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Hemochromatosis, the most common form of iron overload disease, is an inherited disorder

that causes the body to absorb and store too much iron. The extra iron builds up in organs

and damages them. Without treatment, the disease can cause these organs to fail.

Patients with sickle cell disease or thalassemia, who receive significant numbers of blood
transfusions and patients with hemochromatosis require therapy to remove iron from the

body, called chelation therapy.
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Compound I has the following formula: cooH



-2 Compound | in the free acid form salts thereof and

its crystalline forns are disclosed in the
WO pogo45a43 onal Patent Publicati on WO 97/ 49395, PAHIERI006/610020

hereby incorporated by reference. Typically,
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particular, the amount of Compound I may vary from 42% to 65%, e.g. 45% to 60%, e.g.
45% to 60%, e.g. 45% to 55%, e.g. 47% to 53%, e.g. 50%, by weight based on the total

weight of the dispersible tablet.

The present invention pertains to a dispersible tablet comprising an iron-chelating
pharmacologically effective amount of Compound I or a pharmaceutically acceptable salt
thereof present in an amount of from 42% to 65% by weight based on the total weight of the

tablet.
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In a most preferred aspect of the invention, Compound I in the free acid form is in a

crystalline form.

One or more pharmaceutically acceptable excipients may be present in the dispersible tablets,
e.g. those conventionally used, e.g. (1.1) at least one filler, e.g., lactose, ethylcellulose,
microcrystalline cellulose, silicified microcrystalline cellulose, e.g. ProsolviM SMCC®, (1.2) at
least one disintegrant, e.g. cross-linked polyvinylpyrrolidinone, e.g. Crospovidone®, (1.3) at

least one binder, e.g. polyvinylpyridone, hydroxypropylmethyl cellulose, (1.4) at least one
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Appropriate surfactants (1.4) according to the invention may be used: sodium laurylsulfate,
quaternary ammonium salts, polysorbates, sorbitan erters and/or poloxamer. Preferably, the

surfactant is sodium laurylsulfate.



surfactant is sodium |l aurylsulfate. WO 2007/ 045445
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Therpmeughat glidast (1 3 may garyaglt}prp rqnggs of from 0.1 to 5%, in particular 0.1 to
2.5%, e.g. 0.1 to 0.5%, by weight based on the total weight of the dispersible tablet.

The amount of lubricant (1.6) may vary from about 0.45 to 0.85%, e.g. 0.5 to 0.8%, in

particular 0.5 to 0.7% in weight based on the total weight of the dispersible tablet.

It will be appreciated that any given excipient may serve more than one function e.g. as filler,

disintegrant, binder, glidant, and/or lubricant.

The invention also pertains to a dispersible tablet wherein the lubricant is magnesium stearate.



di si ntegrant, binder, glidant, and/or |ubricant. The
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i nventors have encountered difficulties in the

production of dispersible tablets conprising Conpound

THe pidesthinb@yorD §aetUéncbhtdre difoNltde i kHeyproflucib® of@ispatble tablets
compggu?gd tgrrxllgéundq hlEQh may be due to the low density of the active ingredient, to its

electrostatic characteristics which may lead to a poor flowability and to its sticking tendency.

In accordance with the present invention, it has now unexpectedly been found that
pharmaceutically acceptable oral solid dosage forms in the form of dispersible tablets
convenient for patient administration and dispersible in 5 minutes or less, preferably 3 minutes

or less, may be obtained by preparation of tablets by compression methods. More specifically,



el ectrostatic characteristics which may | ead to a poor
flowability and to its sticking tendency. In
wW@woneantce with the present invention, it hasPCEP2006/010020
unexpectedly been found that pharmaceutically
acceptabl e oral solid dosage’forms in the form of
di spersible tablets convenient for patient
adm ni stration and dispersible in 5 mnutes or |ess,
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by granul ation, preferably wet- granul ation, foll owed

by conpression nethods, and conventional |ubrication
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invgntays have fom %Preslqg!y foardithat itgia Rssilrotot grammdase Commprtdolwithout
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3 mnutes or less for a dispersible
in aasepent SiTBiPBres efphelasS rinutese Theljsatsiblarables ef the invention are, despite

théjh@h QERI6 gD Bisperdille, e g]- aduPor@ ABAUSE. TR datdr, iff 1eds thah B minutes,
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e.g. in water, in less than 5 m nutes,
In another embodiment, this invention provides a dispersible tablet comprising more than 800
mg of Compound I as active ingredient, e.g. of from 900 mg to about 1100 mg, e.g. 1000 mg.
Most preferably, dispersible tablets according to the invention are dispersible tablets

containing 1000 mg of Compound I as active ingredient.



