1 DESCRI PTI ON SODI UM SALT OF 6- FLUORO 3- HYDROXY- 2- PYRAZI NE CARBOXAM DE
TECHNI CAL FI ELD [ 0001] The present invention relates to a
crystal of sodiumsalt of 6-fluoro-3-hydroxy-2- pyrazi necarboxam de
(hereinafter referred to as "Conpound A"), an injectable preparation 5
containing the sane, and a process thereof BACKGROUND ART [0002]

These days, worl dw de pandem ¢ has been caused by HINl influenza virus, and
occurrence of pandem c by a furtherpgieriFapONvirus in the future is a
concern. 10At present, as therapeutic agents for influenza, e.qg.

Qoel tam vir, ZSARIMISALTRQF SrRLHQRO-BHAY HEAWY 3P YRALDNAHISBO K AVIDE used.
However, these therapeutic agents have, for exanple, the foll ow ng
drawbacks. Oseltam vir cannot be adm nistered to patients having difficulty
in oral admnistration. It is difficult to adm nister Zanamvir to children
and aQEdI%fﬁﬁﬁﬁiLlﬁﬁL akes a long tine to adm nister Peram vir. Amantadi ne
is ineffective against Type 15 B influenza virus and resistant viruses have
ener ged. [&@d] nami vir is an inhalation drug, which is not suitable to
patients with de tia and a sever I sease ng it j iof 1 t. to

admini ster it t Om(:‘ﬁt?e] pd?sgﬁt_mvenﬁon rela?esqo acryﬂa.]f (l)Jf?ngig?n sgfagté g-iﬂg?rof’#gdé%xga%i c
agent f Ohyiaphbdacidzamida shddeirdtiet agirteddo aPaldnipouhdAyan iafeciable@edpmarion hat can
be adninistered to patients havhngﬁgifficulty in oral adm nistration,

chi | dr¥n cosiaining she9m8, 193@&’6?&?5% Ceen desired. [0003]

Meanwhi | e, many reports have been published on nethods for inproving
solubility of nedicinal conpounds in water For exanple, a nethod for
inproviné%¥ﬁﬂsggpﬁglﬁBTy in water by changing the state of a

mater-ini&kg | e medi ci nal conpound into an 25 anorphous state is known. In
general, "an anor phous state of a conpound exhibits nore superior solubility

in water than a crisafdysreoivadepandenisdps pearagd DAIUNEMflueyza vime eag
Conmpound ] : i Akl glivity and is

usef ul a§£gg%ﬂ§?§g%%F%£@é§%ﬁ?ﬁﬁi?aﬁéyg fﬁ?ﬁ%tléﬁk%%%¥%NT DOCUMENT 2) .
However , Conpound At prasnt, 2s (hesapausicapérts foy inflnenwat eg., Osatidmiviugammiving ect i on
of Conpoynd A .or a salt thereof has not .be t . e

pr esent #%G@HF5}§m6I@Bg}%gigﬁmgﬂgﬁﬁﬁ%w§g1uﬁ?%ﬁﬁgﬁﬁggggﬁwﬂﬁygg?ys%?ef%Epound
A by usi rgamglelithtollywing i shebagiesn e 08¢l ayni vis edhneaisheandhirsdered idpat ikemhpiirgduced a 5

| yophilize reparation in._accord ewth a co n .nethqd, for inproving

t he mateFﬂgﬁﬁﬁﬁﬁPﬁ??L@P$E@Hﬂbu%dsa&ﬁ*WQOQQHWEH?EEE¥m5Vt?ﬁﬁg&ﬂﬁﬂdﬁg%btained
by this peREASS IWaEs alondRidbAUminKid FRAINIAE, AMaBaditd i€ kneteapelapdihygcher eof
in water was expected. However, contrary to the expectatioph t he obt ai ned
| yophi? | Peaflpmep sirgs and sesisiaat ¥irpsgpimeemsiead c RNFANY IR 2pduvlabion g W?} and

requi r ed jand; fihble (T BareRtsAl AP @INERLa IR ARIEGE REsHRNE itSPETdultGR hdnfiniswP R0 &
sol vent was added 10 to the lyophilized preparation, the |yophilized cake

changed ichii&sem poorly sol ubl e nmass substance that took a long time to

d ssol ve. The anmor RgiRr LotRREY third i ERR Rt RBAha oAUl S abdrti R arly,
npound A was a preparation needing a long tine to dissolve, and wa
di ffi cul tantmgedtian thag cani tetadsiirgsiered toapatiente Bavingf diffwalineini wpledminstiagien, children,
20 and aged persons has been desired.
[0003]

Meanwhile, 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



[ 0005] 15Meanwhile, as a nethod for preparing a |yophilized preparation, a
process having an annealing step provided therein is known. However, the
effect of the annealing step on the solubility of a |yophilized preparation
di ffers dependi ng on substances. Therefore, studies have been nade in a
trial-and-error manner (NON- PATENT DOCUI¥ENT 1). PRI OR ARTS REFERENCES 20
PATENT DOCUMENTS [ 0006] PATEI\FI' DOCUMENT “1: JP 3413406 PATENT DOCUMENT 2:

| nt er nat ona Publ i c DCIRUVENT 1.
Devel opn@ht*° Rfyoriip el Sk b oG P an'fe ?‘90/“]"%%%8‘39 'gé‘e"t ROt R e O T
| NVENTI ChhoRIRGEBLEM TO BE SOLVED BY THE | NVENTI ON [ 0007] There is
a need for the de ment of an | I I : ound A or a
salt thereof vvithvlg'ﬁﬁg %rmvggﬁo[ﬁﬂr?q gjﬂ %gu%ﬁ%ﬁ@@tfg%?%ﬁ% PROBLENS
[0008] Bompound A by using Boupr }@/ﬂﬁﬁtdel gernaaltyoussd a/ense, mhé then pe:ldycadcanduct ed
studies with the view to attaining,the above d%skre As. a .res 1551

f ound Bt hiyePRiyedmePaEleR B AoFergatse WAt ASIMMAPIEIRo% for EBROY TR A W#?{é?& i

ref erredyt @oboundal t The Jodilin Wt ETConolthdA oblained@ by ﬂﬂf@rﬁlm:smhs,mummt@w of a
crystal of Salt A and the dissolution rate of a m||ed cr(}/stal of Salt A

are si gnilpyinesiden jhupayek dissodption fheseof palpLy aSRPHh aFIMEEETCORPE daiheof sal t
A and/ or :ﬁe@?a{ulnﬁ qerbeaﬂeﬁ'iydﬁfulé@d ﬁreﬁarhtﬁanWQWd%lﬂzéﬂ @aﬂlb HENihd pobr s&(ﬁﬁlﬂty

speci fically, a’crystal can be produced Brempltatln

crystal a6l fegureda lou tim¢ t@rﬂls@elvsm To gescriganare wpléqcalhfay P yPtest Wes wﬁ?si/ and
Si gnl fic %FPE!' SRR

cont alolm ﬁ’&%‘é’ phlg?eglcyr g{l’ttﬁglyg@lgﬂégg%@ h d:sﬁgHﬁ'gf é’ﬁl}{){/ andﬁ‘%jdsS g’?‘ﬁmg‘; an

i nj ect abthet mokpdmgttinwto dissolve. The amorphpug ly¢idilived ereparatien ofedodiupselipl of Sal t

A has high so and Si i cant | i r r
Thus. o BPEBAVEA B TBRear RS f Rrilind YLt PR R B AE
sol ubi | [ Eﬂgmﬁlﬂltlltﬁef)ﬂdona&mﬂ@e imnjsect abl e preparation. [0009] A
powder filling method is known as a technique for filling a vial, etc. with
a powder qqgwigver, in a powder filling nethod, it is difficult to accurately
contrgy the fill ermeaningBlas adnghddadi paparmg iadyophilizbd pleparittonf opecgnhbadg es
occurs eaS|Iy, when conp ared to a 20 hod t hat __.di vlgtges a sol t| thl nt o

smal | pof piealing P ARG thergit sHiowas OBEET geffig} of the arcaling step on

solubility of a Iyophilized preparation differs depending on substances. Therefore, studies have

been made in a trial-and-error manner (NON-PATENT DOCUMENT 1).

hae

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, Vol. 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]



producing a solid injection, a process by |yophilization is the nost
reliabl e process. As a result of intensive studies, the
present inventors have found that a | yophilized preparation of a crystal of
Salt A having significantly high dissolution rate can be produced in a
short crystallization tinme by controlli Bg the concentration range, the pH
range, and 25 the tenperature (crystallization tenperature) range in a

t enper at ure-i ncreggi QL vdihleBl My ESRE LN il | YPRBwzat | on of an
aqueous sol ution g&@%ﬁ%&%gtmgg%e&gumeect e%l to ftyoplﬁill I zati or‘{. Mor e

speci fi catainng the ebopstledireof ASakesulpy tharhavefqyrdthdbed by providing a step of

i ncr easi te rature after i ar i vQB& Agat .98y s The
resul tan@gg}eigﬁ‘gﬁh%h%wsa Sﬁf%g Sgl 8%@?%*@8%@%?2%&2%%85 Jgsjnalgf JT%(lzdan?I y %?rglﬁ

di ssol uthigiy rate, even though it is not mlled. 30 Therefore, the

pr epar.at | contai.ning the crystal jis rigr..in_sol.ubi.li ul as
an i n?ec{zgﬂﬁeéhsﬁ?léﬁﬁ}’é%ocg ﬁ.crys{a}/c’ttﬁlt A ind Hpﬂglsag}ué%nuﬁafé O(g# %%‘%‘%%%%gf g?ﬁ%l es
conduct egle kRRERLRE High, kitE present inventors have found that a further

superior |yophilized preparation can be prod d by. adding. additives to an
Sleous. Gobareramta oo puv g SabAzByS ruf popty P SR Kok o
manner, {@&imiesent 4 invention has been acconplished. [0010]
Meanwhile, 1t is known that a crystalline state changes tq an am)rg\ﬂous
state when water Mowesprsifisally. ponistehel talt/Aeam begrodyesdRyieartiete £ YSAdvanced
Dr ug el f(i)‘iﬁ%r §P{ﬁﬁ§\ﬁ gi:@atlté Ve crythl hRAGEh SbildPAdd significantly high disséiaieMere. the

crystal he present invention does not_chanqe,to an anor phous
state evierwatér. aThieshy dreparatem copiaining weryital oA Splt Advsugenarigsqiykalipiand vefylon. | n

addition, a .. iLlized.preparation of Salt A of the present invention has
signifi c%snatnlu}%ﬁtlg%}ﬁgrrep%lg%%m ution rate and much higher stability, conpared

to the anorphous |Fuahérinors ednibedeqestaltof 8alf Aheshighpdwbildy ahg siphificdntls digh

I f | Salt A be . : ;
b RuRb R R TR LU SHRTSIAA houd g oces

mai nt@i nedubiiity a8 € pidid as anijdciabRrancktibn.om whi ch i nsol ubl e forei gn bodi es
can be easily renoved. Therefore, the |yophilized preparation is an
injectio ?}%eri or in usability. [0011] 15More specifically, the present

invention is as f ok b@Wesr fillingAntiadst Rbovaf asSabdhnRyue Fordillimedy asleett heiteof Thi s
crystal thereof has high solubility in water and si'grniIi cantlg gllﬂegh
di ssol ut bowdarat Bowever, iha perydes fillise anghaso 8 is-ATSHI Kopredaishyfgnieldhs el of sal ¢

A or a hWt&%,San% R ERfal e kD inG el A8t RRS Bl PRisilys whbrPedrhifafed! (6 a

{
solubility. A lyophilized preparation containing a crystal of Salt A

The 13fopmethiod gt ivisisar saliing it syaPepitons.i fFos Hiesmiepions, as a grocgss fitocess f or
producin : idd.zed. pr ' I-ni: Sal t A,

i ncl udi ngrot% H‘I:e]}{é) gﬁ%ivl\f 3%‘8“‘% %%@E&% Wwggfgpitﬂ%g)ﬁéﬂ?gglgggﬁl?bgéoﬁrﬁ{effn cont ai ni ng
Salt A to produce #s 4 reodiof ipemsiecstydigs2the iprasens inyierigrsthaee founpdeka ure of the

frozen product 3). further coold t.he. fr : carrying
out |yop |°P#’§‘5étdi %ﬁgm‘fﬁg OE? SIgétgfs)O#cS%ﬁ Ap@%ﬁ‘&é%@ﬁ@‘%@ﬂgf ?i%)gﬂgflgﬁgééﬁeon of a
crystal efodGeddtin Ashdit abstdlisation gmiefbly canttdilingthe bordergmbbuitange) thetkbrange, andhor t
crystallization tine. . _The process according to 4 above, wherein the
SCh 64 ndeempRH e pae g e o Ot e PRt e et s (o
-5C in tjiReAtER 1RIphilDeli®ATIal qiddas SoRMRAGEBHE & (Obe fubfcfel azipoptiliatioet . By
setting the tenperature of the frozen prodyct sq.as to f wi.thin the

| |
range of Morsspesifigafly, g erystgl ofifafi iegan dg pEqduerd Y PERHARE 3 8GP B?‘é‘ﬁ“&f‘%‘lg on of a
crystal ol plibreAt&ahe BEndY GdbGELor NEMAEAGES THE restritant MYERTHAON: oh

solubility in water and sigm'ﬁcantly high dissolution rate, even though it is not mlled.
30 Therefore, the preparation containing the crystal is superior in solubility and useful as an
injectable preparation,
As a result of intensive studies conducted repeatedly, the present inventors have
found that a further superior lyophilized preparation can be produced by adding additives to an

aqueous solution of Salt A to be subjected to lyophilization. In such a manner, the present



[0012] A crystal of Salt A of the present invention is superior in
solubility in water and 5 useful as a drug substance of an injectable

preparation. Furthernore, a preparation containing a crystal of
Salt A of the present invention is useful as an injectable preparation that
is superior in solubility and stability. Mor eover, the process

for producing a crystal of Salt A of the present invention is 5 useful as a
process L ASUGIR D@l ¥iQRRI | | zed preparation of a crystal of Salt A that
i s superfngénﬂl%n sggol?éﬁﬁugfi £y and stability. MODE FOR CARRYI NG OUT THE

| NVENTI ONIOL@013] Hereinafter, the present invention will be described in

detail. 10Conpoun B G§ b ok sgxanmple, in
PATENT DOCUMENT 2%%‘%%2‘?12@5 RAQEHIAE S SN Ao EhaflER 1S LS 0Xb- 3. 4-di hydr 0- 2-
pyr azi newherbextanis devovEh fremt theitrpstairof a by drate! (Wd &d Admartché Dpredaadiveryi Revemisi on.

