1 DESCRI PTI ON MEGLUM NE SALT OF 6- FLUORO 3- HYDROXY- 2- PYRAZI NE CARBOXAM DE
TECHNI CAL FI ELD [ 0001] The present invention relates to a
megl um ne salt of 6-fluoro-3-hydroxy-2- pyrazi necarboxam de (hereinafter
referred to as "Conpound A"), an injectable preparation 5 containing the
sanme and a process thereof BACKGROUND ART [ 0002] These days,
wor | dwi de pandem ¢ has been caused by HLINL influenza virus and occurrence
of pandemic by a further virulent virus in the future is a concern. 10At
present, as therapeutic agents for g&éﬁgﬂﬁg e.g., OGseltamvir, Zanamvir,
Peram vir, Laninam vir and Amantadin QN However, these therapeutlc
agents have, NEGEXRINESALTNEF §-2LUORMY- }WW@KQ’JQSPYI&EINB(IAR!BD}@@VIHE be
adm nistered to patients having difficulty in oral admnistration. It is
difficult to adm nister Zanamvir to children and aged persons. It takes a
long tinme to adm nister Peram vir. Amantadine is ineffective against Type
15 B influenza virus and resistant viruses have energed. Laninamvir is an
i nhal at i o TEGHNICAIWFIERD s not suitable to patients with denentia and a
severe diﬁ@ i and it is difficult to admnister it to children.

A further 'superior therapeutic agent for influenza has been desired.
Particularly, an inrhcmbmmtmhammﬁaﬂmhﬁoadmghmﬁmemedf6dmpam3bwkwwﬁhving

difficulty in.or ad ] nj str 0 i1dy rsons _has been
desi red. [He%emﬂgtlé \ﬁ%?‘ir@wﬁ%n@l?pé’% 85 ?{g@w@'mﬁ@ ﬁreﬁﬁrﬁ{]?% hed on
nethods5fQ@nwﬁﬂm§n@gmmgaghu@hkhﬁymg&ﬁnedlC|naI conpounds in water. For
exanple, a nethod for inproving the solubility in water by changing the
state of a water-insol uble nedicinal conpound into an 25 anorphous state is
known. | n gepRERIOUNID ARFOr phous state of a conpound exhi bits nore superior
solubility in water than a crystalline state thereof (PATENT DOCUMENT 1).

[ 0004] [0002] Conpound A or a salt thereof has a superior antiviral
activity and is use f TENT
DOCLNENT 2) However e Riso b iR Eldefictae Bor Rl bl AN Rk e B S o
i nj ection mj:umnpoimddmlorbya figtllet virienteohs indle fmbltre be@nndcrmwn yet.

The present |nventor an aquequ o}

Compou A by using 3 §Sen9maﬁ%§Fageutcfe garge{nioféﬁuéﬁgﬁs a8 a I)Séﬁﬁ Egﬂaﬁfi"g then
produced aPd&arhiyippluninamédr qafdeﬂpﬁmddum‘m wsed.c cldovdans ﬁxew ﬂhbrapelmo Apanss haed, iierd

for inprovi h er s |ty npoun A, The s
Conpound Ae"é“glﬁjt? ﬁ?& VY r@“’%"%% es Vg i epﬂ}%‘Bﬂ%IS%‘reg g%%%tﬁ ka\?% s qui ck
di ssol ut i ofifficiRy BQrall admWAstLEioNASt emﬁﬁeﬁletd adidl@M Panarsiolits afiMrdnand bgsd

expectation, the obtalned |.yophi | i zed re ar at i on a.l hilized, cake
havi ng. pooberssBrut ke Ispif i e TR ey S B P gs BN e

nore spgci Blighlch vih 8 RsiS@hMANles Wave @1@@3 1Dadiguntitie ISI a&ﬁQﬂﬂﬂldﬂbﬂ @fhg, which
preparation, the |yophilized cake changed into a poor%% so] ubl e .nass

subst ance gt suitedktopafienigwith demensia gnd & srvgrs. disepss 28t ipHBisylt 19 efsHnistesib e
preparatloanQ¢ na sodiumsalt of Conmpound A was a preparation needing a |ong
time to dissolve, and was difficult to handle with significant |oss of
conveni ence in u s e A DOBS]sunSive thevantutis, agens for infbuchenchap gfﬁenrﬂﬁel}ﬁr i Heytigularly,

lt %g?g: :1' Izggl}( nbe H B3 Qe %fé?e? ?ﬁ/ E%[ﬁi anneaplxrp&'alsatd?rﬁm%ﬂﬁé‘ﬁdc%ﬂdren

Wever ng ste
sol ubi ldot yaﬂﬁfagadb@tﬁmhhhsliaeﬂdmxe@ar ation differs dependi ng on substances.
Ther ef or e, %b di es have been made in a trial-and-error manner ( NON- PATENT
DOCUMENT 15 Rl OR ARTS REFERENCES 20 PATENT DOCUMENTS [ 0006] PATENT
DOCUMENT 1: JP 34134@&nwhile, many reports have been published on methods for improving

solubility of medicinal compounds in water. For example, a method for improving the
solubility in water by changing the state of a water-insoluble medicinal compound into an
25 amorphous state is known. In general, an amorphous state of a compound exhibits more
superior solubility in water than a crystalline state thereof (PATENT DOCUMENT 1).
[0004]
Compound A or a salt thereof has a superior antiviral activity and is useful as a

therapeutic agent for viral infection (PATENT DOCUMENT 2). However, Compound A has



PATENT DOCUMENT 2: International Publication No. WO 00/ 10569 panphl et

NON- PATENT DOCUMENT 1: Devel opnent of nedicinal drug, Vol. 11, page 393,
2000 25 DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE SOLVED BY THE | NVENTI ON
[ 0007] : There is a need for the devel opnent of an injectable
preparation of Conmpound A or a salt thereof with superior solubility. 30
MEANS FOR SCOLVI NG THE PROBLEMS [0008] 3 The present inventors have

i ntensively conducted studies with the vpew to attaining the above desire.

As a result, they have found that (.l negl upi ne s of ..Co nd A

( her ei naf loa solubplgy prepatersng dhus &3 iy e°§£l‘“§ O@W%U%Aﬁéa Bﬁée%%rﬁ?f I}aﬁlr@(r)\n%%nqrrﬁnp phous

or crysta%,gt_i ne state, 5 (2) the solubility of Salt Ain water is high, (3)

t he dissolution rate of anmorphous Salt A in vvatgj&., t{ue Dgﬁssol utfi on rate of

a crystal of Salt Ahemprosentapventapmpremeddnaawrys fobriop gt 2599 saliql ed cryst al

of Salt i e etV i8R 4 hle, andihePpodide@a cont ai ni ng
amrphou?cggpwg,ilﬁsﬁl sfgﬂ%o}%ﬁg}gltcﬂte)éz&éﬂgyuﬁd‘% mlled cr_yg{Oal of Salt Ais
superi ar iyopkitizedyprepatation i0doerdansp edihfa comimop, meshasdy 1or o gag the avages solpfility

produced by .l yophi.l,i zi ap a j Fﬂh; AWLRhESmRahd A
has hi gh g%?ﬁ%?‘?‘i@@'a%ﬁ%?%“ﬁ?%c@r@lﬂ@% I g‘lﬁggtlafsﬁé% ut |Soprrblbcr6ate in wa{pgr .S Thus,
a prepar athyosveer thak quiog dissodition cheseoBal tvatér was expgpeadi oHoweves,sbailiry forthe and ,
useful as an injectable preparatjion. A crystal of. : »dyced by
pr eci pi taﬂ‘??(jtago%r%es‘{%%mq%rl IZEOPRA BTG asfgy@%h?%%akﬁ‘ﬁée&%fgf%@bﬁgg hi gh
sol ubi l'i t yh@pdusdonbhd 60t dssbiveh TH &salbistnhaa speaifieallynwhat @solvelhwss, added
preparation containing a crystal of, _Sﬁ%lt Ais g{g)eri or.in %gelr ubi | ibt and
usef ul 1&s tetheilygpbigedimerasivpabatpailiz L?P]ffh‘é%r% ,tO_aPPr?fM Sé’_Hl LY 81560 “sal t
A s hi 93 0l blibid dnABisShioal FireaRolphold bbilized gicplieit farodiaingalt of vat er
Thus, a preparation containing a mlled crystal of Salt A.is syperior in 20
sol ubi | i t oanpduubsas a prepamtiqojcedinap loag gimsa fistql trnand WscETicpt tﬁg\%‘é? Wit 1§ ng
met hod is kn i r filling a vial, etc. with a powder .
However , is}gmaw%aﬁsesgﬁf%%%%%%g%e%%bd, it is difficult to accurately control
the fill e0o@3htent and contam nation with mnute foreign bodies occurs
easily, when conpar tg.a meth o VY : AR B Qs KR

porti oh&. For thesesg%{év% %SE,‘S aa%agoﬁaé%%lﬁgﬁ&%ﬁggg% n% e{os’o[fi)d i%j ectg’: on,
a process Aunhsatipgitep gratvidahthbgintibknavost Hoslevabthe effircbefle annealing step on the

solubility of a lyophilized preparation differs depending on substances. Therefore, studies have
been made in a trial-and-error manner (NON-PATENT DOCUMENT 1).

PRIOR ARTS REFERENCES
20 PATENT DOCUMENTS
[0006]
PATENT DOCUMENT 1: JP 3413406
PATENT DOCUMENT 2: International Publication No. WO 00/10569 pamphlet
NON-PATENT DOCUMENT 1: Development of medicinal drug, Voi. 11, page 393, 2000

25 DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0007]

There is a need for the development of an injectable preparation of Compound A

or a salt thereof with superior solubility.

30 MEANS FOR SOLVING THE PROBLEMS
[0008]



As a result of intensive studies, the present inventors have found that a
| yophi |l i zed preparation of a crystal of Salt A having significantly high
di ssolution rate can be produced in a short crystallization tine by
controlling the tenperature (crystallization 30 tenperature) range in a
tenperature-increasing step after primary freezing in |yophilization. Mre
specifically, a crystal of Salt A can be produced by providing a step of

i ncreasing tenperature after the primrysfreezing of |yophilization. The

resultant crystal has high solubility in water,and signifigantly high
dissol ution rate, eWsPresaRdygieniors aye ﬁ‘ﬁﬁ“s m@lc%quc{%ﬁéﬁuggsowg? ﬁjteﬁrée %tro eparati on
cont ai Ni NG kiRe, QSbA desive. S YRAITERIL, Ihdy Bk dhindithy and useful as an 4
injectable preparation. As a result of intensive s L&di s conducted ..
r epeat ed| 1) arheglynios st ofiGoppatast A (srmalteuGaret fads "a%% Or tcﬁ%?ls%t’i?)%rf’?e@rm

| yophiliz r i AR produced by adding additives to an aqueous
sol ution %ﬁa@gﬁ? tgggtgﬁglugfae(’:t ed to lyophilization. In such a manner, the

pr esents 5 (2ytuesilutility bfSalbsénwatetohghi shed. [ 0010] Meanwhile, it is known
that a crystal line state changes - | : Wae R \Nat §1Sait A i

r emoved fr(M‘f ﬂlésoi‘f’tvgtr%{ 0{;{’fm(’a chsjr%%f %“{%ﬁ%{i%qﬁglgﬁﬁﬁem_ug “Bel i very "
Revi ews, \aker, 48, thendigoluBion ra20& hymillddétostalvod Salt Alie wetey st signififargabighpengf t he

present invention does not change t anor ph A i
Genydr at | O DFEFRHB R E AP RBRo B 3 OR e aik PRI PG by gfsaly

| yophi | i zegisRrGRRF fidoRMiIRy. Salt A of the present invention has nore

superior solubility and nuch higher stability, conpared ta.the anorphous
| yophi 19 zed pr epar aMoghspssifigallyoamarphous Selt 61"%%8%8‘5 EY lyfé}iﬁzs‘%@} f9gyons

| YOPhi | | Zed BER BRS A A ONRbrrfo SISkAas Righ Salbilidy &anidamcRrdiigatsandot dig o
the process of the present ‘I nvention. The lyophilized pr eparistl og ce}& be
easi |y maiintakenedThiu, apeprition coreinmz emerhae $alighiswrreant P iRigPiih admsse gn
bodi es can be.easil ved. Therefore, the |yophilized preparation is an
i njection a&?ﬁéﬂ chébk%l%r%ﬁ%% 0?\ll ity. [0011] 20More specifically, the present
invention is as fol lAougstal bf Sk tanfbeqroductd /b preeipiatiag a efystalgigm a golghionpf

hydrate _thereof .has hi olubi Lity in. ol TR I Ol
di ssol uPi offﬂtr%t eﬂlef.rys}f’? E?S g u&htﬁarg&%ﬁ%}@ﬁ@ﬁ?&%@nﬁ %gﬁr{e%g?_tg#he ctystal
has hi gh sgkptitlontcyniiningatceystanfiSai Aisishpamntd splubilghandi usefol astandniesidle. 25 3.

Anor phous Salt A. The anorphous Salt A has high solubility in water and
signifi canEfFEPI‘ﬂiO@h dissolution rate. 4. An injectable preparation

contai ning Salt A orFuahdi@dfal aillddersed ot A hisdigtedolubility splesigmificontly high
dissolution rate in water. Thus, a preparation containing a milled crystal of Salt A is superior in
20 solubility and useful as an injectable preparation.
[0009]

A powder filling method is known as a technique for filling a vial, etc. with a
powder. However, in a powder filling method, it is difficult to accurately control the filler
content and contamination with minute foreign bodies occurs easily, when compared to a method

25 that divides a solution into small portions. For these reasons, as a process for producing a solid
injection, a process by Iyophilization is the most reliable process.

As a result of intensive studies, the present inventors have found that a
lyophilized preparation of a crystal of Salt A having significantly high dissolution raté can be
produced in a short crystallization time by controlling the temperature (crystallization

30 temperature) range in a temperature-increasing step after primary freezing in lyophilization.
More specifically, a crystal of Salt A can be produced by providing a step of increasing
temperature after the primary freezing of lyophilization. The resultant crystal has high
solubility in water and significantly high dissolution rate, even though it is not milled.

Therefore, the preparation containing the crystal is superior in solubility and useful as an



is superior in solubility. 5. An injectable preparation containing a
crystal of Salt A or a hydrate thereof The injectable 30 preparation is
superior in solubility. 6. An injectable preparation containing an

anor phous Salt A or a hydrate thereof The injectable preparation is
superior in solubility. 7. The injectable preparation according to 4 or 5
above, further containing an am no acid and a saccharide, or an amno acid
and a sugar al cohol. The injectable preparation is superior in 5
solubility, 8. A lyophilized preparation containing Salt A The |yophilized
preparat|@ﬁ£W§e§ﬁﬁ@P % in solubility. 9. A lyophilized preparation

containing a crystals QfsuRalr inte‘hswa_Et@dﬂeé/&ﬂﬁhdtédﬁ%ﬂeal&i’d%pﬂ:i’e@I‘dsﬁiﬂ 1r1vﬁnt5rs$u1mer| or
in solubility. 10. A lyophilized preparation contqa (gous Salt A
The | yophfoluid e piueherrsapdrion yoshiberd @¥qratatiphcandiepsrdure Y af mg BYS55pHt 1 i zed

preparati g eglfé%glruQBIpr dot Bro¥e égoé@cl? ME iyo‘blﬁ'h%zﬂﬁin C ondudh RinAtheARhedd¥bdM acid and

a sacchar{ an am no acl a sugar al cohol. The |yophilized

prepar &t i mmentﬁ)nﬂ;mmlmenaq:comphs}@dsol ubility. 12. A process for producing a

| yophi | i ZF@ eparation containing a crystal of Salt A, including the

fol |l ow ng 11@;) (1) cooling an aqueous sol ution containing Conpound A and
megl umi ne to prOdUQ\ﬂe;ﬁwhﬂQZﬁ@kﬁUvﬁdhﬂta crjs&)liﬂemwea@hgﬁgtqmmeﬁ sittar e of

the frozen product (3) ,furt oI| t he f n_pr

carrying BHEN WHEHAFTRYAT fom ¢ WS’%P&& tSEX BF’ éguaéfe)egﬂ eh@gﬁRl(a?%ve%
preparati @ @ﬁ pag@jgygt)@l) of Salt A whi ch has si gni f| cant I y h| gh

di ssolution rdate, in a Short c stalli za{y%on tipe. rocess

accordlthg to 12 abd&@”evﬁhéteéﬁﬁ > adhpid ?F@”Pb‘l‘?ﬁ@}n&fl &?eé; “81‘ ®dzen
product fall 12) Y slth?evteH?fe{ &ﬂgﬁatﬂ:fn opgxgn&rpls aEﬁéd@uhﬁ'@ly%ﬁlﬁﬁzaﬁfm | Nek&ASIH)g t he

tenperature the rozen uct setting the terrperature of the frozen
pr oduct scbyo@hlhtz@i pirapalratwntOﬁSathh’éthpmg@t gyventp hagmery supgsior solybylity 3ag mutther i or

| yophi I'i 2 l%%%ttg gt?arga A LS Rbus Hopfitzbd AcFARIASTREARUE St o ADVANTAGES

OF THE | e present |nvent| on Is superl or in
sol ubi | i t Yompowat&r and useful as a drug substance of an injectable

