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*159159* DESCRI PTI ON PROCESS FCR PRCDUCI NG AQUEQUS
SCLUTI ON OF DORI PENEM Techni cal umwm“‘

present invention relates t-ol a process forMhﬂWﬁ

an aqueous solution of doripenem More pa f

the present invention relates to a process fofnsoso
produci ng an aqueous JYEBERIBTEONIor i penem conpri si ng
PEOCESSKOR PRUDDEING ARIBNtR SO THeEs) ol iR M
anti bacteri al agent a conpound having the foll ow ng

structure (hereinafter, referred to as dori penem
Technical #eldss, 6S) - 6- [ (1R) - 1- hydr oxyet hyl ]

-7- -3-. .
looq.d TR epdnio preshticthas RS 194 Brossen fat prpdusing an agueous
solRRINCYL i otige el hM&r@p&ﬁ%\ﬁaﬂ§r H%?;'réééxﬁ%%n%ﬁ%%s to a
(Patent Literature 1). Chemical formula
progess fpmprdducing as agueb\u&l,solublldﬂ OfNkE 11438 nid cbimig r{Sh3e Mbhdifuous

di ssol ving a suspepsian (also referred to
heaggggfﬁlﬁ?;"eo?nﬁq%B%ﬁg?Rf“%o%Fa%p%‘PeIHi ssol vi ng the
suspensi on by heating it is known. In a heating step,
a continuous heating nethod, and a batch manner
Bachgetundgtesbntpte are known. The conti nuous heat i ng

t hod heat net hod in mhlch only a_necessary
lo0dFo A3 n Snbaderol feust neerngind hainetiecplipyine sircture

(helteﬁm}%a&émﬁema;saoﬂm éﬂnW L EARPESERY-URTRT- 118 roxyethyl]
i wyethyll

cool i ng environment I S sucdcessi vel'y répeate
-4-nmeattiyl-fioxat 3-{{(3%, 582t ﬁdfa&ndylilr@mohl/eﬁﬂyl)pyrrolidin-3-yl]thio]'1'az

abicyclo[3.2.0]hept-2-ene-2-carboxylic acid) is known (Patent Literature 1).

[Chemical formula 1]

- In general, for dissolving a suspension (also referred to as slurry) of a
corﬁpound, a method of dissolving the suspension by heating it is known.

o In a heating step, a continuous heating method, and a batch manner
heating method are known. The continuous heating method is a heating
method in which only a necessary amount 1s dissolved by heating to an
objective temperature while a majority is placed under the cooling
environment, this is successively repeated and, finally, a heated and dissolved
one 1s collected. To the contrary, the batch manner heating method is a
heating method in which the suspension continues lto undergo heating load
until a whole reaches an objective temperature.

For example, in the case of a compound which is unstable to heat, a
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one is collected. To the contrary, the batch manner

heating nmethod is a heating nethod in which the

suspensi on continues to undergo heating load until a

whol e reaches an objective tenperature. For exanpl e,

in the case. of a conpound which is unstable to heat,

a *co00002* -2- deconposition anmount thereof is
decomppsidip@campyns thenepbisdngiue nead by 4 terepetwnre engestthe when

eqte rature environnment. Jhat is, when a. . )
expbfd Qe TREE AR L, SVEIBARG: L T0ARh oot heghutiop in which a
comPposnd vefabke l@éBtQQ‘aiss%l\)@?Pisepﬁdl%&%, &%%ﬁéggﬁgry undergoes
e conpoun

heating | oad, and deconposition of t
heapimggpad sesd dacimpositionadithe wothpeeaches gregealuntil the
and. | s dissolved, in the case of a batch

t t
compRiRgreaghod fEOELIMETIN AbicdseolsPlanddiqasechs batch
ma R er, (R CORPRS ke Wase Bf Q%ﬁ?%ds%gﬁgé/r? ﬁ%tgodnrﬁgﬁ?ition of

pl acing a whole Slurry under the cooling envi
a copmeowidiis preiventabbylbjactheuathdlel slut8nBgd et tHeCcoofing
di ssol Vegléflhi ttle. by little and, after dissolution, _
envinonmenty b sl ursy }Sa{ﬂpdqib Jdapatad interapsraturd, ianddlissolved little
, R NI We) nd.can .b :
by L B BN PR TR £ kst
thembgyd¢dongpasitienpé thé tirBpbiind daat K supPpreBssd mifimum.