A crystal, of  Salt the present invention and an injectable preparation

cont a%ni k&l ﬁg’gf‘%ﬁs%ggﬁ&gf)‘ Salt A can be produced, for exanple, according to

the follow ng 15 HO&eSS &S .cryisR0deaitPX ofths predent Myv§eivaldoasinoSeliangeXotndr at e 1

A crystal of Salt AHydrate 1 can be produced .addi : ound A .and base
to wat er APRRERYSE R ey ogeiabiot \5&?55?82%%% gf?ﬁ@%%ﬂﬁﬁ% 1 adpiohs
col | ecti RepmiliRIdGfédat4idh SESAI A 5F b phyen? Gvbitlonhas sigiificantly higher dissolufii@raTount
of water "is satisfactorily 1 to 50 tinell:ém(g/{w) d preferably 5 to 10

I, b, A
times (vARg)meehhigheyaability; fpmpapd telRFEIRmIoK yoplilized pr paratiofey anpl es of base
i ncl uge sodi um hyd QS y Sl AdpBARRNA R crddl o8 94H AlBan Be(rebeed car bonat e.

25The anmount of base’is satisfactorily 1.0 equivalent or nore, and
pr ef er abhsgonding to ghetprocesyef thewprasent igrentignm otidygphilized preparation can-pg gasily

: ' ' - ' | eledsi veand
t enper at #‘%‘E’Eg&%dé‘t‘] gﬁ&ﬁg%ddﬁﬂny‘%ﬁd@&ﬁ%ﬁlclllﬁnesﬁﬁtble%%fgt&ﬁfogi%ca}lgo tesif {60y

preferab anoun 2-propanol “is

sat i sf acTherefoye, Bhetlpophded preparation/ipgn infactopsupbrerabisebd®y. 30 to 30 tinmes (v/w)
as | arge t hat of Conpound A An injectable preparation can
be produ[:@z]byfillingavial, etc. with the crystal of Salt A Hydrate 1

and/ ors t he m | | ed Mosesbadifiafly, ad gresdntHydengibe islastidilesvsobt ai ned. [ 0015]

1. A crystal of Salt A or a hydrate thereof  This crystal thereof has high solubility in water and
significantly high dissolution rate.
2. An injectable preparation containing a crystal of Salt A or a hydrate thereof.  The injectable
preparation is superior in solubility.

90 3. A lyophilized preparation containing a crystal of Salt A.  The lyophilized preparation is
superior in solubility.
4. A process for producing a lyophilized preparation containing a crystal of Salt A, including the
following steps: (1) cooling an aqueous solution containing Salt A to produce a frozen product,
(2) increasing the temperature of the frozen product, (3) further cooling the frozen product, and

25  (4) carrying out lyophilization. The process can produce a Iyophilized preparation of a crystal
of Salt A which has significantly high dissolution rate in a short crystallization time.
5. The process according to 4 above, wherein the achieving temperature of the frozen product
falls within the range of -15 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 -15 to

30 -5°C, a further superior lyophilized preparation of a crystal of Salt A can be produced.

ADVANTAGES OF THE INVENTION
[0012]

A crystal of Salt A of the present invention is superior in solubility in water and



6 Process 2: Crystal of Salt A Hydrate 2 A crystal of Salt A
Hydrate 2 can be produced by addi ng Conpound A and base to water,

di ssolving the m xture, cooling the aqueous solution, and collecting a
precipitated crystal by filtration. 5The anbunt of water is satisfactorily
1to 50 tinmes (v/iw), and preferably 5 t§ 20 tinmes (v/w) as large as that of
Conmpound A. Exanpl es of basé include sodi um hydroxi de, sodium
car bonat [ - - The amount of
base is Esaetﬁlﬁ”szlggé@%f%&é«?%@%ﬁﬂjg&gﬂg?@gﬁ%ﬁ and preferably 0.9 to 1.1 10
equi val ent of Congouthermare, Tipseparatipreeantaiiag & £rysheofSalét aTdle mipseRt P¥sEoR s
sati sfac I - C - [r : ' ool ing tenperature
of cryst gsﬁ'\rséé%g?s%gﬁﬁ?)&p%ﬁ%ﬁegﬁg?@ t@%ﬁ%? ch%r%} %ﬁ%bl}%?taggggbé@and preferably 0
to 5C 15An i nj ect dMbreoypr.dhapratdsefor pamiutiog proshabef$ab dfithd presgniinventipn iset c.

with the crystal of Salt drate..2 and/or..th 1 LY, - alt A
Hydr at’e Eselﬁﬁ&‘%agﬁ}cgﬁs ﬁ%r .m‘ﬁﬁ%é‘]ly glol%:zgcggregi?manyos tag]ry S%)afggaq}ttﬁk é?}%&gﬁg e

A cryst ain fubBay tndsiabiliydr at e can be produced by allowing a crystal of Salt
A 20 Hydrate 2 to stand still at -20 to 60C under reduced pressure.

The standstill tine is satisfactorily 0.5 to 120 hours, and preferably 1 to

72 hour spdbe FORA ARRYING R SSVHE INYEMTIONN 1S not particularly limted,
however, it is satisfactorily 100 Pa or below, and preferably 50 Pa or

bel ow.  [0013] _ Alternatively, a crystal of Salt A anhydrate can be
produced by al | oW pigGeifafd: %hd ?ilese%{si_n%nti%ﬁ!“tillﬁeHéé@r_‘il?éd@n@etﬁi@ stand still under
heating. The heating tenperature is satisfactorily 30C or above, preferably

50C t® 300C, and rerepoynéisrabe proguced bp 2 pstfod described, for examplg, in BAEENZ D) e

pr epar at i pr £ )i A2 el 6.4 Wi bhe crystal of
Salt A an y&?@?@hd@gﬁgﬁ@%xﬁde%bﬂgﬁ%é?a ogdfggg(% ?ﬁd@yr(\iﬁoy%r ate thus

obt ai ned py2@nédadonanide.el This tautoinrf sondiled ipthe pegserttitpignigfn. a Salt A anhydrate

can,be,produced oGt BB 5 YA e Ryl & S8kt hen i o
containing a crystal of Salt A can be produced, for example, according to the following
15 processes.
[0014]
Process 1: Crystal of Salt A Hydrate 1
A crystal of Salt AHydrate 1 can be produced by adding Compound A and base to
water, heating the mixture to dissolve, adding 2-propanol, and collecting a precipitated crystal by
20 filtration.
The amount of water is satisfactorily 1 to 50 times (v/w), and preferably 5 to 10
times (v/w) as large as that of Compound A,
Examples of base include sodium hydroxide, sodium carbonate, and sodium
hydrogen carbonate.
25 The amount of base is satisfactorily 1.0 equivalent or more, and preferably 1.0 to
1.5 equivalent of Compound A.
The temperature of the reaction with base is satisfactorily 30 to 100°C, and
preferably 40 to 80°C.
The amount of 2-propanol is satisfactorily 5 to 100 times (v/w), and preferably 10
30 to 30 times (v/w) as large as that of Compound A.
An injectable preparation can be produced by filling a vial, etc. with the crystal of
Salt A Hydrate 1 and/or the milled crystal of Salt A Hydrate 1 thus obtained.
[0015]



7 Process 4: Crystal of Salt A (Lyophiliza on) (1) First step (Primary
freezing step) A frozen product can be obtained by freezing an agueous

sol ution of Conpound A and bast 5The anmpbunt of water is satisfactorily 10
to 100 tinmes (v/w), and preferably 10 to 50 tinmes (v/w) as |large as that of
Compound A. Exanpl es of base include sodi um hydroxi de, sodi um carbonate,
and sodi um hydrogen carbonate. These nay be used alone or as a m xture of

two or r’rplrog?sts!pgfyyag&?a?oli%dé&gg aqueous solution is satisfactorily 4.0 to

10, and prefera : The tenperature of the primary
freezing step i s satygiladSak AHydmiedciappsodusaplr atdinecCampayed dand base to
preferably -60 to - : . i e far. .tk i y
freezi ngwé ereglsls%lwsl%ﬁ‘ :%g?l gté]feof? ?liygih%%ln%dgﬁght?& thdn%mgzr?t e gd é%:ﬂ&agatc% hour s.
15 [ 0018py {iRdatiGecond step (Anneal ing step) The tenperature of
the frozen produc

t.is increased.and the.frozen.product i I i.n for a
preset® time (anneadifPAEPUTPTIFEE BISFAT Y i@%?@%’ﬁes[@*{@r%%epé’gﬁagfy?g glgn a
]E:ryst al | 'ﬁﬁgs (fvy‘@)é@nmgéadu@tto.fczﬁﬁbﬁldt;enper?t ure, at whi ch t hawi ng of the
rozen product dose not ogcur . and cryst izatio roceeds to the extent
that the frozen pr%‘&ﬁ'@ies ?aﬁ?g]cpggeao ‘r‘rﬁgﬁ‘!r'{o’é‘?%tsg‘,ﬂ“‘%ﬁ’%ﬁﬁg%ﬁf‘&? ¥ory in
t he anne%dr@%n%%gﬁat@referabl y -20 to -2C, and nore preferably -15 to -5C
The period o i

time for maintaining the annealing step is satisfactorjly 0.5
to 48 hours, and prhsfagioam) of baseipsahafagigrilyd).8 ook TW&@PQE‘@?W‘?%W’@ Qs%@pli
(Secog)da ui‘f,ar[&ﬁ_gf@ S@h Subsequently, the crystalline frozen product is
cool ed again. The tenperature of the secondary freezing step isd?referably

-60 to -30C. The temperaturBloé theaedction with biagas fabsfagthely dete d Pef&s gndf r eezi ng

[sgggois %r% ér%cl?gttooﬁd%y | to 10 hours, 30 and preferably 1 to 5 hours.

The cooling temperature of crystallization operation is satisfactorily 0 to 20°C,
and preferably 0 to 5°C.

156 An injectable preparation can be produced by filling a vial, etc. with the crystal of
Salt A Hydrate 2 and/or the milled crystal of Salt A Hydrate 2 thus obtained.

{0016}
Process 3: Crystal of Salt A anhydrate
A crystal of Salt A anhydrate can be produced by allowing a crystal of Salt A

20 Hydrate 2 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

25 of Salt A Hydrate 2 to stand still under heating.

The heating temperature is satisfactorily 30°C or above, preferably 50°C to
300°C, and more preferably 50°C to 150°C.

An injectable preparation can be produced by filling a vial, etc. with the crystal of
Salt A anhydrate and/or the milled crystal of Salt A anhydrate thus obtained.