Pr epar ati on. "25Fur t her ior e & AL GRALALGNLA) & Ut 8 Bekdvohriucke present

i nvent fdn is usef ul . _
according to the process of the present invention. The lyophilized preparation can be easily

maintained in aseptic conditions and from which insoluble foreign bodies can be easily removed.
Thetefore, the lyophilized preparation is an injection superior in usability.
[0011]}
20 More specifically, the present invention is as follows:
1. Salt A or a hydrate thercof. Salt A or a hydrate thereof has high solubility in water and
significantly high dissolution rate.
2. A crystal of a Salt A or a hydrate thereof. The crystal has high solubility in water and
significantly high dissolution rate.
95 3. Amorphous Salt A. The amorphous Salt A has high solubility in water and significantly high
dissolution rate.
4. An injectable preparation containing Salt A or a hydrate thereof. The injectable preparation
is superior in solubility.
5. An injectable preparation containing a crystal of Salt A or a hydrate thereof. The injectable
30 preparation is superior in solubility.
6. An injectable preparation containing an amorphous Salt A or a hydrate thereof. The
injectable preparation is superior in solubility.
7. The injectable preparation according to 4 or 5 above, further containing an amino acid and a

saccharide, or an amino acid and a sugar alcohol.  The injectable preparation is superior in



an injectable preparation which is superior in solubility and stability and
even satisfactory in appearance. Myreover, the process for producing Salt A
of the present invention is useful as a process for producing a

| yophi |l i zed preparation of a crystal of Salt A which is superior in 30
solubility and stability and even satisfactory in appearance. MODE FOR
CARRYI NG OQUT THE I NVENTION [0013] 6 Hereinafter, the present invention

wi Il be described in detail. Conpound A gan be produced by a nethod

descri bed, for exanple, in PATENT DOCUMENT 2. Conpound A has a tautoner:

6-f | uor o- ¥WHBy-3, 4- di hydr o-2- pyrazi necar boxanmi de. This tautoner is

I ncl uded kqxlggiﬂ%ﬁ bratiflY &RtdiRRE saga! tTHR 1edphilixed @it i superdriion and an
i njectabl e p%e érét?%ﬁlgéntainﬁﬁ§38alf A caﬁﬁ%e prgﬁﬁfed,lfg? éiénple,
accor di ngsdlabilitie fol | owi ng processes. [0014] Process 1: Crystal of Salt A

onohydr a e%ﬁaﬁk&%%eﬁ%éﬁpglfﬁxé%&lﬁlﬂ? g ?x{}y r&lsgie aan ThelyRpiafsagrkpitiaddi ng

Conpound . - ne 1o wa eating the mxture to dissolve,
addi ng 52- pipepadinkolabititycol | ecting a precipitated crystal by filtration. The

amount of ter atisfactorily 1 to 1 I : :
A1 s (Y beaivgd gidalin Aplanemdlit SWR, S e RRERATTY 210
?ﬁéizgagggﬁkﬁﬁggsgngﬁgf (PDLS) or Sbove, and 15 preferably 1.0 to.1.5 tines
arge as_that of | A_ T t . . ot i
ol i no 119G dopSHaRt BHAFo 0B DO il FoprRe PR 0% 5 B0t AR pune
of 2-pr Op%%?iﬁddg,s&% hfRGER Ak ¥ sr'i_’%a} AcSdLt i TRIydphitishd pepdatihes peddryin 10 t o
0

15 tines | arge as that Conmpound A. 20An injectable preparation
can belQr colubibty- by filling a vial, etc. with the crystal of Salt Ap

Frg gig%/d rP ?Lolge/gggé& g@gotda' ih% ?%&Hfiﬁi@gﬂ h%g?gltc@émﬁni@{g ACRNAI stR1 A ushabieahaed.
following steps: (1) cooling an aqueous solution containing Compound A and meglumine to
produce a frozen product; (2) increasing the temperature of the frozen product; (3) further
cooling the frozen product; and (4) carrying out lyophilization. The process can produce a
15 lyophilized preparation of a crystal of Sait A, which has significantly high dissolution rate, in a
short crystallization time.
13. The process according to 12 above, wherein the achieving temperature of the frozen product
falls within the range of -20 to -5°C in the step of increasing the temperature of the frozen

product. By setting the temperature of the frozen product so as to fall within the range of -20 to

20 -5°C, a further superior lyophilized preparation of a crystal of Salt A can be produced.

ADVANTAGES OF THE INVENTION
[0012]

Salt A of the present invention is superior in solubility in water and useful as a
drug substance of an injectable preparation.

25 Furthermore, a preparation containing Salt A of the present invention is useful as
an injectable preparation which is superior in solubility and stability and even satisfactory in
appearance.

Moreover, the process for producing Salt A of the present invention is useful as a
process for producing a Iyophilized preparation of a crystal of Salt A which is superior in

30 solubility and stability and even satisfactory in appearance.

MODE FOR CARRYING OUT THE INVENTION
[0013]



A crystal of Salt A anhydrate can be produced by allowing a crystal of Salt
A 25 nonohydrate to stand still at -20 to 60C under reduced pressure. The
standstill time is satisfactorily 0.5 to 120 hours and preferably 1 to 72
hours. The degree of pressure reduction is not particularly |limted;
however it is satisfactorily 100 Pa or bel ow and preferably 50 Pa or bel ow.
Alternatively, a crystal of Salt A anhydrate can be produced by allow ng a
crystal 30 of Salt A nonohydrate to stangl still under heating. The heating

tenperature is satisfactorily 30C, or abov.ﬁ, Er ef.ggd%bld%tai?oc to 110C and nore
preferably 50C to &otsinafer. thypessed HIEntedl PEEFSH CAR °B8 pr oduced by filling

a vial, etc. wth RecEsA &in Rfprodabdd vy ARkNeH Gbeitatidboaxatnple, imiHATENTCr yst al
of Salt A anhydrate tﬁ

us obtained. 7 'ﬁl .E%aéi vely, an
i nj ect abl BOPKBEENERI oRompovad Sdias 2 Rugpmy-fr Biod X0 e 155 ficed by grinding
the crystal qg;ecg%%ﬁ%{ogﬂg%&lﬁ%& igﬂlgmhéheﬂ {6 bRk ih¥ention t he same manner as
d .

ment i oned™above. ocess 3. Anorphous Salt A (lyophilization)
Amor phgus Salt A c&altBef prqueseatdnisptionandian injeqtae RIAPAEHIGE SOEAIBHE Pl Hrfalhf

Conpound ang um ne. The .anmount DedsesSatisfactorily 10 to 100
times (v/#jPo lffgg’%lf’reefxa? g1 %/ccirsmlggo %8 f@lforrvoé\@é I% vi w% as large as that of
Conmpound fyo140Megl um ne is added such that the pH of the aqueous sol ution
beconmes satisfactori|y 4,0 to 10 . and preferably 7.0 to 9.0. Lyophilization
may be pePTogpsiddCryp Ofe%?glﬁ?’prf‘%t}o ¥{r3€r eezi ng an aqueous sol ution of Compound
A and megl uni ne at s 49610 Shiehesrangtirirata i produged headdmgimpoundA add t he
resul tant product at a collapse tenperature o 2e| oW. 115 (ﬁ)lY‘LgZPr ocess 4:
Cryst al0 ofneghimineso Waies hating e mire fordissplve.0dwg proRspelaRf {OYFRSS ng st ep)
An aqueous HLh O hy$RRRuUNd A and nmegl unmi ne can be frozen to obtain an
anor phous P¥er%%kzen %?Sc')%u t. 20The anount of water is satisfact or{')l ¥ 19 to 100
times (v/w, and prEfcenmbhtof vater ¢ satisfactorily 1 to 10 times (v/w), and preferably”2 to
times (v/w) as large as that of Compound A.
The amount of meglumine is satisfactorily 1.0 time (mole) or above, and
15 preferably 1.0 to 1.5 times (mole) as large as that of Compound A.
The temperature of the reaction with meglumine is satisfactorily 30 to 100°C and
preferably 40 to 80°C.
The amount of 2-propanol is satisfactorily 5 to 50 times (v/w), and preferably 10
to 15 times (v/w) as large as that of Compound A.
20 An injectable preparation can be produced by filling a vial, etc. with the crystal of
Salt A monohydrate and/or the milled crystal of Salt A monohydrate thus obtained.
[0015] '
Process 2: Crystal of Salt A anhydrate
A crystal of Salt A anhydrate can be produced by allowing a crystal of Salt A
95 monohydrate to stand still at 20 to 60°C under reduced pressure.
The standstill time is satisfactorily 0.5 to 120 hours and preferably 1 to 72 hours.
The degree of pressure reduction is not particularly limited; however it is
satisfactorily 100 Pa or below and preferably 50 Pa or below.
Alternatively, a crystal of Salt A anhydrate can be produced by allowing a crystal
30 of Salt A monohydrate to stand still under heating.
The heating temperature is satisfactorily 30°C or above, preferably 50°C to 110°C
and more preferably 50°C to 90°C.
An injectable preparation can be produced by filling a vial, ete. with the crystal of

Salt A anhydrate and/or the milled crystal of Salt A anhydrate thus obtained.



50 tinmes (v/w) as large as that of Conpound A. Meglum ne is added such that
the pH of the aqueous solution becones 4.0 to 10 and preferably 7.0 to 9.0.
The tenperature of the primary freezing step is satisfactorily a collapse
25 tenperature or below. In the case of the present invention, the
tenperature of -60 to -40C is preferable. The period of time for the
primary freezing step is satisfactorily 1 to 10 hours and preferably 2 to 5
hours. [0018] 30 (2) Second step (Annealjng step) The
tenperature of the anorphous frozen product jis.increased and the frozen
product is maint ai r?’étﬁmﬁ%‘fdyamb%@?letpfer%mf‘%#@aﬁailﬁﬁ R produced B

crystalli [ n St and 16 iad ltimnge kimz @annef duaitionebhe
t enper at u%rg{din ?h%\%}?%%%fﬁgfvj\fﬁg ggdt he frozme/(?p%oduct dose not occur and 8
crystalligmvé.on proceeds to the extent that the frozen product maintains a
frozen St[%?é may be satisfactory in the annealing step; preferably -20 to
-2C, nore préferably -20 to -5C, and further preferably -15 to -5C. The
per i od 50f Piotewe 3 f AamonphoustSalt Ai(hgphihstianneal i ng step is satisfactorily 0.5 to

48 5 hours and pref.erabl Féftlb?ﬁ%rf‘behp% u%?‘f.gig@%@%%é@mgr héﬁ%é?&&pﬂ@econdary

freezing step) Sub Crys I's cool ed
agai n. Theohpapenadndieginitdie secondary freezing step is preferably -60 to

-30C. 10The period of time for the secon f zing.step, is
satisfactorily 1t iemﬁ%rotéwétﬁﬂlsﬁ?‘t@?aé?oé&awtﬁ lbggg’cﬁgrﬁ‘?%?lpd[lgﬁffﬁfly(l ¥ Four t h
step (Lyop@{i&gsz@p&)%iagé@g)maﬁgp@@g Hlay, pressure reduction treatnent can
be perfornmed to producé a 15 |yophilized preparation. Thi %Fste can be

I

perfor¥ed in accor ddeadwminf istedded speiptip the Bl b © ARBSULIGRPFSP S ed, f or _
g?ggpl e LRk LPR 10'and prefdatdy ¥ IR yodrying | step and a secondary drying
Lyophilization may be performed, for example, by freezing an aqueous solution
of Compound A and meglumine at -40°C or below and maintaining the temperature of the
resultant product at a collapse temperature or below.
15 [0017}
Process 4: Crystal of Sait A (Iyophilization)
(1) First step (Primary freezing step)
An agueous solution of Compound A and meglumine can be frozen to obtain an
amorphous frozen product.
20 The amount of water is satisfactorily 10 to 100 times (v/w), and preferably 10 to
50 times (v/w) as large as that of Compound A.
Meglumine is added such that the pH of the aqueous solution becomes 4.0 to 10
and preferably 7.0 to 9.0.

The temperature of the primary freezing step is satisfactorily a collapse

95 temperature or below. In the case of the present invention, the temperature of -60 to -40°C is

preferable.

The period of time for the primary freezing step is satisfactorily 1 to 10 hours and
preferably 2 to 5 hours.
[0018}

30 (2) Second step (Annealing step)
The temperature of the amorphous frozen product is increased and the frozen
product is maintained for a preset time (annealing) to allow crystallization to proceed to obtain a
crystalline frozen product.

The temperature, at which thawing of the frozen product dose not occur and



The primary drying step is carried out under reduced pressure while product
tenperature is maintained at the eutectic point or bel ow, however, since
the tenperature drops as 20 the noisture sublimtes fromthe frozen
product, the preset tenperature of an apparatus may be the eutectic point
or above. The product tenperature of the frozen product is satisfactorily
-40 to -3C and preferably -30 to -5C. The preset tenperature of an
apparatus is satisfactorily -20 to 60C and preferably 25 -10 to 50C.

The degree of pressure reduction_ in the prinary dryin en..L.s

parti cul &ysRlizatpr BRyccepindhesxignt thatthg gf’?egfpéﬁgxr/rﬁlﬁ} Tﬁgﬁ%en%Falt%&qg\%)ve and

pr ef er abl %tisr¥ﬁctg)1?f iPfhe RERQMA g step: preferably -20%0 1€, SR pRIferlily S2thb 578t imig oI St ur e
decreases, the rate of tenpera?ure ecrease becones slower. As a result,

t he pr oduiitthéremgferbly ul etoi-5f€k. eases and becones al nost 30 equal to the preset
tenperature. Usual | at thi.s tine.poin t ' VI Waler i
determned to haveTﬁgﬁgro&oZBmegmgaeué{%gﬁl me,gﬁ%%hgg%%}éégﬂr%kg% i ?igpos'%%p is
carrieg Opfurs aHdrFeaBRdas 34 Bewd.ng step is carried out at roomtenperature
or above and 9 preferably 30 to 60C. In the secondary drying step, the
degree of [ ¥ssure reduction is preferably enhanced in order to accelerate
renmoval ofj 8hte ﬁﬁg“g%gqggﬁgéﬂgﬁessure reduction is satisfactorily 0.5 to
10 Pa and preferably 1 to 5 Pa. he secondary,dry'gg step may be
satisfactorily car riubstqoently.ibe @Vﬁtﬁllln@c%e’béioﬁ‘E‘Ct\’/ﬁfé’Pt—? #8%pr oduct t enperature
becones al nost equ o th [ 3 : b@aperature
virtual ly does notaieg%ngﬁﬁfg8§@?gq%e o&ﬁ%&éﬁ? gﬁxﬁ?gﬁﬁggfﬁbﬁ attern of a
crystajp of Salt A priegetetbiinefethd cpndanefe:zing step iresatisfaatorily 1 th 0 swwder
X-ray diffractjo attern of a crystal of Salt A anhydrate produced in
process 2?“%@?%ﬁgbg%wéi 4%y, a |yophilized preparation of a crystal of

Salt A anhxgopte can be produced by the use of the process. In the process
for producing the |yophilized preparation of the present invention, a
sterilizaf® ﬁuﬂhé%né%ﬁPm%W“W%gﬂwike may be carried out in accordance with
the procedure usual é%sélq?erﬁ%r@éé@ﬁ-redu@ti&dlﬁ:aﬂﬁdﬂ@%ﬂae@ferfﬁﬂﬁﬁadmm&&é ai nvent i on,
since no organi c solvents are used, the |yophilized preparation has no

resi dud dyiphidiaed prgpesatiopophi | i zed preparation of the present invention is

not harnful to a huﬁﬁ@step can be performed in accordance with a lyophilization method usually

used, for example, in two steps, i.e., a primary drying step and a secondary drying step.
The primary drying step is carried out under reduced pressure while product
temperature is maintained at the eutectic point or below; however, since the temperature drops as
20 the moisture sublimates from the frozen product, the preset temperature of an apparatus may be
the eutectic point or above.
The product temperature of the frozen product is satisfactorily -40 to -3°C and
preferably -30 to -5°C.

The preset temperature of an apparatus is satisfactorily -20 to 60°C and preferably

25 -10to 50°C.
The degree of pressure reduction in the primary drying step is not particularly
Jimited; however it is satisfactorily 100 Pa or below and preferably 50 Pa or below.
As the amount of sublimating moisture decreases, the rate of temperature
decrease becomes slower.  As a result, the product temperature increases and becomes almost
30 equal to the preset temperature. Usually, at this time point, the primary drying step is
determined to have completed.
Subsequently, the secondary drying step is carried out.

