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WD 2006/ 136169PCT/ DK2006/ 000366 1 CRYSTALLI NE BASE OF
ESCI TALOPRAM AND ORODI SPERSI BLE TABLETS COWPRI SI NG
RAM BASE The present invention rela [
Woﬁﬁgél-r%;ﬁgect to the crystalline base of the ?’IDI&O&IOOO?’“
known anti- 5 depressant drug escital opram
S-143- (di et hyl am no) propyll] - 1- (4-f 1 uor ophenyO-
1, 3-di hydr o-5-i sobenzof urancarbonitrile, fornulations

caysmimm ASE, O P EEISOS0PRAMNEND OFROBISIRSIBLE TABLETS
urified escital opram free base and salts thereof,

COMPRISING HRCYFABORRAMSBASEe or hydrobromi de of
escital opram the salts obtained by said process and
formul ati ons contai ning such salts. In a second

The preseap @sfentiBierqdites Bind fitshugpatt 10the eryatadifnet ise of the well known anti-
or odi spersible 10 tablets _conprising an act

depressapm ar FEB Ut | aitalpRgledi ont- [ Betetmewrepyll-1-(+ flvorophenyl)-
C

< SNBSS ol e sy for e

preparatiemefepuoifiedGesditidoiZamaling tast hmtisalsaheredis: using tearyatlinobase or

such or.odi rS| bl ¢ tah] et C ound of the
hydrobrffilh, Ao oRRBPRR o Fier RS OB, DRnGih EIRpshpHe Sagpplations
containiflf Wik Raks. TaSa ReWnBCRPe@Nhé RResdRE lﬁﬁ«*enfié}i r@@t@? Y @b dispersible

and hasthefollovmng structure: é is a
tablets copprsisine/an agtivetnbarmacentiee] mgredient @ﬁ@qbr: onto a water—soluble filler

soerin AN ML Sl SRR Ao 0100,

and methsd fopllRRh /NGRS of 5iidh ROESHRSBIE thileldS 4, 943, 590. The
esci tal opram prepared was isol ated as 25 the oxal ate.

Furthernore, the escital opram base was obtai ned as an
amis marketed as the oxalate. WO
Badqyéﬂﬁﬁiﬁ%ggIgg%@##tK2006/000366 2 Escital opram may inter
cilia be prepared accordlng to the processes ‘
dlsclose n C) 03006449 d WD 2003051861.
Escﬂaloww Q¥ Pat <5 i B 3RPAY Hess o s peykgkfor some
years an Ra¥Be20 T@iciuRe: O odi sper si bl e tablets have
gai ned consi derabl e attention over the |ast years.
Orodi spersible tablets disintegrate in the nouth and
are, subsequentd mallomed Thi s i s advant ageous
for patients haV|l \culiies swall ow ng
conventional tabl ¢ ! ati ond and, consequently,
or odi spersi bl e tablMetfs ifncrcasehat onIy pati ent
conveni ence but al so patdent conpliance. 10 The
active pharmaceuti cal edient that is incorporated
in the fast disintegratipg tablet may partly or
conpl etely dissolve in §he nouth, thereby enabling
absorption to take plac& fromthe org@h cavity. In
literature, several terns have been applied for
orodi spersible tablets. Anongst these are 15 fast
I t I
Teis & solloBRE, RBAUT BONE Srop BN oI ARALBY B D rBBle jahibitor,
accordinghbhayirg ant@epessuet activiilebet s, nout h-di ssol vi ng
tabl ets, quick-disintegrating tablets. Various
nmet hods have been applied to manufacture fast
Escitalop#h@l wdsSitsedik18sddaR U £94 3690/ Ok ebditldR &ﬁ?@e}a{@l“ﬁasqwated as
of unconventi onal u'pnent and conpl'i cate
the Oxalpiﬁofégbm@rc,e&lhrﬁsql@ag@rm basehwass obtasietli dsi ampiloBscitatbpram is
i ques. Many of these nethods result in fast
HMﬂwwégggﬁpgaﬁging tablets with poor tablet strength and
low friability. This may prevent the use of
conventional packaging material and conventiona
packagi ng procedures. W?2005/ 018617 di scl oses the use
of conventional nelt granulation to produce granul es
25 froma | ow nelting point conpound that nelts or
soften at or below 37 C, and a water-sol uble
exci pient. The granul es were subsequently m xed with
active pharmaceutical ingredient and additiona
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3 It has now been found that the base of escital opram
may be obtained as a very pure crystalline product,
' y easily be handl ed and formul at ed
‘Wogﬂﬂigﬁﬂgntly into tablets and ot her pharnaceHFFQ) 006/000366
forms. Furthernore, it hasybeen found that an
efficient purification of escital opram may be
BscitaldPRi ASF AUF 140G in§ 6! e/ ( QisBhosd 1
solal PRl B HF P B BN LE HipE 36 8 RBE RN Risthoo in WO
20030064 walf WEr 2M305D3tdL |y forming a salt fromthe base.
It has |ikew se been found that a very efficient
purification of escital opram nmay be obtained during
CrystalliRE4Ei@0bpta® HarReiniR! R BdPIded th Wb 20hwnskyee base or
the oxalate salt) by crystallising the hydrobrom de,
and thereafter optionally formng the base or a salt,
. J ' the I olYj e . .
Orodsf08 el B Ea oY ORI T on 10T ISy RORE it
tablets disintepea®in thg moville ambshie pdubseqilehit saatio®td. Uisisaldvintageous for

. .closely related to escital opra | n particul ar
Paﬂentsclwﬁ&fﬁ AR Y ﬁwa?watiwg%bké PR inns pndy conpuently,

orodispie?g%%% %aia}ob?éa E%c?]ééak%' I"i‘ltr{])g Q:a ngzﬁi%ﬁt CbREnRned bluPGiso atientb%otr%pliance.

or 1n 15 [acki ng one or
The actife pheemassuitighl igerdpmt thatds iimtogparetdil db dbe st clisittagreting tablet
may pmgfyy (gr;cc(??llfpg%tg@r%gﬁ%ll\éep 1610 ﬁi}%ﬂ%& tﬁ@rle 35] eggb‘?incél a%ggrptt.ign ttoh?afcg place
from thé 3531 {Aliigyet hyl ami no) propy1] - 1- _

(4-f1 uorophenyO-1, 3-di hydro-i sobenzof uranes havi ng

hal ogen (in particular brom de and chloride), an

: N ' Ak ' e

it L8 g 3858 ki, BT 1B B, GO DRI Oee ar
fast disdelnihg exbbass, efastalispeyehp tapiess, dhst aisiniegmang itdblas, tradlt ebiets, rapid

. wi t.h high shength and Jow friabi]Jity has been |

dissolvegahlgtsopaut-mel éfg?@etﬁdv@rdlﬁasaakvgw@% algkdiEntearatig tghlets.
manufactured in a nmelt aggl onmeration process, nelt
coating process or nelt extrusion process that can be

Variouspeethodsnisaye isem gpplisivte mharmdadtunedhat disigikgrating tabdats. Many of the
equi prent _.or melt .extrusion ui pnent.. t he 25 .

method A T8 o g Y pES Tt RRBIY A0 SO calichrposeSine tochniques

such ashepdphdiZafoR 4RIMPSHAT LERIGRAY EMa®yf QFNthes 1Bth@dY rdbult in fast
bel ow the nelting point to nelt aggl onmerate or nelt

disintegtagiag tahlets ayithopearitabletsstreraldh anddpviisiabiliss Bis mey pognbthe use
of conveglioh SRl bl fnd GHISRME ackoetlly PRSI

Summary of the invention The present disclosure
ram wt h

w0200 PN RiplaSesi b " of conysiiipont Felt HapaEoh fnBREurs, ranules

from a BWCHeHRY R PRARAAThERLS: QARK dt e %val?:lf?.obpbnd a water-

characterised in 5 that it conprises crystalline
soluble execipicat.opheargramdes rveere rivbstiquently ntived pwvidls eastive pharmaceutical

... disclosure provides a ocess for .the. uf act ure of
ingrediefl Y &Richnal ER0pisRS Ba MG G fieq o yish T Bl g fgptess or
low hardnass, 0¥t BbElesd. N Whi ch esci tal opram hydrobronide is

precipitated in crystalline formfroma sol vent and

separated fromthe solvent, optionally

= l4L, | re ti h .

Manuiad LS VRS T b TR Al o pent o ctmiaes
and that pésattin Gautdistwedratimpcabletsatittesuffitient stehgbfarpthersfole desirable.

that the escital opramsalt manufactured is not the

hydr obrom de. I n another enbodi nent, the present

di sclosure relates to the pure crystalline

escital opram free base or escital opram oxal ate

prepared by the above process of the invention. In

anot her enbodi nent, the present disclosure provides a

process for the manufacture of a 15 salt of

escital opram preferably the oxalate, in which the

free base of escitalopramis precipitated in solid
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I n anot her enbodi nent, the present disclosure relates
to the pure crystalline escital opram 10 oxal ate
prepared by the above process of the present
WORPUEPYSr e. I n anot her enbodi nent, the preseR{T/DK2006/000366
di sclosure relates to a process for the reduction of
t he anount of escital opram N-oxide
- [
1 has ghf TS0 AL B0 BEEPUP ksl b 369 YD) B very pure

crystallias Grddicqpaisich hiagecabids &e Gindled ahd foiersiod cmrmtenﬂy Agko tablets
escital opram free_bas di e t her

5 I
and othe, Ia?rggﬁ?\éllg?g farms: Fléqt t,@aé)bp%feoggg ahaggpp c1ent pm'lﬁcatlon
: el [
iy e D SOt g 4 o
salt) by egetaﬂ@mgﬁha topselNaink fheeeatter egminaby tpmemg 4 sadefibadhe asca
salt thereof conprising dissolving escital opramfree
5 base in diethylether and renoving escital opram
It has lilkévixd B@nabul St 4 JeryRiFREER purlfitaBRPENQCitaFhadi be obtained
the present disclosure rel at es to an orodispersible
during magBifectulsHf icpritalopian dhesef the fige basenyitho oxalpte seftdyy crystallising
S [
the hydporb?almaﬂfei hﬂ& gl% %E:ftep Q)g{lblgzﬁlly rr%)cl:‘!élgi?%'s Elfaerg.ilg% ]or%% dsc’aiﬁ%ch is not the
hydrobraﬂﬁchi ﬁ@ﬂlﬁhlbﬁsea wat er soluble filler, one or nore
di sintegrants and optionally additi onal water sol uble
filler, wherein said active 10 pharmaceuti cal
These phﬂﬁ&ﬁ@neﬁ}bcé},éé dre Pakddulgl rfﬁée@ﬁl foR r&ﬂﬂ@v&é@ﬂt@nﬁéché@s HA&h are
C. In another, the present disclosure relates to a
structuratist Hosthp felated i escitaloprag), impaiticylar kempetinsis vad¢iupnly differ from

escitaloér@%% andggtgﬁsﬁ&&ﬁé%%%gg%geg ﬁ:}e)}s%%%%ufaﬁtg n%g and/or in
lacking &8¢ bi BEthsithé mthyl Reois! anteinflialedReR Wiliclthave physical/chemical
i ngredi ent, whereby t he active pharnaceuti cal

propertigs whichiaenelosasiothessafreseitalenran. egeibadt Brdimaethplamino)propyl]-1-
N I e
(4—ﬂuor§;81 E?f) 1 szhh&&lo—lgiﬂ\ﬁeqlz %? eﬂag'gig{ ﬁaélg%éé} Iﬁ\f} eﬁﬁ'ﬁ&ﬁ% BRlA¥E and
chlondemrmramde of an:edten m@bﬁdt}ﬁ Stof ahnclisd bemzufakie-rig| oibibe compounds of
filler with one or nore disintegrants and optionally
formula(gtl er excipients; pressing the mixture into tablets
with a hardness of at least 22 N. 20 In another
enbodi ment, the present disclosure relates to

Furthenp@mr amoel tyread! drodisparsibledakletsomith highrstrenggh iand llowp fidahility has

in.solid fagrm .Detai,l,ed cri pt.i on of .t
been dRRDee IH%e, Sokd SrosReRmE “eBRE”Fab e PufupihBed dn, g mett
agglomesedr Iﬂbé)d@ﬁ afelf é@Rinp %ﬁ&ebsfblﬁﬁbllt exth@idA proesp a{a& taibeperformed
inasolid f0| ni conprising crystalline escital opram
using conveational enely g ot BHHPERA aF Mely pxtiusion pauipment In the

process ttl{ka%l Ve taf-ﬂ{/ngc%ﬁ{l agg.tsl Te Lﬁﬁﬁ/{sailéagﬁgﬁm \réegﬂ%ég%ﬁﬁeo above, around or

slightly Ibetotw ¢ht ardltyngapoine ds tmél8 a‘g‘(glbmes.'italdrl melt Spediller patticies. The

th ti | at t I l i
agglomefrqxtg%i)rg‘é:ggzolat%a fr lﬁg laagq%égcs t%aef% a emq(eéilaw% sgxta%tlg excipients
and cont %Pélﬁﬁdﬁﬁle&om ai ning the esci taI opram free base in
olird formas disclosed above. Particularly the
pharmaceutical conposition is for oral

Bscitalo o, Py BEPH R i DR, KicopPgHp an 5y hiopedigpersible

tablets, conpressi on of escital opramin adm xture with
conventional excipients/ Aternatively, a 5 wet
granul ate or a nelt granul ate of escital opram
optionally in adm xture with conventional excipients
may be used for conpression of tablets. In yet
anot her enbodi ment, the invention relates to a nethod
for the nanufacture of escitalopramfree base or a
salt thereof characterised in that escital opram
hydrobrom de is to precipitated in crystalline form
froma solvent and separated fromthe sol vent,

[
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wherein Z is hal ogen, cyano or -CONH2, Wand R2

i ndependently are hydrogen or nethyl, provided that

if both of Wand R2 are nethyl, then Z can not be

cyano, and the bond drawn as a zigzag line in formula

(I'l'1) indicates that the configuration around the

doubl e bond may be E- or Z-, %re renoved from or

reduced in the escitalopramby the process. Mre 5
"particularly the invention relates to such a nethod,
Sudi@aey of theenvempioni ti es are of fornula (I1) wherein Z

is bronmo or chloro and Rl and R2 are nethyl, Zis

-CONH2 and RI and R2 are nethyl, or Z is cyano, Rl _is
Theyalessgediscorraprovislenicipyystalbre e perssitalppramyifh the fogmula (T):

are of the formula (111) wherein the configuration -

around the double bgpd is Z. 10 Throughout this

specification with clalms} tThe conpounds of fornula

(11) may have the S—cof.}@hﬁg;ngégthe

R-configuration, be racem c|Of any mixture thereof.

