (1)
(mg/mL) (1) (ng/nmL) Physiolo gical 0 0 O - No
change saline, pH 4 6.25 0 0 Mannitol Contrast
Leukoderma (1 in 5) 48 Ex. (12) erythema (1 in 5)
(0158] swelling (5 in 5) crust formation (5 in 5) erosion (2

Fi@ﬂéiatfgﬁp f6tgé Pyépﬁli?zé@nﬁté@ucﬁbc§ﬁﬁﬁﬂﬁln@XCéﬁﬁéund

od erna ythema (1 in Contrast, 6.
(1), ang @n%abtwul@,%fvel ﬁPﬁ!@U%atFﬂnsﬁ‘da@efi&?rc?ﬁgi’a“ng a
lyophllggéaa teautt WHléh iereskenfdmi Mudrivalbn25mOt410thdt can

be combvnqaewg£§5$§§ BﬁﬁFbgﬁg F%rW?B?aoﬁ°8$é épggg%?%%sgﬁphglon
solutiobXaapl enBestConced. Resul t

[0159]

[Lyophilized product 1]

To water for injection (800 mi) was added 1 mol/L
hydrochloric acid (50 mL). To this aqueous solution was added the
Compound (1) (20 g), and then, 0.1 mol/L hydrochloric acid to
adjust the pH to 3.5. Water for injection was added to this
solution to adjust the content of the Compound (1} to 20 mg/mL.
This solution was filled in containers at 10 mL per container,
lyophilized by the procedure as described below, and tightly
sealed.

i} The container having the solution of the Compound (1)
filled therein is stored in the shelf of a lyophilizer that has
been adjusted to 5°C. |

ii) The shelf temperature is continuously cooled to -40°C at
a cooling rate of C.1°C/minutes.

iii) The shelf temperature is kept at -40°C for at least 3
hours.

iv) Treatment at reduced pressure is started, and the shelf
temperature is set at -5°C and this temperature is maintained for
at least 30 hours.

v) When the temperature of the article reaches -5°C or higher,
the shelf temperature is set at 25°C and this temperature is
maintained for at least 6 hours. During this step, a reduced
pressure of 1 Pa is kept.

To the lyophilized product of the present invention, 10 mL
of water for injection was added for reconstitution. 236 seconds
was required for the reconstitution.

[0160]
Takle 8
Conditions used in producing the lyophilized product



t- of Result Mdlar ration Concent histo- of of

ration ratio of Isotonic Solution |ogical histo-

Compou of MyCl2 MyCl2/ agent adm ni stered test | ogical
nd (1) (ng/nmL) Conpound Scqofe- test (ng/nl (1) 1 .2
Score-2*2 Physiological 0 0O - 0 4.12 saline, pH 4
Contrast 6.25 0 O Mannitol Ex.(12) 0.60 12.32 6.25
040 13—Marmmitjot—Prep. Bx. (56) O[ 16 4. 84 Conirast

6.25 () Dreeehit %‘(“O?’g‘%s o% 50 EX.([3)prfmaby 0.4 BGebdndary

Sor bi o} 5 £ eps |EX. A2k Ay | *1 Scare-|: Averag
Formsdare [of necr ogi sohmtidegener atioh oftVad&ul af wa
L1532 Scq Pé’mﬁ’.ouﬂ\%raggl?ggre oiraﬁfel ssuel TLndi ngs 49