The secondary drying step is carried out at room temperature or above and



body. 20 [0022] Unl ess ot herw se, powder X-ray diffraction measurenent
conditions are as follows. Powder X-ray diffraction nmeasurenent conditions:
X-rays to be used: CuKa 25Applied voltage: 40 kV Supplied current: 40 mA
Scanni ng axis: 20 Scanning range: 20 = 2 to 40 The characteristic peaks of
powder X-ray diffraction sonetines varies dependi ng 30 on neasurenent
conditions. Cenerally, 20 has a margin of error of 0.2. Accordingly, "the
diffraction angle of X represented by 20% refers to "a diffraction angle of
((X-0.2) to + 0. 2D represented by 20". [0023] 10 The Salt
A of the BF%@@&?N?WJ@n'ion i ncludes a crystal of a nonohydrate, a crystal

of an anhydrate andnameqhous dankpshpaihe dedred difpesssme esdustamiioprsfeshbpes  of
crystals are included in the crystal. 0021‘31}5 5Addi tives cadﬁ be .added to the

| yophi | i ze&ehapsedpaprier rceemaiaragiong oSartEr A T0e dPeTEe B RESSHE [YHHRET on for

i mprovi ng (sakuRkily .Y (A0 RREEMINESS PaThe tenperature range of the
anneal i ng step can be extended by adding additives. Exanples.of the

addi tives include aRtiersecoadiry dryingtaptieay besatisiagiigihy capiedoMb PR untd Hiepoint | og,
ethyl ur gy, Lreab bl EmpBl6ol badbficdthth 8ol BOShedl RERLARRL and BiRsRcTRY e
used al one or as a mxture of two or re types. Exanples of preferable
addi ti ves ténmzkande vanmiodes nokssharggcchar i des, sugar al cohol s, salts, urea,
creatini ng 0 qihcoti nic acid am de and tronetanol . Exanpl es of the
ami no aci 49%hcl ude gl yci ne, L-alanine, L-phenylal anine, LI eucine,

L-i sol euci ne, tauring poliderletdi diffiattion pattérdniof @ niysiel oflSalyAutredvicerehy thodi um

L-glutamate, acetyltryptophan and, L-histidine, dycin z ni,n taurine
and L- K stPresessavagiths W@S%SPBY‘@F%'%II& aign R ﬂ%a %{Pﬁ%ﬂflf §§Q§F‘H§ 2

further prp?&ﬁlé@ihh%rocess 2. More speXftRlyeSlyophiliA2e pfepaahia ofhasystah of Sulker
trehal ose, maltose, glucose, l'actose, purified white sugar, fructose,

dextran ardhydyast eapebetnroducedrpyehanssobthe ppctSse, gl ucose, Il actose and purifi ed
white sugar are norg nt st eral) o ANdnd 8 NRbRREdARehaRMioh bi B pikint BveuBara ar e
further preferable. Z%E%ﬁ?esrﬁf)f trﬁée _s{[}ggr_ ald(a:ﬂgﬁ]ol s include D sorbhitol,
xylitol, istodization tmaichem:orfpaiikietesty, be Extaind Pt dn acordpreeaifly the praeqdygaswdldi um
acet atq Se%giléjmdl actate, sodiumL-tartrate, sodiumcitrate, sodium

sal i cyl At &P 6 um benzoat e and sodi um capryl ate. Sodium acetate, sodium

| actate and sodi um bethz patess af e presat pverftionsiice no pEzanigEOIBnts are used, the

Furt her nore i nati q@ use ]%Lal%&v i no acid and a saccharide, or an

.conb
amino aci d¥ lzﬁggﬁag?ﬂ% BRI s* pr'éfer abl e and a conbi nati on use of an
am no acid and a satabBopldizedpraparatopoichepredsheinvention is not harmful to a human

body.
20 [0022]
Unless otherwise, powder X-ray diffraction measurement conditions are as
follows.
Powder X-ray diffraction measurement conditions:
X-rays to be used: CuKa
25 Applied voltage: 40 kV

Supplied current: 40 mA

Scanning axis: 20

Scanning range: 26 = 2 to 40°

The characteristic peaks of powder X-ray diffraction sometimes varies depending

30 on measurement conditions. Generally, 20 has a margin of error of £ 0.2°.  Accordingly, "the

diffraction angle of X° represented by 20" refers to "a diffraction angle of (X - 0.2) to (X +
0.2))° represented by 20".
[0023]



Preferabl e exanpl es of the am no acids include glycine and L-al ani ne.
30Pr ef erabl e exanpl es of the saccharide include trehal ose and purified
white sugar. Preferabl e exanples of the sugar al cohol include D sorbitol,
xylitol and D- marmtol. [0026] Furthernore, if necessary, conventional
additives, such as an osno-regulator, a 11 pHregulator, a buffer, a
solubilizer, a stabilizer, a surfactant, a soothing agent, and/or a
preservative, may be added to the prepari@tion of the present invention.

Exanpl es of the osm-r | at,or i ncl ude. sadi h | de, I

propyl ene gl ycol . @ﬁéﬁ%ﬁ&g fpretsﬁrg ”S’Igflt%oélglu(ihgc{%g Cé%}%?ar?%g){%ﬁt%’grc%%él ude
aci ds suchr asenhydite et Midrphoas mthydpkos Pholidnaomcvaliousshpasioif crystals dre included

net hanesul fonic acid, acetic acid, lactic acid, naleic acid, citric acid,
tartaric BPecy$&leor bic acid and benzoic acid; salts such as sodium

bi car bonat(ﬁ,,g_,g,]sodi um car bonat e, sodi um di hydr ogenphosphat e, potassi um

di hydr ogenphosphat e, di sodi um hydr ogenphosphat e, di potassiju

hydr ogénphosphat e, f’lﬂddiltﬁf@ﬁi:%rh%ﬁgﬁéiﬁﬂ g*@éﬂpbﬂ%hﬁ)fﬁ?ﬁf@%&%@%?ﬂié L84 um
sulfite; ; A iiBniRy aRx boiRarahdcomet anol ,  nmonoet hanol ani ne,
di et hanol g%geﬁg%%%ﬁoggﬁgﬁgﬁgrﬁn&ng, LII-E%r gi ni %Bgarande L-lysine. Exanples of the
sol ubi | i zer i ncl udelhvhommguire sange plithe finsalingsiapeam by exdendpd by addogadditissanp| es
of the stabilizer ifclude L g | £ iRy LRstf thg, 15
pot assi um pyr osul f i "3{“@%8?@‘%%{/&%%@%&3?@? a&%%ﬁﬁ%ﬁ?ﬁcdsu%at e, Sodium
met asul f olyenzaal rea S@ekitiuinef icornlcdeflyatddsandfioxgtaatod, Bickshans wedbalpneesr

edetate sodium thioglycolic aci sodi ugconat. RO ~@gl ut amat e,
L-1ysi He- B gogttusef Bvo ‘é@&qrﬁﬁﬁpﬁ%o%&%ﬁﬁ #Bé‘%lfrfa 5‘%@? Sﬁ%ﬁlgd?%@@saggg’t ic acid,
L- cyst ei ng,RRidds, kuday hiByiehQ ¥aits QlrétE BRatinine, nicotinic acid amidx andir@setafolt he
surfactant include, sorbitan fatty acid estfr., ollﬁx%ﬂ%l ane .20L

hydr ogenat ed cast orExsimples b ihg gmnstagids clide gyse-4n2 ARG I aRicay atanme, L-

pol yoxyet h cﬁ@&-ﬁ%@ieﬁ&ﬁé{ @Ju?iﬁé’,llﬁﬂﬁxe@ﬁdﬁ%! L{ﬁﬁgom, Esgfhftﬂﬂin@,_- sodium L-glutamate,

Exanpl es of the soothing agent include |idocaine, procaine, nmeprylcaine and

benzyl al @odtyliryptophan and L-histidine.  @lyginp) lealagpe, fHEng prklepistding & m9esf ude
Cr eSOl 5 PENGkue Bt BYLind Had0NURANZObfher foreblly par aoxybenzoat e,

benzal &E(’)nl um c benzet honi um chl oride. [0028] In an injectable
preparati on of the Pressgdestof thewserrhinisies inchyde tehalospimaligse glurese. lpwigeairidst i s

appr opr i at gly et 661 00l (A6 QL IARES Y 1 Ag8agRLO 0RO RcRugender of

a patient, 'ons é i sease a condi tions; however, usually
0.1 to 10QuAgékghisesugadiy hoB@refenbldayd mehplosearadnrified whiteghgar are further I n
an injectabl reparation of the present invention, the content of Conpound
Ais 10 t&r%feﬁr@gleng and preferably 100 to 2000 ng. In an

i nj ect abl e prepar at Eoanés dffie spgea@obols ekt Denrbitthaeylitohiresitol afd Phe
additives to be added for inproving solubility and/ or appearance is 0.1 to
115%(w/w)m§1‘i‘H°]pref erably 5to 12 65% (ww) relative to the content of
Conmpound A.  EXAMPLESyamples of the salts include sodium acetate, sodium lactate, sodium L-tartrate,

sodium citrate, sodium salicylate, sodium benzoate and sodjum caprylate. ~Sodium acetate,
sodium lactate and sodium benzoate are more preferable.
25 [0025]

Furthermore, a combination use of an amino acid and a saccharide, or an amino
acid and a sugar alcohol is preferable and a combination use of an amino acid and a saccharide is
more preferable.

Preferable examples of the amino acids include glycine and I-alanine.

30 Preferable examples of the saccharide include trehalose and purified white sugar.

Preferable examples of the sugar alcohol include D-sorbitol, xylitol and D-
mannito].

[0026]

Furthermore, if necessary, conventional additives, such as an osmo-regulator, a



[0029] Hereinafter, the present invention will be described by

showi ng Exanpl es and 5 Experinental Exanples; however, the present
invention is not limted to these exanples. DVMSO d6 refers to heavy

di met hyl sul f oxi de. The water content was neasured by the Karl Fischer

met hod. [0030] Exanple 1 10A suspension of Conmpound A (10.0 g) and
meglumne (15.0 g) in water (30 nL) was heated to 50C for dissol ution.
After 2-propano| (120 m.) was added dropmi se at 40C, the m xture was cool ed

to 5C and t|r he san rature f.or._on b
was col | eE rf Eﬁ"#"‘étﬂis Hgfa %lweléasurf "E‘anﬁé‘ﬁ Hé a%/é%{ %1%%1?& Zgl f t ince
ggnzgyt(irl Hbl%se(rzakwé ﬁ@&taeaedqoﬂte@aépmﬁoa%maﬁfemn@mw DVSO- d6) 6 (Ppr‘r)

brs), 7.93 (1H, .d, J =9 1 3.90-:3.8
m), 3.70-3.55 (2H, Gymplss githgosyeo- {%&Flafoﬁzn"l“ée EP;‘?“%“ 0‘6‘%@15’?8““ agd B%’Pq ,
The resul t;,0f; powder X-ray diffraction of the crystal of Salt A rmnohydrate

Is 20 sho In Fig. land Table 1. 031] [Table 1 20 d Re|latjve intensit
10.8 8.20 15 12.4 ExngpBsofe Eﬂse&%iqrané/& e uiigs H]&@Pdfgclﬁs such as hydrochloric

acid, phosphoric acid, sulfuric acid, methanesulfonic acid, acetic acid, lactic acid, maleic acid,
citric acid, tartaric acid, ascorbic acid and benzoic acid; salts such as sodium bicarbonate, sodium
carbonate, sodium dihydrogenphosphate, potassium dihydrogenphosphate, disodium
hydrogenphosphate, dipotassium hydrogenphosphate, trisodium phosphate, disodium citrate and
10 sodium sulfite; and bases such as sodium hydroxide, trometamol, monoethanolamine,
diethanolamine, triethanolamine, [.-arginine and L-lysine.
Examples of the solubilizer include Macrogol and purified soybean lecithin.
[0027]
Exarmnples of the stabilizer include sodium hydrogen sulfite, sodium pyrosulfite,
15 potassium pyrosulfite, sodium pyrophosphate, sodium thiosulfate, sodium metasulfobenzoate,
sodium formaldehyde sulfoxylate, ethylene diamine, edetate sodium, thioglycolic acid, sodium
gluconate, potassium L-glutamate, L-lysine-L-glutamate, sodium chondroitin sulfate, albumin,
L-aspartic acid, L-cysteine and dibutylhydroxytoluene.
Examples of the surfactant include, sorbitan faity acid ester, polyoxyethylene
20 hydrogenated castor oil, polyoxyethylene sorbitan monolaurate, polyoxyethylene
polyoxypropylene glycol and polysorbate.
' Examples of the soothing agent include lidocaine, procaine, meprylcaine and
benzyl alcohol.
Examples of the preservative include cresol, phenol, methyl paraoxybenzoate,
25  ethyl paraoxybenzoate, benzalkonium chloride and benzethonium chloride.
[0028]
In an injectable preparation of the present invention, the dose of an active
ingredient is appropriately determined in accordance with dosage form, age and gender of a
patient, conditions of a disease and other conditions; however, usually 0.1 to 100 mg/keg per adult
30 per day may be administered.
In an injectable preparation of the present invention, the content of Compound A
is 10 to 6000 mg and preferably 100 to 2000 mg.
In an injectable preparation of the present invention, the content of the additives

to be added for improving solubility and/or appearance is 0.1 to 115% (w/w) and preferably 5 to



4.75 100 18.9 4.69 75 19.5 4.56 30 20.7 4.29 24 21.7 4.10 27 22.0 4.03 16
23.2 3.83 18 13 23.63.7667 [0032] Exanple 2 The crystal obtained in
Exanple 1 was nmilled and passed through No. 60 (250 pm sieve to obtain
a powder remaining on No. 282 (53 pm sieve. Each vial was filled with 5
the powder (1.41 g) to obtain an injectable preparation of a nono hydrate
crystal. [0033] Exanple 3-1 The crystal (1.35 g) obtained in Exanple | was

allomed to stand still at 40C under vacugm (50 Pa or below) for 64 hours to
obtain a cr stal of ~an anhydr at ?
% (w/w) relative to the content of Compound A.

EXAMPLES
[0029]
Hereinafter, the present invention will be described by showing Examples and
5 Experimental Examples; however, the present invention is not limited to these examples.
DMSO-dg refers to heavy dimethylsulfoxide.
The water content was measured by the Karl Fischer method.
[0030]
Example 1
10 A suspension of Compound A (10.0 g) and meglumine (15.0 g) in water (30 mL)
was heated to 50°C for dissolution. After 2-propanol (120 mL) was added dropwise at 40°C,
the mixture was cooled to 5°C and stirred at the same temperature for one hour. A solid
substance was collected by filtration to obtain a light-yellow crystal of Salt A monohydrate (21.3
£)-
15 Water content: 5.2%
'H-NMR (400MHz, DMSO-ds) & (ppm): 10.43 (1H, brs), 7.93 (1H, d, J = 9.0Hz),
7.27 (1H, brs), 3.90-3.80 (1H, m), 3.70-3.55 (2H, m), 3.55-3.35 (3H, m), 3.05-2.85 (2H, m), 2.54
(3H, s)
The result of powder X-ray diffraction of the crystal of Salt A monohydrate is
20 shown in Fig. 1 and Table 1.

[0031]
[Table 1]
20 d Relative intensity

10.8 8.20 15
12.4 7.13 35
16.2 5.46 15
16.5 5.38 49
18.7 475 100
18.9 4.69 75
19.5 4.56 30
20.7 4.29 24
21.7 4.10 27
22.0 4.03 16

23.2 3.83 18



10Water content: 0.07%In the powder X-ray diffraction pattern of the
obt ai ned crystal, peaks were observed at 20 (): 11.3, 13.0, 17.0, 19.7,
20.5, 22.0, 24.2, 26.4, 28.1. [0034] Example 3-2 15The crystal (86 np)
obtained in Exanple 1 was allowed to stand still at 80 to 90C for 5 m nutes
and thereafter at 90C for 180 m nutes to obtain a crystal of an anhydrate.
The result of powder X-ray diffraction of the crystal of the anhydrate is
shown in Fig. 3 and Table 2. The powder P§-ray diffraction pattern coi nci ded
with that of Exanple 3-1. 20 [0035] Powder X-ray diffraction measurenent
conditions: X-23Ps to be used/6 Cukal , Cuk¥2, Cuki3 Applied voltage: 45 kV
Supplied pwsrent: 40 mA 25Scanni ng axis: 20 Scanning range: 20 = 2 to 40
Measurenent tenperature: 90C 14 [0036] [Table 2] 20Relative intensity

10. 212 11E3¥9%0193 064 15.914 17.044 18.727 19.7100 20.537 22.030 24.253

The crystal obtained in Example 1 was milled and passed through No. 60 (250

um) sieve to obtain a powder remaining on No. 282 (53 pm) sieve. Each vial was filled with
5 the powder (1.41 g) to obtain an injectable preparation of a monohydrate crystal.
[0033]
Example 3-1
The crystal (1.35 g) obtained in Example 1 was allowed to stand still at 40°C
under vacuum (50 Pa or below) for 64 hours to obtain a crystal of an anhydrate.
10 Water content: 0.07%
In the powder X-ray diffraction pattern of the obtained crystal, peaks were
observed at 26 (°): 11.3, 13.0, 17.0, 19.7, 20.5, 22.0, 24.2, 26 4, 28.1.
[0034]
Example 3-2
15 The crystal (86 mg) obtained in Example 1 was allowed to stand still at 80 to
90°C for 5 minutes and thereafter at 30°C for 180 minutes to obtain a crystal of an anhydrate.
The result of powder X-ray diffraction of the crystal of the anhydrate is shown in
Fig. 3 and Table 2.
The powder X-ray diffraction pattern coincided with that of Example 3-1.