preferably |l ess than 3 m nutes, and, therefore,
convenient to admnister, e.g. to patients. This

WO 2@mde4ues a better patient conpliance. |n anotPEr/EP2006/010020
enbodi nent, this invention provides a dispersible
tabl et conprising nore t han- 800 ng of Compound | as
active ingredient, e.g. of from900 ng to about 1100
ng, e.g. 1000 ng. Most preferably, dispersible
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Compound I in the free acid formused for the
di spersible tablet accordlng to the invention is the
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exgipiepi(dli #rgt Femmﬁ@lqgnfbénwaﬁe tHEtuEss oRpsigrally gpndep espray  lubrication
copdigpay. at i on of the dispersible tablets consists of

granul ating an i nner phase, mxing (together) it with

one or nore pharnaceutically acceptable excipient(s)

TieNitine: PhpYe@dMipgs tdthpabidl. Mhd infleX bhts€is g@Rfuladdalitly tHénNEBiulation

.S | ubrication,  conditions. The inner phase
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ear granulator to formthe wet-granul ates.
The wet-granul ates may then be dried, e.g. using a

THe! dtlx'teg p%g cHs¥RNof oﬂfpgr e pgrﬁxtaggltlca@l gcceb’ébl@ gxcq:ﬁé}xt(s) and is mixed
P Th
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m xer. Preferably, one or nore fillers and one or

Prﬁfﬁliaglygfelllalgm wicqegystal e gandfng astosg feg- dactasg menohydrate, lactose spray

dri}iSireh@Raag fllléim Grl dRF prefefabl théTHllePs drdl béllhﬁﬁ@ﬁncrocrystallme and lactose,
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ranging from about 5 to 50% by weight based on the total weight of the dispersible tablet,
more preferably from about 10 to 45%. Even more preferably, microcrystalline cellulose is
added in the range of 5 to 20% in weight based on the total weight of the dispersible tablet.
Lactose, e.g. lactose spray dried, is added in the range of 15 to 35% by weight based on the
total weight of the dispersible tablet. The disintegrant is preferably Crospovidone XL. The
amount of disintegrant present in the inner phase is preferably ranging from 2 to 8%,
preferably 4 to 6%, e.g. about 5% by weight based on the total weight of the dispersible

tablet. The outer phase according to the invention may also contain one or more glidants,



dried, are added as fillers, nost preferably the

fillers are cellulose mcrocrystalline and | actose,
W@2y7/04a¢t ose spray dried. Preferably the anpurCT/BP20061¢10020

or nore fillers in the outer phase is ranging from

about 5 to 50% by wei ght bas®d on the total weight of

the dispersible tablet, nore preferably from about 10

to 45% Even nore pr ef er abl y, mcrocrystalline
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pr e %}%F L%Slgg'{ﬁ %Ihlgll §E}§’lq$?¥e£]so con ax?lo‘g’ll? I?)g putbrlcant in an
angijugk nf frgm ahoutrﬂr@s@r& 85%, préferablpfer tofh®fs ce.g. 9. proed. &bk y0.5% in
whigtBL 84 oh tVo@l {8 % heRLfeerably 4 to 6% e.g. about
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tablbig mAciSe BeorOcdiifiessiph.ef erably 0.5 to 0.8% e.g. 0.5
to 0.7% e.g. 0.5%in weight based on the total
wei ght of the tablet. Optionally, according to the
In pme&etbbdxhiamedsﬁ the iyvemitd, @i prodess fotlldlid E@purstonl of Adicpetdilla tablet
o See| ng incorporated into the m xture of the inner
ﬁ’d Juter phase, may be deposited on the punches of
(aX We-gradolaging am@nmhéemembﬁs‘mge con'pr essi on. According
to theg} Eé’rﬁ%‘ ngli]b GirRhcelidaft cce tzablecsaa‘l ttﬁermy be
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conpression. In one enb ment of the invention, the
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(dpfarmﬁlgm@&)slbm&m&wnul ating an inner phase
conprl ound | or a Bhar maceutical ly
accept g gﬁsmgngiz erBIP(ture obtained 1n step (iii), optionally under spray
Iubrlcatxon condmon.