[381?8] Forml at|i on(ﬁloL t hel (Pgdphi) +z dfct

cont ailni n N [ ©

f or mul ni“.f“gémcﬁggoun . ZSSI .”.j?fc?;?“{nf?ﬁ’a 'c{dc} il
Lyoﬁﬁ@duct_v\hi ch ils free frommultival ent pe®dl {ha&® chn at

be corbi ned wi th thesnul tivaj ent fretal - ,Qggsﬂ){{ i ng least
%onCt i tution | sol ut| on S I nvestigate [ 0159]
prodﬁt‘yobl’l i zed prijoduct 1] water for in 9c3r0| oh (800 6

m.) was added 1 nol/L hydrochloric acid (50 nL) . To

thi s aqueous sol ution was added the Conpound (1) (20
(0161l]g), and then, 0.1 nol/L hydrochloric acid to adjust
[Detectile RIF 1@ 13ted \WAlkert drafe iaijceetdmrreﬂmteaﬂcmxba@rtdﬁ]s

soIU|ont dj ust, th ant e of ..t
E&H?Lpr‘}ﬁﬁﬁ‘%oi eh&% vvascpgjﬁqd im cont ai %é%igtalt%md o
determllfé b gigte 1c ore 1o treet | sub&ylm:fmﬂ iaeday the Hboatpteange had
generat G{Q§%J¥%é%%sfﬂghgé&ﬂgéﬁhtﬁﬁ@l%Qxithe amount of such

substance was also measured when such substance had generated. A

Time

related substance is an impurity such as the decomposition product
of the Compound (1), and the new related substance is an impurity
formed by the reaction of the analogous substance with the
additive. _

The related substance and the new rejated substance were
measured for 10 puL of the standard solution and the sample
solution under the HPLC conditions as described below. The results
are shown in Table 9.

[0162]
[Standard Solution]

About 20 mg of the standard sample of the Compound (1) was
weighed and dissolved with mobile phase B so that the mixture was
accurately 50 mL. This solution was filtered through 0.45 pm
filter, and after discarding the initial 5 mL filtrate, the
subsequent filtrate was used as the standard solution.

[0163]
[Sample solution]

One lyophilized preduct was reconstituted by adding the same
amount of water for injection as that of drug solution filled, and
the solution was transferred to a 100 mL volumetric flask. Mobile

phase B was added to the solution accurately to a volume of 100 mL.



1) The container having the solution of the Conpound
(1) filled therein is stored in the shelf of a

| yophilizer that has been adjusted to 5C. ii) The
shel f tenperature is contiqyuously cooled to -40C at a
cooling rate of 0.1C/ mnutes. iii) The shelf
tenperature is kept at -40C for at least 3 hours. iv)
Treatment at reduced pressure is started,

. and the
10 mL oghehis sehpeianubasi §CEBEaREIYsReaRdTE rsapgnﬁspa%ﬁrBhase B
was addkd HBiEE@iQ@QPEQEn @Ecb@?ﬁél?otbouhé-E?iaWﬂQb%hhe of 50 mL.
, tenperature of the article reaches._- r _hi r e
This SoéﬁéPpnt@ﬁﬁeﬁé@ﬁﬁéeﬁsthPugp gs%BaH@ ?ﬁﬂgeFén%8§aF5F%9
discardifig @Bentainedlf 6r mat fieaskté, hobes subsengnthifd lstrepe was
uced re of 1 Pais kept. To the

a red press
used asl§gﬁhﬁﬁpgé8 SP@&S&FHOf the present invention, 10 nL
[016430f water for injection was added for reconstitution.

n required for the reconstitution.
[10m pﬁggggﬁgng%Fg@%%CDnditions used in producin %Qe
71 6phi pﬁzéasgrﬂ@@mcbyslefogpiﬂoBapﬁphﬁﬁﬁnfioslﬁcé?‘? Fgte and

3.12 g ??C %Ql%iéo 6%%5@1;% @'Bn_o%fph?@:euﬁgl@_?_rd@@wei]_@@ rde[l_ fieBgured, and
. ryi.ng mpound rate_f1 on e enp. ;

dissolvedgn @1} PﬁLWaféFhin?k%ﬁg?ﬁ%Y£fey W%E)f%%§gfﬁ§?9hrough a

0.45 pmlL¥ephier.at 25 at lized 20-0 10 0.1 -5 | east |east
[0165]Droduct 1 30 6 [0161] [Detection of rel ated substance

and new rel ated substance] The thus produced
[Mobilel phpisiel Fded products were reconstituted to determ ne

