WO 03/ 095029 PCT/ EP03/ 04629 BI SPHOSPHONI C ACI DS FOR THE TREATMENT AND
PREVENTI ON OF OSTEOPOROSI S The present invention refers to the use of

bi sphosphwoios/ossvees, especially of (1- 5 PCT/EP03/04629

hydr oxy- 3- (N- net hyl - N- pent yl ) am nopr opyl i dene- 1, 1- bi sphosphoni ¢ aci d

(i bandronic acid) or pharmaceutically acceptable salts thereof for the
manuf acture of nedicanents for the prevention or the treatnent of

di sorders characterized by pathologically increased bone resorption,
especially for the prevention and treatnment of osteoporosis. 10 Bones
serve mainly as a support, and consequently bone is frequently regarded as
a sinple building material. However, bone is a conplicated biomateri al
adapted to a wide variety of requirenents, stinuli and noxae to which it

i s exposed. Endoprostheses are available as substitutes for bones and
joints. However endoprostheses, even when bionechanically highly refined,
do not have an active 15 effect on the environnental and |oad factors. A
vari ety of disorders in humans and mammal s i nvol ve or are associated with
abnornmal bone resorption. Such disorders include, but are not limted to,
osteoporosis, Paget's disease, periprosthetic bone | oss or osteolysis, and
hypercal cema of nalignancy and netastatic bone di sease. The npbst conmon
of these disorders is 20 osteoporosis, which in its nost frequent
mani f estati on occurs in postnenopausal wonen. Because osteoporosis, as
wel | as ORISEHOSFHOBFHAFEDSHEER CTHE: EREATMENT HURFRESELIION, F OSFEBARS ondi t i ons,
it is believed that appropriate therapy will generally require chronic
treatnment. WO 03/095029 PCT/EP03/04629 Bisphosphonates i .e. bisphosphonic
acids or phaéﬁﬁceutlcally acc abge sal reof, are synthetlc anal ogs
of the nat ur dPEPIEERUDVEREPHIFGHIvEpHE ISBh‘éS nicrpsids, espedidePtdfinity for
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and 5 ar élbﬁBEhéthC FH ‘H‘R}HF@aWUB hacsepiablareltpthersed forrthe mrapfrmrecfisef ul in

the treatm@iidanditls foRHEVSRERBIr tHl SEASESt dﬂavs@kaérpaqﬁbaeﬁiyalbgbone
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10 Bones serve mainly as a support, and consequently bone is frequently regarded

as a simple building material. However, bone is a complicated biomaterial adapted to
a wide variety of requirements, stimuli and noxae to which it is exposed.
Endoprostheses are available as substitutes for bones and joints. However
endoprostheses, even when biomechanically highly refined, do not have an active

15  effect on the environmental and load factors.

A variety of disorders in humans and mammals involve or are associated with
abnormal bone resorption. Such disorders include, but are not limited to,
osteoporosis, Paget’s disease, periprosthetic bone loss or osteolysis, and hypercalcemia
of malignancy and metastatic bone disease. The most common of these disorders is

20  osteoporosis, which in its most frequent manifestation occurs in postmenopausal
women. Because osteoporosis, as well as other disorders associated with bone loss, are
chronic conditions, it is believed that appropriate therapy will generally require |

chronic treatment.



Bi sphosphonat es as pharmaceuti cal agents are described for exanple in EP-A-
|0 170, 228, EP-A-197,478, EP-A-22,751; EP-A-252,504, EP-A- 252, 505,

EP- A- 258, W083/084824- 350, 002, EP- A-273, 190, WO A- 90/ 00798, ecCT/EPi®esh of
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ri sedronate, alendronate, 30 pam dronate, and clodronate respectively [M

hl bauer R. C. Phbrm&3eut&] fdimsSE bertkatlyvharkdirdbesphosphoBeres e.orld. Strein, and H
Fl eisch. .BM 21.09 ot ent .new bi.sphosphonate to .inhibit bone
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adverse évents or gastrointestinal disturbances. In consequence, and due to their low
oral bioavailability, the oral route of administration has, to date, had to follow

20  inconvenient recommendations of use for the patient.