Thr oughout this specificaty ) wth clains, the terns

“escital opram oxal ate" and=. gscital opram

herni oxal ate" both refer tolthe same 1;1 salt between

escital opram and oxalic 15 &cid. In anbt her

particul ar enbodi nent, the invention relates to such

a pet hod erein the crude. i.tal-opn i s subi ect o]
In 15} Ry BB s e b B BREHF SRBEA P sod b Bbbacterised in
thit bRl dosthbinpkasiaipkated in crystalline form 20

In yet another particular enbodi nent, the invention _

relates to such a nethod wherein the escital opram
In hyér abbedtiinget, ithe tpresest disakosute nprovidss iat Bioegss alier fthe enanufacture of

hase or escital opram.oxal ate. 25.ln 0 . . .
e BB RERE Pt ReT Rval [oropersgty (S il dn whigh escialopram
hyBRSEorRide 65 PrécRhiGRERM cAistalltheOfo@ihafrémsakblveit and separated from the
esci tal opram prepared by a process as_descri bed L
solyigoty eptionsllp ag-ervsiallised 902 Ar mopadmevinddhen) Bpustarged into escitalopram
. . ¢ o i t ha
S0 o BT AhAR Sy B B2 i VU SR BRtopram s
mdtafichied Rrdoy thetlidrdbasreidkei on rel ates to a crystalline
base or oxalate salt as discl osed above which

contains less than 0.1 %of any ?articular inpurjty .
In gnpder embedigenRthe peasep rdisplosuygelates to the pure crystalline escitalopram

: fre%%%% %ﬁe%%i@a?c? (glrlln %%&gfage?ﬁgggg&g ﬁg g}% at%hgcﬁ 51—8?%%&)10 ﬂ16 ningention.

opra par
particul ar enbodi nent, the invention relates to a

Tn GhNBEALLBIEMBRS ehOpre@nd IRER S8 Iprovagest pobes &br tlkaughufacture of a
whi ch contains |ess than 0.1 % of any particul ar

sajt rpfuesicitgloprame rprefiseabl Rted padlaisr amwisch §io figh duse ofj egcitalopram is

specification.and.the_ clai ) I hE1.eS. -
iR, B R LPREgHAS Sofei e RERheBRh ! [l oot Soptionally re
craflifegrone b adireeifices ahil ehennvasfonaed ted atphsrmiaocwically hodkptable salt

for the manufacture of a salt of escital opram -
of esralploPra®i sed in that escital opram free base is

precipitated in solid formfroma 10 sol vent and
In %g_g%r ég;gqc}, irt %18 tish 5 8%131%& gn?(}ecegl ﬁ(r)lé ?%%g%rglf%cﬁgﬁ of escitalopram free base
ort & anRT Oicr®d dhat@taisedl i ofat escitdleprafr Axdmobronida is precipitated in

particul ar enbodi nent, the invention relates to such

a nmethod wherein the escitalopramfree base is

precipitated froma crude escitalopram In another .

particul ar enbodi nent, the invention relates to such

a met hod wherein one or nore inpurities of the

formula (11) wherein Z is halogen or -CONH2 are

renmoved fromor reduced in the escital opram by the

process; nore particularly such a nethod wherein Z is

bronp. 25 I n another particul ar enbodi nent, the

invention relates to such a nethod wherein the crude

escitalopramis subjected to initial purification
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: 'trag&forr&%mﬁ:

15 ingredient is escitalopram In another particul ar
enbodi nent the invention relates to such an
orodi spersi bl e tabl et wherein the water-sol uble
filler is selected fromthe group consisting of:
nonosacchari des, di saccharides, sugar al cohols and
pol ysacchari des; and nore paﬂﬁ1cu|ar|y wherein the
wat er- 20 soluble filler is selected fromthe group
consi sting of: mannitol, sorbitol, glucose, nmannose
cri3idilind Gb@s €rom alSdh@NOhMEEeppatéd fromathe soheat, @pﬁbndlllyae-crystalﬁsed
I nvention relates to such an, orodis erS|bIe tab
ONg PP WCan aaft thex it@arfermaerk ita esetatopran dreg pase r a salt thereof
pr%{iéc?ﬁlgt thé F&ltaﬁiﬁ’ﬂ% Ealgfﬁlah aureﬁsi oy th@ﬁ#(ﬁobrgﬁu&’es
ragranular e Pent. Th anot her parti cul ar
enbodlnent t he |nvent|on relates to such an
In|aet§grlfl %glgercill %'grl% ?’g{ﬂ? V@%)]%Equg‘%g ﬁlegrgzru% e?q??.as)rleg)ff aasalt of esc1talopram
chQr%Et‘éhgédl ifcht e@&‘[z{l@@%ﬁa B ise ?svﬁemﬂﬁ’ﬁt@d Hf%c;ﬂd%hﬁ io¥n @olvent and
least 40 N, and nost particularly at |east 60 N
sefpuatcdbfrymt He 36ivesth| qinoha&y aciraystilessd  pre tdremoahdanesf and then
22-125, N gart f%g? 25-125 N, nore particularly
%7 &Pticularly 40-125°N, and nost
particularly 60 125 N. Evenly suitably the tablet has
t . N
In %Bméld&ﬁlﬁédﬁ%lr%g{ g]z? ¥) &ﬁar%c)ll%ﬁﬁel%@at& I\icoptg\% @Eﬂaﬂme escitalopram
oxplatetpireprrat by th2 ab6¢ Ptocem df hegiresear disd aduas. I y 30-60 N.
WO 2006/ 136169PCT/ 01C2006/ 000366 10 I n anot her

particul ar enbodi ment, the invention relates _to suep .
In gﬁotgﬁxbfapg(rpémgmbﬂg prgbqnéfhsc]‘m?rgﬁe}qgg tg @ process for the reduction of the -

 anRuf oﬁéi%mqog&@tsjg%gh Pf(3'c§é§mgi‘%?dgn€2ro?? )- 1—(4-ffuoro -phenyl)-1,3-

particul a and

dilydssisbharzoBfars5- cﬁrl:iomtﬂteot]\hexzdp)amt escithlaprasntree batmnmr a salt thereof

the invention relates to such an orodi spersible
COWBEF8E, which has a friability of no nore than 1 %

in partlcular no nore than 0.8 % Disintegrants

suitable to be used in the orodispersible tablets

descri bed above are selected 10 fromthe group

consisting of: Mcrocrystalline cellul ose

(cellul ose), sodium starch glycolate (sodi um

car boxynet hyl starch), croscarnell ose sodi um

(cel lul ose, carboxynethyl ether, sodiumsalt,

crosslinked), crospovidone

(pol yvirtyl pol ypyrrolidone), povidone :

(pol yvi nyl pyrrolidone), natural starches such as

mai ze starch and potato starch, pregel atinized

starch, conpressible starch, alginic acid, sodium

al ginate and pol acrilin potassium (2-nethyl- 15

2- propenoi ¢ acid polynmer wth divinyl benzene,

potassiumsalt); and in particular fromthe group

consisting of: Mcrocrystalline cellulose, sodium

starch glycol ate, croscarnell ose sodi um crospovi done

and povi done. Most particularly the disintegrant is a

crosscar nel ose sodi um product which may provide a

nore stable product conpared wi th other

di sintegrants. 20 In yet another enbodi nent, the

invention relates to a nethod of manufacture of an

orodi spersible tablet as descri bed above wherein said

nmet hod conpri ses: a) mxing the water-soluble

filler and the active pharmaceutical ingredient at a

t enperature above, around or slightly bel ow the

melting point of the active 25pharmaceuti ca

i ngredi ent, whereby the active pharnmaceutica

i ngredient. is adsorbed onto the water-soluble filler,

b) followed by cooling to-a tenperature bel ow 40 C,

in particular below 35 C and nore particularly bel ow

30G; c) mxing the m xture of the active
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11 Throughout the description and clains the term

"cool ing" conprises active and passive cooling. The

use of tableting punches with a surface conprising

chromumnitride for the tablgting'S process may be

advant ageous in order to redute adhesion to the

.punches. . Such tahletin ) e .
PR S aRint B3 Bh0R, PulSiEEy FRY R ERRUAP PR -oxide as o
soBg a0y Technol ogi es LLC. In a particul ar

enbodi nent, the mxing in step a) above is perforned

-at a tenperature above to the nelting point of the _
Ingcfontk aspegh dutireist provided areracessdorgbe rdustion i deeamiingof escitalopram,
Ve eReBRRE T TS St e R IR g Rafetoprean e
baséinuHehgiafiler ardmosind@scitilograth EV-okefelks atsolid hetdratt

that the salt and the m xture, respectively, conprise

inmpurities, in particular inmpurities of formula (11), '
Inveopthier rbedilnent, gho prederd rdisghisure ielatésstodmsenodigpersible tablet having a

renove he e salt yv. have. been separate ..
iRyt 4 oot G B b Bt SERe PERRE BlafCl20 s pd comprising
anl SRk hoehitiE® aBedRay adhebal shlb) e6iae §uisleNEler, one or more

initial purification, e.g. one re-crystallisation, . )
digiptgtisntst radt wpnenalivt Rdditionglat wder asobBde afiletor Whieraig gsaid  active

an-acrd-using ne e ar salt -

may be isolated by precipitation or it may exist in a

In$RbHEN the PRe@nt difclbdi@e FHlatbd ot h&Bud bf Memdhéget [y from
the synthesis of the salt. 25 Simlarly, the crude )
m ) umixie e iveitergolible tfdlep mnd nthereagtibe phstadogelgeal ingredient at a -
directly from the synthesj s ,0f accor di .
Lo anyrierti SRS Rl unefhgh S 60T e FRI B8 the acive
have breaselicel ikdtedionts OWRertly tthal active Spihh@necals ingredient is
purification, e.g. one re-crystallisation, and/or
t r eat Adsrbadicntp Beryaietwlbdabbdh and/ or silica gel. 30
Thg,\b L{: deee fromthe

. cr 80 e@%&hgﬁgké%%%{gﬂpt@%éngfgﬁlgg]télsil(% in a mxture

- of ahabexingnick aixtoregeathe asblevphiatm ardtidah érpraticitragd ahe water-soluble
base t H 7 or nore. The organi.c sol yvent. may be
ol uefiller ithyPe efBpwidisin gegnmRd dpfigrally other ckeiptents:

pré'ﬁgifngﬂlle' hhellebib b8k B 2 hal¥ess of at least 22 N,
2006/ 136169PCT/ DK20061000366 12 dii sopropyl ether,

In ha?féﬁ%:? heg&%%rlﬁ%\gtblﬂgé/ ?(lg waﬁgkosﬁ'f%t {Ha[t(%y % %ﬂ%‘ﬁ%@u@&l formulations

any vent as well as m xture
cotpgsiagksantbprde bhase sy fdvm. any conveni ent base,

preferably NaCOH or NH3. Likew se, the base of

escital opraxn may, if necessary, be set free froma
Degailgdedastriptionr ot Bietiayentig® escit al opram by treat nent

with a base. 5 Crude m xtures containing escital opram

base .be sypjected to rther purification and . :
In R bR e loF ntonael s P ruliorrit dipe Rl sotid form, in
paftfchft &l hNEolfdordim Thenhash efyseskid akaplammBitedebase, and more
i sol ated by separation of the organic phase fromthe

pariguladiisn phebe, forwy dpd it lerst ) preysidling sren most gaticelarly at least

Qbtai n .t he S . I 0 ks . .
o5 BB a0 e 35 ATyl bRty e menion
relat®s A cradtkifine esditalolptedi fige baseept ane, hexane, i sooct ane,

cycl ohexane and net hyl cycl ohexane,

2-met hyl -t etrahydrof uran; 1-pentanol and high_and | ow .
In ot pamiguiee embpéinranst the irveptomyslalgy &san RENdéspprsitie tadet| comprising

m xtures of one or nope nti 0 . .

es GRIPult HoRPeR PSP Pl oBRENF BRHRRE e nvention

acetate, isopropylacetate, butyl acetate,

acetonitrile, tetrahydrofuran and al cohols such as

2- butanol or 2-propanol, and 15 separating the

esci tal opram base fromthe solvent Crystalline

esci tal opram base may be re-crystallised fromthe
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Thr oughout this specification with clains, the term
"solid fornt refers to any solid formexenplified by
woShpbadshi ne form anorphous solid form gl asBgT/DE2ING/00366
foamas well as m xtures thereof. 5 Throughout this
specification with clains,6nelting points are
measured using Differential Scanning Calorinmetry. )
relates (oRBEharmBbaitiesiuiopmesition sedtairgng theAstifdapramdiresbase in solid form
. .DSG- QL000_cal i.brated at 5 C/l.m.n to ai.\ve.the AN ATe FU
as disclgged dbods. BGEHAA oo Rma e i e it 25 QR hipRprtion.
/The phamtdchiical %oﬁpbﬁﬁéﬁlaﬁcﬁhﬁ%eﬂ)_ ofh BRNnvEER Ry thgﬁféﬁﬁﬂed%y direct
10 Throughout this specification with clains, hal ogen
compresmem of ebiitgloprany i pdmertuieodh CPRYIGAE RXCImFHS,/ Alternatively, a
speci ficatijon wth ' h . ' ' ional
wet sra e g ¢ hol St bt clbuarhy Gl B BREEh Bofventions
excipiefth 86§ e Bed fie cobyidisivhef abldiey di sperse rapidly
bef ore bei ng swal |l owed. O odi spersible tablets
disintegrate within 3 mn when exam ned by the 15
In yet gﬁ&ﬁe{ gﬁlggdiﬁfe qHE %ﬁegﬁgﬂfreleﬁ&l & 3 @BHo8 ABP 4hé manufacture of
escripbed 1n section 2.9.1 in European Pharmacopoeia |
escitaloprain fi5¢ hasdirtd sali BOASHT ciiracterbmiin thati escisdepiam hedrolyamide is
L. wth claing, the term'"hardness” refers to tih . )
precipitaieg & SARLECEBTR fO8HH FJVOT P 3P G5 by siiGa, pptionlly re

/stal hOBr trote Bindes, & MR8 Ao BREAP eediRldprdm fhdelbase or a salt
cﬂmwn%%???%nrzo_%OOS. Har dness may be neasured-inter alia

thereof providedttbat tiegscitalopraimogsdimaarufeqtyred is nog thehygirahomyde.
Throughout this specification with clainms, the term
“friability" has the neaning defined in section 2.9.7

In a parlibul BUEABGBRACH) tic B irdates 1o sithh method oheR@0the ca&italopram
Throughout this specificatjon wth clainms, the term

hydrobrowidests psesipitated frome perudorgcilalgPinces that are
soluble, freely soluble or very soluble in water as
defined in European Pharmacopoeia 5.1, 5th edition

In anotidR Garticiilat enhtdimente thesinverdion' relatésetossuch asmbtbodriehkerein one or

. Where 1 iS S I%gbe i.n less than 30 nl of water. In
moremwppp%gf%pﬁpqnu?@f &' t8”such substances that are
freely soluble or very 30 soluble in water. That is
substances where 1 g is soluble in less than 10 m of
1A ey his specification with clains,
$Q) agents added to
ppse of causing the
apart R(di sintegrate) when
pl aced i n an aqueous € }ronnent. 5 1n one particul ar
enbodi nent, the inven relates to an
or odi spersi bl e tabl et §6npri sing escitaloprarn free
base, whereas in another equally parhbcular
enbodi nent the pharnmaceuti cal conpositions of the
i nvention nep be adm nistered in any suitable way and
in any suitabke .mdiéanple orally in the form
of tablets, caps po S or syrups, or
parenterally in Qr m of. usual %Lerile sol utions
for injection. E armaceuti ca
conpositions of the invégntion ar
orally. In one particu
relates to an orodi spg e tabl et conprising
escital oprarn free baSe, whereas in andliljer equally
parti cul ar enbodi ment pHarmaceutical fornul ations
conprising escital opramgfree base of the invention
may be prepared by 15 conventional nethods in the
art. For exanple, tablets may be prepared by m xi ng
the active ingredient with ordinary excipients and
subsequent|ly conpressing the mxture in a
conventional tabletting machi ne. Exanpl es of
exci pi ent.s conprise: mcrocrystalline cellul ose,
di basi ¢ cal ci um phosphate, nmannitol, maize starch,
potato starch, talcum nmagnesium stearate, gelatine,