20 {0035}
Powder X-ray diffraction measurement conditions:
X-rays to be used: CuKatl, CuKa2, CuKp
Applied voltage: 45 kV
Supplied current: 40 mA

25 Scanning axis: 20

Scanning range: 26 =2 to 40°

Measurement temperature: 90°C



26. 442 28.140 [0037] 5 Exanple 4 The injectable preparation

obtained in Exanple 2 was allowed to stand still at 40C under vacuum (50 Pa
or below) for 60 hours to obtain aninjectable preparation of a crystal of
t he anhydrate. Water content: 0.17% 10 [0038] Exanple 5 To a

suspensi on of Conpound A (45.1 g) in Water for Injection (500 nL) was added
megl um ne (55.9 g), and the m xture was stirred to dissolve Conpound A
After to the solution was added Water fqm Injection to give a total vol une
of 600 nmL, the mxture was filtered 15 through a 0.22-pm nenbrane filter to
obtain a IPP¥li d preparation (pH 7.6). Each vial was filled with the liquid
preparatiﬁgdgglnL), | yophilized and then closed airtight to obtain a
| yophi li zed preparation of an amorphous product. Water content: 0.17% The
result of powdengX-ray di fetaict intamsiof t he | yophilized preparation is shown
in 20 Figr—2: Lﬁggnlllzatlon bhod T. Vials were cooled at the shelf
tenperature of -60C to freeze the content. 15 2. The tenperature of the
vials was increlskd to the shel¥ temperature of -20C under vacuum (50 Pa or
bel ow) and the yj@ls were mai nt@i ned at the same pressure and the sane
tenperature forﬁg§ hour s. 3.,,The tenperature of the vials was increased
to the shelf tehperature of -1dé and the vials 5 were mai ntained at the
same pressure ahtiothe same tenp¥rature for 7 hours. 4. The tenperature of
the vials was ipgfeased to the ghelf tenperature of 0C and the vials were
mai nt ai ned at the_sane pressu&g(?nd t he same tenperature for 11 hours. 5.
The tenperature1%7 the vials wa¥ i ncreased to the shelf t enperature of 20C
and the vials we@.& nai ntained at7 the sane pressure and the sane tenperature
for 10 hours. 18,f. The tenperajgire of the vials was increased to the shelf
tenperature of 40C and the vials were maintai ned at the same pressure and
t he sane tenper%fare for 17 houi%. [ 0039] Exanple 6 To a suspensi on of
Compound A (72.06g) in Water fo#21njection (1000 nL) was 15 added negl um ne
(90.7 g), and thg;m xture was sgirred to dissolve Conpound A To the
obt ai ned R njection to give a total volunme of
1200 nL. Thereafter, the mxture was filtered through a 0.22-p. m nenbrane
filter tojghtain a liquid preparation (pH 8.0). Each vial was filled with
t he quuié preparation (10 nL), lyophilized and then closed airtight to
obtain & ﬁ?@ﬁﬂ?ﬁized preparation of a crystal. 20Water content: 0.01%
In the powder X-rayydiihfet@st bRpamidd @fdinddfin Champly 0k bilwved psiapiatititat on, t he
sanme peaks as those of the crystal of Salt A anhydrate observed jn Exanple
3 were 0b<487E anfler vagowhi($Q Daer bstowiderf@diows tgphipia W@t&fe@r@&@fm P#nae“%ﬂ | f
tenperatu%gﬂ%%di (.to freeze the content. 25 2. The tenperature of the

|

vials was T ncreased to the shelf tenperature of -5C and the vials were
mai nt ai ned at the sWher temgperttve for 25 hours.
10 [0038]
Example 5

To a suspension of Compound A (45.1 g) in Water for Injection (500 mL) was
added meglumine (55.9 g), and the mixture was stirred to dissolve Compound A. After to the
solution was added Water for Injection to give a total volume of 600 mL, the mixture was filtered

15 through a 0.22-pum membrane filter to obtain a fiquid preparation (pH 7.6). Each vial was filled
with the liquid preparation (8 mL), lyophilized and then closed airtight to obtain a lyophilized
preparation of an amorphous product.

Water content: (.17%

The result of powder X-ray diffraction of the lyophilized preparation is shown in

20 Fig. 2.
Lyophilization method

1. Vials were cooled at the shelf temperature of -60°C to freeze the content.



3. The tenperature of the vials was cooled to the shelf tenperature of -55C
or below and the vials were nmaintained at the sane tenperature for 3 hours.
4. The tenperature of the vials was increased to the shelf tenperature of
40C under vacuum 30 (50 Pa or below) and the vials were naintained at the
sanme pressure and the sane tenperature for 60 hours. [0040] Exanple 7 16
To a suspension of Conmpound A (132 g) in Water for Injection (1900 nL) was
added neglum ne (166 g), and the m xtureswas stirred to di ssol ve Conpound

A. To the obtained sol uti on was  added te or |Injecti 0 .give a total
vol une of2-5@9@3@1%9@%@?@afftasr‘f’af’tnrféeaﬁ?%mg?e El%gtfmﬁ’ﬂa{“é"r %‘!dg&rﬁ‘&l? VA 22- um
menbr ane {sio L F bélewpgigqmi@s WefUhAntin 8P ATRS J201 ptRkirSaf () sanfeaehpatitale was

filled with the I'tquid preparation (10 nlL), lyophilized and then cl osed

airtight foo6bbows.n a |yophilized preparation of a crystal. Water content:
0.01% Ln th - it [ alt 6F Ro9f addhge diyephi I'i zed
preparati %’r{hett%mé’ e§%§°§@§%ﬁ§'&a5f %‘g%eogﬂto ﬂ{m[]%glté‘r:ey 'Es %I of Salt A anhlydrate
observed yBremxangihed @ vasatic phsaryad thd @meaphpdratamatforchhowet hod 1. Vials were

cooled at the shelf tenperature of -60C to_freeze the ent. .2. The

t enper at ufelhsfempeeatye of the yipds ‘i"ﬁd?‘é%?é@:gtotﬂb“thﬁ peTfuTE 8&@@@56@%"”@? YeEoc and

the vials m%@éxﬁ@ &bireldl@ (1220Re taipeRtat b 81 heurs 24 hours. 3. The

t enper at ufn\eéﬁl(li) e{a%e Vi a s&\?\/as ecool ed tg the shelf tenperature of -55C or

bel ow and5tTe tabperitalesf thervaalnedsinepaseditoghe shield teseneratyre aH20°Gtand Erervépls Werkour s.

4. The tenperature_ of the vials s _increa hel f tenperature of
H’éﬂ?ﬁa\a? gjé sEne Blessyry € same ;g%ré)ega?lg? }“o? 1h ﬂgur'é

40C under S were naintained at the sanme
pressuje anthelifpEatR of eiRPal ki iBcrbaed hahddidifsempjetiddrt b 20 Caxd thel vial Bwere

To a suspensi on of Conpound A (132 g) in Water for Injection (1800 nm) was
added megmartaecd@ 6 sape Prpyra e e SRPg tEReESIE 971/ BQUBo di ssol ve Conpound
A. To the[@gggi ned sol uti on was added Water for Injection to give a total
vol une of nm. Thereafter, the mxture was filtered through a 0.22-um
menbr ane fExkmple 6t 0 obtain a liquid preparation (pH 25 8.0). Each vial was
filled with the |igyi i b 4 m lased
airtight to obtai nqgg Si/ug %%I%#%%&g?%%gﬁa@?g 5%1??2&1‘3?12 gl. m%&%oﬁfent:
0.00% 15 added meghinming (9. Tomywhe thexnixaye Wi ftirmsd td @wobaﬁ%grmum&t he thgophi | i zed

preparati %ﬁtaé?gg%ﬁtgonngwﬁ%aggd @’gtelI flgg %?ec@ﬁ%%j&ﬁ%ﬁ Al o OEC)) gﬁl éﬂ{ﬂ&gﬁf?ér,e

observed i wer e observ I zati on net Vials were
cool ed at gdhaixahelhs fikiraehaigh & 00- mbMEmband fike 2@otthie adignidentparafion ik

tenperature of _the_ vials was increased to.the shelf temperatuyre .of -15C and
the vial s 3r eEdrlivial Bizh 8Hedyith W@Elg‘élaé’retp@ﬁ%%‘}@? G{tg lp'glgh%g%ﬁﬁ%%&lgt} closd "3 The
t enper at urgef & PRaMiad)sphiesd feplabnid@athgashel f tenperature of -55C or
bel ow and thé vials were nmaintal ned at the sanme tenperature for 2 hours.

4. The2@enper at ure detef pntept Y %as i ncreased to the shelf tenperature of

40C under vacuum (5f) RapQideP KLAYkiRRGich PateYd 6 the }%fﬁliiﬁipﬁpﬁaﬂ@g titsalbe same
pressure and the same tenperature for 46 5 hours. [0042] Exanple 9

To a suspemwskson toke @3hpostel of Sei A aghysiyats pbspaved in Bxsmplayd WereioBHT 950 nl) was
added negl um ne ( 68L§)0pﬂ}liza%qnétﬂ§d m xture was stirred to dissol ve Conmpound
A. To the

1. Vials were cooled at the shelf temperature of -60°C to freeze the content.

95 2. The temperature of the vials was increased to the shelf temperature of -5°C and the vials were
maintained at the same temperature for 25 hours.
3. The temperature of the vials was cooled to the shelf temperature of -55°C or below and the
vials were maintained at the same temperature for 3 hours.
4. The temperature of the vials was increased to the shelf temperature of 40°C under vacuum
30 (50 Pa or below) and the vials were maintained at the same pressure and the same temperature
for 60 hours.
[0040]
Example 7



10 obtai ned solution was added Water for Injection to give a total volune
of 900 nmL. Thereafter, the m xture was filtered through a 0.22-um nenbrane
filter to obtain a liquid preparation (pH 8.0). Each vial was filled with
the liquid preparation (10 nL), Iyophilized and then closed airtight to
obtain a |yophilized preparation of a crystal Water content: 0.02% 15In the
powder X-ray diffraction pattern of the |yophilized preparation, the sane
peaks as those of the crystal of Salt A mnhydrate observed in Exanple 3

wer e observed. Lyophilizati.on t hod \/ I e shelf
temperature of -60 Oﬁﬁu?ﬂeﬁ%%oﬁénpé’%q’éﬁpz g)mmféfoyi\'ﬁnéeecugﬁggﬁéai u (‘aJa Lc])f t he

vial s Wasaddéghﬁﬁ (@66 Pearshbt iitreepes adrtidao dfssolﬁ(ﬂblmmdndhe w @iks 20 were
mai ntai ned at the s

anme tenperature for 14 hours1 g@ Qﬁlgz{) g%lerea of t he
vi al s wasobtpapdipdEignigs ﬁ%dg}l?é?rffortl&?ﬁ%pr“éf’ §HE 24tal™ 13 Vi
mai nt ai negd, %mﬁkew HIRrIGHBE %—PJG@? &%er@iﬁ‘aﬁlﬁﬂfém obfkin 4 Huid ﬁi@ﬁﬁtﬂiﬂ%ﬁ Of the
vi al s was |ncrease to the shelf tenperature of -20C and t vials were
mai nt aisned.oxt Edok viebwes filkdpeathaheligid prepastidndl L), 2gopbilizahanditbensdessd ur e of
the vials was co elf te re of -55C or bel ow and the
vials wer @mﬁgji ?ﬂ‘%tar’lléaiya?f’ﬁlﬁjﬁ"‘dpgeapara OIérgr?;er %T%ire for 2 hours. 6. The
tenperature of the Whtad@nmsmom?z’creased to the shelf terrperature of 40C

under vacuum (50 P bel o he vi

pressure and the s Wﬁé“r f@f‘g‘ﬁ%a&?o %ﬁﬁﬁi%eq%%l %@%S%Qt%tn %Q%‘ﬁ@m a
SUSPeNsi oneak LOMFRAME: dysta 37 Balt) ahliy VA Shserl inlBxh@plei3orerd dlBBAedl) was
added neglumne (9 and the mxture was stirred to dissol ve Conpound

A. To the 18 obtai %@Gg%%@‘lﬁ’ﬂlnéﬂﬂl%s added Water for Injection to give a

t ot al I -added gl 2. 00
g;) aan\dlol ;{”91395 (fjfssg)%'l1 élth-g%h ﬂe ?rt er e&ogmﬁggrﬁ%)%é,%gt l%hm.l;mem::(F:]r‘o)r/glmra]ef|(I ter

t o obtai noaThd ﬁmp&amfeaﬁalﬂea\hﬂﬁn.ra( mHeZseB)o thE aloff tempdratweesf Fi0°C end thetviels he
liquid preparation (10 mi) é‘% gandthen closed airtight to obtain
a | yophi |Véf‘éf€imﬁ‘|“@ﬁ§ﬁéﬁh‘6ﬁﬁl’?ﬁte P Vé’f it BO%Rat er content: 0.03% In the

powder X- raypdje %&%}é PRI ShafcRedith el sHapRinpbrae: ¢-Par @belw, ant ik sane
peaks as those of the crystal of Salt A anhydrate observed in Exanple 3

wer e obSerWﬂsjwelby@pmmmdzﬁtﬂiedﬁmﬁtﬁtﬂm%ﬁmﬁﬁézﬁi% as in Exanple 7. 10 [0044]
Exanpl e 11, . f
| n?gg t Ieon (IB%BmII}EI)amm of-IER d\?glgmﬁxl@&:'a&'a t&?lsgﬁéfpt@hﬁ,ﬂ&atﬁre(o%a()% Gild H?ac%’h‘?io or

was a um ne he m xture was
stirred tatirssiolvyendGhapials mbreémaﬁtauteh et thb samparpebswioland the pampismaddes: foater
for Injection to give a total volune of 1220 nL. To the 15 solution (200
m.) was ad¥®¥8- L- al ani ne (2.00 g) and it was dissolved. Thereafter, the
m xture wagodijl tered through a 0.22-p, mmenbrane filter to obtain a Iiquid
preparatlon (pH 7.9). Each vial vvas filled wwth the liquid preparation (10
n), |¢¥8phk HE43PEs and then cl osed ai rtight to obtain a |yophilized

preparation of a cr %E@ﬁspeﬂéﬁlnaj’f&ﬁ@bﬂfHA(1@2%$%W§lbﬂ’fof Im&cpm/\@ﬁ@o KLY avyis

diffraction pattern_of the |yophilized prepar s as those
of the cryasided megluginel(166 Qrﬁﬁ@d‘ﬂ%@“ﬁﬁg’éﬁ%ﬁ gr‘?ﬁ'lloglpg epﬁogtilgrved

Lyophi Ii zaly af. d@%ﬁﬁgg o8 WEBr 85t HhifiohATRA € ?mﬂ@%]of Exgpl.e T80 the
liquid preparation pr oduced | n the same manner as _in Exanple 7
the mixture was ﬁltered through a 0.22-pm membrane filter to obtain a liquid preparation (pH
25 8.0). Each vial was filled with the liquid preparation (10 mL), lyophilized and then closed
airtight to obtain a lyophilized preparation of a crystal.
Water content: 0.00%
In the powder X-ray diffraction pattern of the lyophilized preparation, the same
peaks as those of the crystal of Salt A anhydrate observed in Example 3 were observed.
30 Lyophilization method
1. Vials were cooled at the shelf temperature of -60°C to freeze the content.

2. The temperature of the vials was increased to the shelf temperature of -15°C and the vials

were maintained at the same temperature for 24 hours.



was added L-histidine (0.35 g), and a solution (pH 8.0) was obtained. Each
vial was filled wth the solution (10 nL), Iyophilized and then cl osed
airtight to obtain a |yophilized preparation of a crystal. Lyophilization
nmet hod: the sanme as in Exanple 7. 30 [0046] Exanple 13 To a suspension of
Compound A (69.0 g) in Water for Injection (760 nL) was added negl um ne
(85.8 g), and the m xture was stirred to dissol ve Conpound A. To the

obt ai ned sol uti on was added Water for Injection to give a total volune of

920 nmL To the 19 solution (240 nm) was added taurin 2 \ it was
di ssol ved3- Thsderappratare of thgal W&P@e@\ﬁ’stﬁ? 516 é‘?“é*?fra[t‘i"f?é?g‘éﬁ O%?e%”-' H%qﬂ%nbr ane
filter to I Loyl Labd Qe Hou®y,- Each vial was filled with
the i qui éﬁgﬁvze%é;‘?g‘%l:‘%%a?gmﬁ%@% y%éhi 1{ei zed %md then closed airtight to

obtain a hyRphethpasdreps Spatadt Waorinaéased iorthsthalf tenmpgptuse oL E aRder vacugpop 0
Lyophi lization nmethqod: the sanme.as in anpl
To the Ii %E.Pab%@p%?ﬁgﬁ"éﬁs VG mef)jra(t)g.zljecsg%e ﬁrr? %uﬁ%&g@rgesa%?#@re&%éfoﬁ 46

Exanpl ¢ 7hd@swas added trehal ose (1.00 g), and a solution (pH 8.0) was
obt ai ned Each_ vial was filled with the solution (10 nL), I|yophilized and
then closé¥4dl rtight to obtain a |yophilized preparation of a crystal.
Water contgnfn@. 05% Lyophilization method: the same as in Exanple 7. 15In

t he powder X-ray diffraction pattern of the |yophilized pre atjon, the
sane peaks as thoseTCDﬁS%P@Sl@nyg@@np%ﬁdééﬁ‘f-og)’éﬁﬁ%}?{rf%rtléleﬁ%_g’e(?\g/i@hb WaExanpl e
3 were Ob?égée\(i%qeghlnggél %@%ﬁlﬂ% r&&hﬁ@w%ﬁsﬁ ko RE eRAHAkHdN (ThERe M)

produced i'n the“sane r-as in Exanple 7 20 was added trehal ose (3.20
g), angb a obainet santiqupihsgd@dd Water foblngichiertto gicHotal wilumgef 300 mled Theteallathe

solution (10 pi), | hilized apd.then closed. airti ; '

| yophi | i z IB\"S{S%W&%/ it EJo °é%&&?§-g?'é‘|“% mENBISRT ﬁlutezré‘g .3‘55%%3{‘1\%8&%?"}%‘205 Mo as in
Exanpl e 7-8.(2001429:}1 vied waX angd Withl e fiquid preparation (T0 niihgybphijivied aipt e@acladeiion (55
mL) produced in the sanme_ pmanner as.in Exar‘rthBe 7 was added D-nml t ose
monohydr ataétight tesbian a lyaplilizedBrRAtion of pFYE8. 1) was obt ai ned. Each vial was
filled with the sol yLiPBRokek® 002ps | yophilized and then closed airtight to
obtain a lyophilized tErepar ation of a crystal, 30Lyqphilization _nethod: the
same adsin Exanpl e Inth¢ posiy X@aﬁ«ﬁr@txgqpattem of the lyophilized preparation, the same

peaks as those of the crystal of Salt A anhydrate observed in Example 3 were observed.
Lyophilization method
1. Vials were cooled at the shelf temperature of -60°C to freeze the content.
2. The temperature of the vials was increased to the shelf temperature of -30°C and the vials
20 were maintained at the same temperature for 14 hours.
3. The temperature of the vials was increased to the shelf temperature of -25°C and the vials
were maintained at the same temperature for 25 hours.
4. The temperature of the vials was increased to the shelf temperature of -20°C and the vials
were maintained at the same temperature for 25 hours.
95 5. The temperature of the vials was cooled to the shelf temperature of -55°C or below and the
vials were maintained at the same temperature for 2 hours.
6. The temperature of the vials was increased to the shelf temperature of 40°C under vacuum (50
Pa or below) and the vials were maintained at the same pressure and the same temperature for 50
hours.
30 [0043]
Example 10
To a suspension of Compound A (73.2 g) in Water for Injection (1000 mL) was

added meglumine (91.9 g), and the mixture was stirred to dissolve Compound A. To the