Bisphosphonates can be classified into two groups with different modes of
action. Ibandronate belongs to the more potent nitrogen-containing bisphosphonates
[Russell 1999 Russell RGG, Rogers MJ. Bisphosphonates: From the laboratory to the
clinic and back again. Bone 25(1):97-106 (1999); Rogers MJ, Gordon S, Benford HL,

25  Coxon FP, Luckman SP, Monkkonen J, Frith JC. Cellular Molecular mechanisms of
action of bisphosphonates. Cancer 88 (12) Suppl:2961-2978 (2000)]. Ibandronate is
one of the most potent bisphosphonates currently under clinical development in
osteoporosis and metastatic bone diseases. In animal models of bone resorption,
ibandronate is 2,10, 50 and 500 times more potent than risedronate, alendronate,

30 pamidronate, and clodronate respectively [Miihlbauer R.C., F. Bauss, R. Schenk, M.
Janner, E. Bosies, K. Strein, and H. Fleisch. BM 21.0955 a potent new bisphosphonate
to inhibit bone resorption. J. Bone Miner. Res. 6: 1003 - 1011 (1991)].

Ibandronate inhibits bone resorption without any impairment of mineralisation
(Miihlbauer et al Miihlbauer R.C., E. Bauss, R. Schenk, M. Janner, E. Bosies, K. Strein,



activity thus inhibiting bone destruction. At high doses it also reduces
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ibandronate, i.e. ibandronic acid or a pharmaceutically acceptable salt thereof.

20 The present invention is thus concerned with the use of a bisphosphonic acid or
a pharmaceutical acceptable salt thereof , especially with the use of ibandronic acid or
a pharmaceutical acceptable salt thereof, for the preparation of medicaments for the
prevention or the treatment of disorders characterized by pathologically increased
bone resorption, wherein the medicament

25 a)  comprises about 50 to 250 mg, preferably about 100 to 150 mg of a

bisphosphonic acid or a acceptable salt thereof and
b)  the medicament is orally administered on one, two or three consecutive

days per month.

Monthly oral treatment by administration of at least 120%, especially of 120% to
30 200% of the expected dose offers incremental patient benefits with respect to
convenience and compliance as well as superior results. The "expected dose" (100%)
corresponds to the cumulated efficacious daily doses. Prior to the completion of the
ibandronate clinical development program, no bisphosphonate had prospectively

demonstrated fracture reduction efficacy with a drug-free interval beyond daily



denonstrated fracture reduction efficacy with a drug-free interval beyond
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i ndi cated. The term "pharmaceutically accepta n means that
the sal t 8captablefsalt sharenfandent s are acceptable froma toxicity viewpoint.

b) is orally administered on one, two or three consecutive days per month.

The term "bisphosphonic acid” means compounds characterized by two
phosphonate groups linked by phosphoether bonds to a central (geminal) carbon
20 atom. Such a P-C-P structure is exemplified in Formula I below. It should be noted
that the term "bisphosphonic acids" as used herein in referring to the therapeutic
agents of the present invention are meant to also encompass bisphosphonates,
biphosphonic acids, and bisphosphonic acids, as well as salts and derivatives of these
materials. The use of a specific nomenclature in referring to the bisphosphonate or
25  bisphosphonates is not meant to limit the scope of the present invention, unless

specifically indicated.

The term "pharmaceutically acceptable” as used herein means that the salts or

chelating agents are acceptable from a toxicity viewpoint.

The term "pharmaceutically acceptable salt" refers to ammonium salts, alkali
30  metal salts such as potassium and sodium (including mono, di- and tri-sodium) salts
(which are preferred), alkaline earth metal salts such as calcium and magnesium salts,
salts with organic bases such as dicyclohexylamine salts, N-methyl-D-glucamine, and

salts with amino acids such as arginine, lysine, and so forth.



The term "pharmaceutically acceptable salt” refers to amoni um salts,

al kali 30 netal salts such as potassium and sodi um (i ncl udi ng nono, di-
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such as cal cium and magnesiumsalts, salts with organic bajses such as

di cycl ohexyl mm&ﬁedlgoﬁderblcmmwlze@b?ﬁam\%&u ffeas B drt no acids
such as ar i ni ne ﬁSI ne 0%/ 095029 PCT 3 4629 The
term " di Sefede snedivalndetored ondignpuithen ‘G’@h@élldﬁﬁtlﬁﬁ@ﬁéa@édsﬁbﬁépﬁ@sor ption"
refers tendR@heal J)s)fed%‘%tésﬁef&&ﬁﬂqk idv@ﬂﬁe YlrddpRkosty 5&%&9&%}%6&4@(@ le cause
(such as pos menopausal ost'eoporosis, idiop athic juvenile ost eoporosi s,
ost eopor @athsKl inedelier I OMEIRARPHARTEPI® rO’S@OBCVﬁm dﬁ@to migrigionalt eopor osi s,
0St €0pOr @shrs WiBarl Qaﬂk‘;ﬂa'h't FAIRBRbsteo JoREHQ irRmoBiIgAb e{s@cﬂ'@ﬁg@?%e%g&@ d