co re ith continuous elevation of a tenperature,
f opﬂael% é\‘ﬁtﬂ\i\"% ,Sruray iedisselvgdthyneleyating a tranpénatnye meadiadsh
1 be arpund. 1/ 20,, dependi ng of a
marfh @08 o EPRTER WL SR L RV Ao T et R St Tor exdmple,

a required| tvine reiiuherstittryWehhe s & 30ah8ahpératQbditdPBe Q%oﬁ'nd 1/20,
conti nuous heating nethod, a commercially availl abl e

dep%‘@l@igﬁg%’%ﬂ%e al so used. In addition, Patent
B gﬁlﬂt?org, Les &gﬂtrl) el?dusaﬁeggtigg%lh g(?‘lgfis(g?ﬁrteﬁr (Iatlg.lli%H}e&tavghich

L
dr ug conposi'tion contalning a

can hetbadsobotipi ibyi depritin @& tih@Rh&bhbdNE *birEe A1 B WSilable
%gnp03|t|on froman anbient tenperature to a high
maghane Bradt be @lsoqusedep of nmintaining a drug composition

2 Hhealiadh, SSAIRETHMLEQT atﬁs%]ﬂnalsg 18" LSRS & H-Silizing a
drug composition containing a suspension of a drug, a method comprising a
step of rapidly heating the drug composition from an ambient temperature to a
high temperature, a step of maintaining a drug composition at the high
temperature or at a higher temperature for a certain time, and a step of
rapidly cooling the drug composition to an ambient temperature.

[Patent Literature 1]

Japanese Patent No. 2,542,773

[Patent Literature 2]

Japanese Patent Application National Publication (Laid-Open) No.
2004-513749

Disclosure of the invention

Problems to be solved by the invention



rapi dly cooling the drug conposition to an anbi ent
tenperature. [Patent Literature 1] Japanese Patent
No. 2,542,773 [Patent Literature 2] Japanese Patent
Application National Publicagion (Laid-Open) No.
2004- 513749 Di scl osure of the invention Problens to be
sql ved by the invention -3- [0003] The present

[00q33v‘£h€: Prgsenfinyeniors fornd dut thehdenipenamss abktltle to heat.

. ...Therefor upon producti on . of aqueous,
Thegegf?% ;Upon o?m&lé‘ﬂgﬁ&?g r?‘n z?quels)él.cscﬁgg%tmx? Hga?rtl.aﬁ?expolt becomes
impOFRnE b gd@@é}{mbhdﬁbait%n 6PabREEST . Tg%.t i$a ﬁle\?\E&P Bf
of produci ng an aqueous solution of doripenemwhile
prodiuipgposaquesus shlution pdenpeiymhehile decqnpostivadfiasipenem

been demande ans to solve the problens [0004] The
by h&agé%ﬂfe‘feﬁ@%‘ﬂpagg’ef“&d]ﬁ&‘ e,de'as a method for producing
an aqueous sol ution of doripenem while deconposition

of doripenemby heat is prevented, the follow ng
Means\tersolentheTpablérms t he present invention relates to:

f ducj ol ution of
loodg}) TRe REfsaru ipy T RioRs o%@%ﬁé&%ﬂﬁﬁéﬁré&éahgmgqgeous
: ' - ' .Lnuou eating an

sl SESRAE al, AOCLPRAII R ISy R E0en

the fodlywaagdnoéntian.cont ai ner for acconmodating a
nsion, a continuous heating and dissolving

Zgifgﬁ%ﬁ%thﬁér%*%%ﬁP§#®B9nr@kﬂe%ﬁgvering an aqueous
j | f . ' an_agueous.
(v a:ﬂg{’dﬁ%lé%ﬁbr é&gg{nﬁg 4 g&ﬁgoc'us gﬁgluplro?loolft%hgg)epiﬂ COIRFISHIE

enem-accor ng

heatiihg tadissole stapasshOBudferest bNEGHS Ve s Woilh e ftiADB A
-container for accommodation in which the aqueous
heatipg IgsplpmeRuipEIeaYh Hysuping cedisselyingappanatns oomposed of

a coﬂ\,eaﬁhlep %@J&oﬂx‘x&é@ét‘{ﬁé‘g S%%BIBH%HE a ctorrl]ﬁmalgllilse gggting and
suspension I'S