In a further aspect, the present invention provides a process comprising:

(i)  Compound I or a pharmaceutically acceptable salt thereof;

(i) adding a solution comprising one or more surfactant(s) and one or more binder(s),
subjecting the mixture to wetting/kneading, e.g. in a high shear mixer, wet-granulating
using, e.g. a rotating impeller, drying, e.g. in a fluidized bed dryer, then calibrating in an

oscillating granulator, and;



(b) form ng an outer phase conprising (ii) adding

phar maceutical ly acceptable excipients to the inner
wpbmgedsait ained in (i) and m xing; (c) | ubri ceET/BRRODEIE0020

m xture obtained in step (ii) (iii) by adding one or

nmore lubricants to the bl endi®btained in (ii) and

m xing; (d) formng the dispersible tablet by (iv)

conpressing the mi xture obtained in step (iii),
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pr JeRS§SVESnBET B ﬁogfrysa1 ‘Eﬁ‘ﬂln‘ﬁf)lﬂ’ﬁél“fos% - lactose spray dried, one or
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wet - lg‘!;ranul ating using, e.g. a rotating inpeller,

dry ng, e.g. in a fluidized bed dryer, then
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I
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cont actj ng, surfaces of essj ng tool s, r ocedyr es )
BrnPeR T Tl P Bt AR (5ital) GPd KRGWRCTng e active
mgednerm ICob@Sﬁdi Icind $pGdhal [P 61 Giibre phmaceutidallf BccaiRtaislE bR\Sents.
in L. Lachman et al. The Theory and Practice of

I ndustrial Pharmacy, 3rd Ed, 1986, H Sucker et al,
ByPrvatenphesa! iissoérat $ac bnmbbegihermathitently, act@ible excpipatssadded to the

. har mazeuti schen Praxis, 4th Ed.
m‘?g ?}?gggé tes ag 1971) and

By "total weight of the dispersible tablet" is meant the weight of a tablet being the inner and

the outer phase.

The physical and chemical stability may be tested in a conventional manner, e.g. the
dispersible tablets may be tested as such by measurement of dissolution, friability,
disintegration time; assay for Compound 1 degradation products, appearance and/or
microscopy, e.g. after storage at room temperature, i.e. 25°C, and/or storage at 40°C.

The dispersible tablets may vary in shape and be, for example, round, oval, oblong, cylindrical
or any other suitable shape. In a preferred embodiment of the invention dispersible tablets
obtained by the compression method described above are of elongated shape. The edges of the

dispersible tablets may be beveled or rounded. Most preferably, the dispersible tablets are of



Rem ngton' s Pharmaceuti cal Sciences, 13th Ed., (Mck
Pub]., Co., 1970) or later editions. By "inner phase"
WO g00me43ass t he granul ate phase (steps (i) and (PE)/EP2006/010020
i ncluding the active ingredient Conpound | and
optionally one or nore pharnHiceutically acceptable
exci pients. By "outer phase"” is neant one or nore
pharmaceutically acceptabl e exci pients added to the
elbrigﬁ&ﬂ sWSﬂth(l&ﬁ@fﬂHd@&s&S‘he difpersitlOtablers\iei@llihg & the ention may be
perS|bIe tablet" is nmeant the weight of a tabl et
“B@ nhopsed PLEnBFvEhd  the outer phase. The physical and
chen1ca| stablllty nay be tested in a conventiona
The th%’slb]ﬁetg%letr aécrcr;%rrc]lfng ! Sél 121'6%0%)? gﬁ pre rggﬁ (F}I ?l gate shape flat,
opjnosaltyt\exgr bdveled edgesrThe dsaemblfe mﬁbl@@mpﬂmg Iomegg afl aﬂohtpﬁund Ias
acB('eo qgl%h%m h%?g%gg ?arl]‘l(ﬁ:!g’lé nd{'lir)dé t’o I ngxrnofgg%?gdé ﬁlac} gOr to X ?151 fgr width,
Praﬁerahb@aldﬂmembkpeblsq Hab @ lengthl «ft29 mmyand awidthrof 4 R ape. Emd 000 mg
icndrical or
b e i R e R o B B, R s b B e o
the invention dlsperS|bIe tablets obt ai ned by the

