-1- 121121 AvVEEIEVEREVELTEVEERTEVEL LT *166166%
DESCRI PTI ON PROCESS FOR PRODUCI NG AQUEQUS SOLUTI ON OF
DORI PENEM Technical field [0001] The present = __ __ .
invention relates to a process for producing an

aqueous sol ution of doripenem More partlcummmumwmmmmwm
present invention relates to a process for '

an aqueous sol ution of dori penem conpri sing cont ripu@uUS
heating to dissol ve ahDgﬁﬁBgU%TEﬁNpension of

R D R S PR s nomrmg M

. structure (hereinafter, referred to as dori penem
g+)- 4R, 5S, 6S) - 6-[ (1R) - 1- hydr oxyet hyl ]
Techmapddieyd - 7- oxo-3- [[(3S,

Ha- A ' I lidin-_3-yl]thi
10085 e B EPRpp SnBoB hiAfes Roeh ot o AATACH ap agueous
somém&%@é(agﬁpg@lhn%@gé ﬁaﬁtiéﬂar%%@%%@%r{%kﬁgﬁs to a

proge¢ssrfogpnedading faor agliesssl solugon of dspigeaeMNcop@pHOing continuous
referred to as slurry) of a  conpound, a method of

heafing tg s %lv?ﬁ‘é‘ I SUSRE BoRAdoRpenem.s known. In a
heating step, a continuous heating nethod, and a batch
manner heating nethod are known. The conti nuous

Badkeabund tedtrtiqdei s a heating net hgd in which only a

cessary apount i.s di ssolved b eating to an
[00@@1 et %%énf@ﬁﬁ@ﬁalm%%@ r:ema)ow%ridravuyg ithe folkaveidaaitecture

|.] ' t i .k essiMely.
(ot IR P relitue P bk RIBRbe NS (8 S P ETINE Y bty
“4-meiHyacT-exb-3TH3EIES)epBUIAMbY 1A REn HRb Y RRBSE ARSI R Hio] - 1-az
abigf?ﬁoﬁ%%.bfhei‘)t-2-ene-2-carboxy1ic acid) is known (Patent Literature 1).

[Chemical formula 1]
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In general, for dissolving a suspension (also referred to as slurry) of a
compound, a method of dissolving the suspension by heating it is known.

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 is 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 to 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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heating nmethod in which the suspension continues to

undergo heating load wuntil a whole reaches an

obj ective tenperature. For exanple, in the case of a

conmpound which is unstable to heat, al I I I I 1 11
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deconposition anount thereof is influenced by a

tenperature and a tinme when exposed to the
deC%m@éktmma@Oelm itheraedns Inflketcedhy ahemparstolrgtandna titne when

' onpound unstable to heat i.s djssolved. is. )

expiRbEl Bhe FRTRRAIrE PRt EGntiead, o Jat inokheng Sogedon amahich a
contRAPEssthbRNt Phed thy S i

conpound reacheseghgéggg?gﬂgg?g%ﬁ?%?ahﬁﬁdgggShgégﬁggﬁfgxm
hesting leadcané detompbsiton ofther@mpokmd heogresddsaintil iHe

the case of a conti nuous nmanner, deconposition of a
ComEs, d‘cﬁ‘és Brgé\’?‘g FEBHCIRLUEE aRithés disgplyed, i the saserafer batch
mahheér.C ' I’ t I IS rapidl s

oo oo T op S AR e 8 Rl R £ deggmposition of
a cdmpohmd anprevahtet byipisahpta @hold élar%o{maaﬂ Ehd @ocﬂﬁfg'f dly

cool ed and nystallized, t her eby, deconposition o
envVioRmMenty, bt 8l ER 19 Earidbpelevated 1 timpenatire,zanhdiseolved little

- [ I 5 b I ing.a tenperature in a :
b e Rt e R a8 e PG B e nfsrdtatlized.

thenfbyade@amppostivhef theoepaiBldean Fe EQSHH8Ed hiitBmiat i |
t he Plurr reaches a goal tenperature can be around
1/ 2t 2 "Héﬁ%ﬁmrﬁg 1pflisgokied] by elewasiagi a Eomperatuae in a batch

ma ik o5 Pt P MR Bl p oS Blate et A B sbaedor cxample,

a reqaiireEl tiindl ditiletai d1ablyere a0B6H E N A MBYm BEr &S -
addition, Patent Literature ZQ%gscriEeg, agcgﬁﬁgﬁﬁ%gnd]j20

depgpdingntig pesil)g a  drug conposition containing a

sus an . of a method conprising a step of .

