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WO 2005/ 117906 PCT/ US2004/ 015743 TITLE OF THE
I NVENTI ON COVPCOSI TI ONS AND METHODS FOR | NHI BI TI NG BONE
WEREHERPPHEON BACKGROUND OF THE | NVENTI ON 5 FI B2Or/OB20044H5743

| NVENTI ON The present invention relates to

conposi tions conprising a bi sphosphonate conmpound and

a vitamn D conpound. The present invention also

relates to nethods of using such conpositions for
TITLEXRMPIEANVENTIoat , reduce, inhibit or prevent abnorwa

covPPiiaR RPN T RBUEToR AR SRR bR phonat e

and vitam n D conpositions. RELATED ART A variety of
BACHGROUNDICF THE INWERASorxaNnd ot her mammal s i nvol ve or are

associ ated with abnormal bone resorption. Among the

nost comon. of these disorders is osteoporosis, which
FIELPp OFTHEINYENTERY ¢ skel et al di sease characterized by a

| ow bo fTﬁe ﬁf@&%ﬁt uwaﬁ*lom&fté?,@f &mp&sﬂibhwoﬂllpnﬂ@t a&fidpﬁ’d‘sﬁo‘nﬁ@cdﬁfpound

and afvr!r-f)anap PICf)mpouH% 'H{l g e%eﬁt[ |Pbenﬁlon%150 fe atelfs ?o;ré %ﬁfﬂgofl u&lg seugﬁ 8ochosmons for
examplg to ttretc@ﬁqcngnfeblm plevRnt @eorp;alrbd@qm@rpﬂm nmamaeke ahe present invention
further Fefted @osrﬁ&hddgl ofl hakin® 6B pHoEPABGR aBOViRGICD B@npdbitidhst he

wor | dwi de increase of longevity. A principal cel

type responsible for bone resorption is the
RELAHHD ARLicl eated cell called the 20 osteoclast.

Bi S phomaﬁbﬁﬁsoaﬁ@ iV¥RkransR@¥WRer damEals mbivm ard W3dobibtk O Bh
abnorglgll blog%lr%%gqt%g EJ‘IL“HO Qner?]c!stgp? gl)r?%ré B§ cis (élsolr(?] 1s e eo;gor}%afii-se%hl&r isa
systerniq iskelzital digdgee ob@wéem@iémamw bpee mesws ayd mryroarelflte@fsrtale@@rl@rsttog of bone

tissuel @ﬁ%hseﬁlﬁﬂi ihcréabd 16 @&ﬁ'fr'agllxt@ lanPstdeR1biliy SO Eract@re JOstedpbrosis is
osph n ates.ln Bone Disease. . From

b°°°"1‘_‘%%‘r"%pf6vr“g pﬁ.rpdh ‘ﬂ% Wi g n reiste?]métao clur(r)'eﬁlceé incl m w1th gne worldwrde
incregs@@0OYgevitt has al so been reported that

bi sphogphaspd es tb;ben@&p&@nbta@&%o@nekoiphaﬁs i 13 alurtﬁh@sa&e ekl called the
osteo%lﬁs? oBlf%gs)p{]ogr?tgsr ag%wgelgknav%g l%'l)sns?lﬁ?]ll\'}g in x?rtors (?cf%st? astlcé)one r‘és%rptlon
Bisphospheratgeiarn beligvadihbind to hrddiw@mzﬁy ireboficand @slylplblﬁ'ihp brpg pragrptive activity
of ostSdéﬂiEtE' &fagh thait SrdcBlulad e@ioh. UWeale. gat F1e#chl, BispHdiphorfate€ HEBYNS Disease,
n.nes

Fromélg? 5ab01a§gr acyn t}]%tP€tfe8th§t{1 %fhtreg.réca 1t:empc rﬁre‘ssg 0 0? nlb haFSJ ?]S({ been reported that
bisphpsphanatas hindcth bens amethmaaqrele%*sm@lt@gesorph@ lpcg 4\57111&)\'6501’13“0“ After

this tt&? Ard f?&krg@f el ofethstS dhaIshbséqhnas ahibit lﬂ@eh@ﬁletfdﬁﬁ&ﬁ diph@phate
synthssre g'ljrhs ?tfaégluIar ac{Tan in Qunb or];veiﬁts fhe 1sg%rfny?agro e%;&atl n ta.%‘;s ska

1ve ne resor Yon
geranallgerar&laAon) Rﬁ@alfases 'sBinglise pIpiFinG that atanse hlalnbrsrﬁ vgsiclesg The family of
5rh:@lh¢ed sfehll GTIF&E@ h&{mtiadhos@aﬁ: duéétl})e f6rhmatich of e utfiairbgrder — the
org gﬁ&vF hos @he%’c? thn gSA %r Gk negrlé Eﬂ%ga% ‘té?srgg%%%s]; P}echanlsm of

og Ay 8de
Actloeo ﬁ?drrtRh@mtol ch S@xemdI(Eebrupysi¥dsphonat es are known to
be us efs.gphésaaohha aEHtﬁiH@ﬂ&ddWbe&ﬁefﬂ@rﬂﬁevehtﬂfg&)oﬁﬂﬁts hdlodid® with a

numbar {1‘” conrﬁlons (ll'or g(IanS{ 61‘9 % ého?p%gnate??re k? n.to B usLijuml g@gretugnion of bone

eopor ost s, atic one
loss an@JintthqﬁreetWQIf @ym&ses ﬁ}@h PSpbHS AR AiMiteH} (8 O5ERPOTSISOFIORFR gnetastatic bone