dissolving equipment and a container for recovering an aqueous solution,

(2) the process for producing an aqueous solution of doripenem according to the

(1), wherein the aqueous suspension is continuously supplied from a container

for accommodation in which the aqueous suspension of doripenem is placed, to

a continuous heating and dissolving equipment, the aqueous suspension is

heated and dissolved in the continuous heating and dissolving equipment, and

an aqueous solution of doripenem is continuously recovered from the

continuous heating and dissolving equipment,

(3) the process for producing an aqueous solution of doripenem according to the

(2), wherein the aqueous suspension of doripenem is passed throﬁgh the

continuous heating and dissolving equipment of an inner diameter of 20 to 26

mm and a length of 25 to 30 m having a heating source at 50 to 70°C, at 4 to 8

L/min,

(4) a process for producing doripenem monohydrate comprising a step of

producing an aqueous solution of doripenem by the process as defined in any

one of the (1) to (3), and a step of crystallizing doripenem dihydrate from the



heat ed and di ssol ved in the continuous heating and

di ssol ving equi pnent, and an aqueous sol ution of

dori penemis continuously recovered fromthe

conti nuous heating and di ssojving equi pnent, (3) the

process for produci ng an aqueous sol ution of doripenem

according to the (2), wherein the agueous suspension
aquebuslesiupme midsa prpsEdriivoOtighdiHieiratoatyisalous heati ng
_, and di ssol ving equi pment of an inner diameter of 20 to
(5) 3 progass Apripro USHE R0 upgus goBgiqmothderipepem lsemmirimng

7 4to0 8 Limn 4) a process
conﬁg§5g$83&§?né§§%@i%EﬁgéfusﬁgﬁV%?gng%Bﬁé? sing a step
of produci ng an aqueous sol ution of doripenem by the

process as defined in any one of the (1) to (3), and
Ef&§t§féb€tﬁvﬁpﬁy§tallizing dori penem di hydrate fromthe

: - \aguepus.sol ution, .and a.step of drying e,
(005%, ABHTGHE 5 2o prny Hvestiiih SboPwopitiaitied digimsmem by beat
can@RUReYEnsd, uhidon afudoid PRSI M th c£0 B ;p'ilH&’H&alfdy
heati ng an aqueous suspensi on of doripenem ect o
effeetigelynvent i on [0005] According to the present
i nvention, deconposition of doripenem by heat can be
prevent ed, and an aqueous sol ution of doripenem can be

Besphﬂﬂiécf_%g-can?gfdg%hit\ﬁﬁéané?iﬁ;%n mode for carrying out the

i nvention | The present invention is a process
[0066)r Tiwequhesémiyinmentignes spsokst forrprofluciher apagasdus solution of
d congrisinﬁ.heat'n .to dissol ve an aqueous suspensjon.
Oripengp} fORABRNEREFIIRE £ AiSSAlNA AN ReEEP Y SBsRENGINsof darigenem
itE QU oRIBRMous HeAlti avi ng t he .
he foIIomﬁngUgggﬁg?gfgﬁggg%épggg%gﬁﬂﬂggggnese Pat ent No.

2 ] 54Roripenemhiich dosnporamhha@singrthartbllbathesirakt@@aitscribed in
chem

J apegﬁ@&t %%@%ﬁ‘gfg)i%é?ﬂf ﬁ) Wfl_iﬁtyéﬁ bggﬁ@pmﬂ an antibacterial agent. A
Che%ﬁﬂ?a{;ﬁ% : %ﬁ.?ﬁqé‘?%’[gﬁé?ﬁfy(ﬂ%‘Q#}%‘H"é?%ﬁ*ty.ll/| ]thio] 1-aza
-4-niethyt17o§:: 2- [P R -2 s elfemdy ban heyd e Dpsirehlidin-3-yl]thio] 1-aza
bicyclo[3.2.0]hept-2-ene-2-carboxylic acid).

