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CRYSTALLI NE BASE OF ESCI TALOPRAM AND ORODI SPERSI BLE
TABLETS COWPRI SI NG ESCI TALOPRAM BASE The present
wonvenBéen relates in a first aspect to the cryerak2006800366
base of the well known anti depressant drug
esci tal opram
-I -[ 3- (di met hyl am no) propyll] -1-(4-fluorophenyl) -
3- di hydr o-5-i sobenzof urancarbonitrile, fornulation

CRYSFALE] BASE QF Je¥sldAL OBRAMANPPRORISHERSIBLE TABLETS
coMPRISTINE ESSEFARD ]% §¢ base and salts thereof,
I ne

using the crysta ase or hydrobrom de of ~
esc:|tal opram the salts obtained by said process and
r mul at j.ons .cont ai pi ng _such alts In.a segond
The piefial YGLline T9igni  Bi Fankh b GOSIUNeSRes of Brarell Brown anti-
depresk@ft| et §uf OMPstRAIBS aR! agtl gl ((ecﬁlf%ﬂiwsﬁﬁ%)p?@yu [l@ﬁ %qbz%&'shenyl)

adsorbed onto a water-solu [ Fer whérei'n sai
1,3-dilaysko-Peisphemromicangaibenitrilen fomalilatiansh a§ SiildrebaS%ngrqE@ssns for the

4 0 ods far e .
prepargllor PR ARE Pt oo AR IR bt WiSeouyplinese or
hydrotabmiide dfneithioprants tiet sdl@pobhiiied By Welid - froes and formulatlons

drug that has now been gn the mar

.ant i depr essant
contaifigp %lsﬁéaf}%glfnsa R HEPER AN GIresswl My egtion selafies to |or041§per51ble

tablets?%@% g'(r;ﬂoéx%t? rag/t%?!ﬁﬁaﬁéé&égﬁ‘ﬁ%ﬂ@eeﬁ@%ta ok n% opio ay water-soluble filler

wheremcsaat atl:itwg ipfrainsacewtiabiniyredéme Bssaumicltagtpouittin ds. range of 40-100 °C,
cit ramwas first disclosed in US 4,943,590. The
and m@i‘ﬁ?ist 8% ‘ga Brﬁroééu‘%k}a"go igpArsipledablstst he oxal at e.
Furthernore, the escital opram base was obtai ned as an
oil. Escitalopramis
Background of the Invention

Escitalopram is a well-known antidepressant drug that has now been on the market for some

years and has the following structure:

M

It is a selective, centrally-acting serotonin (5-hydroxytryptamine; 5-HT) reuptake inhibitor,

accordingly having antidepressant activities.

Escitalopram was first disclosed in US 4,943,590. The escitalopram prepared was isolated as
the oxalate. Furthermore, the escitalopram base was obtained as an oil. Escitalopram is

marketed as the oxalate.
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mar keted as the oxal ate. Escital oprammay inter alia be
prepared according to the processes disclosed in WD
waQesaeewd9 and WO 2003051861. Crystal line escPCaDKRO@GN0366
hydr obr om de was di scl osed in WD 2004056791
O odi spersible tablets havel gai ned consi derabl e
. attention over the |ast years. O odispersible tablets
Escitalppeanm tragjt dver iofiat bee Pienatdd agrarding to sthpswgerssas disclosed in WO

2003(@?@@&%05@3551 ;advant ageous for patients having

icultires swallow ng conventional tabl et
formul ati ons and, consequently, orodispersible tablets
increase not only patjent convenience but also patient
Crystaligig s e Par e niAs nasHaset WA 20009568 bnt t hat
is incorporated in the fast disintegrating tablet may
partly or conpletely dissolve in the nouth, thereby
Orodigpeedihle tapleth bavepgdined ¢omsidetablepitmotiorf ovanthdmsoyeaks. Orodispersible

cavity. .In literatur seyeral terns,hav een lied
tablet Ginlskisit b SRR S ot e R SPRLRREE i S itadeous for
patienth S @lgVdifcul i3 SfaflowidSéorfbRRAAP1aB Rkt ek B4tfonsaRd! consequently,
di si nt e%ratl ng tablets, nmelt tablets, rapid dissolve

orodispasibly #blats cakase mot oak patient genicRicare b8l vlsagatian empliance.

ST e0r . .
The oS LR AR UL Spoo MBS TRL DO M rin i
may paelyl @t compleiely difsol veeinmht howish, tadkeby seatding absorption to take place
nconventi onal equi pment and conplicated processing
fromtﬁ%e Ft¥s such as |yophilization and foam techni ques.
Many of these nethods result in fast disintegrating
tablets with poor tablet strength and low friability.
In liteTritirs, seargrap tezme itave becrusppliofl foneredispérsibdd tapletk aignoengst these are

fast dirsrsaotlx%{lig ?allblee{g,dfagtocﬁ\s/ferrléihg ?a%lletg %‘gsl% %%’s'iﬂ‘t%gx%{igé %aﬂ;lllétse,smelt tablets, rapid

dissolve tablets, rapid-melt tablets, mouth-dissolving tablets, quick-disintegrating tablets.

Various methods have been applied to manufacture fast disintegrating tablets. Many of the
methods make use of unconventional equipment and complicated processing techniques
such as lyophilization and foam techniques. Many of these methods result in fast
disintegrating tablets with poor tablet strength and low friability. This may prevent the use

of conventional packaging material and conventional packaging procedures.

WO02005/018617 discloses the use of conventional melt granulation to produce granules
from a low melting point compound that melts or soften at or below 37 °C, and a water-
soluble excipient. The granules were subsequently mixed with active pharmaceutical
ingredient and additional excipients and then compressed to yield fast dissolving tablets of

low hardness, 2.2 kP or less.

Manufacturing methods that are based on the use of conventional equipment and techniques

and that result in fast disintegrating tablets with sufficient strength are therefore desirable.
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WO2005/ 018617 di scl oses the use of conventional nelt
granul ation to produce granules froma low nelting
weoabest13eeoapound that nelts or soften at or bel 8GT®K2@)6/000366
and a wat ersol ubl e exci pient. The granul es were
subsequently mixed with actdi ve pharnaceuti cal
i ngredi ent and additional excipients -and then
It has s hees deundo that éhed bases of @peitalipyam gnesabe eabsaingd lasve very pure
el HRERR, i i ol P2 s AT SRR IR Ra o st

and othéqgihairgaeaticd dordaFurtigshbte, itrhak dsén und tHaean afficikat purification
tablets with sufficient strength are therefore

of escag@pfaab Y| he AiainAd JUHBS AATHATHITE A estifomsame(egr of the oxalate

s of S L BELIRY PSR SA AR M o e
formul ated conveniently into tablets and ot her

har.maceutical .forns. FEurther e, 1t.has been found .
1 hes SRS RERG PR S By e, T sr oL ed SETORAM Ry Dpgbtained
duringQRhRIfAQGreBHTebdhl JPAIH (B ¥ tRe Bloe BasE! drahOBXMt: 681Dy @stallising

the oxal ate salt) by crystallising the base, ard’
the hydrehremidee and jharentisr ioptipanlly fogmings tilet base oma $edt, bydeh iy not the

Yy ' en found that a very efficient

hydro%éfi}l#%,?gm%g bgfe. esci tal opram may be obtai ned during

manuf acture of escitalopram(e.g. of the free base or

the oxal ate salt) by crystallising the hydrobrom de, _.
These é’HHﬁPﬂé?neHPF%ﬁseSoﬂPiH?ﬁéﬂu?{%ﬁYf BieflniQT #eraoYAS dntgrmegdiatgy fhich are

structtiye 91,o§§¥ BQhted '&?e&%%@fé&fﬂqh BrtichfaP %&P@n@giﬁg?ﬁr&gﬁ%f&r from

puri fication processe ar e articul ar
escitalpprapy by ghe subetitwenti sitieted vihipobitian & @t thedseheakdfyrank aggl and/or in

ckin 8 b 55 B, Rl S OTRR 2 S
proper$ie$ WalcBthré BloROf thbR bfseifaléfeml 8 2b@BA0BUdaNR&h IaRino)propyl]-1-
(4-ﬂuo?gphe%ryl)l- 1?3 -dihydro-isobenzofuranes having halogen (in particular bromide and
chloride), an amide or an ester in position 5 of the isobenzofurane ring, or the compounds of
formula (III).

Furthermore, a novel type of orodispersible tablets with high strength and low friability has
been developed. These novel orodispersible tablets can be manufactured in a melt
agglomeration process, melt coating process or melt extrusion process that can be performed
using conventional melt agglomeration equipment or melt extrusion equipment. In the
process the active pharmaceutical ingredient is heated to a temperature above, around or
slightly below the melting point to melt agglomerate or melt coat filler particles. The
agglomerates or the coated filler particles are, subsequently, mixed with suitable excipients

and compressed into tablets.

Escitalopram base has been found to be suitable for formulation in such orodispersible

tablets.
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| acki ng one or both of the nethyl groups, and
i ntermedi at es whi ch have physical/chem cal properties
wohbwh3erwe cl ose to those of escital opram e. gPCTME2006/000366

| -[3-(di met hyl am no)propy 1]-1-
(4-fluorophenyl)-1, 3-di hydrdb-i sobenzof uranes havi ng
hal ogen (in particular brom de and chloride), an am de

Sumnmary 2 theinyention posi ti on 5 of the isobenzofurane ring,
or the conpounds of formula (I11). Furthernore, a
novel type of orodispersible tablets with high

The piebdr MBlehti e Provatks fiid apitdliihy bdte Df besalopeans WaibaHe fo'leﬁﬁze(I)
novel orodispersible tablets can be manufactured in
mel t aggl oneration process, nelt coating process or
melt extrusion ggQce that can be perfornmed using
conventional nelt agglromenati on equi pnent or nelt
extrusi on equi prent t 8 procehs the active
phar maceuti cal ingredf ent]".s heat®d to a tenperature
above, around or slightly\below the nelting point to
nmelt aggl onerate or nelf t filler particles. The
aggl onerates or the coa iller particles are,
subsequently, m xed with jsuitabl e excipients and
conpressed into tablets. HEscital opram®@ase has been
found to be suitable for fornulation in such
orodi spersible tablets. Sunmary of the invention The

In a sdRbES Qéfﬁec’d %ﬁbé&%n%&ﬂdlé@%ﬁxb&%s ﬁfr)fﬁé AbhifsuRAsRs@alopram free
escitalopramw th formula (1): In a second aspect,

base gha salfy gher¢adn ppﬁf@vblae&ae ol elts wimh esvitalpgram dydtabeomide is
prempﬂfﬁgﬁéﬁ a{}% a‘ﬂ? o gf ‘ﬁ} Q é‘&%n‘%\r%& g%p tg& ? § %F g%vent optionally re-

crystamsédl Qﬂzeomm dﬁn‘d: Simes and then transformed into escitalopram free base or a

pharmaceutically acceptable salt thereof provided that the escitalopram salt manufactured is

not the hydrobromide.

In a third aspect, the invention relates to the pure crystalline escitalopram free base or

escitalopram oxalate prepared by the above process of the invention.

In a fourth aspect, the invention provides a process for the manufacture of a salt of
escitalopram, preferably the oxalate, in which the free base of escitalopram is precipitated in
solid form from a solvent and separated from the solvent, optionally re-crystallised one or

more times and then transformed into a pharmaceutically acceptable salt of escitalopram.

In a fifth aspect, the invention relates to the pure crystalline escitalopram oxalate prepared

by the above process of the invention.

In a sixth aspect, the invention relates to a process for the reduction of the amount of
escitalopram, N-oxide ((S)-1-(3-dimethylamino-propyl)-1-(4-fluoro-phenyl)-1,3-dihydro-

isobenzofuran-5-carbonitrile, N-oxide) in escitalopram free base or a salt thereof comprising
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precipitated in crystalline formfroma sol vent and
separated fromthe solvent, optionally recrystallised
wonecasesdre tinmes and then transforned into PCT/DK2006/000366
escital opram free base or a pharmaceutically
acceptabl e salt thereof provided that the escital opram
. salt manufactured is not the hydrobromde. In a third
dissolyingeaseitalepyemi figeebase on diethydether ang rehwVing escijalpprant,|¥-awide as a
Soﬁdﬁé&hgﬁlopran1free base or escital opram oxal ate
prepared by the above process of the invention. In a
fourth aspect, the invention provides a process for

the manufactuyre of a salt of escital gpram preferably
In a seycathoasnpelt We YPnfiRn drlatenéo fp godksReminly bl e S hdrjess of at

least PJ 8€iaRf tat &Ql—&i@inﬁéélrétfbnf B8 1850 ﬁlaﬁod%egtané%m rising an active
separated fromthe solvent, optionally re- crystpall 1 i"sed
pharmaneutionl ingredidnt mdsorhert] onfoem watearssfubtentiler, mhe oa more disintegrants

har jaceut.i cal |y ac taphle salt of ,escital opram, In a ..
ond oy it wates SRR Rllsm wheeln $id F3Nehagihditical Tghedien
has a feN@hPoldt ReiRSE AP M gxal ate prepared by the above
process of the invention. In a sixth aspect, the

invention relates to a process for the reduction of

In an tel? g@%&;%%;ﬁg%}pﬁ% errs)%for}a_ %%h?)? ilj)gsaaénéﬁ%c#yp)o_flan orodispersible
tablet aSdébchiell sHoselbempasidgan- 5-carbonitrile, iV-oxide) in
escj tal opram free base or a salt thereof S i
ak RIS itheg avaseyoiolublyy fdlee i and| disr aehiver pbarbuseutjcgl ingredient at a
di d vi.ng: [ p h V- OX .
CUPDIREHE o R 7 06 LALOPUTh O RAE 508 acive
r ghhatrescetiticah ningrati¢rmpevisirtdye thabheiveh phbmgacautival dingsslient is

of at l|least 22 N an n al -di sintegration tine of
I @éléorpﬁcg?lm?ﬁ]%? %’atﬁﬁaaE&?ﬁ-ﬁ{e§i ng an active
b) followed by cooling to a temperature below 40 °C;
c) mixing the mixture of the active pharmaceutical ingredient and the water-soluble
filler with one or more disintegrants and optionally other excipients;

pressing the mixture into tablets with a hardness of at least 22 N,

In a ninth aspect, the invention relates to pharmaceutical formulations comprising

escitalopram base in solid form.
Detailed description of the invention

In one embodiment, the invention relates to escitalopram free base in solid form, in
particular in a solid form comprising crystalline escitalopram free base, and more
particularly in a solid form that is at least 90 % crystalline, even more particularly at least
95 % crystalline and most particularly at least 98 % crystalline. Specifically, the invention

relates to crystalline escitalopram free base.

