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failure). Hypercal cema may al so cause art S or cataract
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I necal ci t relds b9'cBWifiol and all vitamin D analogues are the consequences of

hypercalcemia leading to micro-crystallization of calcium in various tissues, or
inducing disorders of muscle contractility. Hypercalcemia may thus cause death by
impairing contraction of the heart (cardiac arrest) or by accumulation of calcium
micro-crystals in renal tubules (kidney failure). Hypercalcemia may also cause
arthritis or cataract (deposits of micro-crystals in the joints or in the eye lens,
respectively) or muscle weakness (impaired contractions). It is therefore of utmost
importance for a vitamin D analogue to be used in therapeutics without the risk of
inducing hypercalcemia.



Inecalcitol is the international non-proprietary nane for
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WO 2010/ 145903PCT/ EP2010/ 056832 4 According to a preferred
enbodi nent,t . od of the invention conprises adm nj rina_

i necal ci to?vozg‘?ﬁ'ggg’gjég conpri sed between 1.5 ng and 20 n&(ﬁ)ﬁrem#]ﬁ&:’ﬁsn
treatnent and/or prevention of the above disorders, particularly any
type of cancer, w thout inducing increased calcema in the treated
patient. ItAs clouglilegirdboe anpidvite eaidadives ot vithing Deihiod apé |dd3eoxic
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anot her endeediiteinsboviche nmet hod of the invention is to treat various

forms of cancers, including tunors or | eukem a. Cancers of breast,
prostate, lung, colon, bladder, brain, stonmach, kidney, liver, ovary,

mout h, skin, intesd ho® bedresiifRisif@adiscsldreaknat INRalciN Iy 88¢bid of

cancers are enconpassed herein, parficularly prostate cancer.
Accor di ng hypeatreieic effasbat AereS geReralyaengidsred ke berdoeatexienon !l pgher

treat non'kf@ﬂfﬁ‘?/itQHﬁn byé?ﬁi‘&%gi ferative disorders of the skin,

parti cul ar psori asrs, mnistration of inecalcitol at high
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reviews drug @oSHgYEEhuhHr dhimdPdatiEfBin need thereof.

The present invention also concerns inecalcitol for use for treating and/or
preventing rickets, osteoporosis, osteomalacia, psoriasis, autoimmune diseases
such as multiple sclerosis or type | diabetes, hyperparathyroidism, benign prostate
hyperplasia, any type of cancer or any vitamin D associated disease, in particular
cancer, for administration at doses comprised between 1 mg and 100 mg to a
human or animal patient in need thereof.

Said administration dose is preferably comprised between 1.5 mg and 20

mg.



According to anot her enbodi ment, the nethod of the inventionis to
treat the =) o Prevent relapses or prolong rem ssions of
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adm nistration of inecalcitol with a pharmaceutically acceptable
carrier or excipient to a patient in the need thereof. When used
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the art. Aclinician skilléed in the art can readllyldentlf
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medi cal / f sfar f

treat ment ©rototabl R damiARRiGH MeipRe A ehel ot R el s h pay or
det er m nedwlpg-a-Hey.at t endi ng di agnosti ci an, as one skilled in the art,
by the use of conventional techniques and by observing results

obt ai ned under anal ogous circunstances. In determning the

t her apeuti cal | y\cebfcﬁngitmea aombet ermbodimbet, thé rhattioat of dreirnemionesied
by the attendin agnost | i.ncl udin ut, not mted.to: the
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bi oavai | akijh: @gﬁgact eristic of the preparation adm nistered; the
dose regi nen seﬁI cted; the use of concomitant medication; and ot her
rel evant circufsefaraisy, said antTd:@caemgnnt ®$ chosermlfroin dbxoWﬂarWatises, in
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untoward reacti on when adm ni stered to an animal, or a human,
appropri ate. ACCOW&“&%G“%@S&&WbOdp’ﬁQfﬁtrrﬂ@O’tth Df/thﬁzl@ép'ﬂw 2 ’fO treat

carrier” \apldideR AR KHdient S AIHA0irs SEIbAERIS cad St Rayr,

The use of "such carri ers Rar mac I Car Ive substances is we
known i n tpnestate, lung, colon, bladder brain, stomach, k|dney, liver, ovary, mouth, skin,

intestine, uterine, head and neck, throat and blood cancers are encompassed
herein, particularly prostate cancer.