diseafdyREIGPamadi b, pdridisneal difdagyiidtth sy hypetphrathyroflism, rhdunAfdid arthritis,
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Paget's di sease, osteonecrosis, osteoarthritis,
periprosthetic bone | oss or osteolysis, and
whypencabcem a of malignancy. Al of these copdi/USDNE015743
are characterized by bone | oss, resulting from an
i nbal ance between bone resorption - i.e., breakdown -
and bone formation. Al endronate sodiumis one of the
nost potent bi sphosphonates currently avail abl e, and
Pagets diens oﬂﬁiledrdmaisfeobmﬁﬁs, ﬁﬁrlﬁ@ﬁtﬁﬁt{b Bée il@ﬂor&%tedﬁ&&?ﬁld\h@ﬁefbblcemia of
mahg?’m%gﬁ {glﬁ{héspﬁéml (%,]né ?rgggaéz{clgﬁ?eg%t e1os£ res rTc’ eﬁ)s 1?1 ga?ﬁce between
bone gsarptop edkempreddavie- aad Rensifamationi on of aI end ronate is
posi t i \Adndroassodiumtieshe of théimést pak aaﬁlesphdhatée&uhexbryabauamd and

does 11 QOQ ﬂn;}{iﬁ rb&%p{u%lrah%tgﬁ Ltgig%eg g'thclbt%ammﬁPy batco W rgsong? It has also been

ease I n rete
foungfhyt gﬁtmreﬂwebqnﬁ prineeat deasity ﬁhaervamlﬂﬂ themw%%mﬁ alpgglrongte is
positisel sss@iuted @lith p@écreast infertebriand Rinaekbein @hctudihg Ciedas @scubanse
decre‘éslérrps%}ﬁglhde%% Q &?ehfldn oF Lé{ tt ofhl?sr i cﬂ&?e? thgt thQ:n admlmstared fora

ened bon endronat e sodi um I s

Substi%'ﬁl@e'tlm tige) alepdipnateidegeasss nbortewmve@atlwm 3o produce a
strenfifidn&dtjdad. QSleriironite Rdiin e fPRREESIA o 90 codheiBdnhaletment of
osteogcg 1sq£% rs%ge?ép%?s%ﬁpnogxﬁzgvg ﬁ%gr%tgr ?cﬁ Cn](i) Ifs 2§$ %%&eaﬁ&r the treatment of
osteoe@tasesdb B glugocortipid- }ns'gféq! osicopfirasisgaiid Peaget pdisase oRAngelFiddence
suggéstd GPeshed bi&ﬁhﬂiph@faﬁefuclbasﬁlﬁﬂﬂmﬁﬂk&)m&bﬁﬁnaﬁ) pdmid@Snate, risedronate,
o o r
il S 08k TSR3 B i S ARR iy o
as inhibiferroR oKt IRstia PSR (RSYIPA%e, i ncl udi ng hi gh pot ency 15 as

I nhi bi tDREste Okeir Eetapancl Beatfits bioghogphbrase irp bbbl absbbsPioh ehe order of

about 1'9/2'&%15&1% g@ﬁﬁ%ﬁﬂe&él‘) tpagt”%fé %, Bk}' é&ﬁ%ﬁ/s?h?lﬂﬁ‘éaﬁﬁﬁﬁﬁa‘ém@g%%' y

Alen@g@teﬁeﬁ:H@égsfqoppépsmtlptaégppl ge%l 3- 16 gl 963) angsB.J. Gertz ptial, Séntdleapf the oral
bxoav@ldbmlmahleﬂﬂ@ﬁﬁﬁ@&ic@@har@faoologly @d’Tﬂfeﬁﬁﬁxhe; w038 thmber 3, pp. 288-298
(Sept%lge? %9 q&% §nd r%‘i)od dﬂ\zgg(%g,lfas El:éaso‘%}naé? Bt‘il%l sé%%ﬁ%% thgﬂﬁy %e Yllgested
conccamleﬁt&r(aﬁlaéles begsragss sush SSPRBTHAENT B¥yFVED SPRE PXiRisats |U?f§ to formulate
dosing @¢hicldsfean BAVEIIEY affect HPhospbBat@SBorptibn( HEpieass @dmidiSiOdhipn has been
used {o egéﬁ?edtﬁart e Q@he %o@?rteacfhgsqu c1r§1§lat\6ﬁ| i—lo@e%em{}yve&}up?d'mlmstranon is costly

ances I Ng est ed concom t ant
and "eqoweme!m qﬁefce’@v‘é*reagééuwbrﬁusa%ﬁ ghep at etramm*éwﬁmaﬁ gsting &qyeral hours
on rePeatt® o@%wdnp.i ©iks ordSadfhiniseratioa ifftdvaioas adahdsstragpn\oe bisphbepBgnates is

assoc?a?éra WA YGES r@rla}/laﬁ]w @Ea‘im.ﬁét&?ﬂ%’iﬁé\&g ate absorption.

avenous strati on een _Used to ensure .
that t HEingteed of éntravsaeus pmipipteion, Rl edmyinisiptian of fhe bisplienhetate is
desirédnhiizBerRI0Sed Map BérdfiGdtdrad tb eonpefbate 68 tHeYow BibdYailability from the

gastroqus%néf ?rnét eﬂ% ofts@IRE l%Lv%&oa ail ﬂﬂ 1t| 1?%11% rgc%l:n b hQ@the su ect take

ravenous 1 nfus Soveral hours
the bisphornbpraterondn SORKHITHRS ANCLR [oKE 19H A mRER ARSSYHdRt FHOMEVer many
subjebtd Fifi e fadifig adkndaily Bdsisad beGitodlenibitsphosphonat es i s

