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CRYSTALLI NE COVPGCSI TI ON CONTAI NI NG ESCI TALOPRAM

OXALATE The present invention relates to crystalline
wonrepasa4d ons of the oxal ate salt of the conpora@DK2005/000115

esci tal opram (I NN-nane), which is the S-enantioner of

the wel |l -known anti depressant drug citalopram i.e.

(S) -1 - [CBY$THLYEYEH yharsIc)y e aoyirieNiiic (Esdiryurepin aVRALATE

1, 3-di hydr o-5-i sobenzof urancarbonitril e oxal ate.

Background of the Invention. GCtalopramis a

Tl e Een0h 0885 33105 PrshiofF b p@ele Yl Bt the
comPo@id Biditaloprdty QTNN&faﬁMEt\alﬁﬁicﬂ &s the $Tbharkt®ipiralfehe well-known
|nh|b|tor accordlngly avi ng anti depressant

anfidenressantes . dayg al Gpt@m%s filest dSedtidddimethylpmino)propyl]-
C i s patent
%@Wc@%ﬁgﬂ lgjeggﬁ’a es gﬁ%mf&g%é%%@gﬁﬁgﬁx%%aal opr am by
one nmethod and outlines a further nethod, which may be
used fongpre aring citalopram The C|talopran1prepared
Bagkerqung oftthe Invendtopst al | i ne form as the oxal ate, the
hydr obrom de and the hydr ochloride salt, respectively.

rthernore the cit. anlbas ned as an
cigfy Praiss Welkneng, ae%@m&ﬁ gt ekl dgciite
outlines the manufacture of tabl ets containing salts
of citalopram Citalopramis marketed as the
NGvgrohequiede and the hydrochl oride, respectively.
the pi&snmaceutical activity thereof and

‘ pram oxal ate are disclosed in US
Pat en EN® 90. \gjhods for preparation of

phar maceut preparatlons of escital opramare
out | i ne alopramis marketed in a nunber of

countri 6 a tabl et prepared by conpression of
granul at etTi t al opram hydr obrom de, | actose and ot her
excipientstIt is well recognised that preparation of
tablets with a reproduci bl e conposition requires that
all the dry ingredients have good flow properties. In

It aseslectiber ecritially activey escitotgrie db diytirdxysrypgaodnd; | HWT) reuptake

R RREE R fing Bl B Snf 8BS ERAKES by direct

Citalopram was first disclosed in DE 2,657,013, corresponding to US 4,136,193. This
patent publication describes the preparation of citalopram by one method and outlines
a further method, which may be used for preparing citalopram. The citalopram
prepared was isolated in crystalline form as the oxalate, the hydrobromide and the
hydrochloride salt, respectively. Furthermore, the citalopram base was obtained as an
oil (B.P. 175 °C/0.03 mmHg). The publication also outlines the manufacture of tablets
containing salts of citalopram. Citalopram is marketed as the hydrobromide and the
hydrochloride, respectively.

Escitalopram, the pharmaceutical activity thereof and crystalline escitalopram oxalate
are disclosed in US Patent No 4,943,590. Methods for preparation of pharmaceutical
preparations of escitalopram are outlined.

Citalopram is marketed in a number of countries as a tablet prepared by compression
of granulated citalopram hydrobromide, lactose and other excipients.
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conpression of the ingredients. However, in nmany cases
the particle size of the active substance is small,

WO b@sagteiiye substance is cohesive or has poor PCDWK2005/000115
properties. Further, active substances with a snal
particle size mxed with exeipients having a |arger

particle si.ze, will typically segregate or de-m x
It g%, Pelgrecp@nisesh Fist tnr?@rﬁmc@géab c%hémm gblepradueibigrgpmposition

recﬁﬁfe&'tﬁa{teallsﬂ%edr? ﬁﬁ%ﬁtsfllxa‘?/@'a%% %i'ﬁ&(?v 1°"0p% fé;éeﬂ{ c%@@l ViMere the

solved by enla he" acti’ve
acvdb Shgmdient llnasuagdoyl ywg mmpeftads; aableth d:ahne bacpvepared by direct

di th | nbi t
copbrd:§ph Shpegntisiirab BRestn omaty tisth e TG deant o acive
sub3ighcs U AT, AR cBilvE Qb SIRIcE %%dh@sﬁ@@r héé":ﬁoor 63 PORLAQD

process. USlng this nmethod, the dry solids (active
i ngredients, filler, bi nder et c. ) are blended and

' »d rwettln ent .(e.0., an
LS ERGI LR 60 O BTBLISE LG PR 1B o
laﬁgb@mls ts1eé1 edll sically. seYMepatb s 8é-RUx dErif® tHel tAble@ink Hddess
desi red honobgenous particle size has been achi eved

wher eupon the granul ated product is dried. An

THe %@l%tdtvs‘?n 1P ﬁrtﬂ@le" f%ﬁﬁ@@;ﬂo&dbaﬂgq?%mPkénélﬂ solved by

granu |on,
enlarding thel papticds Bllze of greaawk/amihstanm, mseﬂliy byreneladon ofthe active
. ne#ting solidis qug}as t he g at on agent
IngTrAiERITIG: AlphRORji POSghinaion gt b JofpiheteRpientiong) teblet
indrtB@eRinder nelts. As the binder |s I i quefied and
spreads over the surface of the particles, the
particles will adhere to each other and forn1granu|es.

The bi nder ..solidif ”cool formng, a )
O Mt RS eiiod i, Pt £ bRt efibumettiod, the
drﬁﬁ(ﬂfdlbl (@dive ﬁ‘ng&écﬁel@t@ effilgt, hiRERRE. Vae Binde®RRT AbisBRd with water
ui ring npl i cat ed and expensi ve equi pment as wel |

or a%o b@rcwﬁl%&ﬁg@uz (§-g. an glcaheb aad riglenicrjeseel aruleharadudt up of
thé;?xghsf‘can Eﬂlc?s f\’l/&gnggsﬂ% d{s:dggﬁm%etdhlﬁﬂllt hc?esgéc?ﬂglln%gétg)y@s particle

€ avol e prepare
sizd M£Menmohﬂewa5wh%uthe fgran&laae(b[heélmﬁ is rig@duct i on
nmet hod. The process used for the preparation of
ci tal opram hydrobrom de results in a product

An alternative to the "wet" granulation method is the "melt" granulation, which is also
known as the “thermal plastic” granulation process, where a low melting solid is used
as the granulation agent. Initially, the dry solids are blended and heated until the
binder melts. As the binder is liquefied and spreads over the surface of the particles,
the particles will adhere to each other and form granules. The binder solidifies upon

cooling forming a dry granular product.

Wet granulation as well as melt granulation are energy intensive unit operations
requiring complicated and expensive equipment as well as technical skill.

If the active ingredient, however, has suitable flow properties, then the granulation
step can be avoided and tablets may be prepared by direct compression, which is a
cheaper production method.
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with a very small particle size around 2-20 nmt hat,
as nmany other particulate products with a small
w@ansigded3 si ze, has very poor flow properties.PANDK2005/000115
order to achi eve appropriate dosing of the cital opram
hydr obrom de during tabletBing, it was considered
necessary to nmake a granul ate of cital opram
The?llytdé@b rused fbe td prieparatie of pisalopramehysiroteomittd fesylisdn@gproduct
£ ow pr ties, ' [ :
withff QeBERRL Hafifls, SF b PRAGTLD R ho ey oler partculate
prourés withonsraall pirtinlevsizs, bas verydioer dlovsPropgrtissy d bpg R prder to
achledgt kbRl AR QP dn Wé faari ing, 1
SN andf‘%ﬁ“‘ﬁ? e oty mina.e |
congidersrlopfcsitAPa e RS 2 gf@g‘?]é%ﬁfp ?}éﬁ} PRE ﬁ%‘}f? romide with larger
parf¥1BEHBeRd ImeelEy flewyssmiiidésne salt known so far is the
oxal ate, whereas the cital opramracenate forns
crystal line hydrobroni de and hydrochloride salts as
ThVeitdlopiehy BbRE hdt €s esekéted @pa asblbysaddfiom genhlagdngialopram

een disclosed in W2004/056791 Al . The escital opram
hycggglgpg}l Wﬁaﬁfé?“spﬁx%% Y by crystallisation from

acetone as outlined in U_S Pat ent No 4, 943,590 has, as
we hgvé 'ﬁ)@xﬁ) iR MR AU AO RN Had esi@rﬁﬁ@édﬁl%rodﬁ‘ﬁe%ﬂt bestutiligy @nd asalt

very small parti cle size around 2- mmresulting in
formiativt aplopepionr froinoviher citalepiaws . ragumie. 0 G967 oxamRlel dhesonly

a proc f h i £ -
ooy POk 3B Aol B b RRRS 2Rt e Gtopram
racBndrel frrhé bryBa bk aifdRMr omide(Ahd-Hyldtaehtupide nylty as well. Crystalline

1-hydroxybuatyl ] - 3- (hydr oxynet hyl ) - benzoni t ri
escitalograph bsdrobroun@l@hasamwb%exg&éwﬁ*i)i S Sl B4

di scl oses crystalline particles of escital opram

oxal ate with a particle size of at |east 40nm Method
Thé @cifaltpramoxilartpioduco prepated byrorgstallibdtiva fram atdbesassmlined

h | bre _ 2

in E}S?égtggqeﬁ% I(_{rl(,:%af’a%r,ffﬂ%c ag: Iagrtlgen%tégpq}é{nls%}'dgggggic%ngroduct described
inventors_of, t rese ' ' L

abQyt, BrYSy ﬁg}a;l Ilzea?ligsse %g{l@;ﬁﬁieﬁ ggip tr#gll“ﬁglgrlﬁvﬁlmﬂarly poor flow

properties.

WO003/000672 discloses a process for the preparation of racemic as well as
enantiomerically pure citalopram from the compound R-4-[4-(dimethylamino)-
1-(4’-ﬂuorophenyl)—l-hydroxybutyl]-3—(hydroxymethyl)-benzonitrile by ring-closure

under acidic conditions.

WO003/011278 discloses crystalline particles of escitalopram oxalate with a particle
size of at least 40um. Method for the manufacture of said crystalline particles and

pharmaceutical compositions comprising said crystalline particles are also disclosed.