WheLlen 05&?4 ared BURS! MG or waeWrisledt &d thuhstange had
enerated in thé reconstituted solution, and the

acetoniz@gdt- of such substance was al so neasured when such
[0166]Substance had generated. A

[Mobile phase B]
1 L of 10mM phosphate buffer was mixed with 3 L of
acetonitrile.
[0167]
[HPLC conditions]
Detector: UV absorptiometer (wavelength, 292 nm)
Column: Symmetry Ci8
Column temperature: 40°C
Mobile phase: mobile phase A, mcbile phase B, and their
gradient
Flow rate: about 1.0 mL/min
Injection volume: 10 pL
Measurement time: 30 min
Washing solution of the autosampler: water/acetonitrile
(3:7)
[0168]



rel ated substance is an inpurity such as the
deconposition product of the Conpound (1), and the
new rel ated substance is an inpurity formed by the
reacti on of the anal ogous substance with the
additive. The rel ated substance and the new rel at ed
substance were neasured for 10 .tL of the standard
solution and the sanple solution under the HPLC
conditions as described below. The results are shown
Table % n Table 9. [0162] [Standard Sol ution] About 20 ng of

the[ standard s Ie Ko He Conpound [(1 d
and| di ssol ved b HoBI Fe phase B sd t%%%ﬁ' %°%F§?3re
was| megordiel y S5@anti- Thi s sBéwti on wadatfad sepgdnce
Formuliﬂqro%ghcé?ﬁgén féiJf%Ee gnd .af L&l dijscar di ng.Lfie
tion i Nifial nL te, th subsequent—fittrate—was
used (&% trh?e(métand@ﬁtdeeol ut iSeRStFPE6 3] InftSakp) €0°C, 2 W
sol ption] One lly@p# | bzgd product was reconsfituted by

—addimg—tthe—samg _anount of water for, i nj ectipn as tha
Lyophipf drug solution filled, |and the sqglution was
1izegtrapsferred to |a 100- nL vijol ureinei ¢ f|l askss Mopi | .32

phase B was addfd to the sol ution agcuratelylto a
product,, L e of 100 M of—this'seluyti WA

T J SUT U1 UII TV O

accurately neasured and nobi | e phase B was added to

solution er to the total volune of 50 ni.
1) Insc%ﬁﬁg'solutlon was ﬁlltered through 0.45 mifilter, and
particudfatter maditewarHi nkeshethamt1 @l / scortaine¥atle, the
subsequent f kggaﬁ@ Y&s1obiS@d) as the sanple sol ution.
[0164] [10nM phosphate buffer go di sodi um
hydr ogen phosbhat% ﬂﬁd%%ﬁﬁan? t%aa%a 3 12 g of
sodi um di hydy ogenuphos phao eprdj hydr at e wer g nmeasur ed,

and dissolved tn 4 L of water. This solution was
filtered through a 0.45 mfilter. [0165] [Mbile
[0169iphase A] 3 L of 10mM phosphate buffer was m xed with 1

AE %%monstrated in Table 9, with regard to the lyophilized
product containing the Compound (1), a preparation exhibiting
favorable properties can be produced by using the formulation
comprising the Compound (1) and an adequate amount of pH adjusting
agent.

[0170]
[Evaluation of the concentration of the drug solution used for the
lyophilization]

According to the example of the formulation of the
lyophilized product 1, drug soluticns containing different amounts
of the Compound (1} were precduced, and the solutions were
lyophilized to determine the adequate concentration of the
Compound (1) in the drug solution used for producing the
lyophilized product. The results are shown in Table 10. As
demonstrated in this Table, concentration of the Compound (1) in
the drug soluticn affects the degree of cake formation of the

lyophilized product.