30 Alternatively, an injectable preparation of a Salt A anhydrate can be produced by
grinding the crystal of Salt A Hydrate 2 and then drying it in the same manner as mentioned
above. |
[0017]



(4) Fourth step (Lyophilization step) Subsequently, pressure
reduction treatnent can be perforned to produce a |yophilized preparation.
8 This step can be perforned in accordance with a

| yophi l'i zati on nmethod usually used, for exanple, in tw steps, i.e., a
primary drying step and a secondary dryi,ng step. The primary
drying step is carried out under reduced pressure whil e product tenperature

is maintgj.n LShRRLAshor bel ow, however, since the
t enper atﬂj%e%g?g%?g%go@%%gt@ st urlen)subl imates fromthe frozen product, the

preset t@wpestatepr(Brimdry dppargste® nmay be the eutectic point or above. The

tenperature of tha@agf_%ﬁgoga%@c%%% obiin8Fh ?ée‘%ﬁl’ég%iag%egﬁé&l&tgn.&@ommdA

ng
preferably -30 to’- rese nperat ure aratus is
sati sf acfr@rbaby -20 to 60C, and preferably - 10 10 to 50C. The

degree of pressure_ reductiqn jn.the pri i.n i cularly
limt&d; however, Jof amouiy iwéeébsts ?ﬁf%oﬁgyﬁg{dgrtm%éﬁ%ﬁi aé‘ﬁa%gér%@g?% Sy 50
Pa or beb®itnes (v/w) as large asABat oR€ompoutdta. of subl i mating noi sture decreases,
the rate of tenperature decrease becpone | awer. .As a.result, the product

t enperature incr e%“ég‘plﬁﬁafe‘ﬁ’é‘éﬁﬁg‘geacfcﬁr‘ﬂ'ggy%%’“&%ﬁ%@“‘?’&“tbﬂ‘éeﬁ%lﬁﬁg% "tnperat ure
Usual Iy, Ig%%éeﬂ'c&b%d%@ TR&ethay HeRBed41bmRrs 8 iikin@ oS hePor Bord@feE.mM ned to have
conpl eted. Subsequently, thé secondary drying step is carried U%Yé

The secondary dryiTr'PgPﬁ‘@fﬁhq@“@%ﬁ?@ﬂo%ﬁﬁmﬁ“&’é‘i‘iﬁﬁ%ﬂéﬂﬁc{Eﬁegr Y $of%, and
prefefabky 30 to 60C. 20In the secondary drying step, the degree of
pressure reduction is preferably enhanced in order to accel erate renoval of

wat er. The degr ee Tk tgmussatureof theduistarofieszne stepiistatsfaderilyy collapse o 50 Pa, and
preferab 1to5 P The.secondary drying step may be

sat i sfact%'fpﬂ%lur?:g?l?e?o% agd preffgabl n'tﬁloltoﬁeé‘poi nt where the product tenperature
beconmes al npst equRle peflod Sfiny @8 éie priatpeftatzing atepickatisfpetody dtto 28 howsyed at ur e
virtual ly does not_change. [0021] The powder X-ray diffraction pattern of a
crystal Brefeghly 20 Hht¥ticed by the process was the same as the powder X-ray
di ffractiggpattern of a crystal of Salt A anhydrate produced in process 3.
That is, a |yophilized preparation of a crystal of Salt A anhydrate can be
30 produtRdepsndisiep (Hureadgne $16R process. In the process for

produci ng the |yopfelibGeacic@R Meatd LN pRiiud REnBERSE Mid the %8Fn PHiuckis _
sterilization treatnent or the like nay be carried out in accordance with
t he pr ocedintanadsons prpses ik d3nagalinghtor leWsiistalizatiof toriecepy b § AVEAON,
si nce noﬂggegleg}j)&uéol vents are used, the
20 The temperature, at which thawing of the frozen product dose not occur and
crystallization proceeds to the extent that the frozen product maintains a frozen state, may be
satisfactory in the annealing step; preferably -20 to -2°C, and more preferably -15 to -5°C.
The period of time for maintaining the annealing step is satisfactorily 0.5 to 48
hours, and preferably 1 to 24 hours.
25  [0019]
(3) Third step (Secondary freezing step)
Subsequently, the crystalline frozen product is cooled again.
The temperature of the secondary freezing step is preferably -60 to -30°C.
The period of time for the secondary freezing step is satisfactorily 1 to 10 hours,
30 and preferably 1 to 5 hours.
[0020]
(4) Fourth step (Lyophilization step)
Subsequently, pressure reduction treatment can be performed to produce a

lyophilized preparation.



9 Iyophilized preparation has no residual solvent. The |yophilized
preparation of the present invention is not harnful to a human body. [0022]
5Unl ess ot herw se, powder X-ray diffraction nmeasurenment conditions are as
foll ows. Powder X-ray diffraction neasurenent conditions: X-rays to be
used: CuKa Applied voltage: 40 kV 1OSup|%I led current: 40 tnA Scanning axis:
Zov\gcan?(l ng rgn?;a: 20 = 2 to 40 The characteristic peaks of
powder X-ray diffragt | ' [

Condi 1 ons. Gener Ay 37 BUBLITRE KAk S RalcE RANY D4R RBIA the
1? <(:||( 1;( f rmgd,iz f;:nem?leeirafmxwpepcesedme@ dsyingerep prst eyegondary diyige tpP-act i on angl e
o] - 0. to +.0.2)) r e ! - The
crystal of Salt A pflﬁlg‘r%arrggg%gfsnc\g%%tg iogﬁmﬁgﬁﬁegl%g%g&%gag?% prg uClt-lydr ate 1,
a cryst alempératdyélis ataintDnedoat theteutsetis paiht afbelaw; bovhgyar, aines the tempesature deps ear i ous

shapes of crystals are 20 incl.uded i e crystal, 0
Add ¢ Py elbe g sohiaes i e PGS dhe: dF fiE kPR S aheaity e e A o
Eﬂe pres&l[iéaih@}g?ﬂgﬂ@avé,gr [ rrprO\éi ggbsol ugi lity. OIThe t enperature range of

e annealing step can be extende addi n itives. 2 I
addi tives i ngl udel%a‘ﬁ‘fit?’@%i”%? t%&%@?ﬁé&%"} lsg*aa Wiiﬂé@,méi a%%‘géﬁg{yst e
salts, urga, &phyl urea, creatinine, nicotinic acid amde, trometanol,
purified soybean | ecithin, egg al bum n, bovine serum al bum n, and
pol ysor bat es. Theskhepessetiempsstdrealf apiearaius ia sat@afacioxity28 tof0°Cnendqrefamably -t ypes.

0025
[ EO 10 to 50°C.

The degree of pressure reduction in the primary drying step is not particularly
limited; 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

15 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 more, and
preferably 30 to 60°C.

20 In the secondary drying step, the degree of pressure reduction is preferably
enhanced in order to accelerate removal of water. The degree of pressure reduction is
satisfactorily 0.5 to 50 Pa, and preferably 1to 5 Pa.

The secondary drying step may be satisfactorily carried out up until the point
where the product temperature becomes almost equal to the preset temperature and a product

25 temperature virtually does not change.

[0021]

The powder X-ray diffraction paitern of a crystal of Salt A produced by the
process was the same as the powder X-ray diffraction pattern of a crystal of Salt A anhydrate
produced in process 3. That is, a lyophilized preparation of a crystal of Salt A anhydrate can be

30 produced by the use of the process.

In the process for producing the lyophilized preparation of the present invention, a
sterilization treatment or the like may be carried out in accordance with the procedure usually
employed.

In the process of the present invention, since no organic solvents are used, the



30Exanpl es of the am no acids include glycine, L-alanine, L-phenylal anine,
L- valine, L-leucine, L-isoleucine, taurine, DL-nethionine, L-threonine,
L-gl utam ne, sodium L-glutamate, acetyltryptophan, and L-histidine.

L- al ani ne, L-phenyl al anine, L-valine, L-Ileucine, L-isoleucine, taurine,
DL- met hi oni ne, L-glutam ne, and L-histigine are nore preferable, and

Ll euci ne, L- isoleucine and L-valine are further preferable. 10

Exanpl es yet hyl ene gl ycol 300, polyethyl ene
gl ycol ggﬁm.HﬁJP&ﬁY ene gc?%%%ﬂ%%%ﬂ%énd pol yet hyl ene %chol 4000.

Pol yet hyl ene gl yc&rhezlmhﬂgedwmeear@tm@foét@mr@entgszmme@:n@ ARG RN des
i ncl ude B&fhalose mal t ose, glucose, |actose, purified 5 white sugar
fructose,*dextran 40, and cycl odextrin. Dextran 40 is nore preferable.

Exanpl es[@b2}f he sugar al cohols include D-sorbitol, xylitol, inositol, and
D- mannitol. Examl e ts ctaie
sodi um | act at e, so‘&‘}lffﬁm"ﬁl-ef‘%éﬁ“t%%‘f‘@e& Yij :&gf rfﬁ%gtlmtnr% an'?re}ﬂgrglo?i%ﬂs ag}agey at e,

sodi um besyeeat e, and sodiun1capry|ate 10Exanpl es of the polysorbates
i ncl ude pol ysorbate 20 Rg&ysorbate 80. Polgsorbate 80 is nore
pr ef er abl e. [OOZGﬂM“da ray B CRQI, SHSUEISR (PAR8M% | e additi ves i ncl ude

am no acids, polyeggﬁy$0b§@£§h§ﬂhges urea, and pol ysorbates. 15 [0027]
Furthernore, at the First Stﬁ& of process 4, solubility of a |yophilized

preparation can beAppisd yoltagetdp kdontrol I ing the pH of an aqueous sol ution of

Compoynd A and basfﬁi The pH of the aqueous sol ution of Conpound
A and{tgase is satis gc?docruﬁe?/t 08113;[0 10, preferably 6.5 to 8.5, and nore

preferably 6.5 to Stabning8ki§:@628] Furthernore, if necessary,
conventional additives, suchgss an nn-regulator, a pHregulator, a
buffer, a sol ubi | i RN AES Ir%@r a surfactant, a soothing agent, and/or

a preservative, W%e%m%&@ﬁéilctpeaﬁsh)%p@&@d@ai-?aszldema&fontsbﬁetﬁﬁ@%ﬂés deﬁmﬁﬁ on.
Exanpl es of the osnp-regul ator include sodiumchlorid aXcerln

pr opy! enen BBagygmest conditions. Cﬁﬂﬂﬂﬂﬁﬂ@ﬁwﬁéﬁmﬁﬁnﬁﬁﬁﬂﬁﬂfiééul %W“Hﬁﬂyoﬂwthe
buf fer_i e acl,ds.such as._h G " gulfurlc
acid, {ﬁm{a%ﬁcglgﬂla‘?%ﬁ%i Eepﬁserg%dﬁf |i§’ g%:f?% tglag%tfpa U&P&%Rm% ; @Qam% citric
aci d, ta@tgfkgna@mgdbﬁg@orblc acid, and benzoic acid; salts such as sodi um
blcarbonate sodi um car bonat e, sodlun1d|hydrogenphosphate pot assi um
dlhydrogéﬂﬁﬁbsphate di sodi tun 30 hydrogenphosphat e, di potassi um

hydrogenphosphat e, p{d ddr?s‘?ﬁ lo¥ %IPH 85E %Fe%ent %»%Ht‘?dd&ﬁ%iﬁdlés "a%gﬁtal SOGY R 1, 2

deoxychol ate, and sodiumsulfite; and bases such as sodi um hydroxi de,
t r onet amstystahoffiekriaAoind i onestal of st avhrdsrigni Rerthermore: vaiaw) HARSS @f cnystals gieni ne,
and L26y§ﬁ e%ﬁﬁﬁg35ﬁil°f the sol ubilizer include Macrogol and purified
soybean IeC|

[0024]

Additives can be added to the lyophilized preparation containing Salt A of the
present invention for improving solubility.
The temperature range of the anmealing step can be extended by adding additives.

25 Examples of the additives include amino acids, polyethers, saccharides, sugar
alcohols, salts, urea, ethyl urea, creatinine, nicotinic acid amide, trometamol, purified soybean
lecithin, egg albumin, bovine serum albumin, and polysorbates. These may be used alone or as
a mixture of two or more types.

{0025}

30 Examples of the amino acids include glycine, L-alanine, L-phenylalanine, L-
valine, L-leucine, L-isoleucine, taurine, DL-methionine, L-threonine, L-glutamine, sodium L-
glutamate, acetyltryptophan, and L-histidine. L-alanine, L-phenylalanine, L-valine, L-leucine,
L-isoleucine, taurine, DL-methionine, L-glutamine, and L-histidine are more preferabie, and L-

leucine, L-isoleucine, and L-valine are further preferable.



11 Exanpl es of the stabilizer include sodi um hydrogen sulfite,
sodi um pyrosul fite, potassium pyrosulfite, sodium pyrophosphate, sodium
t hi osul fate, sodi um net asul f obenzoate, sodi um formal dehyde sul f oxyl at e,
et hyl ene di am ne, edetate sodium thioglycolic acid, sodium gluconate,
pot assi um L- gl ut amat e, L-Iysine-L-qutaﬂpte, sodi um chondroitin sul fate,
al bumn, 5 L-aspartic acid, L-cysteine, ‘and di butyl hydroxyt ol uene.

Exanpl es of the Sl%}é_rgglte@@fthé B%lgé{f?&‘s in%ﬁfi@b&l?xflh;tié’ﬁet 3@?5@, Ba &hylene glycol

pol yoxyet hyl ene hy enat ed stor ol pol yoxye ene sorbitan

nonol aur 00 polpahyleneyshidoy 6@ endpilyathygre abyb B0 gl Badwithylensalysel 4095 Baree.

