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WD 2006/ 136169PCT/ DK2006/ 000366 1 CRYSTALLI NE BASE OF
ESCI TALOPRAM AND ORODI SPERSI BLE TABLETS COWPRI SI NG
RAM BASE The present invention rela
Wogﬁgé%gect to the crystalline base of the %g?{dl&o&moos“
known anti- 5 depressant drug escital opram
8- 143- (di et hyl am no) propyil] - 1- (4-f | uor ophenyl) -
1, 3-di hydr o-5-i sobenzof urancarbonitrile, fornulations

CRYSTXLERVE BASE. OPENCHSES0PRAMNANY SROBISEIRSIBLE TABLETS
urified escital opram free base and salts thereof,

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

The presthp @nfentite rdites Bid fitsnugiti the ehatatitne se of the weli known anti-
persible 10 tablets conprising an act

or odi
depressaif o 88t i Ssitalpprgmedi Ent- rdimediemigoprepyl-1-(4-fuoropheny))-
1,3- dlh})ﬁ% 8l Smg’ﬁlﬁ'ﬁc&bbﬁ @h%ﬁ%ﬁlaﬁt‘%sd 0 C§gﬁé{ base, tprcl}cﬁsste]s1 efor the

pharmaceutical 1ngre |ent as a nelting poin
preparatiemoiepwified@stitdo@amalist st hodl salfscherebi using tHeamysialine base or

such or.odi spersi bl e tah|ets, .Background of the
hydrobrpiffle, SR RREP R Fiet s OBt SR S Bt dapplations
containiflf Uich Ratis. @Sa Revyndefpeantht Nednt K@Jenﬁ@ﬁ réiQt'EEE tU RddEspersible
and has the follow ng structure:

It
tablets cogmaising, & a@@qqtp}mm@aegﬁqaﬂ iepredipe qﬂqpr,hed onto a water—soluble filler

wheremgglélg'z}r/ g é}ﬁﬁlﬁ avﬁin%[l glﬁjfe%%fg%%%%%%‘% tl%lg 3'1? etrgﬁge of 40-100 °C,

and methsdy foaliRhatoi@aselof 6edh s1bdispasible talsnetds 4, 943 590. The
esci tal opram prepared was isolated as 25 the oxal ate.

Furthernore, the escital opram base was obtai ned as an

B ' [ mis marketed as the oxalate. WO
ackgr%(i?ﬁ%f@%/"?wooal 000366 2 Escital opram may
inter alia be prepared according to the processes
scl osed, {n WD 200300644 WD 200 51861,

Escﬂableﬁapﬂs% Folhknodtns B awtgﬁfr%w g ot madstfor some
years ant ha¥'¥Be284 IQicupe: O odi spersi bl e tablets have

gai ned consi derable attention over the |ast years.

Orodi spersible tablets disintegrate in the nouth and
are, subsequenid mallpmed Thi s i s advant ageous
|

for patients havi cul #i es swal | ow ng
conventional tabl & A ations| and, consequently,
or odi spersi bl e tablM&{s ifnereaseat only patient
conveni ence but al so pagtient conpliance. 10 The
active pharmaceuti cal edient that is incorporated
in the fast disintegratipg tablet may partly or
conpl etely dissolve in tthe nouth, thereby enabling
absorption to take plac& fromthe ordl) cavity. In
literature, several terns have been applied for
orodispersible tabl ets. Anpongst these are 15 fast
I teadi j I lgﬁﬂi
ltisa Se@%c??gtéééél rat ng t a (gpgﬁ 5Ci?ytapt b Mlﬂ?a‘ﬁ@ éé SOl fghibitor,
accordinghbhaving antidepobssant sctiviildset s, nout h- di ssol vi ng
tabl ets, quick-disintegrating tablets. Various
nmet hods have been applied to manufacture fast
Escitalogth@ \ﬁiﬁﬁ{sﬁ&ﬂsﬂ%éd@ U £,943/BOYY. 'FHe 63&%1 %ﬂ%aa%@aé&?s@lated as
of unconventi onal nent and I|cate
the oxalpﬁeoé‘"@gbmgor@,eﬂnrﬁsqnggpm bagehwas obsauwbh asi ampiloRscitadppram is
ques. Many of these nethods result in fast
marketeé&gmﬁtogcéf'ge“ ng tablets with poor tablet strength and
low friability. This may prevent the use of
conventional packaging material and conventiona
packagi ng procedures. W?2005/ 018617 di scl oses the use
of conventional nelt granulation to produce granul es
25 froma | ow nelting point conpound that nelts or
soften at or below 37 C, and a water-sol uble
exci pient. The granul es were subsequently m xed with
active pharmaceutical ingredient and additiona
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It has now been found that the base of escital opram

may be obtained as a very pure crystalline product,
woMli&GRe{y easily be handled and fornul ated CT/DK2006/000366

conveniently into tablets and ot her pharnaceutlcﬁP

forms. Furthernore, it hasybeen found that an

efficient purification of escital oprammy be

Escﬁah%?&ﬂ'ﬁ@ﬁ iRYeF idng BRPHERSH ERIine 6! thal ]%2555%5( g.lsGI:OSé?f in WO

oxal ate 5 salt) by crystallising t base, and

20030064} anal WO 2@&)50P %l |y forming a salt fromthe base.

It has |ikew se been found that a very efficient

purification of escital opram nay be obtai ned during
Crystallirustiadlbpras 19dresemidel wirdsmldsed gn Wb 200M0567¢E base or

the oxalate salt) by crystallising the hydrobrom de,

and thereafter optionally formng the base or a salt,
Orodlsﬂé'ﬁﬁlﬁg tibletd !wet ?ﬁné@cdﬁ)ﬁﬁ@fﬁ@f&{ﬂcﬂﬁm 5@ e Net feaﬁse Or?difpcrsible

ese puri |ca I On processes are particu useru

tablets disintegenoin thg novtle amddicasubsequienidy smaﬁo%d uﬂnm rsaddlvyntageous for

sel ted o eSC|tan ra articul ar
pationts gt ARl Rp e PG bled P s A gpnsgquently
orodisp&rdibd tdbl&ﬂino‘iéafsé‘ 3ol @nlyn?ﬁ:%t fcb@nien0® buhlso patient compliance.
|sobenzofurane ring and/or in 15 |l acking one or both

The actife phesmaeautips! igerdinnt thatds iingaspaoraigl 4n dbe psit clisiniggiating tablet

may paﬁpy éoﬁ%ﬁlﬁggﬁlgﬂlv@f tﬁ’l? rn!\dlﬁﬁ, t\ﬂgﬂeﬁ)h eﬁ'cgbq.m%l a%‘égrpttign these place

from thd 31 (adiityet hyl am no) pr opyl] 1-
(4-fl uorophenyl) -1, 3-di hydro-i sobenzof uranes havi ng
hal ogen (in particular bromde and chloride), an

In litera®ftb 08 vEil RRmSHa®E bhdh &ﬂﬁieﬁ'f@f‘or%d Beﬂsﬁﬂ’s ’caﬁ@%e NaRGAEAREse are

ring, or the compounds of fornula
fast dissolving ebies,astadispveng tabpass, dhst ohmlﬂe&aang |tzth1@s trapllt ¢tbets, rapid

dissolveffabRiofsia S e R nl dnslbiels st ERuicehuine hiets

nanufactured in a nelt aggl oneration process, nelt
coating process or nelt extrusion process that can be

Variousgagthedskaye hepm gpplénd lermanviagtoredpst dadigiesmiing tatdels. Many of the
tof%n .

mthod Y8 B0 AL POl 8o S ctmiqes

such ad’]éﬁt;ﬁﬁlztaﬂoﬂ drginfedmt 1eckniqibay eMasy afnthess rﬁéthgdlﬁ lrgsult in fast

disintegpigiag HHIPS ST oar TahGbtopth S ios BPRIRE THS iy mevabthe use
of convéﬂdohar aeﬁagmgghﬁer@r £nd éo&ab&ewﬁwa{cka%.ﬂ% gfo@eamtea

sui tabl e exci pients and conpressed tabl ets.
Summary of the invention The present di scl osure

wo200B Y} bl 4 & 5y AP Gl BB FTpFf, st
from a ROMeURF RrinesihpRinaRhAMERLer Bifka dt rbrsdélldv@l 3f700Nand a water-
characterised in 5 that it conprises cry stal line

soluble @xeipionf.op ke rgrapyes rrecte nisberavenily naiped leéh egsfive pharmaceutical

il ] B4 R, A 50y ST 5 o

low hardsess, 2akbeElesd.n whi ch esci tal opram hydrobromide is
precipitated in crystalline formfroma sol vent and
separated fromthe solvent, optionally

Manufaétﬁrlﬁg' }h%ﬁi%ldk k9@ dreOiePbn ’Eﬂ?er lﬁetoT eﬂﬂgneg I%gﬁpment and techniques

transforned 1nto escital opran1 free

and that pésadtria &t tistae drytingloblotsabitie sfibient stengthfarg thewifdedlesirable.
that the escital opram salt manufactured is not the
hydr obrom de. I n another enbodi nent, the present
di sclosure relates to the pure crystalline
escital opram free base or escital opram oxal ate
prepared by the above process of the invention. In
anot her enbodi nent, the present disclosure provides a
process for the manufacture of a 15 salt of
escital opram preferably the oxalate, in which the
free base of escitalopramis precipitated in solid
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5 dissolving escital opram free base in diethylether
and renovi ng escital opram N-oxide as a solid
rial. In a fourth aspect, there is proyj ﬁﬂ:zﬂ
W"gﬁﬁoﬁ lgg@bfor the reduction of the anount of Y)ICGL 06/000366
escitalopram N-oxide in egcital opramfree base or a
salt thereof conprising dissolving escital opramfree
It has rﬁ)vp%%gn'fﬂuﬁh Bl YhE LAY oARLiFARNNGaf Il LRhPRA 3V a very pure
N-oxide as a solid material. I'n another enbodi nent,
crystallinh eorpdes,ewmbichlinsayl @sily de hahdied sind dommlaed dosymisitlylisto tablets

t abl et havi a hardness of, ,at .l east N and. an . .
and othegr apa?xguﬁ?ag ggugtsi g SEPOIG, At lPag éageq f%llﬁé %}?(5 an eﬂ}]caent purification
of escitIOpRin $hdyObeAbbiakikd \WriRR 3hMRERNHre CoFl estifd6@eme@lg. of the oxalate

adsorbed onto a water soluble filler, one or npre

salt) by grystatlisng detbgse aed Bierdadanertionan ferdpgn salbirem tBobass| e
filler, wherein said active 10 pharnmaceuti cal
ingredient has a nelting point in the range of 40-100
It has likewikebesnofohed thatrb ocdyrafitient heifpatiseof esditslopaaiimay be obtained
. relates to a.method of nuf acture of an ..
during %ﬂ%?ﬁ%@r@ieﬁ&wﬁﬂﬁwé%gaé? he ?&Pﬁ)&éﬁ’dﬂr&gs%alefs AT 2y rgstallising
the hydfbrdideN dnd RGertHet 'opBiBhally forfdind @e BRE e sACTI NS is not the
pharmaceuti cal 1 ngr gdl ent” at a tenperature above,
hydrobramaden droor thelbagght | y bel ow the nel ting point of the
active l1l5pharmaceutical ingredient, whereby the
active pharmaceutical ingredient is adsorbed onto the

These puEfieiticiOoprebétes el iticutarly asdfaMesl rbiyotdglihemédiates which are
nperature below 40 C, c¢) m xing the mxture of the
2

te h
structurglbt ¢logely rlated éxexcitalaprany gk particiar gappewds which only differ from
. er - | il s e. i si .
R e e S
lacking wha b bethi oft the tradtiyd tesowist Andirtanedings wiick haveplstsicAPchemical

N. I n, anot her embodi ent, the present _disclosure
probertipt LB Elogh oy IRREaRH SR8 s B amp B propy 11
(4-ﬂuor§§&t&mgglﬁﬁﬁﬂﬁﬂﬁﬁﬁ8bé1ﬁoﬁﬁ%ﬂé§ AR50 hiebéH (RdpslBeshd BidnRide and

I'nvention In one enbodi ment, "the invention
chloride),einaaneide op ar swértialpopitiamStafake Isabenzofuranslring, botheicompounds of
formulaiﬂpparti cular in a solid formconprising crystalline

't al opram free base, and nore particularly in a
solid formthat is at least 90 %crystalline, even
nore particularly at least 95 %crystalline and np