associ %In.%ﬁ?sm&me %%Méfha% Eag Lssécﬂkeld [With 'h; AL Sb@ﬁ,&qreﬁtﬂ%t with

rapi dl “NETavenous aam ni strat I on,
bisphg vnassameﬁpretlwa'emewfe‘rnemepmnscprh'a%heﬁ%zteese ingserugca|cjugyy which
occul wgthie houdg 88/8 ofBeek et th Gt Bf tBa@ietd Thesemanpleiugadearedsocaniprsist for
man _IJQC\M(;‘H? g\%Xt@ ff‘om +é Jlé/ 1 {tlﬁt%m& tPe%%ne?[aﬁ& £a9|bg En%ﬁﬁdeﬂ% su {eﬁ? ﬂavmg a
o offset th bi oaval Y, i's generall
reconmended that t he subject take 30 the
bi sphosphonate on an enpt¥-stonmach and fast for at
| east 30 m nutes afterwards. However, many subjects
find such fasting on a daily basis to be inconvenient.
Bi sphosphonate t herapy has been associated with
hypocal caem a. During treatnent with bi sphosphonates,
the early inhibition of bone resorption can induce a
decrease in serumcal cium which occurs within hours,
days or weeks of the start of treatment. The serum
cal ci um decrease can persist for 35 nany weeks to
nnnths follomnng the |n|t|at|on of treatnment and can
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-2 WD 2005/ 117906 PCT/ US2004/ 015743 deficiency in
vitam n D. The hypocal caem a response to
whe@phodphonat e t herapy can occasionally be sSBVBUS004/015743
enough to be synptomati c and warrant clinical
intervention, particularly in patients with
hypopar at hyroi di sm ( See, e.g., Vasikaran, S. D., Ed.,
Bi sphosphonates: An Overview with Special Reference
deficteficyAd @naindhalte hypiasicaei@aire3ponBi to biaghasphérid@Qleyap® 8an occasionally be
sever@ %}ug?&%e S)/ﬁ’étomgcr Sd @Eﬁanpamﬂﬂbrﬁgr%tlb@Lar@&g}’ly Cr%&&\[s%th()f

crumoutsid of bone cal cium require for new
hypo%‘ﬁ'@'“f‘@f"‘i‘r@de &8 ¥?S”iafaé’asc[?relf'f’c RMPP‘WPI“’&P‘%% d\né?YS't"t?w vgth Special
Refedemie td Ale@itonat SAnnb@inaBedreme@0od1) 3860816231 Astthere @¢ tidsabstdntio body
store{ (9{891019{1 o%h&éf%mesﬁlppilmgalﬁred foyhmpfognéd%ﬂgrqgﬁﬂn&ﬁ q'xth

or naormal cal cium a SOI‘PtI on. e uate vitamn

alendronat ¢ 1pitiated; s heabsqrbed fram thy digt ¢ %\‘BF’ ropdpock B3 \dwr supRlEmERS:
Vitahih Sihegpied fa hesal cAdienublostivi. t s, adeBuatestitethin Chand oateiure g is
desuggﬁer for gugsp&sr JSQE Blsph\eébﬂ&aﬁe@l &deHﬁQterWtaTQ§l IﬂE\%ls%le&Yr@te%% n%’eﬁm%&ant

I ciumintg bone that occurs as .
Whe“r“é@@f“t“e%‘ﬁ a‘i G'e}fﬁ‘eélﬂﬁeo‘g m&ﬁﬁf@xeﬁ@#&wna G’P‘i‘eﬁb"t B¥réét ‘\‘7%‘" of
bisphosiherapolieespy Surtng efidctigrtsteopbmsia treagsank.t As gty Lrsleq@aty ivitaarn P and
calcngn e is 9 LS §u9E&4‘1%mg%ls%@§thlﬁ@s e for subjects using

I SPNOSp onat es I tamn

nds, conpri s
of Fat UBPU ErPBES OSSR LRPRYE SRR e A TouRd in very
few tb@ls/nitareitls amdakiey aglphytosyathaize die yheakie ofMen¢bomas vy the setive df solar UV

radlatx&e Vﬁhle Qlteﬁmv\%%ag' %?ﬁe"ﬂn ?e%en@lyforug eth@lﬁ&'t &an@lt)gléﬂlk' ?erlevlhllv forms are

t1on vitam n FI:EII’] sgera % 4
wtanwas (brdacalpifegrd) 81 WimiLPs (ﬁrg?felcévaw Lters foprpedpeen; he yigjtan
plant[9@rof, efgodteecjanls eipbed 6l JV aaddtiani whilvitire fthe( @igipoeafran 7-dehylpcholesterol
and J %}/ﬁthlas?zteﬁ ﬁlrthe s§m]c ?ﬁmé#abmm fo}l@aﬁﬁn I%Ql‘;id m %ﬁ%z 1§'§1§1n%9| and their

ero IS expose raqj ati on

bilogigglAeac @mmgmﬁ%hﬁlrﬂ%fim%wtwaéwtmmceaﬁﬁrwngcalcmm and
phosgiprub@stenraiohswithivenosiuil ranges étamibt 3liothe eblipait praauysof @ithe hormone

calcitf I.OF &ll%ﬁ ﬁrh?) Mio&ﬁ%l&a%rbl%r §lehﬁoxrﬂﬁﬁinmtlﬁ? lwhose principal
| Ca |

cacy humans is, sim

actiop tmz;f B Y £FHB Sell ViR R sgp SR B o e
diet. (e B(ﬁh&’fedllks meabtiend e@bddabitgolis L, tfi-dihydoxymgocalciferpd 61.25-
dlhyc}ﬁ)){y@i% Jcﬁ&ar? p«'{lélmhﬁkp{s %M’ﬁég{t tOQEtlsmﬁe ln)‘a§ gﬁ&@s 20