In one particular embodiment, the invention relates to an orodispersible tablet comprising

escitalopram free base, whereas in another equally particular embodiment, the invention
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phar maceuti cal ingredient adsorbed onto a water
soluble filler, one or nore disintegrants and
wopbicaalshy additional water soluble filler, WReT®K2006/000366
said active pharmaceutical ingredient has a nelting
point in the range of 40-1®0 C. In an eighth aspect,
the invention relates to a method of manufacture of an
relatesioriPhgsetassusical qoamositionsogisitng Bedrseitroramoigs: bas iy solid form
I I C
as dlSﬁ%ngH rré%d;’g i %’%g m?l?f?he dﬁl‘aﬁll?lagetufncél Sm Qﬁi hl:lg fgrbér\gie/gdmmlstratlon
The phannmdu‘mal siongabslhyn h’eb@‘d/irtgh’&) trel mnva@q@pmay & ptdpered by direct
active_pharmaceut,ic i ngredjent, whereby. the active
compERion E B PR i CORENE Wb GRabTHOGHoR o Altamatively, a
wet graBbl8fe-ot@l Hat g a‘ﬁhlla{e‘?ff ’esgﬁalgﬁi’l\rb%ﬁﬂ)nQﬂy GORIN iR Q?tﬁ conventional
t enper at ure bel ow 4 m Xi'ng the mxture o
exmpla@tsmwh@hgpdmﬁmgmpmsmn n@tablhtsent and the wat er - sol ubI e
filler with one or nore disintegrants and optionally
ot her excipients; pressing the mxture into tablets

In yetvahdther babodiarst, ohe dhvéngiant reBesNio bNmathoill Nfoh tBS ReFufacture of
the invention relates to pharmaceuti cal fornul ations

escitalopragt fise hgscedict salt Bisreainchearseterisedsial thet eseitatppraer aydreloromide is
precipA8RaiA B s&ﬂlq%ffofntf BobyY S&lb%rﬁ Bnli @%19&9$? %dﬂmgg&tven b?ﬁ ipnally re-

Invention relates to escitalopr ase’in’s
crystaﬂxsedmne I(Dr pa]re |t1mﬁ|s,aand then tsnkfoenéd into @@cntmldfﬁamgfree base or a salt

ryst tal o free bas
thereof pxyovuijl d that the escrtalopr t manufactured is not ?henl?ydrobromlde

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

hydrobromide is precipitated from a crude escitalopram.

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

more impurities of the formulas (1) or (III)

F (I

=
O (1)
F
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particularly in a solid formthat is at [east 90 %
crystalline, even nore particularly at least 95 %
wonryst1aéleh ne and nost particularly at | east 98P@a/DK2006/000366
crystalline. Specifically, the invention relates to
crystalline eSC|tanpran1fr%e base. In one particul ar
enpodi nent, the invention yelates to an orodi spersible

wherefiy §| i halogamroyane gt ds@NFay Emndrﬁ flﬂé@e@é@ﬁly p dyeegen ar methyl,
prov1c%ﬁcﬁlg‘celf bSﬂlulf}l I@én@ ?&Ota}ecrﬂh r’rac e © C a n‘i;}%n?’t angnthe bond drawn

nventi onrel at es
as a zxgarg Bnainnfprmbia (mmﬂmhmpt}amhfe rceﬁfi@.ﬂﬁﬁon aroand thd doabbaad may
phart maceut i cal

e e pag it shovs, cEart e arl v e prameen gl I
particRBAY mqﬁ%ﬂtﬁﬂ reﬁfé@'@@ $ichiaQRetRGE W18 tﬁ@irﬁﬂﬁﬁtlb@éﬁ% N ehula (ID)

% be prepared by |rect %orrpres& on of "escital opram
whereimZgl bromeoe chlorh aedb Ry end Boraaet H@ﬁl}'ﬂplemt—@ONHz and R’ and R? are

meth e’stélz i‘,}le%r’ V(? R’l’ i§ %y&\rlg)ﬁgr? %ﬁﬁﬁ% s gv%\%efrﬂ h%qglpm1t1es are of the

fonnulw(lm)awhb&nﬁihe e¥afiQirgiinsard®d e dosisle bbad iscanpr essi on of
tablets. In yet another enbodi nent, the invention

relates to a nethod for t he manuf acture of

o 5 BTG SR, 8,2 Sy SN B B o

'S preC|p

S-configwratial, Ithm@-cbnﬁgurﬁﬁmbare&eimeasﬁan‘ynﬂxa&eﬁteﬁﬁd fromthe
solvent, optionally recrystallised one or nore tines,

and then transfornmed into escital opramfree base or a

ThrougRédt ¥hieT 8fcifitialyh d@aknt RBimE heneStelhal eREALSAM oxalate” and

manufactured is not the hydrobromde. In a partl cul ar
“escitdpprot amipxalated bothuefer itotherseingtles salbbetwebn esciteloprach and oxalic
acid. wherein the escital opram hydrobrom de is precipitated

froma crude escitalopram In another particul ar

enbodi nent, the invention relates to such a nethod

wherei n one or
In another particular embodiment, the invention relates to such a method wherein the crude
escitalopram is subjected to initial purification before the escitalopram hydrobromide is

precipitated in crystalline form.

In yet another particular embodiment, the invention relates to such a method wherein the
escitalopram hydrobromide is transformed into escitalopram free base or escitalopram

oxalate,

In another embodiment, the invention relates to a crystalline base of escitalopram, or an
oxalate salt of escitalopram prepared by a process as described above; in particular such a
base or oxalate salt which contains less than 0.2 % impurities other than R-citalopram, more
particularly less than 0.1 %. Particularly, the invention relates to a crystalline base or oxalate
salt as disclosed above which contains less than 0.1 % of any particular impurity other than

R-citalopram.

In another embodiment, the invention relates to a crystalline base of escitalopram, or an

oxalate salt of escitalopram, characterised in that it contains less than 0.2 % of impurities
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nore inpurities of the formulas (I11) or (II1)

(I'1r1)wherein Z is hal ogen, cyano or -CONH, R and R2
wonadepesdent | y are hydrogen or nethyl, provi dedCrma2006/000366

both of R and R are nethyl, then Z can not be cyano,

and the bond drawn as a zidzag line in formula (111)

i ndi cates that the configuration around the doubl e

other ghandRreitplopeane- pagticydarly dess thamdl/bdof i particelay eatbogliment, the
i,pal e
1nvent|§cnl Fat%e% otIrjl %r gfsrt? %éggegoﬁc 5191&: ssa? g@&%&& Bb&eﬁ;ﬁfch%oﬁﬁﬁls less
than 0i IfpLofiahy eartieular ohpurity ni’tHeﬁtHahIR)-mWi‘rmrann Zis brono or
chloro and RL and R2 are nethyl, Zis -CONH and Rl and
R2 are methyl, or Zis cyano, Rl is hydrogen and R2 is
Througﬁ&ﬂ)ﬂlliis sgémﬁ@bﬁfoﬁ' e[ﬁdttﬁg claRY Coiktb@S o@rll?lpgxfuhéshfre‘:%‘gféﬁ“a{saarea% as
[11) rein the configuration around e do
determiged/by HIRE@ughout this specification with clainms, the
conpounds of formula (I1) may have the
A-configuration, the ~-configuration, be racemc or

In yet afdthéd @fﬁwdﬁnéﬁteﬂq@ Yhventibi RUGEOILa hbihEd SaEE hagidfab@ife of a salt of
wi th cl ai s, the terns "escital opram oxal ate" and

escitalopigg) @f@mfﬁr@ﬁd we?habmtabéwnbfs%barséﬂ%?reﬁl@ltﬁm i ok fprmp from a
solvent %& .sgﬁ%ﬂ{‘f@(@q‘ 3hé %l@@l{ta %Q1Ig){'? C &fsta?i?%eﬁ o raﬂglteh%es and
partic 0 n

ar e nment , ates vo suc
then trapdftumakdihter esaft dﬂeecﬁaﬂm;danesc:l talopramis subjected to
initial purification before the escital opram
hydrobrom de is precipitated in crystalline form In

Ina Mﬁ&ul%ﬁﬁim@ﬁ“ EHeQH{/é}ﬁloﬁ naeds fRRich ali@hd DB Phe escitalopram
relates to such a method wherein the

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 (IT)

F an

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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esci tal opram hydrobrom de is transfornmed into
escital opram free base or escital opramoxal ate. In
wanaeishiséieenbodi nent, the invention relates to BCT/DK2006/000366
crystalline base of escital opram or an oxal ate salt
of escital opram prepared by%a process as descri bed
above; in particular such a base or oxal ate salt which
In yet apatherpariieusy enhodimen, teei mmrrtiolnl rekatastthesuch lamethod wherein the

escxta?:gg)rz?rhtﬁ%l %Q%e%rsntr n?ﬁﬁne%%ﬁ{d egc,ﬁfaa % l esf%t han 0.1 %

fhe i hven a crystalline
base or oxalate salt as disclosed above whi ch contai ns

0.1 % of t [ ar i npur ot her than
In anothrarmbhOBEFARC FHe ORISR BO A SeLe blp Ehleh howin sy ardness of

at leaﬁtei?'i\le%lcf %ra‘f @%xjaﬁ +iRRSEF 1‘3% s §5f1108! oﬁ{dﬁ }?r?]%?gla? active

oxal at e s opram charactérise
phammamtmahmgr@hmttddmrb@d 2nfh mfwatermmiubia @itlet, ee drhﬁare disintegrants

and ooy Ao Bl sohibte Aes svibERE PR ArieRiemptsueal ingredient
has a %élﬁﬁg?bd)lhf‘ﬁl ﬂ%@?’@ng‘éroﬁ?@i(ﬁj € Sy inShk @ | (zt?ﬂ)\f@o °C, more

contains I ess than 0.1 % of ary parti
part1cuhtﬂyr4|0t&i)°®1laadntob‘qmméhlmﬂ)tm-dor’em Thr oughout this
specification and the clainms contents of inpurities
are given as area% as determ ned by HPLC. In yet

Ina pﬁﬁféhfé@ emBSNBLhMBR invehfiEn keﬂé(t@@fo' Keh b Ioﬁ}cﬁ%efs?olé‘ 4B At rein the

for the manufacture of a salt of escita
activec pagrmecarticalethgrediantds selecietl afrapr then groae cba:ssnnﬁ of escitalopram,

cros L IARE R SEE b, SRRl i v,

carisopfrloD fandPegpHehdse add)Andrb EphrfiduddBl GheReh Y QctiveS fhdrmBEeutical

esci tal opram
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 Cj¢-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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In a particular enbodi ment, the invention relates to
such a nmethod wherein the escital opramfree base is
wonrewiipéteat ed from a crude escital opram | n aneChnmaK2006/000366
particul ar enmbodi ment, the invention relates to such a
met hod wherein one or norel@npurities of the fornula
(I'l) wherein Z is halogen or -CONH2 are renoved from
or reduced in the escitalopramby the process; nore
articul ar| ugh t ho e br
In anofff 6tﬂ%‘§r‘°“$ -epciiet, Sio t#%}’ fet%ﬁ . m?‘gch i‘l‘gg?"d‘?l’e{s‘ble tablet,
which hes &uehl-disimegegonthae of kst fan G0U patisclatifllens tigem 405s, and more
subjected to initial purification before the
Partlcuéaé“bi]leﬁﬁ BpR 4ASfree base is precipitated in solid
formlIn yet another particular enbodi nent, the
invention relates to such a nmethod wherein the
In ano&mi;taaﬁ@ﬂmaesmbcrcﬁmezbtaﬂw inventicnsfl@esrea suclt an orodispersible tablet,

which F’SCI h“ %P@Pﬁ?&gﬁ% é:*/?’ol?‘g’g%the S‘lgbﬂ’f?‘griel?%g‘: Qe% t%iavi ng a

hardness of at |east 22 N and an oral -di sintegration

time of |less than 120 s and conprising an active
Disintqghiantsragitablé tabe bsegriadhe arodispsisitie tabdeis deserihed above are selected

from ﬂ?)ep.%’i%gh gﬂfl%}étl v ft ﬁlp% ?ry‘sNa Thg cgfh]ﬁl geit @glglﬁn% 27 s%ﬁahm starch glycolate

(sodluﬁlabﬁbélxl}tmétﬁylpEtalfchﬁ(‘&&bﬁcaﬁﬂélldsﬂ gogihine éclhisse acafbbiym@hyl ether,
point in_the range of 40-100 0C, particularly in
sodiung algecrorslingedo CWOWI@ (pabtinsiplypyrolisonn @@Vlda% (polyvmyl-

pyrrohﬂﬁﬁé) RALE Gtk el ?4 uchis fai%e s uﬂa{]bhgar?ggi%%:c} gt)agt%hs, ?’E%gﬁ“i“g

d starch,
et

O N

e’invention relates to s
comprvdsrhie istar¢lpealgmid \aadp lsadinec elginataland nepdadilianpothssium (2-methyl-
2~propen01g %E)l dpglgfr%g} EV 1ny ABerzens, Ipsottésg g ];aIS;Sgril 1anI Saﬁ’{lcu%r from the
group consisting of: Microcrystalline cellulose, sodium starch glycolate, croscarmellose
sodium, crospovidone and povidone. Most particularly the disintegrant is a crosscarmelose
sodium product which may provide a more stable product compared with other

disintegrants.