According to another embodiment, the method of the invention is to treat
non-cancerous hyperproliferative disorders of the skin, particularly psoriasis, by
administration of inecalcitol at high dose, alone or in combination with systemic
oral or parenteral treatments of psoriasis on the market or in development such as
acitretine and retinoids in general, cyclosporine, voclosporine, sirolimus,
tacrolimus, methotrexate and immunosuppressants or immunomodulators in



In the context of the invention, the term"treating” or "treatnent",

as used her neans reversing, alleviating, inhibiting the progress
or preW@rﬁ)}%jd 1%he di sorder or condition to which su‘gq?'"lm@?ﬁ{ﬂs‘%sz

appl ies, or one or nore synptons of su di sorder or condition.

"Ther apeuti cally effective amount” nmeans an anount of a conpound/

nmedi camentgemeedl| digigcdm, efagerteps antlixinmyeadalmmuebbecéitoiubiab) Gorka e
t he deS| red thera_Eeutl c effect. According to the invention, the

ter m " pat i &Kt ‘entisfumas Negrrsis §aciee PR teerereltiss imoenaeal, vaiekiumaan
or non- NUMRE FRMEY eﬁfd 8hti9RteRBUkingS| Meldpelficfih e§&RdalM Sdeh; ?tl‘ﬁAP

ost eoporosi s, ost eomal acl a, psori asi s, aut ol mmune” di sedses suc

mul tiple deneseiihbiers, t%éd%@lrmaém@‘sstShmmdrk@t(Maimk@v%rhlatbawriegmws

pr ostate I \4 t cancer or any vitam n D associ at ed
! 6 URCBILA 20P8Y 5 ey 06

di sease. efera patient s a human. In general terns,
the preferred dazagingfo dnother@ntsodichent)ithé enettod snf ttrhekérivyentwn defretndat

(i sease oiNBCYBNABR: AR BRRCRS RE A DRl erIes BNS ERaTI4e taipigeis. by

patient, tdenihRtatibn®f Hcarsiof at hhfdge ¥idHe éhig cnbAENeh $aihesistshic
and for rrul ation of the conpound excipient, and its route of

adni ni st r Ak %ﬁﬁant\ﬁ/ral|tre@aﬂerat§|qfwéme§alemo%paé@e mkqmrﬂreﬁevelomnent

I | cit
unor ai n ReT @ TG apRa OO X BE e foR e ibRinions

bei ng admlamtsmemblflngolan@hah@nnmuaq@pme&sanm lbenmrwmawatbmdlg@neeam

packaged, I a it dose
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phar maceut i cal lInemtteptnablbe prefapstsy bdmnistered by et pdute.t ol can be
formul ated into pharmaceuti cal conpositions by adm xture with one or

nore pharnaceutically acceptabl e exci pi ents. The conpositions
may conveni entqlc&omqgﬁ%ﬁutﬁéremécﬂ mélﬁﬂe%eﬁ'ﬂﬁ@&ﬂﬁrpélgb@é!ﬂté% tR€ above-
prepared by any of the nethods wel | known in the phar maceuti cal art,
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Ph
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W | ki ns: e usual unit doses
adm ni st r do¢ oeedthareofami n D anal ogues are soft gel ati ne capsul es
cont ai ning medi um chain triglycerides fromfractionated coconut oil

in which the conmpound is dissolved like for calcitriol,

doxer cal ci f er Whan uped iheeénni nelcalcitol refefs guin@calditol usits ahaesmabeutiealy
pl asma concentralt P vs time obtained during a 9-nonth toxicol ogy
study on GEeREPIESRSIE e ecal citol perforned in nmale mature
nonkeys. Fi gure 2 illustrates the nean plasma concentrati ons vs
time obtained_during a 2-week toxicology study on tw ce-a-day oral

i necal ci tol pBhedReRtHiceHORI hqanauileels Wikesesin need of irsajirest ot horein-
- 2000 JRsklified BRABECATACHHRBHS fs PEPUITRNEHARIDBAg Kbile of

and 1000 of oraﬁgl necaﬁal to mni s ered
skﬂled in the art. A clinician skilled in the art can readily identify, by the use of clinical

tests, physical examination, genetic tests and medical/family history, those subjects
who are in need of such treatment.