Exanpl es Oée tbﬁ'uee soot hi ng agent include |idocaine, procaine, neprylcaine,

and 10 b&H {/af al cohol . Exanpl es of the preservative include
cresol, phenol, mExhiyplepaf thexacklenesine pdetrdiylose amadtosey banwsedeatosehmmidigd koni um

chl ori de, ., and bepzet honi um ¢hl ori de.. [ 0030], I.n Jnj.ect preparation of
the pPes¥hie ?”ﬁ%%l“ft%sﬁ: d‘i"ﬁén g@é’ﬂé 8’f°?°élﬁh5'8t i bgnia‘g%iﬂﬁsgrrnlé%pé%?rlaﬁg' appropriately
determ ned in accExdmpkeoftht bugdpsa@nisfindide Bgerbasidxgasidmositef, aad Pat i ent ,

conditions of a disease, and other conditions; however, usually 0.1 to 100
mg/ kg pef2¥H9lt per day may be adni nistered. In an injectable

preparation of theRreREDE thi BUBMJIRR sodili a6aik edtiuaf ladtaeodinth IAtarsatd,0 to
6000 ny, and preferably 100 to 2000 ng. 20ln an injectable preparation of

the pressadium piraist Jodivm safiey letgfodivm Repzaatre apdrgiium/8™&4e be added for

i mproyy ng sol ubi | ' A , ebh biV¥sodbatd8P0% (W w)
rel a?l:ave to the coﬁrﬁie %sg¥&%%ﬁ[%%dgﬁa§8sgﬂﬁéﬁﬂﬁ%ﬁ%&)@t{eoo?ﬁﬁpg Ei—|erei nafter, the

present Polysmbdto$0 iintore prefedabter i bed by showi ng Exanpl es and Experi nent al
Exanpl es; wever, the present invention is not Iimted to these exanples.
The wat eL002§nt ent was neasured by the Karl Fischer nmethod. [0032] Exanple 1
30A suspensi on of Eamplesnfiprafeiabl gilitandinglods aminh peldo gelyetbensrorrkhardes2. 8 g)
in water (35 and 2-propanol (35 tnL) was heated to 76C for dissolution.
After 2- B‘Ee?)’pf‘é‘ Q%lyfofgat?ﬁ_) was added dropwi se at 40C, the nixture was cool ed
to 5Grmanghogvyrred at the sane tenperature for one hour. A solid substance
was collected by fFiulrt gr%;oiréz rz]a.t tthg Fg‘r?[ts?eip%f %ro\t/gsls |4?¥(\)/1ub:hlzty of a lyophilized preparation
can be improved by controlling the pH of an aqueous sofution of Compound A and base.
The pH of the aqueous solution of Compound A and base is satisfactorily 4.0 to
10, preferably 6.5 to 8.5, and more preferably 6.5 to 7.5,
20 [0028]
Furthermore, if necessary, conventional additives, such as an osmo-regulator, a
pH regulator, a buffer, a solubilizer, a stabilizer, a surfactant, a soothing agent, and/or a
preservative, may be added to the preparation of the present invention.
Examples of the osmo-regulator include sodium chloride, glycerin, and propylene
25 glycol
Examples of the pH regulator and/or the buffer include acids 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
30 hydrogenphosphate, dipotassium hydrogenphosphate, trisodium phosphate, disodium citrate,
sodium deoxycholate, and sodium sulfite; and bases such as sodium hydroxide, trometamol,
monoethanolamine, diethanolamine, triethanolamine, L-arginine, and L-lysine.
Examples of the solubilizer include Macrogol and purified soybean lecithin,

[0029]



crystal of Salt A Hydrate 1(5.3 g). Water content: 5.5% The
obt ai ned crystal (100.5 ng) was dissolved to distillated water (120 nli),
and then potentionetric titration was conducted by using 0.1 nol/L
hydrochloric acid As a result, a 5 crystal of nonosodium salt was obtai ned.
The result of powder X-ray diffraction of the crystal is showmm in Fig 1 and
Tabl e 1. The result of therﬁogravi nmetric analysis of the

CLYSLal, 1,1, el il Byl LSty opathel Siimgersgioe cosec
13. 6 6. Sfot@FiuivpyRosBifR8 sddiuhyPpBoPBatg,Godinmghissig@te, sodium metasulfobenzoate,
sodium formaldehyde sulfoxylate, ethylene diamine, edetate sodium, thioglycolic acid, sodium
gluconate, potassium L-glutamate, L-lysine-L-glutamate, sodium chondroitin sulfate, albumin,
5 L-aspartic acid, L-cysteine, and dibutylhydroxytoluene.

Examples of the surfactant include, sorbitan fatty acid ester, polyoxyethylene
hydrogenated castor oil, polyoxyethylene sorbitan monolaurate, polyoxyethylene
polyoxypropylene glycol, and polysorbate.

Examples of the soothing agent include lidocaine, procaine, meprylcaine, and

10 benzy! alcohol.
Examples of the preservative include cresol, phenol, methyl paraoxybenzoate,
ethyl paraoxybenzoate, benzalkonium chioride, and benzethonium chloride.
[0030]
In an injectable preparation of the present invention, the dose of an active
15 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/kg per
adult 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.

20 In an injectable preparation of the present invention, the content of the additives
to be added for improving solubility is 0.1 to 100% (w/w), and preferably 3 to 50% (w/w)

relative to the content of Compound A.

EXAMPLES
[0031]
25 Hereinafter, the present invention will be described by showing Examples and
Experimental Examples; however, the present invention is not limited to these examples.
The water content was measured by the Karl Fischer method.
10032]
Example 1
30 A suspension of Compound A (5.0 g) and sodium hydrogen carbonate (2.8 g} in
water (35 mL) and 2-propanol (35 mL) was heated to 76°C for dissolution. ~ After 2-propanol
(70 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 filiration to obtain a yellow



38 18.8 4.71 36 23.4 3.79 46 28.0 3.19 49 28.6 3.12 100 33.0 2.71 51 34.3
2.61 53 [0034] Exanple 2 The crystal obtained in Exanple 1
was mlled to obtain a powder. Each vial was 15 filled with the powder (718
ng) to obtain an injectable preparation. [0035] Exanple 3

12
crystal of Salt AHydrate 1 (5.3 g).
Water content: 5.5%
The obtained crystal (100.5 mg) was dissolved to distillated water (120 mL), and
then potentiometric titration was conducted by using 0.1 mol/L hydrochloric acid.  As a result, a
5 crystal of monosodium salt was obtained.

The result of powder X-ray diffraction of the crystal is shown in Fig. 1 and Table

The result of thermogravimetric analysis of the crystal is shown in Fig. 4.

Weight of water (0.5 equivalent) was decreased at 136 to 201°C.

10 [0033]

[Table 1]
20 d Relative intensity
9.4 9.45 66
13.6 6.51 97
14.2 6.23 49
14.7 6.03 78
17.8 498 38
18.8 4.71 36
23.4 3.79 46
28.0 3.19 49
28.6 3.12 100
33.0 2.71 51
34.3 2.61 53

[0034]

Example 2

The crystal obtained in Example 1 was mulled to obtain a powder. Each vial was
15 filled with the powder (718 mg) to obtain an injectable preparation.
[0035]
Example 3
To a suspension of Compound A (51.4 g) in Water for Injection was added 1
mol/L aqueous sodium hydroxide solution, and the mixture was stirred to dissolve Compound A.
20 Thereafier, 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 600 mL.
Thereafter, the mixture was filtered through a 0.22-um membrane filter to obtain a liquid
preparation (pH 8.5). The liquid preparation was cooled to 0°C and stood still at the same

temperature for four days. A solid substance was collected by filtration to obtain a yellow



To a suspension of Conpound A (51.4 g) in Water for Injection was added 1
nol / L aqueous sodi um hydr oxi de solution, and the m xture was stirred to

di ssol ve Conmpound A. 20 Thereafter, 1 nol/L aqueous sodi um hydroxi de
solution was further added to adjust the pHto 8.5. To the solution was
added Water for Injection to give a tot vol une of 600 nmL. Thereafter, the
m xture was filtered through a 0.22-pm nenbrane filter to obtain a liquid

pr epar at | Yvaradde 11 quid preparation was cooled to 0OC and st ood
still at&?ﬂaél(oggrarlgAt Jr%%r ature for four days. A solid substance was

col l ected by filt Eeiresnit pbpotdenXrrandifsaqtioner the crysial is shgwign Fep 2rand Talleyr at e
2. 55Cmn 13 The result of powder X-ray diffraction of the crystal is
shown in“Fig. 2 and Table The result of thernogravinetr c analysis of the
crystal is shown iTheFesglt obthamebgFivimetSc amfitesistcfdlremyystad i shewn incFignbtngddiis was
condu te? at the tenperature increase rate of Wi ght of water
(1.5 €qurvalent) was decreased at 70 to 84C (Fig. 5. Wight of water (2.0
equi val ent) was detkeRs@dg@atindfictanal9siCwaq dinduct&) at tkOAspaatneswireasofatsdingl e
crystal X-ray analysis, Salt A Hydrate 2 was found to be a dihydrate.
[0036] [T4BME-2] “20 d Relative intensity 10.0 8.85

Weight of water (1.5 equivalent) was decreased at 70 to 84°C (Fig. 5). Weight
of water (2.0 equivalent) was decreased at 30 to 97°C, (Fig. 6).

10 As a result of single crystal X-ray analysis, Salt A Hydrate 2 was found to be a
dihydrate.
[0036]
[Table 2]
20 d Relative intensity
10.0 8.85 100
20.1 4.42 19
29.2 3.06 16
30.3 2.95 34
31.1 2.87 14
36.2 2.48 16
15 [0037]
Example 4

The crystal obtained in Example 3 was milled to obtain a2 powder. Each vial was
filled with the powder (787 mg) to obtain an injectable preparation.
[0038]
20 Example 5
The crystal (400 mg) obtained in Example 3 was allowed to stand still at 40°C
under vacuum (50 Pa or below) for 64 hours to obtain a crystal of an anhydrate.
Water content: 0.18%
The result of powder X-ray diffraction of the crystal is shown in Fig. 3 and Table
25 3.
[0039]
[Table 3]

20 d Relative intensity
13.7 6.48 72




100 20.1 4.42 19 29.2 3.06 16 30.3 2.95 34 31.1 2.87 14 36.2 2.48 16

15[ 0037] Exanple 4 The crystal obtained in Exanple 3 was mlled
to obtain a powder Each vial was filled with the powder (787 ng) to obtain
an injectable preparation. [0038] 20 Exanple 5 The crystal (400
ng) obtained in Exanple 3 was al |l oned to, stand still at 40C under vacuum

(50 Pa or below) for 64 hours to obtain a crystal of an anhydrate. Water

content:

shown in Fig.

10

15

20

25

30

gnd Table 5o 100
29.8 3.01 15
31.6 2.83 14
35.2 2.55 13
[0040]
Example 6

To a suspension of Compound A (30.0 g) in Water for Injection was 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 400 mL.
Thereafter, the mixture was filtered through a 0.22-pm membrane filter to obtain a liquid
preparation (pH 8.4). Each vial was filled with the liquid preparation (8 mL), lyophilized, and
then closed airtight to obtain a lyophilized preparation of a crystal.

Water content: 0.31%

The powder X-ray diffraction pattern of the lyophilized preparation was identical
with that of example 5.

Lyophilization method
1. Vials were cooled at a shelf temperature of -60°C to freeze the content.
2. The temperature of the vials was increased to a shelf temperature of -5°C and the vials were
maintained at the same temperature for 24 hours.
3. The temperature of the vials was cooled to a shelf temperature of -55°C or below and the vials
were maintained at the same temperature for 2 hours.
4, The temperature of the vials was increased to a shelf temperature of 10°C under vacuum (50
Pa or below) and the vials were maintained at the same pressure and temperature for 30 hours.
5. The temperature of the vials was increased to a shelf temperature of 20°C and the vials were
maintained at the same pressure and temperature for 2 hours.
6. The temperature of the vials was increased to a shelf temperature of 40°C and the vials were
maintained at the same pressure and temperature for 12 hours.
[0041]
Example 7

To a suspension of Compound A (30.0 g) in Water for Injection (180 mL) was
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

0. 18°{<gfa1e result of gpowder X-raypdiffraction of the crystal is
27.



25 3. [0039] [Table 3] 20dRel ative intensity 13.76.4872 14 15.6 5.69 27
27.5 3.24 100 29.6 3.01 15 31.6 2.83 14 35.2 2.55 13 [0040] Exanple 6

10

15

20

25

30

15

adjust the pH to 8.5. To the solution was added Water for Injection to give a total volume of 400
mL. Thereafter, the mixture was filtered through a 0.22-pum membrane filter {o obtain a liquid
preparation (pH 8.4). Each vial was filled with the liquid preparation (8 mL}, lyophilized, and
then closed airtight to obtain a lyophilized preparation of a crystal.

Water content: 0.12%

The powder X-ray diffraction pattern of the lyophilized preparation was identical
with that of example 5.

Lyophilization method
1. Vials were cooled at a shelf temperature of -60°C to freeze the content.
2. The temperature of the vials was increased to a shelf temperature of -10°C and the vials
were maintained at the same temperature for 24 hours.
3. The temperature of the vials was cooled to a shelf temperature of -55°C or below and the
vials were maintained at the same temperature for 2 hours.
4. The temperature of the vials was increased to a shelf temperature of 10°C under vacuum (50
Pa or below) and the vials were maintained at the same pressure and temperature for 48 hours.
5. The temperature of the vials was increased to a shelf temperature of 20°C and the vials were
maintained at the same pressure and temperature for 2 hours.
6. The temperature of the vials was increased to a shelf temperature of 40°C and the vials were
maintained at the same pressure and temperature for 20 hours.
[0042]
Example 8

To a suspension of Compound A (30.0 g) in Water for Injection was added 1
mol/L aqueous sodium hydroxide solution, and the mixture was stirred to dissolve Compound A.
Thereafier, 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 400 mL and a
solution (pH 8.5) was obtained. Thereafter, the mixture was filtered through a 0.22-pum
membrane filter to obtain a liquid preparation. Each vial was filled with the liquid preparation
(8 mL), lyophilized, and then closed airtight to obtain a lyophilized preparation of a crystal.