J?adninistered
enbodi nent, the invention
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30 Solutions for injections may be prepared by
di ssolving the active ingredient and possible
L Lives in a part of the solvent for injechr®mK2006000366
“"3@#§?§E|y sterile water, adjusting the solution to
the desired volune, sterilfsation of the solution and
filling in suitable anpoules or vials. WO
whereir P08 /MARBAA AIed4 B CCONET, OROBARAbdARMAEHIY @B hgdrogen or methyl,
addi tive conventignally used in the art may be adde

d
provided tb#t 5 50thorfi R ang R genmethyh teare? ¢ai noldas cxanei a%| thahprd drawn

. sol ybili Ci e 3 j
os  zigife o i ot R B nEd B B e fiaeafc R R oUfle bond may
be E- bP dmn,d aieﬁrdi@og%ﬂyﬁ?@ blid mﬁsed/viifrl] hhgteaﬁtaeopmn'btley tiey ptoess. More
. and i1t  has been found that_ the base may be,,
particulaply ghesnyeution relatss tg sych amethed, Wisran the pugties gie of formula (IT)
; . L 1) ¥ t-ai:ni t RZ
R S O
methylparZ isoyhas, IR/ ik dgdrogmmdR] isumethyl; obwhereiitheyimpurities are of the
C tallisation.fromat |east 95% pure. escital opram
formula (T hersta (e OR BRSO HPRRERe JOPHF BORT I 1 n o
particul ar enbodi nent, pure escital opram base that
contains less than 10 0.1 % of any particul ar

Throughowsthist spevificatidn aithediainse gy gompoynds i doppeladdl) mgy have the
the,.i i on-for.. ' B h
s-configgifibel ko tudt BRI S ke Bkl 00T AT NED

pharmaceutically acceptable quality. Accordingly, the

ield may be_ inproved substantially dyripng the ”»
Throughauthis  spesifisation c iR SFme the jENE a"g?(jﬂ%ﬂ%ﬁaaﬂt i galale and
I : 3 ' -
escital qui n%ﬁgﬁ{]@.tgd lﬁgﬁgrrg?@éan Eleﬁggﬁﬁgoi [ gi ie%gﬁ% farr%%nrg oxalic
acid. tenperature. One such binder is referred to as

neltable binder. In a nelt aggl onmeration process, the

process is usually conducted at el evated
Tn anothe? PGl eBbodihitat, RhS HR2AtdPARAEAWIBh GaRethed Whéfelntthe crude

to'the tenperature at which the binder nelts, but it
escitaloprm i subjbdedh g laitialaperification heforw the eseitdlanrag peretromide is

. .qpée t he ro&ess 20 tenperature reach the |evel that

precipitgise i@y AT 0r softening of the binder, the binder

aid the formation and growth of aggl onerates. During

t he aggl oneration, process the tenperature my be .
Tn yet angtherBRIiSHIsF FrboHimaR e AeveREn Felaes da sush ?é*@fii&ﬁi wherein the
. c . - P {00 badbS escitalonram
oo FIOEILTS LKA, B SBER' 80 ufief il
oxalate.wher eas ot her parts may be nelted or softened. The
aggl onerati on process may proceed by either the
di stribution 25 nechani sm the imrersion nmechani sm or

hlmxﬂ%%cﬁﬂ%ﬂﬂﬁ&ﬁ?Hkpﬁwaﬁiﬁ@ﬁﬂéﬂpuﬁEQﬁﬁﬂﬂﬁﬂ?hmﬁhﬁﬂﬂdumnnmn,oran

ggl onerates of the desired size are forned, the,
oxalate sajt)bHessitatopsna pecpared] bytia procgss angeserbadr above] imvpagiicudpr such a

whereby, the.nol ten or sof d_bi nder S«
base or g s aehieomsins R Bk iy oy B ViRF  atbBfen, more
particul @#XFleR Bbh 8.10%| PérticAlafd P he 8B&hG6n tliies thalirpdialinsdbasd b oxalate
process may al so be conducted so that aggl oneratjon
salt as 0'8%@6&1 aboveawkich cerfains loss than 0.4 S8 of apy, Bﬂ%@@é@%@% pteer than
..+ be termed a nelt coating process. The procedure is
Rqﬂuﬂogﬁ#ﬁﬁ ar to the one described for nelt aggl onerati on.
The only difference is that the coating material,

I.e. the neltable binder, will distribute qver, the
In another |embodispgnt; theci@vemtion lici%ﬁif o2 &W@%#ﬁ%@ sCHggopram, or an
oxalate 3 BOERTHSBrnt %ﬂa&g;&z@wh P ;YA P RE BIFR'0 BPBS impurities

e processing conditions or the anpbunt of coating

material, i.e. neltable binder relative to the anmount

of filler particles nust be controlled. The coated

filler particles can subsequently be m xed with

exci pients prior to conpression into tablets. 5 The

nmel tabl e binder used in nelt aggloneration is usually
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Exenpl ary of apparatus, which may be used are | ow
shear m xers, high shear m xers, fluid beds, fluid
Wog&g,lgfl@m ators, rotary fluidised beds and dpgmpK2006/000366
granulators. Prior to tablet production, prestart
operations is required to8establish the conpression
force 5 needed to conpress tablets of the desired
other tHaar RR@asisprah,i wdtitiltely dtss. th@ihdske %6k i laepariioulah emdgpdiment, the

SRR ER -

fopi @bl |1ty inhSurith SRV @hn RKGIRNGprA@l the skilled
ﬂlano'lp%c?g%ﬂl)\n&%ﬁlﬁ?lfglt e a#;]t, that the conpressibility of
the formul ati on determ nes what tabl et hardness can

Thougigs S5 PERT IS PR PG Eaeas oby DS P gt oreae o
determifeePIPLPEC, 1- 1PLC anal yses were perfornmed on a Luna

C18,” (2) 250 x 4.6 nmm 1D 5 umcolum with gradient
el uati on using nobile phase A (25 nmM aqueous

sphat e. buf.fer 3 . ] oW (:R0:.1 alt of

in vt RS RARRBU B oliod RRESH UL o (RO o st

escitaloprafh ¢haf@eiri3ed inf ihacescATofai) frod base id/puecipéteted omselid f2om from a
nm A colunmn tenperature of 45 C was. us and

4 d .
solvent g serareipd Vs Hess sl orfiRpalky, neTREANed cdhe frogye; fies, and
P ' ' rofile: Time Phase A Phase B
th"““ﬂ%q‘grv‘%{e?ﬁ]ﬁ%&%%?%ﬁﬁ M) 0.0 95 5 LO 35.0 65 35 1.0
45.0 '
In a particular embodiment, the invention relates to such a method wherein the escitalopram

free base is precipitated from a crude escitalopram.

In another particular embodiment, the invention relates to such a method wherein one or

more impurities of the formula (II)

()

wherein Z is halogen or -CONH, are removed from or reduced in the escitalopram by the

process; more particularly such a method wherein Z is bromo.

In another particular embodiment, the invention relates to such a method wherein the crude

escitalopram is subjected to initial purification before the escitalopram free base is

precipitated in solid form.
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0O 100 1.0 45.1 0 100 2.0 60.0 0 100 1.0 60.1 95 5 1.0

65.0 95 5 1.0 20 Results were reported as area%
WOS{%;Q@%[(QS were used only for the identificatipemm2006/600366

the nentioned conpounds. Exanple 1 Liberation of

eseital opram free base from eseital opram oxal ate 18

704 g of escital opram oxal ate was placed in a 6 L

In yet tahsther prokask éhiBsdiment) ity aremtidrhrelmeniuetla siethodevherein the
and pressure-equalising funnel. 3 L of water was

escitalepfamdrqedieroindiansprpehime ewitalgprhofaladener . pH was
adjusted to 9-9,5 by addition of 27 % w w aqueous
amoni a and the m xture was stirred for 1/2 hour. The
In anothbnambodimert thejrventi @rireduies ol ozadisperdiblpaidet haxing a hardness of

e cted onge.nore wth. 300 f dj.ethyl . ether.. The .
at least gy A O OMSRECRR e BF s e 40 S EORDHIRE A sotve
pharm®@hdal h%écﬁ%t%%&bﬁ@%gﬁ) af Wit iehia TheE VaROsEBEE disintegrants

under vacuumat 40 Cto give a light brown oil.

and optipesilly: adgitionsl wateoslublefillet vibemwinseid 2ctyephameeeutioal ipgredient
esci tal . opram hydrob Lde.~l i beration of the f o
has a g8 BRP b e itas Q- 306 o> pobeRirte fbe shng of #Go0 o, more
: | dcal ' opal t: 15 3 kg of
particulefy 4054 Doﬁﬁ?n@mﬁ%’gg‘gg{lgﬁﬁ??y@@y LG 99,16 %
(area%y) as a light brown oil dissolved in 12 kg of
- propanol, we h d int 20, L ther. t.aticall .
In a pafi e BRPRNTHBo e R AACOR THEh Ih eI SPY PRl gy prein the
active PRAFRBSRIcal HEFABOR s @h%iddf8in R0l IPREBESY of EB@talopram,
sol ution was heated to 40 C and HBr gas was bubbl ed )
ethoswyinidsy gimethediens, whicsambyeil, | digwfisaes f % Biaifaesin, lomustine,
carisopﬁ?gf Fégg%%’:h%@\%zﬁi g%{x‘ o&igr rﬂzhﬁaﬁgl%f Rnt]l%réix? "RE R Shérﬂlaceutical

ingredient is escitalopram.

In another particular embodiment the invention relates to such an orodispersible tablet
wherein the water-soluble filler is selected from the group consisting of: monosaccharides,

disaccharides, sugar alcohols and polysaccharides; and more particularly wherein the water-

- soluble filler is selected from the group consisting of: mannitol, sorbitol, glucose, mannose

and lactose.

In another particular embodiment the invention relates to such an orodispersible tablet
comprising an antioxidant such as a C;.¢-alkyl gallate, e.g. propyl gallate, as an intra~ or

extragranular excipient.

In another particular embodiment the invention relates to such an orodispersible tablet
which has a hardness of at least 22 N, particularly at least 25 N, more particularly at least
30N, even more particularly at least 40 N, and most particularly at least 60 N. Suitably the
tablet has a hardness in the range of 22-125 N, particularly 25-125 N, more particularly 30-
125 N, even more particularly 40-125 N, and most particularly 60-125 N. Evenly suitably
the tablet has a hardness in the range of 22-100 N, particularly 30-100 N, more particularly
40-100 N, even more particularly 25-60 N, and most particularly 30-60 N.
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20 between 40 and 43 C. A small anount of seeding
crystals (escital opram hydrobrotnide, 100-200 ng) was
woaeldadsiend crystallisation started within 10 PCHDK2#6/000366

The m xture was then slowy cooled to 10 C over 5

hours and kept at this telfperature for an additional

12 hours. The crystals were filtered off, rinsed on

the filter with 3 x 1 L 2-propanol and dried to

const ant wei_ght under yvacuyum 60, C._25_Yi i
In anotheg Pegte ﬁﬂ&l?@gwe%f SFH@VE}}L@&J%@%V‘W :““b&?@%"fﬁ“ﬁg tablet,

ich hiPdEAY- Lsin% ' Bethhh 60 s cula@y 60 tiginofio s, and more

Whmhhesm%é? (ci)'lpra %dgﬁggfg{nfede (puri ?ﬁy ﬁg{c (the
particuldnlydesstthat 30 sle salt): 99,86 % by area%d was placed in

a 4 L three-necked flask equi pped wi th nmechani cal

stirrer and pressure-equalising funnel. 2 L of water :
In anothéRpaARans datldimed, the ihvéntivh iseshid sehhar orquiispassible tablet,

adjusted to 9-9,5 by addition of 27 % w w eous
which basmsibilitnatne meraiba 4P MERTSEEF AR mars ban ff 10 2. hour

The phases were separated and the water phase was

extracted once nore with 500 nL of diethyl ether. The .
Disintegeanbiuiableolgrnised ih disesrodispersibies tibléts désctbed ehpveaee plected

wat er, dried er S04,. filtere evapaqr.
fom the s s o st datig oo RN ES SRR St iveolae
(sodiumg%agﬂé&y?%ﬁ&l Cstdrd P Mschinilodd Ishaiain Qeliafosthearbogenethyl ether,

e ‘escitalopram free base was transferred to a

sodium 2alt, drowstinosh atrospividone dpelysinyieplyrarolidenclo pevideism Gplyvinyl-

..Wth nechanical stirrer, re ; ' tar
pyrrolidgir BT VASHE BRE SRS %‘?fcé%&%%h?i 3, piEeLfagl stach,
compressibld QW WgiRic3adid heqtiamealgitag: ahd tpoleerilinspitasived (2onethyl-

40 Cto form a_hompgeneous sol utj on. 1é—!ere fter ﬂﬁ th
2-propengliowcid qeilymer with diviuylbengens, pofassum ol »%ﬁwagh o the

t he .t enperat et BaS $8RaRskIose
group c%ﬁlﬁmgngmcﬁgcg%un %gggélglgét?aﬁgg{)@gm oxa a)t%g.(io - 20
sodium, B0spoddyas akd ga&_ﬂdam Mifst phichlary thadisindegramtdsl agrassearmelose

. about 1/2 15 hour. T_Ee m xture was then stirraerg f OO other

sodium Hgoduct awhich @ay HEOEAG st aP’inAeﬁ%ﬁ? i Progetq cgppared ;| Witk
. s the filter wwth 2 x 150 nL heptane and dried under
dlsmteg[\%gtcswm at 25 Cto constant weight. Yield: 432 g (83

% Purity of the product by HPLC. 99,95 % (area%

Mel ti . nt C,. t) I
In yet R5ayer ARPEFEn 0 BLETER SHaY e SR OF sfuiiaspure of an
orodispez$iBle t 1O L THRE abREOwRGeid salditthbd eaprisds: (Purity:
99,25 % HPLC) was placed in a 2 L thernostaticall
a) mixing othk ewatersaiuble E&@n Bpe oty 2 vaeRheEmpeasticdt P‘rgrf'é’g?ﬂt at a

ref | ux condenser 5 i If @9 active
o BSES Shod ol SMD P g SRR o 80 ot
el\;ﬁhﬁﬂedtﬁaﬁ SnGeilent, ewbereby, Thd dutipt aplarmasewigale dngredient is
en the solution Y\‘ﬁ?i Eﬁm)geneous a slow cooling to
adsotheghaaio the VGETSOWREIBEZun. Wien the tenperature

smal | 28 o s o 0
o 508§ T Rt iy, 0l s s < s
Soyspatibilaay baewsteg;ed around 10 C. The mixture was

stirred at -5 C for an additional 5-7 hours
¢) wiengdhe erixtureof ipsachive Rherraaqeufien) dBETsYieRt s} e pger-soluble

e crystals wera.. ' | .X 150
ﬁﬂerowtﬁ apt Sﬁﬁo%n‘gsﬁf%ggg&u n e@%@gélb}uéﬁﬁéart éééé: Lﬁ%g?’o
pressingGRESiAte MR ighlets Witleh Hard48s of af R3st22%. Purity of
product by HPLC. 99,58 % (area%q WO
2006/ 136169PCT/ DK2006/ 000366 20 Melting point (DSC
onset): 45.8 C Exanple .4 Purification of escital opram
by precipitation of escital opramfree base or
hydr obrom de 5 A stock solution of escital opram (free
base, oil) in ethanol was used. The ethanol was
renoved under reduced pressure, and 400 g of the
resulting oil was neasured into a flask, where the
foll ow ng were added: 2 g of the 5-am do anal ogue of