ost eoporosi s, |nnobilisation associ ated ost eopor osi s,

condi ti OW%WHEWFYFW%Q@F&@rilmﬂé%db@ﬂlé@b‘éﬁtmpsgSIS)The term"one, two or
t hree consecutive days per nonth" nmeans admnistration of one to three
dose proport %@%rﬂ*o&%&&%ﬁre@%@ﬁé&ﬁﬁ@% s%@%&{t ” MRS VPraBlbn three
consecutive days of t he nont h, preferab one per nont h. used 10
herein, ©hens rthreedose proppeionsber nan- é@i?mramf@enwtabietﬁ he ogerwioar| y accept ed
meani Ny @se @oﬁ%é\ﬁ%%aﬁfoftthéﬁoﬁfﬂ)?%ér%lytoﬁ o%@aagis& ?ﬂ Wy abQwa (4) weeks,
apprOX| mately 3 days, or appr.oxi matel ar year. The term
" medil® ambgtein, th s “mengh’ plﬁaﬁwaeémqréwcew?bﬁbs g@nemily arcmtqcbmmmeg\corrpas ses
single o mefas&k@fﬁg@aﬁio%f ¢ GARMRSy fohy (LR E§§ } i cament is
adm ni stg? ed on one da;i i cp;ﬁ)p?Pr ef erabl y(B 5 ngfc)i%(}:(a&r]rgﬁ @
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Preferably, the nedi canent. conprises at |east 10 preferably 120%to
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bi sphosphoni ¢ aci ds or pharnaceutically acceptable salts thereof, nore
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more pr eft@pfiameny iy ’tmsi‘{? 29 g doseshowgyer e sops ebhe ppsientat e or a
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consecutive day per month or on three consecutive days per month.

Preferably, the medicament comprises at least 100%, preferably 120% to 200%,
20  most preferred 120% to 150% of the efficacious dose of bisphosphonic acids or
pharmaceutically acceptable salts thereof, more preferably of ibandronic acid or

pharmaceutically acceptable salts thereof.

The term “ efficacious dose” refers to about 50 to about 250 mg, more preferably
to about 100 to about 150 mg, of a bisphosphonate or a pharmaceutically acceptable
25  salt thereof for example of ibandronic acid or a pharmaceutically acceptable salt
thereof. As noted, the efficacious dose may be a single dose or multiple sub-doses. For
example, if the efficacious dose is 150 mg, the dose may be one (1) 150 mg dose, two
(2) 75 mg sub-doses administered on one day or on two consecutive days, or three (3)
50 mg sub-doses administered on one day or on two or three consecutive days; if the
30 efficacious dose is 100 mg, the dose may include one (1) 100 mg dose, two (2) 50 mg
sub-doses administered on one day or two consecutive days, preferably on two

consecutive days.
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US Pat entcd¥ptabi, s&?s?ar@ﬁFefertépohQ%t@tr&ﬁ H&%ﬁia?edqyy ﬂq%%ﬁ?l@ﬁ@wn ﬁPth faﬁf erably,

t he nedi capent cogp s 100 to 150 ng of bandronic acid o
such as descri 1n uropean Patent Application 252 504 or in US Patent No

4,922,077, incorporated herein by reference.

20 Preferably, the medicament comprises 100 to 150 mg of a ibandronic acid or a
pharmaceutically acceptable salt thereof. Preferably, the medicament is administered

as a single dose.

In a preferred embodiment of the present invention, the term "bisphosphonate”

of the present invention corresponds to compounds of general formula

P(O)(OH),
P(O)(OH);
X )

wherein A and X are independently selected from the group consisting of hydrogen,

25

hydroxy, halogen, amino, SH, phenyl, alkyl, mono- or dialkylamino, mono- or

dialkylaminoalkyl, alkoxy, thioalkyl, thiophenyl, and aryl or heteroaryl moieties

selected from the group consisting of phenyl, pyridyl, furanyl, pyrrolidinyl, imidazolyl,
30  and benzyl, wherein the aryl or heteroaryl moiety is optionally substituted with alkyl.