Water content: 0.37%

The powder X-ray diffraction pattern of the lyophilized preparation was identical
with that of example 5.

Lyophilization method

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



To a suspension of Conpound A (30.0 g) in Water for Injection was added 1 5
nol / L aqueous sodi um hydr oxi de solution, and the m xture was stirred to

di ssol ve Conmpound A. Thereafter, | non aqueous sodi um hydroxi de sol ution
was further added to adjust the pHto 8.5. To the solution was added Water
for Injection to give a total volume of,400 nL. Thereafter, the mxture was
filtered through a 0.22-pm nenbrane fil %er to obtain a liquid preparation
(pH 8. 4), j foh i b paf ab*©@mhd e Mhk were
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t enper at ye wBfinta@bCarttie fa@eaBpdrieredort ®nks. 2. The tenperature of the vials
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mai nt ai ned at the same tenperature for 2 hours. 20 4. The tenperature of
the vi al §. Wik temperetsad theovials sheinkrepsedpen shelftempsirate@ef aﬂ%feand\r;g%u@iﬁwv@m Pa
or belo and the_.vials were i,ntained .at,the sanme pressure and
tenpera}tl\%’ra@t%erd H’eﬁ%ﬂ? gltessu?aq'?‘ﬁeém?eé%ﬁrgrfgﬁzuéoe of the vials was increased to
a shel f senpey @ingéreues of IRG/igle dhat ereddcdls a WRlfaempdratuai o7 0° Gandtthevisianere
pressure and tenperature for 2 hours. 6.. The tenperature of the vials
was i Wer easeinedgt dhespae prepurgrad deropesatie fanl@ hons t he vial's were 25

mai nt ai n 48f the sane pressure and tenperature for 12 hours. [0041]
Exanpl e To a suspension of Conpound A (30.0 g) in Water for Injection
(180 nl) Ewample 9 added 1 nol /L aqueous sodi um hydroxi de sol ution, and the

mxture vas stirr o | 0oflrsSRbYeoRRRTRGYOT  wIIEHeTlihn (b0l hsagueous

sodi um hydr oxi de utron was er ad 15 adjust the pHto 8.5. To
t he sol ubdded Iwad/Lamideds Wadien hiy droxida jselotiéro and the giixtareavas gtizgd tpdlisselee of 400

inL. Thereafter,,t m _xtu | - rapne filter
to oblai Oglp?ﬁmdiu‘?'dh%refaeﬁg%rag %82@%6'}—%0%% %@%’%&g?ﬂﬁo%@g %%is l‘ﬁfﬂelgFél\}ﬁ{: ﬁ&)t he

| i quid pedjpariadptdn 1& rMo)the bolajhniwds addkd Simer fohimfectdro®agivead total ghleme of obt ai n
a lyophilized prepargtion of a crystal, .5 er .content: 0.12% .
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i denti cakiq\i hhephfabn @H EHRMBah vial wakGRRE Witkakd RidEER@stich (Vinal)s were cool ed
at a shelf tenperature of -60C to freeze the content. 10 2 The tenperature
of the vivepkiligeds andihereleted airtighy o plipin alephiized piepargfon.ofec™kl t he vial s
were gpi ntai ned atyhde ;e ot@aperature for 24 hours. 3. The tenperature

of the vials was cooled to a shelf tenperature of -55C or bel ow and the
vial s were mai nt ai Hedoatdet Keawdiffractiompatient efitee fyephilized prapgration was identical

with that of example 5.
Lyophilization method
1. Vials were cooled at a shelf temperature of -60°C to freeze the content.
25 2. The temperature of the vials was increased to a shelf temperature of -10°C and the vials were
maintained at the same temperature for 24 hours.
3. The temperature of the vials was cooled to a shelf temperature of -55°C and the vials were
maintained at the same temperature for 2 hours.
4. The temperature of the vials was increased to a shelf temperature of 40°C under vacuum (50
30 Paor below) and the vials were maintained at the same pressure and temperature for 70 hours.
[0044]

Example 10
To a suspension of Compound A (46.2 g) in Water for Injection (1000 mL) was



4. The tenperature of the vials was increased to a shelf tenperature of 10C
under vacuum (50 15 Pa or below) and the vials were naintained at the sane
pressure and tenperature for 48 hours. 5. The tenperature of the vials was
increased to a shelf tenperature of 20C and the vials were naintai ned at
the sane pressure and tenperature for 2 .hours. 6. The tenperature of the
vials was increased to a shelf tenperature of 40C and the vials were

mai nt ai n%ﬁe@tl 18, 253808 RIERSS WA s SIRe AL Rik@E waDsiihRMNS dis?ivd 00421
Exanpl e To a suspension of Conpound A (30.0 g) in Water for
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and a _so] ution H 8.5) s_obtained...Thereafter,, the mxture was filtered
t hr ough Jéq%‘.& E'?p%%l??e(ﬁ%rga e Ff“’fq‘tv 3 wag ﬁ}}gﬁ]gﬁﬁ hlqlu%ﬁltﬁrﬂ)af)aipglﬁ)?rﬁa bn. Each vi al
was fillgepmiitda, iddahdd oved aptiep &y GHtain 8 IfoBhilikdd prepepqiohlof 2 egstannd t hen cl osed

airtight to obtain a Iyophilized preparation of a crystal. Wter content:
0.37% 30The pomderwé@rr“é’? Bt PrlPdct i on pattern of the |yophilized preparation

was identical w thybhalizabn @%HR! @e Samd 4o Bkarh@abi on nethod 1. Vials were
cooled at a shelf tenperature of -60C to freeze the content. 16 2. The

t enper at [l043of the vials was increased to a shelf tenperature of -15C and

t he vj-al intained at the sane tenperature for 24 hours. 3. The
terrpefrogt E}r{égﬁ%gigﬁe vials was cooled to a shelf tenperature of -55C or bel ow
and the vials wer élorsiuspensioe df Gempdvad e 012 mpWetar for bugcgen Gt4a@ilpgvass 4. The
tenperatu f _the vial y@g i . 1.0 : g §;s951vet0C under
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Exanpl e Duxterevas filigred hrapshay 0. 2suipgngiabranie biter g opfain A ligyd ereppgfio
(420 i) gyasiaddsdindd Wﬁykhe%ﬁlluﬁﬂ&f A5 AY S 1phiRed ahditheR Blosdnskikitgo
m xture \%as_ Sl?l rr(_aldl to dissolve %35 ComlgoundﬂA%Ther eafter, 1 rmULgaqueous
sodi um hybtrioxi Iepbdized picparaseffagrystidr added to adjust the pHto 7.0. To the
sol uti on was adde Iy B ection to give a total volunme of 1000 ni.
Thereafter, the m'ckg‘(/ ur‘g"r‘l&%‘g"flﬁf)dt ered through a 0.22-pm nenbrane filter to
obtai2o a |iqui d prigpahiitition nfegitdd7the paméescih BxmpleRas filled with the |iquid
pr epar at t@gﬂﬁ)S m.), lyophilized, and then closed airtight to obtain a
| yophi |'i reparation of a crystal.

Example 12

To a suspension of Compound A (24.0 g) in Water for Injection (140 mL) was
added 1 mol/L aqueous sodium hydroxide solution, and the mixture was stirred to dissolve
95 Compound A. Thereafter, 1 mol/L aqueous sodium hydroxide solution was further added to
adjust the pH to 6.5. To the solution was added Water for Injection to give a total volume of
960 mL. Thereafter, the mixture was filtered through a 0.22-pm membrane filter to obtan a
liquid preparation (pH 6.5). Each vial was filled with the liquid preparation (24 mL),
lyophilized, and then closed airtight to obtain a lyophilized preparation of a crystal.
30 Water content: 0.20%
Lyophilization method: the same as in Example 9.
[0047]
Example 13
To a suspension of Compound A (12.0 g) and L-leucine (2.00 g) in Water for



20Water content: 0.08% The powder X-ray diffraction pattern of
the Iyophilized preparation was identical with that of exanple 5.
Lyophilization nmethod 1. Vials were cooled at a shelf tenperature of -60C
to freeze the content. 25 2. The tenperature of the vials was increased to
a shelf tenperature of -10C and the vials were naintained at the sane
tenperature for 24 hours. 3. The tenperature of the vials was cooled to a
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a |yophilized preﬁﬂff)ﬂhhﬂﬂoﬁ)fneﬁm@rtﬁéliﬁheas\ﬁﬁE%mIﬂ@Btent 0. 16% Lyophi | i zati on
nmet hod: the same as In Exanple 9. [0045] 10 Exanple 11 To a suspension of

Conpound{084§]175.0 g) in Water for Injection (440 n) was added 1 non aqueous
sodi um hﬁ?ﬁ[@”ﬁ solution, and the m xture was stirred to dissol ve Conpound
A. Therea , non aqueous sodi um hydroxi de solution was further added to
adjust the pHto 7E001Suﬂ'il?nsmleowrmqmﬁ%%oabm-imw@?’(Z‘Qﬂg)lﬂhj“@éﬁfif%n to give
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Example 12 To a suspensi on of Corrpound A (24.0 19?[ d th tﬁr for In{ ection
ced w1

(140 nl) filiergo obtain a liquid preparation (pH 7.9).  Each vial was quid preparation
(24 mL), lyophilized, and then closed airtight to obtain a lyophilized preparation of a crystal.
Water content: 0.27%
Lyophilization method: the same as in Example 9.
20 [0049]
Example 15
To a suspension of Compound A (12.0 g) and L-leucine (2.00 g) in Water for
Injection (380 mL}) was added 1 mol/L aqueous sodium hydrexide solution, and the mixture was
stirred to dissolve Compound A. Thereafter, 1 mol/L aqueous sodium hydroxide solution was
95  further added to adjust the pH to 7.5.  To the solution was added Water for Injection to give a
total volume of 480 mL. Thereafter, the mixture was filtered through a 0.22-;.Lmrmembrane
filter to obtain a liquid preparation (pH 7.4). Each vial was filled with the liquid preparation
(24 mL), lyophilized, and then closed airtight to obtain a lyophilized preparation of a crystal.
Water content: 0.10%
30 Lyophilization method: the same as in Example 9.
[0050]
Example 16
To a suspension of Compound A (12.0 g) and L-leucine (2.00 g) in Water for

Injection (380 mL) was added 1 mol/L aqueous sodium hydroxide solution, and the mixture was



added 1 nol /L aqueous sodi um hydroxi de solution, and the m xture was
stirred to dissolve 25 Conpound A. Thereafter, 1 nol/L aqueous sodi um

hydr oxi de sol ution was further added to adjust the pHto 6.5. To the

sol ution was added Water for Injection to give a total volunme of 960 ni.
Thereafter, the mxture was filtered th gugh a 0.22-um nenbrane filter to
obtain a liquid preparation (pH 6.5). Each vial was filled with the liquid
prepar at k(8 dissine CogRRl Al Z@Hereantd 1t ASI AueSBGodumity Bidkide Qolotiddhvay @
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met hod he sane as in Exanple 9. ) Exanpl e 0 a
suspensi on of Congo@aklization nptheyl the garpe sdp Exaieble 2. 00 g) in water for

| nj ecfd owdﬁﬁg m.) was added 1 non aqueous sodi um hydroxi de sol ution, and
the mxture s stirred to dissolve Conpound A Thereafter, 1 nol/L aqueous
sodi um h¥dsropied@ sol uti on was further added to adjust the pHto 8.0. To the
sol ution was addedp \Wat ; ' ' 'ﬁlewgt 480 L.
Thereafter, the m'cjl;<0t urgﬁe\}\llglgﬁf)%ﬂng?&e%gt ¢,28%2 a e%%r%rﬁ%%%h%ﬁgpg@‘%l ter to
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sodi um hydroxi de sol ution was 25 further added to adjust the pHto 7.5. To

the sol ubreperaliens(pldtiel Raetevialives fillagl sdthitsrliquit pyerasationt® ). lyenbilired.erd 480
m.. Ther %Etcfo@ed LRSI tbliEa W%ﬁd;’%ﬁ’)ﬁghégéﬁy&% - 0.22-um nenbrane filter

to obtain a [1Tquid~preparati vial was filled with the
| i qui 2D pr epar at i onWgdcantdnt: 0.326phi | i zed, and then closed airtight to obtain

a l'yophilized pr epfrilrtf’ilé ri)cgnrf]de%(-r%y ﬁf’féfaschg}l pattern of the lyophilized preparation, the same

peaks as those of the crystal of Salt A anhydrate observed in Example 5 were observed.

Lyophilization method: the same as m Example 9.
[0052}
25 Example 18
To a suspension of Compound A (75.0 g) in Water for Injection (420 mL) was
added 1 mol/L aqueous sodium hydroxide solution, and the mixture was stirred to dissolve
Compound A. Thereafier, 1 mol/L aqueous sodium hydroxide solution was further added to
adjust the pH to 7.0.  To the solution was added Water for Injection to give a total volume of
30 1000 mL. Thereafter, the mixture was filtered through a 0.22-um membrane filter to obtain a
liquid preparation (pH 7.0). Each vial was filled with the liquid preparation (8 mL) and L-
histidine (0.10 g) was added to obtain a solution.  Vials were lyophilized, and then closed
airtight to obtain a lyophilized preparation of a crystal.
Lyophilization method



Water content: 0.10% 30Lyophilization nmethod: the sane as in Exanple 9.