L]
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Jo acid amde), 2 g of the 5-brono anal ogue of
ci tal opram : ’
wo 4o $154 345- brono- 1- (4-f1 uor ophenyl) - 1, 3- di hREDKRE6/00366
enzofuran-1-yl11-propyl}-dinmethyl-amne) and 2 g of
t he desnet hyl anal ogue oflkital opram
aR, S§)-1-(4-fluoro-phenyl)-1-(3-net h{l am no-propyl)-1,
Throughdutlitity désotipahe nadloliimn ibe tambierolipgT epmpiitrs stz ap pyssive
. mxture (SO was dissolved in ethyl acetate to 1000
cooling.nl., and divided into 4 equal parts, and each were
evaporated separately to give an oil. 15 The four
parts were each sequentially crystallized ,ag:coirdl ngableting

»

The usetod tabiletitepmuher withes sumficp covptsipg shrogipm mirjdeforthe,

S.1.2 Hr 4' 8.1.3 Base 8..1.4 J at i
process giay; Beyizuibegois inzorge® Bflo y TR g f?‘}?“gfs'H%“;ﬂi;:"l‘;i‘“g
Skl 1331 .i8n Baam Snhadced kitdde cGating #vailable from
punc}les()(“%ﬂ’a% 1251521\7&% alate S.1V.3 Bas?pg. V.4 Oxal ate
BeamAlRyyeEichnolagicohlél. the crystalline free base: 21 with
crystalline escital opramfree base. The m xture was
then cooled to ca. 0 C and stirred for ca. 2 hours,
In a parfidiarGmbiklhentwhe enikinktie stepl aphboveris perfetmsd a héeoperatite above
W th_ hept ane and drj,ed under vacuumat 25 C to
the meltingrpointaf theachive MECEEr yst al | i zati on of the free base
foll owed the sane procedure as precipitation of the
free base. Precipitation of the escital opram o
The meltig pobit esp@erstily twithia to@edram 4¢hetS Hoanes pecforghly 45 - 48 °C
di ssolved in 250 nL of 2-propanol. Hydrogen brom de ‘
(DSC; opggithydr ous) in 2-propanol was added until a pH of
3.5-4 was obtained and the vol une was adjusted to 400

nmL with 2-propanol. The crystallization start egl th
The ternmd tdride d@itnoprang’ “ciitle seh kst Ecrda mixiass” apien iR thefact that the
cool .to roomtenperature a W ies 2f formula
salt and {3, puxtugg, FeSReGUYRY» CORBFES £} ergsd%})#’ %%%%gg%&gﬁ Stheod

(I, whikh ki3t bienibvad RE GbRAGE isalesirelf foadmbee.const ant  wei ght
15 under vacuum at 60 C. Recrystallization of the

esci tal opram hydr obrom de salt: 100 g escital opram

dr.obr om de LSt v ' tidi RiaBRNet i crude
The cm&%s%l,g _ enf“?ﬁ ?V%%étsg#’e vvasﬁlglc?gv\eg tﬁge_ f:éggl ‘%% 0 room ¢
reaction! RiTR@FAlbEye hatd deen ysibjrctedwy eofricl indtial dperificatipinggd one 1e-

on the filter with 2-propanol.and dried to.c
cxystalliggiognend/PRIEFAPREL 2P GO BT ag Y Sfoe ofd g St formed
subsequify b RBHAP: it 84 8cidAstng methods known in the art. The salt may be
isolated by precipitation or it may exist in a solvent, e.g. in the mixture resulting directly
from the synthesis of the salt.

Similarly, the crude mixture comprising escitalopram may be obtained directly from the
synthesis of the compound according to any of the above mentioned processes or it may
have been subjected to some initial or simultaneous purification, e.g. one re-crystallisation,

and/or treatment with activated carbon and/or silica gel.

The base of escitalopram may be set free from the crude salt by dissolving the crude saltina
mixture of water and an organic solvent and then adding a base to pH 7 or more. The
organic solvent may be toluene, ethyl acetate, diethyl ether, methyl-tert-butyl ether,
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25 100 g of the free base was dissolved in 250 nL of

2-propanol. 1 eqg. of oxalic acid dihydrate was

' haeed in 250 ni L of warm 2-propanol and mESDEZGE 0366
WOEaUtOég% % to the solution of escital opram base. After

stirring at 40 C for 10 nn the crystallization

started The m xture was then allowed to cool to room

diisopropy? [ERRE, Metake, aRglant] cychubekate, ewthylcyedahesancThioans gibenputable
were filtered off, .;ripnsed on the . filter with
Solvent g yplbpuAIKIUENEFPEAR] SHecBHEMIR PRAPYRDTVRIY bysts Bicferably
! I.?igﬁ ¥ t%i@b%@@t‘ 43R BRGT It HORIBEABH he2edt free from a
NaOH Oigg%ﬁ/s avﬁFGZa Ion of the egci tal opram oxal ate salt:
crude mikffe epresining abapalepramshel treatmaend 3vidh BEved in 1250 ni

et hanol at reflux. The m xture was allowed to cool to
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Pharmaceutically acceptable salts of escitalopram, such as the oxalate, may be prepared by
methods known in the art. So, the base may be reacted with either the stoichiometric amount

of acid in a water miscible solvent, such as acetone or ethanol, with subsequent isolation of
the salt by concentration and cooling, or with an excess of the acid in a water immiscible
solvent, such as diethyl ether, ethyl acetate or dichloromethane, with the salt separating
spontaneously. The escitalopram free base or escitalopram oxalate obtained by the method
of the invention has a very high purity and contains less than 0.20 % impurities other than
R-citalopram, particularly less than 0.10 %. In particular, the escitalopram free base or
escitalopram oxalate obtained by the method of the invention contains less than 0.10 % of
any particular impurity other than R-citalopram. Other salts of escitalopram may also be

obtained in a very pure form by this process.

The compounds of formula (I[) may be prepared as described in DE 2,657,013,
WO 0011926 and WO 0013648, WO 9819513, WO 9819512 and WO 9900548,
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Throughout this specification with claims, the term “solid form” refers to any solid form

exemplified by crystalline form, amorphous solid form, glassy form, foam as well as

mixtures thereof.

Throughout this specification with claims, melting points are measured using Differential
Scanning Calorimetry (DSC). The equipment used is a TA-Instruments DSC-Q1000
calibrated at 5 °C/min to give the melting point as onset value. About 2 mg of sample is

heated 5 °C/nin in a loosely closed pan under nitrogen flow.
Throughout this specification with claims, halogen means chloro, bromo or iodo.

Throughout this specification with claims, the term “orodispersible tablets” refers to
uncoated tablets intended to be placed in the mouth where they disperse rapidly before
being swallowed. Orodispersible tablets disintegrate within 3 min when examined by the
test for disintegration of tablets and capsules described in section 2.9.1 in European

Pharmacopoeia 5.1, 5™ edition 2005.

Throughout this specification with claims, the term “hardness” refers to the “resistance to
crushing of tablets” as defined in section 2.9.8 in Europcan Pharmacopoeia 5.1, 5™ edition
2005. Hardness may be measured infer alia in Newion (N) or kilopond (kP). 1 kP =
6.807 N.

Throughout this specification with claims, the term “friability” has the meaning defined in

section 2.9.7 in European Pharmacopoeia 5.1, 5™ edition 2005.

Throughout this specification with claims, the term “water-soluble” refers to substances that
are soluble, freely soluble or very soluble in water as defined in European Pharmacopoeia
5.1, 5™ edition 2005. That is “water-soluble” refers to substances where 1 g is soluble in less
than 30 m] of water. In particular it refers to such substances that are freely soluble or very

soluble in water. That is substances where 1 g is soluble in less than 10 ml of water.
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Throughout this specification with claims, the term “disintegrant” refers to agents added to
tablet granulation for the purpose of causing the compressed tablet to break apart

(disintegrate) when placed in an aqueous environment.

In one particular embodiment, the invention relates to an orodispersible tablet comprising
escitalopram free base, whereas in another equally particular embodiment the
pharmaceutical compositions of the invention may be administered in any suitable way and
in any suitable form, for example orally in the form of tablets, capsules, powders or syrups, -
or parenterally in the form of usual sterile solutions for injection. Preferably the

pharmaceutical compositions of the invention are administered orally.

In one parficular embodiment, the invention relates to an orodispersible tablet comprising
escitalopram free base, whereas in another equally particular embodiment pharmaceutical
formulations comprising escitalopram free base of the invention may be prepared by
conventional methods in the art. For example, tablets may be prepared by mixing the active
ingredient with ordinary excipients and subsequently compressing the mixture in a
conventional tabletting machine. Examples of excipients comprise: microcrystalline
cellulose, dibasic calcium phosphate, mannitol, maize starch, potato starch, talcum,
magnesium stearate, gelatine, lactose, gums, and the like. Any other excipients such as
colourings, aroma, preservatives etc. may be used provided that they do not reduce the shelf
life of the tablets. Preferred excipients do not adversely affect the stability of the active
ingredients in the formulation.

In one particular embodiment, lthe invention relates to an orodispersible tablet corﬁprising
escitalopram free base, whereas in another equally particular embodiment, the formulations
according to the invention may be prepared by direct compression of escitalopram in
admixture with conventional excipients. Alternatively, a wet granulate or a melt granulate
of escitalopram, optiopally in admixture with conventional excipients may be used for

compression of tablets.

Solutions for injections may be prepared by dissolving the active ingredient and possible

.additives in a part of the solvent for injection, preferably sterile water, adjusting the solution

to the desired volume, sterilisation of the solution and filling in suitable ampoules or vials.
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Any suitable additive conventionally used in the art may be added, such as tonicity agents,

preservatives, antioxidants, solubility enhancing agents etc.

According to the present invention, the base of escitalopram has been found to be crystalline

with stable white crystals and it has been found that the base may be crystallised easily in a

very pure form. So for example pure escifal_opram base containing less than 0.2 % of

impurities different from R-citalopram, particularly less than 0.1 % was obtained by

cfystallisation from at least 95% pure escitalopram hydrobromide without further

purification. In a particular embodiment, pure escitalopram base that contains less than

0.1 % of any particular impurity was obtained. Accordingly, the process of the invention for
preparing salts of escitalopram has been found to give the salts as very pure products of

phalmaceﬁtically acceptable quality. Accordingly, the yield may be improved substantially

during the manufacture of escitalopram. '

Melt agglomeration is an agglomeration process whereby a molten binder liquid is used.
The molten binder solidifies at room temperature. One such binder is referred to as meltable
binder. In a melt agglomeration process, the procesé is usually conducted at elevated
temperatures. The process temperature can be similar to the temperature at which the binder
melts, but it can also be higher and even below the melting point. Once the process
temperature reach the level that causes meliing or softening of the binder, the binder aid the
formation and growth of agglomerates. During the agglomeration process the temperature
may be non-uniform in the mixture due to local friction forces resulting in local friction
heating. This results in that part of the binder may be solid whereas other parts may be
melted or softened. The agglomeration process may proceed by either the distribution

‘mechanism, the immersion mechanism or by a combination of the two mechanisms. When

agglomerates of the desired size are formed, the agglomerates are cooled to a temperature
below 40 °C whereby the molten or sofiened binder congeals. The agglomerates can,

subsequently, be mixed with excipients prior to compression into tablets.

The process may also be conducted so that agglomeration does not take place. In that case,
the process could be termed a melt coating process. The procedure is similar to the one
described for melt agglomeration. The only difference is that the coating material, i.e. the
meltable binder, will distribute over the filler particles resulting in a more or less
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homogeneous coating layer. To avoid agglomeration, the processing conditions or the
amount of coating material, i.e. meltable binder relative to the amount of filler particles
must be controlled. The coated filler particles can subsequently be mixed with excipients

prior to compression into tablets.

The meltable binder used in melt agglomeration is usually polyethylene glycols, fatty acids,
fatty alcohols or glycerides, It has now been found that pharmaceutically active substances
with a suitable melting point may be used as a meltable binder in a melt agglomeration

process, Suitable melting points are in the range of 40-100 °C.

In one embodiment, the agglomerate or coated filler particle is prepared by melting the
active pharmaceutical ingredient and spraying or pouring the melt on the filler. The spraying

or pdm'ing step may be performed in accordance with known procedures.

In another embodiment all constituents of the agglomerate or coated filler particle are
added to a high shear mixer, optionally provided with a heating jacket. By operating the
high shear mixer the friction heat and/or heat supplied by the heating jacket will melt the
active pharmaceutical ingredient which deposits onto the filler. This method is a very
attractive method for melt agglomeration, because the method is fast and easy to perform.

Melt extrusion is a process wherein the low meliing point compound and the filler are
mixed and heated in a niixer that is usually part of the extruder. The soft mass is then fed to
the extrusion chamber and forced through small holes or orifices to shape it into thin rods
or cylinders. The melt extrasion process may alternatively be conducted by mixing the low
meliing compound and the filler in an unheated mixer. The mixture is, subsequently,
transferred to a heated extruder. In the heated extruder, the low melting compound melts
and enables the formation of soft mass in the extrusion chamber. The soft mass is forced
through small holes or orifices to shape it into thin rods or cylinders. After the extruded

material congeals it can be milled or spheronized using standard equipment.

Agglomerates, coated filler particles or exirudates according to the invention may be
prepared using procedures and apparatus known within the art for melt agglomeration.
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Exemplary of apparatus, which may be used are low shear mixers, high shear mixers, fluid

beds, fluid bed granulators, rotary fluidised beds and drum granulators.

Prior to tablet production, prestart operations is required to establish the compression force
needed to compress tablets of the desired hardness, ﬁ'iaBility etc. Those skilled in the art will
know how to adjust the compression force in order to obtain the desired hardness and/or
friability. It is, however, known for the skilled people within the art, that the compressibility
of the formulation determines what tablet hardness can be achieved by a given compression

force.
The invention is further illustrated by the following examples.

HPLC analyses were performed on a Luna Cpg, (2) 250 x 4.6 mm, ID 5 pm column with
gradient eluation using mobile phase A (25 mM aqueous phosphate buffer pH 3.0 /
acetonitrile (90:10)) and mobile phase B (25 mM aqueous phosphate buffer pH 3.0 /
acetonitrile (35:65)) with UV detection at 224 nm. A column temperature of 45 °C was

used, and injection volumes were 20 pL. Runtime was 65 min with the following gradient

profile:

Time Phase A Phase B Flow
(min) (%) 1 (%) (ml/min)
c.0 95 5 1.0

35.0 65 35 1.0

45.0 100 1.0

45.1 100 2.0

60.0 100 1.0

60.1 95 5 1.0

65.0 95 5 1.0

Results were reported as area%.

mentioned compounds.