” apr e asth F oy By B AR Be e S o sk which
cantheaper @i utien b9 @codtiflod SHPLIIAL W &thod, %_tcg%rﬁgrcially available

qgintaining a drug conposition at the
maqhapparax be @lssruspd. a hi gher tenperature for a certain

ti . D .. rapidly .cooling the drug .

c o%% glﬁ?ﬂéoﬁn,%ﬁgﬁgg.‘%rgﬁ?ret%Hﬁ%qrékgqﬁ, @s a method of sterilizing 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.
2004513749 |

Disclosure of the invention

Problems to be solved by the invention



[Patent Literature 11 Japanese Patent No. 2,542,773
[Patent Literature 2] Japanese Patent Application
Nat i onal Publication (Laid-Open) No. 2004-513749

Di scl osure of the invention Problens to be solved by
the invention -3- [0003] Thespresent inventors found

out that doripenemis unstable to heat. Therefore,

upon production of an aqueous sol ution of doripenem

[OO(Pﬁ Bhedresent wmyentenstfound puévbat ddeipenpmsistirenalol to heat.

dogi penem That is, nmet hod of rodyci ng an agueous
Theffor %O%Pr%ﬁ%ﬁﬁ@nf&?ﬁ%w%ommﬁegi# idgFDSPe R0 it brasanes
implytaifab dgréven LYEhashsiasy Be aarig%f{@&dedrhd\ﬁg,”é nide%h?s@'o‘fe
the problenms [0004] The present inventors tound ou
produgcing ragt dgaedusrsopu o of dgripanenuehiis de@&h@b%@iﬁ)ﬁﬁéf doripenem
dori.penem whi.l. e deconpositiopn of doripenem by heat is
by }}ﬁaé\}\gﬁf%‘be,nteflﬂ’@sﬂlﬂe cr}fﬁ%ﬁmﬂ?ﬂ/enti on. That is, the
present invention relates to: (1) a process for
produci ng an aqueous sol ution of doripenem conprising
Me dresatioi suvé chelpsstdbe an aqueous suspensi on of dori penem

i,th,a continuous heating and dissolving equi pnent by
loogi); &&eéraﬁ%dwrea@ara@an@pug asonpoatbad dor pmdxﬁm@_anaqueous
- i uspensij.on, conti nuous heatin
solutfin R ) SRR ot QafPRrre Y Bat & prdented
the feboviegiingeatioaqueous sol ution, (2) the process for
produci ng an aqueous sol ution of doripenem according
to tRat i the pypeandiinventongakses tsuspensi on i s

' lied f t ai ._for ..
R R —
heatlagitp GNEIBIVS aBlaAGRus EQspenEONbE ABAPENRAL A% AMinuous

di ssol vi ng equi pment, the aqueous suspension Is
heaipgtaad disgoldinseqwipdndnt hshesing dinsollingeapanguandmposed of

a coﬂic:flﬁglr %J‘Qcc%%ﬁngﬁrgtq}lg aasrhdspension, a continuous heating and

dissolving equipment and a container for recovering an agueous 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 1is
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 through 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



an aqueous sol ution of doripenemis continuously
recovered fromthe continuous heating and dissol ving
equi pnent, (3) the process for produci ng an aqueous
solution of doripenemaccording to the (2), wherein
t he aqueous suspensi on of dogi.penemis passed through
the continuous heating and di ssol ving equi pnent of an
i nner dianeter of 20 to 26 mmand a length of 25 to
aqugousrsblaxiony aa dhe atdpng dryimg ehatdilpdtage ¢Okstaht 4 to 8
) L/ mn, &gg a process for producing daqripenem o
> FrBROHVE %Y BT § SPfIULO8s 9l yaon gf deripPRemae R sidEs
i ~ ' efined in any
R AT R A T, S s A
dori penem dehydrate fromthe -4- aqueous sol ution, and
a s%e of drying the dihydrate crystal, (5) a process
Effqct o Bﬁ%&@ﬁﬂﬁg”hn aqueous sol ution of doripenem