In yet another embodiment, the invention relates to a method of manufacture of an
orodispersible tablet as described above wherein said method comprises:

a) mixing the water-soluble filler and the active pharmaceutical ingredient at a
temperature above, around or slightly below the melting point of the active
pharmaceutical ingredient, whereby the active pharmaceutical ingredient is
adsorbed onto the water-soluble filler;

b) followed by cooling to a temperature below 40 °C, in particular below 35 °C and
more particularly below 30 °C;

c) mixing the mixture of the active pharmaceutical ingredient and the water-soluble
filler with one or more disintegrants and optionally other excipients;

pressing the mixture into tablets with a hardness of at least 22 N.
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et hosuxi m de, trinmethadi one, chloranmbucil, disulfiram
fenofi brate, guaifenesin, |onustine, carisoprodol and
woeo@heai@zi ne and nore particul arly wherei n t heCamK20@/000366
pharmaceutical ingredient is escitalopram I|n another
particul ar enbodi ment the thvention relates to such an
orodi spersi bl e tablet wherein the water-soluble filler
Througlput ghe dessaiptipn rang hdaigs gbe teronSeealingy cemprises active and passive
cOolinm)nosacchari des, disaccharides, sugar al cohols and
%‘ol ysaccharides; and nore particularly wherein the
wat ersol uble filler is selected fromthe group
consi sti.ng of . mannitol, sorbito], glucose,, nanpose .
The useref tphleting aunghes avith  griass comprising DraBIRH iR F8 the tableting
. . .  coer.sibl I _
proces b A RO o SRt 2o A ERO O ftp % Shh tablting
puncheralmhayt de pregaregr bpyion gbdanatenhamsd adenosited-costing available from
tragranul ar i pient. In another particul ar
Bem&ﬁ%‘g?‘?@ﬂ#’gﬂ%é‘iﬁventi on relates to such an
or odi spersi bl e tabl et which has a hardness of at | east

22 N, particularly at |least 25 N, nore particularly at
In a pgraeer Sabadimente therppiringgn step @l pbeveyis aerfomesk at ggemperaiyee above

themei'!tgrgé%cﬁﬁt;cgf'gﬁé‘gcqwe%g?rhdileﬁ?ﬁ 60 N. Suitably the tabl et

ness in e range of 22-125 N, particularly
25-125 N, nore particularly 30- 125 N, even nore
particularly 40-125 N, and nost particularly 60-125 N.
The melfiag|pping s peatergbly ryeithin g rengerEam 44 maf Y essostprefaeblyfged8 °C
.0 -100 N, particularly 30-100 N5 nore particularly
(DSC’ZEJ(?-S%%O N5even nore particularly 25-60 N, and nost
particularly 30-60 N. In another particul ar enbodi nent,
he i : | h . ol
The e e B Elbpheh A S StV 6k Al BERS"Sh'S the fut that he
salt and the mixture, respectively, comprise impurities, in particular impurities of formula

(I1), which must be removed or which it is desired to remove.

The crude salt may have been separated directly from the reaction mixture, or the crude
reaction mixture may have been subjected to some initial purification, e.g. one re-
crystallisation, and/or treatment with activated carbon and/or silica gel, and the salt formed
subsequently by treatment with an acid using 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 salt in a
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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whi ch has an oral-disintegration tinme of |ess than 60
s, particularly less than 40 s, and nore particularly
woOesw/Béiam 30 s. | n anot her particul ar enbodi NMeAT/DK2NE/000366
invention relates to such an orodispersible tablet,
which has a friability of B nore than 1 % in
.. particular no nore than 0.8 % Disintegrants suitable .
diisopgopybethers dgxdng, heptanss @mlgb@qaac,un@thmmleg@mawé renp egher suitable

solven 9 \(a?ellae{s ‘]lll' % ttl?ege({fra%lﬁ] tﬁqg %(aéyé ﬁlégl J}?‘ eRtf base, }érﬁferably

ocrys I'ne cellulose ums
NaOHgdn‘be]lg aLﬂ{e(vEeﬂthanbasarotﬂ&meﬂ’tmh mayri€ Im):cessary, be set free from a
croscar nel | ose s di um é}gel | ul ose, gr boxynet hyl et her,
crude GG HOBRINNE S BESPIRH freatpepsysisk P 48%

(pol yvi nyl pol ypyrrolidone), povidone (polyvinyl
pyrrolidone), natural starches such as nmize starch
Crude amigtupst entrisingestijalqpragdlase iy Zedsubjetadhto methpr plgsﬁdatien and

exuaof Pt b R s AR B34S TIRABOLAGE B mey

be isolited BYy$dpeAEEASL tRObiasic PhasAirbih thaAGuddbs RRkid, @Vapdiation of the
fromthe group caonsisting of: Mcrocrystalline

solveng & pige §@ Obigbdtharhase mhp@b?lelwataé oit prd thenpasy steldisation of the
base ﬁ%ﬁ%y erft/ SRRV | Qﬁkﬁné‘ﬂ‘i’d&ﬁ}{%ﬂ%ﬁtany%&g&gﬁéoo% %Lbrglohexane

SI ntegrant I's a’crossc 0SE€ SO m pr o
and nwthydﬁychjhyxane,omrdﬁhﬁ waleydsdfalzine 1ppenchnol aadriyigh emldethoiling
ot her. di si nt, eg{ é yet_anot her n‘godl ment ,
petrolqugy, SHhersoff Pt eést ?r8° eV AL @S JRIXEERL PH ORE & IEvf’r“’a the above

mentldh'é@ déo?@%’iss W nfoRd! &ﬁar%ol@'&ﬁé? b dhs a&ﬁyre a8 S i pecHytheetate,
met hod conprises: a) mxing the water-soluble’ filler
butylacgtaiet dvetoattiley tetiahpdrnficauandatoliohgysustias 2t buianacd or 2-propanol, and
separating the escitalopram base from the solvent. Crystalline escitalopram base may be re-
crystallised from the same solvents. Crystallisation may be initiated by seeding with

crystalline escitalopram oxalate or crystalline escitalopram free base.

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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t enper ature above, around or slightly below the
melting point of the active pharmaceutical ingredient,
wohereabyleh he active pharmaceutical ingredi ent PET/DK2006/000366

adsorbed onto the water-soluble filler; b) foll owed by

cooling to a tenperature bE ow 40 OC, in particular

bel ow 35 OC and nore particularly bel ow 30 0C, «c) )
Throughowt Hus spreifigaien mathoglainse the: terme spHd fome’ctafers 4p any solid form

P j teln-sol ubliesfill i 0 0
exernp i 3 EBDR Ko, ARG B Pkl Bl PRRpC s vl as
mixturps #ssdofig the m xture into tablets with a hardness of

at | east 22 N. Throughout the description and clains

the term"cooling" conprises active and passive

ThrougRt 19 spedi haﬁ%ﬁ_v&lfh Liahh €t d1n P PORRE Sre WhidRured Skt @OE erential

conprising chromumnitride for the tableting process
ScanningyChleriagiran (lRSEp uhd requipdent tused eid uz el Adhsigingmts PIGr1000

e SS9 SRS HIEAIENS o R SR e
heated BeRRih BYa [6BSN Blog@l 2% Unldér nitrBgén Rew! | cul ar

enbodi ment, the mxing in step a) above is perforned
at a tenperature above the nelting point of the active

Trrougi38 8% BLi5eafth ik Hefie, BRloRln ol St Mhoholiriola 2.
onset). The terms "crude escital opranf, "crude salt"
Throu&%%t utﬁlrsugpeem ;C)e(l%i(l)'ll{ evls;ithr ecia%gls,t t et tEeermf <ag;od‘i-stl]sfejalrtsibtlep etablets” 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 European Pharmacopoeia 5.1, 5™ edition
2005. Hardness may be measured infer alia in Newton (N) or kilopond (kP). 1 kP =
9.807 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 ml 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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salt and the m xture, respectively, conprise

inpurities, in particular inpurities of formula (I1),
wohiwh3emest be renmoved or which it is desired POT/DK2006/000366

renmove. The crude salt may have been separated

directly fromthe reaction 14vi xture, or the crude

reaction mxture may have been subjected to some
Througheiut this smﬁsrrﬁqatleewtbrpla@mgthedm ‘dgingegratT refersitoagents added to

car / | I [
tablet g%?nucf%tho& % aI ptur;?og? glaee ﬁct ?13)?%8%&? rt%% brgak apart
(disintégrate) auheﬁ(pleﬁe@ﬁi mgaqme@dmlelrkmm in the art. The salt

may be isolated by precipitation or it may exist in a
solvent, e.g. in the mxture resulting directly from

In one r#a?néﬂﬁl Q664 Emeht, HRCin$&ltion reldls! @ dYor oﬁﬂge&fb%dgiblet comprising

xture conprising escita opran1nay taine
escitaldpnam:t frye f baww, t hbemgnt hesimtlelr teqealtonpatindanceoobalimgnt  the

ny of the abo nent ji.oned processes of. it may have
pharmiySeaf % Brmion ity B B TEenHiPE Figy MR BRR G Ter ooty ikabiE Wy and
in anyRUIthH1E €&, 3B exBinthble ARy i tHel ffh A kdbats, | cPsul@NPbRders or syrups,
treatment with activated carbon and/or silica gel. The

or patsatesalbt instiet &0prafnishay %@llg esolptions ﬁ"@ronmﬁﬁ@nerltra@rably the
pharmagétu‘ggﬁﬁﬁgip%&%o}{é Oint Haeveﬁtﬁ E&gﬁr*lﬁgreﬁ ure of

organic so ven en a |ng a base to
pH 7 or nore. The organic sol vent nay be tol uene,
acet di et hyl et her nethyl rt b
In oncgey ?u & ?legecf Byt tee Mupntgneselifies, torpe eperég%iq Bhisk spRprising

escnal\[lf\g){afl*y BEY hNSNRRES Oh o8 anﬂﬁp@éﬁﬁ&%éﬁ%&ﬁ&& >}5?1%[*maceutlcal

as m xtures there ase may be an
formulatinee momphs:lngs&cﬂgipyfaer dilok ybasla GHl the MMBntidni keewi be praplaeed by

conve t?ogﬁ} gfegfﬁam ! ﬁ\ f%u? @n%ﬁ'ipalé E?bﬁecessaq%;qrs%?gﬁ%g}c&igg the active
ingredidn€ AW AR NérdMaky Xclp@i® 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, the invention relates to an orodispersible tablet comprising
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, optionally 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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Crude m xtures containing escital opram base may be

subjected to further purification and extraction

woebwrigctshe base is precipitated in crystalli neCt/mrIn6/000366

The base of escital opram may be isolated by separation

of the organic phase fromlthe aqueous phase,

evaporation of the solvent in order to obtain the base
Any suitabte qﬁdab@mo;avqgloahlho uSedandhet pie mayr Besadsletlj sghias oragity agents,

ase fI. such a an al kane, including
proseryaiep anudqil JoBYE BiterdHE = e Mnaxane. and

met hyl cycl ohexane, 2-methyl -tetrahydrofuran;

1- pentanol and high and | ow boiling petroleumethers
According e the presentiimsuiion; tha basgeflescitelopryn pebeesr fopndtogie crystalline
with BB Sl G N B AR P R B YR B Mol b g R asily i
very plm:tt ‘ﬁdrar: Safae, emqile) mpute iebodtalopednt daye cofitaindmg dasdl than 0.2 % of

coh but anol -pro oI, a .
impures aiatronlo o Zosionitan pariepes kSOAEn 0 COF e obtained by
crystal%&%halﬁlohp €t $&ist A I0PT ﬁ%b@&@ta@ﬁtﬁ) ehﬁ(ﬁ*%ﬁbﬁh@é | Wiiksht further

fromthe sane solvents. Crystallisation my
purificatiort. |Iat@@awube@mh@glmmthpwmﬁalbpmm bassi that emtalm? less than

0.1% Bﬁ%{yﬁéa%té(&[la}r ég%f) yla\léll% gcgl%tgeia: tA?cl ?fcf ngly, th t{lg ?q%@? of the invention for

preparBigCAalta st teb@tawpaé:ﬁt}ﬁs bmy f&lﬁldﬂbegiﬁé elk klﬂts I’%Wwﬁ @)uienpmﬁucts of
in the art. So, the base nmay be reacted with eith

pharmaqsatically; acrersakle ﬂPéhté(nﬁﬁ?ﬂfdJé‘ﬁ Iy e TaYEE SRPHTVEL Fstantially

a@gﬁ tQne or ethanol, wth subsequent
durmgi%fs?(lbiﬁ%ﬁfgﬂﬁ%?&t %@ts t by concentration and cooling, or
with an excess of the acid in a water inmscible

Ml S o e e Y PR a8 iuid is sed
The méﬁé}f‘&ﬁﬁlﬁ%’dﬁhﬂﬁes Iﬁ%oﬁﬁl@hﬁaéﬂaﬁﬁé avd SR8 bﬁﬁﬁ?ls@éferred to as meltable
esci tal opram oxal ate obt'ai ned by the net hod

binder. In a melt agglomeration process, the process 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 melting 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 softened 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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of the invention has a very high purity and contains
less than 0.20 % inpurities other than R-citeopvetm
weoaondeigedsar |y | ess than 0.10 % In particul ar, PC®K2006/000366

escital opram free base or escital opram oxal ate

obt ai ned by the nethod of lthe invention contains |ess

than 0.10 % of any particular inpurity other than, .
homogeneqyst epatipe dayeroliRervaid agglopperaticn, tthe apeessingconfisignpor the

. . . var ; . _
aenousf YRR ilydhal el il B Rl 3o B0 SR i [ R ey, papicls
must bencdofroBled STheOdaaite VD@ 0Jariides cansubd€n a3 hé Snixd with excipients
. .9819513, WD 9819512 and WO 9900548. Throughout this

prior tQ GempieSHaR I ARt cl ains, the term"solid fornt

refers to any solid formexenplified by crystalline

form anorphous solid form glassy form foam as well
The mektahle kinderssed e melifaggibrepatipinas uswally podystinilénecgly¢ads fatty acids,

i cl ai ns.. .melt.in i nts. ar asured usi .
faty affopl sl oG I i g Pee o R e PEtepeutRaftB v uptances
with aU§ig@bleSmaltihf\-poit trhayTBe iSedDPCaGneKIBl€ Blnder af 8@dnélt afplomeration
C/mn to give the nelting point as onset val ue. out

procesg. uitable meltipg points ekt the rageofitth- 108 °&- | oosel y cl osed
pan under nitrogen flow. Throughout this specification
with clains, halogen neans chloro, brono or iodo.