A therapeutically effective amount can be readily determined by the attending
diagnostician, as one skilled in the art, by the use of conventional techniques and by
observing results obtained under analogous circumstances. In determining the
therapeutically effective amount, a number of factors are considered by the attending
diagnostician, including, but not limited to: the species of subject; its size, age, and
general health; the specific disease involved; the degree of involvement or the



Fi gure 4 illustrates the mean pharnmacokinetic profiles obtained with

2 and 4 ”\?\XVCF)? 0oral | necal citol adm nistered to human pat |Tﬁ?npts <
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illustrations of the invention. Exanpl . 9-nonth toxicol ogy and
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untoward reaction when administered to an animal, or a human, as appropriate.

As used herein, “pharmaceutically acceptable carrier” includes any diluents,
adjuvants, excipients, or vehicles. The use of such carriers for pharmaceutical
active substances is well known in the art.

In the context of the invention, the term “treating” or “treatment”, as used
herein, means reversing, alleviating, inhibiting the progress of, or preventing the
disorder or condition to which such term applies, or one or more symptoms of such
disorder or condition.

“Therapeutically effective amount” means an amount of a compound/
medicament according to the present invention effective in producing the desired
therapeultic effect.

According to the invention, the term “patient”, or “patient in need thereof”, is
intended for a human or non-human mammal affected or likely to be affected with
rickets, osteoporosis, osteomalacia, psoriasis, autoimmune diseases such as
multiple sclerosis or type | diabetes, hyperparathyroidism, benign prostate
hyperplasia, any type of cancer or any vitamin D associated disease. Preferably,
the patient is a human.

In general terms, the preferred dosage of drug to be administered is likely to
depend on such variables as the type and extent of progression of the disease or
disorder, the overall health status of the particular patient, the relative biological
efficacy of the compound selected, and formulation of the compound excipient, and its
route of administration and will generally exceed 1 mg/day per patient.
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Inecalcitol is capable of being administered in unit dose forms, wherein the term
“unit dose” means a single dose which is capable of being administered to a patient,
and which can be readily handled and packaged, remaining as a physically and
chemically stable unit dose comprising either the active compound itself, or as a
pharmaceutically acceptable composition.

Inecalcitol can be formulated into pharmaceutical compositions by admixture
with one or more pharmaceutically acceptable excipients.

The compositions may conveniently be administered in unit dosage form and
may be prepared by any of the methods well known in the pharmaceutical art, for
example, as described in Remington: The Science and Practice of Pharmacy, 20"
ed.; Gennaro, A. R., Ed.; Lippincott Williams & Wilkins: Philadelphia, PA, 2000. The
usual unit doses for oral administration of vitamin D analogues are soft gelatine
capsules containing medium chain triglycerides from fractionated coconut oil in which
the compound is dissolved like for calcitriol, doxercalciferol or paricalcitol.

Figure 1 illustrates the mean plasma concentrations vs time obtained during
a 9-month foxicology study on once-a-day oral inecalcitol performed in male
mature monkeys.

Figure 2 illustrates the mean plasma concentrations vs time obtained during
a 2-week toxicology study on twice-a-day oral inecalcitol performed in male
juvenile monkeys.

Figure 3 illustrates the mean pharmacokinetic profiles obtained with 300,
600 and 1000 pg of oral inecalcitol administered to human patients.

Figure 4 illustrates the mean pharmacokinetic profiles obtained with 2 and 4
mg of oral inecalcitol administered to human patients

The following examples are given as representative non-limiting illustrations

of the invention.

Example 1 : 9-month toxicology and toxicokinetic study of once-a-day oral

inecalcitol in monkeys

During a 9-month toxicology study in male mature cynomolgus monkeys by
daily oral administration of inecalcitol, no hypercalcemia and no toxic effects were
observed, even at the highest tested dose of 1.8 milligram (mg) per day per
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reached. In the table below, plasma calcium levels (in mmoles/L,, mean + s.e.m.)
at different time points during the study did not show any difference between
control and treated monkeys.