St
Furtherrpere; p aigvelityge of orpdispersibly tablets, with highmtrengig el 4ipRility bas
been de%\;éfogeg.v %%beogaoﬁra: %%&ﬁsﬂe?siﬁ%y bt 1B 6 GhafirdRET in a melt
ree base. relates to a pharnmaceuti cal conposition
agglomeraiidieprocesy, mble cegngtpmdarps anmnbit estriaeprioness dlidt dak be performed
. as di.scl.osed abpve. Particular]y thel phar maceut . cal
using coryeRHopal; YRt igEtameTRlion CQWAMSPS OF ZR§lh §XITysieR, equipment. In the

process %@ﬁmeéﬂérﬁﬁéeuﬁeﬂﬁﬁgkﬁieﬂﬂ ifaEREH Y t&tﬁ*)érﬁﬁlré B¥SR! laRfind or
may be prepared by direct conpression of escital opram

slightly ibelevd rth teeltingrvipoint do nwelt tagglmerate compinghit ¢rat filler particles. The

Al t ti , 5 t . t . l,ate . .
sagtom o A 1ok s BRI S A, B b8 s
andcon@@ggggmﬂt@ﬁmet@xci pients may be used for conpression

of tablets. In yet another enbodi ment, the invention

relates to a nethod for the manufacture of
. lo r a. . e
BscitalofRE) YAERRE R ARpIIDDE i e KARhERGy, in wuch qrodigpprsibie
tablets, precipitated in crystalline formfroma sol vent and
separated fromthe solvent, optionally
re-crystallised one or nore tines, and then
transforned into escital opramfree base or a salt
t hereof provided that the escital opram salt
manuf actured i s not the hydrobrom de. In a
particul ar enbodi nent, the invention relates to such
a met hod wherein the escital opram 15 hydrobrom de is
precipitated froma crude escital opram |n another
particul ar enbodi ment, the invention relates to such
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10 Throughout this specification with clains, the
conpounds of formula (Il) may have the
S-configuration, the R-configuration, be racemc or
any m xture thereof. Thr oughout this specification
with clainms, the terns "escital opram oxal ate" and
"esci tal opram hem oxal at e" bdth refer to the sane 1:1
salt between escital opram and oxalic 15 acid. In
“anot her particul ar enbodi nent, the invention rel ates
Sunomatichf the ietdntidnwher ei n t he crude escitaloprarn is
subjected to initial purification before the
esci t-al ogpram hydrobrom de is precipitated in
Therpyeserl disahesuroprrvidspihesrysealing s of essHalopram with the formula (1)
enbodi nent, the invention relates to such a nethod
“wherein the escitaI@@_a hydrobron1de i s transforned
into escital opram freejba esci tal opram oxal at e.
25 I n anot her enbod|ne:_.= ﬂf{n¥§@t|on relates to a
crystalline base of escital pfanmi” or an oxal ate salt
d] process as descri bed

of escital opram prepared
above; in particular such yase or oxal ate salt

whi ch contains less than 0.2 % inpurities other than

R-cital opram nore partlculérly less tHan 0.1 %

Part|cularly the invention relates to a crystalline

e or.gxglat e

in 3375t Bl BBt ed S SFEIRARS RS, HUCRY form characterised in
th@titheﬁnlﬁﬁasnc@ﬂalﬁne lemﬂat@mm 8 ot her than

R-cital opram particularly less than 0.1 % In a

particul ar enbodinment, the invention relates to a
In gmpsembedimento 4he roeseak disalosurs aevides @i Bioresselr dhevpanufacture of
es¢l cﬁ%&ﬁo L8] zrllssv’e {)ﬁaﬁ aﬁ_ﬁh Qfe%’lf o% ‘fe%blgrﬁf,% ?J%%fat]ggitl a\{/]igllch escitalopram
hy@f®edrhide ak I]gﬁébqﬁmﬂed ke cekallie font komsa @(f)lveﬂitp&tfdl $dpamated from the

are given _as area%as determned by HPLC In

solygify PiironaHty seerrstilised nae prpeH B e nd Tipm s e P gacitalopram
fclaed 00 TRQURELHE R oo L bl B0 801 381 ho csctalopram sl
mauuécthyped Btredtherhydalbrainfder m from a 10 sol vent and

separated fromthe solvent, optionally

re-crystallised one or npre tine and t hen
In pethet emhedimient dhe prearnt diclosuts Telitepioathe DiFe grystalline escxtabpram

: fre@%%l’.e (%ng% @gg@q}xqﬁ@é %reéel}gd {gﬂ{%%b?@%{o@% R iRveakoh.

|ta opram ase I's
preC|p|tated froma crude escital opram I|n another

Tn RAGthéCethBddiR B0 ehoraient HRElokuty @b idds o pﬂoﬁésﬁ&‘mt thestigdufacture of a
a method wherein one or nore i mpurities qof t
salf i nascisaloppp, pRREFabih ﬂ}? palpig) é‘gé?ﬂ“?ﬁr %%W@aé‘? &f escitalopram is
d. f c
préc?ﬂmgeglslp grngr@ePJ Igfcl:llu 1v@n %ﬁhge}%fatt&i] ﬁgﬁlav\,ﬁier%gb%]éﬁ% optlonally re
criBtaiived o2b ot moae) ﬁtﬂa:e fangb ﬁfehltmnlsﬁnnairhﬂxd b iphapactiigcally acceptable salt
invention relates to such a nethod wherein the crude '
of gi@tRloRI®hr am i s subj ected to initial purification
before the escital opramfree base is precipitated in '
In %%%co dfa?%emc ther %3@89{(1%& Q#E&Egr foPh-féZf?%ﬁ/ &Q&%%@ e&ltlaﬂ)pram free base
ul ar enbodi ment, e I nvention
or rfel salt ethefc@f Sctl@k‘aoaerﬁedl hadthahesseitalopre  &gdiobminoge aimn precipitated in
free base is transfornmed into escital opram oxal at e.
I n anot her enbodi nent the invention relates to an
or odi spersi bl e tabl et having a hardness of 5 at | east
22 N and an oral-disintegration tine of |less than 120
s and conprising an active pharmaceutical ingredient
adsorbed onto a water soluble filler, one or nore
di sintegrants and optionally additional water soluble
filler, wherein said active pharnmaceutical ingredient
has a nelting point in the range of 40-100 C, :
particularly in the range of 40-90 C, nore
particularly 40-80 C, and nost particularly 45-70 C




10

di saccl aari des, sugar al cohols and pol ysacchari des;
and nore particularly wherein the water- 20 sol uble
filler is selected fromthe group consisting of:

mannitol, sorbitol, glucose, mannose and | act ose.

In another partlcular enbodi nent the invention

relates to such an orodlspersﬁble tabl et conpri sing
an antioxi dant such as a Cl.6-al kyl gallate, e.g.

propyl gallate, as an intra- or 25 extragranul ar

cgxiallipe efotm flom anoiveat apdrtpacaitd froenthediolvent, optienally re-crystallised

invention relates_ to su an orodls rsibl bl et '
oG CROHS B e BES TOnSIamaith Ao SSOTNPPIER, F1e i, ¢y sell thereof
prédidbPASE e %scl}{valdﬁ?zﬁﬁ sﬁ@ﬁltahﬁfdl:ﬁféd)is abt th@ﬁ?drog’l%nﬁhe even

nore particul arl [ east 40 N, and npst .

particul arly at Ieast 60 N. Suitably the 30 tablet

has. har .in the range of_.22-125 art'cu Al .
I3 d g SRietribre A Apryeader BoserpiagBY gy B1YH Seitalopram
chR@bich §ddl ﬁrthé’t At frédhsBRShrepiplthred il 251 dyfobB-Aed® a solvent and
N. Evenly suitably the tablet has a hardness in the

sepapigd ﬁmzﬁlei@olvnnt p«zrrttqn@llﬂf aetyysyglisedo opg qrppwre times, and then

_1H%§%) %yﬁﬁ %ﬁﬁ@ml N, ..even nore particularly 25-60

i cut Iy 30-60 N. WO
2006/136169PCT/DK2006/000366 10 In anot her particul ar

Tn 8BRE} BBBbdindcRE thE‘FS%EﬂtQﬁsdl&Ju% EdatbO 1S the hudd crystalhne escitalopram
or odi spersi bl e tab whi ch has an

oxelatd prdp%cmbxegleatbpmpmcmg ohthd eesent digelosge.s,
particularly less than 40 s, and nore part|cularly

| ess th 5 | t her nbodi nent . .
In iathph g i shes PR SLfionfeitasB R LesErar e reduction of he
anmm st escmlo‘foﬁnb am-&idd {(@PI L('gtdim‘éfhymnﬂ@?)e : aalf‘(4]{11%ro—phenyl)—l 3-

partlcu ar no nore % nts

: dﬂs{sﬂm-aslobelztoﬁlrb@S teselebnitnla, Héosidelins p?@ttg}opra@u frgpbasesor a salt thereof

descri bed above are selected 10 fromthe group
COPBHEYSt i ng of: M crocrystalline cellul ose
(cellul ose), sodiumstarch glycolate (sodi um
car boxynet hyl starch), croscarnell ose sodi um
(cel lul ose, carboxynethyl ether, sodiumsalt,
crosslinked), crospovi done
" (pol yvi nyl pol ypyrrolidone), povidone (polyvinyl-
pyrrolidone), natural starches such as maize starch
and potato starch, pregel atinized starch,
conpressi ble starch, alginic acid, sodiumalginate
and polacrilin potassium (2-nethyl- 15 2-propenoic
acid polynmer with divinyl benzene, potassiumsalt);
and in particular fromthe group consisting of:
M crocrystalline cellul ose, sodiumstarch glycol ate,

. croscarnel |l ose sodium crospovi done and povi done.

Most particularly the disintegrant is a
crosscar nel ose sodi um product which may provide a
nore stable product conpared wi th other
di sintegrants. 20 In yet another enbodinent, the
invention relates to a nethod of manufacture of an

- orodi spersi ble tabl et as descri bed above wherein said
met hod conprises: a) mxing the water-soluble filler
and the active pharnmaceutical ingredient at a
t enperature above, around or slightly below the
melting point of the active 25pharmaceuti ca
i ngredi ent, whereby the active pharnaceutlca
ingredient is
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adsorbed onto the water-soluble filler, b) foll owed
by cooling to a tenperature below 40 C, in particular
bel ow 35 C and nore particularly bel ow 30C; C)
m xi ng the m xture of the actgve pharnaceuti cal

i ngredient and the water-soluble 30filler with one or

difR8n g bshtAlop oA RS baRinREthORBet ﬁn@?é’iﬁdviﬁ% ChiaRpt AR, N-oxide as a

pressing the mxture into tablets with a hardness of’
soditl m - 22 N. WD 2006/ 136169PCT/ D1C2006/ 000366 11
Thr oughout the description and clains the term

"cpol.jng" ¢ rises active an ssive.coaljng. The .
In gSBEh et SO i HAHOHLE PRICER 1o Qe HapRgof esitalopram,
NSRe T eitiobiahdBed Biscldie $aDetebn BompiiRE ARSI Reitalopram free

advant ageous in order to reduce adhesion to the
baserimchiethylebgrimd rglorinigregeiplons o sNreaydes apodigd amateridby

i on beam enhanced deposited coating avail able from

Bea | oy Techno] ogi es LLC n a particul ar. .
InGgRT MR the BT e ?;lat‘éfb@v"’él POIRBFFLfrigglet having a
hafdneds HEHMELRLYNE aRPRY Srad QistdiGer iR #1268 oP PdsB tthf 140N€and comprising

active ingredient. The nelting point is preferably

annidtiverplermagryticdlr iogredient adgrmd potet 2 préeeseloble Aler, one or more

.48 C C, .onset) .. 15 e terns "cr esci tal gprant', . .

isRiegiane abg RNy A eri PRt e 3iche RRET said active

pHahdcehifi@l skrddigithad B elfinptpbig in HRSAEES o ) YOO QNPT i se
inmpurities, in particular inmpurities of formula (11),

whi ch must be renpved or which it is desired to
Inraawdwe enibhdinomt dbe gadsentdipclhare rileten te apmetioddf manufacture of an

di.r ect. fromthe reaction mxture, or the crude 20
Or?‘helg?f"_lr‘?l%]ﬁ t?hl%aaﬁssﬁ?i’ﬁﬁ%% BN M) ected to some

i ni )i AlixiRythd At QMubl& Mlcr UAE the- ackify PhakhhsatitANingredient at a

and/or treatnent wth activated carbon and/or silica i

gel , &meperdtaresabdaves gravad eubliddyebelpy gy mebmgnpgint of the active

Vr:‘na ; bgﬂ ?‘n??lgl %l%%gf Bl ygrggﬁtee%tl(’) p‘%?%?l?}y\oﬁr}h% pachk}s n%&fé;)%;c%{%cﬁlﬁ 1rggred16nt is

sol vealsorf:ddhntd thetterdokibil Blleresul ting directly from
the synthesis of the salt. 25 Simlarly, the crude

mi xu i@ loxeshycophpg sk tepperbrg peles b d obt ai ned

di rectl.y: fr d S, ' f : rl] _

r o Gt tipb M SO RS ok AOTHRYOMCACERN Ml Wter-soluble
have Hh#enwith bheot mdrd disiategmnisrantioplions]lysithed dxatpémirs

urifjcation, e.g. one re-crystallisat] and/ or
Pressig R CRgC toat%tzlﬁwl@oa %ﬂgﬁ%‘aﬁogﬂ&@éf 22N ca gel . 30
The base of escital opram nay be set free fromthe .
In canggher sembodimenfi dhoPressst drelosyigdeelaen o jphagmagertigal eformulations

m%%géﬂggg%%@r%ﬁb%&ﬁ@Bﬁ%?ﬂnyem and then adding a

nor e. e organi c solvent may be
tol uene, ethyl acetate, diethyl ether,

Damerw&eskﬁgﬁob of e it &ATon WO
2006/ 136169PCT/ DK2006/ 000366

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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12 diisopropyl ether, hexane, heptane, cycl ohexane,
nmet hyl cycl ohexane or any other suitable solvent as
woYelslz@go M xtures thereof and the base nmay beP@HPK2006/000366
conveni ent base, preferably NaOH or NH3. Likew se,
the base of escitalopramrfay, if necessary, be set
free froma crude m xture containing escital opram by,
relates forepharsateuticaliomplosition coniginie: thej sseitalensamdrgediase fysolid form

. .escital opra ase_.may be subjgc e e .

s disclGed 500EL PRRPARD L RRBP OB Rr o orRgb e il administration.