20 obt ai ned sol ution was added Water for Injection to give a total vol une
of 1220 nL. To the solution (200 nL) was added gl ucose (2.00 g), and it was
di ssol ved. Thereafter, the m xture was filtered through a 0.22-)um nenbrane
filter to obtain a liquid preparation (pH 8.0). Each vial was filled with
the liquid preparation (10 nL), lyophilized and then closed airtight to
obtain 5 a | yophilized preparation of a crystal. Water content: 0.04%
Lyophi l'i zation nethod: the sane as in Exgnple 7. [0051] Exanple 18 10To the

liquid preparation (55 oduced in the sa nner [ l.e 7 was
added Iac@%@%g%?ﬁ%@é ?gﬁ%ﬁB%W%gF399ﬁwn%b$W%?gﬁﬂﬁﬁgnﬁﬁ¥g?%E§PEE§gﬁmviaI was
filled W il @2@ahuf wankdidldie 20y @phand it zad dsdvddhben fhastdrapha 0ght to
obtain a |yophilized preparation of a crystal. H¥0Bhiliza ion_ﬁF hod:. .t he
sane as | WmEEHEnS e oblagosiquidsspasttion ok 7.8).  Each vial wagpfledivgih theliqwid | | o
with the Ligul | R0 c1050d BlenPloQuEeAlybphiliie peQRRHIRGNEr as
i n Exanpl éﬂeg'i%tg)r?gi%ﬁﬁ’ﬁ%’gﬁﬁ?@gﬁl&%ﬂg%% (0. % 5)(rranutyg§:l%ldre by énsui ko
Sugar Refemstalg Co., Ltd.) was added and di ssol ved. After |yophilization,
the vials were clo ai rtight.,20 to obtain a |Iyophilized preparation of a
crystal . LyophiIizgﬁggWOWQWhgg%%the same as in Exanple 7. [0053] Exanple 20
To the liquid prepdnécipodérbboayrdiffrapionciatiad of the tyuphiaedpropunation, thssame

Exanple 7 25 was added D-sorpitol (1,60 . and_a sql ytion H 8.0) was
obt ai ned. PEkE S PS&P? §WSPEP’E$PSW%‘1%Y‘FTH‘§ OEgWF?il%ﬁxﬂﬁe Eﬁ‘ﬁefe ‘ib%'%B?%B lized and
then closed airti ghtyohlieRbaRindd! tORRielab ZEBkpipRPAr ati on of a crystal.
Lyophilization nethod: the sane as in Exanple 7. [0054] 30 Exanple 21

To theld i {i%él preparation (35 nl) produced in the sane manner as in Exanple
7 was addﬁgﬁ%yﬁol (0.35 g), and a solution (pH 8.0) was obtained. Each
vial was f1 d wth the solution (10 m_%, | yophi lized and then cl osed
airtight to obtain B dspeyhiibh eCormoapd A4l de) infWaserderjaiegtion (1800 mL) was
Lyophili zatjgn t hod: i I To a
R e S e e B A S
added megltminad sql@mn8vay kddedribatérfor Injextiamte givas tethl volwnr ¢fd 280 sdol YethGonpound

A. To the aqbtai | uti on ad ter. for .lnjegti I . ot al
Vol uneiior s93eetat mhapaneEEs InERedh i bR S8 anhRly PRt SR 2
][rgs Inrlbr gne_ fv}ﬁg Eﬁéreclﬂ gu@i_fguéaiomau&l infey-jbehn(p glﬁarfb abtaiy i{quid ﬁellﬁa)a(ﬁgﬁﬁgm 79). aIEaWaZ te
illed with the |liquij reparation and.i nosi . 10. was  adde
and di ssolWAbHAS ﬂﬂ%dg‘imh ‘ngﬁﬁgfl Prapinn (19 ﬁ@))\}i’% ‘Z\REF@L@F%Q%%T&%&%}’F &’n‘fsbt&l“b
obtain a |- fidparation of a crystal.
Water content: 0.03%

20 In the powder X-ray diffraction pattern of the lyophilized preparation, the same
peaks as those of the crystal of Salt A anhydrate observed in Example 3 were observed.
Lyophilization method: the same as in Example 7.
00451
Example 12
25 To the liguid preparation (35 mL} produced in the same manner as in Example 7
was added L-histidine (0.35 g), and a solution (pH 8.0) was obtained. Each vial was filled with
the solution (10 mL), lyophilized and then closed airtight to obtain a lyophilized preparation of a
crystal.
Lyophilization method: the same as in Example 7.
30 [0046]
Example 13
To a suspension of Compound A (69.0 g) in Water for Injection (760 mL) was
added meglumine (85.8 g), and the mixture was stirred to dissolve Compound A.  To the

obtained solution was added Water for Injection to give a total volume of 920 mL. To the



10 preparation of a crystal Lyophilization nmethod: the sane as in Exanple
7. [0056] Exanple 23 To the liquid preparation (160 nL) produced in the
same nmanner as in Exanple 7 15 was added D-mannitol (1.60 g), and a
solution (pH 8.1) was obtained. Each vial was filled with the solution (10
mL), lyophilized and then closed airtight to obtain a |yophilized
preparation of a crystal. Lyophilization nethod: the sane as in Exanple 7.
[ 0057] 20 Exanple 24 To theodliquid preparation (55 niL)
produced |

e r as. i ddedsodi e
trihydrat & Wﬁmé%fogrf’nf) ‘?ﬁ'?c? ds%ﬁlrﬂﬁeqbﬁb(a]pn%‘cgt V\@‘v\l/%tséJ i%'é?gt glrher . ﬁgrEa}?%%n %‘?}gl was
filled W tAs fifGesBlidibh 20.20 160 Mbhbrahy/ MR itd d)lizﬁﬂa&qﬁdtpk’ﬁparaﬁbm@ﬂw & r Ehaght to
obtain a lyophilized preparation of a crystal 25Lyoph|I|zat|on@n%thod t he

sane as i WaE%@ﬁiﬂleé with thelopg] Prepeationds 2d). Trprtitiged anithep Giosed atiaht PRS2 i nL)

pr oduced ﬁﬁﬁﬁfﬁﬂg 4l N Exanple 7 was added sodium | actate
(50@650Iub&8%?%?. 5), andrgﬁsolution (pH 8.1) was obtained. Each 30 vi al

was filded with théMgakmnkmm0@lﬂ m.), lyophilized and then closed airtight
to obtain a |yophilized,.pr. Lyophi li zati on met hod:
the sane as in Exa%ﬁPénygu gfd e%s%%%&%%h?% the liquid preparation
(55 n) p{@ﬂuped in the same manner as in Exanple 7 was added sodi um

benzoate (0. qi and a solution (pH 8.1) was obtained. Each vial was
filled wi tHEHE S0l ution (10 nL), lyophilized and then closed airtight to

obtain a lyODhl i Ze@tﬁé’ﬂtgﬁd?l‘e ARidaf(160 xﬁL)’;Srb@icedﬁhﬁ@ﬁmdmméﬂ@mW7 the

sane as in Exanple 7. Ie 27_To the |iquid_preparati 5
pr oduct® ives aded ahatosrhhPRe), &%‘“}ﬁﬁ’ [RST 8 0)ywas obtajprd. o Herbd P"@éfﬁ?‘ﬂ‘%’éh (0. 35
and a gl?eoajoﬂﬁ b?0 O(H%'j @oﬁ%h%%n@ ﬁfeﬁ-bl'aﬁéa mrﬁ@lﬁh‘o ¥btath aWesphflizbd fepartion o9 t he

solutlon I'yophi'lTzed and then closed airtight to obtain a
Iyoph|I|2@6691eparat|on of a crystal Lyophilization nethod: the sanme as in

Exanple 7. [0061] Water content: 0.05%

Lyophilization method: the same as in Example 7.
15 In the powder X-ray diffraction pattern of the Iyophilized preparation, the same
peaks as those of the crystal of Salt A anhydrate observed in Example 3 were observed.
[0048]
Example 15
To the liquid preparation (160 mL) produced in the same manner as in Exampie 7
20 was added trehalose (3.20 g), and a solution (pH 8.0) was obtained. Each vial was filled with
the solution (10 mL), lyophilized and then closed airtight to obtain a lyophilized preparation of a
crystal.
Lyophilization method: the same as in Example 7.
[0049]
25 Example 16
To the liquid preparation (55 mL) produced in the same manner as in Example 7
was added D-maltose monohydrate (1.65 g), and a solution (pH 8.1) was obtained. Each vial
was filled with the solution (10 mL), Iyophilized and then closed airtight to obtain a iyophilized

preparation of a crystal.

30 Lyophilization method: the same as in Example 7.
[0050]
Example 17

To a suspension of Compound A (73.2 g) in Water for Injection (1000 mL) was

added meglumine (91.9 g), and the mixture was stirred to dissolve Compound A.  To the



Exanpl e 28 15To a suspension of Conpound A (69.0 g) in Water for Injection
(760 nm.) was added neglum ne (85.8 g), and the m xture was stirred to

di ssol ve Compound A. To the obtained solution was added Water for Injection
to give a total volunme of 920 nL. To the solution (240 nmL.) was added urea
(1.50 g), and it was dissolved, then filtered through a 0.22-pm nenbrane
filter to obtain a liquid preparation (pH 7.7). Each vial was filled with
the liquid 20 preparation (8 n), Iyophijoi zed and then closed airtight to

obtain a | hi ed 0 { al C : 0

Lyoplhl | i zﬁ%timgﬁd @ﬁm cﬁ%dg& ?%{g Jeﬁl agrp?em}a%%ﬁl f? Té@r}gfaorolqée/zg To a
suspensi o Qol@tﬁon@mﬁﬂﬁdaﬁd(iécﬁgiﬂcoga (2.00 phidne it W rdiskolyelct |There:{fﬂe€i@henrh1)xtlmer e
added negl unm _ne

d t d am de (1.25. t
s stf 1 e Pl GS9Ey &0 BmBLTREODS e ettt SRRAGTEORUt] GF Wl Bifled
vater for ﬁeﬁ%ﬁh‘%@h fi’ref)éi)ﬁtﬁ)ln (Yﬂnﬂﬁdﬁfnﬂ@%ﬁ‘ﬂwﬂ&ﬂs&ﬁ&ﬁ%ﬁt b3Baf xture

was filtered through a O pmrrenbrane ter to 30 obtain a liquid
pr epar &t i arhyo@b!&izaiﬁyparﬁanhfwraﬁalwas filled with the liquid preparation (8

m.), lyophilized a airtight to obtain a Iyophilized
preparation of a c;\g%t% nte&a?@fﬁ:‘gcontent 0. 02% Lyophi li zation nmethod 1.

Vials were cool ed atyopﬂnﬁzmhﬂhfeﬂbérmesammmﬁiamp&m to freeze the content.
23 2. Thi tsft?ﬂperature of the vials was increased to the shelf tenperature
of -10C ah®he vials were naintained at the sane tenperature for 24 hours.
3. The temmghgtyge of the vials was cooled to the shelf terrperature of -55C
or bel ow and the vials were nmintai nedlst the sape tenperature_for hour s.

5 4. TH: tenper at ur & th¢ igHd pippaption (g3 mip produced in thg s %‘H@T‘I‘Sl{lgﬁﬁgﬁlﬁg ure of

10C under &l#ma(cﬁﬁe Hass%), £ela¥lutianGH @h@) WisabBineer EEFRivEl dhd@tbdatititie same
pressure an sane terrperature for 30 hours. 5. The tenperature of the

vial's was sbhteredgad. ) lyonhiized ed then elpgse pitigt & Qrtainpbyoahilizadrsengraips ofer e

mai nt ai ne Qt% jthe same pressure and the same tenperature for 2 hours. 10 6.
The tenperature of the vials was increased to the shelf tenperature of 40C
and the vi al s wer e hmiphilizitivednetitodt the smzavs ipFeyeple @ and t he sane tenperature
for 1]@ ﬁc@% [ 0063] Exanple 30 To the liquid preparation (55 nL) produced
in the'sa r%%mner as in Exanple 7 15 was added tronetanol (0.55 g), and a
sol ution (B¥anBledp was obtai ned. Each vial was filled with the solution (10

orepar ation of a or g ves B v bt 1R psBwa e Y Bt
[0064] 20 dmxamahger 3din Example 7, and pufidied hitd sugits (0.30 pipanathitaed b EﬁSuﬂdo)Sugar

Pr ehal ose Hefns G, Likheexeddes s<Bioy gy 77 MRS TaeR Pt ‘éfé%%la%edafrg@é an
fill edzw ttgogtg%aq%ﬁmuzg@p&ggatmn)ofalcm@n| lized and then closed airtight to

obtain a |yophilized preparation of a crystal 21517yoph| |l ization nethod: the
sane as in Exanmpl e Byophilization method: the same as in Example

[0053]
Example 20

To the liquid preparation (160 mL) produced in the same manner as in Example 7
25 was added D-sorbitol (1.60 g), and a solution (pH 8.0) was obtained. Each vial was filled with
the solution (10 mL), iyophilized and then closed airtight to obtain a lyophilized preparation of a
crystal.
Lyophilization method: the same as in Example 7.
[0054]
30 Example 21

To the liquid preparation (35 mL) produced in the same manner as in Example 7
was added xylitol (0.35 g), and a solution {pH 8.0) was obtained. Each vial was filled with the
solution (10 mL), lyophilized and then closed airtight to obtain a lyophilized preparation of a

crystal.



[ 0065] Exanple 32 To the liquid preparation (210 nL) produced in the sane
manner as in Exanple 7 were added L-alanine (2.10 g) and trehal ose (2.10
g), and a solution (pH 8.0) was obtained. 30 Each vial was filled with the
solution (10 nmL), lyophilized and then closed airtight to obtain a

| yophili zed preparation of a crystal. Lyophilization nethod: the sane as in
Exanple 7. Water content: 0.05% In the powder X-ray diffraction pattern of
the | yophilized preparation, the same 241 peaks as those of the crystal of

Salt A anhydrate observed.in anple 3 were_obseryed. [0066] Exanple 33
Vials were filled Sfﬁoﬂh‘ﬁﬁaélofl?‘t%ogp‘b?éaﬁ’aeraét‘?]éﬁa“tpgﬁys. 1, 10 mL) produced in
the 5 samgogsnner as in Exanple 7 and glycine (0.10 g) and purified white

sugar (0.10 g,, manufactured by Ensui ko Sugar Refining Co., Ltd.) were added
and di ssoF¥@8PIeAPt er |yophilization, the vials were closed airtight to
obtain a |yophilizeg, @§u‘§%€%§i@ﬁ bPOoRbord ArESH 8} in Wateahi tnjeg@dn (960 RS hagd: the
sane as in Exanple 7. [0067] 10 Exanple 34 Vials were filled

with tHe Rkildpdiraegbmeipattatd Brangdthe Bixure was srpd frdigsglye fompovded. s deghdranner as
in Exanpl : - i ( - :dofal 16y Wi, (

manuf act u?’%}%‘“%g g‘lglrllté‘%gl Vﬁ% 2 ‘geg‘;i a‘?atécel? ?ﬂrﬁeﬁg&t@%"‘fjﬁg‘qﬁ \}verego%g gfg" a%xé%?%eé’ol ved.
Af ter | yopd hixnat wanfiltdrdiethrongh s 0224pen wkobede Altar to giidin & diqab peeparagon (pH

| yophi li zed pr rati on_of a c tal.. 15Lyophilization - th ane as
1 Bxam 407 EbBud wexals Susht Bl peraor Qi SRl 168 v pasfoduced
in the sanRq IR, agfibNysphARlieh, hewallewad dR6dHiishil6 obtRinAQyphilsd
D-sorbitol (0.90 g), and a solution (pH 8.0) was obtained. 20 Each vial was

fill edl®i tFeparéoref 34yHH- (10 nl), |yophilized and then closed airtight to

obtain a |yophili Ze%@hﬁ&&fg%ﬁﬁé&{bd@ﬁae@arﬁéé(s%h@kamﬁl&"?Phi l'i zation method: the
same as in Exanple 7. '[0069] Exanple 36 25To the liquid preparation (210

m.) produdé@féin the same manner as in Exanple 7 were added L-al anine (2.10
g) and D?mt&%,%o%} (2.10 g), and a solution (pH 8.0) was obtained. Each vial
was filled w he solution (10 m.), lyophilized and then cl osed airtight
to obtain a | yophil Tathd lignid peapartation(166 rd.) progetedlin the same manner as in Example 7

15 was added D-mannitol (1.60 g), and a solution (pH 8.1) was obtained. Each vial was filled with
the solution (10 mL), lyophilized and then closed airtight to obtain a lyophilized preparation of a
crystal.