T&OJ[Wegﬁ;fé leegﬁ)g Qpedx d&ﬁ 85' %ﬁgr ?rf% Mo 9{(%0%%8* Q&Qé‘&%ﬁ I as active

shape. The e Fe tablets na
mejghy anaychaye a uherulnaseef frmabowrlé)pep é@mN etgh &2t fosH9r N fokferably 140

to!18D INEL:% ﬁrrﬁeagjremtlz 9 le{vgﬁltﬁ)%éﬁlangésEEs@ 06/010020 -11

el ongated shape with bevel ed edges. The di spersible
tabl ets according to the invention nay be scored,

PrefeRBNS Qe WUisiROFidMCdme TRENSl SR&E Shi 8 hdtik&! xﬁ"(fs@ od'ré*hrﬂgly the
to the |nvenhﬁon is preferably of el ongated shape,

digtpeggrationyiyps 1§ et thgn SRS Siecatrelsies 2 drscemiopIms apparatus.
tabl et conprising 1000 ng of Conpound | as actlve

|n rredi ent has, a size, rangi fr
SREFETEIRR S 15 meaRt A FIBF gt ders %8@%? By & fsimegrace n

wadexsﬂpedscﬁm Bhpetaalit Bita didstegrati@nghddedfce24 mm and a w dt h

of 12 mm The 1000 ng tablet has a thickness ranging

from5 to 10 mm preferably 5.5 to 8.5 nm The
Tieti digpersiblchilablet efothe pgesoit inviastidnniv dispérsible do Bap agsdong pledaq Yireferably
waf00 ng of Conmpound | as active noiety may have a

ar dness of from about 100 to 220 N, e.g. 120 to 200
N, preferably 140 to 180 N, e.g. as neasured with a

%Od?éf)%ﬁ];ﬂleoaﬁietshcgrtﬂp%ﬁénttogsr;lg be E&lg{wg raf oy mahieg 50 as ¢ to 1mpart an

|S|ntegrat|on Ine 1 s
ingj¥idnal appriayanphend iimakatrhage alsliamhy tecemmizable| Bwsuse h{aduyes can serve to

enm&g?lgetsap@t?armégy el a4 dEhtiy q{e%lsr&x@@[eattaﬁlgtg lb}eg‘gultable for use in
a us
pharprr?acy typically include carotinoids, iron oxides or chlorophyll. The dispersible tablets of

the invention may be marked using an imprint code.

The dispersible tablets of the invention are useful for the treatment of iron overload in
transfusion dependent anemias, in particular thalassemia major, thalassemia intermediate and

sickle cell disease and in the treatment of hemochromatosis.

The activity and characteristics of the dispersible tablets of the invention may be indicated in

standard clinical trials and/or animal trials.



By "disintegration tine" is neant the tine that needs

the dispersible tablet to disintegrate in water at
WO owm0sewperature in a disintegration tinme devPCEEPZIh&010020

di spersible tablet of the present invention is

di spersible in an aqueous p‘h1gs'e, preferably water.

The di spersible tablets of the invention may be

col ored and/or marked so as to inpart an individual
Thepfieparsibec ablgrscbfithe makgion henstabls dantg stomge egnifarabyers or even 3