1 o so cal roxyc a]I Ci g
paratiyroid homjops <ﬁ }» b Bine yithghs hormens! me\me}g@ m‘f“we .%afr‘ citrig f“f° jzes
mondc§tid stendehgin de bbrieemanioivite hegontf manlreossavelhsts. These sstdoplasts ape themselves
stlm%gédqﬁk& vgﬁbjt)%flé klﬁeg an( &ﬁe@fa&or@ m§@&§§ te &Sm%ﬁﬁ%f ceﬁ’duﬁﬁ stores from
or none- | e nmet abol 1te of ergocal ciferol

the benep5_ hydr oxyer gocal ci ferol (1,25- dihydr oxyV| tam n

D2) . Wikhe natirliyascyurtng formsiof Ehoteadt@ferobanid regnéafciferokant biplogically
mact?v@géeﬁr%rsto%e ﬂ?&j%xgﬁteﬁ @ﬁ@gmal tyQé\Tv@HéMB&l'teg h%ﬂmﬁ E(eE’Us-D vitamin D

r nronal abolite tgls
s lrkPIBIe | Y, e A1t 13 S8 s RFBAPT e e B Pl St
metab@IRE2 SFtroQWitintin Dexndsteredrimtothecorgast. ekhe R &by dsoxy Vitam@eD is transported in
bloo? é&sﬂl‘%%\cﬁ%gt&o eg bi] lv&ﬁgnsnee@eh' @él:lﬂ&a@? ap%o@nmﬁé QEMplQBf

ines an c ors to increase ¢
choles@pifarql inlfioh 7+ thYéfaF‘eie&W!s‘t‘ HieEin P 14 e V‘FHH’é"? (@higomer o
vitanfil& Dyl hatl shawnde E1Q: 1) upgn §xposu® tofuniidho lastthdnao Fieumid De(pltblecalciferol).
l; | ifefof @ldd Rrfdkva as 25-
Chd@%ggﬁ@iﬁﬁéﬁ%§§mg%génglg%gg?%gzygﬂgg?ﬁ%g&ﬁ%tabol|tes of
vitamin D. Because vitamin D 30 is lipid soluble, it
may be stored in fat tissdes in the body or
nmet abol i zed to the principal storage netabolite
25-hydroxyvitamn D and stored in other organs. The
25-hydroxyvitamn Dis transported in blood plasnma
and netabolized by the body when needed. Specifically,
as shown in the exanple of cholecalciferol in FIG 1
7-dehydrochol esterol in the skin converts to
pre-vitamn D3 (an isoner of
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vitam n D3, not shown in FIG 1) upon exposure to
sunlight, and then to vitamn D3 (cholecalciferol). 35
w@Ehmsecabei ferol is then netabolized in the |iRPEr/Us®04/015743

form 25- hydroxychol ecal ciferol, also known as 25- -3

WD 2005/ 117906 PCT/ US2004/ 015743 hydroxy vitam n D3,

and this is further netabolized in the kidney to the

hornmonal form 1, 25- di hydroxychol ecal ci ferol, al so
hydrokycitamirel3;, @eltids i furtbér mebdliaalig khe Righeyde pie dbrexdnal fordrll @5 1,

d1hyd%§§k§51e&ﬁ¥fé}plo£l§otl&§wrpis cal&tr%ﬁﬁ&lﬂl %h(na?deéﬁeaﬁ)ﬂé Bcclt gl {a?olltes of

rOX¥ Vlfamn , I oX tamn
vitamip P imalves Wy dgay KitAmhn B, 24é% Ky dropyciitampin &, andgl “f7dl2I5y
trihy dbdx@ hiegiic Bl Dyily adititriobis fullh blolegiadlig iaftae; aholenadiférbland the metabolites

ldentlggu‘ p&glsh&vﬁ‘ﬁ‘tle’sor ng@iraiohlt:élgglvﬁ)bove show little or no

ogl cal acti VI Iy bi ol ogi cal function
vi tam A POTERGIe farﬁaow)wtﬁngn Pdbgtte Prant kit Qihplp aainaammﬁcmm
homel_ssme bp InaSz_tsBIg the mtcmﬁeesasﬁcragcﬁ ihebsbibing dieiaryealsiuaf fitihelpeta @ysure that
the arﬁcﬁmaok? §é?<!u9ﬁ M?r%dqg ?d%éﬁa{é@d tﬁﬁuh{ml blloBd aﬁzku%smiﬁg ngmprraﬁ‘getaMdequate

e anmount. of cal ci um absorb s ad ect mal Nt al n
to majgtaissieletalmingralizatiqn.; ‘h‘?q??ffrvr‘l‘ﬁrf‘mlnalﬂﬁjé@ fagilifates %‘Eﬁ&‘ﬁ%‘ @bsogpgon of
calciufhridtpiely Narsiugdrattable i regatatihg @Rtumonetabolistieand it the nintralidation[of the
skeletbit ake f aC| I [ t at es intestinal absorption of 10

cal ci ugzl tys an inportant role in reqgul ati ‘ﬁ

cal ciu ti’f’é‘P Qd@ﬂ“f iciepey pnd debiciensy asgirgragniged ssapsghe c5‘fetaP i bone
disease keddeltso VitarvintDairdufficBnéyris chbfatterized gy thainghaietedni eficalriom amd ghosphate
absor;gt%ﬁ 9&'?15 E\Fi;ﬁuﬁz?m G Pdbrfrat b&H‘e rrmr:eq'a"i’i%t)ﬁ gndbptgﬁcallgj las%&fff‘a%% \&'llm a serum 25-

tamn D insufficiency I's characterized
hydr%@tawwp% lovRlebfvesrabRst £ foR A AN R s BfRat D deflsicp Pt fefpotrioed by
severddylimpaieedicalpiain absemtion fecordaniy petyarathy widiser; byt pogt@tghatemiaiow pislow
normJl xﬂb&@lcl:u\fn ?rﬁﬁﬁ?in%ﬁ @(ﬁte erieﬁh?atl% @41%22@ l&éroﬂyg{aﬁ%m levels are usually