Lyophilization method: the same as in Example 7.
{0057}
20 Example 24
To the liquid preparation (55 ml.) produced in the same manner as in Example 7
was added sodium acetate trihydrate (0.55 g), and a solution (pH 8.1) was obtained. Each vial
was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a lyophilized
preparation of a crystal.

25 Lyophilization method: the same as in Example 7.

[0058]
Example 25

To the liquid preparation (55 mL) produced in the same manner as in Example 7
was added sodium lactate (50% solution, 1.11 g), and a solution (pH 8.1) was obtained. Each

30 vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a
lyophilized preparation of a crystal.

Lyophilization method: the same as in Example 7.
[0059]
Example 26



Lyophilization nethod: the sane as in Exanple 7. 30 [0070] Exanple 37

To the liquid preparation (90 nmL) produced in the sanme nmanner as in Exanple
7 were added glycine (0.90 g) and xylitol (0.90 g), and a solution (pH 7.9)
was obtai ned Each vial was filled with the solution (10 niL), |yophilized
and then closed airtight to obtain a 25 |lyophilized preparation of a
crystal. Lyophilization nethod: the sane as in Exanple 7. [0071] Exanple 38
5To the liquid preparation (90 nL) produxed in the same nanner as in

Exanple 7 were add L-.al ani ne (0. and xvyl i .

sol ution (pH 8.0) @e&ﬁuﬁm‘@ﬁ’?a{“ﬁgiﬁs Igii)aﬁ’rogﬁcgé{ nltfl?geag(e \%In a?’%r%%én so; Lﬁi’?%n (10
m), | yophkd iddedsa@ngn bdiesat€{0055ay, il atsbigtitn (pbl Hbtvedsnbainkd.ofiich vabeas
preparation of a crystal. L hilization nmethod:.t sane as i,n.Exanple 7.
0 T 007 2) Al B sbvier oy aentt 8 SRR B PSP BRI P same
manner aspkﬂmgﬁ%mg%%n%mﬂere added gl ycine (0.90 g) and D-mannitol (0.90 g),
and a solutiton (pH 7.9) was obtained. Each vial was filled with the
solutién (10 ni), Ihyophlizaipemetiad thhwmeds S5 i ght to obtain a 15
IyophiIiZﬁﬂngeparation of a crystal. Lyophilization nmethod: the sane as in

Exanple 7. 73] Exanple 40 To the liquid preparation (210 nmL) produced in
the sane imange23s in Exanple 7 20 were added L-alanine (2.10 g) and

D-mannitol (2.10 nd a,sal uf.i i i was
DTan win' the sgl)Tﬁ‘ﬁ%ﬁq"(‘dLB‘%%%t?O%R?/%‘g’lﬁ? Prothiec 0 el Mitfhcr 36 gi‘%&‘i‘@éﬁt to
obtai n a kyopdiel czathips @Barghtanda safitian (©Hy8sA)atas obipmphi |Baglmvirowasfdiedodth t he

same as in Exanple 7. [0074]. 25 anpl e 41 To a suspension of Conpo A
(125078 e spibn (OGFLY ptiredant $80 Clory Wese TR aBtRIGPLAPAEPorSTBREY Ao
the m xturgsmps stirred to dissolve Conmpound A. To the obtained solution
was added ter for Injection to give a tqtal vaolume of 200 nL Thereafter,
the mxture was filk¥p zattwrlaw&wdatheswafzﬁg fane filter to obtain a
liquid prgﬁﬁgﬁtion (pH 30 7.4). Each vial was filled with the liquid
preparati on 8 0 mL), lyophilized and then closed airtight to obtain a

| yophi | i zddtappleg8r ati on of a crystal. Water content: 0.03%

15 To a suspension of Compound A (69.0 g) in Water for Injection (760 mL) was
added meglumine (85.8 g), and the mixture was stirred to dissolve Compound A.  To the
obtained solution was added Water for Injection to give a total volume of 920 mL. To the
solution (240 mL) was added urea (1.50 g), and it was dissolved, then filtered through a 0.22-pm
membrane filter to obtain a liquid preparation (pH 7.7). Each vial was filled with the liquid

20 preparation (8 mL), lyophilized and then closed airtight to obtain a Iyophilized preparation of a
crystal.

Water content: 0.02%
Lyophilization method: the same as in Example 7.
{0062]
25 Example 29
To a suspension of Compound A (15.0 g) in Water for Injection (160 mL) were

added meglumine (18.6 g) and nicotinic acid amide (1.25 g), and the mixture was stirred to
dissolve Compound A. To the obtained solution was added Water for Injection to give a total
volume of 200 mL. Thereafter the mixture was filtered through a 0.22-pm membrane filter to
30 obtain a liquid preparation (pH 7.8). Each vial was filled with the liquid preparation (8 mL),
Jyophilized and then closed airtight to obtain a Iyophilized preparation of a crystal.
Water content: 0.02% |
Lyophilization method

1. Vials were cooled at the shelf temperature of -60°C to freeze the content.



Lyophi li zation nmethod: the same as in Exanple 6. 26 Exanple 42

To a suspension of Conmpound A (12.0 g) in Water for Injection (170 nL) was
added nmeglumne (15.7 g), and the m xture was stirred to dissol ve Conpound
A. To the obtained solution was added Water for Injection to give total
volume of 200 nL. Thereafter, 5 the mxture was filtered through a 0.22-pm
menbrane filter to obtain a liquid preparation (pH 8.5). Each vial was
filled with the |liquid preparation (10 n3), Iyophilized and then cl osed

airtight to obtain a | hilized eparation S 0 ter .content:
0. 02% Lyoéhﬁe t%“alqu?}wer?ﬁﬁ’%d’bals Wﬁéﬂ@&%@f tggfh Sﬁ‘egé%fa “%0% % C[%%‘}%] ‘”égarrpl e 43
Product | oReiasaiReht@atmRisain hsraaetramsss. as in Exanple 41 to obtain a
liquid preparation (pH 7.6). Each vial was filled with the |iquid

prepar at i @nlieremprryture|of Sistviials wesFoaled ta the phedlitepureatyierof Rt of ‘ae %ﬁ*&ﬂ fa
| yophi | i ze%lsgﬂegg%a%gn%gggglﬁg?}ggtg%%%y&lgﬁ%fg%znt 0. 01% Lyophi lization

met hod: the

Products og. T‘I&Sterﬁperrﬁtofenﬁmei vial$ tves mamemwthmheﬁsemmr&manﬁl@C4®d¢r0fa0mnaﬁsﬁ a
liquid 20 _pre aratlo H 8.5). .Each vial was fill ‘ th %he | i Uld 0
prepar at i 8 °f 2oL and ﬂiley‘g?}ﬁwﬂei%"dm%‘ﬁ%d s SaRp Bgeéﬂ“ea egsﬁlfne SIRSEANEF fors

| yophi | i zggd,greparation of a crystal. Water content: 0 00@6Lyophlllzat|on
met hod: the same as in Exanple 7. [0078] 25 Exanple To the
liquid pr ép’ﬁh@t@myﬂa'(lwflﬂtﬁ)v&@fi wmeraaseﬁtqth@s@gﬁ@nmﬁwérof AL G apd theiglt were wer e

added trehal solution (pH 7.7) was
obt ai ned. %%ﬁnvcfail Sm%lp%f%r%a%q%ﬂ&?%}ené%f%%?gﬁrﬂigm | yophi l'i zed and
then chesedTid téﬁlp@'bﬁmetdft@hhﬂb waginkigasplid the d&lfpempmﬁaﬁelocﬁm@and therwals whre
30Water content: 12% Lyophi l'i zati on met hod: th same as i n Exanpl e 6.

[ 0079] Exalﬁﬁbqlt@n%a“@ﬁ%w%ﬂ%ﬂ‘ ?%’H’ﬁﬁ%&%efa(“fe 8 °8Rd gl ycine (1.10 g),
and a sol ypsg@ap (pH 7.8) was obtained. Each vial was filled with the
solution (10 L), lyophilized and then closed airtight to obtain a

| yophi i zéi#amﬂ@ﬁﬁr ation of a crystal. Water content: 0.03% 5Lyophilization

method: the same asifie 'ﬁﬁ@i%!r&m%hon (55 mL) produced in the same manner as in Example 7
15 was added trometamol (0.55 g), and a solution (pH 8.9) was obtained. Each vial was filled with
the solution (10 mL), lyophilized and then closed airtight to obtain a lyophilized preparation of a
crystal.
Lyophilization method: the same as in Example 7.
[0064]
20 Example 31
To the liquid preparation (210 mL) produced in the same manner as in Example 7
were added glycine (2.10 g) and trehalose (2.10 g), and a solution (pH 7.9) was obtained. Each
vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a
Iyophilized preparation of a crystal.
25 Lyophilization method: the same as in Example 7.
[0065]
Example 32
To the liquid preparation (210 mL) produced in the same manner as in Example 7
were added L-alanine (2.10 g) and trehalose (2.10 g), and a solution (pH 8.0) was obtained.
30 Each vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a
[yophilized preparation of a crystal.
Lyophilization method: the same as in Example 7.
Water content: 0.05%
In the powder X-ray diffraction pattern of the lyophilized preparation, the same



[ 0080] Exanple 47 To the liquid preparation (55 nmL) produced in the sane
manner as in Exanple 7 were added D-nmannitol (0.28 g) and glycine (0.28 g),
and a solution (pH 7.9) was obtained. 10 Each vial was filled with the
solution (10 nmL), lyophilized and then closed airtight to obtain a

| yophilized preparation of a crystal. Water content: 0.07% Lyophilization
nmet hod: the sanme as in Exanple 6. [0081] 15 Exanple 48 To the liquid
preparation (55 nlL) produced in the sang4manner as in Exanple 7 were added
D-mannitol (1, n j ( : i 8) was

obt ai ned.”? a%?ﬁs]tg?sgl)of%gr)’géa?/&e%ﬁvﬁ %ﬁ}%ﬁ%){)g%ﬁ&g ing%%(}%ﬂoé %L%;are(oigg%‘z)eﬁl lized and
then cl ospd6é]i rtight to obtain a |yophilized preparation of a crystal.
20Wat er cantent.. 0.04% Lyophilization nethod: the sanme as in Exanple 7.
[0082] ExEFAMRC 3D To the |iquid preparation (55 nl) produced in the sane
manner as in Exanplhgaldwak filed eviddisteduplirefaratidn (WH 8.8, Bugh) producédinghe

manuf act ured by Ensui ko- Sugar Refi ni ., Ltd. nd glycine (1.10 g), and
a sol uth oFAICIRANRCIAS IS XARE 5?%@3"@%@%0\%? apd %gie% i“l%ftgﬁggﬂ}/ {Oﬂr&tf%e sol ution
(10 m), hﬁéﬂﬁtﬂd&&%ﬁﬁéﬁﬂds{@ﬂr EIMSRL AT ) §bk afigdoht distoleed yapbi | i zed
preparation of a crystal. ter content: 0.14% I_‘%{ophi |'i zati on nmethod: the
same as i hopkilirgsion, tBe vigle Weoodsed Eixtiahpoeobn a lyophilized preparajign phaerysiaiyi d
preparation (55 ni) : i SAITE s TRRNGT, in Exanple 7 were added
purified white sug&'ﬁ%@ﬂ%&ggfﬂeﬁ#gﬁu %ctur ed by gfﬁl ko Sugar Refining Co.,
Ltd.) and[@6ycine (1.10 g), and a solution (pH 7.8) was obtained Each vi al
was filrﬁle% W t.h ahe solution 28 (10 nlL), lyophilized and then cl osed
airtig 52“8%1 éu n a |yophilized preparation of a crystal. Water content:
0. 02% Lyophi | i zat i ovialg®deheaflledtwith thaligidrepanatioxdpip8d , 70 miL)P®djced irHkanpl e 51

To the liquid prepar.ation 5 o) inth e manner.as in Exanpl e
41 were agﬂ%‘?:lm?‘?l’éﬁ%ﬂ lﬁééa‘(‘ﬂ.g’g@”gpaéfﬁ’ﬂmgb{iﬁg]nﬁnﬁé’%g?%%S,ug%rgﬁI%g’soI ut i onm()pH
7.4) was ghhahaesd bEEafIN fgavRefidind C@d i) kerctdd@edsaldulisselned, 1ufwt ) |,

L ol ophination: he Vit weve losed aithght 5 ot 2 yopfiivdd Reparaios or PSR 2 o1
i5 Lyophilization method: the same as in Example 7.
[0068]
Example 35

To the liquid preparation (90 mL) produced in the same manner as in Example 7
were added glycine (0.90 g) and D-sorbitol (0.90 g), and a solution (pH 8.0} was obtained.
20 Each vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a
lyophilized preparation of a crystal.
Lyophilization method: the same as in Example 7.
[0069]
Example 36
25 To the liquid preparation (210 mL) produced in the same manner as in Example 7
were added L-alanine (2.10 g) and D-sorbitol (2.10 g), and a solution (pH 8.0) was obtained.
Each vial was filled with the solution (10 mL), Iyophilized and then closed airtight to obtain a
lyophilized preparation of a crystal.
Lyophilization method: the same as in Example 7.
30 [0070]
Example 37
To the liquid preparation (90 mL) produced in the same manner as in Example 7
were added glycine (0.90 g) and xylitol (0.90 g), and a solution {(pH 7.9) was obtained. Each
vial was filled with the solution (10 mL), Iyophilized and then closed airtight to obtain a



10Water content: 0.03% Lyophilization nethod: the same as in Exanple 6.

[ 0085] Exanple 52 To the liquid preparation (55 nL) produced in the sane
manner as in Exanple 7 15 were added trehal ose (0.28 g) and L-al anine (0.28
g), and a solution (pH 7.9) was obtained. Each vial was filled with the
solution (10 nmL), lyophilized and then closed airtight to obtain a

| yophi |l i zed preparation of a crystal. Wat er content: 0.04% Lyophilization
met hod: the sanme as in Exanple . 20 [0086] Exanple 53 To the liquid

preparati 5 ed N the sanme manner as in Exanple 7 were added
trehalosegfﬁgggd pﬁ%P?#? f%e (0.55 g), and a solution (pH 7.9) was

obt ai ned. Each Dybﬁhhmmfneﬂhbedhw\aatﬂeashe‘iﬂuﬂplﬁﬁ on (10 nmL), lyophilized
and t hen &@?ﬁ ed airtight to obtain a 25 |yophilized preparation of a

crystal . r content: 0.04% Lyophilization nethod: the same as in Exanple
6. [0087] Etapr@b®e 54 30To the liquid preparatlon (55 nmL) produced in the
same manner as in Exanple. 7 were, added_trehal Téél 10 and ne

(1.10 §), and a smIQQQﬁﬁ%%WWW“§¥m“%%m&bﬁﬁ@ﬁ@ m ehﬁénkﬁy? % with
the sol utipp aﬁ&éh 1hhnind W)laha S%ﬁn@lf‘(@ 93\%? BAnch gﬁmnqpmtslogwas biRaindt aiFacta

| yophi | i zed preparation of a cr ter content 4%
Lyophi | i zatal oS hath: the $pdution Iaé) |1YPPQ§15WD€1 then 0[‘@@?8%]"18543%13&1 55 To the

liquid pr uced in the sane manner as in Exanple 42 5
Blilhithianitgf bts 25941

wer e adde and L-alanine (0.55 g), and a solution (pH
8.4) was obt ai ned. Iﬁamhﬁmﬁmhnmﬁmﬁfﬁwkmntwmnfkammkféolutlon (10 nl),
Iyoph|I|Zﬁﬂngd then closed airtight to obtain a |yophilized preparation of
a crys{al content: 0.03% Lyophilization nethod: the sanme as in
Exanpl e 6Exdfple@989] Exanpl e 56

To the liquid preparation (90 mL) produced in the same manner as in Example 7
were added glycine (0.90 g) and D-mannitol (0.90 g), and a solution (pH 7.9) was obtained.
Each vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a

15 lyophilized preparation of a crystal.
Lyophilization method: the same as in Example 7.
[0073]
Example 40
To the liquid preparation (210 mL} produced in the same manner as in Example 7
20 were added L-alanine (2.10 g) and D-mannitol (2.10 g), and a solution (pH 8.0) was obtained.
Each vial was filled with the solution (10 mL.), lyophilized and then closed airtight to obtain a
lyophilized preparation of a crystal.
Lyophilization method: the same as in Example 7.
[0074]
25 Example 41

To a suspension of Compound A (12.0 g) in Water for Injection (180 mL) was
added meglumine (14.9 g), and the mixture was stirred to dissolve Compound A.  To the
obtained solution was added Water for Injection to give a total volume of 200 mL. Thereafter,
the mixture was filtered through a 0.22-um membrane filter to obtain a liquid preparaticn (pH

30 7.4). Each vial was filled with the liquid preparation (10 mL), lyophilized and then closed
airtight to obtain a lyophilized preparation of a crystal.

Water content: 0.03%

Lyophilization method: the same as in Example 6.