rLSl ' l.y_heating an agueous.suspensi gn

(006 Rk Iz £6 e pRERS tysliftb s Dt 00 5] 0RBER Pl et
canthe pie@eptalemd 4Nwqatd@soldeANPRIrip e Rlafd Yol POAGTRA

by heat can be prevented, and an aqueous sol ution of -
effegflayelyenem can be produced. effectively. Best node for

carrying out the invention [0006] The present

invention is a process for produci ng an aqueous
Bessedddd R cafryid@ouRReTh¢MmREh si ng heating to dissolve

an agueous suspension of doripenem wth a continuous
[000fd aiTihe preaendinssaltionng seprhcese fisr, prddoci peas rlguesua solution of
dor1con'§ound havi n hthte f%IIomﬁ$%astructure described in .

PEREH U PECHH PRANS 18 f355pive apfdMgons SRARRAFIRR of Aoripenem
witiRBtdopahei i ' ~ i's

(+)- 43,%8?833?6- %?%?fss%?ﬁ?gréoiuig%t] _4-methyl - 71

- ox 0D 8ripp (88" 58p-donsudvrahbyl arg thentelloywinpytretiti dekribed in

J ap'g%g%a% ?Lfeé@ﬁ?.c%ghﬁﬁﬁg ijué]\ B S nS o et agent. A
chemical name is (+)-(4R,5S,65)-6-[(1R)-1-hydroxyethyl]
“4-methyl-7-oxo-3-[[(3S,59)-5-sulfamoylaminomethyl)pyrrolidin-3-yllthio]1-aza
bicyclo[3.2.0}hept-2-ene-2-carboxylic acid).

[Chemical formula 2]

[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



OC2HO O HOHNSS H/ \NH2 ..HH%3CHHCH
NH [ 0007] The "aqueous suspensi on of doripenent neans
aliquid in which doripenemis suspended in water,
for exanple, an aqueous suspension in which doripenem
is mxed at 50 to 60 g per 1k-of water. It is
preferable that an aqueous suspension of dori penem
used in the present invention is stored at a room
prod ueipgr apupeugasoselutsn ef28C)arge howanti of dodgrenem from an

r ec sition of  darjpenem Faor exanpl g, i -
s PRREEEn AR BBy SPULEISTR U EXAIRLE: 3bb oo 500
L ofdn hqwesus $ispredidd Rusddne TR &&Bfon! VERLLOS UL Suspension may
suitable for -5- produci ng an aqueous solution of a

contangin angame sofvedsothentimd matenas fagaedhs SusppAB®NGS in the
f | . t.of dori Far. ampl e, O0to .

st harB A AP e st S HEPRRLT onni Shigobere. | Hiondelso pbtained

aqueb8s BAMRRISo SRR R %H@élscﬁ%ﬁt@ﬁﬁ‘ aﬂrbrgﬁg?dqéﬁvégtéﬁ{gr than

other than water as far as the suspension is int
watst.at e where dori penemis suspended. In this case, the

finaglly .obtained aqueous. solution of daripenem may. )
al sghsgﬂflgi ﬁnéngléﬁ HRE %ilv@nft%&lﬂé@u% HeaRtingtand “dissolving

o 8848088 0L SR PHRURARDY, F0Eted

at ongeclowtsa paspensi aguesussispeadiel is 8épaced flth aAlakaé hmount
of an aqueous suspension is separated froma | arge

of agnAiOUSCTISRAN BGHe b SepaTfEAdiasiconhsusBpatiandd heated with a
conﬂﬂﬂgﬁgshg‘%@ﬂ% P%ﬂég Pdis%ofb?g%iegﬁlvé\'{ﬁ:ngen o &&gﬂéﬂgﬁ%g%s successively

eatlng a _ Vi ng €qQ P ( Ip_e _
disspincezke a3idy dfrym dnssalivady anfler fdiosPlia BRI @lqgtedhs &olution of

di ssol ution, an aqueous sol ution of
oripenem 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.