The inventors of the present invention have now surprisingly realised that the particle
sizes obtained if escitalopram prepared according to the process disclosed in
W003/000672 is precipitated as the oxalate salt according to the method disclosed in
W003/011278, are significantly smaller than those obtained from escitalopram
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sizes obtained if escital opram prepared according to
the process disclosed in WX03/000672 is precipitated
wa@sooshgteaxal ate salt according to the nethod dPCGDDES@®E/000115
in WO03/0 11278, are significantly smaller than those
obt ai ned from escital opranprepared by ring-closure of
S-4-[4-(di nethyl am no)-l-(4'-flyorophenyl)- ..
preparaq dr Ny b HBE-PLOSIE hy B oxygffét[ﬁ')ﬁ%f‘)‘naﬁlg‘ﬂ% Og i etlyprpphenyl)-
5 ' 1se | i i Gster under alkaline
L B e A T Tt o
conditivdis ahd peecipiiated vndersothermtisedrensice! preeipitatéan ednditionpe
reduction in particle size of the escital opram oxal ate
crystals is related to the presence of a specific
Thdy R4l fidtherfrdte tdhligéd BN HeaBiwPion in particle size of the escitalopram
I"- (4-fl uorophenyl ) -but-I-enyl)-3-hydroxynet hy| - bﬁndzonl
oxalate | caystathiis relaisdrtptthe ipsesened ok af WeCifis Smparif, Z-4-(4-dimethyl-

b B PERSs SMA e ie ohags

unighe Fdrahé agtictrivatclodure piocessmsropamiand tosheming-chismpl da a labile
and cheaper than the processes involving granul ation
esterrmder alkalinecconditioted desire for large crystals of
esci tal opram or pharmaceutical acceptable addition
salts thereof. Laboratory and full-scale research have
In Riww Eshe Fed that direoewomprbssion entiuch pmplee sud heepssithap the
| ar ge _cr;is_t allin articles of esci

t.al opr l.a
processes gayaly g egrapylation hete dg i SPUBHIEd: ¢t oL e oSl of
esczi)ljfaioltpﬁagm gﬁ%hﬁnﬂ@éf’tﬁilcal%geﬂt%l@ RAdi¥6n PAIBGR&SOff Or reduction

unt o
Z- 4- (4-di met hyl am no-1-(4-fl uorophenyl)-but-I-enyl)-3-

dr ox | - - benzonitrile j 0 [ :
LopbElori BT Breng: Byufat Frbllfs BEh pvila thyenive process
prodRkBhgPRfdel GlyQalIRAE Partiaisudt ésoftalobrnireralbtact.ar partéles of a size
directly conpressed tablets. Accuyrate dosin

. i :
comppsbleds thagizeps ierlon tha S06H AAGETAF ProsFesslor reduction of
Cbj ects of.the }nyent e .p6 L $-hydroxy-
i DS bt L8 YO e SRRy S S
mefiSflieakariraeninxat abhitioht 6f esditalvathnpgrior dbecrystaldisation of the
distribution, said rticles bei ngr Sl%icf_ab| e for use in
oxgletee Seidcpricles g],'edﬁ_egl? for the manufaciite o irectly’ compresSed tablets.

Accurate dosing in capsules may also be with such large particles.
Objects of the Invention

One aspect of the present invention is to provide crystalline particles of escitalopram
oxalate with a broad particle size distribution, said particles being suitable for use in

direct compression.

A second aspect of the invention is to provide large crystalline particles of
escitalopram oxalate comprising at least 0.01 % (w/w) of Z-4-(4-dimethylamino-
1-(4-ﬂuoropheny1)—but—1-enyl)—3-hydroxymethyl—benzonitrile, said particles being

suitable for use in direct compression.
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A second aspect of the invention is to provide |arge
crystalline particles of escital opram oxal ate
W@ ovpossieng at | east 0.01 % (w w) of PCT/DK2005/000115
Z- 4- (4-di met hyl am nol - (
4-fl uorophenyl ) -but-1-enyl - 3- hydr oxynet hyl - benzoni tri
le, said particles being sui tabjﬁg or use,i h di rect f
A tishgpestsifdhe mveniionisde peasidod ne ARATER! pait dgsage form
tovi de aqnovel . | ' icles have a
conBite A RYTE S gPrPECRHbpAR| ol GRaRREEpNicles b
bro&K phificR, sivh eistiibutioai shdpseid iunitedoshges ot brayabe pateblet | which
size distribution and said uni.t dosage form may be a
prefiezgblemay kR PEPAFRISTSHERST SORREGSSHE BF%B%?%‘ "by direct
conpression, or a capsule. A fourth aspect of the
invention is to provide a nmethod for manufacture of
A foartyespecy Sfaht iimeenpian tis ¢ esovide esopthad Jpr manglagiuae of large

with a brpad_partjcle size di.stri i.0n.. :
crysiallae pargieles RE CreHplape Axdiate o p el difetbution.
manuf acture of large crystalline particles of
esci tal opram oxal ate conprising reduction of %he
A Bffibiaspecdfofhthdrioxgticsoist @i provisei apnethed der mpnytach,of JAree
of escitalopram an r LLi sjng.: & bt nt of
cry QTR b R Bt PPl S BRG] b e amou
hydrB@yli ehtebingMinigrities ph Qvidlatian oBtebathldmamr aductysigHisstg the
the amount of hydroxyl containing inpurities in a
resgl@ngﬁs@ﬁalmar@iaﬁéedﬁia t. escital opram Detail ed
description of the invention The invention then, inter
alia, conprises the follow ng alone or in conbination:
A isspddt iof ehepiawentinineis t@proaslei & akthod ednstianeotihg PR uat of

rati o between the, nmedi a artic sjze

hydraxyljcoptrining snpyriigsdn 859 o“ﬁﬁ%ﬂ{ %liaiomﬁrgtor i%gcqfaie@ga‘?h an
0.42, preferably less than 0.40. Such particles are
suitable for use in a solid unit dosage form

Detiledtdestriptiop af thedheentin esci t al opr am oxal ate having a
nmedi an particle size of at [east 20 nm and a content
of E- or

Thg ifehfo iHER! ik AT @i b ilicamihg laok obit cdranglop:
- hydr oxynet hyl - benzonitrile of at |east 0.01% (wWw),
preferably the nedian particle size of the crystals is

Crg%@lgggsé%%cgesmgf aérégitﬁgﬁrgmp bedise’ Bfind at RRior BEWReRTthe median
particle size and the particle size at the 95% quantile that is less than 0.42, preferably

less than 0.40. Such particles are suitable for use in a solid unit dosage form.

Crystalline particles of escitalopram oxalate having a median particle size of at least
20 pm and a content of E- or Z-4-(4-dimethylamino-1—(4-ﬂuorophenyl)-but—l-enyl)—
3-hydroxymethyl-benzonitrile of at least 0.01% (w/w), preferably the median particle
size of the crystals is at least 40 pm and more preferred in the range of 50-200 pm.

Such particles are suitable for use in a solid unit dosage form.

Crystalline particles of escitalopram oxalate having a median particle size of at least
20 pm and being crystallised from a solution wherein the content of E- or

7-4-(4-dimethylamino-1-(4-fluorophenyl)-but-1 -enyl)-3-hydroxymethyl-benzonitrile
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Such particles are suitable for use in a solid unit
dosage form Crystalline particles of escital opram
woz@bassihavi ng a nmedi an particle size of at |REEDK2®5/000115
mm and being crystallised froma solution wherein the
io?tdreplt of E- or Z-4-(4-digethylam no-
uor ophenyl ) - but - 1- en X
priof 10 tzmrymuma@opn@ Neleg s 6 S IR SRl A bly
the [t F8HQE KR drApEIf e
© eldf ST 280 1ﬁe?}ésreﬁ‘§s?sgfls'é?s§920$u | east 2%&%?1 and A the
rangB061e5 0R2 08 ety - St hi parti dhes aramgmbdrf foB 020G s9he usiiclgsage form.
particles are suitable for use in a solid unit dosage
form A solid unit dosage form conprising crystalline
A s%ﬁatﬁxﬁ{ f5sa gé f%ﬁﬁléoﬁip%rg%@é@hﬁfeepw@e@oﬁ eSéitalopram oxalate
crystalline particles esci tal opram oxal ate arg
whereino saéld ngystellinkeparticlen tdfo pscatglopenie rxatate 56\ ORGP gthe
unjt dos rm conpr|S| ng crystalline particles of
m"@gl‘:’intaéldﬁi??’gf‘ﬁq %A%t e manufactured from cr ystal |l i ne
parti ;:I es of gsm t al opram oxal ate according to the
i nvention as descri bed above. A nethod f uf act ur
A ﬂﬂldcmgdmdaiidgﬁ nférma@qmllfl% stystadline BW’BSF%\ o%?gll?agf’%f% Pxgjate
mamy %t%l{ae!gle 151b vg al lf“rl glegscﬁ* L thB AN O%Flaft 8c@h@in@Sto the

meth rirses the steps

invehtiontas d‘gg@gkdrago@,sol ut| on corrprl SI ng escital opr aPn
together with one or nore hydroxyl containing
|n'pur|t| es wth a hydroxyl group scavenger, b)

g'l aforrl% HREetGRCbE 8 8%94‘11?1{9 E&‘ﬁ@leﬁ he ecRalogiagh oxalate which

g ng From react i of said hydroxyl containin
crylsﬂamﬂél Iialriﬁﬂes\/\bﬁ dscitalvprahy dxalaty |arg ap descaibed @lp@@r andczaeucig method

optionally transferring the escitalopraminto its
corgRiages the %%Hstoﬂ f the escitalopramis not already in the

f
a) , e a 561RtON 8bR ﬁs1ﬁ§|e§olta¢c)prﬁﬁttbgml@érlVylt}t pan sf eror¢ hydroxyl
) ’ﬁg esci tal opram?o a solvent system suitable for t%e

cmm&ﬁmhg irnpunities vothorbedroxyl areiep ¥4¥sME8Topram i s not

al
b) se{aar%tl%(g tﬁe esmglopre%rgl HER th%yfﬁ)ﬁﬁets ?&‘Htltmg from reaction of said

hydroxyl containing impurities with said hydroxyl group scavenger,

¢) optionally transferring the escitalopram into its oxalate salt if the escitalopram is
not already in the form of its oxalate salt,

d) optionally transferring the escitalopram to a solvent system suitable for the
crystallisation process if the escitalopram is not already in such a solvent system,
and

e¢) gradual cooling of the solution of escitalopram oxalate in said suitable solvent
system from a first temperature to a second temperature while maintaining a
controlled cooling profile and seeding said solution of escitalopram oxalate by
addition of crystals of escitalopram oxalate during said cooling followed by a

holding time at said second temperature.

A method for manufacture of crystalline particles of escitalopram oxalate which
crystalline particles of escitalopram oxalate are as described above and said method

comprises gradual cooling of a solution of escitalopram oxalate in a suitable solvent
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e) gradual cooling of the solution of escital opram
oxal ate in said suitable solvent systemfroma first

wWo eopes@mtdire to a second tenperature whil e nmai PCEDKERIVG/000115
a controlled cooling profile and seeding said solution
of escital opram oxal ate by7addition of crystals of

esci tal opram oxal ate duri ng sai,d cool igl% f%hlgomedtql\ﬁng a
systiiel dioRy 2 ifHE ERMRSEHICs 8 én e"coé‘ﬂp?lmaﬁeﬁﬂl © RhE ed 1 or
confiBil at%é&ﬁ,’éﬁe gﬁéﬁl‘éré’rﬁlt ?‘%é_dir&e sBar §d16h&s off eseRMlbprahopkalale by

oxa crystalline particles of.eSC|tan%ran1 ,
addhical eftceysadle ofisscitalopranbexhlatb during sid saplingiellawgd by a holding

. conpr.i ses gradual cooling of..a lution :
timg G P somrareaiparaiie ian Stk bt o Gefloopiem, opprises
leas? 1f ?érﬁ,t Rgﬂrﬁ@ﬁﬁlﬁﬂ?‘ta@ @st 00 ppie @ad dndre rHaedaldityeatioadte).01 % by
mai ntal hing a control | ed cool |gﬁ@pr ofil e and se]ggllg%
weight obfsBF utt Tnddh-dimethylambpn-arif-dlugrephenyly ba tiepy o -Hiiroxy-
rystals. of escital i ' ol i ng
mefiyl Besgenely o G RE I RB YR ARt Ure
wherein said solution of escital opram conprises at
least 1 ppm particular|y at |east, 10 m..and re
A methed uiredugngathe agpsit of Ryfraxyhyoneingia tnggpiriies g, it pramm or
-4- (4-d] ; 100z | (4-fl uorophenyl)-but-1-enyl)-3-
650@8? %%@rﬁ@%ﬁ){é @gﬁ% ?nb{'ri le relative to the total
a) Webdhlg ®kolutien coyptiaing i ciatopram loatestitalgpramt toeetheroyith one or

reduci ng, the, anount of hydroxyl containi.ng inpurities
imorg istigll wpTwives W TBAIME ggléﬂ’#/’@fi%flg%ri N the steps of :

b) al J%@nﬁ%isgﬁ Bits10hiin OP SOMSPramNGof tid PRscdRIsOfesulting from
esti'ta pramtogether wth one or nore such |gpcﬁ‘r|t| es
wddtion b dsaik yHydgmyl peitainias gsrpwiies byVithe saf ahY HEXHa PP
cital opram or escital opramfromthe products resulting
fSeaYAeeact i on of said hydroxyl containing inpurities
wi th said hydroxyl group scavenger. The direct
conpr ession of escital opra a filler and other

Thediectmoeypréssianlof esaiekgpram ﬂé@?@ﬂi%‘?ﬁré’g?ﬁ%a&mﬂéfﬁpéé?%°eptable
has the great advan thg: G ARithBlioAMn@ndiging step

eXﬂPS‘?Pﬁgln@tg%gl%ﬁ?r}éasa{@%%%ggéd‘éﬁggﬁ’e@% tgs t h(l?1 grO anul at irgn &

arcShRRdddS avgheleds tHetgrisulation sieygeravoetedsisds yo denger necessary to

add a binding agent.