Example 1 Liberation of escitalopram free base from escitalopram oxalate

Standards were used only for the identification of the
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704 g of escitalopram oxalate was placed in a 6 L three-necked flask equipped with
mechanical stirrer and pressure-equalising funnel. 3 L of water was added followed by
600 mL of diethyl ether. pH was adjusted to 9-9,5 by addition of 27 % w/w aqueous
ammonia and the mixture was stixred for % hour. The phases were separated and the water
phase was extracted once more with 300 mL of diethyl ether. The combined organic phases
were washed twice with 300 mL water, dried over MpSOQsa, filtered and evaporated under
vacuum at 40 °C to give a light brown oil.

Yield: 542,5 g (98,4 %)

Example 2 Precipitation of escitalopram hydrobromide, liberation of the free base and

crystallisation of the base

Precipitation of the escitalopram hydrobromide salt:

3 kg of escitalopram free base (purity by HPLC: 99,16 % (area%)) as a light brown oil
dissolved in 12 kg of 2-propanol was charged into a 20 L thermostatically controlled reactor
with mechanical stirring, reflux condenser, scrubber, gas-inlet and thermometer. The
solution was heated to 40 °C and HBr gas was bubbled through the solution until pH was
between 3 and 4. This reaction was exothermic and the temperature in the reactor was kept
between 40 and 43 °C. A small amount of seeding crystals (escitalopram hydrobromide,
100-200 mg) was added and crystallisation started within 10 minutes. The mixture was then
slowly cooled to 10 °C over 5 hours and kept at this temperature for an additional 12 hours.
The crystals were filtered off, rinsed on the filter with 3 x 1 L 2-propanol and dried to
constant weight under vacuum at 60 °C.

Yield: 3,49 kg (93 %)

Purity of the product by HPLC: 99,86 % (area%)

Liberation of the free base:

650 g of escitalopram hydrobromide (purity by HPLC (the hydrobromide salt): 99,86 % by
area%) was placed in a 4 L three-necked flask equipped with mechanical stirrer and
pressure-equalising funnel. 2 L of water was added followed by 1 L of diethyl ether. pH was
adjusted to 9-9,5 by addition of 27 % w/w aqueous ammonia and the mixture was stirred for



10

15

20

25

30

98.89 T.11 Recryst ox. 0.13 0.114 0.164 0.276 99. 27
T.111.1 Base 0.118 0.115 0.091 0.166 99.51 T.IV.1

WOB&&Q’B%Q' ate 0.078 0.059 0.069 0.133 99.66 5PCT/DK2006/G()0366
19

¥ hour. The phases werc separated and the water phase was extracted once more with
500 mL of diethyl ether. The combined organic phases were washed twice with 300 mL
water, dried over MgSOs, filtered and evaporated under vacuum at 40 °C to give a light

brown oil.
Yield: 520 g (160 %)

Crystallisation of the free base:

The escitalopram free base was transferred to a 2 L thermostatically controlled reactor
equipped with mechanical stirrer, reflux condenser, N, in/out and a thermometer. 50 mL of
ethyl acetate was added followed by 1,3 L heptane. The mixture was heated to 40 °C to
form a homogencous solution. Hereafter, a slow cooling to —~5 °C over 12 hours was begun
and when the temperature was about 20 °C the mixture was seeded with a small amount of
escitalopram oxalate (10 — 20 mg). Crystallisation of the free base started after about 'z
hour. The mixture was then stirred for 5 hours at -5 °C, the crystals were filtered off, rinsed
on the filter with 2 x 150 mL heptane and dried under vacuum at 25 °C to constant weight.
Yield: 432 g (83 %)

Purity of the product by HPLC: 99,95 % (area%)

Melting point (DSC, onset): 46.6 °C

Example 3 Crystallisation of escitalopram free base

520 g of escitalopram free base as a light brown oil (Purity: 99,25 %; HPLC) was placed in
a 2 L thermostatically controlled reactor equipped with mechanical stirrer, reflux condenser,
N, in/out and a thermometer. 50 mL of ethyl acetate was added and the mixture was heated
to 35 °C whereupon 1,3 L heptane was added. When the solution was homogeneous a slow
cooling to —~5 °C over 12 hours was begun. When the temperature was 20 °C, a small
amount (10 — 20 mg) of seeding crystals (Escitalopram base) were added. Crystallization
started around 10 °C. The mixture was stirred at —5 °C for an additional 5-7 hours
whereafter the crystals were removed by filtration. The crystals were washed on the filter
with 2 x 150 mL of heptane and dried under vacuum at 25 °C to constant weight.

Yield: 485 g (93,3 %) |

Purity of product by HPL.C: 99,58 % (area%)
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Melting point (DSC, onset): 45.8 °C

Example 4 Purification of escitalopram by precipitation of escitalopram free base or

hydrobromide

A stock solution of escitalopram (free base, oil) in ethanol was used. The ethanol was
removed under reduced pressure, and 400 g of the resulting oil was measured into a flask,
where the following were added: 2 g of the S-amido analogue of citalopram ((&,S)-
1-(3-dimethylamino-propy!)-1-(4-fluoro-phenyl)-1,3-dihydro-isobenzofuran-5-carboxylic

acid amide), 2 g of the 5-bromo analogue of citalopram ((R,S)-{3-[5-bromo-1-(4-fluoro-
phenyl)-1,3-dihydro-isobenzofuran-1-y1}-propy! }-dimethyl-amine) and 2 g of the desmethyl
analogue of citalopram ((R,S)-1-(4-fluoro-phenyl)-1-(3-methylamino-propyl)-1,3-dihydro-
isobenzofuran-5-carbonitrile). The resulting mixture (S0) was dissolved in ethyl acetate to
1000 mL, and divided into 4 equal parts, and each were evaporated separately to give an oil.

The four parts were each sequentially crystallized according to the below scheme and

procedures:
A‘
S.1.1 Base S.1.1 Base S..1 HBr S5.V.1 Oxalate
S.1.2 HBr S8.1.2 Base S.M.2 HBr S.IV.2 Oxalate
S.1.3 Base S.11.3 Base 8.3 Base S.IV.3 Base
5.1.4 Oxalate S.10.4 Oxalate 8.4 Oxalate S.IV4 Oxalate

Precipitation of the crystalline free base:

100 g of the free base was dissolved in 10 mL of ethy! acetate and 240 mL of heptane at

49 °C. The mixture was allowed to cool to room temperature where the mixture was seeded
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with crystalline escitalopram free base, The mixture was then cooled to ca. 0 °C and stirred
for ca. 2 hours, the crystals were filtered off, rinsed on the filter with heptane and dried

under vacuum at 25 °C to constant weight.

Recrystallization of the free base followed the same procedure as precipitation of the free

base.

Precipitation of the esciialopram hydrobromide salt:

100 g of the free base was dissolved in 250 mL of 2-propanol. Hydrogen bromide
(anhydrous) in 2-propanol was added until a pH of 3.5-4 was obtained and the volume was
adjusted to 400 ml. with 2-propanol. The crystallization started within 10 minutes. The
mixture was then allowed to cool to room temperature and was stirred for ca. 2 hours. The
crystals were filtered off, rinsed on the filter with 2-propanol and dried to constant weight

under vacuum at 60 °C.

Recrystallization of the escitalopram hydrobromide salt:

100 g escitalopram hydrobromide was dissolved in 500 mL of 2-propanol at 70 °C. The
mixture was allowed to cool to room temperature. The crystals were filtered off, rinsed on

the filter with 2-propanol and dried to constant weight under vacuum at 60 °C.

Precipitation of the escitalopram oxalate salt:

100 g of the free base was dissolved in 250 mL of 2-propanol. 1 eq. of oxalic acid dihydrate
was dissolved in 250 mL of warm 2-propanol and was added at 40 °C to the solution of
escitalopram base. After stirring at 40 °C for 10 min the crystallization started. The mixture
was then allowed to cool to room temperature and stirred for ca. 2 hours. The crystals were
filtered off, rinsed on the filter with 2-propanol and dried to constant weight under vacuum

at 60 °C,
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Samplenas afpithed. Th(?wm_ssul t i nganedogtier e wamlogueed Wiatdlogne
L1110 wv\nrnfnl A0 ﬁhlll Aar 10 £ 11 QI(‘\ [ RVAY
Crrt) TTCATT oy " SV a | | 3 TV
5.0 mcro %@-‘DI [ n9\7¢§‘é’l [ ul ose0 %w cel 01) ' 0,47
SL1 (extriggganul | aridgigil er) angsd V) magngsrj,}um st eapghe
(lubrjcant). The mxture was split into three
S.I2  porti . Each P830i on wad),&bnpressed2int o t abDHbs
usi ngi,di f f er ent r essi ressure uring t
SI3 - {abl dPffhg proc ngThe tg:gqut har dn@gg tabpg}l3
S14 friabOkhkies an@oidoe di si gr@yration (9|11;res are glpgwn
in T 3__Canpression Tahl et _hardness Tabl et
friability Disiptegration |ine pressure |level (N
so (VO |gMnoi§ec) joh 687 0- 19 95 26 0,50 0,47
S 1 ase 98,55 0,42 0,42 0,14
S.HL2 Base 98,71 0,43 0,42 0,07
S.11.3 Base 98,78 0,45 0,40 0,04
S.I1.4 Oxalate 98,87 0,41 0,37 0,04
S.0 i;se (Oil) 97,63 0,52 - 0,50 0,47
S.I0.1 r 09,34 0,10 0,23 0,16
S.I01.2 HBr 99,65 0,02 0,15 0,06
S.II1L.3 Base 99,71 0,017 - 0,16 0,03
S.111.4 Oxalate 99,70 0,015 0,10 0,03
S.0 [Base (Oil) 97,63 0,52 0,50 0,47
S.IV.1 Oxalate 98,06 0,45 0,42 0,48
SIV.2 Oxalate 08,81 0,20 0,21 0,47
S.JIV.3 Base 99,42 0,16 0,165 0,13
S.IV.4 Oxalate 99,34 0,15 0,15 0,13

Table 1
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2 93 0.09 00:50 3 103 0.08 01:26 15 Table 3 WO
2006/ 136169PCT1DK20061000366 27 Exanple 8 Conposition

wohadpif,

Escital opram base 4.98 11
SD 100) 99.57 H
100) 61.5 IV Mcrocrystal biyjne cel | ul ose (Avi cel

Mar m t ol

Manni t

(Pearl i

?lgl'l“flgﬁ(l%/ﬁﬂﬁ%ti

PH

101) 51.66 V Croscarnel | ose sodi um (Ac-Di -Sol) 24.6
Examp¥ 5 RBESHN ot SAEAbFrain by pr@ffiftidn of escitalopram free base or

hydrobromide
5-Amido Desmethy! [5-Chlorg  |5-Bromo. | Escitalopram
Sample # Type Ly 14017 Ly 11-109 [Lu 10-134 |Lu 10-132 |[LC-MS purity (%)
Enantiomer (S) (S) (S) (8)
T.0 Crude 0.73 0.753 0.165 0.291 97.59
T.1 hemi-Oxalate 0.253 0.274 0.167 0.289 ©8.89
T.H Recryst.ox. 0.13 0.114 0.164 0.276 99.27
T..1 Base 0.118 0.115 0.091 0.166 99.51
T.IV.1 lhemi-Oxalate |  0.078 0.059 0.06¢ 0.133 99.66
5-amido Desmethyl 15-Chioro __ [5-Bromo | Escitalopram
Sample # Type Lu14-017 JLu 14109 Hu10-134 |Lu 10-132 [LC-MS purity {%)
Enantiomer (S) {S) (S) (S) .
T.0 Crude 0.73 0.753 0.165 0.291 97.59
T.1 hemi-Oxalate 0.253 0.274 0.167 0.289 98.89
T.H Recryst.ox. 0.13 0.114 0.164 0.276 99.27
T.10.2 HBr salt 0.022 0.064 0.078 0.137 99.67
T.V.2 Ihemi—Oxalate 0.014 0.037 0.073 0.126 29.76

dimethylamino-propyl)-1-(4-flucro-pbenyl)-1,3-dihydro-isobenzofuran-3-carboxylic

Crude escitalopram base (oil, 20.7 g) (T.0) (purity: 97.59% measured by LC-MS against
standards) containing the four impurities 5-amido analogue of escitalopram ({S)-1-(3-
acid
amide) {0.73%); desmethyl analogue of escitalopram ((S)-1-(4-fluoro-phenyl)-1-(3-methyl-
amino-propyl)-1,3-dihydro-isobenzofuran-5-carbonitrile) (0.753%); 5-chloro analogue of
escitalopram ((8)-{3-[5-chloro~1-(4-fluoro-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-
propyl}-dimethyl-amine) (0.165%); 5~bromo analogue of escitalopram ((S)-{3-{5-bromo-1-
(4-fluoro-phenyl)-1,3-dihydro-isobenzofuran-1-yI]-propyl }-dimethyl-amine) (0.291%)) as

described in the above schemes was purified in different ways.

A hemi-oxalate salt of escitalopram was precipitated from IPA (2-propanol, 150 mL) and
oxalic acid, 2H,O (8.0 grams) (T.I , 26.0 g). The hemi oxalate salt (T.I, 26.0 g) was
recrystallized from IPA (250 mL) (T.I1,24.3 g)
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5 CO Escital opram base and (11) mannitol (Pearlitol
SD 100) were nelt agglonerated in a high shear m xer.
t erature of the heating nmantle was ke ﬁ;
Woéla(gﬁlagggm xer speed of 500 rpm was applied. ?hg 396‘!000366
resulting mxture was mxeg with (I11) mannitol
(extragranular filler), (I'V) mcrocrystalline

From (’1?1\% b EP@:,%ﬁélﬁPﬂaﬁ%asglﬂra% Qﬁra&&%&lﬂd&%lwa lak ah ofti(t$.81). About half

disintegrant) and (VI) magnesium

the amoyrieefrthisdage (ot gbam Qrempit@tedm&ﬂ@r(‘éy% s froph (roheptane/ethyl

st R3S EROEIET 05304 B 0 PRUSPREf308 o0

and by dddéng BBl B} BOIPRY: OCkzsg HBERRL Y Bdb eil ) keditigsan siydiobbdmide was
friabiliti es and the disi ntegrati on tinmes are shown

precipitytpd gughisglatpd i tadlang foFm L ddb %3 Bvel Tabl et

hardness (N) Tabl et fri abl lity (/0) Disintegration
time (vlin:Sec) 1 56 Non-detectable 00:30 2 78
(T.II.1IN6.81 g tvesstdidsblved (o FGA §7A M) mdodelﬁcemiétﬂ H,0@2:88 g) was added.

Tabl 5. 2006/ 136169PCT 366 2 ,
The hempaic oG ETIPRIFS Lon Gt 0240 kP B Arepgelte sl
of escrtﬁoﬁrahi (VA teds GPens! ﬁl%&bltﬁ@d 19 liberating and isolating the base
(6.78 g) from (T.JT1.2) from TPA (70 mL) and oxalic acid, 2 H,O (2.7 g).