[ 0050] Exanple 16 19 stirred to dissolve Conpound A Thereafter, 1 nol/L
aqueous sodi um hydr oxi de solution was further added to adjust the pHto
7.0. To the solution was added Water for Injection to give a total vol une
of 480 nL. Thereafter, the m xture was E'Itered t hrough a 0. 22- pm nenbr ane
filter to obtain a liquid preparation (pH 7.0). Each vial was filled with

the |iquii OyviRlk GRA @ole@t 2sHeftteboratule @ PIIPE 1 F Bebze BlRGoRiAN Cl osed airtight to
obtain a |yophilized preparation of a crystal. Water content: 0.06%

I n the pdvitlertenparaiyredf fifervaadt Wamningrassedtann shelf tdvepetapop bf 11i02e dndihe pialsateron, t he
sane peaks.as those of the crystal, , of Salt A anhydrate observed in Exanple
5 wer e 05?5'?%3&&?%5%?%ep?gﬁaf%%%oﬁ@#ﬁglg.s' the same as in Exanple 9. 10 [0051]
Exanpl e 3 7ThEQemp@AtGR&T #icaial OfaCuaRdund sl f(tdihpddatgde Jf 15 39@10e belb®land the@lls on

(420 nm.) was added 1 non aqueous sodi um hydroxi de solution, and the m xture
was std r verp myntgined o hesamspprigiug forrhwafter, 1 noUL aqueous sodi um
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Thereafter, the mxture.was filtered thro a 0.22-u rane filter to
obtarn adt i G Gerabis R bt Fetrs R P A T RGBS ik R Ll
prepar at ifthidifed sk Jhe shii® pRekduted teramgdatiiedsr Thosed airtight to obtain a

| yophi l'i zed Pll)r eparation of a crystal. 20Water content: 0.22% . In the
powdetl X6r aYhefiepperarg Ghgrdnls siah ingreased do # shefripmperatyref 48%r and;thg, vialg pigres ae

beaks as ol {195 1NEmE [USLAl alficrbliud BPMAL & observed in Example 5

wer e observed. Lyophi at1on nmethod: the sane as in Exanple 9. 00521 25
Exanpl e 1®5¥b a suspension of Conpound A (75.0 g) in Water for Injection

(420 m.) phas acllged 1 non, aqueous sodi um hydroxi de solution, and the

m xture vva%m%l?i rred to dissolve Conmpound A Thereafter, 1 nol/L aqueous
sodi um hydr oxi de st adusensioasf Compdrad AA@6led) tnoWatey fos Injedien HRRACOL)AvaB. To t he

oL a0 B 0 VB B AR 0, 1200,
obt ai n adboiroindl A1 ERRFAREDD mo'H aduddlis sddaghhyddretiderddution vae dirtbiet Mddedhe |1 qui d
preparat iaa?jﬂst&t?e prﬂl_zo 76.16].d '}B_the solution was added Water for Injection to give a total volume of
1000 mL. Thereafter, the mixture was filtered through a 0.22-um membrane filter to obtain a
liquid preparation (pH 7.0). Each vial was filled with the liquid preparation (8 mL) and L-
20 phenylalanine (0.10 g) was added to obtain a solution.  Vials were lyophilized, and then closed
airtight to obtain a lyophilized preparation of a crystal.
Lyophilization method: the same as in Example 9.
[0054]
Example 20
25 To a suspension of Compound A (75.0 g) in Water for Injection (420 mL) was
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 7.0.  To the solution was added Water for Injection to give a total volume of
1000 mL. Thereafier, the mixture was filtered through a 0.22-pm membrane filter to obtain a
30 liquid preparation (pH 7.0). Each vial was filled with the liquid preparation (8 mL) and L-
glutamine (0.30 g) was added to obtain a solution.  Vials were lyophilized, and then closed
airtight to obtain a lyophilized preparation of a crystal.

Lyophilization method: the same as in Example 9.



hi stidine (0.10 g) was added to obtain a solution. Vials were |yophilized,
and then closed airtight to obtain a |yophilized preparation of a crystal.
Lyophilization method 20 1. Vials were cooled at a shelf tenperature of
-60C to freeze the content. 2. The tenperature of the vials was increased
to a shelf tenperature of-10C and the vials were nmaintained at the sane
tenperature for 24 hours. 3. The tenperature of the vials was cooled to
a shel f foB5ger at ure of -55C or below and the vials 5 were maintained at the
sane tenperature for 2 hours. 4. The tenperature of the vials was

i ncr easegxampleaZhel f tenperature of 10C under vacuum (50 Pa or bel ow) and
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hours. 5. The tenperature o _ was increased to a shelf
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tenperature f.or .2 hour . . I kngreased
to b Sholorithamilhatp St R I LN stnet AR ERGutHR 6202

pr essur e7.andTd tapanddnwe atlded Wakehiou frgectip® @b8le Hotarpdlome 9 716 mLsuspensi on of

Compound 75. _in Water for Injection (420 ni s 15 added 1 nol/L
aqueous E@dé%ﬁ?%%ﬂ@ feﬁff‘jitg??}‘gﬂéﬁg%zﬁ@”&he%gﬁ%h{xﬁgo g}fltimrn raceilc(ilu%o di ssol ve
ConmpoundpBpardiar eah iRl solufioMOLmIROMA A SedSIOtutif (/S ©tb J8raima) sulukion (phas
further added to adjust the pHto 7.0. To theﬁqfo' ut i %{; Wf;\s?@jd_e Water for
| nj ecti ohO o Fgrlysakvasdilien with thsohgion (& od-)iyophitized.<nd thep cloppfaiigltiGr ¢ was
filtered - - filter to obtain a liquid preparation
(pH &Oﬁggﬁqﬁbgﬁlzg%ég?%%ﬁgﬁaﬁ?ﬁ&?he l'iquid preparation (8 tnL) and L- 20
phenyl al ani ne (0. 1§ophilizgtion methed: the sasst asihExamde Bt i on. Vials were

| yophi |'i @%@ ] and then closed airtight to obtain a |yophilized preparation
of a cry ta?. Lyophi lization nmethod: the same as in Exanple 9. [0054]
Exanpl e BRar@8d22a suspensi on of Conmpound A (75.0 g) in Water for Injection

(420 nlL) was added.1 moUL .aqueous_ sodi i ; i he
mxture was sti rrglszat%s%f'%‘%‘bi)g(go%%gu‘ﬁga 'Q?éjj‘r'lrh%ér'gg?@ gbj,r'%dlgqrr% L&gac&eous

sodi um hpgécosh (0osal)utds addedaismb L sdvesusaddiect Hydroade siutivrhandtHe ioxtdreOvasTo t he
sol ution was adde ter for Ipjection tao,give a total, volume of 1000 nth
ThereaftgFFedtt‘Pigls %&%%@Aﬂ I%EF r"?lhrfl FEUEOY 59 yﬁ%}i%%t‘s&lﬁ OtV er to
obt ai N af3fel idabd & dafuePRs aklit® N 0( Pirb the@dlutibramts added Wars fdr ilhjbe@dn é gike 4 he

l'iquid preparation éﬂB mL) and Lgl utam ne (0.30§(g%b!was added to gbtain a
sol ut i ontotalivalume\pé Ped miuopKherpafien theymirtyre gis Bigebhratieh e0fR e S8R n a

ggﬁg: lei éﬁ& tg rfﬁt@ﬁraq}qiuﬁrbrggarﬁioﬁr@ﬁ b)) ENARR WhZAlilddRuBE NQtld pldpsragdT® as in
20 (24 mL), lyophilized, and then closed airtight to obtain a lyophilized preparation of a crystal.
Water content: 0.10%
Lyophilization method: the same as in Example 9.
f0057]
Example 23
25 To a suspension of Compound A (24.0 g) in Water for Injection (780 mL) was
added 1 moVL agueous 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 7.0.  To the solution was added Water for Injection to give a total volume of
960 mL. Thereafter, the mixture was filtered through a 0.22-um membrane filter to obtain a
30 liquid preparation (pH 7.0). To the solution (72 ml) was added L-alanine (0.30 g) to obtain a
solution. Each vial was filted with the solution (24 mL), lyophilized, and then closed airtight to
obtain a lyophilized preparation of a crystal.
Lyophilization method: the same as in Example 9.

[0058]



[ 0055] Example 21 To a suspension of Conmpound A (16.2 g) in
Water for Injection was added 1 nol/L aqueous sodi um hydroxi de sol ution,
and the m xture was stirred to dissolve Conmpound A. 5 Thereafter, 1 nol/L
aqueous sodi um hydroxi de solution was further added to adjust the pHto
7.0. To the solution was added \Water fo? Injection to give a total volune
of 216 nmL. Thereafter, the m xture was Tiltered through a 0.22 -um nenbrane
filter tp.ghigbyn a liquid preparation. To the solution (40 nmL) was added
L-leucine (0.50 g) to obtain a solution Each vial was filled with

the solution (8 niTp asusreptien pAEMPoAAEd AR gl:lnd@‘@%f' fag knjection (4P9 ™o vdbt ai n a

| yophi | i r oph ane as in
Banpl o 6ef OO QLD GluB il Shetoulot Rl he FRGe RaTn 2 1 450 9) anc

L- 1 euci n@or(nDOlBﬂ Ay) Tharey@eret mpbk aquBonggodium quxmotﬁﬂ?ﬂms greaddyc Tm)l /L
aqueouys r-0xi 0, ssol ve
Conpound uSt5‘Il‘rh %gffder %fﬁe 0:‘1‘#‘{83"36%‘2%3@%’. um #Etgorn\é@% e st{))tr ut |1J(§{ri:e(\%a
further saded. t do fhdjsoiatlort (360 pﬂ-t)tms addxd tHéoWﬁthefoshi}asutwmﬁm%tmlawdédleV\at er for

I njection.to a me of Ther,eaf t t

fi JI ter edWWB%ﬁ’ﬁ%ﬁer@ﬁg‘Z ﬂrde#or‘&ﬁ%e@%rt‘te tep i %’ﬁ%t ﬁmﬂd P’ieaﬁf‘td‘g(nplrjere Lhe at i on
(pH 7.0) solﬁﬁﬁhm AlL) Wasaddid L agh1atkcinb (6.D€ g) fo@biath aasroe.waﬁ A 819). 2EdcR 4iaMvds

| yophiliz and then closed airtight to obtain g,li%Ophl lized epar ati on

of a cr yﬁtl%d withyghe splutionn24 ), Uoﬂm%eﬂy%rquici"é?‘i #l torRS’E?‘m%H@P@L{ as in
Exanpy e mpl e 23 25To a suspension of Conpound A (24.0 g) in
Wat gﬁofoﬁrepirﬁgtg%% gn 780 m.) was added | nol/L aqueous sodi um hydroxi de

sol ution, and the Lyoghilizationansthod] the same @ 1 Fszaple8 Conpound A, Thereafter, 1
nmol / L aqhb%g?rﬁ sodi um hydr oxi de sol ution was further added to adjust the pH
to 7.0. e solution was added Water for Injection to give a total

vol unme oEx&ffle@® Thereafter, the m xture was filtered t hrough a 0.22-um
menbrane filter to obtain.a 3 ui Lo the sol ution
(7210 “was. added T Bdiemsian pocsiid AF6TBH MR P hlieufd ol HO0Rs uas
filled waddedthsoldodquédue BodidA hmllrbmdé yelpiitin, am;etﬂe nﬁzﬂﬂtetmﬂtmécnseldscﬂwti ght to
obtain a | hi | ar at a S . .Lyophi lizati t t he
same as FHX‘EE‘H'M ejg’e‘l%a ‘% E@%P@“e‘?&s SF’(S“%/“ @&%ﬁlﬁ% el 8‘8{1‘{@ 1t0( 67.5 Q)

in Vit er adjqdt e Ppreft1.@n KodRDsditionWas addkdenlatdr HPdjecBsiUR Qike 201 Wltrhy 6if oxi de
sol uti on, and the m xture was stirred to di ssolve Co A. Thereafter I
rgglég(lpg,) to obtam a

moUL aqu8Els odp dinsalikipniSOa &ld oras eddsd theWaterfor friscti

liquid preparation. To the solution (600 mL) was added L-isoleucine (2.50 g), and it was

20 dissolved. Thereafter, the mixture was filtered through a2 0.22-um membrane filter to obtain a
liquid preparation (pH 6.9). Each vial was filled with the liquid preparation (24 mL),
lyophilized, and then closed airtight to obtain a lyophilized preparation of a crystal.