As used herein, “escitalopram oxalate” means any addition salt consisting of
escitalopram, oxalic acid and optionally water. Examples of such salts are the
hydrogen oxalate salt of escitalopram, i.e. the salt consisting of one molecule of
escitalopram per molecule of oxalic acid, as well as the oxalate salt of escitalopram,

i.e. the salt consisting of two molecules of escitalopram per molecule of oxalic acid.

As used herein, “crystalline particles” means any combination of single crystals,

aggregates and agglomerates.

As used herein, "direct compression" means that the solid unit dosage form is

prepared by compression of a simple mixture of the active ingredient and excipients,
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add a binding agent. As used herein, "escital opram

oxal ate” means any addition salt consisting of
wes@sosdeapr am oxalic acid and optionally wat ePCT/DK2005/000115

Exanpl es of such salts are the hydrogen oxal ate salt

of escitalopram i.e. the salt consisting of one

nol ecul e of escital opram per nol ecul e of oxal.i

withast thel dctixe ingiedisnhbayiag dsen sedied i¢ pJpiernedi t%egralglﬂgtlon
proc??% 1t8 ¢ r%o gltnlbng % atl dﬁB&kﬁﬁé‘ b&SinAiroPS R flﬁﬂdﬁ? HAEPeRRSs.

oxal used herein, "crystalline
partlcles nmeans any conblnatlon of S|ngle crystal s,
aggregat es ,and aggl oner at used

As GaRegD e RHANT RAEEETOM BT 1§ R £ Aok dpaopafigton
proc%%%g%& etO¥s &B{H%P&Sthe Bra@filafedsiré@ice N xture of the

active ingredient and excipients,w thout the active
i ngredi ent having been subjected to an internedi ate

at.i on pr.ocess i der i I
As b‘é?(r Li'@FeémaaneT \%ﬁr e c’}ﬁg{)‘f“ﬂ% 8} gﬁ%?kgepgﬁlﬁug%ﬁe %18131(; size
dlStﬁﬁﬁt%IPQ)f eVt spHEadas dRhebgeat detehhinkd iby lase dilﬁfmcum at 1
nelt granul atl on processes and acts ﬁ\ﬂa bi nd

bartdlabegmw uvlr@ﬁ@@ br edSpmpatee Heles) eawpmient- "jedigh & lcé"r féze
“Mg$ St f(1 %# fe(Sf errgeép&ﬂﬁ eggi‘ r@éklﬁtd ihe Iﬂ&iléﬂf'@r $0°% Quantile of said

erical dianeters as
parfiQé &fis8 a@s@hmldnasemdu defar éiKQS’brreﬁt torespondisglar 3p vike 10%

re S
irssane 8.2 Sympaec, R4, BTN U e
Xl@ nggﬂ %?g%{{%gjﬁgog%ﬁg% quantile of said particle ’

ut’i’on and "X95" refer,
correspondingly, to the 10% respectively the 95%

I
PuBgio e XOAERS S5 P ATRATIVET o R 2o gh gk Bl ution

corﬁélflfoﬂ'y%hé g@ 'bﬁﬂ@deﬂaiye BR denbitpesthmeisize dldmmtnbelrmntaws two
Si z I'stribution contains only one

pedksmqmlymodaé i.¢ e dmsgy tvylumﬂ vrfedisiripution §??’f€‘6‘aﬂl?°6ﬁ than two
hal niq til\é\g df %{15171% gﬁ)ldal br %ulﬁﬁ%dﬂeﬁﬁért Yia if the

con ains nore than two peaks

cryp t%[ﬁde?gﬁw‘?ésﬁ@ a Ghisbuiré bﬂilhgia srygels del e&ggrngd‘@ts opagglomerates.
dal inter alia if the

As used herein, "refluxing temperature" means the temperature at which the solvent or

solvent system refluxes or boils at atmospheric pressure.

As used herein, “cooling profile” means the temperature of the crystallisation batch as

a function of time.
As used herein, “cooling rate” means the decrease in temperature per time unit.

As used herein, “hydroxyl group scavenger” means a molecule or reactant, which is
able to react with a hydroxyl group and transform it into another substituent. The
hydroxyl group scavenger is preferably selected such that the substituent, which the
hydroxyl group is transformed into, facilitates separation of the transformed molecule

or impurity from the escitalopram or citalopram. The hydroxyl group scavenger is
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crystalline particles is a mxture of single crystals
and aggregates or agglonerates. As used herein,

w0 e@blosusithg t enper at ure” neans the tenperat ur ePEL/DKRI06/000115
the solvent or solvent systemrefluxes or boils at
atnDspherlc pressure. As uSed herein, cooling

rofile" neans the te t f,
ore D, Sl e S SR St B 4 gRbupofideRgnita

coniigl{oﬁs wgﬁ i fllEn g BRAI6R9R, brlbstRABSRRL E&@rnﬁl%% of lh?@rolﬂ?] group

el n, “hydroxyl group scavenger" nea
scawmmlgenswre cgelicr a&rydades Rﬂ(ﬂl@,hPCks BOBw, PBry. d4k. Wst 50&3 BBr3

hydr gr.ou transform,t into.
andg s oAl RHe e B i Ly AbO Hmpurity. molecule
wh&é%o%ﬁa&hy b8 8REH&D oM lHaldppdm bhe/ o edethloptagnby extvictibn into
hydroxyl group is transfornmed into, facilitates
andbqimeatﬂumus@ﬁlwlh@ﬁpm@r@ﬁﬁlﬁéok’fﬁmecuI e or inpurity
fromthe escital opramor cital opram The hydroxyl
group scavenger ispreferably selected anong those

Thuse#¢ tdred efmdsdimnt Pofhitdr presenigimepsonrtbiercrysthliine particles of
conditions wt hout af fecti

escidglopragl oplaiharsamsiEs R?F“‘ﬁ% 81(28593@ %P%[?r? W0 {popagpwar of at
r
lea%l@,u%éng%rﬁ%’g E'rlhﬁliaggéﬁfhﬁ:ﬁ al | mV_ViP|(]|3r |3nt rP Etrjﬁz:epgns’
aci dlbc group into the inpurity nolecul e whereupon it
eSS B R 0Bk BP0 SR Ron

of f"H% &g&&ﬁﬁh@ SRICHRYf- esditilSprafh SREateiPDBdRNbr blyhivelal and the
I'n ent|onthe crystalline particle

pea&sau thal loprstnpaticle aizs Isalpeatad b di falﬁrstl%ecPé agiegét 29 b, in

palﬁpgl%?éﬁll% ‘ﬁd @WE%CL ger%}ly grbth%tr%%ao%tsﬁ%us rflﬁng

parti cul ar enbodi ment of the present invention the
particle size distribution of the crgstal | ne
In pae t:mbb@meof, ‘t‘hﬁseﬁcﬂa}loémﬁ?(%lﬁtﬁl%Y%a 5 SOBPHTRAY legt 0.01% (wiw)

relgtbv(%t q desaﬂt ratnp 0P g2k ol 7 t4h(? arﬂﬁﬁll'-@]-ﬁ?u&bﬁ&nlyg but-

artlcle Sl ze [ éast 20 in
1 dih@[)u-Bydr@kyrﬁéthﬁilt-bdneamtrﬂé OImpmlcaﬂaj ep‘rb@ﬂgnqm @e.amquﬁg of E- or

%ﬁe of 50 - 9 nt
atbylrmincolcdl-dearashiud kpu Fop 8 dpdfEl-byrppige
in @M W)ystals is in the range of 0.01 to 0.3%, more particularly 0.02 to 0.2%, and
most particularly 0.03 to 0.1%.

In a particular embodiment, the hydroxyl containing impurity is

7-4-(4-dimethylamino-1-(4-fluorophenyl)-but-1 -enyl)-3-hydroxymethyl-benzonitrile.

In another particular embodiment, the hydroxyl containing impurity 1is

E-4-(4-dimethylamino-1-(4-fluorophenyl)-but-1 -enyl)-3-hydroxymethyl-benzonitrile.

Flow, segregation and demixing properties and, hence, the suitability of the
escitalopram oxalate crystals for direct compression depends, besides the median
particle size, on the particle side distribution. It may for certain purposes such as wet

granulation be advantageously to have a broad particle size distribution. Small
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relative to escital opramof E- or

Z-4- (4-di net hyl am no-1-(4-fl uorophenyl)-butl -
weeysps@4hydr oxynet hyl - benzonitrile. In parti CRCEDK2005/000115

enbodi nents the anmount of E- or Z-4-(4-dinethylam no-

1- (4-fl uorophenyl) - but - 10

1- |)-3-hyd h
partnckiunl%a; Ide?S@lg(ﬁ rgigl)r(@ge ‘{rﬁt)clglralgggtgp%gla)é m;pesoﬁg %ﬁ%f @l Sarger
crysfals {JP(%I’S flrg?r%éﬁ%@gg paﬂwﬁsrtreh@g;lr & ¥ Ralliatk OFlQﬂHe% inl &erfain

oxyl “contai ni ng
tablétﬂﬁgl E)rdc)ésde§ such as dry granulatlon (compactlon) it may be desirable to have

4- di et hyl | -
s sl A a4 o o BGRUCT M B R o o
SRR om0 DALY 1S
gydroxyrret hyl - benzonitrile. Flow, segregation and
em Xi operties.a i
AncliopReedpr Hip Ioka R Bryerrd ppOG i Ml o hmo e of

hydp&? ainESintiAgited & BRMbRAmD dsditalipears ioz @, nonrratdngic mixture
ticle side distribution. It nmay for certain

of R}Lmlﬂc&eﬁalepmm Siitalgprargyrospith @ara@rprt?en%%ﬁwde%w f R and
ve a bro arti
‘éﬂﬁ?rlaﬁ’arcpfl%f%g %JgF s@l})lz@ eg%aéc{nlrt%{ﬁ%g? ﬁﬁ?gﬁﬁ Saliclh on ab;;d .
Z- 42(%%1&{31&&% 1b§ltﬂ?ﬁﬁphdhel)ﬂml-g emyDr3rhydbsyngbpl-brngprigyile
i mpar
e I AR LB oL A e
suc raggagrlgf?c llpgr%P &%'Ep@%t é&gl)md Bnlﬂﬁiﬁd@@n dapuheliffcient fvascavenge

cle s Istribution so as to increase

the lyerdat eikdip edritainingrimpuaty tsnaslded rte ithe eelutiemand g MUHErC is
i nherent_ bi ndi ng capabi | i

stirfadva$ret PuitablestempegYi ¢é- %‘§ ol %gat P‘gfabfeﬁfif f tl?g {igutes.
Th% %ﬁﬁ%ﬁ?% Bedrg ﬁﬁja AORA! e NGtal JHRAH] E&d?t%ldpﬂam or non racemlc

MICBSCPAopr am of a non-racem ¢ m xt ure
miureé¥R Saied Baitalopedn 11Ca tsaitaie way. "é]gqﬁetsb;}lbgrlaﬁheoart gvﬂl know

sucglo‘{r:@)gjsra iﬁ?&eclggg)é%fu %gm?%f%nﬁg ui(rjtﬁrs)aﬁf %ac%@ 'EIh&P Et g ngr' R8ction

w1t% 3 cécﬁscd%ﬁﬁﬁg jﬁef@&bl}la cgelid @95—@&%@%&) mtht preferred succinic
béenzonitrile |s dis Ived

anlgydiridepthe sephaton rwdbe écsnedbx/ pegitigaie, %Wﬁ%lr x‘gflgafng &Bﬁef"‘

anri%ﬁ%%?q%g%ph%g%ﬁlcagg p'gﬁ Emfgo b AEerfthd orgfkSolNeft and an

scavenge
alkaline aqueous phase. Water and a base, such as aqueous ammonia are added to a

suitable pH, e.g. pH = 10,5-11,0. The phases are separated and the organic phase is
washed with water. The organic phase is evaporated to yield the citalopram,

escitalopram or non-racemic mixture of R- and S-citalopram,

In a particular embodiment the invention provides a method for reduction of the

amount of hydroxyl containing impurities in citalopram.