r pearanc
reR g Ao, ?-g- Y froiE TARIER, 08 FRPEDI Rk, or tess
ofsGpmppyind | s apsize jipgredienar max \degradd clatihy thisclimeles determined in
cofitnAbisds, iron oxides or chlorophyll. The
di spersible tablets of the invention may be marked
using an inprint code. The dispersible tablets of the
THeNHEREbO Purtef rdt&S dbo {00f ehBdtdr %ﬁ%ﬁérin@ftolarﬁﬂnmal, preferably a
overload in transfusion dependent anem as, In
humap spligtdp neqdaaf secherreatment.dromnoned herseptiasmicneticalbbticentable salt
th@Bét inSh€ kdrm 6fed Wisphr§BRRIHIA@NThd hvidiRn i8R €BR&alRf to such method
her,mcfér, nEt osis. The activity and characteristics of
whergin g é'gve oF 9f & ¢ ABimerke Srbofh@eighy effeqeroupd ) apective ingredient is
adimivtliterad €dla iphtiens IARHPburddetstiod @hattthd Se&fi@BSbe MveldOt BB particular
t.rial ﬁ V\Dréi2007/ 045445 FET/ EP2006/ 010020 -1 he .
Paifr il sdepenst vRAm 2ranesy of fastqrdstidingnths age, she Bpey Waights general
hesltlg dageombingtior With dne/@aki &re Adtive dRIGs, Iype@dkdverith of the disease.
conventional packaging, e.g. blister packs. Less than
about 5% e.g. 2 or 3% or less of Conpound |I as
Thaddviemon faghegirevides aayeditegerapackdpd éontprising dispdriiBle @blets according
ot F Byl e HE B0 kTl T i Gt PR gle of
Comgpromed | orpr pfaenabbtically adaepnabie siltbheeedf be hdmindeekdafrallyuch a
treatment, Conpound | or a pharmaceutically acceptable
salt thereof in the formof a dispersible tablet. The
Thie dellomtingorenrlistintiesexasplee illabtrate the isautipnnet hod wherein a
daily dose of 5 to 40 ng/ kg of body wei ght of Conpound
| as active ingredient is admnistered to a patient.
Expmplgili:] pe understood that the specific dose |level for
any particular patient wll depend upon a variety of
factors including the age, th L aht, . 3l
heal t h, drug conbi nation wit hQ%%gﬂ[ %Q?rrgl?g act th}{:&%f’]er
Pesceg3iept YPe CBRgotaverity of the di'sease. The invention
ThiéF PRBE P oxiidlesi-& O&PRATENt package 16@pri sing 5o
di sper si bl eptighh@pyirak@sPkgo Ng to the igyention and 34

printed i nstédighiRBdsufthfeeCti ng that one x§ nore 0.1
alirsPakszi bl e Ctapbedone XL 100.0 5.0
Microcrystalline cellulose 200.0 10.0

Lactose spray-dried 618.0 30.9

Colloidal Silicon dioxide 10.0 0.5

Magnesium stearate 10.0 0.5

Total 2000.0 100.0

Example 2 : : Example of disintegration times

The following table provides examples of disintegration times in minutes of tablets formulated

according to Example 1.



Compound |

or a pharmaceutically acceptable salt

t hereof be adm nistered orally. The follow ng
won izt ati ve exanples illustrate the i nvent POHEP2006/010020
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1. A dispersible tablet conprising (a) Conmpound | of

the formula HO N~ ~~ Q11-NOH O COOH or a
wpbmroeaeuti cal |y acceptable salt thereof presBCI/EP200@610020

amount of from42%to 65% i ght based on the

total weight of the tabl et 'a%f/?d (b) at least one

phar maceutically acceptable excipient suitable for

the preparation of dispersible tablets wherein said

m aSraceutically acceptabl e excipients are: (i) at

1oy R teblsfostrrions 4 somp o i e ©opl ot

(||) at Ieast one di siQiegrant¥n a total anount of

about 2% to 8% by wei N total weight of
the tablet (iii) at | in a total anount
of about 1% to 5% by welghty bsed on the total weight

of the tablet, (iv) at P'éast surfactant in a total
amount of about 0.01 %to 1 % i ght based on the
total weight of the tablet, ( | east one gl i dant

in a total amount of about O0.1% t¥®.% by wei ght based
on the total weight of the tablet and (vi) at | east
oprea phaymiaeeaticallp messprablejsalt theteof preseaninuan andungbbfsem@236to 65%

tbg \Qm?‘ﬁ bé’sé?ly oﬁ"’ﬁ{e%kl v‘g%lﬁ?gf R e :;ngt(gi almﬁﬁsg Rhe ?ﬁartnggeuncally