[Chemical formula 2]
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[0007] The "aqueous suspension of doripenem" means a liquid in which
doripenem is suspended in water, for example, an aqueous suspension in which
doripenem is mixed at 50 to 60 g per 1L of water. It is preferable that an
aqueous suspension of doripenem used in the present invention is stored at a
room temperature (about 15 to 25°C) or lower in order to suppress
decomposition of doripenem. For example, it is preferable to cool the aqueous

suspension to 10°C or lower. In addition, the present invention is suitable for



[Chemical formula 2] OCRZHHNOO HOS\ 2 NNH

HBCHHHCHHNHHHI3 [0007] The "aqueous

suspensi on of doripenem neans a liquid in which

dori penemis suspended in water, for exanple, an

aqueous suspension in which doripenemis mxed at 50

to 60 g per 1L of water. It is preferable that an
rrodyciagusnsagpents eplwiondofi deleege usmdunh ¢thdopipesemt from an

[ enperatyre (aboyt 15
¢b

aaup S Bbg i LR e maint B dopprbea: disssmagaiies S0 to 500

L o04n 4qubA&N&BpmRiorE AR Ihtad(ﬁtiefx,eﬁ?é' @oﬁsg‘ral%?ghsion may
t he aqueous 'suspension to 10C or lTower. I n addi tron,
contdia gor esgtic isnlvent iotheri shaauiimtaabt asffar as The puepkitdiog i@in the

aqueous sol.ution of a |arge amunt of doripenemfrom
Statﬁg We}};f’dﬁea%p%%%rﬁeh%i%‘ﬁp%?‘%’éi-l arBethifiotate, dheddnafanehtained

E e f 0 spensi,on, i s
BBt DRRAEL SRR Ry 18] AR ARSI s

watan organi ¢ sol vent other than water as far as the
suspension is in the state where doripenemis

suspefabag pRdt dissolving witheaf poptinyowntheatiog aadudissslving

1 ' ntain an organic
caufipthl ephs thit RRVEE MY Laf A0 RLR SRR ot heated
at oticthb@ & pakt oan gfkeahs BEspuHbich $SpHraded 8@ RMBALe amount

means that a large anount of an aqueous suspension is
of agorquroasespansigne the Beparatedmguepus susprredors is heated with a
of

j ] ted.froma | arge amount an )
conR0ENIAE SRRIALTHAL Bl ARl Hposivel
disdodvdteanad Mbihh i1d meatdl ST hﬁ%dl{ﬂﬁoﬁ,n@nd h§aWe R6lution of

equi pment, doripenemis successively _ ' _
doripenem 1is discharged from the continuous heating and dissolving

equipment. By continuously heating, and recovering and cooling an aqueous
solution, decomposition of doripenem can be suppressed, and an aqueous
solution of doripenem can be produced effectively.

For example, an aqueous solution of doripenem can be produced by
accommodating an aqueous suspension of doripenem in an accommodation
container, continuously supplying an aqueous suspension of doripenem from
the accommodation container stored at the low temperature environment
ﬁnder which decomposition can be suppressed, to a continuous heating and
dissolving equipment, heating a supplied aqueous suspension of doripenem in
a continuous heating and dissolving equipment to dissolve doripenem, and
continuously diséharging an aqueous solution of doripenem from the
continuous heating and dissolving equipment.

A temperature upon heating and dissolution is preferably 50 to 70°C,
particularly preferably 50 to 60°C, further preferably 50 to 55°C. And, a
retention time of an aqueous suspension in a continuous heating and
dissolving equipment is preferably 130 to 160 seconds. In addition, an

optimal retention time varies depending on a heating temperature.



di ssol ved and, frominmredi ately after dissolution, an
aqueous solution of doripenemis discharged fromthe
conti nuous heating and di ssolving equipnment. By

conti nuously heating, and regovering and cooling an
aqueous solution, deconposition of doripenem can be
suppressed, and an aqueous solution of doripenem can

be Mo&mmt@ﬁlﬁw hevatiyg drot déssabyihe,eqiipmeneonscommercially

t f dor nem can be produced by
avaggh nh’gg a‘ftg‘fln@eo é‘lﬁg‘gq ugﬁ d?lgﬁstﬁ’gn%qrﬁfp‘tﬁ‘“sdé? 3tiRaand disgplving

equﬁﬁﬁ@ﬂﬂoﬂﬁéhﬁébus%?ﬂﬁﬁ?ﬂ g‘f dofgﬂ; ﬁf@é’x’? ¥ ;ﬁU&H&é’d B%hiR excessive

agueous suspension o ori penemfrom

heatingo pendredting damotiosaiorst wnecteptalilbetd Qi!brﬁlgéﬁwﬁ aiduira&oided.
[ t. which d sition can be