dori penemis discharged fromthe continuous heating

and di ssolving equipnent. By continuously heating,

and recovering and cooling an aqueous sol ution,
deconposition of doripenem can be suppressed, and an
aqueous solution of doripenem can be produced

effectively. For exanple, an aqueous sol ution of

dori penem can be produced by acconmpbdating an aqueous
susgentheonontfindons featmg andnlissdumepegtipament, a commercially

aval{BE REF SRTOPE ciseipe it FE{RA e GEEaHMIMAF Mgnand dissolving
equePkat el afh8s€d s@hutidiEot B rcﬁhlﬁeeglqﬂféic'é?%@é excessive
d whi ch d sed, to a

under I C econposi tion can be suppre
heatorg igenevstihgateagnpogitiodi asatsiptgbkgubpderipenbeatis ngvoided.
a suppl i ed aquequs suspension of doripenemin a _
Thatorfi npulshat they emiimiausol Reatipe qangmshssolping  equipment,

decgﬁ%%gitY&l GF rdiopgir%%g#n 3@?1 bé& %ﬂhk?&%&ﬁ%y@dlh%%@ﬁgg Hggggrqem at a

aqueous sol uti ori pene romth con uou

highettmperaaack divgs@rviangh@&quiipi®nt AnAat@R@oahtibs eHfAiner for
heathg&_and di ssolution is preferably 50 to 70C,
acCHRMQCAYIE 21 AglepEs ABFRE 500N of dodpepemt isepnmosedr fablexample,

of %giﬁlgség%elp‘%%’d %anrgéc%ﬁ}ringﬂ%ggit :}ﬁbogﬁgﬁ]p%?gag%gﬁfrﬁa of 280 L.

spensi on in"a continuous

Altegidtprgta i&adpiodf @mhlneriBRichcatbeoec@Bdate tHe same extent of
addition, an optimal retention tine varies dependi ng

a velme meait bagoednpdihet accommedatien chetaionat immaobs provided with

' and di ssol vi equi pment, a_commerci al.l .
the Ep IR rEx il Taiien BY Benged REPRSS Hetrmaposition of
dorhiRalelinanth A GeIus RAsp&EIbRMEN s Bk APHRHHIROHLERR and
. of doripenem can be produced while excessive heating
disgpdrigvzat 4 wig mrato e osi tinoaus iretieygt abll edissolstord pangmest of an

. i ded. i b Si t he conti,nuoys ati a
i BLEher VIR P ESATSBANS, SRTS MR PECng 20 o
m) be pruRPEBRS Dl RoRYiniRak! Mchi6hos IRRNEMBlvife & @Bment made of

tenperature but for a short tine. An accommodati on
staigdefsastieel chnrbe asedmbdatovayyasrrdgiresulr stiespensngmnofiqueous

BT RN KA S
exa%ﬁge,l—-a volume of 280 L. In addition, in the recovery container,
crystallization 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



Al ternatively, a reaction container which can

accommodate the sane extent of a volune may be used.

The acconmmodati on contai ner may be provided with the

tenperature regulating function in order to suppress

deconposi tion of doripenem¥7n an aqueous suspensi on.

As the continuous heating and dissolving equipnent, a

conti nuous heating and dissol ving equi pnment of an
equipipent,dpadeterplsing ©ft an 28 wanuse sgsp@tnoy  afndoxipbeagt ho the

g BT A BRSO oA
droppiegl daferbep&ses drép FieORE Ym 5P HediHreEa hO rexg&gt]?é@ thiBwhen

an aqueous sol ution of doripenemis conpose
press supnlpse ot eplumpmndusah accommodate, for exanple, a

vol of 280 L. In.addiﬁian, in the recoverg _ '
cont' dfnBFesent  yeafion, Gluaedra dueryenden @apdeeing doripenem
- i ner, vi de .
T e eyt et YRR RARE hr s RIGILFE pepipenem
by thepdressprodesoapdsiuricher, ofystatli Aiagedorie ifin AhEHHSe from the
ol uti on. Supplying_ of an agueous suspensi on of

resY N RRAUS 5oL HaoR ShEPTnenR™, pest duygna she dikebae aystal (e.g.