2. he ISpeI‘SI e tablet accord toclaiml
m%qpabh @sfrmmmrltv I doi he RecPpiagien i ‘éISPPGr tapletsTpygherein said

dcdohgﬂﬂca&bley debkMle aGipRAGLAY tO Claim 1 or 2 wher ei n
ound isinacry stalllne form

df>§;5ée@§| e ilee it w1012l oo b Aty 4én°é Qifweé$}é|bﬁ%ed pothe total

&,éag},eegthetgum di sintegration time of the tablet is of
ut es eocLsnl ess. WO 2007/ 0454f 5b0ut 240%528(2})%/ 010020

(1 atr]east on ntegrant in a total amount o y weight based on the
total weight of the tablet

(iii) at least one binder in a total amount of about 1% to 5% by weight based on the total
weight of the tablet,

(iv) at least one surfactant in a total amount of about 0.01% to 1% by weight based on the
total weight of the tablet,

(v) at least one glidant in a total amount of about 0.1% to 5% by weight based on the total
weight of the tablet and

(vi) at least one lubricant present in a total amount of about 0.45 to 0.85 % by weight

based on the total weight of the tablet
2. The dispersible tablet according to claim 1 wherein Compound 1 is in the free acid form.

3. The dispersible tablet according to claim 1 or 2 wherein Compound I is in a crystalline

form.

4. The dispersible tablet according to any one of claims 1 to 3 wherein the disintegration time

of the tablet is of 5 minutes or less.



5. The dispersible tablet according to claim4 wherein
the disintegration tine of the tablet is of 3 mnutes
wW®eooe$s845 6. The di spersible tabl et accordi ng POI/EPADNGN10020
1 wherein the lubricant is nmagnesium stearate. 7. The
di spersible tabl et accordi ng'™o anyone of clainms 1 to
6 containing Conpound I inits free acid formin an
anmount of about 900 ng to 1100 ng. 8. A process for
5.tThe dppephleattiloncotditgre diis gortsidi e tainkegtatias ciowedf rhg tibdet is of
Vi€ oPfesd Ne preceding claims, which process
conpri ses ?a) wet - granul ati ng an i nner phase
conprising (i) Conmpound | or a pharmaceutically

6.4%& QR &QLI@ t%o?t%ttacctoggﬂgﬁtgfcklm ﬁ Q)helfeﬂhm 10810 | %%a\%rnes Wbsi&irate.

conpr si ng urt her aF maceut
acceptabl e excipients to the inner phase obtalned in

7. (Tl)e cﬁsrﬁgrsm&(tlaﬁgv acé&r}lmg Yo a}éﬁ)ﬂg 'of‘Qa&xEq 1'3‘ &t rtaef%ngg canpg‘gld I in its

in step (ii) (1it1) one or nore

tfFre apid doren wisnamener qfﬂbqqrﬂyo alﬁdo #106mg: (d) fornming

the dispersible tablet by (iv) conpressing the mxture
obtaine in step (iii), optionally under spray

8. | pFoFestor e RegRaERtion of the glispetsihis aables pesardingatoleay ne of the preceding

Qﬂﬁﬁghﬁﬁ@gx&ﬁ%cgh@ﬂ§£SIble tabl ets according to anyone
of cl ai to 8 together, with instructions for

(aLyrfigsewiating F"E)H‘“erlld‘as%oﬂ‘?%%& si bl e tabl et obtainabl e by

t he pr Ope&ﬁp&fndeab Phfmadehiticaldp Bccprable ShlSRaES bl e
b& bl et according to ané one of claims 1 to 7 or 9 and
(bh §rpige 2p QUter PRASGEIMARSB; prevention of iron overl oad

i n tra(iyf aklingn fudehpe pHafiacaatiely afceptable excipients to the inner phase
obtained in (i) and mixing;
(c) lubricating the mixture obtained in step (ii)
(iii) by adding one or more lubricants to the blend obtained in (ii) and mixing;
(d) forming the dispersible tablet by
(iv) compressing the mixture obtained in step (iii), optionally under spray

lubrication condition.

9. A medicament package comprising the dispersible tablets according to anyone of claims 1

to 8 together with instructions for administration.
10. A dispersible tablet obtainable by the process of claim §.

11. Use of a dispersible tablet according to any one of claims 1 to 7 or 9 and 10 for the

treatment or prevention of iron overload in transfusion dependent anemias.