pharmaceutically acceptable salt thereof. Preferably, the nedicanent is
adm nistered as a single dose. In a preferred enbodi nent of the present
i nvent i orwotod®930ee m " bi sphosphonat e” of the present inveRCr@proyoteesponds
to conpounds of general fornula P(O)(O—I)Z P(O (OH) 2 25 (I) X wherein A and

X are i ndepepggn td)%ﬁ?ﬁ]'g%ﬁéﬁﬂ:af{??muf gﬁﬂﬁ&d@%ﬂﬁl G khqzc%rtﬁgten

hydr oxy, hal ogen nono- am no, nono- or
di al kyl arﬁhm@@l Ihyietlefmalmf&w paWOé&el@yme cvmccphemyﬂ and aryl or heteroaryl
noi eties selected fromthe gr oup COI’ISI sting of phenyl pyridyl, furanyl,

Py oLt 9Lyl ok agak e 30 AR BSE i B B B BB Rlapet ool
In the f@r@g@imdéwmﬁamarﬂé§m¢tareSﬁordlaﬁAlandlqnd"eSlJ%satrmdn% ¢.galaplitaylh such
t hat Sthé cﬁltu#(ﬂ?l (f’a@nafn(?};l M}ﬂorgéh%@g 1[%ams cyclic structure. The

foregoin m ca als so I nt 0 enconpass carbocyclic,
aromati ¢ and heteroaromatic structures for the A and/or X substituents,
e. g. napht hyPreferregdstristyes atiedlepgiimwhich A isdeleaied from tha grasipl coneigiegf t hi o.

Pr ef t roup
Const st | HyioBHEHHERSe i lﬁﬁkﬁgr%gx*{y‘?x?r?éﬁﬁ* foiotn BRFSFOALAR LB O e
group coh@iogtliaﬁ]globhefafﬂ Ii jo; mdo@dhy amfrioaltyeny| , t hi oal kyl and

di al kyl am noal kyl . l\/bre preferred structures are those in which Ais

sel ected frOm&gﬁr&&%’cpst;&tlﬁ@?ﬁestﬁés@% whch»Tdﬁgawed ﬁgﬁt&ﬂé nd d and Xis
selected fromthée group consisting o oro | thio and

di al K| asPRoHingpf] Ydrwgerprhédwae@dtﬁlgtpﬁéfslpp@m@ %@mdh@groppapmﬁmtqfcm ly

accept ablgy p@tcm&oﬁl%ngﬁmdmdfcmmrhﬁm% p consisting of alendronate,
ci madr onat €, ¢l odr onat EB- 1053 tiludfonate, etidronate, ibandronate,

i ncadr onat e, _m nodron neridronate, 15 ol padronate, risedronate,
pi ri dronat e, ThaRrTders blé?hozbh@ﬁaa%af Bhasmagewtispllyaasceptable sajt is selected

from the group consisting of alendronate, cimadronate, clodronate, EB-1053,
tiludronate, etidronate, ibandronate, incadronate, minodronate, neridronate,
15 olpadronate, risedronate, piridronate, pamidronate, zolendronate or acceptable salts

thereof, e.g. ibandronic acid, monosodium salt, monohydrate.

Ibandronic acid (1-hydroxy-3-(N-methyl-N-pentyl)aminopropylidene-1,1-
bisphosphonic acid) or physiologically compatible salts thereof are particularly

preferred, e.g. ibandronic acid, monosodium salt, monohydrate.

20 The bisphosphonates and pharmaceutically acceptable salts may be administered
alone or in combination with other bone active drugs, either in fixed combinations or
separately both physically and in time, including hormones, such as a steroid
hormone, e.g. an estrogen; a partial estrogen agonist, or estrogen-gestagen
combination; a calcitonin or analogue or derivative thereof, e.g. salmon, eel or human

25  calcitonin parathyroid hormone or analogues thereof, e.g. PTH (1-84), PTH (1-34),
PTH (1-36), PTH (1-38), PTH (1-31)NH2 or PPTS 893; a SERM (Selective Estrogen
Receptor Modulator), e.g. raloxifene, lasofoxifene, TSE-434, FC1271, tibolone,
vitamin D or an analog. Such additional bone active drugs may be administered more

frequently than the bisphosphonate.

