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Stabl e solid fornul ati on of scrtindolc The present
invention relates to a pharnmaceutical conposition
W@ opnssig sertindol e and a protective agent POFDKRIOEHS0038
radi ation with a wavel ength bel ow 400 nm such as iron
oxi de. The present invention also relates to a solid
phar maceuti cal conposition conprising sertindole and a
coating layer conprising a protective agent absorbing
Stabddléodid fermwidtidnbfWeMaldngt h bel ow 400 nm Furt her nor e,
it relates to use of sertindole for the preparation of
The, prsseit ieneation edatet nppharmpenyticalcopiopitian compriging iseigipdole and a
f [
pro it:lgg Fl% gf)% 1@% ?Eﬁ%t%ﬂ \gﬂ}é%v%agﬁefeggﬁl ‘&‘90&79 08 ﬁrcﬂ ts{uﬁlnz«,ls iron oxide.
Th&- pr&ﬁeﬁf (imien(léln fallsooredqrbe ny 1a) sdlid bhér&iaﬁ:&dtlda’l @amPbsitiom-domprising

féﬁ“lﬁjet h )i peridyl- IH indole, is an anti psychotl c
se and s ?ﬂ R daver pmprisine & BratRCHiNG eent ahorbingspadiatin with a

wa%l@ﬂ%é gbro%%qﬁ%gg%ﬁéﬁgfg %%%ate?atgggg éﬁ g%rg?h?le &1 49 preparation
of qulnanmuhmb frampasitibn, 4s0@86H 18 (B} : ¥ 3rdr0 dxidSdot thedpﬂepara‘son of a
sclosed.in U S. Patent No. Re. 34,299, and its

coaélﬁgl%glyeﬂt-}?l?c activity is disclosed in U S. Patent No.

5,1 12,838. A nethod of manufacturing sertindole is

di scl osed in US. Patent No. 6, 335,463. Another nethod
Badfgroundf act uri ng sertindole is disclosed in WO

03/ 080597. Most research directed at the therapeutic
Sertihfleles ¢h¢mﬁ®éls ngfed &rchlordol-@-flagroplenyb Sd(lo(2- G%'mli@elihmn-l -yD)

ety pipefy b indole o AR S kHo aniz Vi Bief sy Yor Gbtonin 5-
HTL ﬁ[dp)imﬁﬁl ﬁﬁandﬁarma}erg&c re%sptofar BAMMABRS al RDrug DV Res.
ar naco

1991;22:239-250; Arnt J and Skarsfeldt T, Neuropsychopharmacol. 1998;18(2):63-101.
Sertindole is disclosed in U.S. Patent No. Re. 34,299, and its antipsychotic activity is
disclosed in U.S. Patent No. 5,112,838. A method of manufacturing sertindole is disclosed
in U.S. Patent No. 6,335,463. Another method of manufacturing sertindole is disclosed in
WO 03/080597.

Most research directed at the therapeutic effectiveness of sertindole has focused on its use
in the treatment of schizophrenia. See, e.g., U.S. Pat. No. 5,112,838; Brown et al.,
Pharmacotherapy. 1993;18(1):69-83; Samara, E. and Granneman, R., Clin. Pharmacol. &
Therapeutics. 1996;59(2):187; and Tamminga et al., International Clin. Psychopharmacol.
1997;12(suppl. 1):S29-S35. Sertindole may also be effective in the treatment of other
disorders such as: psychosis, including drug induced psychosis (U.S. Pat. No. 5,238,945);
anxiety (U.S. Pat. No. 5,439,922); memory impairment (U.S. Pat. No. 5,444,073);
substance dependency (U.S. Pat. No. 5,462,948); and depression, hypertension, and
extrapyramidal side effects of other antipsychotic drugs (U.S. Pat. No. 5,703,087).

During the clinical development programme, sertindole was demonstrated to have effect

against both positive and negative symptoms of schizophrenia. It was well-tolerated and



10

15

20

25

Ther apeutics. 1996;59(2):187; and Tanm nga et al.
International din. Psychopharnmacol. 1997; 12(suppl .
WA 200%0654885. Sertindole may al so be effective PET/DR006/050038
treatnment of other disorders such as: psychosis,
i ncl udi ng drug induced psych?sis (U.S. Pat. No.
5,238,945); anxiety (U S. Pat. No. 5,439,922); nenory
i mpai rment (U.S. Pat. No. 5,444,073); substance
shohRAPMIRBS-Yeve UinSidefiat of Xetapyrahifdl S48 ifeddd) A hdairBp&Etie may lead
hypertensi on, and extrapyram dal side effects of other

to igiproysd\naHenticomphiags with Etatmgnt ang@. cogserygniaEyIeasery relagse rate -
a pighert widUY Koo BN RTE Dl O Whall B R prclfiiic modicine

negative synptons of schizophrenia. It was

wel | -t ol erat ed andshowed pl acebo-1 evel incidence of
Desoriptiumyofahe Umvensiode ef fects. These properties may | ead

to inmproved patient conpliance with treatnment and a

consequent decrease in relapse rate - a problemw dely
T R o PR erpf 1l A RRA GRAEERES by P Aol A,
Copmhagm Va]by,elaemnarkh @aedaiec&@pﬂaﬂel@)tdndbrgsesr i lightahda.lced

nufactured by. H. Lu k A/S, enh y e
destSHRMAP POy bt foBplaed a5 Syt sion el fARA G AP D Euabiels Comprising 2
mgI 49@ 8|rﬁ’€ UlQQQg Ol%%g%tmg Qnd’ﬁ@fh%so? s%ﬁﬂoﬁ%aﬂwlﬁb@ﬁ’s the free base)

filmc ed tablets, suth as tablets conprising 2 ny,
coadledmglth ] witg,te fﬂm—q@tlng_ l;tynig cmg@mng tgmdumzﬂlwgd@ fis the white pigment,

sertindol e al cul the free bas coat ed h .
in i ePteSpdni e e 26 S B Field e A8 B HaIR R el tfoating
thaﬁ@chhﬁ)w’b@hfeﬁseﬂmmthghtn amount s correspondl ng to 2-4

%filmlayer relative to the tablet core weight,

i ndi catl ng that such tablets are sensitive to |light.

T
The Fﬁ%cl‘? gﬁt r%?é&!é:&((?l%lﬂ?%ﬂ%f%gﬁlk %o%ﬁ?tit&lﬁ Qﬁ&{i@e i%”ERéJﬁim-

codtiaf |1zqter 60 1 mabl e tfomiul stiivit @ntiinigg satihdale hhebdeﬁ ankigmd White film

anal ysed. Wijte film
suspension offers little or almost no protection against light with wavelength below 400

nm up to 3 % of film-layer.

The effect of light protection with increasing amount of iron oxides in the film-coating

layer on a tablet formulation comprising sertindole has been analysed.

During the pharmaceutical development of coloured film-coated sertindole tablets it was
revealed that the tablet cores were protected against the detrimental effect of light when

including iron oxide, such as red, yellow, or black, in mixture or alone, in the coating.

Moreover, the light stability studies have revealed that the levels of at least three impurities

(see below figure) are increased during the light-induced degradation process.
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suspension offers little or alnobst no protection

agai nst light with wavel ength bel ow 400 nmup to 3 %
w@booiobsams ayer. The effect of |ight protecti onP@i/DR2006/050038

i ncreasi ng anmount of iron oxides in the filmcoating

| ayer on a tabl et fornulatiog conprising sertindole

has been anal ysed. During the pharnmaceutica

devel opnent of coloured filmcoated sertindole tablets

it was reveal ed that thq/ggblet cores were protgc&pd

agai nst the detrinmental reffect of |ight wherp ipeluding

iron oxide, such ag N@Hf yel | ow, or bl ack,/ i mi xeure

or alone, i1 the cparing. Moreoverg_ the |igh

stability st ave reveal ed that el evel s of at

| east three iTpuyities (see below figQ are

i ncreased during~he |ight-induced deg ation

process. According’to the inventors, an i t hout

limting the present invention, includirg iron oxide,

carbon bl ack, sgfnbddell gocarm ne pure or as al um ni um

| ake, in a coating, such as the coating of a tablet

pellets or capsule; mxed in the conposition cogs,,

such as a tablet or capsule; or in the containerwall;

ei ther as an outsigexayer or mxed in th ont ai xer

wal | material .

mat eri al confjarjnef) or in the prinmar

packagi ng mat conprising sertinddl® as a |iquid,
such as a vi al droppi ng bottle conptﬁjing i ron

oxi de, or indig rm ne, woul d protect rtindol e
agai nst the detrinmental effect of lights Typically, a
light-protective coating is highly interesting since
it obviates the need for special precautions agai nst
exposure to artificial or natural l[ight after the
coati ng process, packagi ng and storage of bul k
Acqorduhgad thesitedntas, dndlwithost limtingethe peeserftiimveatied ipeloding iron
(e.g. dr rodyct in.final packaging). . .
ox1$1e, c%rbon bllla%k,por indigocarmine pure 01p asa inu%zl lake, in a coating, such as the
coating of a tablet pellets or capsule; mixed in the composition core, such as a tablet or
capsule; or in the container wall; either as an outside layer or mixed in the container wall
material (e.g. glass or organic polymeric material container) or in the primary or secondary
packaging material comprising sertindole as a liquid, such as a vial or dropping bottle
comprising iron oxide, or indigocarmine, would protect sertindole against the detrimental

effect of light.