Example 6 Reduction of the content of escitalopram N-oxide in escitalopram

Escitalopram base (51.3 grams, purity 98.60% (HPLC-area%)) containing escitalopram
N-oxide (0.45% by HPLC-arca%) was dissolved in diethyl ether (250 mL) at room
temperature. Almost immediately after the crude escitalopram was dissolved, a precipitate
started to form. The suspension was stirred for three hours at 20 °C. A precipitate (0.77
gram) was filtered off and identified with L.C-MS to be a mixture of escitalopram base and
escitalopram N-oxide in a ratio of about 2/1. The filtrate contained escitalopram base (50.5
grams, purity 99.0% (IIPLC-area%)). The amount of escitalopram N-oxide in the filtrate
was measured to 0.07% (HPLC-area%) relative to escitalopram base.
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100.04 11l Mannitol (Pearlitol SD 100) 73.80 IV

M crocrystalline cellulose (Avicel PIl 101) 51.17 V

Cro vi don (Kollidon CL) 12.3 VI Magnesi um r

Woéﬂ’oéég&?%bl e 6 S5Escital opram base and (11) m%ﬁ?@&@&%’mm“
(Pearlitol SD 100) were ngit agglonerated in a high
shear m xer. The tenperature of the heating mantle
i speed of 500 rpm was

Fer]"["ma“piﬁp'f F’S‘ﬁ‘.“@%ﬁ@é’?ﬁ%‘%‘fﬁre was nixed with (I11)

mannitol (extragranular filler), (1V)

E m.crocrystalline cellulose (Avicel PI1101)
xampledy s agranul lar filler), (V) crospovidon (Kol lidon
CL) (disintegrant) and (VI) magnesi um stearate

([llhricanL; The 10 mixture was .split into.three
Composgta i ons. Each portion \asg/tbihr essed into tablets

H i £ £ 4+ H . (] H )
. US1T 1T Urr'T T TI Tt bUII[JI CS 3l p1 eESS5Ures uudri llg Lire
IEscltangﬁngWSleng process. The t% et hardnesses, tabl et

¥I Mannftb] litbl @3 180 the di siggtgygrating tines are shown

Compressionlpressure level Tabl et

Ln _Table 7
11 ManpieldRearditqt §D 1B et friaf8%y N Disintegrating tine
mm \Eeﬁulzggﬁll 00 563%690 00400213121
(Avicel PH 101)

V Magnesium stearate 3.69

Table 2

(I) Escitalopram base and (I) mannitol (Pearlitol SD 100) were melt agglomerated in a high
shear mixer. The temperature of the heating mantle was kept at 50 °C and a mixer speed of
500 rpm was applied. The resulting mixture was mixed with (III) mannitol (extragranular
filler), (IV) microcrystalline cellulose (Avicel PHIOI) (extragranullar filler) and (V)
magnesium stearate (lubricant). The mixture was split into three portions. Each portion was
compressed into tablets using different compression pressures during the tabletting process.

The tablet hardnesses, tablet friabilities and the disintegration times are shown in Table 3.

Compression Tablet hardness Tablet friability Disintegration time
pressure level ™) (%) (Min:Sec)

1 67 0.19 00:26

2 93 0.09 00:50

3 103 0.08 01:26

Table 3



0. 007 00:35 Table 7 15 WO
2006/ 136169PCT/ DK2006/ 000366 29 Exanple 10

Qsition ng/tablet | Escital opram base 5.

WO%@%?@ (Pearlitol SD 100) 100.04 IIl Manni ?8#}1’“""6’“0"“6
(Pearlitol SD 100) 73,80 4% Mcrocrystalline :
cellul ose (Avicel P11 101) 51.17 V Prinojel 12.3 VI

Examplb@gnesi um stearate 3.69 Table 8 5Escital opram base
and (11) mannitol (Pearlitol SD 100) were nelt
aggl onerated in a high shear m xer. The-tenperature

o 1. ot + [l o a-al B e
fo)) al JUTCO aAdalfud a 11T X1
Composiipna g of 500 r pm was applnﬁ‘ar,zﬁsteﬁ'he resulting mxture

IEsciMWﬁ&@d With (TTT) manaidggol (extragranular filTer),
V) mcrocrystalline cellul ose (Avicel P11101)

I Mannitok(Peaditelri? L) filler) [99MF Prinojel (disintegrant)

and. (A1) ne-oraclim—o + oand ~t o L] . N\ T N S
— LI \AN D T g ST Tal rrouaorroairt . e 1 ATt ur e
mM%@@WIWSﬁtr@h}hree to %gﬁti ons. Each portion was
IV Micrt6&YRaBRe eelldipde0 tabl et sfusigag different conpression
) réssures during the tabletting process. The tabl et
(Avwelgﬁ

rl@ﬂésses, tablet friabilities and the

chscmmse&' ﬁat %egf&hkcxc:bﬁ?ﬁ) are za__iéuvw r—Tabte—9—Tabtet
VI Magnesium stearate 3.69
Table 4

5 (1) Escitalopram base and (IT) mannitol (Pearlitol SD 100) were meit agglomerated in a high
shear mixer. The temperature of the heating mantle was kept at 50 °C and a mixer speed of

500 rpm was applied. The resulting mixture was mixed with (IIT) mannitol (extragranular
filler), (IV) microcrystalline cellulose (Avicel PHI101) (extragranullar filler), (V) Ac-Di-Sol
(disintegrant) and (VI) magnesium stearate (lubricant). The mixture was split into three

10 portions. Each portion was compressed into tablets using different compression pressures
during the tabletting process. The tablet hardnesses, tablet friabilities and the disintegration

times are shown in Table 5.

Compression Tablet hardness Tablet friability Disintegration time
pressure level N) (%) (Min:Sec)

1 56 Non-detectable 00:30

2 78 Non-detectable 00:46

3 107 Non-detectable 00:56

Table 5

15
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Tablet friability D sintegration tinme Conpression
pressure level (N) (%9 (IVlIin:See) 1 64 0.26 00:20 2
.19 00:27 3 103 0.13 00:40 Table 9 WO
Wogg‘t?g?%lé%lagpm D1C2006/ 000366 30 Exanpl e 11 PCL/DK2006/000366
Conposition ny/tablet | Esgital opram base 5.0 |1
Mannitol (Pearlitol SD 100) 100.04

Example 9

Composition mg/tablet
I Escitalopram base 5.0

IX Mannitol {Pearlitol SD 100) 100.04
IXI Mannitol (Pearlitol SD 100} 73.80

IV Microcrystalline cellulose 51.17
(Avicel PH 101)

V Crospovidon (Kollidon CL) 12.3

VI Magnesium stearate 3.69
Table 6

(1) Escitalopram base and (I1) mannitol (Pearlitol SD 100) were melt agglomerated in a high
shear mixer. The temperature of the heating mantle was kept at 50 °C and a mixer speed of
500 rpm was applied. The resulting mixture was mixed with (IIT) mannitol (extragranular
filler), (IV) microcrysialline cellulose (Avicel PH101) (extragranullar filler), (V)
crospovidon (Kollidon CL) (disintegrant) and (VI) magnesium stearate (lubricant). The
mixture was split into three portions. Each portion was compressed into tablets using
different compression pressures during the tabletiing process. The tablet hardnesses, tablet

friabilities and the disintegrating times are shown in Table 7.

Compression Tablet hardness Tablet friability Disintegrating time
pressure level (N} (%) (Min:Sec)

1 70 0.11 00:14

2 90 0.04 00:21

3 121 0.007 00:35

Table 7
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H Mannitol (Pearlitol SD 100) 73.80 IV
M crocrystalline cellulose (Avicel PH 101) 51.17 V

woRBIEA S 85" Tabl e 10 5 (1) Esti tal opr am bACH RS 00nsGs

(H mannitol (Pearlitol SHyl00) were mnelt

aggl onerated in a high shear mxer. The tenperature

fi4 he heating mantl e was kept at 50 C and a m xer
ExampPeleded of 500 rpm was applied. The resulting m xture

was nmixed with (I'l11) marmtol (extragranular filler),

jﬂvl \V A | 1 II-I.\JJ.

C

/ ] \/\ m croecr ycf aLl I__'r_}n € LI il aca ( Avi ~nl PLI1I-O1Y

compo’?‘é?’?ragranul lar filler), ?’%’Stakt Di - Sol (di si nt egr ant)

IEsczt%?aﬂqK e |v_agn€| umsteargg g (rubricant)~ The nixture
it into three 10 portions. Each portion was

IIManmmTpPﬁslsteHS]Drlt)O) t abI ets uEJOrIgl d| fferent corrpreSS| on

es and the

) ' '

M Eh‘llﬁ:&rc%f 0. [T ES arel 5 I Tapi e 1T
v IC&?F}S ressi onh%r essure Ieve?1 £I?Mt;I et hardness (N) Tabl et
(Avicel ] &bi)l ity (A) Disintegriation tine (Mn:Sec) 1 64

ARl o

n1nano_')')Q1131:nno1on faYatiloXa] 1
O T \PAV e ra

T 1
a1 C LI

H
=

V PrlmoJeILu AU A " O ] J OJU \J'1J2'3J
VI Magnesium stearate 3.69
Table 8

(1) Escitalopram base and (II) mannitol (Pearlitol SD 100) were melt agglomerated in a high
shear mixer. The temperature of the heating mantle was kept at 50 °C and a mixer speed of
500 rpm was applied. The resulting mixture was mixed with (III) mannitol (extragranular
filler), (IV) microcrystalline cellulose (Avicel PH101) (extragranullar filler), (V) Primojel
(disintegrant) and (VI) magneésium siearate (lubricant). The mixture was split into three
portions. Each portion was compressed into tablets using different compression pressures
during the tabletting process. The tablet hardnesses, tablet friabilities and the disintegration

times are shown in Table 9.

Tablet hardness Tablet friability Disintegration time
Compression M) (%) (Min:Sec)
pressure level
1 64 0.26 00:20
2 85 0.19 00:27
3 103 0.13 00:40

Table 9
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15 WD 2006/ 136169PCT/ 0l C2006/ 000366 31 Exanple 12
Conposition ng/tablet | Escital opram base 5.01 |1
Mannitol (Pearlitol SD 100) 47.52 111 MatmtQl
WOHRIR TP ol SD 100) 36.90 1V M crocrystal | i netCT/DK2006/000366
cel lul ose (Avicel PH 101),25.58 V Crospovidon
(Kollidon CL) 6.15 VI l\/ag%esi um stearate 1.85 Table
Examp% 5Esci tal opram base and (11) mannitol (Pearlitol SD

) were nelt agglonerated in a high shear m xer.

The tenperature of the heating mantle was kept at 50

C . and . a m xer_sbhbeed of 500-rnpm was annlied The
a&—-xer—Sp ak WO ph-was—app+-teg—--—t4ae

T cTTo

Composiiaty| t i ng ni xture was ni|@&aRsth (111) mannitol

1 oA

P ) anutar fitter)y, ((dy) mcrocrystatiine
IESCItalggf% u oge (Avi cel PI 110]I)SI'?/extraqranuI lar filler),

1 Mannitd) (FearlizpicSih dog) (Kol | i dariogiop (disintegrant) and (V1)

—ncagi'n%si—q-m_st_ear-ate {ubdicant)-—The 10 xt-ure—was
I Mangfel Eearhitd SDhR port i orjg3-¥ach portion was

; nggfaﬁﬁrg% i tabtets | gr fferent—conmpression
IVMlc;%r ssuresglglllljlrgil}egg t he tatluj‘;lt'l?ligng process. The tabl et

(Avicel BB drigsses, tablet friahilities and the

+ 1 0on Ay ouwn 1 n Tahl A 12

dicint agra trps—arae-—shown—in—Fable 13-
chscﬁﬂ?}h@%g‘i’%}‘mé %) | eJdR3Tabl et har dness (N) Tabl et

VI Maghddi@R slebfate (A D SINUEgNAgpn TIme” (Mn-Sec) 135

Table 10

(I) Escitalopram base and (I} mannitol (Pearlitol SD 100) were melt agglomerated in a high
shear mixer. The temperature of the heating mantle was kept at 50 °C and a mixer speed of
500 rpm was applied. The resulting mixture was mixed with (III) mannitol (extragranular
filler), (IV) microcrystalline cellulose (Avicel PH101) (extragranullar filler), (V) Ac-Di-Sol
(disintegrant) and (VI) Magnesium stearate (lubricant). The mixture was split into three
portions. Each portion was compressed into tablets using different compression pressures
during the tableiting process. The tablet hardnesses, tablet friabilities and the disintegration

times are shown in Table 11.

Compression Tablet hardness Tablet friability Disintegration time
pressure level ™) (%) (Min:Sec)

1 64 0.16 00:22

2 87 0.15 00:31

3 : 94 0.11 00:32

Table 11
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0.6 00:14 2 58 0.6 00:30 3 86 0.62 01:22 Table 13 15
WD 20061136169PC T/ DK2006/ 000366 32 Exanple 13
Conposition ng/tablet | Escital opram base 5.0 |
WORPIEI6HP i ne Mal titol (Maltisorb FF)> 90) 100. 46P%F4DK2096/000366
Mannitol (Pearlitol SD 10®1 36.00 IV Mcrocrystalline
cellul ose (Avicel PH 102) 25.02 V Croscarnell ose
Examp$otlt um (Ac-Di -Sol) 9.00 VI Magnesium stearate

Composition mg/tablet
I Escitalopram base 5.0

11 Mannitol (Pearlitol SD 100) 47.52

1T Mannitol (Pearlitol SD 100) 36.90

IV Microcrystalline cellulose 25.58
(Avicel PH 101)

V Crospovidon (Kollidon CL) 6.15

VI Magnesium stearate 1.85
Table 12

(D) Escitalopram base and (IT) mannitol (Pearlitol SD 100) were melt agglomerated in a high
shear mixer. The temperature of the heating mantle was kept at 50 °C and a mixer speed of
500 rpm was applied. The resulting mixture was mixed with (IIT) mannitol (extragranular
filler), (IV) microcrystalline cellulose (Avicel PH101) (extragranullar filler), (V)
Crospovidon (Kollidon CL) (disintegrant) and (VI) magnesium stearate (fubricant). The
mixture was split into three portions. Each portion was compressed into tablets using
different compression pressures during the tabletting process. The tablet hardnesses, tablet
friabilities and the disintegration times are shown in Table 13.