In onel bhBo@ifRut, thlaSgloMeritd be @bated flick afilctd DS prephed tier Melting the
. "orodispersible tablets" refers to uncoated tahlets )
active pharaprgeigdicebingeedisnhenskspraying er PR hineel opries filiers fbe spraying
iR ' RUsih (hARH BREERIG]. e tabl ets
ot pou%:hﬁgisnk&%eg{ewopﬁ%d]ngls&?n@rﬁ% en exam nglgS %)y %he t est

for disintegration of tablets and capsul es described
In anbt[lllers %r%‘iabgirr}le%‘t %lllcc;ngtitggrgt(s) po%atrﬂe 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 melting point compound and the filler are
mixed and heated in a mixer 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 extrusion process may alternatively be conducted by mixing the low
melting 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 extrudates according to the invention may be

prepared using procedures and apparatus known within the art for melt agglomeration.



Phar macopoeia 5.1, 5th edition 2005. Throughout this
specification with clains, the term"hardness" refers
WwOQodehiaetsp esi st ance to crushing of tabl ets" asPdeMiKew/000366
in section 2.9.8 in European Phar macopoei a 5.1, 5l
edi tion 2005. Hardness naylbe measured inter alla in
Newton (N) or kilopond (kP). 1 kP = 9.807 N.
Exempianyorfimpatatush vgichanesi be wsedisamlony shear mixers highgheapmigers, fluid
f ] tion 2.9.7
beds, ﬂlﬁldﬂg@g guntlﬂ/atgﬁ g?)%agggufggs%g 'bg(gs agl%l %:auﬁl%tﬁfsz 005.
Throughout t hi S specification vvlth clains, the term

V&q‘» ubl e" refers to subst anaes t hat .are sol ubl.e,
Prior tg t;Pr% cHgePEFay QPSFalesip reduiigd g £8p the LPMBLFSyipn force
5 neededE‘:H rc@ Adds E’eﬂﬁétgrﬁf;ﬂi@ @6diRd akines %ﬁﬁ‘l‘ltty'e@cf‘ T%Q%kllfé@lam theSart will

-sol uble" refers to substances where
know 1$QW uoladjus‘n tHeesanpiression30rasl lnocﬁrdwatOeobtaMnthp alneslretdulhaadnqss and/or

to such subst hat ar e fr
fabit I el PP ee el PR Ehfeld fEatt RLHE cfBlesyoite
of the fo@muRltien idetehBiRs WhantaBlt RdrdAdss\vah BE aa'ﬁléﬂidlgﬁw Livefleémpression
specification with clains, the term"disintegrant”

force. refers to agents added to tablet granulation for the
10 pur pose of causing the conpressed tablet to break
apart (disintegrate) when placed in an aqueous
The ineemtibn dnfuether illustraverebypthe tfoltawiag erabplds.ment , t he
invention relates to an orodi spersible tablet
conprising escitalopramfree base, whereas in another

HPLC @8434dsYwR et folth@l of BaHa"®R! () IS 0ROAITRELYDI £ @in column with
conpositions of the invention fmay be adm nistered

gradientnglustion alsing mabllorpdjasenAa@S sV agesus dbasplater b@ﬂfmrpHe3 0/
15 acetongg}fut%).fd}) 8 m8t§1[“ Sfxasgalgl (%B SmM %aaégugsphogﬂ){ﬂee "ourref 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) (%) (%) (ml/min)
0.0 95 5 1.0

35.0 65 35 1.0

45.0 0 100 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%. Standards were used only for the identification of the

mentioned compounds.

Example 1 Liberation of escitalopram free base from escitalopram oxalate
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or parenterally in the formof usual sterile solutions
for injection. Preferably the pharmaceuti cal
woanpasetsh ons of the invention are adm ni st er edComad2b06/000366
In one particular enbodinent, the invention relates to
an orodi spersi bl e tabl et cH%prising escital opramfree
base, .whereas in another equal ly_particul ar odi rent |
704 gpMapseifalentan: el WP alesAsincdifhi &I?F’gn%@ﬁitfiﬁggp‘f‘ﬁfﬁped with
hahicGF sthiAG Carfdl prleS&ird-BYGMsIn rulRY, BEL RIFRAEL hralVadded foll
mee cgﬁl\%ntl onal prregst%ﬁodilﬁqln nghe art. For e'x.an'g‘fae,adflg%l%tos}”ed by
600 mheof diethyt ethwr.epHbwasriagjustgd tth9-8,6t by edditign eafi 2N t% wiwh aqueous

ordi nary excipi ents bseguent.l y conpr essi t
ammmoffe o e p et eeRn - BSEH Piades SR ety ahf g water
phase Fhs xFacRIdIHCS nfREMAThSTI0 ML OF afethia teet.i TR CoRhdikddOGBanic phases

di basi ¢ cal ci um phosphate, mannitol, naize starch,

were ashed evise avith30Q a1l wisferndripdeaven Avigt @arfticsed gnd evapprated under
Vacuuljn%?h@sé’to gM’li@Pgro%eoii.' ke. An_y ot her exci pi ents such

as col ourrngs, “aronma, preservatives etc. may be used
Yield: puDBigd@8,4t%nt t hey do not reduce the shelf life of the

tabl ets. Preferred excipients do not adversely affect

the stability of the active ingredients in the
Examg)ﬂrm&f i&@iorml(ﬁ SA IR AP AbroMRRY 'li[;@fﬂtgmt §18he free base and

nventi on relates to ‘an orodi spersible tabl et

crystaisation of thy lesei t al opram free base, whereas in anot her

equal |y particul ar enbodi nent, the fornul ations

according to the invention nmay be prepared by direct
PrecipBSi G5 @RitMopRHChiRbBBAAIY dalt: adm xture with

conventional excipients. Alternatively, a wet

granul ate or a nelt’ granul ate of escital opram

3 ke o‘ri;ge;sblgag%réﬁé dfr?%?g@ HUHEPLMEPT.E8Y BE10) QRBLo.$XE PHBRE 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
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conpression of tablets. Solutions for injections nmay
be prepared by dissolving the active ingredi ent and
woaswibéwoadditives in a part of the solvent f®CT/DK2006/000366
injection, preferably sterile water, adjusting the
solution to the desired volllne, sterilisation of the
solution and filling in suitable anpoules or vials.Any
2 howyThg thesesoaerei sppatgtadvanst thsnwptey phassdwas extrastesk pngepipore with
e S [ Cht e S [ .
500 mipP YA CBEE "IRF OB bl RCRRes RERSFRURH S with 300 mL
water Add&l eveaMESO], il tepede sadh bvapovaed under vabeurhas @00fC to give a light
esci tal opram has been found to be crystalline with
browr’s‘flgbl e white crystals and it has been found that the
; b%eg ope crystallised easily in a very pure form
Yleld'So fo{mgx@npl e pure escital opram base containing | ess
than 0.2 % of inpurities different fromi?-cital opram

CrvsiREL icukarly less than 0.1 % was obtai ned by
L S‘@ﬁ?@%ﬁt&?—ﬁr—éﬁw %rom at | east 95% pure escital opram
hydr obrom de wi thout further purification. In a
particul ar enbodi ment, pure escital opram base t hat
The eseitplenram freesbasehwas (ransiorred teygy2 datharmgptaticallypeqntojled reactor
: .ne ' o)
cquipf AT hReRRcal SHEEL A onabler RUAGRAF Rl Mifmpmetey 30 . of
ethyl hextatel wag agtisd féllvaveslaby $,3a6 heptayie. plicempxtastuwhs hedted to 40 °C to
pharmaceutical |y acceptable qualjty. Accordingly, the
form %P%magwﬁyu%@?ww& Detas wsﬁ?%wp%lmgytowér‘i §VarHlg hours was begun

and vdEEx'i‘er%ﬁlg&ﬁnﬁé Was abhidt| 0PICBRe rikhdre A6 SQIRE QHitHOR sl gﬁ‘lount of

aggl onerat i on process whereby a nolten binder [1qui
escitaloprans edalafEh@d 0 o 20 eng hiCrolgallisal ondoff the sfrest baseatarted after about 2

hour. FB PRty W e S o R o i Gl B lored g rinsed
on thePfIRE & 1 8 156 HAl hoptaiRnAd aied uader Sh@Ma 805 °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 HPLC: 99,58 % (area%,)



tenperatures. The process tenperature can be simlar
to the tenperature at which the binder nelts, but it
woameaBew9 be hi gher and even bel ow t he nel ti ngPODIDK2006/000366
Once the process tenperature reach the |evel that
causes nelting or softeni ¥ of the binder, the binder
aid the formation and growth of aggl onerates. During
Melting peina (R Gromset):i458 e ocess the tenperature may be
non-uniformin the mxture due to local friction
forces resulting in local friction heating. This
Exampl€ YUPasfitdtionhéll eseRhlopPhmt Bye phécisiedtioneyf &RitaRprim free base or
whereas other parts may be nelted or softened. The
hydrobxpgiderer at i on process may proceed by either the
di stribution mechani sm the inmmersion nechani smor by
a conbi nation of the two nechani sns. When aggl oner at es
A stoctf solltndeSescitdlopiane (fee bhse el in tetemnat glasnmsedit €se athanol was
cooled to a tenperatuyre bel C whereby the | ten

40
removesh ust recieci! BRERVIES 00 t0cd o thpriEsuling SHraes eeesiigf| nto 4 flask,

where SHOSEAMGRE! WereDgaddax ed {ngit hee%CinREE HndloRhé AT EiGalopram ((R,S)-
conpression into tablefs. The process nay al so be

1-(3-dipetiglaniad-psepyl h &t(4-dyot oplsnyl)i osrdihyde-isobenzaksapb ageboxylic
1o acid apfigh Ae §F B8 sbbd angpER A Pudpatn TR Rapog-fuoro-

phenyl9le SCAihPdd-i§enrotlitanA0 91| PiGyRL -didksthylheniae) ahddl § o€ iRntemethyl
I's that the coating material, i.e. the ne|table )

analoge feqitalapram @RS r@oivorewbenythht-(3etigapmorprepyy 1,3-dihydro-

. td i .

sobenk DS GBS R RORIRIIPONS RORKEDS LY e o

1000 nilhemnddbuddd iafo 4 eqial partsyahdedchlwere eeaporeitd sephmtdly frdgive an oil.
relative to the amount of filler particles nust be

15 controlled. The coated filler particles can

The f(ﬁﬂ%‘ﬁg%&yéé_cf?%e&%&ﬁgﬂ st ANEdPh&BEENPth Qhe Rlow scheme and
conpression into'tablets.

procedures:

A/o\‘
S.l.1 Base S.I.1 Base S.H1.1 HBr S.IV.1 Oxalate
S.1.2 HBr S.1l.2 Base S.l.2 HBr S.IV.2 Oxalate
S.1.3 Base 8.11.3 Base S.H1.3 Base S.IV.3 Base
S.1.4 Oxalate S8.1.4 Oxalate 8.4 Oxalate S.IV.4 Oxalate

20

Precipitation of the crystalline free base:

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

40 °C. The mixture was allowed to cool to room temperature where the mixture was seeded
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The neltabl e binder used in nelt aggloneration is

usual Iy pol yethyl ene glycols, fatty acids, fatty
wabhkewhoés9oor gl ycerides. It has now been foundrPChaiK2006/000366

pharmaceutically active substances with a suitable

mel ting point may be used 45 a neltable binder in a

nmel t..aggl onerati on process.  Suitable nelting points .
with oggsialling tSpalppraelrest age. 1 Teroimiure) Wasdhen eomiestiiontd @n’Ctawé stirred

for ca29HoRnE rtl‘ﬁi@r %ISC\QQ%QﬂtJréA bE' k& Cfbﬁ: e i e%ﬁﬂq{eggng’)énd dried
melting t p

e"active armaceltic |ngre Ient an
under sguay #@¢S5FC tpeonstmy weightnel t on the filler. The
sprayi ng or pouring step may be perfornmed in
accordance with known procedures. In another
Recryta1B o4t oNEdH tha lftec MRS FdllowRA! the @hmé I@@oc@aﬁlecagqfr@&ﬁnazfon of the free
coated filler particle are added to a hi gh shear
base. i xer, optionally provided with a heating jacket. By
operating the high shear m xer the friction heat
and/ or heat supplied by the heating jacket will nelt
Precipitiidoraef thy escitippraac Rydrob@midaigaliedi ent whi ch deposits
onto the filler. This nmethod is a very attractive
met hod for nelt aggl oneration, because the nethod is
100 gf BEUhAMFECHRY Wi RRSHQEM inMd nBX LdfUs] gﬁg)ah& q{ﬁ%re eﬁls%romlde
wherein the low nelting point conpoun nd t he
(anhydaees) i euiopend] weseddedi untih amik of 3.6Hawas sbtainedbhg tlpavctlume was