Typically, a light-protective coating is highly interesting since it obviates the need for
special precautions against exposure to artificial or natural light after the coating process,
packaging and storage of bulk product, such as tablets, as well as finished product (e.g.

drug product in final packaging).

Typically, a light-protective composition core comprising a mixtures of iron oxide, black
carbon or indigocarmine as aluminium lake and sertindole is highly interesting since it

obviates the need for special precautions against exposure to artificial or natural light
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Typically, a |ight-protective conposition core
conprising a mxtures of iron oxide, black carbon or
WO pod7gesaas m ne as al um nium | ake and serti ndol BCT/PK2006/050038
highly interesting since it obviates the need for
speci al precautions against gxposure to artificial or
natural |ightduring the processing, packagi ng and
storage of bul k product, such as tablets, as well as
durfiigths Pestesyin pé?dkaéihﬁgnd dorpe T BaIkGSrodutt,fsublahs tablets, as well as
packaging). Typically, a light-protective container is
fmﬁhmrydm%t(@géﬁug Adyttipdingl paskdgingles t he need for
speci al precautions agai nst exposure to artificial or
natural light after filling and storage of bulk
Typicaitiyallighspiectise dsmpiaerain Highlshiteréstigy isthco italbviates the need for
fornmul atjons, .as well as fi_fni_shed praﬂ% t e.@&, dr ug
speﬁ}ab%gguqoas pggingt emgggtpﬁ&} icigd o R t illing andstorage of
r .
b B R R R 1 PO R R o Bhished produc
(e.Stdargipnodugs ar kinglipagkagiigr i al can now be used. In

addition, in respect of solid conpositions, it is now
possible to differentiate between dosage strengths by

FuréiRlrefeSspebhf donkiaBiatidASRAAE cRbICE Bﬂ?i&a@h@ RHRGHRAE br b9 well as

the need of titration of dosage from | owest strength
secondasy)oane hg lengeyiequised. [Standardaagkagingmeterialeanmonm tef ised+
is obtained (typically 12- 20 ng). Different col oured
tabl ets or capsules mtigate risk of intake of wong
In SHIKRGE in REPECEASH 1id RoMPbsitians, @s Aew PosaIe tddiffoRMFiate between
prescriber, treatnent personnel, and patient.

dosage strangdisdyrealours, Differeat dasagoyireneths amnecdetedyciethenged of

e e T 9Vt SRR RIS ) bt st Phers gofimenm

effadt s abitdipéd @ypipillyerd- @0Img)l Biffératdabburaindbletsron egbsoles niitigate risk
cription "sertindole" is intended to include

de .
of RIFF Of Hrofte 44988t SR ERIR GOmEEIFaLien PR dotige between prescriber,
trea{%ﬁ@ﬁ%?ﬁjﬁhélgﬂdﬁaﬁﬁgept able salts, e.g.

phar maceut | cal acceptabl e acid addition salts,
hydrates or solvates of the base or salt, as

Sertindole has the general formula:

NH
N
/\/ \<
N 0]
Cl
N
F

and the chemical name 5-chloro-1-(4-fluorophenyl)-3-(1-(2-(2-imidazolinon-1-yl) ethyl-4-
piperidyl-1H-indole, and throughout the description “sertindole” is intended to include any
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wel | as anhydrates, and al so anor phous, or crystalline
fornms. The pharmaceutically acceptable acid addition

W@ 2000863f8 t he conpound may be fornmed w th non-PORDEK2006/050038
organi ¢ or inorganic acids in an aqueous m scible
sol vent, such as acetone or gthanol, wth isolation of
the salt by concentration and cooling or an excess of
the acid in aqueous inmscible solvent, such as ethyl

forfi dTehe Edmpdiin@) SALR BEthe\Watd) phienadegticaryl a&s@btabmam atd.ng
direct|y. Exenplary of such or%anlc salts are those

phagmaeeutigally ecceptablg afid adgision sples, hudratss ot solvaesefithe base or salt, as
il |
el Rlus URL Mo oRATES BYbEBEMRRIRA 0

tartaric, salicylic, citric, glucomc, Iactic mal i c,
Th%ﬁfa%%%:%ﬁcgli)g%g?ptgble @Fltgz?gﬁﬁlglngﬁltsa(ﬁﬁﬁ% Exlggp@gls tidgga{yl lg:e formed with
norg{dﬁ@t‘;?g&m\%gf Pl%?%‘ilcsé&ésq{? lafy a?ﬁ%u& Hﬁf&mé{ LbIvBR, afchlal Ge tone or

acid he 8- hal ot heophylTines, for exanple
ethgadl; witb isplatiop lo§ tHei sakt by ereceplration orfd @oling onar gaessof the acid in

o Tl TOT A oo ARSRpH G OE ORI o esiteg sl

sepafitihg Airedtiese salts may al so be prepared by the
cl assi cal "'net hod of doubl e deconposition of

appropriate salts, which is well-known to the art.

Exe\:/ly,g 0 tf Si}léle g%émg sgllt%arg 'tl?nogle at ré%l%ltgl glgrgalggdber% asc8rb1c

emBé’lﬁb! esubmmlaabxamb O&iediéﬂgdenwahcﬁﬁ: bl)ét}ﬁhé‘s‘éﬁbﬂllcn@hiﬂéﬁlsulfomc
i sol ‘ated or un-isolated salt in water, treating wth a

acedig; RrapioBicqtataric, salighhic epifrin, gluwma&acrlﬁpgn@lwe mangelica gi@gamic,
bj g I J

it 3 SRRl M B PP i AR oo A

bertzeneeslﬂﬁonrcaatndnhjedphgllmx acearctactds aslwetlas shet halbtheophyllines, for

t|on of the fr m ne. The extract
examp e bromo theophylline. xe o?such&;norgalgc ts are those with

hydrochloric, hydrobromic, sulfuric, sulfamlc, phosphoric and nitric acids. Of course, these
salts may also be prepared by the classical method of double decomposition of appropriate

salts, which is well-known to the art.

When it is desired to isolate sertindole in the form of the free base, this may be done
according to conventional procedure, such as by dissolving the isolated or un-isolated salt
in water, treating with a suitable alkaline material, extracting the liberated free base with a
suitable organic solvent, optionally drying the extract with a suitable drying agent prior to
evaporating the extract to dryness to effect isolation of the free basic amine. The extract

may optionally be subjected to fractional distillation.

Iron oxides are commercially available from different suppliers, e.g. BASF or Univar
Export, and comprise Fe;Os or FeO as well as mixtures thereof. Throughout the
description “iron oxide” is intended to comprise any form thereof, such as without
limitation yellow iron oxide (Fe,O; , H,0), red iron oxide (Fe;03), black iron oxide

(FeO,Fey03), as well as mixtures thereof.
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may optionally be subjected to fractional
distillation. Iron oxides are comercially avail abl e

wo ewmoei4iis er ent suppliers, e.g. BASF or Uni varPERDPERGI0S/050038
and conprise Fe B8 or FeO as well as m xtures thereof.
Thr oughout the description "gron oxi de" is intended to
conprise any formthereof, such as without limtation
yellow iron oxide (Fe @3 , HO, red iron oxide (Fe
), black iron oxide (FeCBFeZCB), as well as m xtures

t her eof . As used herein, Fharnaceutlcal conposi tion
As used hereinepharmpceytisal campositian isinteadechion oral admindstesipn gnd