In another equally particular embodiment the invention provides a method for

reduction of the amount of hydroxyl containing impurities in escitalopram.
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the hydroxyl group containing inpurity is added to the
solution and the mxture is stirred at a suitable

wo eovpesmtire, e.g. 45 0C, for a suitable [

: , _ C, T per i oRICT/BKQN05/000115
120 minutes. The inpurity is then separated fromthe
cital opram escitalopraman non-racem c m xture of R

and S-citalgpramin a suitable. way. [ i

In yehanether equally isstigwarcembgeyaent Tﬁletlﬁ‘éef}I’Jr??ngerPis’ Ie% !é,‘efgetlhgd for
t r.an : O o .

alhan 3k A t i -

oL LT DL b pARYcceica DL aeast o

of RCAn@ Santalopramle, nore preferred succinic anhydride, the
separation may be done by partitioning between the
organi ¢ solvent and an aqueous phase, in particular by

In agﬁt&g]{ élishQ&i df ghé)ﬁxtse‘é‘@rﬁ AnddABo E880all ek i@ ofestitdopram oxalate

: e aqueous phase. Water and a base, such as
as deserived sibaverend auiatde fordesd ing solish ik desees formg agp cryffallised

10,5-11,0.. Th hase . ' .
o e A B S PSP s oS gt
parfIEPREAHREF b1t AR dratibbetidenl thp hatiangmetidabiap padrthsrparticle

non-racemc mxture of R- and S-ci.tal opram

sizepeethe 230l uaetit et rieless tae Oj4ay BITEITRRY 3 J’il%i’e%hgr' ioR bgve 2
or r uct | i i .

s RS 9, B8y S 0 b pre

the ]I?%{gé lrog gb aiz_oermﬁglinrmapmiédm dnrbodiThénd sug aybtdBine parfislasdgve a

uction of t i1ni
medipp priticlcenzq pf dsleptt ?%Owun |a(r)g°§}2¥‘g B ek %Iﬁaip*‘{/]‘gylamim'
g ! . el

L B B R b ot i

Saig rﬁm_tweinlt i sgsteinn neyn compae M o ReTer alcg olﬁz.anélnaptionaﬂy water,
- ci t

prefesit HeoyPLEany SYAP R T Fa BlopBjm S8RaRTE Prably dissolved

in @% ﬁk%&ﬁt 851cPacs ihpsbrabevia hedipyiteabion J00PC uné thawedluxing

uni't dosage formare crystallised

enptatioot dic aetmabSRMPORIINY doitiest S0 (QHTD L1 FEHne
tenia%?%&q@&ng glfq%g %{:]e)ﬁ?r%a l 't@gerpﬂf dc %Ii\c?fﬁe MY difg %Enp’éhdt@reh@ﬁt@bly

b
_ _ & Medran parficle size and the
thegc?s%fztélﬁbﬁnﬁ br&atatis tdigoBR&oat Wl tdfluaintghtempesatings The [meunts of

phipisbuticals igeerble el calo LRI FPEr Rty ul e duttably
cor%gsp%ira}g % gogo?utgzrsglfv@ﬁtrﬁgghtnratio in the range of 0.05:1 to 0.6:1, more
preferred 0.1:1 to 0.5:1 and most preferred 0.2:1 to 0.4:1. The solution of escitalopram
oxalate is gradually cooled down to the temperature, at which the crystals will be
isolated from the mother liquor, in the range of 0-20 °C, preferably 0-15 °C, and more
preferred 7-15 °C maintaining a controlled cooling profile so that the cooling rate in
an initial cooling period does not exceed 0.6 °C/min, and preferably the cooling rate is
kept within the range of 0.2 — 0.4 °C/min, and said initial cooling period extends until
the temperature of the crystallisation batch is below 60 °C, preferably below 50 °C
and more preferred below 40 °C, suitably the cooling rate may be kept in this range
for the entire cooling. The crystallisation batch is seeded by addition of crystals of
escitalopram oxalate at least once during the cooling time in order to avoid excessive
supersaturation with respect to escitalopram oxalate and resulting spontaneous

crystallisation into small crystalline particles. The seeding is preferably repeated in
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the range of 50 - 200 nm In a particular enbodi nent
such crystalline particles have a nedian particle size

wokooansdeenst 20 nmm and a content of E- or PCT/DK2005/000115

Z- 4- (4-di met hyl am nol - (
4-f | uorophenyl ) -but - - enyh})- 3- hydr oxymet hyl - benzoni tri
le of at least 0.01% (ww Said solvent syst .
order dcr]Eﬁnsm@ omstant peseacen|of ghpTialling $SHR TREAXE] PVS%{%%@ the
ref er, he sof . SY F ol ki : i
cool algngbg Peﬁéggwﬁgﬁﬁﬁssoived§i%E?%g ég?giﬁ?hgggfgﬁ?ml
crys’;ﬁ}el%s?gir?ﬁibeft@ﬁw. eTHercryhigllisaiopebabet inegtiosdlyCkepidit shid second
i ng tenperature of the sol t
temppresey 81y MR ERaCERS UTBE AR FEPTY SRDLION R AT & @
paﬂ%ﬁ%{) g@g&diﬁ{eﬁ{ &E(IE ?%P@Itﬁgﬁ af 20Q BOH, preferstad inidiengnge of 4

ure, s e escital opramoxalate is

to ZQLI&S:‘.@ wedl nadre Itplnﬁenrecﬁ i6uto by howrsp Ensdliir the orpgaliing ticle of
pharmaceut i cal * acce I I ' .
R N T A

; L ol ut e:
Sepﬁg[ko\ﬁe[gghn}{\@eg]g.g.rﬁq{rhgoﬂ'n the range of 0.05:1 to 0.6:1,
nore preferred 0.1:1 to 0.5:1 and nost preferred 0.2:1

to 0.4:1. The solution of escital opram oxalate is

gradual ly coal ed .d : ; ' i
In & ppuicalas RRBE O st B0 Fichf TRELT A Scifilopicbialie i

crygtﬁﬁsé'daaggpl‘iges Qut 36as€,0.0or of of abl or D-418-digetlghamingr ke(4-fluoro-
preferre

7-15 0C mai nt ai ni i
sy vsahs s 1 L
[ 0es . ;
am 5 RS20 22 BBy S i ab b
met&THefzonatfite Faihe orystdls ad ircthel rangp p]‘é(r).%édo Q% neers, pesticularly

t he tenperat f th [ ' 3 '
00 oS by €6 8, 3R bR R o okt

40 C, suitably the cooling rate may be kept in this
range for the entire cooling. The crystallis%%io
In bqiaffzﬂibwlleﬁ' alealtnely theldiytiosyl eentainng: ERRUTKY is 448-dimethyl-
escital opr oxal at.e at a [.Ag:«tfhe cool i
amrone (4 AOGP BB B G e seur PR e B SE LRRLE, S O
respect to escital opram oxal ate and resulting

spont aneous crystallisation_into sna&

. : | cryst.alli, o
In panotie opartihler sembodgans piher JPABTNY! r SOBLTHGE | fpurity s
E-4-?4—giflrr?et}}y%amino- 1-(4-fluorophenyl)-but-1-enyl)-3 -hydroxymethyl-benzonitrile.

The escitalopram, which is to be crystallised as escitalopram oxalate, is in another
particular embodiment the product of a method of manufacture comprising the
method described above for reduction of the content hydroxyl group containing

impurities by reaction with a hydroxyl group scavenger.

The methods described above for reduction of the amount of hydroxyl group
containing impurities and crystallisation may be combined with each other and/or
with the process for the preparation of racemic citalopram and/or S- or R-citalopram
by separation of a mixture of R- and S-citalopram with more than 50 % of one of the

enantiomers into a fraction of racemic citalopram and/or a fraction of S-citalopram or
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order to ensure constant presence of crystalline
escital opram oxal ate during the cooling; suitably the

W@ roosSosdeld sati on batch is seeded seni conti NUOSPGT/DRRI0K/000115

crystallisation has started. The crystallisation batch

is optionally kept at sai d3second tenperature for a

hol ding tine during which there occur crystal .
R-citglopydnn . cantaining ajory @motse 9bdae noher eRRTHIOmST g Snéﬁstcul"r?%d n

' : ndth ek tY¥erdcB. the range of 4 to 24
WO@%@&Qﬁ%ﬁ%%gg%?g?%ﬁegq{éﬂ?o elZC hours. Finally, the
crystalline particles of escital opram oxal ate are

Suc}i:, éﬁ%ﬁéﬁ&g&ﬁﬁ@g&% Eaﬂgrtg ’r}l%ré _liléri_li%ﬁioth Bg%rlgg%l?s%[ﬁ%e%gmgomlowed by
cryst@ﬁ{sﬁf.tiglﬂ)@éscﬁ hBalate; H8rox9! sakenpihg followsd dly stpezation of

escl opram oxal ate is crﬁ/s allised conprise
raceinéa eitaldpfin %ndf esgitalopram fo