t ween about <9 to about’ 30 ng

aboutv 9t“§ﬁ’?’-n ‘@aﬁl‘é‘f'? wputirispey and éffzﬂeaetréswlt yeperggped ngé%rpéhhmone
(PTH), WhRh Ihatkn cake iingreasald sdopihstio Activise odmatephysphate loss and calcium
mobllﬂxtpo%rf{aﬁibli%ﬁy hgl th'Chn g&%?é]&&gm&sg r@s@emah)QWoRiEr Jdﬁ’lw as impaired

clum | npal red bq
bone mnﬁrélfwéwnzra%u}tblﬁ mdszsﬁqu apdaddifignab WUC\?PTSéM%e prepgiyoPustaigpdvitamin
D insufStiérich 1 thoafto i bedn Bnpogdnitause\df pradriahbobe fosss Ilependingorctie dege of the
vitam ﬁa'ca B dﬁﬁmw thb nlsﬂofaglaﬁ BREA PRl Qb Or AREANRS,

causes |ncreased osteocl astic
OSteORREQS}S\Pf Sf’mbﬂ‘n“i“ﬁ‘aﬁff}‘e B’I‘f’os phate | oss and cal ci um 20
nobi | i Za¢ prevalehdeafivibienireD infilffigencyiatddeficianeycrenpg b ased fa additional
vitam S[S S&Q@ ﬁl%l tlenﬁ?)?lﬂgtloﬁg Arbfne t(p oPJuﬁﬁ{ %Hll &ﬁdltlé}ﬁ sﬁc%%s[e@;%rosw or

one mner | Zza on resul tS|n|neen ent and
osteopetdiapd igfigisutpestiyRicreoing bisphoprhprs ey &fﬁhesegﬁgﬁl%ﬂ“ﬁ elg subjects
undergoihgbtipRospdnate theifapyi, Grideiin payticular thése sgplcts twith redegmaté digpay taeigm
mtakeﬁmiﬂeitam gﬁ%ﬁko@m Jr9§§neew§&qha@<9vngﬁlﬁtﬂlﬁ Qe ERnOf

CI um defi.ci enc
fO"“"’f‘l‘P%%"SI“B’&F"é‘é"’rnobl"@tlﬁix‘é"'?fﬁ?g 1B potential iy ob?Fé“’fﬁnce of vitamin D
insuffix$dn&0 rfana Gind of iGtBiBY Giradthi B intake & oGendsediatlinical wikls bfbene resorption
compI)'YM;as arfl ecdiGeEEN ?r@dﬂ&%bgg andilid &H&u‘&t ch&ageséﬁfcﬁlhxg' ﬁwerand

I cl ency creat need for additional g D
approxaeRIOr Y the estepaerPUSRAIGS IR g Cxagmee: e HRied 158“65 e some degree of
vitamil b fneutiidiency sndprevaondintredessvitiugh as ost eoporosi s or

osteopenia and in the subjects undergoi ng

bi sphosphonate therapy for these conditions. In

subj ects undergoi ng bi sphosphonate therapy, and in
particul ar those subjectstw th i nadequate dietary
cal cium intake or inadequate cal ci um absorption,
there is a need for adequate vitamn Dto facilitate
bone 30 formation and mineralization, while mnimzing
the potential for or occurrence of vitamn D
insufficiency. Some formof increasing vitamn D
intake is often used in clinical trials of bone
resorption
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conmpounds and reconmended on product |abels and in

product package circul ars. However, approximtely 30%
wo@bkoosher9ost eoporotic patients in, for exanpl e, PehES2004/015743

United States have sone degree of vitamn D

insufficiency and preval ence increases with age. -4 WO

2005/ 117906 PCT/ US2004/ 015743 Currently, subjects

taki ng oral bi sphosphonates and requiring vitamn D

ar e ad\dusedlyf sabjbddekiigtal ssmgpasratepmdet@trﬁag a’&anhlv\p are advised to

take tq}o SJ gxraﬁiyodhis”a‘? o &Yﬁﬁne%mlr{\?ﬁt)vft%%l tﬁ E‘nu%ﬁons alie most corg/lmBnly taken

osphona
daxly@mﬁlie Risehognhengtes Bipy S)F adm[@reﬂl dalhbwgqlﬂyymgnthlhgr a @n@emtervals Asa
result, MABIPL@ENS .in tAGtnnt fﬁl&ﬁﬂdbﬁorosﬂaxlhéteﬂﬂhﬂa GG takd Vit RAD despiie bemg

advns%ptg a9 §0 g Qirllgs\géml i) c%ﬁ ?eg&%h gmtxﬁ]inki_ougl? »JitF F ypho%?nnlep smBly due

Vil se O SO
to thecfagh ﬁ‘é‘tb”@@st’fé’%ﬁa@?rﬂ‘tﬂ“t‘-‘aﬁﬁ EBRIIY thy mas ‘B?Pgﬁfﬁbf%‘ﬁ efbdosage regimens
requl&l alBp minutkLtizne itervil bawtaaadgedtionbf thd BPhHapphas aldetRPaibitfatdson
(mclddﬁl& & ngg%ltreg ?ou%aliﬁﬁ%) ?3%5@519 EBQ&%QQ@%&QVH%% rgtq' V\%r%gg that
requweﬁgwafe@ﬁm@fstretm ofy Wighndhieamaind ame Binp ifere| giberbatorser after
bisphbdphéilatd ddrﬂlglsbdﬂfbn R@bt highn(Sodd bisghoihbiears compundsAsquite hidinikttation

prior po%héee?tﬁg of RN d:inﬁ ﬂ)%%fo\f\é atnP vﬁjag'ﬁ\# Bgdxﬁlggfrﬂgpv%g}l@ﬁg\/e to o%%ﬁ‘l !u sgme time