1nc Qe 39fd Il(?Ja »rﬂll 3856 Feff%['é'det? akQ sﬁﬁ% ghaﬁﬁllal:%tlcal cotmg)gfltl?lsl)’ such as

ar maceut nposi suc capsu
cap@ﬁlesj itatles SOrbcﬂlepdrﬁbleeﬂﬂets Cﬂrame,qmls) ilddeiges| pavedigeand granules,

| d.| d d
w8 T st i TSy i e
rglzdgﬂ 2515&% SéHﬁBﬂ@%ﬁﬁl d'HSI Qﬂfens% Sind elixirs. Where

lons, syrups and elixi e ‘appropri ate,
apprhm“yat@ ahleybmnﬂmewae&dl with boatmgs suvhsis sutetic asatigselilirecoatings,
coatin i atin r coati ngs, powder
e ATRES PAACT S PER R RTROAE R Foo s 106 sl fibeggorm of
serﬁl‘inIé Ray DBfibraN %%05'@?1 WAt fufd RInhYardforGRAL Rt WnAINayers
functional and non-i unctional |ayers conprising

corfprising ﬁhmﬁrrgmm)ptylwmrﬁ; ifidesigrels Snitable Blm-ferming polymers include one

or Ifnlg%elng egh caﬁultgs? O (r))(%)yﬁg Cl rglgﬁyﬁ:gﬁl]ﬂ Sg(ﬁr%xypro ylgéﬂulose

methytiell¥lops, Qﬁﬁﬂoﬁﬁhbtﬂi Eéhloﬁ&h?d&bﬁﬁhktﬁ&l@élmlose hydroxyethylcellulose,
carboxynEthyIceIIu ose, hydroxynet hyl cel | ul ose,
cellwjase asstatenipde @mpmnyéreethzl@ﬂﬂlupmﬂﬁé%@ sellulose acetate phthalate,

o U AR G54 b 5ol o L 9 i
polviéBsushl e Eadragio DRI ind RYeand thelike. Aﬂehtm&élyl ¢ommetcthlly

po %ners such as Eudra%ﬁt (r)RL and RS; and the Iike.
avaplpble cARiNG AOMPOSEORHERY | |us~;f1 #he qoBting, derdeding film-forming

pol%%?%&?érﬁc&‘rgg BndB%aRGud PR rafles kit £CBpARY ®. ' THE'sBflh BSkage form

or m ng
of sertindole may optionally be coated with functional and/or non-functional layers

comprising plasticizers within film-forming polymers, if desired. Suitable plasticizers
include one or more of polyethylene glycol, triethyl citrate, triacetin, acetyl triacetylcitrate,

acetyltributyl citrate, dibutyl phthalate, dibutyl sebacate, diethyl phthalate, tributyl citrate.

Film-layer = Film-coating layer ( dry).

Film-layer in % corresponds to percent weight of film-layer relative to weight of tablet

core. (Film-layer mg. on one tablet / weight of one tablet mg.)*100

Determination of amount of film-layer

Applied film-layer may be determined by one of following methods:

Weighing — determination of weight gain on a representative sample ( sample size:10 —
1000 tablets) after the coating process.

Determination of film-coating layer by NIR
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pol yners marketed under various trade names such as,
Qpadry (r). The solid dosage form of sertindole may
wo@pioroeskd y be coated with functional and/ or PCT/DK2006/050038
non-iunctional |layers conprising plasticizers within
filmformng polyners, if desired. Suitable
pl asticizers include one or nore of polyethyl ene
glycol, triethyl citrate, triacetin, acetyl
Chérhicapcﬁtéﬁrﬁhdtfo@toﬂ? amdaet ofl (bignleut/ ddloﬁht) fellGvedtiydesliatlation of
pht hal ate, di butyl sebacate, diethyl phthal ate,
ampyntioh film-layers byt e ratia ohnigment in-thei film-eesling fayer. ayer
dry). Filmlayer in %corresponds to percent wei ght of
filmlayer relative to weight of tablet core.
Pighfeint m | ayer ng. on one tablet / weight of one tabl et
* 100 Determ natjon, of amount of filmlaye

ny
A%lﬁ? PeRIEPETLLPBa RN ORKS. HHZRCHENIAF{RYEAGATBHE f lake , other
colb2hts UG INAH 8F wibd1aipin e 4'()0‘}1?5 Sy @f fn%&ul%fof‘i’ﬁ‘étﬁbﬁbsorbmg
galn on a r presentatlve sanple ( sanple size:
11g}it@ﬁ vavelohgth ) 400 ine rsatth ef metalsi an gniptuoe efsreetaDedte rabsmﬂ»mgd[ght of
of fil m4?)8at| ng |l ayer by N RChem cal determ nation of
way mant/col orant) followed by cal cul ation
@ﬁnzﬁx@ﬁﬂjﬂbr ﬁl{)vi‘sidnﬁhil Axted colBir 4dagived khe@to I BAfichfion in 2000
the fil'mcoating layer. Pigment Amount of pignent
(Based gn 21 CFR- 4000e, i ndi gocarni ne, indigocarmn- Al -
| ake , other colorants A absorbing Iight of wavel ength
< 400 nm netals or mxture of nmetals absorbing |ight
Pigéfeny\Rid@ be nixblessed400 nm salts of nmetals or m xture of
netal salts absorbing light of wavel ength < 400 nm) A
Eithggafanent | y or provisionally |isted colour additives

Per%‘éﬂia%ﬁ%f(sl?spgns?on.cer tification in 2000
Pigment as % of suspension. (gram pigment / kg suspension)/100.

Percentage of dry film-layer.
Pigment as % of film-layer. (mg pigment on one tablet / mg film-layer on one
tablet)*100.

Percentage of tablet-core or capsule content.
Pigment as % of core-weight or weight of capsule content (mg pigment in one tablet-core
of capsule content/ weight (mg) of one tablet-core or weight (mg) of content of one

capsule)*100.

Microgram (1.g) per square millimetre (mm?) tablet surface area.

Pigment j1g / mm” tablet.

Microgram (1.g) per square millimetre (mm®) capsule surface area.

Pigment g / mm” capsule.
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(Based on 21 CFR 2000). Pignent may be expressed :

Ei t her as Percentage of suspension. Pignent as % of
WGEempeesEirHn (gram pi gment / kg suspensi on)/ 100PCT/DK2006/050038

Percentage of dry filmlayer. Pignent as % of

filmlayer (ng pignment on ong tablet / ng filmlayer

on one tablet)* 100. Percentage of tablet-core or

capsul e content. Pignent as % of core-weight or weight

Mi@lfog?ﬁﬂs(uhﬁpmﬁ% i Rk OERRY) primaPecdmiingt seda& la.

capsul e can / weight (nmg) of one tablet-core or
Pigwminghg/(rmgz)comfaiwontent of one capsul e)* 100. M crogram

(mg) per square mllinmetre (MmR) tablet surface area.

Pigment ng / nmm2 tablet. Mcrogram (ng) per square

LB e e P et e PG My

(PMSA)ary container surface area. Pignment ng / mMm®
.container ,Mcrogram (ng) per square mllinmetre (M)

Piggeakugi pgn P34 al surface area (PVBA). Pignent ny /
m2 PNMSA.

Where appropriate, the pharmaceutical composition of the invention may also comprise
pharmaceutical carriers such as inert solid diluents or fillers, sterile aqueous solution and
various organic solvents. Examples of liquid carriers are syrup, peanut oil, olive oil,
phospholipids, fatty acids, fatty acid amines, polyoxyethylene and water. Examples of
solid carriers are lactose, terra alba, sucrose, cyclodextrin, talc, agar, pectin, acacia, stearic
acid and lower alkyl ethers of cellulose corn starch, potato starch, talcum, magnesium
stearate, gelatine, lactose, gums, and the like. Any other adjuvants or additives usually used
for such purposes such as colourings, flavourings, preservatives etc. may be used provided

that they are compatible with the active ingredients.

Accordingly, and in one aspect, the present invention relates to a pharmaceutical
composition comprising sertindole and a protective agent absorbing radiation with a
wavelength below 400 nm, such as iron oxide, or indigocarmine, or other pigments

mentioned herein.

In a further aspect, the present invention relates to a solid pharmaceutical composition
comprising sertindole and a coating layer comprising a protective agent absorbing
radiation with a wavelength below 400 nm. In an embodiment the solid pharmaceutical
composition is selected from tablets and capsules. Typically, the amount of sertindole in
the solid pharmaceutical composition, such as tablets and capsules, is from 1 mg to 48 mg

mg, such as 2 mg to 24 mg, e.g. 2 mg, 4 mg, 8 mg, 12 mg, 16 mg, 20 mg and 24 mg.

Typically, a coating suspension is made by mixing a dry powder comprising a polymer,
such as a film-forming polymer, a plasticizer, optionally a second film-forming polymer,

optionally a pigment, such as titanium dioxide, and optionally an anti-caking agent, and



Where appropriate, the pharmaceutical conposition of
the invention nmay al so conpri se pharnmaceuti cal
w@2a007i0e38 such as inert solid diluents or fillBCEDPK2006/050038
sterile aqueous solution and various organi c solvents.
Exanples of liquid carriers gre syrup, peanut oil,
olive oil, phospholipids, fatty acids, fatty acid
am nes, pol yoxyethyl ene and water. Exanples of solid
thefi diking Wittewstet &6 QfRnallyeiddingddanti-Sd4ldsOBE agent to prevent the
cycl odextrin, talc, agar, pectin, acacia, stearic acid
coafing sppRRYIon fiRy cleggieg Heppzdey and lnes of Brespray fuagpparatus.