Z-4-(4-di met hyl am.no: .- (4-fl uor -
oxclifg, SHEABHAT OB HENOCNRPHTT 208 SO e oljoyed by hydroxyl
scav%ﬁ’%ih%, Cyl1847c€ HyOety BB sidrhef assitaidprah dExalate; and separation of
-24-(4-di net hyl am no-1 - (4-f uorophen IQ.— but - | €l 1%1-3-
racemyal roatrlopeston yande pseifalopram dollpwed, %Yc P‘&)é‘ia jsations nes¥'ﬁ opram
Oxalrgie(}nge of 0.01 to 0.5% nore particularly 0.01 to 0.3%

en nore particularly 0.02 to 0.2% and nost

particularly 0.03 to 0.1% In a particul ar enbodi nent,
t he hydroxyl containing i [ [

impurity is.
In ope £nfbodinenttatyihe ysatio -ﬂ(ezgsrcr%l&%‘é‘ah snippyufpeipred by a process
1-.enyl ).- 3- 0 4yl hidoh 164’ fnompaémg)-1-hydroxy-
Comé’ﬁllmtnécﬁpgrc mé%og?g%:m @ﬁ‘?ﬁ%‘?g& e(c:on_t_gliaj%bi nlg}e}_ ’ .
but}il]‘rBL(hjrdrylemetEqu%Azmhﬁtﬁh hysdgni agdic conditions as disclosed in
1- (4-1t1 uorophenyl) -bug -
WOBRPFTA SR BUSHEHDABSTRPR 1 o The
escital opram which is to be crystallised as
escital opram oxal ate, is in another particular d
Tn cemfendtiodiment tofi éhepinveniton, Bfe RieseRt WENIM Toitsr ' & PGt prepare
conprising.th t hod. desgr | V, S aeButfall
from e e‘% cr%%@ﬁﬁg%yﬁgg?eguogréggﬁﬁo ni n(gxalflér%ré)afl?? iHes by o
accgﬁ@&teie%i Wik wheftyd sa1d yirygalting pactivkengfeescitflprateorddls are
escri beé} above for reduction

h t, of
acchl;ddiig)twihegn@mpiog @ﬁtdgq;qaﬂh@@ aibﬁ’{ﬁj ?gupfl égblgtﬁrrgll{a@ b nade by one of
the %H&%ﬂ%tgl th51BHng N IRYds Diker P A sstbi, rp aedhutitidar (cangiaion),

wet granulation or melt granulation. In a particular embodiment, the tablet is prepared

at,
owed by crystallisation o? escitalopram

by direct compression. In another particular embodiment, the tablet is prepared by dry
granulation (compaction). In yet another particular embodiment, the tablet is prepared
by wet granulation. In yet another particular embodiment, the tablet is prepared by

melt granulation.
In a particular embodiment the tablet is coated.
In another embodiment, the present invention relates to a solid unit dosage form

prepared by filling a mixture of crystalline particles of escitalopram oxalate and

pharmaceutically acceptable excipients into a capsule wherein said crystalline
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with the process for the preparation of racemc
citalopramand/or S- or R-cital opram by separation of

w@20sn846 of R- and S-cital opramwith nore theer/bR2045/000115
of one of the enantioners into a fraction of racemc
cital opram and/or a fractitv4n of S-cital opram

or R-cital opram contai ning |.ow ampunts of the, o
partielas af eeaviaForiam (ralRfo 8 P IRED) GBYRtgR A hdefésr %graé°8§e’

NGl ude ERtinokdpRuieobi nati ons i ncl ude but
prefeé%gynﬂgetc%lp%ne?sg%ﬁat&g% ﬁylgr oxyl scavenging foll owed by
crystallisation of escital opram oxal ate; hydroxyl

scavengi ng, fol.] gwed separ ation of . 1.C tai
Preferpblyy Hisr S&‘ﬁﬁda‘ﬁﬂt 8%%‘5? g‘%/rgﬁr | Oﬁorf ébv\glg ‘(63&&% do not contain a
bind&f VSt allisation of escital opram oxal ate; separation of

racem c cital opram and escital opramfol | onwed by
hydr oxyl scavenging followed by crystallisation of

esci t al qpr am_.oxal at e;. ' 0% wiw acti
e S BB A Fip S R A B Qe e i v
ingréeif%rﬁtcﬁlduila‘i@d hBscfilopfe badep partinulaxinldad @ Wiv aeiive ingredient

odi nrent of the inventjon the escj oprami.S._ . .
calculatedf @ esaitalppEgm Dase.0eway pEiSH Vntﬁﬁ‘%ngv.% dti%e dngedient

Calcllﬁ;ﬂf'e&gg% dég@éé}x#a%%?)gg}% &é’a;tiic]:u_larly 4-20% wiw acti.ve '%ngred?ent
calcﬁl’a(ég)/ﬂ#' l@%)!tmgbfﬁjﬂl agbgz;nggmiot;tr pdmrﬁglﬂﬁﬂ}_é 16- EWp v/ eBHGi ingredient
as disclosed in . ich i. ,
caloblptadeasORBeDTa Y Do SBIE oA RS Rl ke AREntion

conﬁirge?%‘% LA RRDL ir%ge[cﬁ&h ah168lale ag etcifalprarpbegar ed from a

ture of crys 1 ne particles of escital opram
oxal at e and pharnaceutically acceptabl e excipients

wherein said crystalli.ne [t ' RiNselected
Theoseariaest doeeadot arins0g (RIS Lo By P haf SEhGRL ARRL helect

frorﬁg?‘?{gse., S draklogils Se. gTaorti® ] Mmdenityt, dextrosé anéeucrose, calcium

ow ng tablefting nmethods: Direct c essi
phogpleanes edibmc,(trihapa,cgyfém}lé it T APt TR0 PO Sabehes,
.granulatio In a ' VDO B caridiatel alibl eprefesred
mi ?%%%?@83 Ggll%P?eeS%le@g&n%‘? sa:illtlg on. In anotcr?ér particul ar
em dhiTeRt solitl heitidakdgetfoins opthe paveatiob foekrnt gpaiAli [Pt
conpaction). In yet another particul ar enbodi nent,
the tablet is prepared by wet granulation. In yet

Suig{‘p%} her BALS 15Ul ah;GHR9SLITRB! celfulgset sidtetasi BrqffodpaBdCo0
manufactured by Penwest Pharmaceuticals or Avicel PH 200 manufactured by FMC

Corporation.

Besides the active ingredient and filler, the solid pharmaceutical unit dosage forms
may include various other conventional excipients such as disintegrants and

optionally minor amounts of lubricants, colorants and sweeteners.

Lubricants used according to the invention may suitably be one or more selected from
the group comprising metallic stearates (magnesium, calcium, sodium), stearic acid,

wax, hydrogenated vegetable oil, talc and colloidal silica.



10

15

20

25

30

melt granulation. In a particular enbodi ment the
tablet is coated. In another enbodi nent, the present
WO poosfsdean rel ates to a solid unit dosage for nPEI/BEA08600115
by filling a m xture of crystalline particles of
esci tal opram oxal ate and pkarmaceutical ly acceptabl e
excipients into a capsule wherein said sing tal
Prefernblyt the | lubigrant tis sing soromotss 8§18 APD Hrodi ek SF P CYpRrising talc,
accordj ng.to the inyventli . i : ination of talc
maggn AT T upera Shi ARy YA RRER 127 8 bina

and E%@ﬁ&ﬁ@ﬁ'stéardt& eTIROWeightipérten of atpEnesumssterrao i ithegsalig unit
the i

invention do not contain i,nder. The soli i
dosado Sorguii e raktc o FpE0 Q1 Do R i poTioy ot o Y rhnee
300% yw,w active ingredient cal cul ated as escital opram

Ofoéﬁg), f%\%’fti cularly 4-40% w w active ingredient

cal cul ated as escital opram base, evenly particularly

1-30% w w active ingredient cal-cul at : Lo PREGRE
In aipBS BHI PO LIS OB BSE YT S o

cal cul ated as escital opram base and nost particularly

6-10% w w active ingredi ent cal cul ated as esci tal@o%r am
DisiasentSindadd yodinmestewshi glyeelpte, qassyaciopsm GpsRoyrions, 1ow

i nvent.i on contain % [ ' edi8Bhiisiabs Blaadiednd
subg{utgd &y%é?’@ﬁfﬁ%ﬁcﬁgggqse’%\éldﬁp i %l)%llﬁrt{(lﬁtgﬁ’d gllsegg e form '
nahﬁ‘&]lc QAENg Giftablie thevantdieiantays canssammelldse | segh _AC'DI'SOI

sel ected fromlactose, or other sugars e.g. sorbitol,
manmdaotired by Fdd&t r ose and sucrose, cal ci um phosphat es

(di basic, tribasic, hydrous and anhydrous), starch,

nodi fi ed starches, microcrystalline cellulose, calcium
OpsHaRi Ak Escaag pRirmmadticamtaddsagrafosn af theinyeei sy pay de coated.

enbodi nent, the_solid. ug]ia%e osage for

Suitaete comintiss: FER ceinedirrd Jbauentiag) ?é\%{“?q?ﬁ‘éms such as
Opld kI SiBROTHA O RN At Cablashose such as ProSol v

manuf acture y Penwest Pharmaceuticals or
Avi cel PH 200 manufactured by FMC Corporation. Besides

the active ingredient, and fi]ll t. i db
The isalidraphegpceyfic nWP{] (318@:358 Jopr rO?Bthe ififertidh ﬁ{ay be prepared by

conventional methods using a tablet press with forced feed capability.

The filled, hard gelatine capsule of the invention may be prepared by conventional

methods using a capsule filler suitable for powder filling.

Examples

In the following, the invention is illustrated by way of examples. However, the
examples are merely intended to illustrate the invention and should not be construed

as limiting.
Example 1 Scavenging of hydroxyl containing impurity by succinic anhydride

A mixture of R- and S-Citalopram (55,5 g) containing 0,6% of Z-4-(4-dimethylamino-
1-(4-ﬂuorophenyl)-but—1-enyl)-3-hydroxymethyl-benzonitrile is dissolved in dry
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may include various other conventional excipients such
as disintegrants and optionally m nor anounts of

wo pipsiosmmt s, col orants and sweeteners. Lubri camtEDE®d/000115

according to the invention may suitably be one or nore
selected fromthe group caeprising netallic stearates

(magnesi um cal ci di ' -
ol i (12 B isaded i) bjondpd the mixture
. silica 0 00115 15¢,Pr i Vi
s s SOTEAO PRy e LPERb iy s 900y
glrfl@g eURgHeR(FH & 0U,592)05.] Tie sl \
WY ca)nt ai S a(ﬁgg)rrbi nat i c?z of ?aaf;? ?ﬁg&eﬁa’?giﬂjﬁhc fuene

phafﬁ'ewaslfe_d.wiﬂfhwame (G20 ). dhsriokyens plse & epeisd anddhg yield
, sol j.d, unit dosage f I '

s 5100 BaooPaodmEniihore s, FRROR, A e ARcptage
1_(45%5’%%}9&},15%91%&Dmh@@bxﬁmmmmmmtrﬁe solid unit

0S: formis substantially free of |actose.
D sintegrants include sodiumstarch glycol ate,

Cras | | ose, er ' i
ol Ry Rupgic el FRSQUSHAE f cGralHR D
pregel ati zi ned starch and natural starch. Suitably the

di si nt i :
A 1ar|g; hgmgngglt@gt@%sg@o@%’ a%s?%%}'g}%%ep (?’)??zaﬁg @%}'f%bée%oﬂecrystallised in
har i . i f s ! .o
o ARl epcsanstomatsbe bty
o) Basaftyamnqoause byasiicag Hegof i Bt the i3] quprsor
By ], | f.act C
andersaed OB S R S R Gy D 1 aine
tﬁ%gﬁlit‘?p@}r ﬁ%r@&u&&ﬂvﬁﬁki @dgibn retthe dsocess rgscaibedbh esxample 1
press wt orced feed capability. The.fjlled, hard. q;
dellawddnby cepsatian of racheiq ﬁ%?ﬁrﬁ@na%ﬁs%t@ioﬂa@bﬁs e%scoi/bed m
ﬁﬁ&%g@&b@&aﬁh@% %\gﬁeég%%%g-@eﬁﬁﬂﬁ&h}fl&hhﬁﬁl%ﬂﬂﬁl@fﬂpﬁenyl)-
but—1-enyl)-3-hydroxymethyl—benzonitrile, typically in the range of 0.05% (w/w)

relative to escitalopram. These batches are referred to as R-diol batches.

b) Escitalopram prepared by ring-closure of the S-form of the diol precursor via an
activated ester under alkaline conditions as described in US Patent No. 4,943,590.
These batches do not contain Z-4-(4-dimethylamin0-l-(4-ﬂuorophenyl)—but—
1-enyl)—3-hydroxymethyl-benzonitrile. These batches are referred to as S-diol
batches.