30 Appropriate pharmaceutical compositions are known in the art and have been
described e.g. in US Patent Nos. 6,143,326 and 6,294,196, herein incorporated by

reference.



t hereof, e.g. ibandronic acid, nonosodium salt, nonohydrate. |bandronic
acid (1-hydroxy-3- (N nethyl-Npentyl)am nopropylidene-1,1- bisphosphonic
aci d) or wbysiogdoegi cal |y conpati bl e salts thereof are par PCTHPas/H4629
preferred, e.g. ibandronic acid, nonosodium salt, nonohydrate. 20 The

bi sphosphonatgstirifephaidRsatblegadohied eI BdRs SFhdrd gRBYRCpEIENI St er ed
al one or in conbi natlﬁgtvmth ot her bone active, drugs, either_ in fixed

I . rug : !
conbi nat fRfFomRouNds RasRaEsEnbBYERtoRyRICRA 3dmigediwith Pharraaceieaily iy
hor nones jngtpsific 880 aficRkEbRNAOEIRRSes oF sHitaAeRFiERIRN talletBAlridedd oSt rogen
agoni st, or_estr ogen-?estégfn conbi nation; a calcitonin or. anal ogue or
deri vat i Bardgslatiagrapalss indy ehlﬁ?f,oseeglalzéPtaFl‘gh%IrflenZSU‘@éF}%ﬁr?erltﬁk %Bar at hyr oi d

hor noge Qe @bRi@ereststiheesof, e.g. PTH (1-84), PTH (1-34), PTH (1-36), PTH
(1-38), PTH (1-31)NH2 or PPTS 893; a SERM (Sel ective Estrogen Receptor

Modul ator), e,g.. raloxifene, |asofoxifene, TSE-434, FCl1271, ti bol one,
vitamin D or The PHW&P%@W@&E‘P@H%‘FQQSM ali?ocr?é‘taé’éi’re\?‘éfvmg@&ntﬁaybe .

adm ni st g51aBiliEME Agerts, QEHBAMA Y geRB Wwdthes BicsBNOSRRERAL SwecdteAPPropri ate.
pharmaceut i cal conpositions are known in the art and have been described
e.g. in Gdopatisrtonsds sgtstanthsyariafion of 0s9atiq pressusebuifiers, sragnpagated by

r ef er encey afti WAARL 98P 20y RGH/ BRAZ Q628 RoEutidiRy PERAE &cdhan of tabl ets,
coated t abl et ﬁ_{a ees ofr ,he}rd gel.ati ne capsul es _ the cqnpoungs of the
preséft iPHQf%rﬁ_ o erPg‘)?HBéceé}HFﬁ XCUPATHPR A %Weﬁ?é&@it%téﬁ‘%hqrﬁérﬂﬁe, tablehor gani ¢ or
or gani ¢ @¥fel dhfsss 50=620I B8 o4 bissHosFIrgc £XE bPh ?Hsr%lafcamctambé&&ﬁt_abler agees or
hard gel atine capsul es .i ncl ude, | act ose, H‘BI ze starch or derivatives

t her eof , salhiheresf asdefined apeveandpnsior sre phippcewicallrpeeplablesaerEisc al

conposi t isQAgedBYrAthe @r G LcnsRtiRg @fq&w&en]m?«gﬁm;ﬁwmnmle%idrbawaﬂn@aent S,
stabilizing agents, wetting agents, e sifiers, sweeteners, colorants,

odor ant s cel& ‘Ps_tesCfP&m’tici@evséF%fEﬁC@mSiE‘FO AEde _én%Fh@stélﬂﬁfeC,OT%Eﬁm@ri%? OB®at i ng
agent;§ Olor &¥rk BRAGANRESticallh @YcefBYleRkEPicARREIREER] BbREe LRSUARRE SR ¥

val uabl e _agents. 10 Prefejably, the pharmaceutical conpositionis a film
coated t dBfrryRiveyemsthylrelilas Btanivse dioxidsnigls apdepobisthyderzaly AP a
bi s phos phgrietodd HitRins ardIGRFWIBGIHE 4:6 #hd JesRGE&QPIRABLLnpIS #] US PRRAERDs.as

defi ned above and_one or nore pharnaceutically acceptabl e excipients
6,143,326 and 6,294,196.

Another aspect of the present invention is a method for treating, reducing or

20  preventing disorders characterized by pathologically increased bone resorption
comprising to a mammal administration of an effective amount of bisphosphonic
acids or acceptable salts thereof. Especially the invention refers to a method for
treating, reducing or preventing disorders characterized by pathologically increased
bone resorption comprising oral administration of an effective amount of a

25  bisphosphonic acid or a pharmaceutically acceptable salt thereof, wherein
approximately 50 to 250 mg bisphosphonic acid or a pharmaceutically acceptable salt
thereof are administered on one, two or three consecutive days per month. As noted
above, the effective amount of bisphosphonic acid or pharmaceutically acceptable salt

thereof may be administered as a single dose or as multiple sub-doses.