E L8 R bomb R SAGELAT VSRR G Pmacica
Dosugd iForvig’s Disgiedridythel pleambicsutisalStigneepUs k 39 s8sebndEd., Marcel
flavourin preservatives etc. may be

col quri ngs, S,.
De]&‘éeééncp*]%fg‘feé}é’d Jemss W-ﬁg‘ff}‘é‘}t& conpatible with the active
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i ngredi ents. Accordingly, and in one aspect,

t he

present invention relates to a pharmaceuti cal
conposition conprising sertindole and a protective
GG APSOT PTG Fadl Al ToN YLl 7 VAVl eRgTh el ow 400
MEllirapilGH 36D | T 0N 4T de,_or rnargocarmne, or | ot her
PERRABNRS 30BNt i oned herein. lIsp a further. aspe¢t, the
pEReENRS sowrention-rel ates ta a solid pharmaceuti cal
CRBG®@S80 t i on conpri-sing sertimglol e and a coating | ayer
ChiefhyliGtraey a protecti ve agent.0 absorbi ng2radi ati on with
alajgavel engt h bel ol 400 nm &5 an enbodbPfent {he solid
phemeradslfiOcal composition i%0sel ected-from{ablets
aff¥capsul es. Typically, thé%8mount of¥%ertipdole in
the solid pharrraﬁﬁt—ﬁtical c ition, as$ tablets
%%céﬁgdacggtﬁ{ es, is tromlng to 48ng ng, such a;i 2 ngto

o B 2 Mys4 ny, 8 ny;»,12 ny, 164, 20 ny and
2430 dry bRl | Y, a coating suspension is nafle by

30, I I 9 I ’
Component Amount
HPMCAS (AS_MF) 7.00 %
Triethyl citrate 1.96 %
Sodium lauryl sulfate 021 %
Talc 2.1 %
Sorbitan sesquioleate 0.0025
Water 88.73 %
Component Amount
Hydroxypropylmethylcellulose (pharmacoat 606) 6 %
Titanium dioxide 05 %
Water 93.5%
Kollidon VA 64 5g Sucrose 40g
Ethocel® 20 5g Kollidon VA 64 10g
Titanium dioxide 20g Lutrol E 400 8g
Talc 13¢g Colour lake 3g
Colour lake q.s. Titanium dioxide 6g
Isopropanol 98 g Talc 10g
Water ad200 g Water ad240 g
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such as a filmform ng polyner, a plasticizer,

optionally a second filmform ng polyner, optionally a
w@e@neei44s such as titani um di oxi de, and opti onBtT/PK2a006/050038

anti-caking agent, andthen m xing with water and

optionally adding an anti - co?q esci ng agent to prevent

the coating suspension from cl ogging the nozzl es and

lines of the spray gun apparatus. Exanpl es of coating

Altéﬁlﬁﬁ@é‘lif,tdoﬁﬁﬁerﬁfaﬂ%&ﬁﬁtﬁ%th?@éd&ﬁﬁshﬁ)n@gﬁfch RYOPh@Y ®) may be
Phar naceuti cal Dosage Forns", Drugs and the
usedrand miseliwith ghe [Boleeitaeagentabsorbing 18diation with. a Wavetenigth below 400

k } ) di db ] )
e i 0 i s i g 6 B e Srfage of th sqicmbpmmassatioal o
corRSUERH, §UCANS t4b3tS Br epsilea dlypidally,) théByatidg 144%e & 6¢ided onto the

m xed with the protective agent absorbing radiation
tablgiis o1 capsydesdtyespiaingel ow 400 nm such as iron oxi de,

and then applied to the surface of the solid

phar maceuti cal conposition, such as tablets or

Typiagiby) tlﬁgnoféﬁﬁe@@eh@/%sbﬂb&gﬁ@diat&ﬁg vdiih)aesﬁa\ieiiengfhhdkd? I@100 nm is
ontQ the tablefs. or capsul es by spraying. Typically,
prepend hanhpreyntsutficisahto %fBE?_S“r TE‘P ﬁ%}%{lflé‘dF gﬁoﬁbﬁg%d)éﬁfaﬁatmm and such
. . I .
pro‘é%}’l?é %&E i V@?ﬁdﬁ‘f"llﬂ%ﬁ%&&t&f ﬁéﬁgf i (?en6 rsn@({% ﬁ'tgllow, red, or

ictent to protect e sertindo
blacleyom dzitle asnweH asinsxtotes phayeac Altermatigantthe protéctiie agent absorbing

radiagin VBt s atsgeneny el b0 it PaefeFied S ot et dighoarmine,
indf¥ocSiiIAS- Afghiiurh Mke PS1RECD drifs l@@&ﬁfané}ﬁWr BiréMdsionally listed color

radiation with a wavel ength below 400 nmis selecfed
additiansahjeidn UsS aasktifidation o2000r(Based amli GBR 2089)rabsorbing light of

al,um..ni | ake t her .col or.an Per.manent | y. or
wafl R 1 0 o et B 2k PEBEAEE AR Wiyelgnagh < 400
nm¢ §dlfk iof el Smixiure 00 theldBagiRdaliarbing lightRf H296lkngth < 400 nm.
absorbing light of wavelength < 400 nm netals or
m xture of netals absorbing Iight of wavel ength < 400

TRy el S 5 Sof et PhRapy BRRei el e & e

layeg @gpicaldy tle @miting tayenisileks thanD 0Yeai«glatlitick ®ithe bore@d the
evenly in, the coatin%]1 ) . . .

composition, and for processing, handling and convenience, it is less than 10 % weight,

such as 0.5% to 10%, typically, the coating layer is 0.5-4 % by weight.

The coating layer comprising the protective agent may be a first or second or further
coating layer, thus for instance, a tablet core may be coated with a sugar coating, and then
with the coating layer comprising the protective agent, or vice versa. Typically, the coating

layer comprising the protective agent is a final coating layer.

Typically, when the coating layer comprises iron oxide as the protective agent, such as iron
oxide is present in an amount of at least 0.1 pg/mm? surface area of the composition. This
is protecting the sertindole from the detrimental effect of light. Alternative amounts of iron
oxide in the coating layer is selected from at least 0.15 pg/mm?, at least 0.2 pg/mm?, at
least 0.25 pg/mm?, at least 0.3 pg/mm?® or at least 0.35 pwg/mm?” surface area of the

composition. The inventors have shown that iron oxide present in the coating layer in an
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| ayer. Typically, the coating layer is |less than 20 %
wei ght relative to the core of the conposition, and
wo e0o7p63aeessi ng, handli ng and conveni ence, it PGI/DES®6/050038
than 10 % wei ght, such as 0.5%to 10% typically, the
coating layer is 0.5-4 %by yeight. The coating |ayer
conprising the protective agent may be a first or
second or further coating layer, thus for instance, a
amb@itl 0P hb&RI (B4 NBIRCsF RRE Bfba O tHe Rnipddieion Sjakt SRSfTeatidd as a dark
then with the coating |ayer conprising the protective
cordrpdiqweyer,thig és narintendediytp lipat thy invehtor maanyrwpyt ayer
conprising the protective agent is a final coating
| ayer. Typically, when the coating |ayer conprises
AdilitiohalB) ttecoating Rgeihey ?ﬁi@ A8, dietiéd) TagniuhddioRide Gean
is present in an anmpunt of at least 0.1 ng/ m2 surface

ameu Hf gbout 38 wadghi §s of Ayrsubstancs in sheyasting laYﬁ@cquéponds to
appi?%%ﬂra%gf fhf)ﬁrgﬁﬂ{ Ia%ogt?‘l{%r ﬁrg@eﬁg ?A Jgglfn%c(% ﬁ“g’ ra%bﬁ érht pfoatglcetlrng

Ive anDun T on" OXI Coa
effés to O okidek afﬂdoﬁrbaimdeeaﬁhc&lvlaﬁleﬁ‘g ofiiid othér Haﬁd$lils desZrable to

st 0.25 at | east
mc[il?ie [Bapdym dlozfsf? 600408 iaé{aéO%qt deasiod Wﬂgg\t %w%%sam in the
codﬁglé yentors have shown that iron oxide present in

oating | ayer in ananount of above 0.4 ngy/ mg
surface area of the conposition is just as effective

In i spodfgnt T e FAYeh COmmbFisRa g FIRERF g BTy g a8 one or
mofPStdtid ckRBée, H?d’roﬁ?ﬁﬁf#ﬂyﬁﬁetﬁﬂ%ﬁﬁﬂdﬁ@ H‘)L(E&kﬁﬁ@py-fée‘llﬁwsé'm

di oxi de i n an amoun about 30 wel
methylestlnloss C'atboxyieetbmb;@]hﬂgsq, y@pxmcthglgpldjﬂw, y)droxyethylcellulose,

ool Q% SR St et S ke SeeTMle BIQREE Foshats phhatate,

celluitdsd @Setatd dnﬂnéllfé:ﬁ@&;l/ad&ﬁ @ethi ars@@g)e&ryl@ﬁtglydém théiBac@yliedcid
hand it is desirable to include titani um dioxide in

polymerssogh pnBudragit ®RJf ang R canditholikei ght % of dry
substance in the coating | ayer.