Water content: 0.12%
Lyophilization method: the same as in Example 9.
25  [0060]
Example 26
To a suspension of Compound A (67.5 g) in Water for Injection (400 mlL.) was
added 1 mol/L aqueous sodium hydroxide solution, and the mixture was stirred to dissolve
Compound A. Thereafier, 1 mol/L aqueous sodium hydroxide solution was further added to

30 adjust the pH t0 7.0. To the solution was added Water for Injection to give a total volume of
900 mL. To the solution (800 mL) was added the Water for Injection (1600 mL). Thereafter,
the mixture was filtered through a 0.22-um membrane filter to obtain a liquid preparation. To
the liquid preparation (96 mL) was added L-valine (0.41 g), and a solution (pH 6.9) was
obtained. Each vial was filled with the solution (24 mL), lyophilized, and then closed airtight



5 adjust the pHto 7.0. To the solution was added Water for Injection to
give a total volune of 900 nL. To the solution (800 nL) was added the Water
for Injection (1600 nmL), and the m xture was filtered through a 0.22-um
menbrane filter to obtain a liquid preparation. To the solution (240 ni)
was added L-isoleucine (0.20 g) to obtaip a solution (pH 6.9). Each vial
was filled with the solution (24 nL), |yophilized, and then closed airtight

t o obtai p Gdiy QRRbhiliZ PloaRALatkan of a crystal. Lyophilization nethod:
the sane as in E&b 1&ﬂMéQH085 9] %&anple 25 To a suspension of Conmpound A

(67.5 g) in waterlﬁ@pmhﬁﬁ@é@ﬁﬂwdﬂhggmwvﬁlﬂﬁ§mmﬁegdded 1 noUL aqueous sodi um
hydrOX|d§m%:gut|on and the m xture was stirred to dissolve Conpound A.
Thereafter, nmoUL aqueous sodi um hydroxi de sol ution was further added to
adj ust t Bsappled 7. 0 To the solution mas added Water for Injection to give

a tOtag vol ume of SUS%%IEIISOE‘B ‘?8 zrg'lg}vht@ll'ﬂ)r tlﬁl‘g%g II;LI’} ag\at er for

I nj ection (1600 m)° R & qU| solutlon (600
m.) was adtiddd rhoHIS&du&umsnﬁun@I&y&@x@): solaimcm and the siixd0redias siviraddd disTdles eaf t er,

th i t | nh |

[ qut . pleBuPaR Ao TFRer] mogHanSops TG coh Mo o RGP

lor epﬁr i’it 'aﬂagst&%mtd'b{ ol ympt]!ie kb, wa’ﬁladddd{WateICﬁoﬁ?@d?m I(r;)tgi%i'/ﬁ totabvmhrlhaoﬁt a
ophi li zed preparatijon of a cr s er canten % i zation

rrgt Eod ﬂ"iarr&“%@ﬁeﬁ t 5 1213@ %M h AR 22 gesiiang ﬁhg%rgé’bﬁ'ﬂ‘sar on of

Compoypd h@\cljlﬁ gzepﬁ.r g Qﬁ’{ L7 Yo erfofﬂgllqlum ﬁgﬁdrﬁﬁn((ﬁ)ﬁm hd addB8$ DRAAGRIoAin8 T A0

aqueous sodi um sol ut1 on, he m xture was stirred to dissol ve
Conpound gh.and’h ecrletanmeas ,obtained UL Eacyvisd wes Sl with ﬂseapl@m)ru@%dwuhfpdn i40ds

further adéit%gn %18%%%@&&%? %Ptg.lltﬂed ig:#hh&eg{pgg%%@orw}% C?}% tion was added Vater

for Inj e On ive To the solution (800 mnl)
was added t he Wat eILyobbﬂlzatrqnenﬂthadnth@Jsﬁﬁé)asnn)ﬁxaﬂihleﬁeafter the m xture was
filtered ugh a 0.22-um nenbrane filter to obtain a liquid preparation
To the Ilﬁgpﬁ preparation (96 nL) was added L-valine (0.41 g), and a

sol ut imn Expibie29) was obt ai ned. Each viaI was filled mjth the solution (24

orpar &t on of a cRysapeabrrPor AR kiRt oGt atet B st e o
[0061] EXpsmhe) wds 4381 AmdUE RQRSLOMDIREN ARG W lufiof, 26d theGhixiufe W sifred ar
I njection (780 nL) was
dissolve Compound A. Thereafer, 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
20 volume of 400 mL. Thereafter, the mixture was filtered through a 0.22-um membrane filter to
obtain a liquid preparation (pH 8.5). Each vial was filled with the liquid preparation (8 mL),
lyophilized, and then closed airtight to obtain a lyophilized preparation of a crystal.
Water content: 0.89%
Lyophilization method: the same as in Example 7.
25 [0063]
Example 29
To a suspension of Compound A (75.0 g) in Water for Injection (440 mL) was
added 1 moVL aqueous sodium hydroxide solution, and the mixture was stirred to dissolve
Compound A. Thereafier, 1 mol/L aqueous sodium hydroxide solution was further added to
30 adjust the pH to 7.0. To the solution was added Water for Injection to give a total volume of
1000 mL. To the solution (688 mL) was added the Water for Injection (1376 mL). Thereafter,
the mixture was filtered through a 0.22-pum membrane filter to obtain a liquid preparation (pH
7.0). To the liquid preparation (106 mL) was added polysorbate 80 (35.0 mg), and a solution
was obtained. Each vial was filled with the solution (24 mL), lyophilized, and then closed



added 1 nmoUL aqueous sodi um hydroxi de solution, and the m xture was stirred
to dissol ve Conpound A. Thereafter, 1 noUL aqueous sodi um hydroxi de
solution was thither added to adjust the pHto 7.0. To the solution was
added Water for Injection to give a total volune of 960 nL. Thereafter, the
mxture was filtered through a 0.22-pm genbrane filter to obtain a 10
liquid preparation (pH 7.0). To the liquid preparation (72 nL) was added

DL- net hi gRiAeio(ddtanPa g,))phigﬂg epaliidh bPAc@sl obt ai ned. Each vial was filled
with the solution (24 nlL), lyophilized, and then closed airtight to obtain

a | yophilized prepgapshiligiiopmethod e sagme asiy EpHnRle 2at i on met hod: the sanme as
in Exarrpg 6:?]- [ 0062] 15 Exanple 28 To a suspensi on of Conpound
A (30.0 (géand urea (5.00 g) in Water for Injection (150 nL) was added 1
moUL aquEwampleddi um hydr oxi de sol ution, and the mixture was stirred to

di ssol.ve Conpound -A. |, um. i ol ution
was f l?rt her added 1o Sac%jSae &gl?ﬁ Pﬁ(gonﬁé?uggAé&%ﬁ%#@g\t@grsi‘ggffnﬁqi%&&gétggvﬁd Wat er
for | njeaddedn nadLgiquesva stditrahy@0xide kalmpng indiHe miture Wae stwaddtte dissdliee m xt ur e
was fil tEred t hrou a Q. 212-n rrerrbran%.fi | el il ?l?.tgi n Ihi %ldgd
pr epar at C8RPRYRY 4. g‘?’.er €h \‘Pf’[ﬁr affeQu AT UBPN A PHIS TREUPR & B BFSFLE on (8
o Epar At Lo OF A Gyt al et r cOntent o O 8906 Lyophi 1| 251 on Method: the
L. . . 0 .
e e 1 b retnd Soigisn (G4 51-) BRR GRS boge et ST b P SrodBund A
(75. 0;) qissp1at erhdrOdnel MhehixhRE whe erbd-thr NRR 2 @DLE I InefBldne ARLIAH WBaMQdi UM

hydr oxi de sol ution, and the m xture was stirred to dissolve Conpound A
Ther eaf t bguid prepaiiation @Huk®us Eeduiidnyas yidled with éredistuig prenaraties (34mbher added to

30 adj us H we I - t Injection to
give a t%tog ﬂ\z/%ﬂr ?Jﬁr?@h% aﬁsgg%“&n%ﬁ tcﬁgdt%[hlg?@g}qﬁ? f oﬂ éggﬁﬁloﬁﬁ)&ﬁv\%& added the
Water for |njecti dNagri@nentri0)02%Ther eafter, the m xture was filtered through
a 0.22-gm nenbrane filt.er.to gbtain a |iquid aration (pH 7.0). To the
' quid preparat: onenbiFh Rl it afne sy EGpBBBE 50 (35. 0"y and &

sol utisonfaas] obt ai ned. Each vial was filled with the solution (24 niL),

| yophi | i zed, ag then closed 24 airtight to obtain a Iyophilized
pr epar at BHE crystal . Lyophilization nethod: the sane as in Exanple 9.

[0064] Exanpl e 30 RlosudpeatisRencsapoudll AGQIFD@Y niwatef b Iffectidn {420 Wit)avasf or
I nj ection 00 nL) was added 1 no]/L aqueous. sodi um hydroxjde. saol ution, and

8 .
the m xt E‘F"éd\kd%o@{a}qf‘?% spduigihy digrige s@BiRto ARfHtbAMUEHE v FHiged o ISV | aqueous
sodi um h!ﬁgﬁlﬁéfﬁrﬂgA.soﬁiéPéaﬁé} Y11 Whtdaas sElfe sy drOxidionglontWae ftet 2déd & To the

sol ution was added Water for Injection to give a total volume of 1000 mL To
the s¥l uedios thegibtofly. westhasriewnyar pddadyWarieoylnjston wamve@ioBOvgyme ahd i t
ronbr ane [0 (5 o aRr o Gof Pl ra” BCHER WIS b LhBh o TR e )
filled witemmiktues Wastfilietedahmpal a0i28wmnf Bdmbrahg filtéryto pbiiaini adeylid @emiratioapiE| osed
Si' (r)tziy(? ht 6t9? Ol?e}c iv{f]ﬂ \?vas!. %{l?égih\{ultﬂ t%gﬂqlg& %Pa%&%%‘&noéo%)aanﬁ rdgxsnt'a%|40_ (M% gfwa(l:sont ent:
added to obtain a solution.  Vials were lyophilized, and then closed airtight to obtain a
25  lyophilized preparation of a crystal.
Lyophilization method: the same as in Example 9.
[0066]
Comparative Example 1
To a suspension of Compound A (13.8 g) in Water for Injection (50 mL) was
30 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. Thereafier, 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),



Lyophilization nmethod: the sane as in Exanple 9. 15 [0065] Exanple 31 To a
suspensi on of Conpound A (75.0 g) in Water for Injection (420 nL) was added
1 nol /L aqueous sodi um hydroxi de solution, and the m xture was stirred to
di ssol ve Conmpound A. Thereafter, 1 nol/L aqueous sodi um hydroxi de sol ution
was further added to 20 adjust the pHtgs7.0. To the solution was added
Water for Injection to give a total volune of 1000 nL. To the solution (264

n) was %Eﬁﬁzédhﬁld\@ﬁézﬁaos%@ﬁirﬁgﬂt erstan aﬁﬁﬁ;impreM{oﬁ@twmo@mS Frodutt! € was
r

filtered through a 0.22-)immenbrane filter to obtain a |iquid preparation

(pH 6.9). Each vi aVaigieontept 2@ with the liquid preparation (30 nL) and
dextran 40 (0.30 g) ngﬁzﬁgg%tﬂog obtain a solution. Vials were |yophilized,
and then closed airtight to obtain a 25 |yophilized preparation of a

cryst al . 11Vielsierd cwated @ha stetfhetpdigursarfec03€ (¢ feazs thepsionte®. [ 0066] Conparati ve

Exanpl_ e 0 .a suspensi,on.of Compound A (13.8 in er. for Injiection (50
e STRaRRR RGN e i ee B i SOt ol TorE R I ok e
was stir pgdr below sha HewsalRBRAMNE ifed RS Aakpedssurd antiDiemberafteoLIS7 gy, um

hydr oxi de sol ution was further added to adjust the pHto 8 5. To the

sol ut i on3Ehs temprseusaat e vidy wanipeseesed o @ Beljityaperaters AP Gadhevia weB1 i nL
Thereafter “]3? ' Wesid dnl QUg, & 0. 22-pm nenbrane filter to
obtain aﬁ‘{almaw aﬁ%ﬁé&iﬁ on {%ﬁkﬁﬁ%#%ach vial was filled with the liquid
pr epar at i dFhe(témpdriture of frel wadpivad ineregbed sanalshelfeempragredf K99G dndtite wiads obteai n a

| yophj |'i zed prepar,ati on of an anor phous product. Water content: 2.2%
Lyophtd i ?ﬁﬁtﬁ??%r?éfhﬁéﬂfnﬁpreﬁuéﬁl Bsfl%\)i%rp r%rglfgrcfﬁgqmsa shel f tenperature of -60C
to freeze 1iQeffiBRIof e wals WhEInt@IRE tRd el @thpeiditre\of 20°F a@3hd VidlE ®ased to a
shel f tenperature of-10C under vacuum (50 Pa or below) and the vials were

mai nt ai newiganadeb theapwe preasisqand tmpPratiieder tie for 37 hours. 3. The
Lemperat i fheQlmbdGué R MBS WEORERARE T L theft (AR SFROCALUIR: Blts Rereand the

vials were mal ntal ne e same pressure and tenperature for 9 hours.

4. The t enperimidut heahme hessuradnd tovaperatnerfeasdoutso a shel f tenperature of 10C
and the gdo%%_ﬁ were 10 maintained at the sane pressure and tenperature for 4
hour s s e tenperature of the vials was increased to a shelf

t enper at gompahtivOkxagipte 2 he vials were maintai ned at the sane pressure and

Lemerature [or 4 o eSS s s e Be el Tonl oo ©
pressur e aid 1185 Slgabits Bodidh h:roRRYkSlutidd abPB6 AlixtiRRAKAkbVQ deXaPl e 2
Compound A. Thereafter, 1 mol/L aqueous sodium hydroxide solution was further added to
20 adjust the pH to 8.5. To the solution was added Water for Injection fo give a total volume of
160 mL. Thereafier, the mixture was filtered through a 0.22-pum 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 lyophilized preparation of an amorphous product.
Lyophilization method
25 1. Vials were cooled at a shelf temperature of -60°C to freeze the content.
2. The temperature of the vials was increased to a shelf temperature of 50°C under vacuum (50
Pa or below) and the vials were maintained at the same pressure and temperature for 39 hours.
[0068]
Test Example 1: Solubility
30 To the each vial obtained in Examples and Comparative 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 4.