mterv§bem§r tthph@plporqgté F%pxst@p?rﬂewméeelf i§pessigle formpptiepts 1(Utake vitamin D before or
after fakiapiheis pikydophenar doagds Sher@ib Evddenéethdd tanyPatdhts do BOUWS so. A 1998

maerinﬁ Qtl]%ﬁsﬂmga%a?r&%% 33"%? %@SQEA ngefs&‘iimg Qfel%rgn% a@@ rec%'(rhe%ed

estion o ore any
V““&MWP@P?”A%“PB@“%W af PripoROrQtis PRepty Actuplly sfz?wéled t i me
I nt er valithadgh @itantih B0 DO HiiiiflstereldTin i eSbrimadf b @ti-vitdhin| i@ the
Umted tStaiesc' ff§}%§2§rkpwk %arﬁ ooer]rQﬁet &oﬁﬂgrsbﬁgl 91ta:i-]rﬁtk(§ f%gl@f@np mpn(g}%%]lg) {n%he dosage
ona osages
units reﬁmeeéufﬂéﬂ%r@ lesp ﬁﬁquaﬁlwap awe And lchatl%tselaeﬁr@rasterAltmgg

simulfEREdasy it thsit bisphosphanare dosageait is\whisibe: tdbth8 bife off vitprhiyi T @ménigered
couldgﬁtgr%?g \kllm ﬂg %§Q%%%%E§§@O§¥ a[b? m{ﬂgeq'gan} gltéﬁlnli B%xﬂpo@nds

cff enentati on OOI‘OtIC at| ent
formylgted fay QsipOROEITS PRUSHS COAratnrfele'gﬁ whwpaw??s the abpArpEenas a Béphosphonate
adm ni ghepdght littratulRéncludéspaniits andrpublished \phterd Apphicatiofs thdd @isclose

vitam\%%%;éﬁéiﬁ%%ﬁ) Gci-’thefr%{etagém ﬁalo%@ﬁ‘)!onfb dx%{lont»nﬁx acogsgﬁ]&g;na% 8§ee eg.,

trons are
japdEP 0 162

U.S. Patgnt Nosr 610 PS d-38 693 7d0% 1-ig-0E Syropsas feter oy EP QA
510; Riehatidrkl Ratthi FRBEGtGN .- W0 90/01331,6V0 92/2 BEF, WD01/28564, WO 01/97788

and VW()) Wb% %Hr%%e\én ﬁﬂténhPangaln{) IQ(& %ﬁh%% P%%n%h‘liﬁlegﬁt@rg %ablfﬁ%)tloh Rios. 7-

3306 E‘tﬁ&fi dl- P%S%rl% %rpéteWAtPPu“Cé‘l*ﬂB‘ W&H&?@Pﬂ?le&déé\lb*}"é PRIPHBABRAL
Thes@;meﬂfs Ritd pubBlicaiidn, howdnal dvdt disdlade b} eaduigOdomPasitioh,Qirdtubtat foemulation
0 " : :

(and, m% Cf d’gﬁ‘ﬁgﬁ’egtg llétgc:r p?!;lio spﬁcg oﬁﬁt ?r%hlg{gg{;ﬂem{a@ﬁ: D compound that
is useﬁﬁf% Rentipgaugerakadmigisratop atd’é%""ﬂ%lf‘@ @%Onaweebwmt 815dggs frequent than
daily pid rRéit freqapt thamiik ebiths df &ingedli SiebaB@nty hrddublivatidds alfo do not disclose or

enably . rgnggn% r}'nhB%mg rre&ﬁﬁésrg%grﬁpgkﬁegﬁéos% %&ﬁ‘ér Qg‘.ﬁltfops assLojmgted with

abnoxpg{ RoRe ;aetwg[gﬂ)n hy gigems;gglg sqgh gg@ogygqnagﬁéamfm &ozmggszpons at intervals less
frequézit Ehap &l aRbrh@8 fregas thalciix Modl 296 and EP 0 162 25
510; International Patent Publication Nos. WO
90/ 01321, WD 92/21355, WD 01/28564, WO 01/97788 and WD
03/ 086415; European Patent Publication No. EP 1 051
976; Japanese Patent Pubt$ecation Nos. 7- 330613 and
11-60489; U.S. Patent Application Nos. US 2003/0139378
Al , and US 2003/ 0225039 Al. These patents and
publ i cati ons, however, do not disclose or enable a
conposition, product or fornulation (and, nost
particularly, a tablet) conprising a bisphosphonate
conpound and a vitamn D conpound that 30 is useful
for continuous oral adm nistration at intervals, such
as once weekly, that are | ess frequent than
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daily and nore frequent than six nonths or |onger.

These patents and publications al so do not disclose or
we@pabhe79vd eat i ng, inhibiting, reducing or prevet/Usmo4/015743

ost eoporosi s and ot her conditions associated with

abnormal bone resorption by adm nistering such

bi sphosphonate/vitam n D conpositions at intervals

|l ess frequent than daily and nore frequent than six

nont hs.As a&sM&l@Q@ﬁd nkdd’ @Qﬁcoﬁ’@%tﬂs%%ﬂdt Q&ﬁ)?&ag a $§phasphonate
I
compoun% anc} | vntagﬁ If%)mgo%d mcﬁudm&?o enfanE tHbov rag ng.n %Ce \?? lflsao?}?slqhoBate