A conventional coating layer may contain sugar and/or calcium carbonate and/or talc

and/or titanium dioxide.

Hard or soft capsules consist of gelatine, microcrystalline cellulose or starches.

In the solid pharmaceutical composition as described above in any one of the
embodiments, the coating layer may comprise a plasticizer, for instance, to soften the
polymer. Exemplary of such plasticizer is one or more of polyethylene glycol (molecular
weight form 200 to 8000, e.g. Carbowax by Union Carbide), glycerine, propylen glycol,
acetylated monoglyceride, triethylcitrate, Triacetin (available from Pfizer), acetyl
triacetylcitrate, acetyl tributyl citrate, dibutyl phthalate, dibutyl sebacate, diethyl phthalate,
tributyl citrate. Typically, polyethylenglykol 400 (PEG 400) is used as the plasticizer.

The study as described in the experimental part was originally planned to be performed
with film-coating suspensions containing PEG 400 corresponding to 12 weight % in the

solid film coating layer. Increasing amount of degradation, after light stress testing, was
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In an enbodi ment the coating |ayer conprises a
filmformng polyner, such as one or nore of ethyl
wa@edozobsase, hydroxyl propyl met hyl cel | ul ose, PCT/DK2006/050038
hydr oxypr opyl cel | ul ose, net hyl cel | ul ose,
car boxynet hyl cel | ul ose, hydroxynet hyl cel | ul ose,
hydr oxyet hyl cel | ul ose, cellul'ose acetat e,
hydr oxypr opyl net hyl cel | ul ose pht hal ate, cell ul ose
foudl@ S RrEinPrlehding ahunt OF Ifilld lc0StenpAla Pdradtoin Fillth RBdpehdié Eontaining
waxes such as_pol yet hyl ene glycol; nethacrylic_ acid
yellosy ipippxide MPEQ ‘é@&pggsnon@mgm 12 migighte o e polid filnk layer was
spifief oY RO Sire it U YR, PPRY AR N foch 80 80 BC H3fn above 0
weldat % torabsutl8 weightsul efshe s t&iting flayge | hotvicner, at a level of 12 weight %
ni crocr staILi?e cel |l ul ose_or starches. In the solid
PEﬁrﬂQPﬁareélaﬁtlioeam 1ghfseertiqngrifest WasalseTed above in any
one of the enbodinents, the coating | ayer nmay conprise
a plasticizer, for instance, to soften the polyner.
Thisy énp fuathgr ehbedimknithe soatingdayer cemprises arpolyetheylefe glycol in an

ol yet hyl.ene gl ycol, L. ecul ar ight form 200 t o
a5 1Y o a2 s BRI B ceePBng T, ShgLrnehan 8 weight %,
les®thaR B vedigiloy aeds thaf £ wélght o7 tfﬂ?éh_‘l’l?'ﬂcﬁﬁ Bb&R,0 weight % to 8 weight

triethylcitrate, Triacetin (‘available from Pfizer),

%.acetyl triacetylcitrate, acetyl tributyl citrate,
di butyl phthal ate, dibutyl sebacate, diethyl
pht hal ate, tributyl citrate. Typically,

Anpiky&tdmydtie o HeQrestalinvElitlon4d Blephiations 6fla AisxthiRomprising
l_Jpl asticizer. The study as described in the

sert

andede anebmpiptectiye agenh absorting msiatipn yithmwavelenghfebelow 400 nm, and

- . . . S i pi ng PEG
whigh! TPl b Rl LR e EORbGHRTT,

coating layer. Increasing anount of degradation, after

[ wasf ound, when increa anmount

light stress testin ) i,n
Acsﬂrgmglyprf% ﬁmhﬁg a§pagidhe pregi fweﬁvgruge&?é?ﬁstparwﬁe Rl spgica
o . I . . o . . .
cof Isgtir?tﬂ do%i‘irﬂﬂlst eadrggtl'ﬁlﬁ'g o??%tnlfh?cg?/ glrQ(i 32??&:@1% B8k Gbsbfbing radiation
with a wavelength below 400 nm, such as iron oxide, or indigocarmine as aluminium lake.

In an embodiment the solid pharmaceutical composition is selected from tablets and
capsules. Typically, the amount of sertindole in the solid pharmaceutical composition, such
as tablets and capsules, is from 1 mg to 48 mg, such as 2 mg to 24 mg, e.g. 2 mg, 4 mg, 8
mg, 12 mg, 16 mg, 20 mg and 24 mg.

Typically, the protective agent absorbing radiation with a wavelength below 400 nm is
present in an amount sufficient to protect the sertindole from light degradation, and such
protective agent is without limitation selected from iron oxide, such as yellow, red, or
black iron oxide as well as mixtures thereof. Alternatively, the protective agent absorbing
radiation with a wavelength below 400 nm is selected from carbon black, or

indigocarmine, alone or linked to aluminum.
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applied. No negative effect of the plasticizer, PEG

400, were seen in anmobunts from above 0 weight %to
w@bwaneB48vei ght % of the filmcoating | ayer, hPUEDERIEDS0038

a level of 12 weight % PEG 400 a reduction in |ight

protection effect was observ%j. Thus, in a further

enbodi nent the coating | ayer conprises a pol yethyl ene

glycol in an anount of |less than 12 weight %relative

In 4 furthBferibedimdat tha pfitectivel GFend Sbdoisifig kdtkdtioh Wwigh 8Rlavéfength below

| ess than 6 weight % |ess than 4 weight % tyfpi cal |
40¢ pyrs BseRNs imamapeunt of Pt odo wdp Fplativgyto %mwwsht of the soli

corgll)és?tforﬁ‘f"t ive of the present invention is preparation of

m xture conprising sertindole and a protective agent
absorbing radiation wwth a wavel ength bel ow 400 nm
and V\,herei(ﬂ said mxture is fornmulated intg a solid

In 3,Ruthenermbedimant toe alukpharppcculied] SPEPAYTIQN, sheh a5 teblet prerapsule,
furfheP i NhydrWBRGEE QR &oAfifSlaf&. & ' i i
phagdr}rﬁa% e%tgfgg?&%o%%%’gﬁ tg [ géngcon'p@rol SI naglg mtzﬁhérllgmgtfmg fayer is
dessebdd abtdwt & wiedioa t theteweting eonaprismg iatrsoxidé.ng r adi ati on
with a wavel ength bel ow 400 nm such as iron oxide, or
i ndi gocarni ne as alunminiumlake. In an enbodi ment the
In £ Rirfhdr HHBSdIREAUhE 66Hting F4¥RP ébﬁl?ﬁéés ipnRIRCHRE af ir@foxide in an
tabl ets and capsulzes. Typically, the anmount of
amgenttof atliehss Oi Inug/men’sutfack phachithe eompesition dnpaticulagmbodiment is

the%ﬁﬁﬁp o tgg}%i%t @@&%ﬁ%"%ﬁZfd%ﬁﬁgn@oﬁkgﬁﬁ}n@ﬁ&g@%ﬁ%@ sertindole
as wéll Ba caffinBUay@P BorafriélBg irdi Bkigal | y, the protective

agent absorbi'ng radi ation with a wavel ength bel ow 400
nmis present in an anount sufficient to protect the

i £ Bl 0ol bttt o BRaR G LB PRl ©

corfipssitichSconSiklinpe f 4 @htaifdr means comprising sertindole in a liquid formulation,

wherein said container means comprises a protective agent absorbing radiation with a

wavelength below 400 nm, such as iron oxide.

In a further aspect the present invention relates to use of sertindole for the preparation of a
pharmaceutical composition for the treatment of schizophrenia, wherein the composition
comprises sertindole and a protective agent absorbing radiation with a wavelength below

400 nm, such as iron oxide.

In a further aspect the present invention relates to a method of treating a subject in need
thereof, comprising administering a pharmaceutical composition for the treatment of
schizophrenia, wherein the composition comprises sertindole and a protective agent
absorbing radiation with a wavelength below 400 nm, such as iron oxid. In an embodiment

sertindole is administered in an amount of 2-24 mg once daily.