To a suspension of Conpound A (12.0 g) in Water for Injection (70 nL) was
added 1 noUL aqueous sodi um hydroxi de solution, and the m xture was stirred
to di ssol ve Conmpound A Thereafter, 1 non aqueous sodi um hydroxi de sol ution
was further added to 20 adjust the pHto 8.5. To the solution was added
Water for Injection to give a total vol of 160 nL. Thereafter, the

m xture was filtered through a 0.22-pm nenbrane filter to obtain a liquid
preparath@@g(pH 8.5). Each vial was filled with the Iiquid preparation (8
m.), Iythillzed, and then closed airtight to obtain a |yophilized
prepar at ['s8ledf an anor phous product. Lyophilization method 25 1. Vials were
cool ed : = o freeze the content. 2. The

t enper at uﬁ’@;;ﬁe]'ﬁ?re vaglsglu’i}\%bt“f’?‘lg?‘é)gggd to a shelf tenperature of 50C under
vacuum (50 P& or bel ow) and tfhe vials were nmaintained at the same pressure
and tenperatute for 39 hours20[0068] Test Exanple 1: Solubility 30To the
each vial obtained in Exanpl®#s and Conparative Exanpl es was added Water for
Injection (1@ nL) and the vigd s were shaken by hand. Thus, the dissolution
time of the gglid substance 4as neasured. The results are shown in Table 4.
[ 0069] [Tabl ;4] Exanple No.) ssolution tine (seconds) 215 420 725 922 1026
1114 1213 13?% 1413 157 166 18 1817 1915

13 19
14 13
15 7
16 6
17 18
18 17
19 15
20 9
21 - 13
22 16
23 16
24 15
26 9
26 9
27 11
28 10
29 14
30 6
31 13

Comparative

Example 1 60

Comparative 65

Example 2




209 2113 2216 2316 2415 259 269 2711 2810 2914 306 3113 Conparative 60

Exanpl e 1 Conparative 65 Exanple 2 27 [0070] The dissolution tinme of an
anor phous product (Conparative Exanple 1) was 60 seconds. The di ssol ution
time of an anorphous product (Conparative Exanple 2) was 65 seconds. 50n
the other hand, the dissolution tine of mlled Hydrate 1 (Exanple 2) and
mlled Hydrate 2 (Exanple 4) was 15 seconds and 20 seconds, respectively.
The nill§@7§rystals exhi bited nore superior solubility than the anorphous

pr oduct . _ o .
The dissolution time of an amorphous product (Comparative Example 1) was 60

seconds. The dissolution time of an amorphous product (Comparative Example 2) was 65
seconds.

5 On the other hand, the dissolution time of milled Hydrate 1 (Example 2) and
milled Hydrate 2 (Example 4) was 15 seconds and 20 seconds, respectively. The milled
crystals exhibited more superior solubility than the amorphous product.

The dissolution time of preparation (Example 7) produced by lyophilization
including an annealing step was 25 seconds. The preparation produced by this process

10  exhibited more superior solubility than the amorphous product even though it is not milled.

The dissolution time of preparation (Example 9) produced by lyophilizing a
solution adjusted to pH 7.0 in the same manner as in Example 7 was 22 seconds. The
preparation in Example ¢ exhibited much more superior solubility than the preparation in
Example 7.

15 [0071]

The dissolution time of preparation (Example 10) produced by lyophilizing a
solution (24 mL) adjusted to pH 8.5 according to the process of Example 7 was 26 seconds. On
the other hand, the dissolution time of preparation (Example 11) produced by lyophilizing a
solution (24 mL) adjusted to pH 7.0 was 14 seconds. The dissolution time of preparation

20 (Example 12) produced by lyophilizing a solution (24 mL) adjusted to pH 6.5 was 13 seconds.
The dissolution time was shortened by reducing pH value.
[0072]

The dissolution time of preparation (Example 13) containing L-leucine as

additives and produced by lyophilizing a solution (24 mL) adjusted to pH 8.5 was 19 seconds.
95 The dissolution time of preparation (Example 13) was shorter than that of preparation (Example
10) not containing L-leucine.

Moreover, the dissolution time of preparations (Examples 14 to 16) produced by
reducing pH value was 6 to 13 seconds. The dissolution time was shortened by reducing pH
value.

30 [0073]

The dissolution time of preparations containing amino acids as additives
(Examples 17 to 27), preparation containing urea as additives (Example 28), preparation
containing polysorbate 80 as additives (Example 29), preparation containing polysthylene glycol
400 as additives (Example 30), and preparation containing dextran 40 as additives (Example 31)



The dissolution tinme of preparation (Exanple 7) produced by |yophilization
i ncludi ng an annealing step was 25 seconds. The preparation produced by
this process 10 exhi bited nore superior solubility than the anorphous
product even though it is not mlled. The dissolution tinme of
preparation (Exanple 9) produced by Iyo&pi lizing a solution adjusted to pH
7.0 in the sane manner as in Exanple 7 Was 22 seconds. The preparation in
Exanpl e | i lidnk E¥hibihAflcl MBreRUSRRAE AL i ON i N
Seampl o 1 b 0 e B SPLcEorP uRse Bidpasdns Libibt B GreBupRRl R |

( Exanpl esd@ilifytesasachorhobsyprpdid.i zi ng a solution (24 nml) adjusted to pH 8.5
accordin Ogglithe process of Exanple 7 was 26 seconds. On the other hand,
the dissblution time of preparation (Exanple 11) produced by |yophilizing a
sol ut i onT¢2 Exarhyle ad§teishizdlX o pH 7. 0 was 14 seconds. The di ssolution tinme of
prepar.ation 20 ( mple 1 pr, c V- Lyqphi |4,z i m.)

Bdj usted to pH e ihpdbo R RN, B oY AP | 10230198 Bn Whipalfod &tio by
reduci ngstaid 36l 2060°( QO 7 2onth and then their appb@arttc S@obbkevad. t Asreresdlt, ppgsaeaned i on
(Exanpl e 13) containing L-Ieucine as additives and produced by |yophilizing
a sol uti engewasrqtebsestilusted to pH 8.5 was 19 seconds. 25 The dissol ution
time of Rfoqp}aration (Exanple 13) was shorter than that of preparation
(Exanmpl e 10) not containing L-Ieucine. Mor eover, the

di ssol ut iTesh Example 47 Stahibydfat i ons (Exanpl es 14 to 16) produced by reducing
pH v e was 6 to nnds i | Ut i i RS

redugiloung pH val ue.ﬂ%dﬁ ‘OﬁlcrjlsOfmgmgfeﬁ’oldﬁr%g%’diﬁsés}%l uti gﬁﬂg‘? frir}gﬂlgt?e Pivere

pr epar at iredsateiqinad ndmiy -dnj oa BES tenpaFLRAGS-D-BBE-TiEdhpidgkentiffeit o 27) ,
preparation containing urea as additives anpl e 28), preparation..

cont ai ni ARPHBRSESHIIREEVHD A adedite ?W%@@E%%%@?t,&wgeﬂdg S PEEPAEGAAI ni ng
pol yet hy hepeingisscioh 0,4801 Aghgaddivhdré@Ind lo@ 03 @b mpanRtdvdEepplal tudikd into
cont ai ni hg dextéréar’l 40 as additives (Exigén%dlﬁet 31) 28 al | f%ﬁp within the
range of opoesEdids, and these preparations exhibit much nore superior
solubility than an anorphous product. [0074] Test Exanple 2: Stability (1)
5The preparations of Exanples 1, 7, 9, 10, 11, 12, 25, 28 and 29 were

al | owsd BRIEF RESCRIFTIONGOF GOIE PRAWMINGSNt h and then their appearance was
observed O(ﬁ% a result, appearance change was not observed. [0075] Test
Exanpl e I1: }abi lity (2) 10The preparations of Exanples 1, 10, 15, 16, 22
and Conpar ative BExEppl is abowdereX-rayrdiffiiaaticnchaftarn200 c000Q! dba sodum dalt (Hyds® | anp
(FLWOS—&%- D65/3\|%' andzthen.the'r al%g?e_ar ance was observed. As a result,
appear andLOhARYe 3T BELGEIT N Yhe preparations of Exanples 1, 10,
15, 16 and 22; wheFigasistpewdercpadyatiffantiof paGempd natyistaboExadinhesalt (Hudmed i nt o

orange-vyel |l ow,_ 15 BRI EF DESCRI. PTI CF , THE DRAW NGS
20 ° 2) of 6-flucro-3-hydroxy-2-pyrazinecarboxamide;

Fig. 3 is a powder X-ray diffraction pattern of a crystal of a sodium salt
(anhydrate) of 6-fluoro-3-hydroxy-2-pyrazinecarboxamide;

Fig. 4 is a thermogravimetric analysis pattern of a crystal of a sodium salt
(Hydrate 1) of 6-fluoro-3-hydroxy-2-pyrazinecarboxamide;

25 Fig. 5 is a thermogravimetric analysis pattern of a crystal of a sodium salt
(Hydrate 2) of 6-fluoro-3-hydroxy-2-pyrazinecarboxamide (weight of water (1.5 equivalent) was
decreased);

Fig. 6 is a thermogravimetric analysis pattern of a crystal of a sodium salt
(Hydrate 2) of 6-fluoro-3-hydroxy-2-pyrazinecarboxamide (weight of water (2 equivalent) was
30 decreased);

INDUSTRIAL APPLICABILITY
[0077]



[ 0076] Fig. 1 is a powder X-ray diffraction pattern of a crysta
of a sodiumsalt (Hydrate 1) of 6-fl uoro-3-hydroxy-2-pyrazi necarboxam de;
Fig. 2 is a powder X-ray diffraction pattern of a crystal of a sodiumsalt
(Hydrate 20 2) of 6-fluoro-3-hydroxy-2-pyrazi necar boxam de; Fi g.
3 is a powder X-ray diffraction pattern,of a crystal of a sodiumsalt
(anhydrate) of 6-fluoro-3-hydroxy-2-pyrazi necar boxam de; Fig. 4
i's a thernogravi mef hlofardil el Sithal dridd 004 sclliih Y8 He- Mor@-?»-‘h?ﬁyows al t
(Hydrate 1) of 6-fluoro-3-hydroxy-2-pyrazi necarboxam de; 25Fi g

t her nogr avrinecatbexamide pSihe Prsssnt Wention Igsupprietin polpility a§6éﬁet‘§‘fﬂha§5‘? F‘J%‘F?;l?r ate
2) of 6- { Qs3- hydroxy- 2- pyrazi necar boxam de (wei ght of water (1.5

equi val e was decreased); Fig. 6 is a thernogravinetric

anal ysis pattern of a crystal of a sodiumsalt (Hydrate 2) of

6- f |1 uor o- 3- hydr oxy- 2- pyrazi necar boxam de (wei ght of water (2 equival ent)
was 30 decreased); |NDUSTRI AL APPLI CABILITY 29 A preparation
filled with a crystal of a sodiumsalt of 6-fluoro-3-hydroxy-2-
pyrazi necar boxam de of the present invention is superior in solubility and
useful as an injectable preparation. 30 CLAIMS 1.A crystal of a sodium
salt of 6-fluoro-3-hydroxy-2-pyrazi necarboxam de or a hydrate thereof. 2. An
i njectabl e preparation containing a crystal of a sodiumsalt of 6-fluoro-3-
hydr oxy- 2- pyrazi necar boxam de or a hydrate thereof 3.A |yophilized
preparation containing a crystal of a sodiumsalt of 6-fluoro-3-

hydr oxy- 2- pyr azi necar boxam de. 4. A process for producing a |yophilized
preparation containing a crystal of a sodiumsalt of

6- f | uor o- 3- hydr oxy- 2- pyrazi necar boxam de, conprising the steps: (1)

cool ing an aqueous sol ution containing a sodiumsalt of

6- f 1 uor o- 3- hydr oxy-2- pyrazi necarboxam de to produce a frozen product;



(2) increasing the tenperature of the frozen product; (3) cooling the
frozen product again; and (4) carrying out |yophilization. 5.The process
according to claim4, wherein the achieving tenperature of the frozen
product falls within the range of -15 to -5C in the step of increasing the
tenperature of the frozen product.

30
CLAIMS
L. A crystal of a sodium salt of 6-fluoro-3-hydroxy-2-pyrazinecarboxamide or a
hydrate thereof.
2. An injectable preparation containing a crystal of a sodium salt of 6-fluoro-3-

hydroxy-2-pyrazinecarboxamide or a hydrate thereof.

3. A lyophilized preparation coutaining a crystal of a sodium salt of 6-fluoro-3-
hydroxy-2-pyrazinecarboxamide.

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

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

(2) increasing the temperature of the frozen product;

(3) cooling the frozen product again; and

(4) carrying out lyophilization.

5. The process according to claim 4, wherein the achieving temperature of the frozen
product falls within the range of -15 to -5°C in the step of increasing the temperature of the

frozen product.