Study Day Day -12 Day 85 Day 175 Day 268
Controls (n=6) |2.48+0.02| 2.59%0.06 2.46 £0.05 2.53 +0.03

Treated (n = 6) 2.94 0.1 2.53 +0.03 2.49 % 0.05 2.51+0.05

Example 2 : 2-week toxicology and toxicokinetic study of twice-a-day oral

inecalcitol in monkeys

During a 2-week toxicology study in male juvenile cynomolgus monkeys by
twice daily oral administrations of inecalcitol, no hypercalcemia and no toxic
effects were observed at the dosage of 2 x 1.6 milligram (mg) each day, despite a
frequent exposure to very high plasma levels of inecalcitol. On figure 2, mean
plasma concentrations of inecalcitol are plotted vs. time on the first day of
treatment with two successive administrations of inecalcitol around 8 AM and 7
PM, i.e. about 11 hours apart. Two almost identical peaks were observed reaching
2.75 ng/ml and 2.50 ng/ml respectively. In both instances, inecalcitol levels
returned to basal levels within 4 hours. In the table below, plasma calcium levels
(in mmoles/L, mean + s.e.m.) were monitored in the same 4 animals for two weeks
before and for two weeks during the treatment period. No significant changes in
plasma calcium were observed.

Study Day Day -13 Day -6 Day 7 Day 13
Plasma Ca 2.66 +0.08 2.61+0.06 2.68 £0.15 276+£0.12
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Exanpl e 3: _Dose finding and clinical tolerance study of inecalcitol
in conbi nal PNt docet axel - predni sone regi men in  PCT/EP2010/056832
hor mone-refractory prostate cancer (HRRC) patients 3.1 Methods

Escal ati ng oral dosages of inecalcitol gwere conbi ned to chenot her apy

in nai ve HBRmpR BenDoseIai@ing ¥AE elnicaftttbrancer suiRly of iketalcitol in

patients receiving inecalcitol every ofther day (god) or daily }qd{ on
a 21-day GRMRINgHoR, Withatlpestaxel-prédnisonsmrgingen dhdermpnsmgiiastory
g3w) and (Hr% aﬁé%‘ﬁﬂbéPgﬂ?ﬁé thi&'ﬁt@)- Patients (pts) received up to
si x cycles unf ess unaccept az) e toxicity or disease progression.
Primry e@pm&ﬁoﬁ@s dose limting toxicity (DLT) defined as grade 3
hypercal cema wthin the first cycle. Calcem a, creatininema and

O oL A R L ORISR ot AR oy e
Ef fi cacy dhidpPal phiiewtis. FEfetye sypeneo atied temeth gsouBdof @-Bepatiemts wiethivimg3
mont hs. inecalcitol every other day (god) or daily {qd) on a 21-day cycle in combination
with intravenous docetaxel (75mg/m2 q3w) and oral prednisone (5 mg bid).
Patients (pts) received up to six cycles unless unacceptable toxicity or disease
progression. Primary endpoint was dose limiting toxicity (DLT) defined as grade 3
hypercalcemia within the first cycle. Calcemia, creatininemia and complete blood
counts were assessed weekly; biochemistry, electrocardiogram and prostate
specific antigen (PSA) every 3 weeks. Efficacy endpoint was PSA response

defined as 230% decline within 3 months.

[necalcitol was given to patients in soft gelatine capsules of different sizes, shapes
and strengths depending on the dose level studied: one, two or four 40 pg
capsules (size 11, oblong shape) for administration of 40, 80 or 160 pg/day,
respectively; three or six 100 pg capsules (size 4, round shape) for administration
of 300 or 600 ug/day, respectively; five 200 pg capsules (size 7.5, oval shape) for
administration of 1,000 pg/day; five 400 g capsules (size 14, oblong shape) for
administration of 2 mg/day, and four 1 mg capsules (size 14, oblong shape) for
administration of 4 mg/day. In all the capsules, inecalcitol was present in the fill
content as a solution in medium chain triglycerides from fractionated coconut oil at

different concentrations depending on the capsule strengths.
3.2 Clinical results

Eight dose levels: 40 pg (qd), 80 pg (god,qd), 160 ug (god,qd), 300 pg (god,qd),
600 pg (qod,qd), 1,000 pg (god,qd), 2 mg (qd) and 4 mg (qd) have been
evaluated; 50 pts have been treated; 47 pts have completed 6 cycles. Median age
was 71 years [range, 49-87], median Gleason score (Gs) 7 and median PSA 35.7
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2. Inecalcitol for the use according ti claim1l1 wherein said

adm ni stration dose is conprised betwéén 1.5 ng and 20 ny. 3.