In a further aspect the present invention relates to use of iron oxide for the preparation of a
coating composition comprising a protective agent absorbing radiation with a wavelength

below 400 nm, such as iron oxide.
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bl ack iron oxide as well as m xtures thereof.
Alternatively, the protective agent absorbing
WO 207at34e Wi th a wavel ength bel ow 400 nmi s SECEDKe@6/050038
from carbon bl ack, or indigocarmne, alone or |inked
to alumnumIn a further enb?ﬁi ment the protective
agent absorbing radiation w a wavel engt h bel ow 400
nmis present in an anmount of 0.1 %to 5 %relative to
the weight of the solid conposition. In a further
enbodi nent the solid pharnmaceutical conposition, such
In 3 firthgpaspectdhe prepent invention xelades te @rpeptingeompasiionicagprising a
' ' t AR Cal | .
proj e g EiboRind mhddih SAR! o BRI boif 0R5F s Bk e,
a polyMer,iadd Aglasticize0 ki sreembadimenithe bedtingrdoaghosiEiot coémprises iron
coating |ayer conprises iron oxide, such as iron oxide
oxide,anthORMIYR- of at least 0.1 ng/ M2 surface area of
the conposition. A particular enbodinent is the solid
phar maceuti cal conposition conprising iron oxide m xed
In the @ielldweng,whé mveeticn ig(iildlisﬁ'a’&d b?r@i'dyhcﬁ’%xanpleatﬁ{@gemeﬂ)tbé examples
conmpri.sing irqon oxide. In a further aspect, the
aregperelyriptendrgldndiiusiaiedhainvention apd sha&alﬂdloge‘f gngfrued as limiting.
phar maceuti cal conposition consisting of a container
means conprjising sertindole in a liquid fornul ation,
Expgramental sectigncont ai ner neans conprises a protective
agent absorbing radiation with a wavel ength bel ow 400
nm, such _as iron oxide. In a further aspect the
Materdals and Eqpipment, rel ates to use of sertindole for the
MdsSparation of a pharmaceutical conposition for the
treatment of schizophrenia, wherein the conposition
The fofomimemgedidntswiekasachd a protective agent absorbi ng

Sergiﬁ&iblgf(zjlsoi{]eevgatsg (aH.Vfﬁ/n%lbee&gM),bﬁLu%\évS?ag& {M}ﬁzg lsjtgrrgzh%s, ﬂorqggﬁe,
Lestrem Cedex, France), Lactose monohydrate (Pharmatose 350 M, DMV International,
Veghel Netherland), Hydroxypropylcellulose (Klucel EXF Pharm,
Hercules,Virginia,U.S.A), Magnesium stearate, (Liga magnesium Stearate MF-2-V, Akcros
Chemical,Venlo, Netherland), Microcristalline Cellulose ( Avicel PH-102,FMC
International, Cork, Ireland) , Croscarmellose Sodium, (Ac-Di-Sol , FMC International,
Cork, Ireland), Iron Oxide yellow, red and black, ( Univar Export, Essex, England)
Polyethylene glycol 400,(Polyglykol 400, Clariant GmbH, Gendorf, Germany), Titanium
dioxide, ( 1700 Titanium dioxide, Univar Export, Essex England) Hypromellose (Methocel
ES5 premium LV EP, ( Dow Chem. Company, Louisiana, U.S.A).

Equipments:

The following apparatus were obtained from the indicated sources:

Diosna P 250 (Diosna and Soehne, Osnabruck, Germany), tray oven Lytzen type BB
(Lytzen and Co Herlev, Denmark), sieve Frewitt type MGM 284 (Frewitt Fabrique,
Fribourg, Switzerland), Blender Bohle PM100 (L.B. Bohle GmbH, Ennigerloh, Germany),
Kilan T 300 (IMA, Kilian Gmbh & Co, Cologne, Germany).

Labcoat IIX ( Ohara technologies, Toronto,Ontario,Canada). Drum 15”.
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In a further aspect the present invention relates to a
nmet hod of treating a subject in need thereof,

W@ eupnesisg adm ni stering a pharmaceuti cal conpOBDKR@G/050038
for the treatment of schizophrenia, wherein the
conposition conprises sertindole and a protective
agent absorbing radiation w a wavel engt h bel ow 400
nm such as iron oxid. In an enbodi nent sertindole is
adm ni stered in an anobunt of 2-24 ng once daily. In a
further aspect the present invention relates to use of

Example bxi de for the preparation of a coating
conmposition conprising a protective agent absorbi ng
radi ation with a wavel ength bel ow 400 nm such as iron

Preépygrditon of tabletsr t her aspect the present invention
relates to a cqating conposition conprising a ..

Th%?%me@flpv somgesitioneampEgsertindodt ¥ B8 et indhis gty dhgiven

belBf! AMd09,01 800 866 Bipfitg) Ton oxide, a polymer, and a
plasticizer. In an enbodi nent the coating conposition
conpri ses irohagilde and Opadry (r). In the follow ng,

ay of exanpl es.

nt ended to

d not be construed

Mat erial s and

J i ngredients were

o ) H. Lundbeck AJS),

L a e ze ptarcin, S Rogpette, Lestrem Cedex,
aree f@@?&%@ FER hydra?c Phar mat ose 350 MbDW

| nter Mﬁ‘q"ﬁtﬁ'ﬁﬂ‘ \eghe| Net h#} | and)

HyAydseay prappheelidase ul ose (Kl dcel EXF Pharm

Microcrystalline Cellulose 16
Croscarmellose Sodium 2
Magnesium stearate 0.7

Composition of sertindole tablets 8 mg

Granulation, Drying and Blending
Sertindole, maize starch, lactose monohydrate, and hydroxyl propyl cellulose are mixed in

a Diosna P 250 for 3 minutes at high speed (mixer II/ impeller II).
Purified water (q.s.) is added during 1 min. (mixer and impeller at low speed(I/T)).

Finally granulate is formed during 3 minutes at low speed (II/II).

The wet granulate is passed though a sieve (screen size 4.0 mm) before drying in a tray
drying oven.
The granulate is dried on trays by direct heating (static solid bed) at a set point of 50 °C

until equilibrium relative humidity is between 25 — 45 %.

The dried granulate is oscillated together with microcrystalline cellulose and

croscarmellose sodium through a screen size 1.000 mm.
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Hercules, Virginia, U S.A), Mgnesiumstearate, (Liga

magnesi um St ear ate M- 2-V, Akcros Chem cal , Venl o,
woedoneed4and), M crocristalline Cellul ose ( Avi BE€/DK2006/050038

PH 102, FMC International, Cork, Ireland) |,

Croscarmel | ose Sodium (Ac-Dj:Sol , FMC International

Cork, Ireland), Iron Oxide yeq | ow, red and bl ack, (

Uni var Export, Essex, England) Pol yethyl ene gl ycol

Th&pSwddrad Wiehdddah tKdBin bldnded AL nidbics a@RARIds p&emhifRey frpm).
Ti tani um di oxi de, ( 1700 Titani um di oxi de, Univar
Export, Essex Engl and) Hypronel |l ose (Methocel E5

Magh B Dot o ey (G T SERAA th T K Wi % Bk,
the indicated sources: Diosna P 250 (D osna and
Soehne, Osnabruck, Germany), tray oven Lytzen type BB
(Lytzen and Co Herl ev, Dennmark), sieve Frewitt type
MM 284 (Frewitt Fabrique, Fribourg, Switzerl and),
Bl ender Bohle PM QO (L.B. Bohle GibH, Ennigerl oh,
CGermany), Kilan T 300 (I MA, Kilian Grbh & Co, Col ogne,

C Germany). Labcoat HX ( GChara technol ogi es,
—’ﬂ%&é” ,Ontario, Canada). Drum 15". Exanple 1
Preparation of tablets The fornul ati on conposition

conprising sertindole 8 ng/tablet in this study is )
Talets ere dopmpaogsed pataphings: Hed mgOY 9G00mt ave] punsh curvgd|fer cpating with

en Pl 21 2 © T G anulaton

Compression speed: about 200.000 tablets/hour

Tablet weight: 150 mg

Tablet Height: 3.3 mm

Surface area of one tablet: 127 mm’

Hardness: About 60 N (measured in the longitude direction)

Disintegration time: about 2 minutes

Coating of tablets

3 coating processes with repetition (i.e. 6 coatings) were performed, each comprising 3 kg
of core tablets. 3 different coating suspensions formulae, all containing yellow iron oxide,
were included. The plastiziser, Polyethylenglycol 400, were added at following levels: 0
%, 4 % and 8 % of the dry solid film-layer.

As reference 1 coating was performed on 3 kg of tablet cores with a white film-coating (i.e.
without yellow iron oxide). Amount of plastiziser in the white coated tablets formula D

was 4 %.

Formula of film-coating suspensions see table 2.

Batch size of film-coating suspensions: 3000 g:
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Sertindol e, maize starch, |actose nonohydrate, and
hydr oxyl propyl cellulose are mxed in a Diosna P 250

wo e007863uut es at hi gh speed (m xer 11/ i npel | BET/DK2006/050038
Purified water (g.s.) is added during 1 mn. (m xer
and i npeller at Iom13peed(|/19). Finally granulate is
formed during 3 mnutes at |ow speed (I11/11). The wet
granul ate is passed though a sieve (screen size 4.0

mm before drying in a tray ®gpleng oven. The granul ate
is dried on travs by direct heating (static solid hed)

St hr atle SBAAE LT evBl (0 [y T4 % Hatiet Gndor endpl 1% |

for 3 mn. at 6]rpm Conprgssion Tablets are Exp.2
conpregsed on tepolings: 6.9 nmx 9./5 nm oval punch Exp.3
cuBved |f 80.82%t | ng BT Po enljosThlyp "|S8" dt.3T e uppgd-19 %
tabl et [surface. | Conpressi on speed: [about 200.000 Exp.4
taptetgfhour Taptet—wer gt ‘#5411 (g;g Tabtet—Herght~[ 373 Exp.5
mmcSur flagg gay,ea| of geog abljet™ 1 2 Hprgdegess: Apegty,
60 N (measured [n the |ongiltude dir|ection) Exp.6
L Di sintggration{inme——about 12 mnutes
White
Ref.
D 90.8 %* 5.87 % 2.96 % 0.37 % 0% Exp.7

Experimental numbers and composition of film-coating suspensions (content of individuals
shown as percentage w/w of actual batchsize of suspension).