acetonitrile. [0166] [Mbile phase B] 1 L of 10mM
phosphate buffer was m xed with 3 L of acetonitrile.
[0167] [HPLC conditions] Detector: UV absorptioneter
(wavel ength, 292 nm) Col wm: Symmetry C18 Col um
tenperature: 40C Mobil e phase: nobile phase A nobile
phase B, and their gradient Flow rate: about 1.0
ml/mn Injection volune: 10 L Measurement tine: 39,
Mars PRSRLAGCSILti 6ROET CBkE AGEBa&ApPept the lyophilized
productVaker FaCeloRidt el @ea(3z8n LAE88lNhe2 cohalhe rAthinsolodblee
Total amount of Pro ortlonaparg}- New._r el a edh
Compoungy Yt apde ThEo A% SO UESRBo ARG OUFEY Bt SFafdd EAr ean)
rp1713tion (1) (mg/ L) matter' substance initial 60c, 2 W
Tabl 1%OC, 2 WLyophi- lized 20 - None 0.85 1.32 product 1
aPL€ 1) Insoluble -: None particulate matter |ess than 10 /
Ecaftaitien of5@hemcooced@rakien of ¢hendyephiddmeai peoduct

of Comp%%%deHq %%}'ﬁ%é‘%&%@ formation

Concentration of the drug solution Cake formation®
coﬁtaining the Compound (1) (mg/mL)
20 mg/mL 5/5
15 mg/mL 5/5
10 mg/mL 5/5
5 mg/mL 4/5
2.5 mg/mL 4/5
1.25 mg/mL 0/5

1) Number of vials with cake formation / number of vials tested
[0172]

Accordingly, the drug solution containing the Compound (1)
used for preparing the lyophilized product of Compound (1) should
contain the Compound (1) at a concentration of at least about 5
mg/mL, preferably at least 10 mg/mL, more preferably at least 15
mg/mL, and most preferably at least 20 mg/mL.

[0173]
[Evaluation of the pH of the drug soclution used for the
lyophilization (1)]

Change in solubility with the change in pH of the drug
solution of the Compound (1) was measured by the method commonly
used in the art. The results are shown in Table 11.

[0174]



As denonstrated in Table 9, with regard to the
| yophilized product containing the Conpound (1), a
preparation exhibiting favorable properties can be
produced by using the formy ation conprising the
Compound (1) and an adequate anmount of pH adjusting
agent. [0170] [Evaluation of the concentration of the
drug solution used for the |Iyophilization] According
to the exanple of the formulation of the |yophilized
Table 1Qroduct 1, drug solutions containing different anounts
Solubildgysod EOEEQ D0, (1) e Sapeduced and the solutions

the—adeguat e
concentra[tmumdnftethe Conpound (1) in theidrug
sol ution used.for producing the Iyophilized product.
The results areshown|in Table 10. As denonstrated in
t hi s Tablmeworaein® atli on oRftg& EoMpound|(1) in the
g sol ution affects t he q§&g§5af§t§ake flormati on of
t—protuct WMore—specrtfcally, good
cake formati on of 2@ Iyophlllzed pr oduct |was found to
p}P% r§al | ;egngl}eglgt/gl% goncenty@ty QﬁlgﬁhflLt he | Conpound

HA LIIC uroy otiTo—wWas J.U my7r1rL Ul ||gher

;ﬁ[Gﬂﬂl] TabPé - 1omEvaLuat i on b9 - & HedABhcent fation of the
éy@nplllgegopﬁogggﬁL qf Compoundng a1, for thhe cake

fFormatiron—Concentratignm—of thedrug solutijon Cake
PH ornatilon) containing the ¥dnhdbdd¥ 1) (nqy/m) 20

pgmgr@. 8/5 15 ng/nL 5/15 104n@/ﬁ@/§¢5 5 ng/nL 4/5 2.5
ngi 475 1725 g/ {07 5°T). Nunber _of vials with cake
PH b vt ilon / nunber of lvials o FBJH‘ 0172]