1SIng a te compoun
treatm,e@hﬁydnmg t qﬁ%lmadmgte tflésmtt,*hlﬁ m%et%fw@ltmwwm absfrptiona Ehereph also a

need Rk 5 PRASPD @fiHiPhospHoaAs mwct tb Yamlﬂﬁleﬁlbﬁlﬁl bdde mwos and mineralization
uate .vitam.n D i

while r%d%gn%?r mmlmlizﬂ% the é)otentla'i Fc‘n ar occurrence 11 cTo ﬁcatlc/ns ?Sg?ﬁlaﬁedﬁ’lth vitamin D
insuffisiienpi eisp hﬂwaw%lcmlew@@teqrwamc |T1|xeret ig¢ aeed énr prhisphoephenate and vitamin
D prold @t f5eprdvid aRitflouii dT@itaMih DalitkiBsh t6 fadiNitatetofn@dl bk Am&lon and

mmermlza{lcrn i gl{b%ctts unde%ga epgé)thg‘sghc]:ngte Ig]h%rap}? Cﬁ\%rre rls%ri]s%% nggd for a bisphosphonate

ons
and auvnamﬂ pi cem@mfyn fog g@lpdpinisfgtisn eﬁaociémtcaa eonnugustdegrgichadplg at dosing
intervald @k LfrdqBentithe®dy §dding andams@ﬁ@;saiﬂ DaddoRing it dnthg 81 BngeFintervals.
Thereplga z(g ?ﬁlé? an % gmé (r)li;rociu? CB%Hns%gg/#yx}u{l Dé anX a El(s]prposl%hona{g ﬁultabﬁe or onct:egweekly
dosing,fo incfisgse the onyendrapRS iviRINiBP 4733k6 &tpsiht@ nla'te@sepﬁ@mavpgaphallr%em@
recomnfendddS/Qariin Dﬁﬁdltlf)@dun@g bik;slpdpﬂ&ﬂh EHRADE FuRRéimare)Mthdr@idla Reedfor
n at on

n1n| a accor to a
methodgo pr &Sm%%&;r?l%laenn suc t)/rb %hoglﬁlon %comﬁ?sgg)\r}al s | ess
frequent t han dally d05|ng and nore frequent than

SUMSRRYNQF BHE ENVENTIOR Of Ionger intervals. There is a

df |
B?g ho%?] resel?tqg/eﬁlog lpro gs pPargxn}%{ltllcéf c%glg I|t¥o{rilsm 8mgr[i)sn%

bnsphpqnw@taﬁ@nmh@ a8t vienieh e‘@nr@flnd« iEmbpdinet q meavkeéenawuenflm for
examble Gﬁdﬂﬂs PhapAdckRiBd] cSRIPpition ra@raarmng hblsﬂhﬁﬁﬂiml’cdﬁﬂauﬂd bam n

phamr_aceu? F]all?' acceptab‘fje sig]ltsngeng;lltg’/ps 09 lz)% Cfi?efrs] 3t e {Izrl%%%ﬂsgg(ynate or mixtures thereof, and

prepari ng
a vitagipcP emrmomdsstuelr $saphasmedsuticalesade wtawrblP SpReyRyh di mﬂ@dlmems the

v1tamﬁﬂﬂmoﬁddQB§prlsls%h§lEW¥l @Fenoliime M/ kY bisoRs pHd RatdddofipRRE, for

examgle a?cnérona c P ;réh%}/nb)ag:gu%ﬁa?lg afﬁ: Op ?cl“ls%lt gfaallengrgx%peq%or %xa%plsé sodlum ;Btassxum,

calcimp m@%ﬁwm ombmmlwem ghygrate g anypf éceerﬂﬂtsv SNB A a\lwon%monosodwm’
alendﬁ%ﬁﬂﬂb&soanﬂnb&dyﬁy@ﬂ@ bfmeﬂdﬁdt&ﬂdmo&ﬂmﬁﬂﬁhﬁdkﬁl 9n an embodiment of the

prescnt .ﬁ‘\}%ﬁdoﬁ't ziqq f:eup caP O%Ié?a oln%or%pr]n‘%)s%%]%alcggrol%gd alendronate

harnaceu

mo ohfgﬁdmawlé:sirm (S«é?l%ﬂé Slamagshiepreaf ehe pmenhmy@pmnesaﬂbn @rté‘b@rm of

compfdfdd, cBated dr amoaed)a&amuna eli%ids; Bm@&ond, P hmrma&pmle @ahge forms.
%r 2gﬁp\(§ Iu f rgdlmﬁ??s 52 crc'}%poshlo?seog ﬂ‘l gre?en{:j mYenp (}:nsthe En%p%aspxcnaﬁgl

pharmpaqeutipally ofiestyrrraltradasivaipar hysleates tieespf, ormiztypss thereof) is present in

pharnflc&IREH19 BRéclve okt ForRLaiplel floml dbdut 8.0S R taddb@ 152l rhg. @ the same or

other emgodd me(f)lps E't%e gomaposﬁe 3(n§ nPtLe pres§rg gr})]/gng]o Ql%%ﬂ?ém momp&ﬁﬁ ?s énpqunt in

phamsaaws@"y e&‘vevf apunis, éqﬁe*a@w&tf@%%é@dwmbozfaf%ép%ﬂmfaﬁé%n D
compUEfledel of mamnn Iy rids €of approxah261d 1 aitedgeam YD MR lénbddiments, the
present ﬁ‘\‘,véx% <’F‘elzft‘cs t?]a phaﬁnar%énnggag bc{;ﬁ)g;xﬁlo%fco& %1@?(0%?}&@% 100 IU to .>6 000 TU of
choIecaIC|feroI and al endronate nonosodi um
trihydrate. (See FIG 2)-&€onpositions of the present
invention may be in the formof conpressed, coated or
uncoated tablets, capsules, elixirs, emnulsions, or
ot her acceptabl e dosage forns. In enbodi nents of
conposi tions of the present invention, the
bi sphosphonate (or
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30 pharmaceutically effective salts, derivatives or

hydrates thereof, or m xtures thereof) is present in
w@bmsnmeweati cal ly effective amounts, for exanpPEr/ismna/ 015743

about 0.05 ng to about 1120 ng. .In the same or other

enbodi nents of the conpositions of the present

invention, the vitamn D conpound is present in

pharmaceutically effective anmounts, for exanple from

a vitad{PD tordfdlnd, AMdifRmABEN b nflo AH3G SIS(Hn@fona biébﬁoﬁmbﬁlc £id active basis, ofa
blsphosrs)ﬁpna%él1 S‘la.rt{ma‘:eull(ifll%accepta%% seh{g J%wa?vets or mraf?% gxalie%?]r nélxture?,]thereof