Compression Tablet hardness Tablet friability Disintegration time
pressure level )] (%) (Min:Sec)

1 35 0.6 00:14

2 58 0.6 00:30

3 86 0.62 01:22

Table 13
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ag%l onerated in a high shear
WO gp0o{1iel6heat i ng mant| e was kept at 80 C and aPfiip&006/600366

speed of 800 rpm was appl

was mxed with (Il11) mannitol
Exampl¢ ¥3 mcrocrystalline cellulose (Avicel

(extragranullar filler),

and (V1) magnesium stearate (lubricant).

tisorb P 90) were nelt
m xer. The terrperatu

i3gd. The resulting m xture

(extragranular filler),
PH102)

(di si ntegrant)
The m xture

(V) Ac-Di - Sol

|a[ rhe tabtet

IO —Tonpressed T nto t

Compo ardnesses, tablet friab

|gf| es and the

IEsc1talcb33~amtbam ation tines are

§dwn in Tabl e 15.

ot

ccire | aybl ablet hardness N Tabl-et
IICTYSWIFTWP]W%} . Mﬂ%?r?@égrai‘?%@u ms (Mdn Sec){ “1 24. 6
M {?éﬁ'é%g@g &P%ooé? gloﬁ%g 33 Exam)I e 14

IV Mictanyseatlind eiluloget abl et |
| 1ine Dextrose non
(A“"el%{%i{)ﬁ (Pearlitol SD 1

F2£02 al opr am base 5.02 11|
phydrate SF 100.46 111
D0) 36.00 IV Mcrocrystalline

A4 Cros%deﬂbé&%@dihﬁvéﬁcgbi—lsﬁl)l Uz

968 UZ

4.5

- VI Magnesium stearate

Table 14

(I) Escitalopram base and (I) crystalline maltitol (Maltisorb P 90) were melt agglomerated
in a high shear mixer. The temperature of the heating mantle was kept at 80 °C and a mixer
speed of 800 rpm was applied. The resulting mixture was mixed with (III) mannitol
(extragranular filler), (IV) imicrocrystalline cellulose (Avicel PH102) (extragranullar filler),
(V) Ac-Di-Sol {disintegrant) and (VI) magnesium stearate (lubricant). The mixture was
compressed into tablets. The tablet hardnesses, tablet friabilities and the disintegration times

are shown in Table 15.

15

Compression Tablet hardness Tablet friability Disintegration time
pressure level N) (%) {Min:Sec)
1 24.6 Not measured 01:09

Table 15
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V Croscarnel | ose sodium (Ac-Di-Sol) 9.00 VI Magnesium
stearate 4.5 Table 16 5 (I) Escital opram base and
). crystalline dextrose nonohydrate SF (partj¢l
woé?"fé”@ﬁgrox. 5011nm) were nelt aggl onerated i%&i&fz&?{.moossﬁ

shear m xer. The tenperat@3e of the healing mantle

was kept at 80 C and a m xer speed of 800 rpm was
Exampdpti ed. The resulting m xture was mxed with (111)

manni tol (extragranular filler), (1V)

m crocrystal line cellul ose (Avi cel PH102)

C okigRpragranutar TiTTer), [{Whafist D - S0l (di Si nt egrant )
omp g (V1) magnesi um st ear amg) 10 (I ubricant). The

IEsmtahpr&mrbeswas conpressed i n5.H2t abl et . The t abl et

naccac erQh liti aceonadd.t

C U

har dn
I Cwsﬁmﬂﬁ?%% P’@H"fﬂdﬁ%@ ST ef L0t i n TabI e 17.

T Mad ure I evpkg agbl et “hardneéss (N)~ Tabl et
aﬁ%rlangtV(A) I sintegration tinme (Mn:Sec) 1 30.5

IV Micthefysfellidd cellibiste 17 15 V.02 .
(Avicel%g? 36169PCTM<2006/ 000B66 34 Exanple 15 Conposition

et Escital opram base 5.02 Il Crystalline
V CroséetfeR§& s%@fﬁnﬂé&d-bl-swbnm olpo(Pearlitol SD 100)
VI Magnesium stearate 4.5
Table 16

{I) Escitalopram base and (II) crystalline dextrose monohydrate SF (particle size approx.
50 um) were melt agglomerated in a high shear mixer. The temperature of the heating
mantle was kept at 80 °C and a mixer speed of 800 rpm was applied. The resulting mixture
was mixed with (III) mannitol (extragranular filler), (IV) microcrystalline cellulose (Avicel
PH102) (extragranullar filler), (V) Ac-Di-Sol (disintegrant) and (VI) magnesium stearate
(lubricant). The mixture was compressed into tablet. The tablet hardnesses, tablet friabilities
and the disintegration times are shown in Table 17.

Compression Tablet hardness Tablet friability Disintegration time
pressure level N) ' (%) (Min:Sec)

1 30.5 0.6 01:11

Table 17
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36.00 IV Mcrocrystalline cellulose (Avicel PH 102)
25.02 V Croscarnel |l ose sodium (Ac-Di-Sol) 9.00 VI
jum stearate 4.5 Table 18 5 (1) Escit
Woﬁ%@%giﬁg (I'l) crystalline | actose (Pharmat osgk%%émwm%“
Particle size approx. 55 w4 were nelt aggl onerated
in a high shear m xer. The tenperature of the heating
Exampladfl e was kept at 80 C and a m xer speed of 800 rpm

was applied. The resulting m xture was m xed with
(1'11) mannitol (extragranular filler), (1V)

Comp JAigpocrystaline celful osgﬂ @¥iceel PHIOUZ)
(extragranullar filler), Ac-Di - Sol (disintegrant)

IEsc1tanpka(ﬂ\lba)se magneS| um st ear daﬁé)ZlO (I ubrl cant) Th_e

o+

ah
HCWSE%%‘?%%@%‘? i ntHo tabI ets uv;p'I%Gdl fferent coﬁpres& on

mMa]qﬁl@(g%péagﬁtO@nglm)tne Tabl8glpng proOCESS. The Tablet
ardnesses, tablet fdabilities and the disjintegration

IV Midr¢arpgaltine celhdose i n Tabl e| 28.02Conpr essi on Tabl et
Avi gﬁ%ﬂ@ s Tablet friabilify D sintegration tine
(Avice e level (N) (/c) (Mn:Sec) 1 33.5 0.5 00: 37 2

V Crostarmell89sesddilim ¢Ac-Dillop) 19] 990

VI Magnesium stearate 4.5

Table 18

(1) Escitalopram base and (I} crystalline lactose (Pharmatose 125 M. Particle size approx.
55 pm) were melt agglomerated in a high shear mixer. The temperature of the heating
mantle was kept at 80 °C and a mixer speed of 800 rpm was applied. The resulting mixture
was mixed with (III) mannitol (extragranular filler), (IV) microcrystalline cellulose (Avicel
PHI102) (extragranullar filler), (V) Ac-Di-Sol (disintegrant) and (VI) magnesium stearate
(lubricant). The mixture was split into two portions. Each portion was compressed into
tablets using different compression pressures during the tabletting process. The tablet

hardnesses, tablet friabilities and the disintegration times are shown in Table 19.

Compression Tablet hardness Tablet friability Disintegration time

pressure level N) (%) (Min:Sec})
1 335 0.5 00:37

2 41.7 0.5 - | 00:34
Table 19
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WO 2006/ 136169PCT/ 11( 2006/ 000366 35 Exanple 16
Conposition ng/tablet | Escital opram base 5.02 1|1
Crystal line Lactose 100.46 111 Mannitol (Pearl. S
WO 2H5§13%%200 1V M crocrystal line cellul ose (AVFSE{D?%QPJR}OM’“
102) 25.02 V Croscarnell os¥ sodi um (Ac-Di -Sol) 9.00
VI Magnesium stearate 4.5 Table 20 5Escital opram
Examplese and (1) crystalline | actose (Pharmatose 110 M
Particle size approx. 105 pm were nelt aggl onerated
in a high shear m xer. The tenperature of the heating

Compdsiidh! € Was Kept at sU L @8l Xer speed 0Of 800 rpm
pWas applied. The resulti 18% xture was mxed with

I Escitdlégrhin baseani t ol (extragraptloar fill er) (1v)

eervstalli ne r\al ] ||| ose ( l\\u r\al 1021

IICWS%@%@’%#%%M lar filler), (Qﬁ ol (d

c-Di -Sol (disintegrant)
TIT Mafiifo] KPQaﬂnHP@B%b{‘m stearasé o

080 (Tubricant). The
m xture was split into three portions. Each portion

IV Miovasystalipe edbbsbei nt o t abl 2508sing di fferent
(Avicel-cl;ﬁglf{) ssion pressures dufing the tabletting process.

| et hardnesses, tablet friabilities and the
VCrostrﬁieH&s%%an(A&mﬂ%%l re[sphgwn 1n Table ZI.
Conpression pressure | evel

" Tabl et hardness (N)_Tabl et
VI Magnesiatn dtéargte (A) Di si nt egr h#iSon time (M n:Sec) 1 33.3

Table 20

(I) Escitalopram base and (I} crystalline lactose (Pharmatose 110 M. Particle size approx.
105 pm) were melt agglomerated in a high shear mixer. The femperature of the heating
mantle was kept at 80 °C and a mixer speed of 800 rpm was applied. The resulting mixture
was mixed with (IIT) mannitol (extragranular filler), (IV) microcrystalline cellulose {Avicel
PH102) (extragranullar filler);, (V) Ac-Di-Sol (disintegrant) and (VI) magnesium stearate
(lubricant). The mixture was split into three portions. Each portion was compressed into
tablets using different compression pressures during the tabletting process. The tablet

hardnesses, tablet friabilities and the disintegration times are shown in Table 21.

- Compression Tablet hardness Tablet friability Disintegration time
pressure level ™) (%) (Min:Sec)
1 333 05 00:38
2 36.3 0.6 01:03
3 40.4 0.6 01:20
Table 21
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0.5 00:38 2 36.3 0.6 01: 03 3 40.4 0.6 01:20 Table 21
15 WD 20061136169PCT/ DK20061000366 36 Exanple 17

Conpasition ng/tablet | Escital opram base 5.

Woé?‘{;ﬁ?éﬁfgi ne Lactose 100.46 I11 Mannitol (Pea%}r‘{l)gﬁmgﬂoméﬁ
100) 36.00 IV Mcrocrystaldsi ne cellul ose (Avicel PH
102) 25.02 V Croscarnel |l ose sodi um (Ac-Di -Sol) 9.00

ExampW 1’Magnesi um st earat e

Composition mg/tablet
I Escitalopram base 5.02

II Crystalline Lactose 100.46
IIE Mannitol (Pearlitol SD 100) 36.00

IV Microcrystalline cellulose 25.02
(Avicel PH 102)

Y Croscarmellose sodium (Ac-Di-Sol) 9.00

VI Magnesium stearate 4.5
Table 22

(I) Escitalopram base and (II) crystalline lactose (Pharmatose 90 M. Particle size approx.
135 um) were melt agglomerated in a high shear mixer. The temperature of the heating
mantle was kept at 80 °C and a mixer speed of 800 rpm was applied. The resulting mixture
was mixed with (IIT) mannitol (extragranular filler), (IV) microcrystalline cellulose (Avicel
PH102) (extragranullar filler), (V) Ac-Di-Sol (disintegrant) and (VI) magnesium stearaie
(lubricant). The mixture was compressed into tablets. The tablet hardnesses, tablet
friabilities and the disintegration times are shown in Table 23.

Compression Tablet hardness Tablet friability Disintegration time
pressure level N) (%) (Min:Sec)

1 30.6 0.8 00:53

Table 23
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4.5 Table 22 5 (1) Escital opram base and (I1)
crystalline | actose (Pharnatose 90 M Particle size

approx. 135 gm) were nelt agglonerated in a ji
WO%%Q?GWXH The tenperature of the heating EQ%K@OWOOO?’“
was kept at 80 C and a m 8r speed of 800 rpm was
applied. The resulting m xture was mxed with (I11)
Examplei®i tol (extragranular filler), (1V)
m crocrystalline cellul ose (Avieel PH102)
(extragranul lar filler), (V) Ac-Di-Sol (disintegrant)

Compoﬁﬂgn( Vi) magnesi um st ear PGy td{qet(l ubricant). The
ture was conpressed into tablets. The tabl et

IEsmtalttqminémsees _tabl et friabjs0Ries and the

cint.aar 1 e . aral . chao '3
i Spmﬁﬂ?ﬁie@ Bn Tabl et har dngt- %bl et frl abl i ty

Me press evel (NN (M1 Sec) I
m Mmglél.%%ﬁi&%%{tgfo: P S

IV Mice66ital 6 GIrROEE D1( 2006/ 0023865 37 Exanpl e 18
. ition ng/tablet | [Escital opram base 5.02 11
(AVICeI%E@ri ed Lactose 100. 46

V Croscarmellose sodium (Ac-Di-Sol) 9.00

VI Magnesium stearate 4.5

Table 24

(D) Escitalopram base and (1I) spraydried lactose (Pharmatose DCL 11. Particle size approx.
110 pm) were melt agglomerated in a high shear mixer. The temperature of the heating
mantle was kept at 80 °C and a mixer speed of 800 rpm was applied. The resulting mixture
was mixed with (IIly mannitol (extragranular filler), (IV) microcrystalline cellulose (Avicel
PH102) (extragranullar filler), (V) Ac-Di-Sol (disintegrant) and (VI) magnesium stearate
(lubricant). The mixture was compressed into tablets. The tablet hardnesses, tablet
friabilities and the disintegration times are shown in Table 25.

Compression Tablet hardness Tablet friability Disintegration time
pressure level N) (%) (Min:Sec)

1 25.1 0.9 00:49

Table 25
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11 Matufitol (Pearlitol SD 100) 36.00 IV

M crocrystalline cellulose (Avicel PH 102) 25.02 V

Croscannel | ose sodi um (Ac-Di -Sol) 9.00 VI M i
WOPWAPYS 4.5 Table 24 5 (1) Escital opram bagg%é’ﬂ%%mooz’“
(I'l) spraydried |actose (Rparmatose DCL 11. Particle
size approx. 110 um were nelt agglonerated in a high
fgh@ar mxer. The tenperature of the heating mantle
was kept at 80 C and a m xer speed of 800 rpm was
applied. The resulting m xture was mxed with (I11)

L aor)

Examp

mrni—t-al [ ot vy oAy arnpil A~ £ 1 (1L \NA
TITETTITT U U1 \C/\l] ayl ATTUT Al 11 y _(r V)
Composifi} ocrystal | ne cel | ul o%g%%tcel PH102)

1 Escitalderant gaeanul Tar til11er), 40 Ac-D -Sol (disintegrant)
d (V) magnesium stearlate 10 (lubricant). The

II Spraydiried lactoseas conpr essed ijnt08.46abl ets. The t abl et

dnaocc Akl At
\v)

har ac fri a3+ S o
T Mangy QHGEF%TBF°3§PDW% mes ard 9w in Table 25.

IV MicleeiRlRe c@u1bad! et hardnegspalabl et Triability
DiSintegration time pregsure level (N) N (Mn See) 1

(Avicel PHL 102D). 9 00: 49 Table 25 15 WO

200G 136169PCT~
V Croscarmellosé sodium (Ac-Di=S6l

VI Magnesium stearate ' 4.5

Table 26

(1) Escitalopram base and (II) spraydried lactose (Pharmatose DCL 14. Particle size approx.
110 pm) were melt agglomerated in a high shear mixer. The temperature of the heaiing
mantle was kept at 80 °C and a mixer speed of 800 rpm was applied. The resulting mixture
was mixed with (III) mangitol (extragranular filler), (TV) microcrystalline cellulose (Avicel
PH102) (extragranullar filler), (V) Ac-Di-Sol (disintegrant) and (VI) magnesium stearate
(lubricant). The mixture was compressed info tablets. The tablet hardnesses, tablet
friabilities and the disintegration times are shown in Table 27.