Production procedure:

100 kg to 300 kg, of crude escitalopram oxalate is charged to a first reactor, R1. 4,1 —
4,3 L ethanol per kg crude escitalopram oxalate is charged to R1. The solution is
mixed and heated to the boiling point (~80°C). When every thing is dissolved the

solution is transferred through a filter to a second reactor, R2.
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In the followng, the invention is illustrated by way
of exanples. However, the exanples are nerely intended
W@ 20054084683 r at e t he i nventi on and shoul d not bePCT/DK2005/000115
construed as limting. Exanple 1 Scavengi ng of
hydr oxyl containing inpuriity by succinic anhydri de A
m xture of R~ and S-Cital opr 5. 0). i,n
The @gﬁ%mzm isastartadet49y9hmmb Pm{q “ondtiol is e B' B8 boiling
uor op ARG eyRihatic AN started
poinf e AL SR cheling 5?‘%?%%5/ B0 TTE 6t ol yene
and {ht46lu@od]s coswaogrmmaugrahgmdmgeo e, ®oling raesdgdede o t he
solution and the m xture is stirred at 45 0C (120
m nutes). Water (230 ml) and aqueous amoni a (25% by
TabifPLIRLNNS ) schhifddedl dublhticl Godiinfldfing Theymliisson of

e separ e tol uene phase is washed with
escitéBfpedm 0821220 m ). The tol uene phase is evaporated and

the yield is 53 g—95% hre—prRu contains 0,06%
of Z-4- (4-di et Wgﬁ‘?‘fﬂ&é]( R PR

4-f 1 uor ophenyl ) { lgg,vé 7€0YT)o.85hydr oxyfret hyl - benzoni tri
| e. Exanple 2 Production sicale crystalilisation of

esci t al opram ox aV&Oe%‘Dar g@ZﬁQJn‘oer ofi bat ches of
crude escital opta beem Tecrystallised in
production scal ¢ é@_%g ?'gdqhe progedure descri bed

bel ow. The bat chegg oCospsi seg32n) Escitlal opram prepared
by acidic ring-¢losure of the R-formaf the diol

=

precursor as desépidbet2.0Dn WDF8P 000672 |f ol | owed by
scavengi ng of hy rnxy' eftgizarngTpurity by a
production scal e 42}F\ Gtsﬁg process described in
exanpl e 1 fol | oWgg dyssepal at7ipon of racem c cital opram
and escital opram as described in WXQ3//000672. These
bat ches contai n|35.0-10.0 0.830
Z- 4- (4-di et hyl am-re——-4—tt+uorophenyt) -
but - I - enyl ) - 3- hydr oxynet hyl - benzonitrile, typically |Cn][1
%.6Mv9.04 B adsbmeomnemlatmfmpcmy 3 °C the
Th@l’ﬁ‘glg{l&g celgéescp‘g?[g referred %o as R-di bat.ches. t aticall
nﬁfe@dtﬁx@h@ﬂéaimspd eptil enfstlizationisa1o88ek él“ pohution & pypaRgety

the di oI pcrecursor Vvia an
cooled until 15

The suspension is pumped to a filter dryer, where it is washed and dried. If the
suspension is not transferred immediately the temperature must be kept at 0 — 15 °C.
The filter cake is dried by vacuum. When the cake is dry, it is washed with 1,1 — 12L
ethanol per kg crude escitalopram oxalate charged. The cake is dried once again and
the cake is heated for final drying for approximately 12 hours. Temperature = 50 —
60 °C, pressure < 0.13 Bar (abs.).

The filter dryer is emptied and the escitalopram oxalate is sent to deagglomeration, for
deagglomeration of agglomerates formed during drying of the crystals. The dried
escitalopram oxalate is milled to separate the crystals from each other. During the

milling the size and shape of the individual crystals is not changed.



activated ester under al kaline conditions as descri bed
in US Patent No. 4,943,590. These batches do not

W@ 05/a8484%- 4- (4- di met hyl ami no- | - (4-f | uor ophenyPQF/DKER005/000115
enyl ) - 3- hydr oxynet hyl - benzonitrile. These batches are
referred to as S-diol batclies. Production procedure:

100 kg to 300 kg, of crude escital.opram oxal ate_| .
The Rt el ctcialopran xalatea bitghes 0. paftigle. atagiepistiys ag Sovm in
tabh%)_z kg crude escital opramoxalate is charged to Rl.

e solution is mxed and heated to the boiling point
(~80C). When every t hi ng IS di ssol ved the solution is
transferr thro greactor,

TabjR: 'ﬂ%@“‘é@‘ﬁ}aﬁ%ﬁmg fﬁieﬁ% L(fp gl@f(f?gsg fpn) and the

SO O TS siifemiakiesl O L NE [DOI | | Ng POl Nt Rodi@ Bat@hgai N.
ANETT[EVREYT T RBx66 |TXEwR©8 (e Usaon H2, Xbhe [avdiomat j o0ixes
TPOt M35 abigd [angad g sodzut jon 93s oologel 0,33
Oy adyqat 135 adqcoegei Nq (@43 heg cogl I g rateg i w1t abl e 0B3
Te0r g 1758C0q1 T Bge I gt € oget doI Ndes flor aut toi1e _cpol%2ag
apTT g hecr YSt ahd 1 Jat ioan esCl tlal ops anp oXdt atp To8é
SpIUtfi oned S [S€eded |W folar 0.]02 s1 0.104 ®a. fesdio®al bprof
oxal gt € 160" |every J Cokbe Jtenperaf ures i s| de¥it eaped38
apt 1 1| crystdl T oZzat 1lon o4 tised. | Thee utdldn | s 038
agtorat ieal 1ly 0ol €d watil] 1554C. [The9susherfPanl i <037

punpdd tier a |f 1 boner dr ywear epie it i®8wakhdPoanh 039
dfol ed. Ti6s t e suspensiogh ik ntg than$ferk ocf09 0,39
ned atiel y [t het enpercasur nfist he Reptlat®d§ .} 15038
The tfi1ter dakeors (driogd bl vecuum Whenlt % ake ¥
dray, J 1 ez washed wit 1943, 1] - 292 | efhanbl $dr kg5
craude] esies t a) opriam x4t el chft gell. Yhe ¢ 1 B0 ¢ LR
orce poaith d %Be kcakdsi sl heft ed for® fi ha O'Q‘?r y' ngo' ot
appr oki n@z el y PA2hojr L4’ Tehper at ut e =50 60-C
prresspur e13& Q0 13.1Bar (H(HQ \ The filter—d Vet e
empt i pd ®wéad | hedlésc taq"ﬁ te—is—tent—t6e
desmgal ontsp at | orf.11f of
fermell diefink dkWing o4t he cryst ered

21 121 0,07 0,36

22 141 0,08 0,41

23 166 0,08 0,43

Y 126 0,08 0,42

25 123 0,09 0,42

26 159 0,11 0.44

27 156 0,12 0,46

28 147 0,12 0,46

29 169 0,12 0,47

30 181 0,08 0,44

31 147 0,07 0,39

32 184 0,09 0,45

33 173 0,10 0,43

34 161 0,09 0,42

35 171 0,11 0,44

36 159 0,12 0,43

37 160 0,13 0,45

38 157 0,11 0,45

39 153 0,08 0,44

40 163 0,10 0,44

41 157 0,11 0,45

42 156 0,12 0,45

43 129 0,10 0,40

44 139 0,12 0,40

45 150 0,12 0,42

46 195 0,09 0,46
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escital opram oxalate is mlled to separate the
crystals fromeach other. During the mlling the size

wapesesape of the individual crystals is not PCT/DK2005/000115

changed. 0115 18 The resulting escital opram oxal ate

bat ches had particle charagteristics as shown in table
2. T/ DK2005/ 000115 19 Conparative Exanple 1 A wet
filter cake obtained by precipitation of crude

esci tal opram oxal ate by m xi ng of ethanolic solutions

of escital opram prepared by ring-closure via a |abile
ester under al kaline conditions and oxalic acid,
respectively, and containing approxi mtely 35 kg
esci tal opram oxal ate was suspended in 322 L ethanol.
The material was dissolved by heating to reflux, and
150 L ethanol was renoved by distillation. Cooling was
Consppytiatied Examgpld he mi xture was cool ed fromreflux to 15
OCwith a cooling rate between 0.2 and 0.5 Cmn in
the tenperature interval 80 to 40 OC. During cooling,

A W%Qﬁlté'{:' Akt bBtaiRs b? tatloh o f eﬁmletea‘htmmmn@xalatﬂ@ mixing of

65 and 60 0C (10 g each tine). The cr. abl rL%Qier
ethanbbi¢ Gmletlvmoﬂ(@pttalgpra%p@gaqegr y10g6loFae ¥ Jgbile este

i ne Lonr gt ﬁ»\ ﬂb tely 35 k
S R DTG5S AR, 5y aamhpp s 5 1
esm%%;ﬁhtﬁe&(ata‘fehﬁvhé E\Is@éﬂlldeﬂ 13631‘2 ﬂeethalg&?t 'ﬁllt:d H?@(lﬁ wasiissqlyed by
washing wi th ethanol and. dr of .t.he C

e o855, 2l dPG1l ERb ol e (S glelihiSn. CbSling. vas
appggcf @ ltl%)ﬁxmr‘%é%s%% eldSrdih ?éﬂiﬂ( t!oWSt‘Q‘b{Nﬁh& co'&ihg eat8between

e size tri utl on (Synpatec Hel osb ling. th
0.2 emdi 0.8l Wmammxhd &dneperaty sy mt@vdn&O e 8ol G urlng cooling, the

T R
The %@s{aﬂksgﬂ{)@%&ﬁﬁé 8 kept at 15 °C for 10 hours before the crystalline
escitalopram oxalate was isolated. Purified escitalopram oxalate (27.7 kg, 79%) was
obtained by filtration of the crystallisation mixture, washing with ethanol and drying
of the filter cake. Particle size distribution for the resulting escitalopram oxalate is

listed in table 3.