I necalcitol for the use according to claim1 or 2 which does not

si mul t aneousl y i nduce i ncreased cal B 18l N the treated patient.

4. lnecalcitol for the use according—ggﬁgnyone of claims 1 to 3 which
conprises the adm nistration of said doses of inecalcitol, at a
frequency chosen fromevery three days, every other day (qod), )
once- a-day (qd}l; InegRleégl esusetn geating anﬁm@revem@gefma@i/s, ©stepporosis,

5. I necal gj 1 j i .

wher oi -t Reteama Aoz, P MG AR, URcBRO RGP s R SHABSS o e
day, oncetypedajiabeids Wpeparaiayroidism, benign prostatd byperblaisty, anlyaypis of
according to anyone of clains 1 to 5 which also conprises the

adni ni st r 88NERI Yranyndtaginy aeseciptedtisqass, abdpsry ednerised bevaasy!.6r om
anti - ost egppr b heogent s, i mmunonodul atory agents, anti-inflammatory
agents, antil-psorratic agents, anti-hornonal agents,
antiproliferative agents and anti-cancer agents. 7

I necalcitol for, the use, according to ¢l aj m 6 wherein, sai, -further
ndm ni St rat i on@siecetgh BF 16 Hup SarRBS toudBl AIRSPISRItent | al wi th

that of i Qéﬁﬁfﬁi?ﬂréﬁﬂn dodefis covar(i:%&jl I:S>é '12‘5%9%: ah@%20i /Mg, use according

to anyone of clains 1 to 7 or treating cancérs, tunours or
| eukem a. 9. Inecalcitol for the use according to anyone of
clains 1 to 8 reip.inecalcitol is adm nistered oral route.

T Inecal oi tof Ferafil BES kg papmigictoabna S Wnihioss 1 o
which is EpiultarRBUERInGSEY inkbéssed calcemialib-thé headCpadntf or the use
according to anyone of clains 1 to 10 which is for treating nultiple
scl erosis.

4. Inecalcitol for the use according to anyone of claims 1 to 3 which
comprises the administration of said doses of inecalcitol, at a frequency
chosen from every three days, every other day (qod), once-a-day (qd), twice-
a-day (bid) and three times a day (tid).

5. Inecalcitol for the use according to anyone of claims 1 to 4 wherein
the administration is at a frequency chosen from every other day, once a day
and twice a day.

6. Inecalcitol for the use according to anyone of claims 1 to 5 which
also comprises the administration of one or more further active ingredient
selected from anti-osteoporotic agents, immunomodulatory agents, anti-
inflammatory agents, anti-psoriatic agents, anti-hormonal agents,

antiproliferative agents and anti-cancer agents.

7. Inecalcitol for the use according to claim 6 wherein said further
administration(s) is (are) simultaneous, separate or sequential with that of

inecalcitol.



12. Inecalcitol for the use according,to anyone of clains 1 to 11
which is for treating for treating hyﬂ r par at hyr oi di sm 13.
I necalcitol for the use according to anyone of clains 1 to 12 which

's Tor treating ReniohoPfcPitélSe WRSMFR duyone of claims 1 to 7 which is

for treating cancers, tumours or leukemia.

9. Inecalcitol for the use according to anyone of claims 1 to 8 wherein

inecalcitol is administered by oral route.

10. Inecalcitol for the use according to anyone of claims 1 to 9 which is

for treating psoriasis.

11. Inecalcitol for the use according to anyone of claims 1 to 10 which

is for treating multiple sclerosis.

12. Inecalcitol for the use according to anyone of claims 1 to 11 which

is for treating for treating hyperparathyroidism.

13. Inecalcitol for the use according to anyone of claims 1 to 12 which

is for treating benign prostate hyperplasia.