Accordingly, the detg sol ution containing t he Conpound

péJ%.S > 20.1 mg/mL > 19.6 mg/mL

pH 4.0 > 20.1 mg/mL 19.0 mg/mL

pH 4.5 > 20.0 mg/mL 18.8 mg/mL

pH 5.0 - 18.4 mg/mL

pH 5.5 - 5.4 mg/mL

pH 6.0 - 0.7 mg/mL
[0175]

As demonstrated in Table 11, a pharmaceutical solution
having a concentration sufficient for the cake formation of the
lyophilized product can be obtained when the solution has a pH of
up to about 5. More specifically, the concentration of the
Compound (1) should preferably be at least 10 mg/mL in view of the
cake formation, and this concentration can be attained when the pH
is up to pH 5. It was also revealed that a concentration of 20
mg/mL or more can be attained when the pH is up to 4.5.

Accordingly, the pharmaceutical solution should have a pH of
up to 5.5, preferably up to 5, and more preferably in the range of
4.5 to 2.5 in view of preparing the lyophilized product of the
Compound (1).

[01761



used for preparing the |lyophilized product of Conpound

(1) should contain the Conpound (1) at a

concentration of at |east about 5 ng/nL, preferably

at least 10 ng/nm, nore prgferably at |east 15 ng/ni,

and nost preferably at least 20 ng/nL. [0173]

[Evalratignlof the pH of the drug solution used for

the Iyophilization (1 Change in solubility with.the _.
[Evaluaéhgﬁg@fiﬁHprthﬁhérgehgolgaP PiBﬁeéffPﬁetEﬁﬁﬁéaﬁgléifatlon
(2)] ¥ﬁs neasrred by the method commonly wused in the art.

e.results are shown in Table 11. .[0174] 5 Ta
LEEPUBLLFEY BFOBBRDOUNATELY S PHOGa e “oT el dFaPy Sotution of

differeaktt el preparabgonoAther eraWiaphoSobdbpHi by t2ECApHG3. 5

solutiof g BUshr, Tp8 doly T 1zahiet Ja7och BohThats prEOCEapiticy
of the BoBpou#ds (Ay/-m.TheHrés0ltsOaTenghayn BT Bpbies512.20. 1
[0177]ng/nt ? 19.6 ng/m. pH 4.0 20.1 ng/ L 19.0 ng/ L pH
4.5 ? 20.0 ng/m. 18.8 mg/mL. pH 5.0 - 18.4 ny/nL pH
Table 18 5 - 5.4 ng/m. pH 6.0 - 0.7 ng/nL [0175] As
ResultsO0@ADRSE aktadillltlakletlbs ahphaympeeutizeal psoldutdton

mavig a C HH%EhEa?ﬁ(¥bf¥{&th'en[ Tor the cake
formation of the Ilyophilized product can be obtained

when t he SWTotal amount of

amount Initial related
Sample (%) amount (%) substance (%) pH Bppearance
pH 2.5, Initial 95.3 100.0 0.92 2.89 Yellow
pH 2.5, 60°C, 1 W 96.0 100.8 0.95 2.97 Yellow
pH 2.5, 60°C, 2 W 91.9 96.5 1.10 3.05 ‘Yellow
pH 3.5, Initial 86.5 100.0 0.93 3.73 Yellow
pH 3.5, 60°C, 1 W 9¢.0 99.4° 0.96 3.81 Yellow
pH 3.5, 60°C, 2 W 96.2 99.7 1.17 3.86 Yellow
pH 4.5, Initial 93.1 100.0 0.83 4.47 Yellow
pH 4.5, 60°C, 1T W 91.1 97.8 1.13 4.51 Yellow
pH 4.5, 60°C, 2 W 93.5 100.5 1.31 4.53 Yellow
[0178]

As demonstrated in Table 12, the Compound (1) showed
sufficient stability in the lyophilized products produced from the
drug solution containing the Compound (1) at a pH in the range of
2.5 to 4.5.

[0179]
[Exemplary formulation of the lyophilized product of the Compound
(1)]

Based on the investigation as described above, an exemplary
formulation of the lyophilized product of the Compound (1) is
shown in Table 13.