/The phituSebdiidahtedfipbsliibh Wetalingn® fher vertha ihagebeoprepared by direct
esci tal opram may be isol ated by separation of t

compregsigranf esqitalopeant o plmpduEqWED FoTEHASRA] %W%W%(i@%nﬁi"d% a

wet grari@%gﬁo? %,Yrﬁél{ #gﬂ%l {e%?reséiﬁ%og)%ﬁrlﬁ,is JAgIPASRIRAke RitRReRVentional

a en. crys I on of the 10 base
excipiedts effybeastd frtomprestionss mbletd. kane, i ncl udi ng
n- hept ane, hexane, isooctane, cyclohexane and
met hyl cycl ohexane, 2-nethyl -tetrahydrof uran; _
In yet Jdi6d 8RBbAiRRM: TheNndhitioh G td BomBBbA Mop Uit ehdiRfiure of
or mxtures thereof; as well as m xtures of one or .
escitalopmnefieé baseeorabsalethereof icharacterisnd,/iarthat erritalopramehysisplypmide is

. ..sol.vents such, as_.ethyl .acetate, | €, i1 _
precipitg i GRBELE 1ORREOBTY FF TG ot SPaRs R S b ROl Coptionally r
crystalliBdE 800 bf nf6 finRS, ZuddtheANRinsfoimed pito pacitlloprandietSbase or a salt

separating the escital opram base fromthe sal vent.
thereof proyided|thatrike essialopraspralimmamectiugd ipeot F@W&t‘@ﬂl %Sed
fromthe sane solvents. Crystallisation may be
initiated by seeding with crystalline escital opram.
In 2 par@¥idhedabstimenty SedhVdntion ecaics & symharméthed whasin the escitalopram
Phar naceuti.cal | y accepfable salts of escital opram
hydrobremide i§prech PR éc SEEABPIARLr ed by 20 net hods
known in the art. So, the base nay be reacted with
either the stoichionmetric anount of acid in_a water,
In anothrdr geiriidudarsanhheglirhents thehinsentinpetedates tor sush Hamefhod\jvigsein one or
. suhsequg t i solation the salt by concentration and
more IPyGHes gt fOW‘il’??@ﬁoé ®ss of the acid in a water
i mm sci bl e solvent, such as diethyl ether, ethyl
acetate or dichloronethane, with the salt separating
spont aneousl y. Z¥pe~gsci al opram free base or
esci t al opr am oxal obt@i ned qy the nethod 25 of the
i nvention has a 7 hidgh _puwri N agnd contains | ess
than 0.20 % i npurities]other T ha® R-ci t al opram
particularly less thag®@ 0310 % In particular, the
esci tal opram free bag esci tal opram oxal at e
obt ai ned by the net hody6f the invention contains |ess
than 0.10 % of any particular inpuri ot her than
R-citalopram Oher salts of escital opram may al so be
obtai ned i nng very pure formby this process. 30 13
Thr oughout t FFs. spesificatign with clains, the term
"solid form' refg Jbgolid formexenplified by
crystalline form s, solid form glassy form
foamas well as m “héteof N5 Thr oughout this
specification with clains, neltiné points are
measured using Differemial Scanning Calorinetry
(DSC). The equi pnent s a TA-Instrunents
DSC- QLO0O cal i brated & mn to givdlibhe nelting
poi nt as onset value. Agout 2 ng of sanple is heated
5 Cmnin a loosely cl @gsed pan under nitrogen flow.
10 Throughout this specification with clains, hal ogen
nmeans chl oro, bronmo or iodo. Throughout this
specification with clains, the term "orodispersible
tablets" refers to uncoated tablets intended to be
pl aced in the nouth where they disperse rapidly
bef ore bei ng swal | owed. O odi spersible tablets
disintegrate within 3 m n when exam ned by the 15
test for disintegration of tablets and capsul es

)
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than 30 mM of water. In particular it refers to such
substances that are freely soluble or very 30 soluble
[ . That is substances where 1 g i S SoOlpglpha065/000366
wolzggéé\ﬁ%ﬁgn 10 mM of water. 14 Throughout this
specification with clains,7the term"di si ntegrant”
refers to agents added to tablet granulation for the
wherei® O BB eeh, Gans ion 9CONEL,C RmderSdepeniitsty 4re Hydmakn or methyl,
__apart, S? I si ntegrate) when placed in agqaqueous
providesthity 16 hrtnef R gnd R sremgitwlithen 428 RAbY Femp; adfbe bond drawn
as o 2igl B PR oA RE kB0 0t B SRR e alolRd Rle double bond may
be E- er)#al bye pandvedufram enbahicednit thbespitdopramelby ithalprocess. More

. C osjitiopns of the invention Jbe, adm nistered.n
partioulily Qe SB1CE TS T TR RSB 24 PO b O fofula (1)
Whereiﬁg\‘j\igmr&ne folchiord Bnd 2 2H@RP RE atidf1er s —copgw &8l R' and R? are

p ers or syrups, or pargnterally in the faorm of
methylumals cyneo.iR ds dythwgenaed Rois mathakior svherain redmpsrifies ate of the

t har macgutical conpositian fwention are
formulaa@:ﬁ?ﬁr%g{eér} °8?§ Ho aﬁo%de&s::\af’ ?‘ fﬁg u g‘? isIeﬁl',rfbodi nent ,

the invention relates to an orodispersible tabl et

conpri.si ng_escital opram free base, whereas jn_another
Througheyitthisyspsaificpiien avithepipigs mtcmﬁﬁawﬁacfm%r@ a (1) may have the

S-confib 3LEM, Hhe RUBREATRAGE bGAERAL bRWRARBAk iRBediase OF fne

ion may Pe pré conventi onal met hods
in the art. For exanple, tablets may be prepared by
i Xi hg the ti.ve ingredi.ent with ordinaty, excipients,
Throughoys B_Séﬁfifgéﬂafl?nc@ﬁ%r é‘gaéﬁ”ﬁ’g_'yﬁetqﬂnﬁt u?ﬁé’l%p’?m oxalate” and
“escital rhiBRakhiet dBfHElctdrRg tHBGMP1 sk B8RIceR efitalopram and oxalic
excl pients conprise: mcrocrystalline cellul ose,
acid. di basi ¢ cal ci um phosphate, mannitol, nmize starch,
potato starch, talcum magnesium stearate, gelatine,
| actose, guns, and the |ike. Any other excipients
In anotifsd Ghrtwla? SRRk NES invdhatR relfiee fesuch i niethod wbereirathe crude
__ be used provided that they do not reduce. the sh_ed:f L
escitaloprape ip subjpeted 4o |ivitial pyrifigasionbrierecths;sspifalopramniyydrobromide is
. f the stability of the active
premplt?%g?%%&@%%@eifﬁ he fornulation. In one particular
enbodi nent, the invention relates to an

orQdi spersj bl e tablet conprisin sci t.al opr free.

In yet agqter PAFSHIE SbRAIRRHER r@m@wﬁe’éﬁ%?‘? St thethod wherein the
escitaloFEBP‘i’x’gyﬁFdemﬁ%eisf Sa888AleONBo ARERNSHrAA Free tHAG or escitalopram
nvention nay be prepared by direct” conpression of

oxalate.esci tal opram in adm xture with.conventi onal
exci pients. Alternatively, a wet granulate or a nelt
granul ate of escitalopram optionally in adm xture

In anoth¥rtdnBddnmeRt iRNdveic RIlAES fo AR ysudlitks Basel 6ff escitalopram, or an
npressi on of tablets. 30 Solutions for injectiogns

oxalate ‘;éiy of esqitelspaare Prepared 5 aIPIOGeES B eessabed abqggiiepArtighiar such a

Qssi bl di-L] [ t . .
s o B9RSHR P S 55, il B o, o
particul@®y 1éb¢ than 001 Yd)Pariiealarlgthe drvention sdlates {o saystaliine basetue oxalate
salt as dy@ls o %@ut I ggq%g%bfgimlg%@mjng I &;’ %;{)g lé% o?"r;g? lilalaretl%uﬁt{' mvllalg:lttys 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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15 Any suitable additive conventionally used in the
art may be added, such as tonicity agents,
woRbRASE¥at | ves, antioxidants, solubility enhanCT/mg2006/000366
agents etc. According to the present invention, the
base of escital opram has I8een found to be crystalline
5 with stable white crystals and it has been found
other tHaRak-cithlepkams epartigulindy desy sthan 0.6 86. Engi partivwlan epdpdiment, the

tnventiQaRietes P A oG ity B CsafRr i e E BOAYT PG sputains less
f o Ghrigh ; ' i than 0.1 %
than 0.11% QFLEY gh%lgéﬂgfmtf Bkt Bith RdialéRad, t han was

obt al ne isation fromat |east 95% pure
esci tal opram hydr obrom de w t hout further
urification.. In articul ar el j : r NS

Throug s s Eiion 2ol 8 Pt p At RE doBRRhcs d'efep o5 arpas o
determifdbyPEPLCCUl ar i npurity was obtained. Accordingly,

t he "process of the invention for preparing salts of

escital oprarn has been found to give the salts as

v I8 i i L84 for tRE FRREABIE: of a salt of
In yet aﬁﬁgé%l %ﬁoﬁﬂ@%ﬂ%ﬁ? ng e&?o@%@&tﬁ%&hmy be i nproved,
escitaloftafiSdharicterisky ircthert exgitblhpramefied baseus preoipitated iin solishiosnirom a
. 15 Melt aggl oneration is an | omeratign_proc .
solvent pd sersyated e dhe BRINEREr Sptiagafty 1ot il gp GlopE fimes, and
then trafFIR ifid d S dr@Sciplopiafim {enperature. One such

nder 1s referred to as neltable binder. In a nelt
aggl onerati on process, the process is usually

, conduct.ed..at el.evat ed tenper at . ] .

i« AR St SRY e PR ) 8y mfl RIS e csitlopram

free basth¥ srbciplifed E0HLA ok bsitalopfanit can al so be hi gher and
even below the nelting point. Once the process 20

tenperature reach the level that causes nelting or

sof t eni of, t i nde ' j r L8bne or
In anotif pefityfi Ao e, REChvalklid sl flfl 4 ABtiR TRkuE
more imPuAGESSE thborti@@iat ure may be non-uniformin the

m xture due to local friction forces resulting in

| ocal friction heating. This results in that part of

the binder may,be solid whereas other parts may be

mel ted or softengo e(ggglonﬁpation process mnay

proceed by eithe @ drstributy on 25 nechanism the

i mrer si on mechani st or {by-a~sonbiriati on of the two

mechani snms. When aggl operates of the desired size are

formed, the aggl oner are cooled to a tenperature

bel ow 40 C whereby t @l ten or softened binder

congeal s. The aggl omergtes can, subsequently, be

m xed with excipients frior to conpré¥sion into

tabl ets. 30 The process may al so be conducted so that

aggl onerati on does not take place. In that case, the

process could be terned a nelt coating process. The

procedure is simlar to the one described for nelt o
whereinaZjg$ balegert borCONKE aom remayief tfeara e gedused im the gReitalopram by the

coating,material, i.e. .the t, bi nder, w ||
Process{ngie R q@mg(/%,}chtaﬂzgetﬁ?ﬁ va?regg?ﬁ?%{og@so. resulting in a

nore or less 16 honobgeneous coating layer. To avoid

aggl oneration, the processing conditipns o h .
In anotiwnpartieulat covRUim e GRCBNOD FEIGos IRachm Belps diberein the crude

... relative.tao t:h t ' I fila C base is

cscitalofyG 2 RSN QAL popficpicn Yeft® o Raliin e
pnmﬁmﬁw@gpgﬂ@nbhﬁ_be m xed with excipients prior to

conpression into tablets. 5 The nel tabl e bi nder used

in nmelt aggloneration is usually polyethylene

glycols, fatty acids, fatty al cohols or glycerides.