. of t ext ruder,. The tmaSSJSthenf t.he .
adiusliq 3 - oA aromRar  Biec B B Seref it oD pjmutes. The
mlxtu@rWefsl 1668 all@véRl®ol to todhPtehitperutiiredhd AasGYilred 46 &a. 2 HRrs. The

nmelt extrusion process may alternatively be conducted

crystalgyverp filtgepdt of6 rinsed eaIthe Alec with duprapaned and dried [to eenstant weight
‘dﬂupeﬁ ed m xer. The m xture is, subsequently,
mder%béln e;%troe ‘to a heated extruder. In the heated

extruder, the low nelting conmpound nelts

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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and enables the formation of soft mass in the
extrusi on chanber. The soft nmass is forced through
weoenlel136ieb es or orifices to shape it into thi NPCDMEK2006/000366
cylinders. After the extruded material congeals it can
be mlled or spheronized uggng standard equi pnment .
AI omer at es, coat ed filler particles or extrudates
allizatinnOf the,escHa EPHERRSFEyY be prepared using
procedures and apparatus known within the art for nelt
aggl oner ati on. Exenpl ary of apparatus, which nmay be
100 g es@thlgpuram| owmlath sas disisod&e(k in hlﬁhnﬂhahamhamwm}x fIlhairmdixture was

eds, fluid bed tors rotar sed ,bed

allowed 5305}t TP GroS BT ofbersy albiere Hicsatef Bscdirdgs B wit
ethandPBEd éﬁé@fb%dn?;taﬁteﬂéigﬁﬁdldépve@ﬁﬁﬁtﬂt kghct he conpression

force needed to conpress tablets of the desired

har dness, frlablllty etc. Those skilled in the art

. AN Ygof 0 adj ust the conpression force in order

Lﬁwrﬂ%ko Kﬁ@ﬁ% desi red hardness and/or friability. It

is, however, known for the skilled people within the

art, that t onpressihility of formul atjo
100 ¢ gatitaloprae élyamromlée |0é9><§%\tr= dwésdésseéfﬁg 98 SHPRTASER vegferzpnd ethyl

[ <k o

acetat?}v‘é?é‘dcfe@{'gﬁ%ﬁa% affbs s ef@ g&?o 9,5 Qfa(‘kﬁﬁ&pgf DN B/ H(i\lfeg { ammonia and

['ustra W ng exanpl es. HPLC anal yses
the minture vpasr ﬁmadeﬁrdh hau. e Desss v RB&atedsand thmwdt@ phase was

colum wt r adi ent uat i sin
extrocl LRI BG HHOCEHAPe B PEPUISH c4Pgs DRSS oTRry rashed vith
water, (cﬁQadWe} M%QOMtér&i BB SRipBratetbuiddr @b ek 2t RBVCEPRALRe a light
‘buf f / aceton|tr|Ie(35 65)) with W
browngpik ect| on at 224 nm A colum tenperature of 45 C was
used, and injection volunes were 20 nL. Runtinme was 65
mn vvith the foll ow ng gradi ent

After each precipitation or crystallization a sample was taken which was analysed for

overall purity and the content of the 5-amido analogue of citalopram, the 5-bromo analogue
of citalopram and the desmethyl analogue of citalopram. The results are given in % in table

1. All the products were crystalline unless otherwise stated.
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e: Results

were reported as area% Standards

were used only for the identification of the nentioned

WOoQmsaa

61ds .

Exanpl e 1 Liberation of escital opr 2aTMK2e06/000366

base from escital opram oxal ate704 g of escital opram
oxal ate was placed in a 6 B3three-necked flask

pressuf e- equal i si

hanical st rrer and
ng funnel .5-@nidoof wad-brom@as addesethyl

1o y 600 Of di et hyl er. adj usted
SamPgeg - py addi 1%? of 27%1\}\);%Qaque%g§@r%nmni égaellﬁ%le
S.0 the m @ias srjesred forg,s0A hour. (e phasesowyere

separated and the water phase was extracted once nore
SL1 with 3BeSHL of dP8Hyl et hék48 The conbihed or gahild
g 12 Phasesfjgre wash W ce w 300 nmL er, dri over
MpSHA, [ filtered ?g’ébevaporaq’@d under @fgiuum at g@%c
SI3 to giviBase|ight 99@én oil. Ol d: 5420309 (98, 4093
Exanpl g, 2. Precip ion of escital opram hydrobrgnide,
S.14 | i ber af r8kof thgb%bee basé)v(iid cryst@”i sati on8=<9\8 t he

base
sal t:

cipitati

e
73éﬂkg of es
S0 99,16 Brsa@iby))

kg of [2-propanol
SIL1 t her rm%tag‘? ically
SIL2 stirri

'Bgse refl ux
t her nojmet er. The

DN Of T he esci tal opram nydr obrom de
cital opram free base (purity by HPLC
9d$3a | i ght0,3 own 0i 10,80 ssol vedOyi 12

9§§§t?2?{gg)c’i¢ento v ’f‘# mechanp’éél

act or

oggndenser ,0,45cr ubber, g, gas- i nl et g and
solution was heated to 40 C and HBr

S.IL3 gas walBatubbl ed PAr/8ugh t hd:%ol ution UARI | pH waH4
SJL4 Oxalate 08,87 0,41 0,37 0,04
S.0 Base (Oil) 97,63 0,52 0,50 0,47
S.JIL1 HBr 99,34 0,10 0,23 0,16
SIIL2 HBr 99,65 0,02 0,15 0,06
S.IIL3 Base 99,71 0,017 0,16 0,03
S.IIL4 Oxalate 99,70 0,015 0,10 0,03
S.0 Base (Oil) 97,63 0,52 0,50 0,47
SIV.1 Oxalate 98,06 0,45 0,42 0,48
SIV.2 Oxalate 08,81 0,20 0,21 0,47
S.IV.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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between 3 and 4. This reaction was exotherm c and the
tenperature in the reactor was kept between 40 and 43
wQ2008/136mb | armount of seeding crystals (escitaPOpmarn06/000366
hydr obrom de, 100-200 ng) was added and
crystallisation started wi 2fin 10 nminutes. The m xture
was _then slowy cooled to 10 C over 5 hours and kept
Example $ Flurificatignrafteseitaloprana byaprecinitotian of eseitalppranyifece base or
.als were filtered off, rinsed on the filter with
hydm%w'%i@{ 2-propanol and dried to constant wei ght under
vacuum at 60 OC. Yield: 3,49 kg (93 %9 Purity of the

pr_nrlun t J'g¥ HPLC: Q9 86 04 (arnﬂ i beration-ofthe
free hase. 650 [FrABIdoe s dPesimetn} 2Chow: ofi-Biemae | Espitalopgam

Sampla# Lp|XyPet he hyk Hh0milleed 1sH9t Jlu 51346 lon 19y133 (LCMS purity (%) |

Enantiomered in a 4 |} t hiSee-neck® fllaskSequilppéd with

nmechani cal _stirrer and|pressure-equali sing funnel. 2 L

T.0 of wat@vdavas added.7Rol llowedsdy [1 Q16F di 6128Y| | et hed7.59

T.l pH washeaduslbied t 0283 9,/5 by7addi t0.067 off 22890 W w 98.89

T.1  aqueolRecartdi d andist he npxiare vwassstiir nedsf or howw,27

The phases wer € separatjed and tlhe wat el phase|was

T.1.1 €Xtradgad once [nopeqgm [h §945 nilL @podl ¢t laybe €1 her .gol5e

T.IV.1 CONDI Meth, 0KQ4R1[C BOASES Wehs WASNgBsd W C@ 148t 1 SUlholHe

wat er, dried over NS TTTTered and evapor at ed under
vacuum at 40 C to give a | ight browm oil. Yield: 520 g

(100 99 Crystaljbbs@bl olD&metdie [-ERBroPaLBromo | Escitalopram

Sample # Type Lu14-017 |Lu11-109 I[Lu10-134 [Lu 10-132 |LC-MS purity (%)
Enantiomer (8) (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.11 Recryst.ox. 0.13 0.114 0.164 0.276 99.27
T.1.2 HBr salt 0.022 0.064 0.078 0.137 99.67
T.1V.2 hemi-Oxalate 0.014 0.037 0.073 0.126 99.76

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-
dimethylamino-propyl)-1-(4-fluoro-phenyl)-1,3-dihydro-isobenzofuran-5-carboxylic  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 ((S)-{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-yl]-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,0 (8.0 grams) (T.I , 26.0 g). The hemi oxalate salt (T.I, 26.0 g) was
recrystallized from IPA (250 mL) (T.IL, 24.3 g)
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The escital opramfree base was transferred to a 2 L

thernostatically controll ed reactor equipped with
worelsansieal stirrer, reflux condenser, N2 in/ oRCTAKLI@/000366

thernoneter. 50 nL of ethyl acetate was added foll owed

by 1,3 L heptane. The n xt% e was heated to 40 Cto

form a hormg/lgneous solution. Hereafter, a s]laow cooling
From (oL 2Ggbescivleprampbase e likasstadendriselfad ahan ot k54 ¢). Abobt half

the am'i)ﬁﬂtﬁcﬁf tiHsWa b C@eﬁsn%)a\ﬁ%i%rfégﬂ&gd 5%“ the r Hl'l'i WRe fr?%g é)éane/ ethyl

SCI t at e
acetatm@)s 5)(3 yfsma) (T.HEL] B0 ghf Thenwhérrhped (ﬁaﬁs@ stsadissotvedfin 8PA (60 mL)

and ofgetnecf gttt in Ay B £ e A0 B d bt P v

precipft4t€d huhd fs@faté&‘ ih Bry&taNinkX8rii TN, @13 @nd dried under
vacuum at C to constant wei ght ield: 432 g (83 %

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

0 R/ y |4 %3t |
368 o 35 AR PSSR Ao 881 e e
The hé@;as(ﬁca&@e af ésbﬁztlbplbmqweclpitdued ETLthly 8.69%) A5k ivistiRLHemi-orslate salt
aced in_a L thernostatically roll ed reactor

of escgeﬂ@pﬁab& \XM% $A2 B A PreepiiRted jaficr F Bbyating gng drRlaling fgs base
(6.78 R LR Bdnh B R TR E and el 014, 24RO O DT pon 1., 3

L heptane was added. Wen the solution was honpbgeneous

Exam?hasd RYGEAR R d19nd Qontelgtotq(é&&ﬁﬂﬁgl]az? F\’)Uhﬁe W?éschﬁﬂ)‘lﬁ?amw'en

tenperature was amount (10 - 20 ny)
of seeding crystals (Escital opram base) vvere added.

.O¥st | 1] gtf'gon . 0 - .
Escitalopfam ase% .3 grams, purity 98.60% (HPLC-area%)) containing escitalopram
N-oxide (0.45% by HPLC-area%) 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 LC-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% (HPLC-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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started around 10 C. The m xture was stirred at - 5 0C
for an additional 5-7 hours whereafter the crystals
woenw/Bewpved by filtration. The crystal s wer e PGEDIK2006/000366
on the filter with 2 x 150 _nl of heptane and dried
under vacuum at 25 OC to céhstant wei ght. Yield: 485 g
3 9% Purity of product by HPLC: 99,58 %
Formlglatlea%mplqs terogisparsibledabletshset ) : 45.8 C Exanple 4
Purification of escital opram by precipitation of
escital opram free base or hydrobrom de A stock
Examplel7ti on 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

Compg,g’uﬁ&la fTask, where the T%é@mgﬂg Wer e added: 2 g of
t he 5-am do anal ogue of gitalopram ((R S)-

IEscntalo@&mibam hyl am no- pr opyl )498 - (4- fI uor o- phenyl )-I

earbo 3 A o Al Lo HP-N)
-

T T S IILUI UI U.II UUAﬁl_D Cl\.al - Aarnm U—U} y
I Ma‘H’Ft"Fﬁ%dva‘S tBﬁFLU al ogue 61:9951“4 al opr am

1] Ma{nhit& @kaﬁl&ﬂ@ boyno- 1 - (47308 ophenyl ) -

hydro-i sobénzofuran-1-yl1-propyl}-dinethyl -amnne;

IV Mlyroamstaizhrg: wiluloke desnet hyl63difal ogue of cital opram ((J?
-fl uor o- phenyl ) -1 -|(3- et hyl am no- propyl ) -1, 3-di
(Avmeﬁh#rbé obenzof uran- 5-carjbonitriie). The resulting

VMagﬂe§MﬁeE(r§@) was di ssolved ¢ et hyl acetate to 1000
and divided intao 4 equal parts_ and each were

Tableévaporat ed separately to give an oil. The four parts
were each sequentially crystallized according to the
bel ow schenme and procedures:
(T) 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) 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
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S.1.1 Base S.11.1 Base S.111.1 HBr S.IV.1 Oxal ate

S. 1.2 HBr S.11.2 Base S.I11.2 Hr S.I1V.2 Oxalate S. 1.3
weaemw/1S61l6d . 3 Base S.111.3 Base S.1V.3 Base | SPCTDK2006/000366
Oxalate S.11.4 Oxalate S.111.4 Oxalate S.I1V.4 Oxal ate

Preci pitation of the cryst%ﬂline free base : 100 g of
the free base was dissolved in 10 nL of ethyl acetate
Examplg$ 240 ni of heptane at 40 C. The mixture was al | oned
to cool to roomtenperature where the m xture was
seededwi th crystalline escital opramfree base. The

Compcmltmmre was then cool ed t mgiabled OC and stirred for

a2 hnllrc —the Lrgfctnl L werefiltered——off rnsed—on

T T TUO UTI, TToCTUuU UTl

IESCltﬁlﬁEramb%sér Wi t h hept ane dﬁcpsdrl ed under vacuum at 25 C

I Mar gtl f@j%agﬁ&[ ﬂ\@() nt- Hecry@gewl Zzation of the free base

the sa procedure as precipitation of the

1T Mahniel (Pamditol BDeliOpi t ati on 6ﬂ 5t he escital opram

hvdraoabromde <calt- 100 o a froaon hacn wwaa
0 €

IV Migperysiellig cpfulosy m of 2-5:1 ‘Qﬁoi . Hydrogen broni de
(Av1ce(PP1hMﬁ‘)°US) in 2-propanol] was added until a pH of
.5-4 Was obtained and the volune

was_adjusted to 400 |
VCroscb.rrmltdse fediwofAnddi-Sothe cr29rsit aI i zati on started within

Pa¥al The -yt e o - | ol

J.U Tll II\J TS He—HtXture quITCIT al ruvvcu TU—DUUI —[ U

VI Magpestip siggeieat ure and was rred for ca. 2 hours. The

Table £fYStal's were Tiltered offt, rinsed on the filter wth
2-propanol and dried to constant wei ght under vacuum
at 60 OC.