, ' r by prg&ss..s lLying or
R e PP AT ROt PR LR o Befrmed at o
roomi sewiperagirequr puBbr &olidgdi amRifsle AryZRIRNPAERH Forking of

length of 28 mis used, the aqueous suspension may be
filterRganarqaequsosplugioa of detipanem mns bla/nueirrﬁor(neecg.usﬁngf a filter.

1 N) . ternativel t.he, acconmodat i on..cont ai ngr _far
Probb ol A THRRAHET hon B UF p ey PR ookt dapenem
dih¥aes fiRah tanohq@eiRNlRHON S RAHMB nathd HiviRQ! 0 tRY dihydrate
equi prent, the recovery container for an agueous
cryssal (eigordmfing dendpemeduial ameanged aat 5a°Couerdipdosedfin WO
Olﬂﬁ@§560ntinuous heating and dissolving -7- equiprment,
and ‘suppl yi ng of an aqueous suspension of doripenemto

t heTheOoptdsBHP UavERAbA NG cRME sdh SERIKLEN T £ Sﬂbﬁ’ﬂaﬂtg YRYaqueous
be perforned by natural dropping. Theredpon, a

solugiiomppli dryipenen ranbesingeostimsoestyeheatng tahad qudoms suspension
¢ abligss SUDﬂhﬁjnﬂzorta ung IS used. Theépresent_
ot PRt on e Tried Brgfﬁé ELEHE BEPEATIPR TG PE Adng queous
solution of doripenem by excessively heating an aqueous suspension of
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 (agueous 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



nonohydrate conprising a step of produci ng an aqueous
sol ution of doripenem by the above process and,
further, crystallizing dori penem dehydrate fromthe
resul ting aqueous sol ution of doripenem and drying
the di hydrate crystal (e.g.-8drying under reduced
pressure at 50C). Crystallization is perforned at a
~roomtenperature or under cooling. Before
diagreger af |arpanidof3 mor laindga dength |df eariongdadSmgueotisg a heating
sol ution of dqripenem be perfornmed using a filter.
SO“ﬁ‘E%&E@FPBﬂd&% @of?"i fb}é%étggrylﬁﬁﬂb‘ﬁyapéteéeﬁ%ﬂ% YR t3afempparatyge and
; [ e r j f :
dis gL O R PEN Bl PRIAR, ARUERH SHE MU, & gbtain an
aquioys g lutide rof readtipeed np ae strou@ das 5906} drsodtls€lo@she diBsolving
WO 01/072750. The present invention includes a
maghigeesd\ ferorppediien ipane o fosinenesplata pasision of 28 m of the

Qr j 0 f St nti nuousl y_ heat,i n aqueou
corLRE AR 318 AR THEHEL IR0 PR OYERLT o o
renfHiBGES $afObf A6APUALRTa DR 8K URRUSon DP/tHE I BAtRfuous heating and
dori penem by excessively heating an agueous suspensi on

disgglvingorqypmemtnot by a batch manner heating net hod but
by a continuous heating nethod. Specifically,
exanpl es i nclude production of an aqueous sol ution of

RefdfdrideemeimbYe ¢onti nuously heating an aqueous
suspensi on of doripenem by heating using a continuous

[0068h D ergmprnsitos 96| darime regui ipnentaq usoens tdoduipor segndoripenem at
oPr Qcess | t particulagrly limted to use of a . _
408 R0 (B EO e RF Tl 061 & FRRALC dHapreRn (48t daringgem is
decbinploSe P¥t RhEQdrBHAAE u REA L (10 HRE h@ﬁ(i : E,Xpigpbeargd F99084 0w a