It has now been found that pharmaceutically active

substances with a suitable nelting point nay be used

as a neltable binder in a nelt aggl oneration process.

Suitable nmelting points are in the range of 40-100 C

10 I n one enbodi nent, the aggl onerate or coated
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know how to adjust the conpression force in order to

obtain the desired hardness and/or friability. It is,
woeBMeiee known for the skilled people w thinPpChrdK066/000366

that the conpressibility of the fornulation

determ nes what tabl et har@ness can be achieved by a

gi ven conpression force. 10 The invention is further

In yet iahéthsﬂ patiadaroamibdibment, lthBMmgntmcaqutmto dieh G methoy seerein the
. re perforned on a Juna §38%1’E£OX46nmID5
eSleal‘PHr eape ifitiaRsigrs ’@FRSFQF@QP g nobi | e phase
A (25 raM aqueous phosphate buffer pH 3.0 / 15

acetonitrile (90:10)) and nobile phase B (25 nmM
In anothepmnbmhqnbmsbhmvenﬁnﬁ fedatesolel 28, c@odismfeblo niéhlet Haging a hardness of

ot leas{ 2700 A o s nCE iR Al 1658 o0k B g an active

phanné@@ﬁﬁca?% @dﬂent%d%ﬂb% ONBS 2 6Fated SoliblE Hilleh €orfeObd Mot @isintegrants
rofile: Time Phase A Phase B Fl ow (mn)

radi e
and opgsz@lymd@n&m wytensaiutge filen, whezein @wé@ce*ae nh@m@sa@wel ingredient
has a meliing point in the range of 40-100 °C, particularly in the range of 40-90 °C, more

particularly 40-80 °C, and most particularly 45-70 °C.

In a particular embodiment the invention relates to such an orodispersible tablet wherein the
active pharmaceutical ingredient is selected from the group consisting of escitalopram,
ethosuximide, trimethadione, chlorambucil, disulfiram, fenofibrate, guaifenesin, lomustine,
carisoprodol and perphenazine and more particularly wherein the active pharmaceutical

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
30 N, 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 particularty 30-60 N.
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100 1.0 45.1 0 100 2.0 60.0 O 100 1.0 60.1 95 5 1.0
65.0 95 5 1.0 20 Results were reported as area%
wo Sbenskasds were used only for the identifi cat PERDER06/000366
t he nentioned conpounds. Exanple 1 Liberation of
escital opram free base frldm escital opram oxal ate 18
704 g of escital opram oxal ate was placed in a 6 L
t hree- necked fl ask equi pped with nechanical stirrer

i anotigh galiiR, oo Bh AR fo St ShpfigRie bt
which h%%ﬁ@isfn@e#&tﬂm%rﬁéf oPREH tha@ 606f pafictiasly tesa theacifss, and more

amoni a and the mxture was stirred for 1/2 hour. The
particulaplydessshamed®s.separ at ed and the water 5 phase was

extracted once nore with 300 nL of diethyl ether. The

conbi ned organi c phases were washed twice with 300 nL :
In anothd@baficuli | @sboduBent MISGhyertiont miates meuchy ap oralispgrsible tablet,

under vacuumat 40 C to give, a |light bro b
which has elrabilin ot 5o Guogo a1 05, i GUBERIE PG SPBERBU 1t i on of
esci tal opram hydrobrom de, liberation of the free
base and crystallisation of the base Precipitation of
Disintegkdies astableaioor asallin dicotwodispersibie kablets desgriked apove are selected

escital opram free bas .our i b - +99..16_ 9
from the PR o HOE 21 VP BRE ST AR CE Ry s flarch giveolat
(sodiumzé%&@ﬁ%flv‘ﬁ&cﬁﬁ aheRamhdliofe FodRiml- (¢diltoves taboxyahdtlyl ether,
contr e

react'or wth nmechanical stirring, reflux. .
sodium salhdrosstinkedc cn@bzwﬁdongd@olwpcamff%@?%m&@mrﬁ@lmﬂ-

.,solution s.heated to. ABir bighBed starch,
pysrolidSiE) R HELE! LR ey Pt Hhd et St propelaly
compresEbleS sta8e tAlgiRicvasid e xaditver alptnasn dud hel4ceilipepetassiven i (A-methyl-

the reactor was kept 20 between 40 a ﬁ 43d C. aﬁ’tlg’lﬁgrl ﬁ-omvthe
2-propenpio asid Relymercwith givinylbengene, ROGRSsL) 6”3 afffc 1o P

Y4 r | i dads eghrai Glycolate, croscarmellose
soup <50 D A0S b ra et
sodium, Erospovidoneand pevidsicoMost pamiceliriyche disdtegrant is atrsesearmelose

] and kept _at this tengerature faqr,.an_additi 2. :

sodium rproshuct which: R ATeVIEr & PTG TS o lfofau{;tl ﬁ§§1§5§§ Pt other
disinteedanlst €7 With 3 x 1 L 2-propanol and dried to constant

wel ght under vacuum at 60 C.
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;

¢) 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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25 Yield: 3,49 kg (93 %9 Purity of the product by
"PLC. 99,86 % (area% Liberation of the free base: 30
wo 590186194 esei tal opram hydrobronide (purity bBRCHPEZI06/000366
(the hydrobrom de salt): 99,86 % by area% was pl aced
in a4 L three-necked fl akk equi pped w th nechani cal
stirrer and pressure-equalising funnel. 2 L of water
Throught@s fiRddesdripion ané dldims the tom teasling? cempepes pvaegd passive
. adjusted to 9-9,5 by addition of 27 % w w aqueous
cooling.anmoni a and the mixture was stirred for 19 ' A hour.
The phases were separated and the water phase was
extracted once nore with 500 ni of diethyl, ec{qrjﬁer. T‘E’@ .
The uscauirtiblotics purphns wihhmsshcoEPBPHALE SHTARPRCNIfqen08 e frpleting
water, dried over 04,  fi : e etin
process iigaahe pAEERALS HoORSt B B SEROATS Y jf% g“ggjﬁ e
Yiyehd of 1699 %n Gesst alnhiugedi deposited eatingea@v : from
punchesT@lyeggﬁ?%F% ra?nﬁfree base was transferred to a 2 L
BeamAldycFepbooleeieg 3G control |l ed reactor 10 equi pped with
mechani cal stirrer, reflux condenser, N2 in/out and a
thernoneter. 50 nL of ethyl acetate was added
In a parfi@ildrenesbdiderk, Belmilingtinsiep ay hbovei ix penfermgdat pderpesatits above
© 40 C.to form a honpgeneous solution. Hereafter, a
thcmeltmgdwug&ﬂthqq@ctwsmge%e er 12 hours was begun and when
the tenperature was about 20 C the m xture was seeded
with a small anmount of escital opramoxalate (10 -é‘%o o
The melig} poltyspridralsigtwithn o rangediom dd 1A% C.onaftpaeferplyetd - 48 °C
about 1/2 15 hour. The m xture was then stirred for 5
(DSC; ometk-s at -5 C, the crystals were filtered off, rinsed
on the filter with 2 x 150 nL heptane and dried under
vacuum at 25 C to constant weight.

Yield: 432 g (83
The tertf “dudé escitefoptane”, Sicodasalthgnd fande gg{dg@d"%e ,t%ﬁz%tzswt that the

[ ti.n oint (.DSC, onset):: B G urdties of formula
salt andg/gﬁygf%ﬁ*rgsrgme ﬁ‘%y’ %Os%‘?sr asélnélﬁ’ﬁkgﬁ%’%éé gase_ 520 g of
an, Whﬁﬁ%dsab@%n%{ieﬁﬁﬁevtﬁ@ﬁiﬁs&’&sm toglstolee.own o | (_Purl ty:
99,25 % HPLC) was placed in a 2 L thernostatically
control |l ed reactor equipped with nmechanical stirrer,

i | # !
The cruﬁ;% s%l?I %{yﬁyﬁ%ﬁ%@gﬁé%@a dl%g tr@h Qhﬁréaﬂﬁéﬂ‘ﬁﬁﬁﬁlﬁ{, orfle crude

was a and the m xture was

reactionh @itkigek troayd hate Vikenesybjaeiet, 3o Lsomspinitid pukfieptigad ¢.g- one re-
~When the sol ution s ho eneous . ol ]

erystallisgion, Godlor Fostsal S RLET UG REt g apph e T s Bflesdd e e formed

subsequ?@l&rs t%gltg:a?ﬁerﬁ% aB BidNisidgl fhethod kivndh theerd] The salt may be

sci tal opram base) were added. vine direct]

isolated Gy preeipitation boit mRyeXigtinag 6okYant 6.2cin Higemixivee fpelijpgsdirectly
- stirred -5.C for an additional 5-7 hours 30

fmmth‘?/\ﬁé‘lﬂéc‘éfst‘gtrth‘?f?ét'cryst als were renoved by filtration.

The crystals were washed on the filter with 2 x 150
nL of heptane and drjed under vacuum.at 25 C.t
Similarlypthet emide weikijne .cOMPESERE eéggal@pr@ggg@y%c gﬁﬂn@ dgrpcﬂy from the

r t HPL G s % LabovilOmenti rocesses or it ma
synthes 3 S olbohbet Feooltinaia il X AEabolld ool Rotase, o 1t may
have beoil S&bikéted bo Sorfe B¥talpirasidufancohs putifictions e.gsyicraicayfahsation,

by precipitation of esci alaiiilgr_anfofree base or
and/or tFatReN MGt ardiveted cathepand/SF Bi°8 8% escital opram (free
base, oil) in ethanol was used. The ethanol was
removed under reduced pressure, and 400 g of the .
The basé 68 edcitatopranh mayee sctfsfren thecodg salt by Kissqlwmedhe frade saltina

foll ' dded: 2 f - ani
mixture o ar%%%” \A%ex{ %g%ﬁeﬁaage_na nd 4 %@ %g%ngo@ gé’sggt@%ﬁ%#& Hore. The
organici/%c? \ééﬂ{ U g@ ecﬂbde)ls’:,léﬁyﬁ iabﬁtﬁf@'dieﬂhgle Ref U nwethyd-tatbuyk ether,

0 atid amde), 2 g of the 5-bronp anal ogue of
cital opram
((R, 15)-{345-brono-1-(4-fl uorophenyl)-1, 3-di hydro-iso
benzof uran- 1-yl kpropyl }-di met hyl -am ne) and 2 g of
t he desnet hyl anal ogue of cital opram
aR, S)-1-(4-fluoro-phenyl)-1-(3-nethylam no-propyl)-1,
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according to the bel ow schene and procedures: SO
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.11.1 Base S.11.2 Base S.11.3 Base S.11.4 Oxal ate
S.111.1 HBr S.111.2 HBr12IF S. 1113 Base 4" S.I111.4
Oxalate S.1V.1 Oxalate ')/ S.1V.2 Oxalate S.1V.3_ Base

diisopropyl eﬁaeig\l‘&x@@alhapﬁne, cyelohekquief arcthyirystoheranccon anyapihpritable
ree base:

solvent as well as mixtures thereof and the base may be any convenient base, preferably

NaOH or NHj. Likewise, the base of escitalopram may, if necessary, be set free from a

crude mixture containing escitalopram by treatment with a base.

Crude mixtures containing escitalopram base may ber subjected to further purification and
extraction before the base is precipitated in crystalline form. The base of escitalopram may
be isolated by separation of the organic phase from the aqueous phase, evaporation of the
solvent in order to obtain the base most probably as an oil and theh crystallisation of the
base from a solvent, such as an alkane, including n-heptane, hexane, isooctane, cyclohexane
and methylcyclohexane, 2-methyl-tetrahydrofuran; 1-pentanol and high and low boiling
petroleum ethers or mixtures thereof: as well as mixtures of one or more of the above
mentioned solvents with more polar solvents such as ethyl acetate, isopropylacetate,

butylacetate, acetonitrile, tetrahydrofuran and alcohols such as 2-butanol 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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Throughout this specification with claims, the term “disintegrant” refers to agents added to
tablet granulation for the purpose of causing the compressed tablet to break apart

(disintegrate) when placed in an aqueous environment.