(I) 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 (IIT) 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 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
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Recrystal lization of the

salt:
woeQMenieied 2- pr opanol
to cool to roomtenperature.

esci tal opram hydr obrom de

100 g escital opram hydrobrom de was di ssolved in
at 70 0C. The m xture waBCaDK2MBH00366

The crystals were

filtered off, rinsed on thé8filter with 2- propanol and

dried to constant wei ght

under vacuum at 60 OC.

Examplecti pi t ati on of the escital opramoxal ate salt: 100 g
of the free base was dissolved in 250 nL of

2- pr opanol .

1 eq. of oxalic acid dihydrate was

Compddisemw!| ved in 250 nmL of wgnng/Babpatopanol

40-0C -t othe-solutionof

at

and was added

ecscitalaonram - haca Aft ar
A" A | © CAT T T CATTT OO U 70 C O

— Y

I Escitglapram fgseat 40 0C for 10

mH

the crystallization

IIMaﬂiﬁ)’i?&litﬁ‘@)ﬁQé ur e was tfr@grmai [owedto coof TO room
tenperature and stirred flor ca. 2 hours. The crystals
I Mammitel (PebdlieslSD 000, rinseq BB he filter with

2. nronanol —and dried to
™ § A" B I B v = ag L B4

C
B AAN

aoapncst ant woi aht  1indaer. vaciinim
Y LILA LA AL HllL A BB AY A | v AU T

IV Miggocptsiafincrselhlpss al | i zat i d

(AvicéPP@i f48 salt: 100 g escit
' refl ux.

n 1250 ni L ethanol at

\“ A" RN}

rﬁio]fft he escital opratn
al opram oxal at e was di ssol ved
The mixture was allowed|

V Crosmvidonl (Kodidoodth)t enper at yrle.3 The crystals were

#iifgrgr] nf f ad

ri

on—t

L+ oy  \as na

ho {1
TS

T CTCtUO

VI Magnpsipmefai@iaist ant wei ght

a¥ el
T TIroCuU UTT C

th ot hanal -y
T cl1iarmoul armrg

er vacuum at 60 C.

T UCT VA’

Tablebl peration of tThe 1ree base:

T00 g escital opram

hydr obrom de or oxal ate was di ssol ved or suspended in

wat er and et hyl
addi ti

filler), (IV) microcrystalline cellulose

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 disintegrating times are

acetate was added. pH was adjusted to
e BB ST Tt R BB PRAT,  i
shear SRR BllCdnpofitird of VRl IRfating as@il¥ass kept at 50 °C and a mixer speed of
500 rpm was applied. The resulting mixture was mixed with (III) mannitol (extragranular
(Avicel PHI101) (extragranullar filler), (V)

crospovidon (Kollidon CL) (disintegrant) and (VI) magnesium stearate (lubricant). The

shown in Table 7.

Compression Tablet hardness Tablet friability Disintegrating time
pressure level MN) (%) (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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extracted once nore with
organi ¢ phases were washe
wopBBA36th | t ered and evapo

to give a light brown oi
crystallization a sanple
for overall purity and th
Exampleallbgue of cital opram t
cital opram and the desnet

The results are given in

The conbi ned
dri ed over

et hyl acetate.
d with water,

rat ed under vacuum aPCH®K2M6/000366

. After each precipitation or
wa8 taken which was anal ysed
e content of the 5-am do

he 5-brono anal ogue of

hyl anal ogue of cital opram
%in table 1. Al the

Compbéifigict s were crystalling
stated 5-am do 5-brom de

rﬁgvlt@ﬁa ot herw se

snethvl Saml e Form Purityv

I Escitgipprasglieseanal ogue anal ogu

.6 O Base (G l) 97,63 0,52

o A0 .

Mgyl 6P 5o P I00 06 .1 |

380,44 0,13 S+—=2+ibr
?Ogaog‘e 99,65 0,06 0,20 0,03

T MeamnlitoF(PitaltsSD 960)60 0, 05
97 63 0 52 0,500, 47 S. 11

073180 0,03 S. O Base (QI)
| Base 98 55 0. 42 0 42 0 14

IV MigroerysllessslioBsg1 0, 43 0,
(Aviccg’PiFl(?l’)‘lo 0,04 S.11.4 Oxa

42.15 07 S.11.3 Base 98, 78
late 98,87 0,41 0,37 0,04

V Primojel 12.3

VI Magnesium stearate 3.69

Table 8

(1) 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 (III) mannitol (extragranular
filler), (IV) microcrystalline cellulose (Avicel PH101) (extragranullar filler), (V) Primojel
(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 9.

Tablet hardness Tablet friability Disintegration time
Compression N) (%) (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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S.O Base (G1) 97,63 0,52 0,50 0,47 Sill. 1 HBr 99, 34
0,10 0,23 0,16 S.II1.2 HBr 99,65 0,02 0,15 0, 06
waa20del138i6Base 99, 71 0,017 0,16 0,03 S. I11.4 OxaCEDE2006/000366

99,70 0,015 0,10 0,03 S.OBase (G1) 97,63 0,52 0,50

0,47 S.1V.l Oxalate 98,06 8045 0,42 0,48 S.1V.2

Oxal ate 98,81 0,20 0,21 0,47 S.1V.3 Base 99,42 0, 16
Examplelld5 0,13 S.1V.4 Oxalate 99,34 0,15 0,15 0,13 Table

1Exanmpl e 5 Purification of escital opram by

precipitation of escital opramfree base or

Comptiifisiobr om de Crude esci t gliagtadtetbase (oil, 20.7 g)
(T.0O (nurlf\/ Q7.59% neasured h\/ LC-NB anal nst

IESGI@MF@&E@@) cont ai ni ng the ¥ $®ur | npurl ties 5-am do

I Ma ff(l)'l ?jﬁeaﬁgér)}nfsnﬁb:lg? :)E;IUSJI al]fl. 3)6f0|4uo; gobheny| )

I Ma]gnaoﬂqphmkq-s[:sm{gnzof ura 7:3 goar boxyl i c aci d ani de)
(0. 73% ; desnethyl analogue of escitalopram ((S)-

v Mlgmewsfaillmc@lplﬁemy|) 1- (3 Skt hy1-

ropyl)-1, 3-di hydrd-l sobenzof uran-5-carbonitrile
(AVIC§%PO7‘§3% 5- chI oro anallogue of escital opram ((S)-

V Crofcarth&llose bbditd-(AcfB3r-$dlyor q-12i8enyl ) -

-—L—s—dJ—h?Ldi—e—l—solgenL@Lum -—1-yl] -
VI Magnesium stearate 3.69 ~

Table 10

(I) 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) 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 11.

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

1 64 0.16 00:22

2 87 0.15 00:31

3 94 0.11 00:32

Table 11



i0

15

propyl} -dinethyl-am ne) (0.165% ;

5- brono anal ogue of

escital opram ((5)-{3-[5-brono-I -

wO042edol1aerso- phenyl ) -1, 3- di hydr o-i sobenzof ur an- | PETIDIR20@®00366

yl }-di met hyl -am ne) (0.291%,) as described in the
above schemes was purifiedn different ways. A
Exa h%'rh- oxal atQ salt of escital opram was precipitated

rom | PA (2-propanol,

150 nL) and oxalic acid, 2H20

(8.0 grams) (T.1 , 26.0 g). The hem oxalate salt
Compositiop, 24. 3" g) From (Ti |,

pee(ablelsci t al opr am base was

I Esciitt%%ﬁéﬁ[b%g

and—Tsotated—as

am)un? of this base (

3 ot 15-4—g)—About—tat ]

g) was precipitated as

IT Mabfitol(Py:aitd] SD1E0
| (95.5). 8 5 m)
I Mayniiph EPearlitgbPdA0) n | PA (

(T 111 1

Mase fron

{nmshept ane/ et hyl acetate

70 g)—TFhe other half (7.6

6@;)6'%)_) rand_ by addi ng HBr (HBr

I T PA 0] [JBr 7T 18] §5 B§) escitat opram

VMCgodeo’%hrlg}rfne geeahg%gg precipitpted and isolated in

(AvicelrBi§tal)yine form (T.111.2} 853 g). (T.111.1, 6.91 Q)
was—e-ssolved—-pt-PAA{A0—m)—and—oxalHe—actd—2H20

V Crospovigon,fKafid

onGidd. The h

eﬁ‘iﬁoxal ate of escital opram
7

VIMEEREE SRS

(T TV T,
salt of esc

c. 0 lg

g5 Cikewi se a
talopram (T.1V.2, 8.35 q)

Tablelds precipitated after liberating and isolating the
base (6.78 g) from (T.111.2) fromIPA (70 nL) and
oxalic acid, 2 H20O (2.77 g). Exanple 6 Reduction of

(1) BstifBoami 1Rt afd (1BSRhiroP BeaMib 191 DOEwhR Iﬁélﬁé/ég%rﬁ&ﬁﬁﬁ‘in a high
Esci't al opram base (51.3 granms, purity 98.60% .

shear (ierCThe éanporatorsne zaheherjingseantisl vwasrleept iVSGSG ded ¢ Mingopeed of
by HPLC-area%) was.di ssolved in_diethyl her. (2

500 rif Wi iprief o bbe fERIREARREEE ek abd I, OB fniefDxtidranuter

filler)cr 443 @seiotBlsablim dhslogd seolivgdd PHAORY e@xpug@hellar 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 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 N) (%) (Min:Sec)

1 35 0.6 00:14

2 58 0.6 00:30

3 86 0.62 01:22

Table 13



10

15

started to form The suspension was stirred for three
hours at 20 OC. A precipitate (0.77 granm) was filtered
wohRbocanéied denti fied with LC-MS to be a m xt ur ePOT/DK2006/000366

esci tal opram base and escitgl opramiV-oxide in a ratio

of about 2/1. The filtrate “Contai ned escital opram base
Exan{ 591 granms, purity 99.0% (HPLC-area% ). The anount of

sCital opram V-oxide in the filtrate was nmeasured to
0.07% (HPLC-area% relative to escital opram

ComHEbi’éWBI e 7 Table 2 (1) Esc tn@(tél?}?tam base and (11)

IESCRE t-'earl I 1 OI SD J.UJg e IIBI T aggl omerat 6(] I Tl
a s?ﬁear m xer. The tenperature of the heating

11 CrymdihxheeMubﬁoll(E/pﬂtmtb BOOPC aned.46 m xer speed of 500 rpm
was applied The resylti als! m-xt-ure-was—m xed-wi-t-h

11} Meqnpllf%l (I?JF&HHPR%‘P 1@9)@ ragran J%tpof il er) ( V)

1A% M[@r&fr?éfﬁlﬁﬁé @Eiqulld'é cettutos n% rcel PHO )

agran ar filler) a magnesi um st ear ate
(Av1c(el]EHr102)ant) The m xture was split i nt o three
Lnt.o t ahl at o

VCT@%?YH’@HBWWPQFJ@MK%R’[’&O@S;TJ B oosures dur ing the

VI MLARSRI] {i0ffa@T OCESS.  The Taplel nar dnesses,” Tabl et _
abl Ities and the disinhtegration tines are shown in

Table'l]aﬂbl e 3. Table 3Exanple 8 Table 4 (1) Escital opram
base and (I11) mannitol (Pearlitol SD 100) were nelt
aggl onerated in a high shear m xer. The tenperature of

0 Esgifiﬁoﬁﬁalt bRE aRR () Ery¥@AINK SRt (PAIREAP 0 RwWRIBE]L 3PA6Rerated
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 tablets. The tablet hardnesses, tablet friabilities and the disintegration times

are shown in Table 15,

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

Table 15




500 rpmwas applied. The resulting m xture was m xed
with (I'1l) mannitol (extragranular filler), (IV)
wai2ereteéngst al 1 i ne cel | ul ose (Avicel PH A) PCT/DK2006/000366
(extragranul lar filler), ( Ac-Di - Sol (disintegrant)
and (VI) magnesium stearaté™(lubricant). The m xture
éslgpl it into three portions. Each portion was
ohpressed into tablets using different conpression
pressures during the tabletting process. The tabl et
ComposifeB are shown in Tabl e 5mgitablele 5Exanple 9 Table 6
: roprdarm base drtd ) manmnrtolr (rFeartfrttor S
IESCIE%%Br%aégnelt aggl oner at e%bib‘n a high shear m xer. The
II Cryseilixey Béttrose afonbheirixeH np10t4d | e was kept at 50 0C

I Magtol (Feaglital &ﬁdp@ was i xegé-%)_t h (111) rrian_ni t ol

IV Mfggﬁrﬁ}%ggg%&ﬂosgi Her)y ¢ %/%Q?nacr ocrystattine

Exam

vicel PH d) granul lar filler), (V)

(AvicelrRI$02) don (Kol l'idon CL)| (disintegrant) and (VI)
maghesi-um-stearate {ubritant)—TFhem >t ure—was—spht
Vcrqs?ﬁrglenﬂ“i‘ee?é’d%? (AoRESoBach %QPti on was conpressed into

VI M ”breahf) {Sh@0 different Cppgressi on pressures during

t%% ta Tet ti{anq process. The tablet hardnesses, tablet

Tablefltoi abi lities and the disintegrating tinmes are shown in
Table 7. Table 7Exanple 10 Table 8

5 (D) Escitalopram base and (II) crystalline dextrose monohydrate SF (particle size approx.
50 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
PH102) (extragranullar filler), (V) Ac-Di-Sol (disintegrant) and (VI) magnesium stearate

10 (lubricant). The mixture was compressed into tablet. The tablet hardnesses, tablet friabilities

and the disintegration times are shown in Table 17.