[0180]
Table 13
Formulation of the lyophilized product



up to about 5. More specifically, the concentration of
the Conmpound (1) should preferably be at |east 10
ng/mL in view of the cake formation, and this
concentration can be attaigged when the pH is up to pH
5. It was al so reveal ed that a concentration of 20
mg/ mL or nore can be attai ned when the pH isupto

45 —Accordingty,—the pharmaceuticat—sot utiom shoutd

have a pH of up to 5.5, preferablpcepteet 5i0 ahd’hdte

FunctiBheferably inngheaiange, of 4.5 tlo(2y 510 myj ew of

prepartng Llle I yopnl Tzed pr OGUC[ OT The Conpound

Active(1). [0176] % aluatloElp H %0 QH@gdrug sol uti on
=Iyop

ingred¥8gd for thg

TPza?d (2)] Lyophi | i zed products

WET € proouc g fromthe orug sotutijon of di T ferent Iet

pH adjygEdPding tg th d%eylj] 0N 4 of; pH [FPRRRPEF@ge amou
yop

agent solution used r the

Ti'zati onpK 12 .5 oteval biat e

the stablllty of the Conpound (1)] The results are

PR adJURbwA%i n Tahl e ggdlﬁglgy&rogggge 12 Results of the
agent stability test of the Iyophilized product Content in

(Solvellglg ZE Ingnct 0 E@Palfo-ptl@xlj ?:,{{q%l?]l) E‘TO@Q?U)?CBll‘Ilﬁét I

CCUT uull’Jl b TATTOUTTU 7Y SUMNST Al T

Appearance pH 2.5, Initial 95.3 100.0 O 92 2 89

Yell ow pH 2.5, 6OC, 1 W96.0 100.8 0.95 2.97 Yell ow
pH 2.5, 60C, 2 W91.9 96.5 1.10 3.05 Yellow pH 3.5,
Initial 96.5 100.0 0.93 3.73 Yellow pH 3.5, 60C, 1 W
96.0 99.4 0.96 3.81 Yellow pH 3.5, 60C, 2 W96.2 99.7
1.17 3.86 Yellow pH 4.5, Initial 93.1 100.0 0.93 4.47
Yellow pH 4.5, 60C, 1 W91.1 97.8 1.13 4.51 Yell ow
pH 4.5, 60C, 2 W93.5 100.5 1.31 4.53 Yellow [0178]
As denonstrated in Table 12, the Conpound (1) showed




sufficient stability in the |yophilized products
produced fromthe drug solution containing the
Compound (1) at a pHin the range of 2.5 to 4.5.
[0179] [Exenplary formulajjon of the Iyophilized
product of the Conmpound (1)] Based on the
;nves}igation as descri bed above, an exenplary
ormul ati on of the Iyophilized product of the Conpound
[Documeny) Npgel sHol i Tabl e 13. [0188] Tabl e 13 ™
1. aFpravhatigoiek1t Be1hyophi torpdipindueheS6oChotent in 1
vi al Funcglqﬁ Ingredient (in 10 nL) Active Conpound
componeps 3860 AR iRéredi ent pH adj usting Hydrochl oric acid
(Apptopoinpbendnpeptesageatt bpHtBeSfodlewdShgpHoaujilst i(hg:
(F.1 Sodi um hydroxi de agent (Solvent) (water for
’ i nj ection) (Jbtal volunme, 10 nL) 57 [ Docunent Nane]
CLAIMS 1. A jpharnaceutical solution conprising the
fol | owi_mg.__eoupoefefils (A) and (B): (A) a conpound

bn the followng fornula (1): [F.1] O
N | HNZrr(Ove LF or a salt thereof, or
a hydratfe thgereof; and
HN OMe
F

or a salt thereof, or a hydrate thereof; and

(B) a multivalent metal compound, wherein
molar ratic of component (B) to component (A) (the multivalent

compound / component (A)) is 0.01 to 0.7.