* Purified water evaporates during the coating process.

Coating parameters:

¢ Drum: 15~

e Temperature inlet: about 60 °C

e Temperature outlet : about 46 °C
¢ Drum: about 12 rpm

e Air flow: about 560 m*/h

¢ Susp. Flow rate: about 30 g/ min

e Atomizer Pressure: 3.4 bar

Film coating suspension applied: 1027 g



Coatine of tablets 3 coating processes wth repetition
(i.e. 6 coatings) were perfornmed, each conprising 3 kg
wo@boocoer4s abl ets. 3 different coating suspensi BEIEDK2006/050038

fornul ae, all containing yellow iron oxide, were
i ncl uded. The pl asti zi ser, Pp%yet hyl engl ycol 400, were
added at following levels: 0% 4 %and 8 % of the dry
solid filmlayer. As reference 1 coating was perforned
Saﬁpliﬁgwﬁﬁgﬂ@woﬁﬁnggf@&sw t h_ a white filmcoating
(1.e. wthout yellow iron oxide). Anount of
pl astiziser in the whit&akledted tablets fornula D was
‘ g R R 2

®ecent adkS W w pf ddpual

Purifipd water fpvaporates during [the coati|ngprocess.

Coatnyparanmeters— brum—15—Tenperature—ntet:

about 60 OC Tenperature outlet : about 46 0OC Drum
Sanglz@utbet Perqupimoutiof filinkcoming bpam (is p& 6D tafd reldltive tStogreighl) oW

rate: about 30 g/ mn

Light stability studies

10 tablets of each sample were placed in a light cabinet (Heracus Suntest CPS+) and were
exposed to light providing an overall illumination of not less than 1.2 million lux hours,
and an integrated near ultraviolet energy of not less than 200 watt hours/m”. The tablets
were placed directly in petri dishes in a single layer. A dark control was used to evaluate
the contribution of thermally induced changes to the total change. The dark control was
placed beside the sample and was protected against light, wrapped in aluminium foil. After
light exposure the tablets (sample and dark control) were analysed for degradation products
by HPLC analysis.

Preparation of samples for HPLC analysis
The samples of 10 tablets were disintegrated by the means of 0.1 M acetic acid. Next
acetonitrile was added for extraction and subsequently the samples were made to volume with

methanol/ water (50/ 50). Final concentration: 0.4 mg/ ml.

HPLC analysis

Samples from the light stability studies were analysed by HPLC.

Reversed phase chromatography was performed using a LiChrospher 100 RP-8, 5 um, 250
x 4 mm ID with pre-column: LiChrospher 100 RP-8, 5 um.

The mobile phase consisted of Tetrahydrofurane/ acetonitrile/ 25 mM phosphate buffer pH
7.2 (7/ 43/ 50).



At om zer Pressure: 3.4 bar Filmcoating suspension
applied: 1027 gSanpling (during the coating process)
waabhee348anpl e nunber versus anount of fil m CPEL/DRE06/050038
| ayer (as percentage relative to core weight) Light
stability studies 10 tablets,pf each sanple were
placed in a |ight cabinet (Heraeus Suntest CPS+) and
wer e exposed to light providing an overal
25 M PRospRAtE Baffef pMgR: Dasslve 53D glof NapHPO), ADHQ %nd 099 §,0f KH,PO,4
and an integrated near ultraviolet energy of not |ess

in k kfghofwgerynAdiustibe pH /bypneansef Ne@Heor 885" pl aced

. . i di . . ] _
TR 5k e ey ARy B, nedion v
23a#ar mal |y i nduced changes to the total change. The

dark control was pl aced beside the sanpl e and was ..
Q%Fﬁé@anézf ﬂaeg%ﬁgmdeﬁw @Hgl,lctwwg@a OF? 3{F4 1, HF IO he goymalization
o] S P R Sy O RAP T LR -iveridin!
1-okide)ethah)al-yrsidgzolidmepe)raatl itlhernapiakztph &sfon i .0HPL @hemiaipysiics.

The sanples of 10 tablets were disintegrated by the

means of 0.1 Macetic acid. Next acetonitrile was

added for extraction and subsequently the sanples were

made to volune with nethanol/ water (50/ 50). Final

concentration: 0.4 ng/ m . HPLC anal ysis Sanples from

the light stability studies were anal ysed by HPLC

Rever sed phase chromat ography was perfornmed using a

Li Chrospher 100 RP-8, 5 nm 250
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X 4 mI|IDwth pre-colum: LiChrospher 100 RP-8, 5 mm

The nobil e phase consi sted of Tetrahydrof urane/
waewroeidus i | e/ 25 nmM phosphate buffer pH 7.2 (F¢HBK2006/050038

50) .25 nmM Phosphate Buffer pH 7.2: Dissolve 5.82 g

O Na2HPO4, 12H20 and 1.19 ¢ KH2PO4 in 1 litre of

wat er. Adjust the pH by neans of NaOH or H3PO4. The

flowrate was set at 1.2 m/ mn, the colum
Redu@igperature at 40C, UV detection at UV 230 nm

Quantification of the degradation products was done

fromarea % using the normalization factor 0.9 for Lu

26- 115 (I-(2-(4-(5-Ch|oro-#1hg4fluorophenyl)-l

H-indol -3-yl)-1-piperidinyl{>

. b . 0. JUTIT 0.1 0.095 0.087

Of ittt o - Hew Hr on®Hxi e o4 95
ple 2 .. 05% 28 Y J 0.32 0.19 0.3 0.33
[TTaGE TE . DI &a Z) T VehSUY aArMdadnt 0.17 0.19

it adantse (per cey | at¥velt P'serdti ndbl el affer 016
Sample 2% . oAl et %1 0,12 o %.1 0.12
EXshplas U E [ eboyl. ZJITI O o UX. [ ([ Nd11 =T10L 2SS EL Jooed ADf € 2 0.12
Scrmplindlgl oftt | npdatedtt gbllet 618 [y 01200 0t 0412 o1 0.12

offilncoating |ayer w thout yellow iron oxide

(conposition refer til table 2) versus anount ' .
Serigslofe Gnseated tobles S éng: Lot of émepetingdapiorostaiping yefow &y oxfde pmposition
refeR KINEAD) Ceru® amoudt A UaQrddiits. (P énerefutioas Sekiindsit) @fidriedpotiearb €d mio Lux.
ﬂngggjggé)S ng. Anount of yellow iron oxide per unit

tabl &'%urf ace area ( ncg/ m2) (conposition refer til

tabl e 2) versus anount of degradants (per cent

relative to sertindole) after exposure to 1.2 m o Lux.

(NT = not testet)We claim 1. A pharnaceutica

conposition conprising sertindole and a protective

agent absorbi ng

Table 5

Dark control 0.13
Sample 1 0% 0.37
Sample 2 05% 0.35
Sample 3 1% 0.34
Sample 4 1.5% 0.32
Sample 5 2% 0.29
Sample 6 25% 0.28
Sample 7 3% 0.28

Sertindole filmcoated tablets 8 mg. Amount of filmcoating layer without yellow iron oxide (composition

refer til table 2) versus amount of degradants (per cent relative to sertindole) after exposure to 1.2 mio Lux.
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radi ation with a wavel ength bel ow 400 nm 2. A solid
phar maceuti cal conposition conprising a m xture of

waenrieidad e and a protective agent absorbi ng rBdi/RKR@G/050038

with a wavel ength bel ow 400 nm 3. The solid
pharmaceuti cal conposition of claim1l or 2 wherein the
protective agent absorbing radiation with a wavel ength
bel ow 400 nm is present in an amount sufficient to
protect the sertindol e Tasleel i ght degradation. 4. The

solid pharnmaceutical conpositi on of any one of clains
H 1+ H ] ad f ] ]

== 0 O

p
\V\ o 0! 0. 0. 0.087
wavebengt h|belomy 4D0 mh | S| sedsect pd P om|Cardson 0.50
b anl 012 % P . p Q22 nvjﬁ . P19 s e L 030 ) 033
AUN, ojsllul u\ \,ouo_ LA >3 1 Id_ldl UU al i LILA>S Gb_MIII LI LA 7| AN y 0.19
and_perssmnent|l vV . Pl oViesi onal [ ot | | BT €6h1 COI[OUT015 0.18
1 11 1 10 ; 12
opidr Yo culi oot Col g cor o Seatofip 2009 (Eheds—
ol A4 J.o.ﬂ,l—l'( ZYUU Jo1odDSPT Uloiig I gﬂdﬁz ()T Wavel EMgU 1< d4PJU - o042
U

LILLLE} IIL‘,L d.l 5] I Ili )\t ul © UI IIL‘,L d.l IS) d.UbUI L)I "y I I gilt Uf
wavel ength < 400 nm salts of netals or m xture of
netal salts absorbing |ight of wavel ength < 400 nm 7.