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

pharmaceutical compositions of the invention are administered orally.

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

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

In one particular embodiment, the invention relates to an orodispersible tablet corﬁprising
escitalopram free base, whereas in another equally particular embodiment, the formulations
according to the invention may be prepared by direct compression of escitalopram in
admixture with conventional excipients. Alternatively, a wet granulate or a melt grannlate
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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Any suitable additive conventionally used in the art may be added, such as tonicity agents,

preservatives, antioxidants, solubility enhancing agents eic.

According to the present invention, the base of escitalopram has been found to be crystalline
with stable white crystals and it has been found that the base may be crystallised easily in a
very pure form. So for example pure escitalopram base containing less than 0.2 % of
impurities different from R-citalopram, particularly less than 0.1 % was obtained by
crystallisation from at least 95% pure escitalopram hydrobromide without further
purification. In a particular embodiment, pure escitalopram base that contains less than
0.1 % of any particular impurity was obtained. Accordingly, the process of the invention for
preparing salts of escitalopram has been found to give the salts as very pure products of
pharmaceﬁtically acceptable quality. Accordingly, the yield may be improved substantially

during the manufacture of escitalopram.

Melt agglomeration is an agglomeration process whereby a molten binder liquid is used.
The molten binder solidifies at room temperature. One such binder is referred to as meltable
binder. In a melt agglomeration process, the procesé is usually conducted at elevated
temperatures. The process temperature can be similar to the temperature at which the binder
melts, but it can also be higher and even below the melting point. Once the process
temperature reach the level that causes 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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homogeneous coating layer. To avoid agglomeration, the processing conditions or the
amount of coatlng material, i.e. meltable binder relative to the amount of filler particles
must be controlled. The coated filler parucles can subsequently be mixed with excipients

prior to compression into tablets.

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

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

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

or pburing step may be performed in accordance with known procedures.

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

attractive method for melt agglomeration, because the method is fast and easy to perform.

Melt extrusion is a process wherein the low melting point compound and the filler are
mixed and heated in 2 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.
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Exemplary of apparatus, which may be used are low shear mixers, high shear mixers, fluid

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

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

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

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

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

profile:

Time Phase A Phase B Flow
(min) (%) (%) (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

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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1 WO 2006/ 136169PC T/ DK2006/ 000366 24 Exanple 5

Purification of escital opram by preci pltatl 0
Wotgg@?g%gpramfree base or hydrobrom de %CSDKZOOGIOOM“

Desnet hyl 5-Chl oro 5-Bronpg Esci t al opram Sanpl e # Type
Lu 14-017 Lu 11-109 Lu 10-134 Lu 10-132 LC-N'S

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

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

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

crystallisation of the base

Precipitation of the escitalopram hydrobromide salt:

3 kg of escitalopram free base (purity by HPLC: 99,16 % (arca%)) as a light brown oil
dissolved in 12 kg of 2-propanol was charged into a 20 L thermostatically controlled reactor
with mechanical stirring, reflux condenser, scrubber, gas-inlet and thermometer. The
solution was heated to 40 °C and HBr gas was bubbled through the solution until pH was
between 3 and 4. This reaction was exothermic and the temperature in the reactor was kept
between 40 and 43 °C. A small amount of seeding crystals (escitalopram hydrobromide,
100-200 mg) was added and crystallisation started within 10 minutes. The mixture was then
slowly cooled to 10 °C over 5 hours and kept at this teraperature 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-cqualising fimnel. 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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Y% hour. The phases were separated and the water phase was extracted once more with
500 mL of diethyl ether. The combined organic phases were washed twice with 300 mL
water, dried over MgSOs, filtered and evaporated under vacuum at 40 °C to give a light

brown oil.
Yield: 520 g (100 %)

Crystallisation of the free base:

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

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

Melting point (DSC, onset): 46.6 °C

Example 3 Crystallisation of escitalopram free base

520 g of escitalopram frec base as a light brown oil (Purity: 99,25 %; HPLC) was placed in
a 2 L thermostatically controlled reactor equipped with mechanicai 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%s)
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Melting point (DSC, onset): 45.8 °C

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

hydrobroemide

A stock solution of escitalopram (free base, oil) in ethanol was used. The ethanol was
removed under reduced pressure, and 400 g of the resulting oil was measured into a flask,
where the following were added: 2 g of the S-amido analogue of citalopram ((&S5)-
1-(3-dimethylamino-propyl)-1-(4-fluoro-phenyl)-1,3-dihydro-isobenzofuran-5 -carboxylic

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

15
The four parts were each sequentially crystallized according to the below scheme and
procedures:
A/O\‘
S.1.1 Base S.1.1 Base S.L1 HBr S.IV.1 Oxalate
S.1.2 HBr S..2 Base S.i.2 HBr S.IV.2 Oxalate
S.1.3 Base S.Il.3 Base S.0.3 Base $.IV.3 Base
S.1.4 Oxalate S.0.4 Oxalate 8.111.4 Oxalate S.IV4 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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with crystalline escitalopram free base. The mixture was then cooled to ca. ¢ °C and stirred

for ca. 2 hours, the crystals were filtered off, rinsed on the filter with heptane and dried

under vacuum at 25 °C to constant weight.

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

base.

Precipitation of the escitalopram hydrobromide galt:

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

under vacuum at 60 °C.

Recrystallization of the escitalopram hydrobromide salt:

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

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

Precipitation of the escitalopram oxalate salt:

100 g of the frec 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 starfed. The mixture
was then allowed to cool to room temperature and stirred for ca. 2 howrs. 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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Recrystallization of the escitalopram oxalate salf:

100 g escitalopram oxalate was dissolved in 1250 ml ethanol at reflux. The mixture was
allowed to cool to room temperature. The crystals were filtered off, rinsed on the filter with

ethanol and dried to constant weight under vacuum at 60 °C.

Liberation of the free base:

100 g escitalopram hydrobromide or oxalate was dissolved or suspended in water and ethyl
acetate was added. pH was adjusted to 9-9,5 by addition of 27 % w/w aqueous ammonia and
the mixture was stirred for % hour. The phases were separated and the water phase was
extracted once more with cthyl acetate. The combined organic phases were washed with
water, dried over MgSQ;, filtered and evaporated under vacuum at 40 °C to give a light

brown oil.

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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Sample (, 9) [Ferg4- f | uojfwripheny 1) -aralc@ueret hy healogys- pr opydlpgis3
—tthygdro—-Ssobetzafran—S—carborttrt+e—(0—7+53%=
S0 5 cnl fese N og 4G esci t{gﬁgpr am U0 0,47
S11  ((S)-1B3dd- chl or mglsi(4-f1 uay g3 phenyl) g43- di hydioai sob
enzofuran-1-y11{ propyl|-dinethyl -amne) (0.165% ;
S.12 5. br ofiBranal ogu@9ei0 esci t d.@pram ((, &RI{3[ 5- br Hifi6- 1-
i's
.13 (4-1l uoTo- pheny i6f, 3-di hyodg%-i sobeng’gpur an- 1-)9rqur op
SI14 yl}-doxetky! - amoogn (0. 291963 as desgjiizbed in ©lys
s was purified in different ways A
hem -joxal ate salt of escital opram was precipitated
S from pro [, 150 ) and o ic acid H20
0 (8.0 gr§§ I)(T. ;6@26. 0 g)d.BZI'he hem 6’§Qal ate sgl’4t%
SILT (T.1,Bag&k 0 g) 580 recryi4dl lized 040m TA (2504t nL)
(T. 11}, 24.3 9) From (T , 20 g) cital opr
B2 pase R4 | i bera ggland i soq"g ed as aﬁ)ﬁ%i | (15. 2%3])
S.I1.3 Aboutighad f the ggognt of tgus base (F48 9) wasg,o4
precijpitated as!|the crystalline base from
S.114 - (n- hepralatyl et hyP84det ate (WL 5), 8. 50.87) (T. 1101041,
(60 nL) and by hdding HBr (HBr in IPA: 0.12 g HBr/ni:
S.0 166 hseq ANt al ppram hydr ggspm de wag,s® preci ppuat ed
and ilsolated injcrystalline form (T.111.2, 8.53 %).
SILL (L yLyHBro1 g) wi8:3di ssol véblG n 1 PA (#83nL) and0d%alic
aci d,jq&.1420 (2 g) was ed. Th m - oxal of
S-1i-2 esci tla 5pr am pr g’I%rSJl tated (T.117.1, e%’%? g). Llat1?§vvi se
S.JI1.3 a henBawmxal ate 9871 of esd,@ opram@T61V. 2, 8033 Q)
was fdrecipitated after liberating and. isolating.the
8.4 pase ?531(‘% 78 ¢ 9=f%om (T. %1(51.352) fronf-i®A (70 rra=)03and
oxalijc acid, 2120 (2. 77 g). Exanpte © Reduttrion of
scital opram N-oxi de in escital opram
5.0 @6851. 3 gieits, purit§598. 60% 0,47
i ning esgital opr 5 N oxi
SIv.1 E@g% vvas%cfféssol vedal?’nﬁ%di et hyl 82§her
S.IV.2 Benperat wrzm Al nostgpmedi at ebyy
_ esci tal oprarn was dissolved, a
S.IV.3 943 to fo6 The sush&dsi on wab:13
stirn r thr ours a C A ipitate 77
SIV.4 gr amégv\a/alé{%fi I terg’amoff ang’ll?sgent i fi gqi?:\g/:vi th LG nggt 0

Table 1be a m xture of escital opram base and escital opram

N-oxide in a ratio of about 2/1. The filtrate

cont ai ned escital opram base (50.5 20 grans, purity
99. 0% (1TPLC-area% ). The anount of escital opram
N-oxide in the filtrate was neasured to 0.07%
(HPLC-area% relative to escital opram base. WO
2006/ 136169PCT/ DK2006/ 000366 26 Formul ati on exanpl es
(orodi spersible tablets) Exanple 7 Conposition
ng/ t abl et
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20

| Escital opram base 4.98 |l Mannitol (Pearlitol SD
100) 99.57 Il Mannitol (Pearlitol SD 100) 73.80 IV
stalline cellulose (Avicel PH 101) 6
Wo%ggﬁggﬁém stearate 3.69 5 Table 2 (I) Esci tgjlcgg)r%?%%mm“
base and (I1) mannitol (Pegrlitol SD 100) were nelt
aggl onerated in a high shear m xer. The tenperature
Examp¥ 5 MG ifCRIon" & Mlbﬁrd’iﬁ%ﬁgﬁcjﬁﬂ&tﬁg & @bfaBpfini Tree base or
speed of 500 rpmwas appli"ed. The resulting mxture
hydrobmemidd xed with (111) mannitol (extragranular 10
filler), (1V) mcrocrystalline cellulose (Avicel PH
01) (extragranullax filler) and (V) nagnesi um

steaffate (T ubrlspaaito) - |[DBndiyXt|SLCRIONAS [SBlohlo 1] BEéitalopram
Sample @’ €@nyipAl U1 ONSy, Eagdy faf 1-95d VIBS 1P NESRLeB2IWE- S purity (%)
Enantiohfep! LS USI Ng [dITfgTent CRFPreSSi @) Presgdir €3 during

the~fabtettingproCesy. The tgblret narndnesses, tabf et
To | Tadd TES AT 1T AT SEUEROAL bAgs T TS eRT ¢ SO8Y 6

I'T I C D 1 LIS LI I I
LRI v St P LY 7 Bl IR0 U'r% el o89
TH (/o) Irdgpstee ] O dlg Balhe 1, RI6Y | 0.2 99.27
T.111.14 Base 0.118 0.115 0.091 0.166 9_9.51
T.V.1 lhemi-Oxalate | 0,078 0.059 0.069 0.133 99.66
5-amido Desmethyl |5-Chloro  [5-Bromo | Escitalopram

Sample # Type Lu 14-017 JLu14-109 |[Lu 10-134 [Lu 10-132 [LC-MS purity (%)
Enantiomer {S) (S) (S8) (5)
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 58.89
T Recryst.ox. 0,13 0.114 0.164 0.276 £9.27
T.H.2 HBr salt 0.022 0.064 0.078 0.137 99,67
T.IV.2 hemi-Oxalate 0.014 0.037 0.073 0.126 89.76

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-y1]-
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,O (8.0 grams) (T.I , 26.0 g). The hemi oxalate salt (T.I, 26.0 g) was
recrystallized from IPA (250 mL) (T.II, 24.3 g)
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0.09 00:50 3 103 0.08 01:26 15 Table 3 WO
2006/ 136169PCT/ DK2006/ 000366 27 Exanple 8 Conposition

t Escital opram base 4.98 |1 Mannit
WOF%%‘?‘F#% SD 100) 99.57 111 Mannitol (Pear|?tbgim’§f5°6’°°°3“

100) 61.5 1V Mcrocrystal bfne cellul ose (Avicel PH
101) 51.66 V Croscarnel |l ose sodium (Ac-Di -Sol) 24.6

From ('IVII M@T@@itﬂ@b@hﬁ@ds@%s:i}b@&tedr @l ieoldted af b oil (15.4 g) About half
Escit al opram base and (11) mannitol (Pearlitol

SD
the amoggigf thisrhasa&t & 2wy I@'ﬁ@pﬁlﬂé@l ag ﬂleacr}‘ﬁt@hn%‘ﬁﬂéa from (eheptane/ethyl

acetate @3%&5? will 522 8‘g§ eT]%O%JJr i EY @%%il@ﬁ C#@ﬁ%ﬁ iRATPRQY60 mL)

and by ercﬁﬁlg HBg QHBT i IPre OviERsg FiBtAall i 6.6 nﬂ.l)lebc)ltafmlrmlﬁgﬂrobronude was

precipitgieh pif BepsApepeialb hipe) AL EEPELT| & 11T er).