2. The pharmaceutical solution according to claim 1, wherein
the multivalent metal of the multivalent metzl compound is the one
capable of forming a metal complex with compenent (A).

3. The pharmaceutical solution according to claim 1 or 2,
wherein the multivalent metal compound is a magnesium compound or

a calcium compound.

4. The pharmaceutical solution according to claim 3, wherein

the multivalent metal compound is a magnesium compound.

5. The pharmaceutical solution according to claim 4, wherein

the magnesium compound is magnesium chloride.

6. The pharmaceutical solution according to any one of claims 1

to 5, wherein pH is in the range of 2.5 to 6.9.



(B) a multivalent netal conpound, wherein nolar ratio
of conponent (B) to conponent (A) (the nultival ent
compound / conponent (A)) is 0.01 to 0.7. 2. The
phar maceuti cal sol ution aci§rding to claim1, wherein
the multivalent netal of the nultival ent netal
conpound is the one capable of formng a netal
conpl ex with conmponent (A). 3. The pharmaceuti cal )
7. Toe| phpsRagessAgiRRg SO VELEPMAECer BT ke PBIYn OPRe ©f claims 1

to 6, whddd:vakert gretdlaemewnd Jol vt iRgReS iddsRpeerP@rd or
. a cal cium conpound., 4. The pharnaceutical solution
intravagcededi R 1S HEGhiS  -wherein  the nul tival ent netal

compound i s a magnesi um conmpound. 5. The
phar maceuyt.i cal_. sol uti on.accordi cl ai , Iy
3. A R eRRgrdd i SO R L R e e G e 8L BT dtn of
any onephefr ndedms daltsdl wtdrdralacowgr ditey damramerndne Aof agichiths
. 0 ' is in the range of 2.5 to 6.9. 58
multlvaﬁgﬂ%hgégﬁbrﬁ%ﬁ%ﬁﬁ&ﬁé

I'cal solution according to any one of
clains 1 to 6, wherein the pharmaceutical solution is

9. radapt et f QJredaHinRY asfel iz rddidtistid=at isdnuB.orAof any one
preparation for preparin &gg har maceuti cal sol ution
of claige larp ohEBPRITIIR 2L THEARIM Hing (e mioidht
contairifg ank tdwnpondrt vl ghtametal rexonpduinoit i&n A clett faor
._prepar.ing t-he phar eut i-c 0 jon of any one of
Conta”&naqpﬁ%lelg?uolhﬁl‘ga[)hn%}q?g?en%gélaaécoﬁpoc}&ﬁa ion of a
preparation containing the conponent (A), and a

10. XA e.scé{ln%drt Y ﬁq{(#“‘d]’@ p%&@iéﬂﬂi@:élh%dﬂﬁttﬂd@'c@tany one
net a n 1

, conpound. . A set for prepari t he :
of claiparidcoul |SABEG NG o MR G Of Tt IRAGRATE T
contziCiOTPrited g ngt)l aindftlee prieiparadlieant neond laiaomgpund,
q t he coqgoqﬁgt (/31£¥§£ﬁhe mul tival ent netal conpound,
and a USRS (U1 O ¥ol ution. 11. The preparation or
the set according to any one of clains 8 to 10,

11. i?%ﬂpﬁfeérbatﬁhecl%@w at O SO AN L d e, cppanetod Alaims 8

I conprises a pharnmaceutjcal additive. 12. Tﬁﬁk
to 10, prhguesn | O P IR SetOActI R HY- 1D Wy FHP G a
furthe® cdifpdilsehersharhdespr £pal addont Lont ai ni ng t he
conponent (A) is a |yophilized product.
i2. The preparation or the set according to any one of claims 8
to 11, wherein the preparation containing the component (A) is a

lyophilized product.

13. The preparation or the set according to any one of claims 8
to 12 further comprising a diluent which optionally contains the

multivalent metal compound.

14. A set for preparing the pharmaceutical solution of any one
of claims 1 to 7 comprising a combination of & solution
preparation containing the component (A) and a solution

preparation containing the multivalent metal compound.