30 Preferably, in the method comprises administration of about 50 to 250 mg,
preferably about 100 to 150 mg, of a bisphosphonate or a pharmaceutically acceptable
salt thereof on one, two or three consecutive days per month. While the method
includes administration of the dose through multiple sub-dosing, the preferred
method provides a single dose. Examples for administration of the dose through

35  multiple sub-dosing are as follows, if the efficacious dose is 150 mg, the dose may be



selected fromthe group consisting of |actose, polyvinylpyrrolidone,

m crocrystalline cellul ose, crospovidone, stearic acid, silicon dioxide
and t he twbloa9swey e conpri ses one 15 or nore pharnaceuti cRCTEPaAyeHP? abl e
excipients selected fromthe group consisting of hydroxypropyl

met hyl ce md L iRA L Qxd d @p&%ﬁcﬂx&%ﬂ@ glpcq! 6000.
These coh%gggﬁﬁéﬁéb%ﬂg&%g%agﬂéﬁgg%gﬁgbg gﬂ%: escr%bed fo? gﬁanple in US
Pat ent Ndsee (35 50 4% s8bedemsladnipgteraben opgdrherromayseet these concpives ent

i nvention_j.s: F i i Rl.8VEMNdsQg di sorders
characte?@é@gaggg%%@ﬁ%%ggfﬁ%ﬁﬁbhgﬁgfggggﬁ&@%Hg&vgig?péﬁ%n cgnprising to a
manmmal  aedmiisered bhamealy antvef fastdutize dapsuprefessblppr proeptienitive dasi ds or
accept ab I i i L O 9 &yiet hod for
' oatt ng T BtiFe AGSbno BR AR Rl bl )T L M I L A1 0gi cal |y
i ncr eas etherdndneg. iswlrpic acidcooposodiuny sab aloneliydmnist rati on of an effective
anount of a 25 bi sphosphonic acid or a pharnaceutically acceptable salt

t hereof, whep %f&abl?ﬂplrtﬁé(. Al atcatflineQo %ﬁ@pﬂ&n@ E@QHH&IPHH@h RfbEoAE a

pharmaceutically acceptable salt thereof’ are adm nistered on one, two or

t hr ee conséduselevied deyps thregronpeartisting ofdendtonatbrimadionateeslpdionpige anount of
bi sphospBENj«5s aGi,d: bifftbhite ARERRERRL GnfBlifonaldier eof maybe
adninistggggﬁggﬁgggﬁﬁgggﬁggggggF as_nufﬁ?ﬁﬁg su%ﬁgose§¥m30 Preferably, in

t he et hodridromptel slpsdmantieniissdramte pirsfropgerangdrangte slendggonatppef er abl y
about 10 : j L By PRghBashbaRlLY jaccept abl e
sal t the82%?“%%9%%%?a%%%g%gmﬁﬁggggggﬁgegﬁ%%@eyagys_ er#hpntﬁ}'ﬁhile t he

net hod  itnoHuciese enplmrstacatticdly asteptshde shbistherent, eggihandioniqicisl, sub- dosi ng,
the preferr et had i a single dose. Exanples for adm nistration
of the dgégﬁgﬁ?gEH%RBgBEQV%?p e sub-dosing are as follows, if the
efficacious dose is 150 ny, the dose ”?K be 8 WO 03/095029 PCT/ EPO3/ 04629
two (2) 75 nghsinvedtisewithaawhe sxine vithaeferensstoxemplifigh consecutive days,
or thre . sub-doses adm ni stered on one day or on two or three
conségutggéghggggggif the efficacious dose is 100 ng, the dose naybe two
(2) 50 ng sub-doses adm nistered on one day or two consecutive days,
preferably on two consecutive days. 5 The preferred bi sphosphonate is

i bandronate or a pharmaceutically acceptable salt thereof, e.g. ibandronic
aci d, nonosodi um salt, nonohydrate.