(V) Ac-Di-Sol (disintegrant) and (VI) magnesi um
stearate (lubricant). The mxture was split into
(T.IL1f 608 ) ¥osplissoived s [z ¢FO pdotand wxalis addimHe@ 3 §2igltvens added.

di ff § g
e 4 A LSS REFS S5 8 CRRALES A
of escﬂélbpﬁb% :(TIDV?E Fsl of ReasOiretipitaied aifiep Nibtiatieg add dsslgwg the base
(6.78 g) from (T.J11.2) from IPA (70 mL) and oxalic acid, 2 H,O (2.77 g).

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

Escitalopram base (51.3 grams, purity 98.60% (HPLC-atea%)) 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%s) relative to escitalopram base.
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Conpression pressure | evel Tablet hardness (N) Tabl et
friability N Disintegration tine (Mn:Sec) 1 56
- ctable 00:30 2 78 Non-detectabl e 00:
Wo%g%fjggﬁgct able 00:56 Table 5 15 WO BenbRisoomses
2006/ 136169PCT/ DK2006/ 000366 28 Exanple 9 Conposition
ng/tablet | Escital opram base 5.0 |l Mannit ol

Formulatiga'ekifoPles PhtolRPersibR A ets)

Example 7

Composition mg/tablet
I Escitalopram base 4.98

11 Mannitol (Pearlitol SD 100) 99.57

1T Mannitol (Pearlitol SD 100) 173.80

LV Microcrystalline cellulose 63.96
(Avicel PH 101)

V Magnesium stearate 3.69
Table 2

(I) Escitalopram base and (I1) mannitol (Pearlitol SD 100) were meli 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 PHI01) (extragranullar filler) and (V)
magnesium stearate (fubricant). The mixture was split into three portions. Each portion was
compressed into tablets using different compression pressures during the tabletting process.

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

Compression Tablet hardness Tablet friability Disintegration time
pressure level N) (%) (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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11 Mannitol (Pearlitol SD 100) 73.80 1V
Mcrocrystalline cellul ose (Avicel PH 101) 51.17 V
povi don (Kollidon CL) 12.3 VI Magnesi um
Wo’om%@”“\ggbl e 6 5 (1) Escital opram base and (I ?”E‘%ﬂl&%§6/000366

manni tol (Pearlitol SD 10§ were nelt agglonerated in

a high shear mxer. The tenperature of the heating
Exampl@%n“ e was kept at 50 C and a mi xer speed of 500 rpm

was applied. The resulting m xture was m xed with

(1'11) mannitol (extragranul ar fil I er) (11/)

all aal l 11l 1.1.09)
l_bI_U\JI yot ar—+hRe—CerrTth Hac ! eIFL,CI rl 1IUL)

Comp(’s(&&ragranul lar filler), ospovi don (Kol |i don
IEscxtal%r Jam Bass! ntegrant) and \4I_93 magnesi um st ear at e
ubricant). The 10 mxtlure was split. inta. three
HMmmpolfHeedsolﬁéhOQ)ortl on V\m§9c55rrpressed i nto t abl ets

: € conptres pressures e 1]9] the
HIM&“P%‘BII@?EF és rocéss. The t6Zbﬁ et hardnesses, tabl et
IVMlch&yglngﬂetcbﬂﬁoﬁld the di sisntgagrating tines are shown

able 7. Conpression|pressure |evel Tabl et

(AVIGEIBHrldHéss (N) Tablet friability N Disint egratl ng time

ok

\% Crosc%egg)?g Sddidm (Xc T)lTSLOD"U 4% 90 004700 312107007
VI Magnesium stearate 3.69

Table 4

() Escitalopram base and (II) mannitol (Pearlitol SD 100) were melt agglomerated in a high
shear mixer. The temperatute of the heating mantle was kept at 50 °C and a mixer speed of
500 rpm was applied. The resulting mixture was mixed with (IIf) mannitol (extragranular
filler), (TV) 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 tabletiing 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 56 Non-detectable 00:30
2 78 Non-detectable 00:46
3 107 Non-detectable 00:56
Table 5
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Table 7 15 WD 2006/ 136169PCT/ DK2006/ 000366 29

Exanpl e 10 Conposition ng/tablet | Escital opram base

50 11 Mannitol (Pearlitol SD 100) 100.04 M '
Woewélf’ﬂﬁ?ol SD 100) 73.80 IV Mcrocrystalli neqz%rl%l&%m00366
cellulose (Avicel PH 101),51.17 V Prinojel 12.3 VI
Magnesi um st earate 3. 69 TabI e 8 5 (1) Escital opram
Rase and (11) nmannitol (Pearlitol SD 100) were nelt
aggl onerated in a high shear nixer. The tenperature
of the heating mantle vvas kept at 50 C and a m xer

Examp

cenpoond. of EOO v A \WaRe—aB

CCTCUO U1 OUUTT PTIT vWwas ap IT I—IIC' I'_CSLII_l TIIU III AL tre€
Composjfieh i xed wit h (I 1) mandf gfga[bl Textragranular filler),

I Esci }nggls%rocryst alTine cgld gl ose (Avicel PHIO1)
xtragranullar filler),| (V) Prinnjel (disintegrant)
1] Mamntmd:l(l(e?dﬂjtolrﬁ@d@&) um st ear altos. Q‘H ubri cant) The m xture

O — A

T Ve g Bl ThL®)t abl ot s |70 b i 1 or ent " conpr ese; on

IVMw&E:ﬁz%ﬁfo&%eHﬁ'lbb@g the tafiyaifs ng process. The tabl et
dnesses, tablet friahilities and the

(chela’fhlﬁit)egratl on |ines ar g shovvn in Table 9.
N T .}

sstre—tev Fabtet—tardness—(Ny—Tabtet
VCfOSpfOP’f‘g’BWI OPPQ}) Di si nt egclgﬁ on time (Mn Sec) 1

V1 Magnesium stearate 3.69

Table 6

(I) Escitalopram base and (I} mannitol (Peatlitol 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 PHI101) (extragranullar filler), (V)
crospovidon (Kollidon CL) (disintegrant) and (VI) magnesium stearate (lubricant). The
mixtare was split into three portions. Each portion was compressed into tablets using
different compression pressures during the tabletting procesé. The tablet hardnesses, tablet
friabilities and the disintegrating times are shown in Table 7.

Compression Tablet hardness Tablet friability Disintegrating time
pressure level ™) (%) (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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64 0.26 00:20 2 85 0.19 00:27 3 103 0.13 00:40 Table
9 WD 2006/ 136169PC T/ DK2006/ 000366 30 Example 11
Conpasition ng/tablet | Escital opram base 5. ‘
wopRiHiSsisp (Pearlitol SD 100) 100.04 |11 Manni ?’& /DK2006/000366
(Pearlitol SD 100) 73.80 Izg M crocrystal line
cellul ose (Avicel PH 101) '51.17 V Croscarnell ose
Exampf’eofﬂ um (Ac-Di -Sol) 12.3 VI Magnesium stearate

Composition mg/tablet
I Escitalopram base 5.0

II Mannitol (Pearlitol SD 100) 100.04
1M1 Manuitol (Pearlitol SD 100) 73.80

IV Microcrystalline cellulose 51.17
(Avicel PH 101)

V Primojel 12.3

VI Magnesium stearate 3.69
Table 8

(D Escitalopram base and (IT) mannitol (Pearlitol SD 100) were melt agglomerated in a high
shear mixer. The temperature of the heating mantle was kept at 50 °C and a mixer speed of
500 rpm was applied. The resulting mixture was mixed with (JII) 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



3.69 Table 10 5 (1) Escital opram base and (11)
manni tol (Pearlitol SD 100) were nelt agglonerated in

a high shear m xer. The tenperature of the h '
Woﬁﬁ%fligg%as kept at 50 C and a mi xer speed of S%}a’%‘?ﬁm"““ﬁ
was applied. The resulti ng m xture was mxed with
(') mannitol (extragran ?ar filler), (1V)
iGgrocrystalline cellulose (Avicel PH 01)
Examp e];ltragranul lar filler), (V) Ac-Di-Sol (disintegrant)
and (VI) Magnesium stearate (lubricant). The m xture
——was split into three 10 po;ti?ns. Each—portion—was—
Composiigpibr essed i nto tabl ets |UBFHEINi fferent conpression
: s—during the tatdfeggting process. The tablet
IESCltaﬁgf%ﬁgésges, tablet frialdiTities and the

I Manrdio$ (FéaglgoleSId 000} i mes aLe lﬁ)bd)%{mhi nf Tfab! eh;j: f

T Mansyie) eSHIAGPO0 o pr cJ0r® | ovel (N (% (M n: Se0)
IV Micrp M o0, 5006/ 134 TA0RCT] D1C2006] 000366
(Avicel PH 101)
V Croscarmellose sodium (Ac-Di-Sol) 12.3

VI Magnesium stearate 3.69
Table 10

5 () Escitalopram base and (I) mannito! (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

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

times are shown in Table 11.

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

1 64 0.16 00:22

2 87 0.15 00:31

3 : 94 0.11 00:32

Table 11

15
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31 Exanple 12 Conposition ng/tablet | Escital opram
base 5,01 Il Mannitol (Pearlitol SD 100) 47.52 111
mtol (Pearlitol SD 100) 36.90 IV Mcrocr II|
WO@%?Wlaﬁlége (Avicel PH 101) 25.58 V Crospovi doﬁ% 20067000366
(Kollidon CL) 6.15 VI Magrgdsium stearate 1.85 Table
12 5 (1) Escital opram base and (I1) maimtol
Exampl&ear | itol SD 100) were nelt agglonerated in a high
shear m xer. The tenperature of the heating mantle
was kept at 50 C and a m xer speed of 500 rpm was

ed.—The Tesulting @S mXed W th (TTT)
Compogﬁeiﬁltol (extragranul ar 1|ﬁ] ﬁ) (@AY

IEsmtaimmamdjayst alline cellul os8.00Avi cel PH 101)
ol l 1. da R

traarantlllar fill ar) LA\N (‘A‘ruop\_’”‘}u“ \KUII

IIMaIl{ngl ({’earérq%ﬁgbmﬂa{ ) and ( ﬁ?g%agne& um st ear at e

IIIMaﬁﬂdb‘i’[P&]ﬂ% Dllr(b@%lu M XTUEgo@as Split into tnree
ach

portions. rtion was conpressed into tablets

IV Micusirywialting Eeltvdoe conpr ess| BRSPressures during the
. tﬁ?lg ting process. The fabl et hardnesses, tabl et
(AvieekBRI8E) | i {i es and the disintegration tines are shown

V Crosp&vid@PlEolfidon EPYPT €SST ON| grgssure Tevel Tabl et

hardness (N) Tablet friability (Vo) Disintegration
VIMagnemmdswalatﬁec) 1 35 0.6 p0.8%4 2 58

Table 12

(D) 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)
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

friabilitics 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
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0.6 00:30 3 86 0.62 01:22 Table 13 15 WO
2006/ 136169PCT/ 11C2006/ 000366 32 Exanple 13

Conposition nyg/tablet |

Manni t ol
cel l ul ose (Avi cel

(Pearlitol

Example@s um (Ac-Di -Sol) 9.00 VI

Esci t al opram base 5. 02
WORPROASI6Pi ne Mal titol (Maltisorb P 90) 100. 46 FF{DIQO"“’”"““
SD 102 36.00 IV Mcrocrystalline
PH 102) 25.02 V Croscarnell ose
Magnesi um stearate 4.5