Table 3: Particle size distribution (Sympatec Helos) for escitalopram oxalate

crystals and ProSolv SMCC90

Quantile Comparative Example 1 | ProSolv SMCC90
(%) (pm) (um)

90 455 291

50 163 130

10 13 37




10

15

20

25

30

Tabl et ingred ients: Tablet core Escital
: opram oxal at e
2554 g (10.2 %ww) Talc 140Qg (5.6 %vv/w)IO ProSol v

WERMOS981619896 e (79.6 %w w) Ac-Di-Sol 900 g (BCBHDKR005/000115

Magnesi um stearate 25Q g (1.0 % w Film [
\%?SL%/) O\c(:;S-t28|8|4_9, white é‘(ZS g (2.\é\,)%vv/w g?af:loPg
. ystalline particles of escitalo

ComfpasativedExephple2 and tal ¢ were sieved thr ougaa?lgxmnate

screen and blended at 6 rpmfor 15 minin a 100 litre

Bohl e PTM 200 mi xer. ProSolv SMCCO0 and Ac-Di-Sol were
TabREdpFeaREd bbendirea contpresssh f e lafgenionysthiBipee pantieles of

_stearate was' si eved through 710 mm screen and added
escnﬂa“sprlbwt' #g continued for 3 min. 25 kg of the

ulting mxture was tabletted (125.00

on a Korsch PH 230 tablet press gitted \(/)vitﬁbloglt gﬁ]gour)
Tablerosslieshis: scored 5,5 x 8 mm punches. Tabl et core ’

wel ght was set to 125 ng. The nom nal yield was

200. 000 tablets. The tablet press was run until the

Tab@ g&rgre | evel was just above the forced feeder, i.e.
abletting was continued as |ong as possible in

Escifmhgﬁﬁgl;?;almn:@fyzéﬁ?gi bl e 42B2E03P"dn tendencies in
t quantiti m xt 0 tabl ets produced
Talqjad satisfactory f@@ﬁ% cal ;t?%pé}{}/i%gs. Thosepski 'l ed
ro%;(gvisﬁgc_@g@ wi || eagigby or eal i (§8.6t%at/wgr yst al s accordi ng

P
: I nvention can be used_in the ma
Ac-DalSbkts in sinilar208s. 115 @181% nuf acture of

Magnesium stearate 250 g (1.0 % w/w)
Film coating
Opadry OY-S-28849, white 625 g (2.5 % wiw of core weight)

Crystalline particles of escitalopram oxalate from example 1 and talc were sieved
through 710 um screen and blended at 6 rpm for 15 min in a 100 litre Bohle PTM 200
mixer. ProSolv SMCC90 and Ac-Di-Sol were added and blending continued for 15
min. Magnesium stearate was sieved through 710 um screen and added and blending

continued for 3 min.

25 kg of the resulting mixture was tabletted (125.000 tablets/hour) on a Korsch PH
230 tablet press fitted with oblong, embossed, scored 5,5 x 8 mm punches. Tablet core
weight was set to 125 mg. The nominal yield was 200.000 tablets. The tablet press
was run until the mixture level was just above the forced feeder, i.e. the tabletting was
continued as long as possible in order to identify possible segregation tendencies in
the last quantities of mixture. The tablets produced had satisfactory technical

properties.

Those skilled in the art will easily realise that crystals according to the invention can

be used in the manufacture of tablets in similar ways.
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Claims 1. Crystalline particles of escital opram
oxal ate, characterised in that the ratio between the
woreasastopnrti cl e size and the particle size atPCTBK®3000115
quantile is less than 0.42. 2. Crystalline particles
of escital opram oxal ate acgording to claim1,
characterised in that the ratio between the nedi an
Clajpev ticle size and the particle size at the 95%
quantile is less than 0.40. 3. Crystalline particles
of escital opram oxal ate according to claim1 or 2, ]
1. Chatagieraafges Bf tdaitaléftemmegilate, phntaicetised iz ethpt the ratio

| éast 20 mm 4. Crystalline partjcle r di
betvgdeanithe medismarasicale size end the ReRELe SHE g B g4 qﬁ%ﬁsgless than
042{si ze of the crystals is at least 40 mm preferably in
"the range of 50-200 nm 5. Crystalline particles

according to claim3 or 4, characterised in that the
article size distribpution of the ¢r i ne . .
2. Bareainepniios etrcurbpranpese s6erfipblp Slaifh 1o parecterised in
thatlpcﬁl: ¥e{i?6§59étwééﬁ%é R dRGHsride sikCadme phrtioh ditecdtehs9 P4 quantile
ocate

at a particlé size of at least 20 mm in
is l@atiandd@r of at | east 40 nm and preferably in the
range of 50 - 200 nm 6. Crystalline particles of
escital opram oxal ate, characterised in that the nedi an

3, RBLLAIGhE Phrfilel Softesti@AiramO oxalagn cctdrdingorie eclpinpf 1 For 2,
or”Z-4-(4-dinmethylamnol -(, .
chatactdrised opterijie mddian nartigly piye & 45 b3 W hyl - benzoni tri
le is at least 0.01% (ww. 7. Crystalline particles
according to claim®6, characterised in that the nedian
4. % 5thlGing paititesabedriimgao yhiml3s chaacterided s that thermpdiam garticle
0

_preferably in the range -200 mm 8. .Crywstal line
sizpaf the srstilots ab gt %Bflgﬁ{ebai’gﬁ' H‘c@‘eéacq;ggroéis%%t% claimé6
or 7, characterised in that the ratio between the
medi an particle size and the particle size _at the 95%

5. quaBtailine pastidlessccohting G 4Rimpr ef &r g{tgrg,cteprgsgg 1p fthgt the particle
Sizg r;gqgggg’tg}%r éggﬁ% lﬁrlypse naetr h%ﬁ%}g%ioggesgi?ﬁbﬁ@nogﬁaﬁﬁb O alidloBal or
polymodal and the peak at the lowest particle size is located at a particle size of at
least 20 pm, in particular of at least 40 pm, and preferably in the range of 50 — 200

pm.

6. Crystalline particles of escitalopram oxalate, characterised in that the median
particle size is at least 20 pym and the content of E- or Z-4-(4-dimethylamino-
1-(4-ﬂuorophenyl)-but-1-enyl)-3-hydroxymethyl—benzonitrile is at least 0.01% (w/w).

7. Crystalline particles according to claim 6, characterised in that the median particle

size of the crystals is at least 40 um, and preferably in the range of 50-200 pm.

8. Crystalline particles of escitalopram oxalate according to claim 6 or 7,
characterised in that the ratio between the median particle size and the particle size at

the 95% quantile is less than 0.42, preferably less than 0.40.
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particle size is at |east 20 nm and the content of E-
or Z-4-(4-dinmethylam nol -(

wa2dosoeteaphenyl ) - but -1 - enyl ) - 3- hydr oxynet hyl - bRCIZDRRG051000115
le in the solution, fromwhich the escital opram
oxal ate is crystallised peror to the crystallisation

is at _least 0.01% ( relative to the. tot.al
9. &hrystalking Rastiches Pk 3%1@}9%%? coxalafey charapdgrised jife i nedian

pa:ﬁﬁ%t 4igd 88 RGERY ‘é'OnEmt anfltgéf Womtent BRTACHLZ- 5—%4idirﬁeth§7'l@fnmo-

nedi an particle size e crystals is at |east
1-(4-fluoropheuyd)- bmtel‘—em)thwydeyhathydrlbgmzcmﬁrlfﬁo-nzOibe n¥plution, from
talli articles of e oxa
whighi 4ot GRuATE| HplRO oy BTSth B B S S TR g 1 fpleest

0.0 L ALAVP/VPEINBRE 16 112 1OMPWSIRNPAH the elly@taﬁiséﬁo@wcm he
par cIe size at the 95% quantile is I ess than 0.42,

preferabl y less than O 40 12. A solid unit dosage

10. é%g?tgﬁl e é%%!eg ﬁrgor%( % §/: a(l) i gp gliraatrécﬁjar?s%d%i ﬂ%i Bt Igl:cﬁ%ﬁ Bélticle
siz&6f thd chyfstdls HasREG 40QIm) Adpiéfesibly @cdhé ramge of §8-280 e

particles of escital opram oxal ate according to any one
of clainms 1-11. 14. The solid unit dosage form

11.32&%&@{2%? %r?lcfég abf“eé&%}?&péaﬁ oS NAAGE&RAiRE dtd rbla{lﬁla@ idr 10,

prepar e I'rect conpression,
chagd@aidedtin diat (lwanpabtiven) thematdign padickt siznamsk thn@lattlcle size at

ranul ation of a m sci t al am oxal ate and
the%%m@msé%man&%% %B‘ia Iy ﬁ%?itb?‘éﬁma . 15. The solid
unit dosage form according to claim 14, characterised
in that the tablet is coated. 16. The solid unijt
12.db satié uhi rdosage dormd icomptising [caystaltine partielgs of ksgitalopesm oxalate

in.that it is prepa by filling a m xture of
accgg@pg%wr%o&glﬂ I§§ i’e@nd phar maceutical |y acceptabl e
excipients in a hard gel ati ne capsule. 17. The solid

unit dosage formaccording to any of clains 12-
13.chsohd memd@eageu farm megnufactuted Sopberysighinginarticle qfoeéﬁlténlgpram

he sol i,d n| £ S r ccording to any of clains
Ox%itef? Corglﬁlgr adt }éng%s&%?l Ir?%tm?

14. The solid unit dosage form according to claim 12 or 13, characterised in that it isa
tablet prepared by direct compression, dry granulation (compaction), wet granulation
or melt granulation of a mixture of escitalopram oxalate and pharmaceutically

acceptable excipients.

15. The solid unit dosage form according to claim 14, characterised in that the tablet is

coated.

16. The solid unit dosage form according to claim 12 or 13, characterised in that it is
prepared by filling a mixture of escitalopram oxalate and pharmaceutically acceptable

excipients in a hard gelatine capsule.

17. The solid unit dosage form according to any of claims 12-16, characterised in that

it does not contain a binder.
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it contains 1-60% w w active ingredient cal cul ated as
escital opram base, particularly 1-30% w w active

w0 piysmglicent cal cul ated as escital opram base, nRCEDK2005/000115
particularly 4-20% w w active ingredi ent cal cul ated as
esci tal opram base and nost2particularly 6-10% w w
active ingredient calculated as escital opram base. 19.
The solid unit dosage form according to any of clains

18. ]r%]'e Js§rtid Hi?'&l%‘g@ b e chofaih%?é arkyt of6@8IkA 1251 R chivhb@fised in that
sel'ected tfrom’l act ose, sugars,” preferably sorbitol,

it comainstle60% dext adive ingmdicotr cadudated s essitplopram base, particularly

1-3 %S/Sv@%atg[%ﬁ\iﬁd B{gﬁ%ﬁerrg ? %X@ﬂétgcﬁ%fz?qctgéllogfa%{r C%i%l%é; YI%E)Peu ?)articularly

4-200E HAG T aa Tk dr8BeeldidHl ASE as eitloprars Wab@bed amsbt @articularly
cal ci um carbonate. 20. The solid unit dosage form

6-18tcwiw aetiyetingreflightwalanlateday eseitalppatbds t hat t he

filler is a mcrocrystalline cellulose, such as

ProSol v SMCC90 or Avicel PH 200. 21. The solid unit
19.0%a8Hd fulft Mospe T th Bcording iy awyf of ¢lainmss] 2t P8, 2Baracterised in that
_ characterjsed in that it contains a | brchant seﬂ ected |
it ¢ondginsren diller selectedr Hows 1355 SYEH M Pﬁél?fé ol (pymitol,

tear] C| d iBas®d, ltribhg¢, Chydrous
L i N R e R
and6€ QnHydigud, ostadchj mdified haralttse rmismstrystalhmratceEWQse, calcium

| ubricant i.s one or. nore selected fromthe group of
sulfaie and/ e R $AOOP&Sr at e and cal ci um stearate. 23. The
solid unit dosage form according to claim 22,

characterised in that the lubricant is a conbi E’i%ti O ller i
200The sllid wmitdiosagsrfosi ansasdingrtackaim 19, chprstarised én that the filler is

dosage form accor di t |.ai I ' in
B e A R e
cal cul ated on the weight of the solid dosage formis

preferably in the range of 0.4%to 2% preferably. 0.7%
21t Bhel solizh urdisdosagrefos aceprdingt to B &f €laiBt hf-%gc GH%BP% in that

.. any.of cl ai 1.2- L eL i £ 0t di ,
e bl ERRY oF PR oS PRSI A bl e, st
steABB Wéiacivai, eyafogeniated wddetabie pifirtalc ahésolbfidadsidicaal opr am

oxal ate according
22. The solid unit dosage form according to claim 21, characterised in that the
lubricant is one or more selected from the group of talc, magnesium stearate and

calcium stearate.