Preferably, in the method according to the present invention, the

bi sphosphonic acid is selected fromthe group consisting of al endronate,

ci madr onawe,03pbady onat e, EB-1053, tiludronate, etidronat®CTiEPanccoNat e,

i ncadronat e, mnodronate, 10 neridronate, ol padronate, risedronate,
piridronate, pam dronate, zol endrppaieigs pharmaceutical acceptable salts
thereof. More preferably, the bisphosphonic acid is ibandronate or a
pharmaceutically acceptable salt thereofz e.g. |bandron|c acid, nonosodium
salt, monohydrate. The EXAMBLEJxPhanm aROSitigMed with reference to
exenpllfled 15 enbodi nents. 9 WO 03/095029 PCT/ EPO3/ 04629 EXAMPLES

EXAMPLE 1: Pirag Eﬁ&rﬁyl%'sﬁ@sbs 1B EBRPbiiti O oS0 By UMECTRNOMpdshforCAmPosi tion of
a 50 ng tablet. ége co S|t|on and_. preparation_of these tabl ets is known

"n the  aPiePaRionas Shese BRIekyH theap apg dssqpied far ekgrwpledn 163 326 and
6, 294519§amg§pgg6qqgg@ghﬁdggg4p§ybe prepared by adjusting the ingredients
according to the anpunt of blsphosphonate e.g. ibandronic acid,

nonosodi um sal t, nonohydr at e. fil mcoated tabl et Cbnponentsng per
tabl et Tabl ePte5cemposifians BAY be ampwed%ﬁégﬁanmegwr@g lenfg agaondiggfdhy dr at e

Lact ose pRnehyidhdf BREhIspHoRAY, 30 Mankr 2202 D I M B AGRYRft2boh B8y drate,
cel | ul o0se30. 000 Crospovi donel0.000 Purified stearic acid4. 000 Coll oi dal

silicon dioxide2.000 Tabl et coat:

50 mg film-coated tablet
Components mg per tablet

Tablet core:

Ibandronic acid, monosodium salt, 56.250
monohydrate

Lactose monohydrate 92.750
Povidone K 25 5.000
Microcrystalline cellulose 30.000
Crospovidone 10.000
Purified stearic acid 4.000
Colloidal silicon dioxide 2.000
Tablet coat:

Hydroxypropyl methylcellulose 5.1425
Titanium dioxide 2.4650
Talc 0.8925
Polyethylene glycol 6,000 1.5000
Final weight: 210.000

10

10



Hydr oxypr opyl nmnethyl cel | ul ose5. 1425 Ti t ani um di oxi de2. 4650 Tal c0. 8925

Pol yet hyl ene gl ycol 6,0001.5000 Fi nal weight:210.000 10 10 WO 03/ 095029
PCT/ EPO3/W08239902AI M5 1. Use of a bi sphosphonic acid or piraemmrmeosutseecal |y
acceptabl e salt thereof for the manufacture of a nedicament for the
prevention or the treatnment of disQLA&S 5 characterized by pathol ogically
i ncreased bone resorption wherein the nedicanent a) conprises at |east
120% of the expected efficacious daily dose of a bisphosphonic acid or a
pharmaceutically acceptable salt thereof and one or nore pharnaceutically
accept abl e excipients thereof; and 10 b) the nedicament is orally

adm ni st &r edUseiobmieispltospharic 1did eephanmeenticallpacdepytable pat theesf for the The use

of claim1l ase | t eQ SIS rding to any
of ol aims 1 PBoguREkE S EhPREaGey oo R-30RRE5R 5 e B le s RGNS nbour 15D
mg of5 a bi spdwpchcrmed baphthobugiallp haramekhdiecaloryticdkbwhaerphabl e sal t

t hereof. 4. %% faccordlngto any of clains 1 to 3, wherein the
blsphosphonlc aC| i bandroni c acid or a pharmaceutically acceptable

salt thereofa) Eomiﬁhes artsleasaim(l%@lfth; etcpecaafcyefﬁéacﬁiualdaﬁy dose@f4 wherein the

ef ficaci ous do I 100 of a n CI d.or, a

phar naceut i cal Egp}éc 9 cid %réjllfwg‘flﬁ%?eélgfalﬁ’pfﬁceé’?% ‘éreafﬁ:”éir%erfﬁ to any of
clains 1 to 4 xmecrp]namtabfmtﬁﬁﬂymeptdﬂsexhq&enusshea&lﬂwnd 150 nﬁ of a ]

bi s sphonl cid tically acceptable salt t . 7. The
usepaccor di n 5 Hé?lcpcacl}}\e@?%? Orrﬁ?ya? = ?ﬁr%&/%r} OWFNEW ReCHI%E ‘6’5 FIX)‘;I’II c acid
or a phar maceuperoabrhtjn acceptable salt thereof is |bandroni c acid,

nonosodi um salt, nonohydrate.