Table 14 5 (1) Escital opram base and (I1) crystalline

mal titol

(Maltisorb P 90) were nelt agglonerated in a

MO Shear T xer 7 The~te
Comporgr%i%gl e was kept at 80 C

and_a_Im Xer

€ of the neating
speed of 800 _rpm

I Escitadgramtaké ed. The resul ti

(Y mannitol (extraora

N§.081 xture was m xed with

'\lllnr flllnr\ /I\I\

I CrystallincoMaljiel {Maltirore B0 0540¢-

11—t

I M A T00] 1t et by o) f_\ﬁer: cant) - The midtare
IV Micresystalline cellulose 25.02

(Avicel PH 102)

V Croscarmellose sodium (Ac-Di-Sol) 9.00

VI Magnesium stearate 4.5

Table 14

(D) Escitalopram base and (II) crystalline maltitol (Maltisorb P 90) were melt agglomerated
in a high shear mixer. The temperature of the heating mantle was kept at 80 °C and a mixer
speed of 800 rpm was applied. The resulting mixture was mixed with (III) mannitol
(extragranular filler), (IV) 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 N) (%) (Min:Sec)

1 24.6 Not measured 01:09

Table 15
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10 conpressed into tablets. The tabl et hardnesses,
tablet friabilities and the disintegration tines are
shown in Table 15. Conpression pressure |eve
WORMOdACEE (N) Tablet friability ?A) Di si nt egr %F%@’ﬁ&%“’“““

time (Mn:Sec) 1 24.6 Not 33easured 01: 09 Table 15 15
WO 2006/ 136169PCT/ D1C2006/ 000366 33 Exanpl e 14

Examplomposi tion ng/tablet | Escital opram base 5.02 |1
Crystal line Dextrose nonohydrate SF 100.46 |11

Manni tol (Pearlitol SD 100) 36.00 IV Mcrocrystalline

Compogiﬁghu' 0S€ (AVicel PH 102 & V GroscarmelTose
sodium (Ac-Di -Sol) 9.00 M “Magnesium stearate

I Escitalopram base 5.02

H Crystalline Dextrose monohydrate SF | 100.46

IH Mannitol (Pearlitol SD 100) 36.00

IV Microcrystalline cellnlose 25.02

(Avicel PH 102)

V Croscarmellose sodium (Ac-Di-Sol) 9.00

V1 Magnesium stearate 4.5

Table 16

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

and the disintegration times are shown in Table 17.

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

1 30.5 0.6 01:11

Table 17
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4.5 Table 16 5 (1) Escital opram base and (I11)
crystalline dextrose nonohydrate SF (particle size
apprax. 50 gn) were nelt agglonerated in a hi
wo '%élr"’.ﬂﬁ%he tenperature of the heating mantl e&'%@%%g%{mo“ﬁ
at 80 C and a m xer speed Bf 800 rpm was applied. The
resulting mxture was mxed with (I11) mannitol
Examjleisr agranul ar (1V) mcrocrystalline cellulose

(Avi cel PH102) (extragranullar filler), (V) Ac-D - Sol
(disintegrant) and (VI) magnesium stearate 10

he tabl et hardnesses, t et friabjlities and the

Compdsitidel 1 canty.—The m Xtur e E@gytagg{rpressed into tablet.
B
I Escitdlopdantteage at i on | i nmes areféh?dwn in Table 17.

C

raoccion.-nracciira |l o Tahlet hkhardnace (N Tabl ot
i a4 HEREeSS—(1N b€t

r\.' T S o TUTt esSsue—1ev-et T CT et JJ a I
il Crysﬁmg%p?‘it?s}‘? (Z Di si nt egr 1PGA%L i e (Mn:Sec) 1 30.5

I Maigy il eattol S ) > 0067 00038834 Example 15

1V Midctomrpaslline oellulgset abl et | E&68i02al opr am base 5.02 1|
Avi C%%ﬁb |line Lactose 100.46 Il1 Mannitol (Pearlitol SD
(Avicehl§\I025 00 1 v M crocrystalline cellul ose (Avicel PH

V Croséhtfdelldst: $ddinm (Ac-Di-Sol) | 9.00

VI Magnesium stearate 4.5

Table 18

(D Escitalopram base and (II) crystalline lactose (Pharmatose 125 M. Particle size approx.
55 pum) were melt agglomerated in a high shear mixer. The temperature of the heating
mantle was kept at 80 °C and a mixer speed of 800 rpm was applied. The resulting mixture
was mixed with (III) mannitol (extragranular filler), (IV) microcrystalline cellulose (Avicel
PHI102) (extragranullar filler), (V) Ac-Di-Sol (disintegrant) and (VI) magnesium stearate
(lubricant). The mixture was split into two portions. Each portion was compressed info
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 fevel N) (%) (Min:Sec)
1 33.5 0.5 00:37

2 41.7 0.5 00:34
Table 19
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V Croscarnel | ose sodium (Ac-Di-Sol) 9.00 VI Magnesium
stearate 4.5 Table 18 5 (I) Escital opram base and
). crystalline | actose (Pharnatose 125 M i Gl
Woép%éli‘gﬁérox. 55 um were nelt aggl onerated iﬁéih“{z&ﬁﬁmos“
shear m xer. The tenperatu® of the heating mantle
was kept at 80 C and a m xer speed of 800 rpm was
Examplppéi ed. The resulting m xture was mxed with (I11)

mannitol (extragranular filler), (1V)
m crocrystalline cellul ose (Avicel PI1102)

Compdsﬁﬁhr agranulTar TiTTer), [{\habet D - S0l (disintegrant)
(V) magnesi um st ear 11 10 _(lubricant). The

IEscﬂa:lnpa'amrhaswvas spl it intot NGOﬁortl ons Each portion was

npresse + ahl At o

HCryﬁsqifé&‘s Fisedur ng the t ab| 206 #g process. The tabl ot

T Mafit{d &1 shaepgt TiTablh ﬁbbes and the
| SI

tegration tines are own in Table 19,

1V MidBonrpstallisé ceilul@bl et har dne88.0Tabl et friability

. Disintegration time pressure level (NN N (Mn:Sec) 1
(A‘”"e&s‘.ﬁé%.s 00:37 2 41.7 0.5 00:34 Table 19 15 WO

V CrosédtafllostObRrImH-{A L0 1Hee) V00500 S5

VI Magnesium stearate 4.5

Table 20

(D) Escitalopram base and (II) crystalline lactose (Pharmatose 110 M. Particle size approx.
105 pm) were melt agglomerated in a high shear mixer. The {emperature 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) (extragranuilar 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 M) (%) | (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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Exanpl e 16 Conposition ng/tablet | Escital opram base
5.02 Il Crystalline Lactose 100.46 H Man. nitol
éPearI itol SD 100) 36.00 IV Mcrocrystalline
WO2M6(13¢168e (Avi cel PH 102) 25.02 V Croscar mel FGLK2006/000366
sodi um (Ac-Di -Sol ) 9.00 ViggMagnesi um stearate 4.5
Table 20 5 (1) Escital opram base and (I1) crystalline
Exampléf? ose (Pharmatose 110 M Particle size approx. 105
gm were nelt agglonerated in a high shear m xer. The
tenperature of the heating mantle was kept at 80 C

C jpa 1 xer speed of 8001 m@ﬁ appried.— The
ompo?ﬁgigrdl ting mxture was m xedﬂ\%/lvl th (111) nmannitol

I Escital@xhmagsanul ar filler), (502 mcrocrystalline
I cel PH102} {extragranuar—HH-er)—

I Crysigtling Lastgse ( di si nt egrant) 5@34? (/IU) rmglnesi um st earate

l]IMaﬂrgtog'[PEBfﬂtS Yooy e M XU DEEGHas spiit fnto three
portrons. Each portion was conpressed into tablets

IV Mictisiryitnltindg dcdlubine conpr ess] DHOPressures during the
. tabletting process. The tablet hardnesses, tablet
(AviceldtH 402X i t'es and the disintegration tinmes are shown

vcfosﬁagypgﬁpgeesow aB]gge_?gpi onf §HESSUr € T evel Tabl et

ness riability N Disintegration tine

VI MagnktinmSeearatd 33. 3 0.5 00: B&52 36. 3

Table 22

(I) Escitalopram base and (II) crystalline lactose (Pharmatose 90 M. Particle size approx.
135 um) were melt agglomerated in a high shear mixer. The temperature of the heating
mantle was kept at 80 °C and a mixer speed of 800 rpm was applied. The resulting mixture
was mixed with (III) mannitol (extragranular filler), (IV) microcrystalline cellulose (Avicel
PII102) (extragranullar filler), (V) Ac-Di-Sol (disintegrant) and (VI) magnesium stearate
(lubricant). The mixture wés 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 MN) (%) (Min:Sec)

1 30.6 0.8 00:53

Table 23
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0.6 01:03 3 40.4 0.6 01:20 Table 21 15 WD
2006/ 136169PCT1DK20061000366 36 Example 17
sjtion ng/tablet | Escital opram base 5.
WO%?@S%’:G% ne Lactose 100.46 LH Mannitol (Pear %%F)émg%mos“
100) 36.00 IV Mcrocrystal3d7i ne cellul ose (Avicel PH
102) 25.02 V Croscarnel |l ose sodi um (Ac-Di -Sol) 9.00
ExampW 18/gnesi um stearate 4.5 Table 22 5 (I)
Escital opram base and (11) crystalline | actose
(Pharmatose 90 M Particle size approx. 135 pm were

CompoBiﬁbh agglonerated in a hj glasghear m xer. The
tenmperature of the heatiphg mantle was kept _at 80 C

HSPI&X%%&%F%M ar filler), W

IEscitaéijélahatBe(er_ speed of 800 P was appl i ed. The

TII MaGififol (Pafifol dM1108] PHLO2) | §@abragranul lar filler), (V)

Ac-Di-Sol (disintegrant)!and (M) nmagnesium stearate

IV Microcrystalline cellulose 25.02
(Avicel PH 102)

V Croscarmellose sodium (Ac-Di-Sol) 9.00
Y1 Magnesium stearate 4.5
Table 24 |

(D) Escitalopram base and (II) spraydried lactose (Pharmatose DCL 11, Particle size approx.
110 pm) were meli 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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10 (lubricant). The m xture was conpressed into
tabl ets. The tabl et hardnesses, tablet friabilities
nd the disintegration tines are shown in Tah| ?ﬁé
WO%{%{}P@@& on pressure | evel Tablet hardness (%)C% a D%Gtmos“
friability (A D sintegraggon time (Mn See) 1 30.6
0.8 00:53 Table 23 15 WO
Exampi’eoﬁﬁ/ 136169PCTM C2006/ 000366 37 Exanple 18
Conposition ng/tablet | Escital oprambase 5.02 |1

Spraydried Lactose 100.46 H Marmtol (Pearlitol SD

CompodB3] 35 09 v O osear o1 GRB B am (Ae- 5 961 9,00
I EscitaMprd¥aites! um stearate 4. 55.02

II Spraydried lactose 100.46

HI Mannito! (Pearlitol SD 100) 36.00

IV Microcrystalline cellulose 25.02

(Avicel PH 102)

V Croscarmellose sodium (Ac-Di-Sol) 9.00

VI Magnesium stearate 4.5

Table 26

5 (D) Escitalopram base and (1) 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 (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 tablets. The tablet hardnesses, tablet
friabilities and the disintegration times are shown in Table 27.

Compression Tablet hardness Tablet friability Disintegration time
pressure level (N) (%) (Min:Sec)
1 243 0.8 01:01

Table 27

15




Tabl e 24 5Escital opram base and (11) spraydried
| act ose (Pharmatose DCL 11. Particle size approx. 110
P nmelt aggl omerated in a high shear
Woﬁwé’gure of the heating mantle was kept gllp)ég'ﬂj%w‘s%mﬁﬁ
and a m xer speed of 800 r was applied. The

resulting mxture was mxed with (I11) mannitol
Exam;ﬁ@ ragranular filler), (IV) mcrocrystalline

ul ose (Avicel PH 102) (extragranullar filler),
(V) Ac-Di - Sol (disint egrant) and (VI) magnesi um
_Cal (J.LC 10 \I ubl I b_d.llll III LUI_U
Compoﬁlhfjg tabl ets. The tabl et ﬁﬁﬂ%@ses tabl et
I Fenofitrh@bl [ 111 es and the disfgpggration times are shown

in Table 25, Conpression| Tabl et hardness Tabl et
IIManmmla(BeaﬂlilOySDtht egratl onlfﬂﬁﬁﬁa pressure Ievel (N N

igiok PEa Rl b%g6 38 Exanpl e 19
IVMn@S%F}k@;ﬁhﬁd&ﬂuI&ét abl et T Fspgal opram base 5.02 T1

Spraydri ed | actose 100. 4b
(Avicel FH 102)

V Croscarmellose sodium (Ac-Di-Sol) 9.00

VI Magnesium stearate 4.5
Table 28

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

10 tablets using different compression pressures during the tabletting process. The tablet
hardnesses, tablet friabilities and the disintegration times are shown in Table 29.