Thef \fbr db cusingo SeqsHRHREENS MeatmEy Sl dHselenyi aguipment,

decﬁgpbﬁgﬁﬁt of Bgﬁ bﬂgmacg‘ﬁ' Q)%l Eﬁggxtae%gﬁﬁg Sy Isst?glgi/ oﬁgg)efnem at a

enem i n cont I nuous S
higlemelrrmm'atuﬁeo balit Sfoe| ¥ &shdet i theree mAx@%coﬁ%@dd’cM%}itamer for
di schargi ng an aqueous sol uti on of doripenemfromthe
ACCIBMOJALIEESAh agHPORS weasm@ crrgp@tﬁm pereernpoged, for example,
qn heat | solution is prefera
of yFHRESE S, WA 00nRRE, 351 shanle, 3RS PR o L.
Altdi'h@fﬁbl%b'ayre%@tlbﬁ c'éﬁ%mé\ﬂ &hidh chgt ﬁ!&l)in‘i@oddt@&h@fsaﬁib extent of
aqueous suspension in a continuous heating a
a V@P%mﬁm@e aged pnthe accommeddatil yorn_t:ametromla@@espwndsd with

tl t
the (ReBe kR0 ke E0RuRR HORisipaf atrdee. . Sippe@ss flzcomposition of
dorlq?)@ﬁbhﬁliﬁu%xhﬁﬁideﬁﬁs apesFing e Vi Nk el RAEALuofs hezhting and
commerci ally avail abl e 'one can be used. By using t
_dlswbﬁngmmupmeem an@mmmlssheiaUnggancbaﬂussoimng eqnpment of an

YR EUE 0 O h LA BB 11 o 2
m) WpeeRpAKIRI € A @o%ﬁh@@@%tﬁlga‘c’tﬁﬂdggsolvﬂ?te h.gpmgﬂt made of

usi ng the continuous heating and di ssolving e
Stalub&ﬁ@nqi@sl tambeohsedior |Ppee1®me¢ﬁrcoheamap o ssidveeingyan aqueous

s Q3 BB E T et R ET S P o Bhmbodate, o

exa@plOMPAMLAG ¥F QQ@'eBUS sysReaRiA H AR I RENRE Tontainer,

conposed, for exanple,
crystalhzatlon of doripenem can be performed. The recovery container may

be provided with the temperature regulating function in order to suppress
decomposition of doripenem in an aqueous solution.

Supplying of an aqueous suspension of doripenem to the continuous
heating and dissolving equipment can be performed by press supplying or a
pump. For example, when the continuous heating and dissolving equipment
of a diameter of 23 mm and a length of 28 m is used, the aqueous suspension
may be flown at a flow rate of about 4 to 8 L/min (e.g. 6 L/min).

Alternatively, the accommodation container for an aqueous suspension
of doripenem is arranged at an upper part' of a continuous heating and
dissolving equipment, the recovery container for an aqueous solution of

doripenem is arranged at a lower part of the continuous heating and dissolving



of stainless steel, and can accomodate, for exanple,
a volunme of 280 L. Alternatively, a reaction
cont ai ner whi ch can accommodate the sanme extent of a
vol une may be used. The accomuodation container may be
provided with - the tenperature regulating function in
order to suppress deconposition of doripenemin an
equzpent)s asdspenEyorg ofsan heeywawntsi Bnllmjﬁmsh&ﬂtdfndcaﬁpdnem to the
i ssol vi ng. equi nt, a continuous heating an
Cong‘Pé‘QBF 3»%31@3 BPB golyne RAuiRAERt gravrdecperdprmed thy pgtural
' - t.@ .3 8
o B A e SRR rce Anaf Pg bl e&ufhy; £gendD when
presysugplgitg omaeuaip istugd)| ess steel can be used. A

recqQyery contajner for recovering an agueous_ solution
of i PESRSRY | 1VeBHeBs tarludes tanipipesss fareproduning cdoripenem

. | f 280 L..1 .
moRAEARINE Biiprible » SEAIBE Srodicls HERateghS Splitiar o degipencm
by fe slodviepprves’sCand bRirplesr efy@ellizing doRfRvRhY dsiUBké fom the

may be provided with the tenperature regul ating
resyling a@iequs sehuteon phderippremss andebrym the dihydorhte crystal (e.g.