15

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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(1) Escital opram base and (I11) mannitol (Pearlitol SD
100) were nelt agglonerated in a high shear m xer. The
woenpasaltsar e of the heating mantl e was kept at PEO/DKZ006/000366

and a m xer speed of 500 rgﬂﬂ was applied. The

resulting mxture was nmxed with (111) mannitol
xtgagranular filler), (IV) mcrocrystalline

Exan{cpglFFl%I ose (Avicel PHA) (extragranullar filler), (V)
Prinojel (disintegrant) and (VI) nagnesium stearate

(|||hr|r‘ant) The m xture i i
Comli%ﬁtqnons Each portion vvasﬁmbssed into tablets

ETENt CONMpPressi P ressures during tihe
IEsc#ﬁgﬁ)ﬁﬂ%e{ é 02

i ng process. The tabl'ét hardnesses, tablet

II Cristalake Ladtbes and the disihtega@ti on times are shown in

nmln 11 _Table 10 (I\ Escit al opram

- Table 9. Table 9Exal
HIMBQ@@I&B%W](“IOWDM% t ol (Pe h3000t ol SD 100) were nelt

IVNl?cﬂQ&rﬁ&El{hﬁé‘Eé‘llleiel e”' grrstre ?S.Q?T Xer- —The tenperature of

was ke 50 0C and a m xer speed
(Avicef PHQO2Yy pm was applied. The resulting m xture was

V Cropemstiogssosdium @ oddtiol) os W

T M tg%glar friter), (¥)k Ac-Di-Sof (dirsintegrant)
v M%%%@?% t:me5| um st ear at e)S(I ubricant). The m xture

Tablew8s split into three portions. Each portion was
conpressed into tablets using different conpression
pressures during the tabletting process. The tabl et

(1) ERRLISPRES Bise étﬁt{ﬁﬁtcrflsfall%@ hbfosetpraftatofe 188 §1. M85z Bpprox.
times are shown i'n

55 pm) were melt agglomerated in a hlgh 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 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 33.5 0.5 00:37

2 41.7 0.5 00:34

Table 19
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Tabl e 11Exanple 12 Table 12 (1) Escital opram base and
(I'l) mannitol (Pearlitol SD 100) were nelt
wagaleasersat ed i n a hi gh shear m xer. The tenperPatmr0w@i000366
the heating mantl e was kepty,.at 50 OC and a m xer speed
of 500 rpmwas applied. Theresulting m xture was
é?@ with (I'll) mannitol (extragranular filler), (IV)
crocrystalline cellulose (Avicel PH Q)
(extragranul lar filler), (V) Crospovidon (Kollidon CL)

Examml

Compositieni cant). The mixture WBS/B8YRIt into three

IESCR&B}#&&L}% Eactrportion WS 5 GTTPT essed Tt tabtets
using |f%f erent conpressi ph pressures during the

X Maaitqd (Rearlitob®Pd 098 Ex anpl e| 16 Ef_abl e 14 (1) Escital opram

II Crystdili®d Lacogsepr ocess. The t abd®4ys har dnesses, tabl et

IVM?cqg‘&ys‘ri‘{ﬂI élj:éllﬁl.lllé’geybi at e lehle to—(vattTsorb—P—90)
Wer e mel b aggl onmerated in{a hirgh shear m xer. The
(AviceEPiga02t ure of the heating nmantle was kept at 80 OC

and a3 m veaer cneed of 200 . trnmwas annli ed The
-AaSsS—a H-ea- Hie

VCré‘Séérm‘éllﬁé?&‘éﬁé%@%%%"x 2800 t h (H'l ) mannit ol

( Lar fitter), ([Yk mcrocrystaitine
VI MAET P A (2

vicel PH 02)|(extragranullar filler), (V)
TableA® Di - Sol (disintegrant) and (VI) nagnesium stearate
(lubricant). The m xture was conpressed into tablets.
The tabl et hardnesses, tablet friabilities and the

(1) ER1itAbpaROBAL 1288 (i1) BBAtalline lactose (Pharmatose 110 M. Particle size approx.
105 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
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 33.3 0.5 00:38

2 36.3 0.6 01:03

3 40.4 0.6 01:20

Table 21
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are shown in Table 15. Tabl e 15Exanpl e 14 Table 16 (1)
Esci tal opram base and (11) crystalline dextrose
wounnwhydicat e SF (particle size approx. 50 mMm) ReT®KIBIGI000366
aggl onerated in a high she?% m xer. The tenperature of
the heating mantl e was kept'"at 80 OC and a m xer speed
Fxa ofl gg)o rpmwas applied. The resulting m xture was
S ed with (1'11) mannitol (extragranular filler), (1V)
m crocrystalline cellul ose (Avicel PH102)
(extragranullar filler), \) Ac-Di-Sol (disintegrant)

Compggigiopy] ) magnesi um st ear al Bgtakleh i cant). The ni xture

s

: nmpressed T nto tabte ‘he—tabtet—tardnesses;
IESCI@@%@@%?abi lities and t h%’O%i sintegration tinmes are

II Crysholive Lavtokabl e 17. Table [17dx4dpl e 15 Table 18 (1)

- Escitaloprambase and (11 ctose
I M@mﬂ&l ﬁ%ﬁal&t@l &QQOQI) _Partic %69 ze approx. 55 mm were
IV Myt IO e heat i ngo ot | e was kept at 80 OC

resulti-ng—-xture was mx Ani-tol
V Crosearmelgeasqdivar (45-Pr-eed), (1 $90ni crocrystal line
' vicelPH—02)jextragranultar fiiter); (V)

(AvicarRHa02) xer speed of 800 fpmwas applied. The

VI Mﬁ@‘fﬁ%%ﬁ%r% i sintegrant) and (VI) nmagnesi um stearate

Table(Rubri cant). The m xture was split into two portions.
Each portion was conpressed into

(I) Escitalopram base and (II) crystalline lactose (Pharmatose 90 M. Particle size approx.
135 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
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 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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ComP@FIIUml manni tol (extragr anpmgrtalley | er), (1V)

tabl ets using different conpression pressures during
the tabletting process. The tabl et hardnesses, tablet
wonrwhiBéichi es and the disintegration tinmes arePenmm2006/000366

Tabl e 19. Tabl e 19Exanpl e Table 20 (1) Escital opram

base and (11) crystalline ["actose (Pharmatose 110 M

P yCl e size approx. 105 mm were nelt aggl onerated
Exanﬂﬁégéhigh shear m xer. The tenperature of the heating

mantl e was kept at 80 OC and a m xer speed of 800 rpm

. [ OCT: atti e celtutose; (pwvi cet PHI02)
IES"‘EQé rg‘g’gﬁrég‘%m lar filler), ?/)b Ac-Di - Sol (disintegrant)

II SprapdtiddMlactesegnesi um st ear af €0Q(4dibri cant). The m xture

was snlit intao three nortions Each nortion was
t AS =aCch -0 —AaS

I MBME%%&OM%O%BFJE hs?@@odi Ff erg;t conpr essi on

IV Mﬁgﬁigﬁﬁﬁe T the tabi g3 {31 process. rne tapt et

esses, tablet friabi|rtres and the disintegration
(Avictl FE¢402y e shown in Table R1. Table 2 1Exanple 17 Table
cryvetrtallina | Aant A

EFcei t (11 Pa
oT y\Jl. AT T 1T 1TTO T AT  UO U

292 (1) it al onram haca nd
VCr%W’%{}Sﬂﬁ%@@%C‘Kﬁ-%ﬁpi cl B9 ze é\ppr ox. 135 nm) were

VI M iufPgEgREr ated in a ni gisshear m xer. The
tenperature of the heating mantle was kept at 80 0C

Table@dd a m xer speed of 800 rpm was applied. The
resulting mxture was mxed with (111) mannitol
(extragranular filler), (IV) mcrocrystalline

(D) Es&igd1bpth@Stasé Ad @®) spraydried lactose (Pharmatose DCL 11. Particle size approx.
110 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 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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PH102) (extragranullar filler), (V) Ac-D - Sol
(disintegrant) and (VI) nagnesium stearate
woOharidemnt ). The m xture was conpressed i nto Pabipa2806/000366

The tabl et hardnesses, tablet friabilities and the

disintegration tinmes are shdwn in Table 23. Table

23Exanpl e 18 Table 24 (1) Escital opram base and (I11)
Example I dri ed | act ose (Pharmatose DCL 11. Particle size

approx. 110 mm) were nelt agglonerated in a high shear

m xer. The tenperature of the heating nmantle was kept

Compaditi@) O0C and a m xer spegdngfab®d0 rpm was applied. The
1 t Ure -Was nr:L)/ed \‘,A‘#t_h L1111 rmnnifolL

acul t1i LV
T 20 O7T (_rrll TTUATITIT C

IEsci%Eﬁ“@§'§nu| ar filler), (1’82 microcrystalline

I
IS Tl TG e ( AV Cel PHIOZ) [(@Rlggadr anul Tar fitTer), (V)
pr@ﬁa-%gdmj di si nt egr ant) a?g VI) nmagnesi um st earate

I Mdnhitbk (Peanhitgl SDTb@0)m xt ur e \B#D0conpressed i nto tabl ets.

TFhetablet—hardhesses—tghlet—friabiHties—andthe-
IV Migrogty 915}%&511 S¢imes are |ghdln in Table 25. Table

(Avicd PRIyl e 19 Table 26 (1) Escital opram base and (11)
_spraydried | actose (Pharnmatose DCL 14, Particle size

V Crosgapmdiose sddiummcaRi-golyel t| %@yl onerated in a high shear

o trao of t+ha he i

Aoy o ot Nney mmnt |l A vwmae leant
< C CII’JCI AT UT © UT| U LITC 11recactTt IIU TTATITU T © VWS TCPL

il a's BAVE Y ﬂ\&
VI Magpesigm Sty a ni xer speqd™df 800 rpm was applied. The

Table PESUITINg M xture was m xed wth (ITT) mannitol
(extragranular filler), (IV) mcrocrystalline
cel I ul ose (Avi cel

(I) 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 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 compressed into 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
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PH 02) (extragranullar filler), (V) Ac-D -Sol
(disintegrant) and (VI) nagnesium stearate
woOharidemnt ). The m xture was conpressed i nto Pabipa2806/000366

The tabl et hardnesses, tablet friabilities and the

di sintegration times are sR8wn in Table 27. Table

27Exanpl e 20 Table 28 (I) Fenofibrate and (I11)
Exampl¢2Q t ol (Pearlitol SD 100) were melt aggl omerated in

a high shear m xer. The tenperature of the heating

mantl e was kept at 80 OC. The resulting mxture was

Compositied with (I111) mannitol | fhexiblegr anul ar filler), (I1V)
1 crvct ol |

H-c+roct H-ine—celHulose LAvicel PHLO02)

IFen'fé%%?tFagr anul lar filler), (WzAc- Di - Sol (disintegrant)

I Mm@m((y%a&-liﬂg?gﬁq% mstear ar gy dgroricant)- The mxture

was split 1nto t portions. Each portion was

I Maronitot Gadidoli ST? 60@)abl et s us3®@p di fferent conpressi on
gr-es—duri-ng—thet-ablettingprocess— The tablet |

L”"J\ESSUI oo LI} T 1 1T (5
IV Migpogysiallinsscellplosf ot £ 1 abi | $39%s and the disi ntegration
(AvicsliPTE$0Ar € shown in Table 29. Table 29Exanple 21 Table
30 (1) ‘Escital opram base jand (11) mannitol (Pearl.itol

V Cros@oeellarspdivie(4si-ReSaPpr o

P<9'OQ6Q nm were nelt

MY mant | e was keptat 65 0C and a ni xer Speed

Table@® D00 rpm was applied. The resulting m xture was

mxed with (111) mannitol (Pearlitol 160C)

(extragranular filler), (IV) mcrocrystalline
(D) FefSibrite OR8 1y MhSSlol (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 (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 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
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PH A) (extragranullar filler), (V) Crospovidon

(disintegrant) and (VI) nagnesium stearate
woOharidemnt ). The m xture was conpressed i nto Pabipa2806/000366
The tabl et hardnesses, tablet friabilities and the
disintegration tinmes are sfi®wn in Table 31. Table 3
1Exanpl e 22 Table 32 (I) Escital opram base and (I11)

itol (Pearlitol 300DC. Particle size approx. 300

mm were nelt agglonerated in a high shear mxer. The
tenperature of the heating mantle was kept at 65 0C

Exam

Compesitiom mi xer speed of 500 |rpgiakdst applied. The

racil tino m wipra vywoao o sdad g+ s /111D |
Xtue—wWaS—ht—xXe At (T T 1|aimntT T Ol

I BscilefP5mibe3  300DC) (extragraful ar filler), (1V)

oM 'ifcﬁ?ﬁéa)‘ﬁt‘oPHSOG’)e celTuloseyg gwi cel PH Q)

extragranullar filler), (V) Crospovidon

III Mdrhitel (Reeditalnt60Cand (VI) melébi um stearate

(1l uhricant) Tho 1 vt e o Ao oo PR el

A LS Ht )= rC—t—Xtor v OompressStu 111U Tdor els.
IVM*?{P@FXS%F@é%}‘HF\esseS, t ot et friabilities and the
(Avicéjl'lﬁ{ pgBgration tines are shown in Table 33. Table

33CLAINMS 1, FEscitalopramifree hase in solid form 2.