Teetinglolie ifilmeoiated tabletsit g fimeuahefosiiew sen efideey uitiableifsurface area (

m¢ ér:/ln? ¢ p@sft’i@rﬁfe@r th ttaﬂg 2We95tu§ GrhbME o & c@ﬁtqgatlve_to

diation wth a wavel ength bel ow 400 nmis present in

sertgndolghgfien expapnre 9 122 miorlaxafN R enetéesiche wei ght of the

solid conposition.
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8. The solid pharmaceutical conposition of any one of
clainms 1-7 further conprising a coating, such as a
wo pdomoeaas i ng | ayer. 9. The solid pharnmaceut i caPCT/DK2006/050038
conposition of claim8 wherein the coating |ayer
conprises titani um di oxi de, ch as titani um di oxi de
in an anount of at |east 0.5 weight % of dry substance
in the coating layer. 10. A solid pharnmaceuti cal
WeCsampRsi tion conprising sertindole and a coating |ayer
conprising a protective agent absorbing radiation wth
a wavel ength bel ow 400 nm 11 The solid
L Rl i IR o e ing sefinBb D bl s HRGRAA o abportine
radizeioﬁ\wiﬂﬂeowamlengmbelewem)nnn an anount sufficient to
protect the sertindole fromlight degradation. 12. The
solid pharnaceutical conposition of any one of clains
2. Agéﬂdli)ﬂﬁfﬁ’é@éuﬁcéltco Flﬁl)ﬁ Eﬁﬁprﬁlﬁ PrfidfkebSseftdole and a protective
capsul e . ut| cal conposition ot
ageamybsormm)fadcatlanwsthla()wa@mmm be¢lowtd00 npr.ot ect i ve agent
absor bi ng radi ati on wavel ength bel ow 400 nmis
sel ected fromiron oxide, such as yellow, red, or
3. PheANid iphihaRXiteal &ﬁnﬁ&iﬂonﬂﬁ cHHimt luélelswh&@anHé protéttivd Bent
sol i d pharnmaceuti cal osition of any one of clains
absothingragiagion with mwaml@tgélt ¢low 490 am, ispresanbiman amelinisiidigient to
e w400 nmis selected from Carbon
proﬁc%cg%g Ser%ggigeggog}rl Ae%ar%tqgmar m ne- al um ni um | ake,
and permanently or provisionally listed colour
addi tives subject to U S cert ification in 2000 (Based
4. The splid phiapeitivp] easapasiioncfiany Rie of cloinsd-& maerpincit 4pgplected
froﬁﬁhbl ?%a;%{ll xture of metals absorbing Iight of
vvave 0 nm salts of netals or nmixture of
net al sal ts absorbing |ight of

5. The solid pharmaceutical composition of any one of claims 1-4 wherein the protective
agent absorbing radiation wavelength below 400 nm is selected from iron oxide, such as

yellow, red, or black iron oxide as well as mixtures thereof.

6. The solid pharmaceutical composition of any one of claims 1-4 wherein the protective
agent absorbing radiation with a wavelength below 400 nm is selected from Carbon black,
indigocarmine, indigocarmine- aluminium lake, and permanently or provisionally listed
colour additives subject to U.S. certification in 2000 (Based on 21 CFR 2000) absorbing
light of wavelength < 400 nm, metals or mixture of metals absorbing light of wavelength <

400 nm, salts of metals or mixture of metal salts absorbing light of wavelength <400 nm

7. The solid pharmaceutical composition of any one of claims 1-6 wherein the protective
agent absorbing radiation with a wavelength below 400 nm is present in an amount up to 5

% relative to the weight of the solid composition.

8. The solid pharmaceutical composition of any one of claims 1-7 further comprising a

coating, such as a film-coating layer.
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wavel ength < 400 nm 15. The solid pharnaceutica
conposition of any one of clains 10-14 wherein the
wa@oaviesy4d ayer further conprises titani um di oxXPAEDKSWE1050038
as titaniumdioxide in an anmount of at |east 0.5
wei ght % of dry substance in,fhe coating layer.16. The
sol id pharnaceuti cal conposi%lon of any one of clains
10-15 wherein the coating layer conprises iron oxide,
such as iron oxide in an anount of at |east 0.1 ng/ mR
surface area of the conposition. 17. The solid )
9. Pheasolid phermaceyticabegivrasition pfslaimB wheteinghe eqagingdaygpcargprises
. i 0 . ! i 0 ' 0
a5 Eofigh Voo AE afthe) B8{ac ¥ o B St B R0 o pry
substaacerimahel toatiak lo@rposi ti on of any one of clainms 10-17
wherein the coating |ayer further conprises a
pl astici zer, such as one or nore of polyethyl ene
104 ORLpheh B RN cOlrpbtion ORI dehindifcind p qouting laver
comprisieg apmwtective agant abwizEivgrasdiatdineyitlyd wehtleragtiabelow 400 nm.
tributyl citrate. 19. The solid pharmaceutica
conposition of any one of clainms 10-18 wherein the

11.CR bR phawRtedti¢ht dipdsRIGR D S R%m a ORPHeY&h e Iﬁﬁécﬁl‘!ré’é‘%%ht
in an anpbunt of |less than 12 weight % rel ative to the

absotung ragiatiay evith swayelength belewrdgmng ispresgnt imgn grgount mefficient to
ol ,d I ut k.cal sition of any one of clains
p“%*hgwﬁﬁgﬁggﬁgﬁﬁéhgﬁﬁﬁﬁﬁﬁ%@ngertindole in the

conposition is fromlng to 48 ng, such as 2 ng to 24
. 21. Use of sertindole for the preparation of a_ .
12-%&&%\@ pharmagguticalgewanosition of apyppresefrdaimes 10; Hawhereigtis gelected

' onprising a protective agent absorbing
ﬁoﬁggl?lg{gi%gggé{ﬁ%t{lﬁg'a wavel engt h bel ow 400 nm such as iron
oxi de, for the treatnment of schizophrenia.
13. The solid pharmaceutical composition of any one of claims 10-12 wherein the
protective agent absorbing radiation wavelength below 400 nm is selected from iron oxide,

such as yellow, red, or black iron oxide as well as mixtures thereof.

14. The solid pharmaceutical composition of any one of claims 10-12 wherein the
protective agent absorbing radiation with a wavelength below 400 nm is selected from
Carbon black, indigocarmine, indigocarmine- aluminium lake, and permanently or
provisionally listed colour additives subject to U.S. certification in 2000 (Based on 21 CFR
2000) absorbing light of wavelength < 400 nm, metals or mixture of metals absorbing
light of wavelength < 400 nm, salts of metals or mixture of metal salts absorbing light of

wavelength < 400 nm.

15. The solid pharmaceutical composition of any one of claims 10-14 wherein the coating
layer further comprises titanium dioxide, such as titanium dioxide in an amount of at least

0.5 weight % of dry substance in the coating layer.
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16. The solid pharmaceutical composition of any one of claims 10-15 wherein the coating
layer comprises iron oxide, such as iron oxide in an amount of at least 0.1 pg/mm” surface

area of the composition.

17. The solid pharmaceutical composition of any one of claims 10-16 wherein the coating

layer is less than 20 % weight relative to the core of the composition.

18. The solid pharmaceutical composition of any one of claims 10-17 wherein the coating
layer further comprises a plasticizer, such as one or more of polyethylene glycol, triethyl
citrate, triacetin, acetyl triacetylcitrate, acetyltributyl citrate, dibutyl phthalate, dibutyl
sebacate, diethyl phthalate, tributyl citrate.

19. The solid pharmaceutical composition of any one of claims 10-18 wherein the coating
layer further comprises a polyethylene glycol in an amount of less than 12 weight %

relative to the coating layer, such as less than 8 weight %.

20. The solid pharmaceutical composition of any one of claims 1-19 wherein the amount of

sertindole in the composition is from 1 mg to 48 mg, such as 2 mg to 24 mg.

21. Use of sertindole for the preparation of a pharmaceutical composition comprising
sertindole and a coating layer comprising a protective agent absorbing radiation with a

wavelength below 400 nm, such as iron oxide, for the treatment of schizophrenia.