B N N e
roomeatmperafifte dos SQh¥bN IeRUhoP MEBefHRN c%t@%ieﬁg{({fﬁgv&mkmg of

press supplying or a ump.” For exanpl’e,
filterang ianuaugedisasilntioandt dospehemnmayqbe preefirmef vaing a filter.
lanmeter.of, 23 nmand a |ength of 28 mis used, the .
Progagté%rbsog uSHRER YR %S}OIEP@P’%F% yatcr&StfahJéWtﬂ%R eOfE)deflPenem
dihpdeis 8 ' | ' | 1 t
i oD foftutlon B doTlEhent, i BBDEEthe difivdrate
crystal i (penedmyiisg anndergeddatedapreppere par504) a clistlosudous WO
%i ng and dissolving equipnent, the recovery
Ol/c Qi ner for an aqueous sol ution of doripenemis
ar r epgefradbnd ih P¥RfioR dnklRest erﬁ)gﬁéé B0 %?o@&&hgngn azﬂlqleous
di ssol ving -7- equi pment, and supplyi ng an agueous
soluimpehdimperefm dompresiagicontinveusiyohé tim@us drpaions guapension
di.ssol vi NG ui prent may be performed by natural
- of dGriBERFTy. THeGPERBEPTE CHE S PEPEESHUYT BEodurang ameaqueous
sohﬁziﬁeﬂd:-‘rﬂf A8ribBAEMMIFN exRE&TTeISYMRLYINGY A3 aQuRYIY L¥spension of
used.
doripenem not by a batch manner heating method but by a continuous heating

method. Specifically, examples include production of an aqueous solution of
doripenem by continuously heating an aqueous suspension of doripenem by
heating using a continuous heating and dissolving equipment, but the present
process is not particularly limited to use of a continuous heating and dissolving

equipment as far as it is by a continuous heating method.

Example 1

[0008] An aqueous suspension of doripenem (aqueous suspension in which
15.5 kg of doripenem had been mixed with 280 L of water) was cooled to 10°C
or lower to suppress decomposition during waiting. This aqueous suspension

was passed through a continuous heating and dissolving equipment of an inner



The present invention includes a process for producing
dori penem nonohydrate conprising a step of producing
an aqueous sol ution of dori penem by the above process
~and, further, crystallizinggdoripenemdihydrate from
the resulting agueous solution of doripenem and
~drying the dihydrate crystal (e.g. drying under
diametaceldaprwsd ZBeman &0C)a laigtht of hraatd @8m s hpeinfzoa nechting

SO“%tF@t %Trq?ﬁ?@awo@%%%%rﬁg%ﬂ%% é%JéS%Qni%g?ré&P@rature and
dlssélr%tgﬁ:ﬂ% gﬁ pg? Q%g%ﬁi;gﬁgnﬁgyrﬁ)%gﬁggﬁé?%@gﬂgeﬁysi ai I(lI lgé\%)ﬁ%aﬁn an

aquedusieoliupmmeof doepynemt &t bromdbBsagueoas Ealdtt (bﬂ%[he%issolving
ori penem and drying of the dehydrate crystal (e.g.
macpiye.ngAHegemposHiIe depraeseiuferinenemc)t ppasitden of28 mnof the
T invention_jncl ude )
cond o BUETRTE R ARG R IRLAYER e 1 shows

remd iingerte s ol pridig étoéﬁdh_rllﬁ@é,iﬁi'oﬁ bedld BenAussd BeHEng and
suspensit on of dori penem e pr esent process neans a

diSSB}Vd@§§§u¥R§ﬁem~oduci ng an aqueous solution of
dori penem by excessively heating an agueous suspensi on
of doripenemnot by a batch manner heating nethod but

Refd¥¥nae mmﬂ;n@qus heating nethod. Specifically,
exanpl es i nclude production of -an agueous sol uti on of

[00Qf3r Deeornvéiyiononf dntipesey fream aguesusagolewiss of doripenem at
o SU siaon.of doripenem by, heatipg.using a continuous -
40" G B g a0 AL romig L hpAdar ot weh eeqh Bahforipeniem is
decdhPESHatl thed@lte RiMekh bY@ ivh ltidld t €Fid O lﬁﬂg 9hnd Fig. 4 show a
continuous heating and dissolving equlpnent as - TS
doripeném dpcomppsitiomaourg feeddntpnopdtaddre. Exanpl e 1 [ 0008]

An aqueous suspension of doripenem (agueous suspensi on
in which 15.5 kg of doripenem had been m xed with 280.