V Crobpwiidal Gprikidorf €B base accdi@ding to claim1

chararcrt art cad + v + hhaot s . 4 P
cnatraCtrei1—Set—r1r—ti1at U C rmSES Crystalrtrrne
VI Magnesipm sgf?rr%ltﬁ\ 3. Escital opg?‘,'g% free base according to

TableGpal M 2 characterised in that it is at |east 90 %
crystalline, particularly at least 95 %crystalline
and nore particularly at |least 98 %

(I) Escitalopram base and (II) mannitol (Pearlitol 160C. Particle size approx. 160 um) 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 (I1I)
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 tablets. The tablet hardnesses, tablet

friabilities and the disintegration times are shown in Table 31.

Compression Tablet hardness Tablet friability Disintegration time
pressure level ™) (%) (Min:Sec)
1 24.1 0.7 00:18

Table 31
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crystalline. 4. Escital op
claim1l characterised in
woherenaeeat i cal conpositio
free base according to cl
t he manufacture of escita
t hereof characterised in
brom de is precipita
a solvent and separated f
re-crystallised one or no

Exa

ram free base according to
that it is crystalline. 5. A

n cont ai ni ng t he escPCADKOEGNN0366

aims 1 to 4. 6. A process for
| 8bram free base or a salt

t hat escital opram

ted in crystalline formfrom
romthe solvent, optionally
e tinmes, and then

Compwiﬁwsf ormed | nt 0 escital o

pfngma.h‘lenee base or a salt

acetl t al Arny o oAl

+ ha h
IU’VFUCU Lllal |.|l
IES‘”% ?5’? red is not the h

/Hi7Sbr om de. 7. A process

II Maﬁ‘xﬁ?dl’(ldéaﬂﬁoI o0B@ M6 Tor
escitalopramfree base or

tdyegqmanut act ure of
a salt thereof characterised

III M&lmnltphﬁ’tealﬂit@ @Qaﬁ)al opr am

ramm. .o o

rﬁgﬁd‘#(bbr onmide is precipitated

Dbflul U'pl Cll

v MIS’IfOEifI Iﬁfaél“lfr"%?u ¥ t he manu

(Avich@gR1@) a salt thereof ch
mre inopurities of the f

a0
I_UUCOO U.\J\Jvlvl‘l—l\‘:j O
f%ﬁ;%%re of escitalopramfree
aracterised in that one or
roulas (11) or (Ill)wherein Z

A4 CrOSI@V&F&HdE@HIdO@)@n)o or -

CONH-10 Rland R2 independently

het b ~f D1

VI R R T hen 5

IPEP- WP P S o £
ng?ucu lllal IT JUTTT Ul NI
¢an not be cyano, and the

TableB2nd drawn as a zigzag I
that the configuration ar
E- or Z-;

(D Escitalopram base and (II) mannitol (Pearlitol 300DC. Particle size approx. 300 wm)
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 (IIT) mannitol (Pearlitol 300DC) (extragranular filler), (IV) microcrystalline cellulose
(Avicel PH101) (extragranullar filler), (V)

stearate (lubricant). The mixture was compressed into tablets. The tablet hardnesses, tablet

ne in formula (TTT) T ndicates
ound t he doubl e bond may be

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

Crospovidon (disintegrant) and (VI) magnesium
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are renoved fromor reduced in the escital opram by the
process. 9. The process according to claim8 wherein
woheosispuepi ties are of forrmula (I1) wherein Z PETNK2005/000366
or chloro and R1 and R2 are_both nmethyl, Z is -CONH 2
and R1L and R2 are both net#l, or Zis cyano, Rl is
hydrogen and R2 is nethyl; or of the formula (I11)
CLAIMBerein the configuration around the double bond is Z
10. The process according to any of clains 7 to 9
' / .escjitalopramis subjected to initia
1. Eséwua%l?er%@ﬁﬁ%goﬁg%é%@rlg?? € escital opram hydrobrom de is
precipitated in crystalline form 11l. The process
according to any of clains o 10.characterised. in .
2. Eseipagpreindicediess aicoptingiaslampbe ﬂ%ﬂ%@g ip fh copmaEises pygalline
escital6siGht @l opram free base or escital opramoxalate. 12. A
crystalline base of escitalopram or an oxal ate salt
of escital opram characterised in that it contains

l.ess th 0,20 % inpuritigs er than. -.citalopra
3. Esplomn S hAP e eoPRiEn 0o of hsacigd bt Aleast 90 %
crystalfig8 e paticel¥y aHk Sesst| 95 36 CRyHAINGe ad Cﬁl@ﬂe”%a:iiﬁcularly at least 98 %
characterised in that it contains less than 0.10 % of

crystalfing. particul ar inmpurity other than i?-cital opram 14.
The crystalline base of escitalopram or an oxal ate
salt of escital opram prepared by the process of any of

4. Es€itaAopram@red bhse ddoordlietobdsion behdrigerined imthat 8 & drysthlline.
claim 14 characterised in that it contains |ess than
0.20 %

5. A pharmaceutical composition containing the escitalopram free base according to claims
1to4.

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

manufactured is not the hydrobromide.

7. A process according to claim 6 for the manufacture of escitalopram free base or a salt
thereof characterised in that the escitalopram hydrobromide is precipitated from a crude

escitalopram.

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

salt thereof characterised in that one or more impurities of the formulas (II) or (1IT)
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inmpurities other than ~-cital opram particularly |ess

than 0.10 % 16. The crystalline base or oxal ate salt
waceewridérsy to claim 15 characterised in that i PCT/DK2006/000366

contains less than 0.10 % of any particular inpurity

ot her than i ?-cital opram 3. A process for the

manuf acture of a salt of escital opram characterised in

t hat escital opran >-hase is precipitated in solid

formfroma solve Separ at®d fromthe sol vent,

¢ ene wL_jore tinmes, and then

transfornmed into a saltjo escitéﬁopran1 18. A process
according to claim17 t he manufacture of a salt of
esci tal opram characte

19. A process accordingrto claim17 og)l8 for the
manufacture of a salt of escital opram characterised in
that a inpurity of the fornmula (lIl)wherein Z is cyano,
Rl is nmethyl, and R2 is hydrogen are renoved from or
reduced int al opram by the process. 20. The

[ P, wherein Z is brono. 21.

3 S jected to initial
purification before the escital op |am hydr obrom de is

precipitated in crystal e form '22. The process
according to any of clfa 18 to 2 1 characterised in
that the escital opram base is tranaﬁprned into

esci t al opram oxal at e.

wherein Z is halogen, cyano or -CONH,,

Rland 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 formula (III) indicates that the configuration around
the double bond may be E- or Z-;

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

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

Z is —CONH, and R! and R? are both methyl, or

Z is cyano, R' is hydrogen and R? is methyl;

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

10. The process according to any of claims 7 to 9 wherein the crude escitalopram is
subjected to initial purification before the escitalopram hydrobromide is precipitated in

crystalline form.
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23. A process for the reduction of the anmount of
escitalopram iV-oxide in escitalopramfree base or a
weabde/ 136w eof conpri sing di ssol ving escital opr 2RaTMK2e06/000366
base in diethyl ether and rengving esci tal opram
i V-oxi de as a solid materiaf% 24. An or odi spersi bl e
abl et havi ng. a hardness ,of at ast 22 N and_ an
11, 148 JrSled e iR P G i deie ¢ oo 6 b ciatsdandh the escitalopram

hydr6i6Rt deis Mehndra6d invCeRNALPRELHE | '
d adso#beg ontora wgte? soPubIe ff?ﬁé?%a%ﬁgggﬁ&%%¥%am'

di sintegrants and optionally additional water soluble

[ : [ id active pharmaceuti cal i ngredjent .
12 LB RS ST S, by BRGREDR B RS ered
that Breodiagpeless thar Ot20YEImALEOs BtHRE thed RIcAhIBYHAR), particularly less than
0 mgywar acterised in that the active pharmaceutical
“*Yrthgredient has a nelting point in the range of 40-90

C. 26. An orodispersible tablet according to claim 23

or 24 characterised in that the active pharmaceutica
13. Tihp grystiilling base os exadait ealt dacordindie daioul clomsitatsed éh Bt it contains

schtal, a ef.hgsuxi m.de, trj methadj one,
fess tg?‘ﬂ gltl gr@ 5@ ?Ig} pa&fl%"ﬂ?rflfnﬂ:’ém’}y ?tg?{&k?fbk'e?ﬂtéi,@%i f enesi n,
| onusti ne, carisoprodol and perphenazine. 27. An

orodi spersible tablet according to claim25
14. The srystalling basg of gscitalapraneoraant oxadatpbalt nhesweittlopaim prepared by the

proceitsggfé{l}j @fr@la{ngs &ﬁj tal opram 28. An orodispersible

according to any of clainms 23-26 characterised
in that the water-soluble filler is selected fromthe
nmonosacchari des, di sacchari des,

roup copsisting of: m  des S
15. TH Baie o the erlare AHtOHERYS L ewanaierassd thhat Arpontains less than 0.20 %
impuRfiediaatsi RLE; ' b 27
P cﬁar acterised ia@?ﬁ?&?aﬁﬁcg%mgﬂtlg%%% @g?e/(m
16. The crystalline base or oxalate salt according to claim 15 characterised in that it contains

less than 0.10 % of any particular impurity other than R-citalopram.

17. A process for the manufacture of a salt of escitalopram characterised in that
escitalopram free base is precipitated in solid form from a solvent and separated from the
solvent, optionally re-crystallised one or more times, and then transformed into a salt of

escitalopram.

18. A process according to claim 17 for the manufacture of a salt of escitalopram

characterised in that the escitalopram free base is precipitated from a crude escitalopram.

19. A process according to claim 17 or 18 for the manufacture of a salt of escitalopram

characterised in that a impurity of the formula (II)
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filler is selected fromthe group consisting of:

manni tol, sorbitol, glucose, mannose and | actose. 30.
wanowriadicg per si bl e tabl et according to any of eC@iIDKR006/000366

23-28 characterised in that it has a hardness of at

least 22 N. 31. An orodispé?sible tabl et according to

any of clains 23-29 characterised in that it has an

or al - di si nt egr af~or e\ of | ess than 60 s. 32. An
or odi spersi bl e tap coordingRo any of claims 23-30
characterised in that” TH S|

e_di-sipiegrants are sel ected
fromthe group consisting of: microcrystalline
cel l ul ose, sodi um st ar gl ycol at e, croscarnel | ose
sodi um crospovi done agd povi done. 33. An
orodi spersible tablet agCording to any of clainms 23-31
characterised in that it has a friabiljty of no nore
than 1% 34. A nethod of manufacture of an
orodi spersible tablet according to any of clainms 23-32
conprising: a) mxing the water-soluble filler and the
active pharmaceutical ingredient at a tenperature
where@P2Vi8 .cyati) Widis Qﬁetﬁ}liaahtR%/isthdﬁégehaee FeRbdvied Frdd@loR freddiced in the
. the activepharmaceutical ingredient, whereby the
escitalgprany by fiedrpesseut i cal i ngredient is adsorbed onto the
wat er-soluble filler; b) followed by cooling to a
tenperature below 40 C, ¢) mxing the m xture of the

20. Tirqirosss pludtding eudlaianl 9, iwigken Zanbransl t he wat er - sol ubl e

21. The process according to any of claims 18 to 20 wherein the crude escitalopram is
subjected to initial purification before the escitalopram hydrobromide is precipitated in

crystalline form.

22. The process according to any of claims 18 to 21 characterised in that the escitalopram

free base is transformed into escitalopram oxalate.

23. 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.

24. An orodispersible tablet having a hardness of at least 22 N and an oral-disintegration
time of less than 120 s and comprising an active pharmaceutical ingredient adsorbed onto a
water soluble filler, one or more disintegrants and optionally additional water soluble filler,

wherein said active pharmaceutical ingredient has a melting point in the range of 40-100 °C.

25. An orodispersible tablet according to claim 23 characterised in that the active

pharmaceutical ingredient has a melting point in the range of 40-90 °C.
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filler with one or nore disintegrants and optionally
ot her excipients; d) pressing the mxture into tablets
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26. An orodispersible tablet according to claim 23 or 24 characterised in that the active
pharmaceutical ingredient is selected from the group consisting of escitalopram,
ethosuximide, trimethadione, chlorambucil, disulfiram, fenofibrate, guaifenesin, lomustine,

carisoprodol! and perphenazine.

27. An orodispersible tablet according to claim 25 characterised in that the active

pharmaceutical ingredient is escitalopram.

28. An orodispersible tablet according to any of claims 23-26 characterised in that the
water-soluble filler is selected from the group consisting of: monosaccharides,

disaccharides, sugar alcohols and polysaccharides.

29. An orodispersible tablet according to claim 27 characterised in that the water-soluble
filler is selected from the group consisting of: mannitol, sorbitol, glucose, mannose and

lactose.

30. An orodispersible tablet according to any of claims 23-28 characterised in that it has a
hardness of at least 22 N.

31. An orodispersible tablet according to any of claims 23-29 characterised in that it has an

oral-disintegration time of less than 60 s.

32. An orodispersible tablet according to any of claims 23-30 characterised in that the
disintegrants are selected from the group consisting of: microcrystalline cellulose, sodium

starch glycolate, croscarmellose sodium, crospovidone and povidone.

33. An orodispersible tablet according to any of claims 23-31 characterised in that it has a

friability of no more than 1 %.

34. A method of manufacture of an orodispersible tablet according to any of claims 23-32
comprising:
a) mixing the water-soluble filler and the active pharmaceutical ingredient at a

temperature above, around or slightly below the melting point of the active
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pharmaceutical ingredient, whereby the active pharmaceutical ingredient is
adsorbed onto the water-soluble filler;

b) followed by cooling to a temperature below 40 °C;

¢) mixing the mixture of the active pharmaceutical ingredient and the water-soluble
filler with one or more disintegrants and optionally other excipients;

d) pressing the mixture into tablets with a hardness of at least 22 N.