An "aqueous suspensi on of dori penem gqueo S suspeitsi on
doripensin dhcorhbo&ition afrveartiepehaampadatieen ni xed with 280
L of water) was cooled to 10C or |ower to suppress

deconposition during waiting. This aqueous suspension

RefdBshRaseedpid1pough a continuous heating and di ssol ving
equi pnent of an inner -8- dianeter of around 23 nmm and

a | énytaguebuarauspdn8m othduiipgnamh€aduddais SEped®idat in which
_atround. 60C at about 6 L/mn, and elevation in a
15.% raaripenesphad been mixed with 280 L of 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.



di ssolution were perfornmed during passage through the
machi ne to obtain an aqueous sol ution of doripenem at
around 55C at an outlet of the dissolving nmachine. A
deconposition degree of doripenemat a position of 28
m of the continuous heatin@§-and di ssol vi ng equi pnent
was about 0.2% Fig. 1 shows a remaining rate of
dori penem at each position of the continuous heatin
and Figi 8sthaming eejppprost ratReofederipenEmahlpltélelcz{mog]a batch
maDecorrposition of doripenemin an aqueous solution of
%%?%penen1at 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 agqueous suspension
of dori penem (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 dissol ved
as it was using a heating medium at around 60C to
obtain an aqueous solution of doripenem at around
55C. A deconposition degree of doripenem neasured
i mredi 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
draw ngs [0010] Fig. 1 shows a remaining 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 deconposi tion curve at 50 degree. Fig. 4
shows a dori penem deconposition curve at 60 degree.
-9- Fig. 5 shows a remaining rate of doripenemin the
case of a batch
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manner. LLOYD WSE -10 CLAIMS 1. A process for

produci ng an aqueous sol ution of dori penem conpri si ng

heating up to 50 to 70C to dissol ve an aqueous LLOYD WISE
suspensi on of doripenemw th a continuous 5 heating

and di ssol vi ng equi pnment by ugj.ng a di ssol ving

appar at us conposed of a container for acconmodati ng a
suspension, a continuous heatifiggand di ssol ving

equi pnent and a container for recovering an aqueous

solution, 2. The process for produci ng an aqueous

sol ution of doripenemaccording to claim1, wherein

SoRAASPER ARSI EhaFE UA oPREEbfun o
a(ég(ﬁ) quz&?@ C{ﬁsgg ¥ ncgarggh%’ Flgsrpg H§1on £ rélﬁﬁj)%%ﬂtg/llt?luaogontlnuous

uspensi IS heated up to 50 tao. 70C and di ssolved in
?1!%%“%%? Hﬁaﬂglwerﬁ@e%& 1R% BIHASHY InERR AR S compaged of a
an agquequs sol ution of doripenemis continuously

EQHINeK & FcEYRMOHBLING 8 FUSRATGLAS. H@a@ﬁllh@%maamgwﬂmﬁglvmg
equi pnent. 15 3. The process for producing an aqueous
sovgiesh apd adopiaieeteinT BREHIIINGIYN AGURAUAISPAURION, wher ei n
t he agueous suspension of doripenemis passed through
£hEhe pracessufon Brodueingsi angaguedusisd 8o phdprapme pnaneerdafe toclaim 1,
i nner dianeter of 20 to 26 mmand a length of 25 to
8thermihabe aguaruhsatpangionos cogimtously suppieCfroat a dontair@r for
L/'mn. 4. A process for producing dori penem
aovoahyataaion iaavipich shaggueoat sispehsipn ofl dadipehen? (3 @aced, to a
aqueous sol ution of doripenem by the process as

dedtimetisiheafify a88dieblvél@édBprhent, Sha3aq@dds Busie@Bioff is heated
crystallizing doripenemdi hydrate fromthe aqueous

$8ltHH0 @8 70°@RAA 8is88108d Of tHY BhAublten @Rt BsdolViag @huipment,
5. A process for producing an aqueous sol ution of

dAA iaRSRRED SOt St SHorPRAEMNY BtintE tﬂes@e?éa REMEAHS
suspensi on of doripenemup to 50 to 7

continuous heating and dissolving equipment.

3. The process for producing an aqueous solution of doripenem according to claim 2,
wherein the aqueous suspension of doripenem is passed through 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 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 up to 50 to 70°C.