Refdre@be BRb8PleWAS cooled to 10C or |ower to suppress
deconposition during waiting. This aqueous suspension

wasApaggeebushsospnsiore aftdarysire nh e@tyuagua s péssion innghich
[ 8- di anmeter of aroupd 23 nm and

15,588 R Joriognem BeRdoeBm AT G 46 hbet Water) was cooled to 10°C
or lower to suppress decomposition during waiting. This aqueous suspension
was dissolved as it was using a heating medium at around 60°C to obtain an
aqueous solution of doripenem, at around 55°C. A decomposition degree of
doripenem measured immediately after dissolution of doripenem was about 7%.

Fig.5 shows a remaining rate of doripenem in the case of a batch manner.

Brief description of the drawings
[0010]

Fig. 1 shows a remaining rate of doripenem at each position of a
continuous heating and dissolving equipment. |

Fig. 2 shows a doripenem decomposition curve at 40 degree.

Fig. 3 shows a doripenem decomposition curve at 50 degree.

Fig. 4 shows a doripenem decomposition curve at 60 degree.



source at around 60C at about 6 L/mn, and el evation
in a tenperature and dissolution were perforned
duri ng passage through the nachine to obtain an
aqueous sol ution of doripengmat around 55C at an
outlet of the dissolving machine. A deconposition
degree of doripenemat a position of 28 mof the
configubushdvesatai Prgmaindngdi ssel ofi dgripghémnanthaasisabsdus batch
0.2% Fig. 1 shows a renmaining rate of doripenem at
maRddh position of the continuous heating and
di ssol ving equi pnent. Reference Exanple 1 [0009]
Deconposi ti on of doripenemin an agueous sol ution of
dori penem at 40C, 50C, or 60C was exam ned. As a
result, it was seen that doripenemis deconposed at
these tenperatures with tine. Fig. 2, Fig. 3 and Fig.
4 show a doripenem deconposition curve at each
tenperature. Reference Exanple 2 An aqueous suspension
‘of doripenem (aqueous suspension in which 15.5 kg of
dori penem had been m xed with 280 L of water) was
cooled to 10C or |lower to suppress deconposition
during waiting. This aqueous suspension was dissolved
as it was using a heating nmediumat around 60C to
obtain an aqueous solution of doripenem at around
55C. A deconposition degree of doripenem neasured
i medi ately after dissolution of doripenem was about
7% Fig.5 shows a remaining rate of doripenemin the
case of a batch manner. Brief description of the
drawings [0010] Fig. 1 shows a renmining rate of
dori penem at each position of a continuous heating
and di ssol ving equipnment. Fig. 2 shows a dori penem
deconposition curve at 40 degree. Fig. 3 shows a
dori penem deconposition curve at 50 degree. Fig. 4
shows a dori penem deconposition curve at 60 degree.
-0-



Fig. 5 shows a remaining rate of doripenemin the case
of a batch manner. 10- CLAIMS 1. A process for
produci ng an aqueous sol ution of doripenem conpri sing
heating to di ssol ve an aqueblus suspensi on of- dori penem
with a continuous heating and dissol ving equi pnment by
usi ng a dissol ving apparatus conposed of a container
for acconmpdating a suspEAsMMS a continuous heating
and dissolving equi prent and a contai ner for
recovering an aqueous solution. 2. The process for
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claigtn2] pRBEIINGHERIGUS bAY suSHtsi ol 68 8bdipBRahi 18P adBe RENRRUED the
suspensi on of doripenem ) _

continuous heating and dissolving equipment of an inner diameter of 20 to 26

mm and a length of 25 to 30 m having a heating source at 50 to 70°C, at 4 to 8
L/min.

4. A process for producing doripenem monohydrate comprising a step of
producing an aqueous éolution of doripenem by the process as defined in any
one of claims 1 to 3, and a step of crystallizing doripenem dihydrate from the
aqueous solution, and a step of drying the dihydrate crystal.

5. A process for producing an aqueous solution of doripenem comprising

continuously heating an aqueous suspension of doripenem.