Compression Tablet hardness Tablet friability Disintegration time
pressure level ™) : (%) (Min:Sec)

1 24.3 0.8 01:01

Table 27



Exanpl e 19 Conposition ng/tablet | Escital opram base
5.02 It Spraydried |actose 100.46 111 ©Mannit ol
ear|jtol SD 100) 36.00 IV Mcrocrystalline
Wogg‘fﬁ?‘ﬂf@e (Avi cel PH 102) 25.02 V G oscar nel FGIPK2006/000366

sodi um (Ac-Di -Sol ) 9.00 Viggvagnesi um stearate 4.5

Table 26 5 (1) Escital opram base and (I1) spraydried

Exampl@g 0se (Pharmatose DCL 14. Particle size approx. 110

ism were nelt agglonerated in a high shear m xer.

The tenperature of the heating mantle was kept at 80

0~ A | oA s e-paael £ ONMN v i

LAlTU a7 TITATT —Spttu Ul —opou—i 1~V .

Compofiiel|'t i ng mi xture was ni g/ tablet, (111) mannitol

I Fenofttexkragranular filler), [5¥p mcrocrystalline
cellulose (Avicel PHI0Q2)| (extragranullar filler), (V)

1T Manyigo! [(Peagigtiol $13i 160t egrant), B{4€ Vi) nagnesi um stearate

[ (28

o tigbricant T —<Themxt e pvas—conrpresset—i-pto———
I Magalig) (Rt il 400 of har g ®s, tablet friabilities
IV MiciReystalinieBlREegr at i on tfyegz are shown 1n Table 27.
ression Tabl et hardness Tablet friability

Co
(AVicellﬁPgirl)Qﬂ)egrati on time pressure level (N) (/0) (Mn See)
V Croséirmgllose Sodium (Ac-Di-Sol) 9.00 |

VI Magnesium stearate 4.5
Table 28

5 (I) Fenofibrate and (II) mannitol (Pearlitol SD 100) were melt agglomerated in a high shear
mixer. The temperature of the heating mantle was kept at 80 °C. The resulting mixture was
mixed with (III) mannitol (extragranular filler), (IV) microcrystalline cellulose (Avicel
PH102) (extragranullar filler), (V) Ac-Di-Sol (disintegrant) and (V1) magnesium stearate
(lubricant). The mixture was split into two portions. Each portion was compressed into

10 tablets using different compression pressures during the tabletting process. The tablet

hardnesses, tablet friabilities and the disintegration times are shown in Table 29.

Compression Tablet hardness Tablet friability Disintegration time
pressure level ™) (%) {Min:Sec)

1 33.2 0.6 00:28

2 56.3 0.7 00:30

Table 29

15
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01: 01 Table 27 15 WD 2006/ 136169PCT/ D1C2006/ 000366
- 39 Exanple 20 Conposition ng/tablet | Fenofibrate
0] Mannitol (Pearlitol SD 100) 100.46 i
WO%&?’?’%’]’SH&P (Pearlitol SD 100) 36.00 IV M crocr%gi[gﬁzp%émﬂs“
cellul ose (Avicel PH 102)4@85.02 V Croscarnell ose
sodium (Ac-Di -Sol) 9.00 VI Magnesium stearate 4.5
Exampiedfdl € 28 5 (1) Fenolibrate and (I1) marm tol
(Pearlitol SD 100) were nelt agglonerated in a high
shear m xer. The tenperature of the heating mantle

was_kept—at—80—C—The T LR M Xture was m xed
Compoﬁ?% (111) mannitol (ext?lgétéaﬂqnular filler), (1V)

I EscitalBpedGhyst al | i ne cel | ul gs&9% Avi cel PH102)

(extragranullar filler) | (\) Ac-Di-Sel—{disint

\ul ST

11 Mmllﬁtﬁtﬂ(]feﬁfljtohh@@si um st ear %84 | ubri cant). The ni

UES) e two—por ti Each portion was
I Mangfial Feattitol 159E) 10 ¢ ab e;);sbb't%i ng different

IV MicfRIR¢Lisd llupikessures durdisgp the tabletting process.
The tabl et hardnesses, tlablet friabilities and the

(AvicelgE1@degration tines are shown in Table 29.

con : sure revey jgabl et hardness (N) Tabl et
Vcrosﬁdﬁé&a%q [ tll‘f/)dbf%]()?)st)i sinte rG%t(ljon time (Mn: Sec)
VI Magnesium stearate 6.37

Table 30

(I) Escitalopram base and (I} mannitol (Pearlitol 160C. Particle size approx. 160 pm) were
melt agglomerated in a high shear mixer. The temperature of the heating mantle was kept at
65 °C and a mixer speed of 500 rpm was applied. The resulting mixture was mixed with (TII)
mannitol (Pearlitol 160C) (extragranular filler), (IV) microcrystalline cellulose (Avicel
PH101) (extragranullar filler), (V) Crospovidon (disintegrant) and (VI) magnesium stearate
(lubricant). The mixture was compressed into tableis. The tablet hardnesses, tablet

friabilities and the disintegration times are shown in Table 31.

Compression Tablet hardness Tablet friability Disintegration time
pressure level N) (%) (Min:Sec)

1 24.1 0.7 00:18

Table 31
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1 33.2 0.6 00:28 2 56.3 0.7 00:30 Table 29 15 WO
2006/ 136169PCUDK2006/ 000366 40 Exanple 21 Conposition
| et | Escital oprambase 4.99 Il Mannit
WO?@%’&?&% 160C) 99.84 H Mannitol (Pearli to?ki’é’é‘&?“““’“““
36.40 IV Mcrocrystalline4gellul ose (Avicel PH 102)
25.30 V Crospovidon (Kollidon CL) 9.10 VI Magnesi um
ExampRi®arate 6.37 Table 30

Composition mg/tablet
I Escitalopram base 4.99

I Mannitol (Pearlitol 300DC) 99.84

III Mannitol (Pearlitol 300DC) 36.40

IV Microcrystalline celiulose 25.30
(Avicel PH 102)

V Crospovidon (Kollidon CL) 9.10

VI Magnestum stearate 6.37
Table 32

(I) Escitalopram base and (JI) mannitol (Pearlitol 300DC. Particle size approx. 300 pm)
were melt agglomerated in a high shear mixer, The temperature of the heating mantle was
kept at 65 °C and a mixer speed of 500 rpm was applied. The resulting mixture was mixed
with (II) mannitol (Pearlitol 300DC) (extragranular filler), (1V) microcrystalline cellulose
(Avicel PH101) (extragranullar filler), (V) Crospovidon (disintegrant) and (VI)} magnesium
stearate (lubricant). The mixture was compressed into tablets. The tablet hardnesses, tablet

friabilities and the disintegration times are shown in Table 33.

Compression Tablet hardness “Tablet friability Disintegration time
pressure level N {%) (Min:Sec)
1 27 0.33 00:30

Table 33
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5 (1) Escital oprarn base and (I11) mannitol (Pearlitol
160C. Particle size approx. 160 pm) were nelt
aggl onerated in a high shear m xer. The tenperature
of the heating mantle was kept at 65 C and a m xer
speed of 500 rpm was appll % The resulting m xture
was mxed with (I11l) mannitol (Pearlitol 160C)

CL ragranular filler), (1V) mcrocrystalline
celTulose (Avicel PH 101) (extragranullar filler),
(V) Crospovidon (disintegrant) and (VlI) nagnesium

rﬁgéfgl é‘fes {’!as%ﬁléll f(g’g# t(%lmh ar bt %1 IF Q&Efﬁs?ﬁ Qfystalline

nesses,
esc{a[ dpgith! i ties and the disintegration t| mas are shown
I n"Tabl e 31. Conpression Tabl et hardness Tabl et
friability Di SI ntegration tine pressure level (N N

2. E M@E} Sec)f@s I@aﬁ %3{%6%%$ &é%ggﬁz?{a%xcgé#s&gm WG it is-at least 90 %

crySEORROaticRRriUdit RNt 15 ¥ Gysiatiakapdanvisasetionlaly i least 98 %
Mannitol (Pearlitol 300DC) 99.84 I11 Mannitol

crystallsgr | i t ol 300DC) 36.40 |V Mcrocrystalline cell uI ose
(Avi cel PH 102)

3. Escitalopram free base according to claim 1 characterised in that it is crystalline.

4. A pharmaceutical composition containing the escitalopram free base according to claims

1to3.

5.A ﬁrocess for the manufacture of escitalopram free base or a salt thereof characterised in
that escitalopram hydrobromide is precipitated i crystalline form from a solvent and
separated from the solvent, optionally re-crystallised one or more times, and then
transformed into escitaloptam free base or a salt thereof provided that the escitalopram salt

manufactured is. not the hydrobromide.

6. A process according to claim 5 for the manufacture of escitalopram free base or a salt

thereof characterised in that the escitalopram hydrobromide is precipitated from a crude

escitalopram.

7. A process according to claim 5 or 6 for the manufacture of escitalopram free base or a

salt thereof characterised in that one or more impurities of the formulas (IT) or (1)
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" conprises crystalli ci tal opram 5 2.

25.30 V Crospovidon (Kollidon CL) -:9.10 VI Magnesi um
stearate 6.37 Table 32 5 (1) Escital opram base and
(1) mannitol (Pearlitol 300DC. Particle size approx.
300 pnm) were nelt agglonerated in a high shear m xer.
The tenperature of the heal i4dg mantle was kept at 65
C and a m xer speed of 500 rpmwas applied. The
resulting mxture wa ed. with (I111) mannitol
(Pearlitol 300DC) (ex Al ar flg:tler) (1v)

m crocrystal line cell el ypH 01)
(extragranullar filler), € ospoviRion
(disintegrant) and (VI) ium 10 stearate
(lubricant). The m xture : onpressed into tablets.
The tabl et hardnesses, t =t friabilities and the

di sintegration tinmes are shown in Table 33.

Conpr essi on Tabl et hardnessg Tabl et f@pability
Disintegration,finme pressure level (N (%9 (Mn: See)
27 0.33 00:30 * CLAIM5 1. Escital opram
free base in solid™ Ychargéterised in that it

Escital opram free base
characterised in that it
crystalline, particularl
and nore particularly at

5 at Ieasg 90 %
| east 95 % crystalline
gt 98 % crystalline.

(I

wherein 7 is halogen, cyano or -CGNIH2,

R' and R” independently are hydrogen or methyl, provided that if both of R! and R? are
methyl, then Z can not be cyano,

and the bond drawn as a zigzag line in foraiula (IIT) indicates that the configuration around
the double bond may be¢ E- or Z-;

are removed from or reduced in the escitalopram by the process.

8. The process according to claim 7, wherein the impurities are of formula (II) wherein
Z is bromo or chioro and R! and R? are both methyl,

7 is -CONH, and R" and R? are both methyl, or

7 is cyano, R is hydrogen and R? is methyl;

or of the formula (I1T) wherein the configuration around the double bond is Z.

9. The process according to any of claims 6 to 8 wherein the crude escitalopram is
subjected to initial purification before the escitalopram hydrobromide is precipitated in

crystalline form.
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103. Escital opram free base according to claiml
characterised in that it is crystalline. 4. A
phar maceuti cal conposition containing the
esci tal opram free base accordlng toclains 1 to 3.
155. A process for the manufacture of esci tal opram
free base or a salt thereof characterised in that
10. TRS plodbRRicasRiihg oty Qifi s $ tproechapicteaised i that the escitalopram
crystalline formfroma solvent and separated f
hydudbeorsidh rnsomp] BieASFEIPRIRIE fis AP OT SEHRIBRETAp:
tinmes, and then transforned into escital opramfree
base or a salt thereof provided that the escital opram
11. sal grosep ubaahdl reghuifsctinet oﬁ hesalty of ebuitalvpden d@ragierised in that

process_ according.to for_.the ac
escigalerra | fess bas PR By o0l Lo Somc Bfent A SEpfrald from the
o ! AR wEHGRIRATIAe a salt of
sob R PRl XE Sl ont 4 e Kl RO e SRERRE o st
escipilogrems according to claim5 or 6 for the manufacture
of escitalopramfree base or a salt thereof
characterised in that one or nore inpurities of the
12. sz éma‘(l,e@sc' a(:&dral rta:)( !:lhin)l 114ﬁ)r e WhRTUBickurd dfSa Ralk agesicitalopram
no R2 i ndependent!|y are hydrogen
cham:tel‘midhy that the es.qﬂdbxpram &ce base isarecippteRfroane ciRde gicgalopram.
net hyl, then Z can not be cyano, and the bond drawn
as a zigzag line in foraiula (I1l) indicates that the
13. (Aoﬂlfo'cgééra%&drﬁ g%BQ%]ﬂl 1 her epahltee bancacmie dia kit off eséitalopram
are removed fromor reduced in the escital opram by
chatdu’@mpﬂbmehﬁalﬁﬂmﬁﬁh@fﬁbﬁ&@%aﬂ@cor ding to claim 7,
wherein the inpurities are of fornmula (I1) wherein Z
I's bromo or chloro and Rl and R2 are both nethyl, Z
is -CONH2 and Rl and R2 are both nmethyl, or 15 Z is
cyano, Rl is hydrogen and R2 is methyl; or of the
formula (111) wherein the conflguratlon around the
doubl e bond is Z. 9. The process according to any
of clains 6 to 8 wherein the crude escitalopramis
subjected to initial purification before the
esci tal opram hydrobrom de is precipitated in
20crystalline form 44 10. The process according to
any of clains 5 to'9 characterised in that the
esci tal opram hydrobrom de is transformed into
escital opram free base or escital opram oxal ate. 11.
A process for the manufacture of a salt of
escital opram characterised in that 5 escital opram
free base is precipitated in solid formfroma
sol vent and separated fromthe solvent, optionally
re-crystallised one or nore tinmes, and then
transforned into a salt of escital opram 12. A
process according to claim11l for the manufacture of
a salt of escital opram 10characterised in that the
escitalopramfree base is precipitated froma crude
escitalopram 13. A process according to claim1l or
12 for the nmanufacture of a salt of escital opram
characterised in that a inpurity of the formula (11)
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45 wherein Z is cyano, Rl is nethyl and R2 is
hydr ogen are renoved fromor reduced in the

5escital opram by the process. 14. The process
according to any of clains , 12 to 13 wherein the crude
escitalopramis subjected to initial purification
~before the escital opram hydrobrom de is precipitated
in crystalline for 5 . The pr,ocess according to
any of clains 12 to cteriﬁ%d in that the
escital opram free base arsfoMyed into

esci t al opram oxal at e.
reduction of the anount
escital opram free 15 base a salt thereof
conprising dissolving escital opramfree base in

di et hyl et her and renovi ng escitaloprag1 N-oxi de as a
solid material . F

wherein Z is cyano, R’ is methyl and R? is hydrogen are removed from or reduced in the

escitalopram by the process.

'14. The process according to any of claims 12 to 13 wherein the crude escitalopram is

subjected to initial purification before the escitalopram hydrobromide is precipitated in

‘crystalline form.

15. The process according to any of claims 12 to 14 characterised in that the escitalopram

free base is transformed into escitalopram oxalate.

16. A process for the reduction of the amount of escitalopram, N-oxide in escitalopram free

‘base or a salt thereof comprising dissolving escitalopram free base in diethylether and

removing escitalopram, N-oxide as a solid material.