2. The use of claim 1 wherein the disease is osteoporosis.

3. The use according to any of claims 1 to 2 wherein the efficacious dose is about
100 mg to about 150 mg of a bisphosphonic acid or a pharmaceutically
15 acceptable salt thereof.

4. The use according to any of claims 1 to 3, wherein the bisphosphonic acid is

ibandronic acid or a pharmaceutically acceptable salt thereof.

5. The use according to any of claims 1 to 4 wherein the efficacious dose is about

100 mg of a bisphosphonic acid or a pharmaceutically acceptable salt thereof.

20 6.  The use according to any of claims 1 to 4 wherein the efficacious dose is about

150 mg of a bisphosphonic acid or a pharmaceutically acceptable salt thereof.

7. The use according to any one of claims 1 to 6, wherein the bisphosphonic acid
or a pharmaceutically acceptable salt thereof is ibandronic acid, monosodium

salt, monohydrate.

25 8. The useaccording to any one of claims 1 to 7, wherein the medicament is a film
coated tablet wherein the tablet core comprises 50 to 250 mg of a bisphosphonic
acid or a pharmaceutically acceptable salt thereof as defined in claims 1 to 7 and
one or more pharmaceutically acceptable excipients selected from the group
consisting of lactose, polyvinylpyrrolidone, microcrystalline cellulose,

30 crospovidone, stearic acid, silicon dioxide and the tablet core comprises one or

more pharmaceutically acceptable excipients selected from the group consisting

11



25 8. The use according to any one of clains 1 to 7, wherein the nedi canent
is afilm coated tablet wherein the tablet core conprises 50 to 250 ng of
a bi sphoswbaniogsozaci d or a pharmaceutically accept abl e salPCTtEPes/@mR9 as
defined in clainms 1 to 7 and one or nore pharmaceutically acceptable
excipients s ;ﬁf:]'h{ e, 1 LA HOISEhylene glycol
ponV|nyIpyr§g$$%&ﬁE&6 %Eﬁ@%?%%%ﬁ%@ﬁ%%ﬁ%ﬁﬂosgﬂ 30 %rZsng|d%ne stearic
acid, silicof0®oxide and the tablet core conprises one or nore
pharnaceutlcally accept abl e excipients selected fromthe group consisting
11 WO 03é095@38ué%%éd§8 9487 3f Qhintyio®WREBiRYhe ARHERYIeRE sul 0se, titanium
di oxi de, talc_and polyethylene glycol 6000. 9. The use according to any of
claims 1 to simpeterdaspangedotanent is administered as a single dose. 5
10. The use according to any of clainms 1 to 8 wherein the nedicament is
adnlnsstfmedTﬁ§uﬁHkhhﬂh%g§%h v @988iEns b 8 WheéTBinRREndealcatlegBdsi Ng or preventing
di sorders characterized QSIoglcally i ncreased bone resorption

conpri si ng o?@@“&ﬂﬁ?ﬁ?& flosgh ef fective anount of a bi sphosphoni ¢
acid or a pharnmaceutically acceptable salt thereof, 10 wherein 50 to 250 ng

of a bi sphosphaahed asitebatihg 8r pRaEd@EEUsdraak kNar@&@ﬂ@H&i?l[ﬁthcﬂéér allyhereof is
adm ni stered, on onelEl or tmn consecutlv%@g he met hod
accor di ng t olFEse BopeiRorREGR $TRP YRR ?)‘%BWFSEI"‘EEP(? PR eeetN8ir oni ¢ acid or
a phar maceut hgahhyofaas Mo hicAlid ofﬁlphﬁﬂface&ﬁ:allﬁ'ﬁ&elﬁt&blh@ﬁlt greifdi ng to any

of claims 11 and, 12 wherein i osphaqni ¢ 5 acid.o
phar Mceut i c&’%FVI%%Q:@p%SQBT’%OéagW&E EF%YBF a?lg °hd Hﬁ?ﬁr%atcé'r“éﬁh}igcc&@ﬁ‘aplr‘?ed in any
of clains 1 gt thereolid adihiisterddeit 4 10) cr3wbesenlpldags siefhaal. 12 .

12. The method according to claim 11 wherein the bisphosphonic acid is ibandronic

acid or a pharmaceutically acceptable salt thereof.

13. The method according to any of claims 11 and 12 wherein the bisphosphonic
15 acid or a pharmaceutically acceptable salt thereof is administered as defined in

any of claims 1 to 10.

13. The invention as hereinbefore defined.

12