23. The solid unit dosage form according to claim 22, characterised in that the

lubricant is a combination of talc and magnesium stearate.

24. The solid unit dosage form according to claim 23, characterised in that the weight
percent of magnesium stearate calculated on the weight of the solid dosage form is

preferably in the range of 0.4% to 2%, preferably 0.7% to 1.4%.

25. The solid unit dosage form according to any of claims 12-24, characterised in that

it is substantially free of lactose.
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to any one of claims 1-11 conprising the steps of: a)
Treating a solution conprising escital opramtogether
wowak/ostses or nmore hydroxyl containing inpuritiBGT/DKRIV5A00115

hydroxyl group scavenger, b) separating the
escitalopramfromthe prodaéts resulting fromreaction
of said hydroxyl containing inpurities wth said

hydr oxyl group scavenger, c) optionally transferring

261 MENBE ;ﬂnt RhAREGH Jﬁ?&ﬁlﬁn@ﬁ;ﬁki@k@ of 8dditaldprdnh ®xalate according

escital opramis not ready 1n the formof its oxal ate
to amgz:ctne o;f)clamps ﬂdrlado!rr;prigrm?é siepi oy t he escitalopramto a
vent syst.em suit. . th 4 '
o) Pt SR St Bork U 510U ALk 5% hP By
%Ya‘fﬁlh% SHplrfEs vila BydrekAdualp samdngeg of the sol ution

of escitalopramoxalate in said suitable solvent .
b) ssgpateting taamesciteiopsam t e ethat Ripdudty resuliBigoHgm reaction of said

t.enperat ure whi.l LNLaini. li
Farong e Gyt B S AR TR secfiad: L
¢) Ooptloakiy Byndteldingith eqfitaldpyi alts iBfoxeltd sal dphanscitalopram is
oxal ate dur| n% said cooling, 27. Method for
negi ghrgadyndhoforaafds axpleifesafiar ti cl es of escital opram

d) g&iﬁ‘i hfty %Fa%gfeﬂin{’gg ik eéél?éllj@?&n% 6! @ivEnt kydtbnC QHRIHIS IfBH the

3
gradual” cool'i'ng of a so on of escital opram oxal ate
I grystaligatiombprecessslifvibntessiadtpeamfis oot arekily $n suddngpsglyentsgstem,
to a second tenperature while naintaining a controlled
ing profile and seeding said solution of

C
e) e@%&ﬁﬁ'&@ﬁﬁ@o@%ﬁé 3b18ti6Y oRQditdlsRaml oxalas iilssidoduitable solvent
escl tal opram oxal ate during said cooling wherein said

soistem dronofa Sistitembarptuaente enprcosd Jemperple twhileppygintaining a

ticularl t | 10 . i
LT o 07 SR B e
laddridd Wrﬁﬁﬁl@ BY kscitbMpram oxalate during said cooling.
y

1-enyl) - 3-hydroxynet hyl -benzonitrile relative to the
total weight of the crystallisation batch. 28. The

27Frﬁ/fetthlﬁoglt t%g gnl%r ggagﬁ]ir/ée g{ A¥afine Yol diE Asdifalofihdr aldé h&dfling
to any one of claims 1-11 comprising gradual cooling of a solution of escitalopram
oxalate in a suitable solvent system from a first temperature to a second temperature
while maintaining a controlled cooling profile and seeding said solution of
escitalopram oxalate by addition of crystals of escitalopram oxalate during said
cooling wherein said solution of escitalopram comprises at least 1 ppm, particularly at
least 10 ppm, and more particularly at least 0.01 % by weight of E- or
Z-4-(4-dimethylamino-1-(4-fluorophenyl)-but-1-enyl)-3 -hydroxymethyl-benzonitrile

relative to the total weight of the crystallisation batch.

28. The method according to any of claims 26-27, characterised in that said solvent

system comprises one or more alcohols and optionally water.

29. The method according to claim 28, characterised in that the solvent system is

ethanol.
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system conpri ses one or nore al cohols and optionally
water. 29. The nethod according to claim 28,
w@bmsastees i sed in that the solvent systemis PCT/DK2005/000115
et hanol . 30. The nethod according to any of clains
26- 29, characLerised in thas the solute:solvent weight
ratio is in the range of 0.05:1 to 0O, 6: refer
30The mthodh ascardingd oropwy o eflainse R002% ih%f @?Sigl%bléiglat the

SOIE%ar ac%ler | ?Pa.‘?iroqk nrgt}{eoraﬁ'%@’ ?19(5 0§ &b 186: 28r3Rrably 0,1:1 tohO 51

I'n that sal irst tenperature is in

andﬁmg@pﬂe&tmﬂm bfo C4and the refl uxing tenperature of

the solvent system preferably between 60 C and the
refluxing tenperature and nore preferred between 70 C

31206k hg?nc{degéckﬁ‘dlﬁlg td %ﬂ?edfaéliﬁh% 2830, fheadteideddin that said first

according to any of ai ms 26-31, characterised in
temlbﬁlatums th thecangt he@m@rf&tm @nd the refluxing tempgEatee of thegsolvent

sysﬁq@ ﬁrgfqli%%]y gagﬁ%ere&l@ ‘;EE he re qu; gftgﬁlf)glgtu%ez %rd Hore %igeferred

beFROFOEr dnd ghe fdﬂukﬁm%ttelﬁﬁérdtu@@m rolled cooling profile
conprises an initial cooling period where the cooling
rate is kept within a fixed range. 34. The method

32ag[%[% rng?tﬂ ?co‘f’(!hﬁ% g(} Iﬁlg')g RALRGHhEDE 5_’3? d cl'leﬂaéta"i’stedﬁﬁ'tﬂat said second

covers the’ period until the

tethBéTRRIAIsUnethe Sartpel cV0-BO °C, prefedisy dblY *CeindmedQretengd 7-15

nore preferred below 40 C. 35. The nethod according to
°Cany of clains 33-34, characterised in that said

cooling rate is kept within the range of 0 - 0.9

C/mn, preferably in the range of 0 - 0.6 C/min
330The nptiefiecahtingrtange 06tla@n$26-321 chaggeteriged Bﬁhatﬁ%d Fébntrolled

t hod ccordln to.an h S

copfng RIRCIE SPETEBEPRATIE! Sople bETag: S, oB Tode2 R hert
Wltﬂpﬁalfﬁdealrﬁ{fecom ing. 37. The nmethod according to any

0

I"ai s characterised in that the crystalline
34, The method according to claim 33characterised in that said initial cooling period
covers the period until the temperature is below 60 °C, preferably below 50°C, and

more preferred below 40 °C.

35. The method according to any of claims 33-34, characterised in that said cooling
rate is kept within the range of 0 — 0.9 °C/min, preferably in the range of 0 —
0.6 °C/min, and more preferably range of 0.2 — 0.4 °C/min.

36. The method according to any of claims 26-35, characterised in that said seeding is

done two or more times during the initial cooling.

37. The method according to any of claims 26-36, characterised in that the crystalline
particles after said holding time is isolated from the mother liquor by conventional

solid/liquid separation techniques, preferably by filtration.
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particles after said holding tine is isolated fromthe
not her |iquor by conventional solid/liquid separation
wao embiosgues, preferably by filtration.38. The PEI/DEA05/000115
according to any of clainms 26-37, characterised in
that the escital opramis meaufactured by a process

385 They matheid dspiing o any of clairnd S6-57, "Ehathcteied tn that the
es&faﬂ%%ﬂxﬁpu.trﬂéﬂdfgﬁt&@&drwy th¥tdss RRAZARIAY | hﬁg-‘éﬂﬁﬁ{e of

aci dic conditions. 39. Nethod for reducing the amoun
R—é-f[4-!ﬁ(§ad'|red)w¢mmo)}ﬂe(i4hﬂngromhqmyﬂ)i-I-M@rokﬁbwlﬂél-@wdmmethyl)-
esci t.al opram.or a n-racem c mxture of R and
be%ﬁ@ﬁPEVﬂE?%ﬂ?@%ﬁﬁP&ﬁPﬂb the steps of: c) Treating a
sol ution conprising citalopram escital opramor a
non-racem c mxture of R- and S-cital opram taogether

39wMethodrfer taduping dhe ampuntrafiyydaxak coptpining IHpYFERY In ¢jiadensam,
scavenger, and d)_separati sal k o
esGEIFAT S GRS SRR, Bioprjsing the steps
ofS-cital opram fromthe products resulting fromreaction
of said hydroxyl containing inmpurities with said ., .
©) heeating b SlrEop compUERg sHaloRem. REXIREE 4B 0T AEQUERTRIIE Fyxture
aE‘PM‘érrdoé-cHé{Bg%&/{og%ﬁ{@I AiR1oRE of AR kilchSfpuflties with a hydroxyl
escitalopramaccording to claim39. 41. Iebt hod for
rg@u_plscvlgfehm,mmunt of hydroxyl containing inmpurities
in cital opram according. to claim39. 42. Method for
1 SRRATG CHb CHRGTRE SPCHOMETE, P BoRSTAERLS MHOOFT Of & 2nd
II\/E- ﬁa@ﬁﬂﬁ@cﬁ C g XSt reRltiRA O SC kdaRLORT M saft hydroxyl
thod according to any of clains 26 and 39-42 wherein
t bentdiythgdmphiriesouith said ydigay! greus edagengss. from t he
group consisting of cyclic anhydrides. 44. Mthod
according to claim43 wherein the hydroxyl group

405 SAYIRIINRE rddBicitg GNE A Surfedf By @oRylohthéning irapwités iy escitalopram
succi ni ¢ anhydri de.
according to claim 39.

41. Method for reducing the amount of hydroxyl containing impurities in citalopram

according to claim 39.

42. Method for reducing the amount of hydroxyl containing impurities in a non-

racemic mixture of R- and S-citalopram.

43. Method according to any of claims 26 and 39-42 wherein the hydroxyl group

scavenger is selected from the group consisting of cyclic anhydrides.

44. Method according to claim 43 wherein the hydroxyl group scavenger is a cyclic

C4.g-anhydride, preferably succinic anhydride.

45, Method according to any of claims 39-44 wherein the separation of citalopram or
escitalopram from the products resulting from reaction of the hydroxyl containing

impurities with said hydroxyl group scavenger is performed by extraction of said



10

45. Met hod according to any of clainms 39-44 wherein
the separation of citalopramor escital opramfromthe
w@e@dustedd resul ting fromreacti on of the hydr oRgT/DK2005/000115
containing inmpurities with said hydroxyl group
scavenger is perfornmed by e&dtracti on of saidproducts
resul ti fromreaction, of  sai.d hydroxyl. contai.ning. .
Procir FEETIBEE PO SaPn Ol saic I P SO LR G it soWigh said
hy @4 E0EDUP RLakicn88h inRAkt huidbas koluféh, Hakddul B, ANHRANSe aqueous
solUtron, froma solution of said citalopram or
solation tfedmo prsahtion of paid cijelapremsar| ogeitaloprad. in Th @rgamihssdvent.
according to any of clainms 39-45, characterised in
that the escital opramand/or citalopramis
46 fragthod estcbidige [606RE SofC elifhs SINYS,I chgragkAsadr én ohat the
R-4-[4-(dimethyl am no)-1-(4'-fl uorophenyl)-I-hydroxybu
esqilalqpran @RY/@F GQWWIS)mW%@ﬁWﬁ@ £V i IogRsH 6PmgEisgg ging-closure
of SR [Af-td?fﬁ%thylamino)-l -(4"-fluorophenyl)-1-hydroxybutyl]-3-(hydroxymethyl)-

benzonitrile under acidic conditions.