13. The preparation or the set according to any one of

clains 8 to 12 further conprising a diluent which

optionally contains the nultivalent metal conpound.

14. A set for preparing thg pharmaceutical solution of

any one of clains 1 to 7 conprising a conbination of

a solution preparation containing the conponent (A)

and a solution preparation containi the mul tival ent
15.  ThetaftcerperAdngsyo @%@lmhé4sewhaeEo?3¥ﬁgerocemarh§ii,a
diluentWBbehohHit beropeARREBEStBe Auluenblenti asakllycompound.

containing the nmultivalent netal conpound. 16. A

nmet hod for alleviating the toxicity devel oped at the
16. ASkbk€hotiorbe allenisténgdthiet horbdnpopedevéApped at the site

haracterized.in that t m ni ' ; c
to be agAtniELEEERNPaR R OfRe Eln S0k OrEEREETiOEs ?E?SFQS the
adminis€OANioh Nfl compouHZN (BVe represenaedabt ther éof loping
formulaa%Qrgte thereof, is carried out under the conditions
ere the nmultivalent nmetal conpound is present at a
(F.2] nolar ratio to conpound (A) (the nmultivalent netal /
component A)) of 0.01 to 0.7 in the pharmaceutica
lai nicagut he conponent (A). 17. The net hod
aim 16, wherein the nmultivalent netal
i nigor por at ed 52 t he pharnmaceuti ca
ol"mit’i ot Naddi ng a re&o stitution solution and/or
H,N he/ di | ygnt !one or both of the reconstitution
sol ution an di  uent containing the nmultivalent
nmetal conpound) to the solution preparation and/or the
preparation containing conponent (A). 18. The nethod
according to claim16 or 17, wherein the nmultival ent

tal co und is.dissqlv i.n the .sol utj
or a sagte thens é’&ntaai%%ga ceoﬁ’gjoeﬁéarﬁfh(,&)ss. C%éj.r?‘r%ﬁie Rk poger the
conditiaceondieng tuheamnldnie soferd] aiats ll@eampoldid wirergiasentthet 2
molar rg'{lito' Ve e LAl GOTPQURA HhS & VERGRRS P G0 P b Rlent

{(n)) of 0.01 to 0.7 in the pharmaceutical solutiocn containing the

component {(A).

17. The method according to claim 16, wherein the multivalent
metal compound is incorporated in the pharmaceutical solution by
adding a reconstitution solution and/or the diluent (one or both

of the reconstitution soclution and the diluent containing the

multivalent metal compound) to the solution preparation and/or the

preparation containing component ({(A).

18. The method according to claim 16 or 17, wherein the
multivalent metal compound is dissolved in the sclution

preparation containing component (A).

19.  The method according to any one of claims 16 to 18, wherein
the multivalent metal compound is a magnesium compound or a

calcium compound.



cal ci um conpound. 60 20. The nethod according to
claim19, wherein the nultivalent netal conpound is a
magnesi um conpound. 21. The nethod according to claim
20 to 20, wherein the magnesium conpound is nmagnesi um
chl oride. 22. The nethod according to any one of
clains 16 to 21, wherein the pharnmaceutical solution
cont ai ni ng the conponent _(A) havin t he | tival ent
20, ThQrBECROHNBGRATANEEr por GREAM: hdr eFHeRgSTab bR T tERglent
metal cbapgenaf i2. 3 hAghe9iuR3cohpeunethod according to any
one of clainms 16 to 22, wherein the site of the
adm ni stration is bl ood vessel.
21. The method according to claim 20 to 20, wherein the

magnesium compound is magnesium chloride.

22. The method according to any one of claims 16 to 21, wherein
the pharmaceutical solution containing the component (A) having
the multivalent metal compound incorporated therein has a pH in
the range of 2.5 to 6.0.

23. The method according to any one of claims 16 to 22, wherein

the site of the administration is blood vessel.