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

1 33.2 0.6 00:28

2 56.3 0.7 00:30

Table 29 |

135



[11 Mannitol (Pearlitol SD 100) 36.00 1V
- Mcrocrystalline cellulose (Avicel PH 102) 25.02 V

Il ose sodium (Ac-Di-Sol) 9.00 VI M ' .
Wogb(ggzlraﬁg%. 5 Table 26 5 (1) Escital opram bagg%?r%%@%%“
(I'l') spraydried | actose (Rparmatose DCL 14. Particle
size approx. 110 um were nelt agglonerated in a high
ExampR®¥ar nixer. The tenperature of the heating mantle
was kept at 80 C and a m xer speed of 800 rpm was
applied. The resulting m xture was mxed with (I11)

n 6lﬁli tot—(extragranutar ’sﬂéy}%{}%téel(l \FQ—I102\

Compo 1ﬁlcrocryst alline cellulo
1 Escitalopdrh dggaanul lar filler),| 4% Ac-Di -Sol (disintegrant)
Aato t.n (1l uihra Thc

and (V). nagnesium st-earat e—t-o—{+ubrieant)
M1 Mannifol (Peaslih 60 mpr essed i D34 abl ets. The tabl et

ot SES bt et—friabig g i €s and t he
IHM“E‘?*SW@F@W& tines ar g'%%%?m in Table 27
IV MicfoertABad ellulabl et har dnexs3dabl et friability

. Disintegration tinme presisure level (N (% (M n: Sec)
(Avicel PIDA0Z) 0.8 01:01 Table

ﬁ,ﬁ}‘ Y

VI Magnesium stearate

Table 30

5 (D) Escitalopram base and (I) mannitol (Pearlitol 160C. Particle size approx. 160 pm) were
melt agglomerated in a high shear mixer. The temperature of the heating mantle was kept at

65 °C and a mixer speed of 500 rpm was applied. The resulting mixture was mixed with (11I)
mannitol (Pearlitol 160C) (extragranular filler), (TV) microcrystalline cellulose (Avicel
PH101) (extragranullar filler), (V) Crospovidon (disintegrant) and (VI) magnesium stearate

10 (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 (N) (%) {Min:Sec)

1 24.1 0.7 00:18

Table 31

15
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~Exanpl e 20 Conposition ng/tablet | Fenofibrate 5.02

IT Mannitol (Pearlitol SD 100) 100.46 111 Manni ol

rLJitol SD 100) 36.00 IV Mcrocrystalline .
WO%@%ﬁa{‘fgée (Avicel PH 102) 25.02 V Croscar nel Fggg)KZOOﬁ/OO(BGG
sodi um (Ac-Di -Sol ) 9.00 VK1Magnesi um stearate 4.5
Table 28 5 (1) Fenofibrate and (I1) mai mtol

Example22arlitol SD 100) were nelt agglonmerated in a high
shear m xer. The tenperature of the heating mantle

was kept at 80 C. The resulting m xture was m xed

T (1) mannr tol—(exty ar TiiTer), (V)
Comp()ér%lhézl?ocryst alline cellul os@%@%{cel PH 102)

I Escitalopxdm baggeanul | ar filler),] 48 Ac-Di -Sol (disintegrant)

and (\L) maanesium.-steariate (|l ubricant.) The -m wxtiire.
T T T T — 1 AT T UMIIL/- TTITo TIiT 72vC OT O

Ll Mmﬁg’g@fﬁ?ﬁﬁ(ﬁlﬁﬁl WO Bor“{] 84 Each portion was

il

IIIMan%HBP@%&&?ﬂ 3i0@b@glﬁt abt et ysinNg different

conpr essi on pressures during the tabl etting process.

IV Micrboystatiblegieliblseinesses, tj@dd friabilities and the
\ Megrati on tines arg shown in Table 29.
(Avicel ssion Tabl et hardness Tablet friability

VCrosﬂ]c;?vgdé)ﬁt O[Igfoh@L)T' nme pressgfe revel (N) (99 (M n:Sec)

VI Magnesium stearate 6.37

Table 32

(I) Escitalopram base and (II) mannitol (Pearlitol 300DC. Particle size approx. 300 um)
were melt agglomerated in a bigh 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 (IIY) mannitol (Pearlitol 300DC) (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 33.

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

Table 33
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00:28 2 56.3 0.7 00:30 Table 29 15 WD
2006/ 136169PCT/ DK2006/ 000366 40 Example 21
Conposition ng/tablet | Escital oprambase 4.99 |1
Manni tol (Pearlitol 160C) %? 84 11l Mamitol
(Pearlitol 160C) 36.40 IV Mcrocrystalline cellul ose
(Avicel PI'l 102) 25.30 V Crospovidon (Kollidon CL)
cLAME® VI Magnesium stearate 6.37 Table 30 5 (1)
Escital opram base and (11) mannitol (Pearlitol 160C.
Particle size approx. 160 pm were nelt aggl onerated

in.a high.shear m egﬁﬁgﬁq §hAfit eb@pheatdritgalline
1. %ﬁp@%@eigﬁe gftécggj 8’ and a m&;?g(; lﬁgg%ée%dl of EOO rpm -
escit@spra@pl i ed. The resulting m xture was mxed w-th

(11°1) naannitol (Pearlitol 160C) (extragranul ar
filler), (1V) mcrocrystalline cellul ose (Avicel

PHIOL) (extr g&g}, NET:U MerGE@ s M4t &aB-at least 90 %
2 Ef(a%g‘?ﬁr%%gﬁr(etgr@?é an (?1%%)'[{, r(f‘laagﬁe%:ﬂﬁrn st ear ate 10 - ,
crystdlfe, igadtularty Trel eastxdu e cryasllmsnpdesersdpariedania bt s, 98 %

The tabl et hardnesses, tablet friabilities and the-
crysillfient egration tines are shown in Table 31.

3. Escitalopram free 115&1se according to claim 1 characterised in that it is crystalline.

4. A pharmaceutical composition containing the escitalopram free base according to claims
1to3. |

5.A Iﬁrocess 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 thgt the escitalopram salt

manufactured is not the hydrobromide.

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

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

~ escitalopram.

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

salt thereof characterised in that one or more impurities of the formulas (II) or ()
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Conpression pressure | evel Tablet hardness (N) Tabl et
friability (A) Disintegration tinme (Mn:Sec) 1 24.1
03 00:18 Table 31 15 WO _

2006/ 136169PCT/ DK2006/ 000366 41 Exanpl e 22
Conposition ng/tablet | Escitxal opram base 4.99 |1
Mamitol (Pearlitol 300DC) 99.84 11l Mannitol '
(Pearlitol 300DC) 36.40.1V Mcrocrystalline cellulose
(Avicel PH 102) 25.30 S[osRoVi dong{ Kol | i don CL)
9.10 VI Magnesium st ea 6,:%7 \

‘\Rz

F [0y

- am

- wheremZ is halogen cyano or -CONHy,
R a.nd 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 (IIf) indicates that the configuration around

the double Bond may be E- or Z-;

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

8. The process according to claim 7, wherein the impuritics are of formula (1) wherein

Z is bromo or chloro and R' and R? are both methyl,

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

Z is cyano, R1 is hydrogen and R is methyl;

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

9.-The process according to any of claims 6 to 8 wherein the crude escitalopram is

| subjected to initial purification before the escitalopram hydrobfomidé is precipitated in

crystalline form.
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Table 32 5 (1) Escital opram base and (I1) mannitol
(Pearlitol 300DC. Particle size approx. 300 pm were
nelt aggl omerated in a high shear mxer. The
tenperature of the heating nmantle was kept at 65 C
and a m xer speed of 500 rﬁﬁ1mas applied. The
resulting m xture mas mxed with (111) mannitol

10. TR océgsqalcccf} )Gf [cBEha BUbar cHakdctedisgd i th¥) the escitalopram
m crocrysta Iulose (Avi cel PH101)

hydfobxdmide :samusﬂmed into aseijalopram free basg @W&%ﬁopram oxalate.
(disintegrant) and (VI) nagnesium 10 stearate
(lubricant). The m xture was conpressed into tablets.

11. g@ §prta@é%ls ebr HRE dRARSASurct @bhedaltl bf akttlﬂaldplrm dnthctehised in that
Integration tines are shown in Tab

esm@mmmémequms asetipitni¢deinelid Sme Fom 4 @i@g andygepaigis ffom the
s ol PP B2 A Ll Bt st of

escieA§®amn solid formcharacterised in that it conprises
crystalline escitalopram 5 2. Escitalopramfree
base according to claim1l characterised in that it is
east S e t a ls8R I SGitMopram
12.% popGS R obal 1P or DL halihork 8o sgRGHH Bl
chafbiétadlih tHathe k&ﬁtalolﬁm frad lgpe smréaipiaicddom acwde eicHyjopram.
claim1 characterised in that it is crystalline. 4. A
pharnaceutical conposition containing the
13. %Sgllotc% ORE Sl rt? £1 €tk thY nfaBufabmbdsf d sdlDofBescitalopram
I'$9. FoCess e manufacture of escital opram
ch&ﬁﬁﬁﬁ&ﬂ&&Mmannpmﬁjofﬁwﬁ@mﬁﬂ@ﬁ£kacterlsed i n that
esci tal opram hydrobromde is precipitated in
crystalline formfroma solvent and separated from
the solvent, optionally re-crystallised one or nore
times, and then transforned into escital opramfree
base or a salt thereof provided that the escital opram
salt manufactured is not the hydrobrom de. 20 6. A
process according to claim5 for the manufacture of
escital opram free base or a salt thereof
characterised in that the escital opram hydrobrornide
is precipitated froma crude escitalopram 25 7. A
process according to claim5 or 6 for the manufacture
of escitalopran1free base or a salt thereof
characterised in that one or nore |npur|t|es of the
formulas (I11) or (II11)
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43 wherein Z is hal ogen, cyano or - CONHZ, and R2
i ndependently are hydrogen or nethyl, provided that
if both of RI and R2 are nethyl, then Z can not be
cyano, and the bond drawn a zigzag line in fornmula
(I'l'1) indicates that the configuration around the
- doubl e bond nmay be E- or Z-; 10 are renoved from or
reduced in the eschtg an) by the,process. 8. The
process according to i m@?, mheﬁ%in the inpurities
are of formula (11) whefeirR s A or chloro and
RI and R2 are both nethyl -12 and RI'1 and
R2 are both nmethyl, or 1B s cyano, Rl is hydrogen
and R2 is nmethyl; or of ormula (I11) wherein the

configuration around the dpuble bond is Z 9. The
process according to any Qf clains 6 to 8 wherein the
crude escitalopramis subﬂ%cted to iWtia

purification before the escital opram hydrobrom de is

precipitated in 20crystalline form 44 10. The )
whePéi0 7R Tyass; ® ¢ mgthtyDaI&th of hydkregemsréremmpved from or reduced in the

characterised in that the escital opram hydrobrom de
escitalopramhyTthe BENCISnt 0 esci t al opram free base or

esci tal opram oxal ate. 11. A process for the

manuf acture of a salt of escital opram characterised

14, The tohddesSaeanlihgtopmant lames base 13 svhsraiwiths erade gscitalopram is

solid formfroma solvent and. separated fr t st :
subigeled dn tTIEOpRY GEPY PPOT s e oA Doy B brecipiated in
ieSrAgnd then transformed into a salt of
Cry%%clta opr am 12. A process according to claim11
for the manufacture of a salt of escital opram

10characteri sed in that the C] ! ' |
15 e BRGRE bR b OS] QPR 0 cciopan
frecHal€ %Zt?‘an@fb?ﬂ&ﬂj 18 ct@afpddniotdiaet 12 for the

manuf acture of a salt of escital opram characterised
in that a inpurity of the formula (I11) 45
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bast BE aPaBCBsRef ddmphisy pisscleln acalopiangfreo basyinatiethylether and

clainms 12 to 13 wherein the crude escital opramis
remouingeseitadontam; Nraxidg assalidi alenghn pefore t he

esci tal opram hydrobrom de is precipitated in .

crystalline form 10 15. The process according to

any of clains 12 to 14 characterised in that the

escitalopramfree base is transforned into

esci t al opram oxal at e. 16. A process for the

.reduction of the anmpbunt of escitalopram N-oxide in

escital opram free 15 base or a salt thereof

conprising dissolving escital opramfree base in

di et hyl ether and renovi ng escital opram N-oxide as a

solid materi al