[0075]



To the liquid preparation (55 nL) produced in the sane manner as in Exanple
7 were added trehal ose (0.28 g) and L-alanine (0.28 g), and a solution (pH
8.0) was obtained. Each vial was filled with the solution (10 nL),

| yophilized and then closed airtight to obtain a 15 |yophilized preparation
of a crystal. Water content: 0.02% Lyophilization nethod: the sanme as in
Exanple 7. [0090] Exanple 57 20To the liquid preparation (55 nmL) produced
in the sane manner as in Exanple 41 were&s6added trehal ose (0.55 g) and

L- al ani ne %£%£54£), and a solution (pH 7.5) was obtai ned. Each vial was
filled wik ©"s0l ution (10 nL), |yophilized and then closed airtight to
obtain a | yophilized apugessiat df@ongourd & ()23t @lin Wakt dor Igjectioarit 70 L0486
25Lyophi li zation nmethod; the sane as in Exanmple 7. [0091 anpl.e 58 To the
o a pr et BERST RS A o DR GEEra TR PP, ARl 42

ver e addeghitih&h@hase Wad a®Rd Wated Bt Thjeddanb BRe (@l 30huge.of 300mA. SThéstdfen (pH
8.4)was obtained. 30 Each vial was filled with the solution (10,

sol uti. ni)
| yophi I5i ztsd miirer wasrfilieted shrdughi ar @ 2 wn meesmbgedilisT & qbiasphliayid BepHrigs4PEt i on of
a crystal , Water, ¢ enty; 10..0200.L i) iﬂ?nﬂ? s SRR in
Exanpl e 75.;‘5)'30Ee a&%ﬁﬁ%ﬁﬁ?d%&s ]ﬁgeh%ﬁ?cgﬁqe%&%?o%éar at tcl)ﬂ)%ag%& Jn%d pr ocljﬁgded in the

same manngktighstd dbtdox alyppldlizedwesparasionleth ¢ryedlal ose (1.10 g) and L-al ani ne
(1.10 g), and a solution %ﬁH B 9) was obtai ned. Each vial was filled with
the solution (10 mil}2*q508%H PP2%0 and then closed airtight to obtain a 5

| yophi | i zed prepar atyoghiligfioRmeits81tat sambhis&f Eaiplet : 0. 02% Lyophi | i zati on
nmet hod: the sanme as in Exanple 7. [0093] Exanple 60 10To the liquid
prepar®¥ti 897665 m.) produced in the same nanner as in Exanple 7 were added
D-sorbitobx&gﬂg§3g) and L-alanine (0.28 g), and a solution (pH 7.9) was
obtai ned. Each vial was filled with the solution (10 niL), |yophilized and
then closed airti ghRrodustieshwas perfarmhsfoip i sae gapncs 3a diyapmledtl tg obtaipayliguid
vater contenl: ;8 §846). Each vial was filled with the liquid preparation (10 mL), Iyophilized and

then closed airtight to obtain a lyophilized preparation of a crystal.

15 “Water content: 0.01%
Lyophilization method: the same as in Example 7.
[0077]
Example 44
Production was performed in the same manner as in Example 42 to obtain a liquid
20 preparation (pH 8.5). Each vial was filled with the liquid preparation (10 mL), lyophilized and
then closed airtight to obtain a lyophilized preparation of a crystal.
Water content: 0.00%
Lyophilization method: the same as in Example 7.
[0078]
25 Example 45
To ;(he liquid preparation (55 mL) produced in the same manner as in Example 7
were added trehalose (1.10 g) and glycine (1.10 g), and a solution (pH 7.7) was obtained. Each
vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a
lyophilized preparation of a crystal.
30 Water content: 0.12%
Lyophilization method: the same as in Example 6.
[0079]
Example 46

To the liquid preparation (55 mL) produced in the same manner as in Example 7



15Lyophilization method: the sane as in Exanple 6. [0094] Exanple 61

To the liquid preparation (55 nmlL) produced in the sanme manner as in Exanple
7 were added D-sorbitol (0.28 g) and L-alanine (0.28 g), and a solution (pH
7.9) was obtained. 20 Each vial was filled with the solution (10 ni),

| yophilized and then closed airtight to obtain a |yophilized preparation of
a crystal. Water content: 0.04% Lyophilization nethod: the sane as in
Exanple 7. [0095] 25 Exanple 62 27 To the liquid preparation (55

m.) produced i,n the sa ner ,as | r moni t (1.10
0y ahd” - SFt i a8 G DR Al b 55 R Eodulfi Gura Bl AN el O
was fill edialwvistiltedevidiaherdoluion (T0nh), )yophijiephint ithee dloasthittigeito obtesied ai rti ght
to obtain_a |yophilized eparation of a crystal. 30Water content: 0.07%
Lyophi i 2 HOPRH PR RSEIOP fit SU as i Exanpl e 6. [0096] Exanple 63 31 were
added D-mannitol ( IwkB @hterndotesal anine (1.10 g), and a solution (pH 7.8)
was obtained. Each vial was filled with the_solution (10 nL), lyophilized
and thén cl osed ai risvepitization psthadthasampss B FX3WE breparation of a crystal .
Wat er COoNfRRbj 0. 04% 5Lyophi l'i zati on nmethod: the sane as in Exanple 7.

[ 0097] Exanple 64 To the liquid preparation (55 nmL) produced in the sanme
manner asEksmplrdhple 7 were added purified white sugar (0.28 g,

manuf act ured by Ensyj - SU i Nk - al- ARl . 28
g), and a soIutions%ﬂﬁﬁvig?ﬁ%ggﬁgﬁgg?ﬁé }bggéhgb%gggaﬁég¥%f%Eg@§?§ﬂg?he

sol uti on @f adtgd Dinyampiteil(0.28g) aadglicheri0.28 gk extt asohitiogipH 7 9) ohd eitainaal.

| yophi |l ized pr.eparation.of a crystal. ter..cogntepnt: 0.03%. il.ization
et hoct ¢ RaDafRv i e Wil oo B O Pigap o ang s gdsed bt RbahEh ) 07
l'iquid prQ@@n@&&p@eﬁﬁﬁmﬁbfaa@gﬁuced in the sane manner as in Exanple 7 were

added purified white sugar (0.55 g, manufactured by Ensui ko Sugar Refining
Co., Ltd.) and L-al WAFH&rEntB8497¢) " and a solution (pH 7.8) was obt ai ned.

Each vial was fill ediophilibatioR el thé ©iind akGn Bkampld yophi | i zed and then cl osed
airtight to obtain a [yophilized preparation of a crystal. 20Water content:

0. 02% Lyop#I8li zati on nethod: the same as in Exanple 6.
15 Example 48

To the liquid preparation (55 mL) produced in the same manner as in Example 7
were added D-mannitol (1.10 g) and glycine (1.10 g), and a solution {pH 7.8) was obtained.
Each vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a
lyophilized preparation of a crystal.
20 Water content: 0.04%
Lyophilization method: the same as in Example 7.
[0082]
Example 49
To the liquid preparation (55 mL} produced in the same manner as in Example 7
25 were added purified white sugar (1.10 g, manufactured by Ensuiko Sugar Refining Co., Ltd.) and
glycine (1.10 g), and a solution (pH 7.7) was obtained. Each vial was filled with the solution
(10 mL), lyophilized and then closed airtight to obtain a lyophilized preparation of a crystal.
Water content: 0.14%
Lyophilization method: the same as in Example 6.
30 [0083]
Example 50
To the liquid preparation (55 mL) produced in the same manner as in Example 7
were added purified white sugar (1.10 g, manufactured by Ensuiko Sugar Refining Co., Ltd.) and
glycine (1.10 g), and a solution (pH 7.8) was obtained. Each vial was filled with the solution



[ 0099] Exanple 66 To the liquid preparation (55 nmL) produced in the sanme
manner as in Exanple 7 25 were added purified white sugar (1.10 g,
manuf act ured by Ensui ko Sugar Refining Co., Ltd.) and L-alanine (1.10 g),
and a solution (pH 7.8) was obtained. Each vial was filled with the
solution (10 nmL), lyophilized and then closed airtight to obtain a

| yophi |l i zed preparation of a crystal. Water content: 0.03% Lyophilization
met hod: the sane as in Exanple 6. 30 [01Z0] Exanple 67 To the

l'iquid pr t e 7 were
added purlﬁargg) :%’P ?lelzes%uné%he?(s%%f&%g%%E&%@%ﬁ@&“%@@%g%ﬁdg%g%ar Ref i ni ng
Co , Ltd.) and L- al @aten@nfot: 282‘@) and a solution (pH 7.9) was obtai ned.
Each vial was fill h the | on | yophilized and t hen

cl osed airtight toegﬁw‘?ﬁnﬁn ﬁ‘f}’ aﬁrme%)ér |%)n of a crystal. Water
content: 8@@2?/0 Lyophi li zation met hod the sane as in Exanple 7. [0101] 5
Exanpl e 6 To the liquid preparation (55 nL) produced in the
same mehnéXa@pleidh Exanpl e 7 were added purified white sugar (1 10 g,

nmanuf act ured by Ens’%ﬂﬁ@ixéﬂgﬁf B@tfldnr('SS'%L roduédddn Jhe@dnele latletid A Exbrhpl2@19) ,
and a solution (pH 7.8 alne Each vial was filled wth the solution

(10 nl), Iweopidded zelmlcanw iﬁr@r@n@; Ladsainedp-p1 By pnd 2 widion 4 74) Moo ’P‘idz ed

preparati r 0) chqﬂff?e LhiQh obEifod: the
sane as i%gﬁ@% ﬁ;ﬁh%@(@i \Qﬁl&g% e Q%Bmgzgﬁﬁgfag}ﬁédoﬁﬁ%npound A (36.0
g) in Wt eyo;ﬂaﬂrzedmepmtﬁommfedﬁz@tahL) was 15 added neglum ne (46.2 g), and the
m xture_was sti rredg}éf di rrpound A. To the obtained solution was
added Water for I nj 8" g(f‘;' t a total volume of 480 nL Thereafter, the
m xture was filter edydphn@mrﬂetﬁb&ﬂmpmmnbﬁamaplm ter to obtain a | iqui d
preparation égH 8.6). Each vial was filled with the liquid preparation (8
m), Iyop ed and then closed airtight to obtain a |yophilized

preparati cgkagipleagzcrystal 20Water content: 0.02% Lyophilization nethod: the
same as in Exanple 6. [0103] Co arative ngie 1 To a suspegl?on f
Conpound A (13.8 g) Tpﬁw\lutl@rpr%#a 1Py Séelflr)d%f’@s inthe SAEE MBS 4 /n

agueousy SO»Q&#EMM%%H&%S@%O §@§%ﬁ@nalaﬁﬁ35(otzls%) Fnd b USIBHMASHSA9) Fag Bbthied)i SSOI Ve

Corrpoun ereafter ueous sodi um hydroxi de_sol uti on was

further adgast Vtad)wasjflhsitmtﬂfée Fﬂhﬂtqﬂg@ L), WPM’@G%@}W‘?W%@“&I}H@& #iter for
I nj ection 1%8% %’83%8&‘% %lfn% of 161 mL. Thereafter, the m xture was
pin

filtered t rane filter to obtain a |iquid preparation
(pH 8.4). Each vial Wmcmtbﬂte‘élo%t h the liquid preparation (7 nlL),
| yophilized 30 and e : Cﬁ%&ﬂfp‘ @ |yophilized preparation
of an anor phous pro Ef%‘f Illﬂﬁfeﬁe@%%ﬁ%e%?&eégg%

20  [0086]

Example 53

To the liquid preparation (55 mL) produced in the same manner as in Example 7
were added trehalose (0.55 g) and L-alanine (0.55 g), and a solution (pH 7.9) was obtained.
Each vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a

25 lyophilized preparation of a crystal.
Water content: 0.04%
Lyophilization method: the same as in Example 6.
[0087]
Example 54
30 To the liquid preparation (55 mL) produced in the same manner as in Example 7
were added trehalose (1.10 g) and L-alanine (1.10 g), and a solution (pH 7.8) was obtained.
Each vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a
lyophilized preparation of a crystal.
Water content: 0.04%



Lyophilization nmethod 1. Vials were cooled at the shelf tenperature of -60C
to freeze the content. 2. The tenperature of the vials was increased to the
shel f tenperature of -10C under vacuum 33 (50 Pa or below) and the vials
were mai ntained at the sanme pressure and the sane tenperature for 37 hours.
3. The tenperature of the vials was increased to the shelf tenperature of
0C and the vials were naintained at the sane pressure and the sane
tenmperature for 9 hours. 5 4. The tenper@ture of the vials was increased to

the shelf tenperatyre ,of 10C and.the vials re intained at the sane
pressure and the S;W}PI&?%@QF@P% %o%ﬁmﬁaﬁlcrfurxgmpleg The tenperature of the
vi al s was[goggy eased to the shelf tenperature of 20C and the vials were

mai nt ai ned at the sane pressure and the sane tenperature for 4 hours. 6.
The t enpeEs¥WI&df the vials was increased to the shelf tenperature of 40C

and the vials WereT%Qh@muEH%\%%@Qioat(smg) SrafR e (rRi66 b AfNtel Ren Badple 42
tenperature for 15 hours. [0104 I|Corrparative Exappl e 2 To a suspensi on of

| .
Conpourid aerersdel tephalose (&6 & an%l]r-a e (43509, e splutioned S dwues obtarrsh L
aqueous segi ( i | it s Qs o) BeN\ASsea 518 ¢h duaiglh SSol ve
15 Conpou%géhx@%ag?gg(%?g?%% Hl%ﬁ?(lg%t{} ’olggﬁlsﬂg%i&%ﬁrg h§dr o§<i de 1ésol uti cl)n was
further atibpbilizel @metjatation pfecrpsblt 0 8. 5. To the sol uti on was added Water for

I njection to give t ot al eXthld of 160 nL. Thereafter, the m xture was
m el

filtered through a 02970 flane filter to obtain a liquid preparation

(pH 8.5). Each vi alLyepisilifatioh egthotli the tdre as irgExathpbe @par ati on (8 nlL),

| yophi | i zgéhg d then closed airtight to obtain a |yophilized preparation of
an anothh 31;roduct. 20Lyophilization nmethod 1. Vials were cooled at the

shel f tempgpapere of -60C to freeze the content. 2. The tenperature of the
vials was increased to the shelf _teng)er ature qf 50C under vacu;é%n@%}glo Pa or

bel ow) and the vi al ® heHeidarepraionddd Bl) prduced e thp sgagimes adn e

tenper at urg. f Qi BRHIRYE @)d282gl-_) aﬁccgﬁQﬁhlnE‘?@ﬁs X 0 Rivkion §QJI B0} lvid Obtained.

To the each vial obtained in nparative anpl es and Exanpl es was added

Water for Begl) delrwasrilied orithithe sahdon 0 mik)alyephikized a3 Hiee Rlopsd Avalakf o I8 2 t he
n Tapre Se R B e b Aol e R, D1 S50l ui on time (seconds)
Exanpl e No. Di ssol uWatencanians 6(B&conds) 2 5
Lyophilization method: the same as in Example 7.
[0090]
Example 57
20 To the liquid preparation (55 mL) produced in the same manner as in Example 41
were added trehalose (0.55 g) and L-alanine (0.55 g}, and a solution (pH 7.5) was obtained.
Each vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a
lyophilized preparation of a crystal.
Water content: 0.01%
25 Lyophilization method: the same as in Example 7.
[0091]
Example 58
To the liquid preparation (55 mL) produced in the same manner as in Example 42
were added trehalose (0.55 g) and L-alanine (0.55 g), and a solution (pH 8.4)was obtained.
30 Each vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a
lyophilized preparation of a crystal.
Water content: 0.02%
Lyophilization method: the same as in Example 7.

[0092]
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Example 59

To the liquid preparation (55 mL} produced in the same manner as in Example 7
were added trehalose (1.10 g) and L-alanine (1.10 g), and a solution (pH 7.9) was obtained.
Each vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a

5 lyophilized preparation of a crystal.

Water content: 0.02%

Lyophilization method: the same as in Example 7.
f0093]

Example 60

10 To the liquid preparation (55 mL) produced in the same manner as in Example 7
were added D-sorbitol (0.28 g) and L-alanine {0.28 g), and a solution (pH 7.9) was obtained.
Each vial was filled with the solution (10 mL), Iyophilized and then closed airtight to obtain a
lyophilized preparation of a crystal.

Water content: 0.03%

15 Lyophilization method: the same as in Example 6.
[0094]
Example 61

To the liquid preparation (55 mL) produced in the same manner as in Example 7

were added D-sorbitol (0.28 g) and L-alanine (0.28 g), and a solution (pH 7.9) was obtained.
20 Each vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a
lyophilized preparation of a crystal.

Water content: 0.04%

Lyophilization method: the same as in Example 7.

{0095]
25 Example 62

To the liquid preparation (55 mL) produced in the same manner as in Example 7
were added D-mannitol (1.10 g) and L-alanine (1.10 g), and a solution (pH 7.8) was obtained.
Each vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a
Iyophilized preparation of a crystal.

30 Water content: 0.07%

Lyophilization method: the same as in Example 6.

[0096}
Example 63

To the liquid preparation (55 mL) produced in the same manner as in Example 7
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31
were added D-mannitol (1.10 g) and L-alanine (1.10 g), and a solution (pH 7.8) was obtained.
Each vial was filled with the solution (10 mL), lyophilized and then closed airtight to obtain a
lyophilized preparation of a crystal.
Water content: 0.04%
5 Lyophilization method: the same as in Example 7.
{0097]
Example 64
To the liquid preparation (55 mL) produced in the same manner as m Example 7
were added purified white sugar (0.28 g, manufactured by Ensuiko Sugar Refining Co., Ltd.) and
10 L-alanine (0.28 g), and a solution (pH 7.9) was obtained. Each vial was filled with the solution
(10 mL), lyophilized and then closed airtight to obtain a lyophilized preparation of a crystal.
Water content: 0.03%
Lyophilization method: the same as in Example 6.
[0098]
15 Example 65
To the liquid preparation (55 mL) produced in the same manner as in Example 7
were added purified white sugar (0.55 g, manufactured by Ensuiko Sugar Refining Co., Lid.) and
L-alanine (0.55 g), and a solution (pH 7.8) was obtained. Each vial was filled with the solution
(10 mL), lyophilized and then closed airtight to obtain a lyophilized preparation of a crystal.
20 Water content: 0.02%
Lyophilization method: the same as in Example 6.
[0099]
Example 66
To the liquid preparation (55 mL) produced in the same manner as in Example 7
25 were added purified white sugar (1.10 g, manufactured by Ensuiko Sugar Refining Co., Ltd.) and
L-alanine (1.10 g), and a solution (pH 7.8) was obtained. Each vial was filled with the solution
(10 mL), lyophilized and then closed airtight to obtain a Iyophilized preparation of a crystal.
Water content: 0.03%
Lyophilization method: the same as in Example 6.
30 [0100]
Example 67
To the liquid preparation (55 mL) produced in the same manner as in Example 7
were added purified white sugar (0.28 g, manufactured by Ensuiko Sugar Refining Co., Ltd.) and
L-alanine (0.28 g), and a solution (pH 7.9) was obtained. Each vial was filled with the solution
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32
(10 mL), lyophilized and then closed airtight to obtain a lyophilized preparation of a crystal.
Water content: 0.02%
Lyophilization method: the same as in Example 7.
{0101}
5 Example 68
To the liquid preparation (55 mL) produced in the same manner as in Example 7
were added purified white sugar (1.10 g, manufactured by Ensuiko Sugar Refining Co., Ltd.) and
]-alanine (1.10 g), and a solution (pH 7.8)was obtained. ~Each vial was filled with the solution
(10 mL), lyophilized and then closed airtight to obtain a lyophilized preparation of a crystal.
10 Water content: 0.02%
Lyophilization method: the same as in Example 7.
[0102]
Example 69
To a suspension of Compound A (36.0 g) in Water for Injection (400 mL) was
15 added meglumine (46.2 g), and the mixture was stirred to dissolve Compound A.  To the
obtained solution was added Water for Injection to give a total volume of 480 mL. Thereafter,
the mixture was filtered through a 0.22-pm membrane filter to obtain a liquid preparation (pH
8.6). Each vial was filled with the liquid preparation (8 mL), lyophilized and thén closed
airtight to obtain a lyophilized preparation of a crystal.
20 Water content: 0.02%
Lyophilization method: the same as in Example 6.
[0103]}
Comparative Example 1
To a suspension of Compound A (13.8 g) in Water for Injection (50 mL) was
25 added 1 mol/L aqueous sodium hydroxide solution, and the mixture was stirred to dissolve
Compound A. Thereafter, 1 mol/L aqueous sodium hydroxide solution was further added to
adjust the pH to 8.5.  To the solution was added Water for Injection to give a total volume of
161 mL. Thereafter, the mixture was filtered through a 0.22-um membrane filter to obtain a
liquid preparation (pH 8.4). Each vial was filled with the liquid preparation (7 mL), lyophilized
30 and then closed airtight to obtain a lyophilized preparation of an amorphous product.
Water content: 2.2%
Lyophilization method
1. Vials were cooled at the shelf temperature of -60°C to freeze the content.

2. The temperature of the vials was increased to the shelf temperature of -10°C under vacuum
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33
(50 Pa or below) and the vials were maintained at the same pressure and the same temperature
for 37 hours.
3. The temperature of the vials was increased to the shelf temperature of 0°C and the vials were
maintained at the same pressure and the same temperature for 9 hours.
5 4. The temperature of the vials was increased to the shelf temperature of 10°C and the vials were

maintained at the same pressure and the same temperature for 4 hours.
5. The temperature of the vials was increased to the shelf temperature of 20°C and the vials were
maintained at the same pressure and the same temperature for 4 hours.
6. The temperature of the vials was increased to the shelf temperature of 40°C and the vials were

10 maintained at the same pressure and the same temperature for 15 hours.
[0104]
Comparative Example 2

To a suspension of Compound A (12.0 g) in Water for Injection (70 mL) was

added 1 mol/L aqueous sodium hydroxide solution, and the mixture was stirred to dissolve

15 Compound A. Thereafter, 1 mol/L aqueous sodium hydroxide solution was further added to
adjust the pH to 8.5.  To the solution was added Water for Injection to give a total volume of
160 ml.. Thereafter, the mixture was filtered through a 0.22-pm membrane filter to obtain a
liquid preparation (pH 8.5). Each vial was filled with the liquid preparation (8 mL), Iyophilized
and then closed airtight to obtain a iyophilized preparation of an amorphous product.

20 Lyophilization method
1. Vials were cooled at the shelf temperature of -60°C to freeze the content.
2. The temperature of the vials was increased to the shelf temperature of 50°C under vacuum (50
Pa or below) and the vials were maintained at the same pressure and the same temperature for 39
hours.

25 {0105]
Test Example 1: Solubility

| To the each vial obtained in Comparative Examples and Examples was added

Water for Injection (10 ml.) and the vials were shaken by hand. Thus, the dissolution time of
the solid substance was measured. The results are shown in Table 3.

30



69 7 Conparative 36 3 Exanple 1 60 Conparative 37 5 Exanple 2 65 35
[ 0107] The dissolution tinme of an anorphous sodi um salt
(Conparative Exanple 1) was 60 seconds. The dissolution tine of an

anor phous sodium salt (Conparative Exanple 2) was 65 seconds. 5The
dissolution tinme of a mlled crystal of a meglum ne salt nonohydrate
(Exanple 2) was 5 seconds. The mlled crystal of a meglum ne salt exhibited
nore superior solubility than the anorphidus sodiumsalt. The
di ssol uti ﬁﬂogf me of an anorphous meglum ne salt (Exanple 5) was 5 seconds.
The anor phous’ nmegl um ne salt exhibited nore superior solubility than the 10
anor phous [BbEi3gm sal t. The dissolution time of preparations

( Exanpl es—6-+0-9—41t-to44)produced—by | yophiiizattoninectudingan——
anneal i ng Btaapledde 10Disgolattongecdsefondsihe pEeseraNron Predipadimsisecends)
process exhi bixed nore superiagr solubility thag the anorphousssodi um salt
even though it.is not mlled. 515The di ssolutiag time of prepagations

(Exanmpl es 10 t/o 13) containing am no acids as an additive; preparations
(Exanpl es 14 t% 19) contai ni nl% saccharides as *8n addi tive; préparations
(Exanpl es 20 t 23) containi ¥ sugar al cohol s4ds an additive;l9reparations
(Exanmpl es 24 t®© 26) containimp salts as an additive; a preparidti on (Exanple
27) containingcreatinine as gn additive, a pigparation (Exangle 28)

cont ai ni ng urza as an additive, a 20 preparatign (Exanple 29),-containing
nicotinic acid amde as an additive; and a preparati on (Exanpl.e 30)

cont ai ni ng trdket anol as an additive dermnstré‘ge t hat these p|9epar ations
exhi bit nuch ddre superior soldubility than an 4nor phous sodi ufm salt.
Furthernore, tihe di ssolution t7i ne of preparatidins (Exanples 3% to 34, 45,
46, 49 to 59, 184 to 68) contajsyning am no aci dyggand sacchari dgg, and

pr epar ations (lgxarrpl es 35 to 4)0,

49 9
16 13 50 5
17 17 51 5
18 16 52 7
19 16 53 5
20 8 54 5
21 18 55 5
22 14 56 9
23 21 57 5
24 9 58 5
25 12 59 7
26 11 60 5
27 20 61 5
28 12 62 5
29 18 63 9
30 8 64 5
31 4 65 5
32 4 66 5
33 5 67 6
34 7 68 8
35 4 69 7

Comparative

36 3 Example 1 60
37 5 Comparative 65

Example 2




25 47, 60 to 63) containing am no acids and sugar alcohols all fall within
the range of 10 seconds and thus exhi bited extrenely superior solubility.
[0108] Test Exanple 2: Appearance Appearance was observed. As a result,

| yophi li zed preparations of Exanples 7 30 and 8 | ooked uniformw thout a
melting mark. Furthernore, the preparations of Exanples 12, 15, 27, 31 to
33, 36, 38, 51,55 and 59 were uniformcakes without a nelting mark. The
surface of the preparations was snooth aifd appearance was nore
satisfactfdly)7 Lyophi li zed preparati ons havi ng nore preferabl e appearance
were obta ned]by bl endi ng additives. [0109] 36 Test Exanple 3: Stability
(1) The |yophil i zedhpdepentd tomsofeh aBogiplcwdipm Blt (Goppardtive E3amplg 1) weg, 23,

checked 1 0? SRpEar e Bnioy Bbe alaf LBAPr g by el Sl S BRB TR R e

appear ancasedangge and reduction of the content of 5 Conpound A were not
observed. [0110] Test Exanple.4: Stahility (2) . Th ophi li zed
prepar ations of Exa%ldéséﬁl%@onatﬁﬂe ‘Efg‘rfﬂ'ilfa%{”iyé@ Oé?éfffﬁ}uguie %étruéonio&fdé%‘f’ at ed

(1, 200, 00@5}&&1{)&5?}\)@5%{30@@@3.' B i fldR228d b Skgl bbbk Mt atebiteh &lord da@érior 10
appearance was observed. As a result, appearance change was not observed in
t he prepaseltbibfy thin thxapgrpeovsgedipstiéas t he preparation of Conparative

Exanple 1 turned i - . EeheRin wFRAW NGS
[0111] "hft dﬁs@ﬁﬂ%?x@é gp%{omde Hg’>E<Si ray di E}élg(ﬁ){%ﬁigggtter n of a

crystal ofeandegTheamepbaistmegBininosaltieybibigdanore fuperior solubility than the

6-fl uogqo- 3-h roxS)()alz- éﬁtaZi necar boxam de; Fig. 2 is a powder
X-ray f FPSESH pétJ ern of an anorphous neglum ne salt of 6-

f 1 uor o- 3- hydr oxy- 2- Phyerdissblndemntithe styreghegtioan@Examples 6 to 9, 41 t¢-44) . pr&@lucesl tly powder

X-ray diffraction pattern of a.crystal n _anhydraus negl um ne,salt of
o 1 or o ey R G aSuRn Seh el w30 PR R REe A EF
[0112] this process exhibited m@R@sipbli@sofubllite@ainiht Bmarpheg! sodiumesal abdn thdugh it is

6- f | uor o- 3- hydr oxy- 2- pyrazi necar boxam de of the present invention is
superior i"Rt®dledpility and useful as an injectable 25 preparation. 37

CLAI M5 4. A megl umi nensidshblu@bn mé bﬂﬂ@?’ﬁé’{ioﬁyeﬂx@w}egw)wmE@ﬁﬁﬁiﬁ@@ﬁﬁaﬁiadias or a
hydrate thereof 2. A crystal of a neglum ne salt of

6- f | uor o- 3s By additkye: PICPAFFEDRAP deeapksdia BB coptaiging saccharides as an additive;
preparations (Examples 20 to 23) containing sugar alcohols as an additive; preparations
(Examples 24 to 26) containing salts as an additive; a preparation (Example 27} containing
creatinine as an additive, a preparation (Example 28) contéining urea as an additive; a

20 preparation (Example 29) containing nicotinic acid amide as an additive; and a preparation
(Example 30) containing trometamol as an additive demonstrate that these preparations exhibit
much more superior solubility than an amorphous sodium salt.

Furthermore, the dissolution time of preparations (Examples 31 to 34, 45, 46, 4%
t0 59, 64 to 68) containing amino acids and saccharides, and preparations (Examples 35 to 40,
25 47, 60 to 63) containing amino acids and sugar alcohols all fall within the range of 10 seconds
and thus exhibited extremely superior solubility.
[0108]
Test Example 2: Appearance
Appearance was observed.  As a result, lyophilized preparations of Examples 7

30 and 8 looked uniform without a melting mark. Furthermore, the preparations of Examples 12,
15,27, 31 to 33, 36, 38, 51, 55 and 59 were uniform cakes without a melting mark. The surface
of the preparations was smooth and appearance was more satisfactory. Lyophilized
preparations having more preferable appearance were obtained by blending additives.

[0109]



hydrate thereof 3. An anor phous neglum ne salt of

6-f 1 uor o- 3- hydr oxy- 2- pyrazi necar boxam de. 4. An injectable preparation
containing a nmeglum ne salt of 6-fluoro-3-hydroxy-2- pyrazi necarboxam de or
a hydrate thereof 5.The injectable preparation according to claim4,
wherein the meglum ne salt of 6- fluoro-3-hydroxy-2-pyrazi necarboxam de or
a hydrate thereof is a crystal. 6.The injectable preparation according to
claim4, wherein the nmeglumine salt of 6%

fl uoro- 3- OX¥Ymd3 Ry L@zl pacar boxam de or a hydrate thereof is an anorphous
product . ?%é%eé%{pn];e'ct abﬁgmgr eparation according to claim4 or 5, further

5
cont ai ni ng an an ndhadjoghifing pemseatiohsef remplss 7ah 1&nilnb. 48129, 3hdla32sifyar

al cohol . 8. A vyophilized pr rati. cont ajning, a f

o1 1 uor o- S VER Pl A IS r BRI Sl F B b stfedt TR B Bpbe B o
accor di ngréidullraioafompbeicei N AderesEg hppdanecsdbige@hd reduction of the content of
6- fl uor o- 3- hydr oxy- 2- pyrazi necar boxam de is a crystal 10.The |yophilized
pr epar &t i GATERNYAHVE DPIPbEIEdm 8, wherein the negl unine salt of

6-fl uor o- gnw]dr oXy- 2- pyrazi necar boxam de i s an anorphous product. 11.The
| yophi |i zed preparation according to claim8 or 9, further containing an
am no aci deshByaraple Ac¥raktyd®, or an amino acid and a sugar al cohol. 12.A

process for producgﬂgllgogp%@%t ﬁgnpéﬁm;@sés%@agggaﬁwmmﬁ ¥ghike O a

megl um ne salt of I oxy- 2- pyrazi nec oxam de, conhprising the
steps:  (ipadtatsl (il 200,600 129 UehiSa B6S latip@ALRZ0BERIBINRD65/M) and then their

6- f | uor o- 3- hydr oxy- 2- pyrazi necar boxam de and nmegl um ne to, produce a, frozen
produckl, apEERrapgoVas SRBaEdt hAS A &I ERPIECH FIAPEWEY S 8 C‘B’F%Ug? prepgrafjon

cool i ng t Bepf £04e6h; RiedECH RiorB CondpatiGAE L AIpIO1 RittealideBRnEd-FafoloN.
13. The process accarding t%B%?AaIi n(1) 12, omnﬁi%)eraeli n thg&gchi evilng te%pgr ature of
the frozen product falls within the range of -20 to -5Cin the step of

i ncr easi ngptRe HERPFRESAHN 6F SHEDIEAWNIEEN Product .
fo111}
Fig.lisa powdér X-ray diffraction pattern of a crystal of a meglumine salt
15 (monohydrate) of 6-fluoro-3-hydroxy-2-pyrazinecarboxamide;
Fig. 2 is a powder X-ray diffraction pattern of an amorphous meglumine salt of 6-
fluoro-3-hydroxy-2-pyrazinecarboxamide; and
Fig. 3 is a powder X-ray diffraction pattern of a crystal of an anhydrous
meglumine salt of 6-fluoro-3-hydroxy-2-pyrazinecarboxamide.
20
INDUSTRIAL APPLICABILITY
f0112]
A preparation filled with a meglumine salt of 6-fluoro-3-hydroxy-2-
pyrazinecarboxamide of the present invention is superior in solubility and useful as an injectable

25  preparation.
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CLAIMS
1. A meglumine salt of 6-fluoro-3-hydroxy-2-pyrazinecarboxamide or a hydrate
thereof.
2. A crystal of a meglumine salt of 6-fluoro-3-hydroxy-2-pyrazinecarboxamide or a
hydrate thereof.
3. An amorphous meglumine salt of 6-fluoro-3-hydroxy-2-pyrazinecarboxamide.
4. An injectable preparation containing a meglumine salt of 6-fluoro-3-hydroxy-2-
pyrazinecarboxamide or a hydrate thereof.
5. The injectable preparation according to claim 4, wherein the meglumine salt of 6~

fluoro-3-hydroxy-2-pyrazinecarboxamide or a hydrate thereof is a crystal.

6. The injectable preparation according to claim 4, wherein the meglumine sait of 6-
fluoro-3-hydroxy-2-pyrazinecarboxamide or a hydrate thereof is an amorphous product.

7. The injectable preparation according to claim 4 or 5, further containing an amino

acid and a saccharide, or an amino acid and a sugar alcohol.

8. A lyophilized preparation containing a megilumine salt of 6-fluoro-3-hydroxy-2-
pyrazinecarboxamide.
9. The lyophilized preparation according to claim 8, wherein the meglumine salt of

6-fluoro-3-hydroxy-2-pyrazinecarboxamide is a crystal.

10. The lyophilized preparation according to claim 8, wherein the meglumine salt of
6-fluoro-3-hydroxy-2-pyrazinecarboxamide is an amorphous product.

11. The lyophilized preparation according to claim 8 or 9, further containing an
amino acid and a saccharide, or an amino acid and a sugar alcohol.

12. A process for producing a lyophilized preparation containing a crystal of a
meglumine salt of 6-fluoro-3-hydroxy-2-pyrazinecarboxamide, comprising the steps:

(1) cooling an aqueous solution containing 6-fluoro-3-hydroxy-2-pyrazinecarboxamide and
meglumine to produce a frozen product;

(2) increasing the temperature of the frozen product;

(3) cooling the frozen product again; and

(4) carrying out lyophilization.

13. The process according to claim 12, wherein the achieving temperature of the
frozen product falls within the range of -20 to -5°C in the step of increasing the temperature of

the frozen product.