In otigBerphodimspis, tlilerw;eém inmnﬂwerlehtee@ atphargaqskisplrpampasition edmprising from
abouCIOU PO Hi 2%mmmap&amah D@orhpoRna, aitbim abOA 5luld tb Bbodf280 @1, dnld

blsphos(?homceacggcnvggz?séslo the sgfgrt{g 29?% acBFflc%‘Il%géﬁptable sam r(]erwatwes or

hydr%qswwe% pHwistuees tieieef- &mﬂpev @nlmgqests tgfpregent mvgwhwbﬁ@mt e,
phanﬂdaarneae@ﬁgomﬁ@i dompmfga%haéable 160aHlUL LS 8,4@bEIUI o @V itavBS D @6mpound, and
from a%;g[ ? ﬁé} a (bu?& eg ok blseph SpH(Hl\?/ceaﬁltdla‘%H,g r;g;esls ?f Ithrcla b?stgpo%lghonate
pharrpmmmila éEFFPthéﬂ saltsp ﬁ%@tlvsﬁ Ry Edesheresf, ﬁgmmmthea% un othgyQ
embddidheh®, tReSr&6HD inhvehtioh refutey tdaﬁjﬂhrﬂla@ut@dﬁrﬂaﬂnkd&dlon atﬂﬁbri@l'hg) ffom about 100

U to%béabl c?f a%lg Dac?r(%?(}-]ung,%nd Pﬁ% abo{x} 5 né% to lgbouﬁ ﬁé(’: g nz% bciscpﬂ?sphomc acid

acti ve basi
activypssisof Hig P@pl@mhmte Mww% sccmtableﬁslér ‘%fflé%“’fst?é haeslertes tl@reof or
mlxths)tﬁdﬂd'oB SIn bikee8®bdiménts, Bt PRfentanidibin iB4ésSo a i)l’(&ﬁndaédﬁ&ﬁ Bdmposition

comprlsm eﬁ]'om a tr 1$r I mo a4b2tg§ %@if&dh%mn’?cc%gé%%g amcﬁ rrrrpgb Iutt§ r?%to about 280
mg, qp acb@nlgmjmc agihaptive haamoa%mphssph@aﬁﬁcphmwtl%%%ﬁ@tabb ﬁalfa
denvbcivgmﬂﬁd}h&ﬂh&eo@(bk flixaedsithegeol) a5l embodierdt B&he present invention is a
pharraaeccralﬁl\c;ag qum %gl %nedowygsl?rgagau? ? E(Sd I%%l{la ¥1ta%1(fr§: 5 Ql%(ﬁa:‘%l(élg 7? ﬁ\lé,ﬁoégfl
bnsphpwhmdne@rd agtfye bpaisoefi arhispbosphopateor ph%@@%mplwemﬁa@ﬁ saltg |derivgidves or
hydrattéa ofla akmsm&at& 6dltur€:QHERRS IAlnieMBodiMTPS 1l thsd piderft D ERtiBNB WL

pharm%:eutltcal gorrﬁ%m[r’bn cogmgrlimgfgcaﬁ‘ 2 \étl)Ot I%rgf nhogec'ggﬁ‘%? yrﬁglb]?ug %jm% 89 T

alendsaaici agid agiiys basis, afplendsenatg |osmi1q@@mﬁar ecceqm&?rsr\lﬁc@at@twl of {yydrates
of alehGeR4d, BlhiRufeathb@of. UES furtink Ent@Tinefht, IRy cHoRt G eblhefha@laceutital grade.

m xt ur eRc’n Jxangquee (?ff a COIP%OSI%OH ﬁfr the rPg;%enq {rwenr?%)ﬁc’ i's a‘ia%%t c%%n%isis%’galendronate

i nvention’r
sodiugrp photecal¢ifsepl errchetecalsidere! gm@ieq qontpiging armeromtwwaalw faeHnHof
cholé@al&féfﬂpMﬁddltlcﬁxﬂﬁx&b@m abﬁﬁsuﬁabl'égi_llh@ dﬂb@ltkt bind28}, hbricalys, glidants,
dlsmggranti] ‘ﬂh’ﬂﬂé’ n.A. ﬁlrt%c%le)g a?e of y gomgal%fci!iosﬁ’of %e { peg mventl?n is a tablet

onat’e,
compffising %latdron@s sqgjunty Wif&ftl@@“’! orehadesplcifesel gl’ﬁ“ﬂdﬁﬂ"@é‘"‘?ﬁ & "é’B’Pp“ate
equnﬁl’énﬁﬂh@d bf'ﬂhﬂl%caﬂ:ﬁfer%h RctpdeSI8@dtt arthPAER] thididcrlySalfine cellulose, colloidal

smcd[r)lgloglqa %?c)lélga}ncl:e e so odium, % Sé}lJ %Qggﬁ?u%@era}aﬁe E‘gm&g%%sh%t@ ﬁgeséanvention
may befornulagaditemedh aasioss pua\‘y aad mbﬂﬁhﬁgﬁﬁdﬁw@nm o comprlse less than 1% by
welgﬁ’tfb@&ﬁﬁQ&H& |oﬁﬁlbiebﬁloﬁ€@ﬁﬁﬁla'ﬁbé 1 tdid L:lﬁo‘iecald&idl)\/ atet M@3gedbr 24 months at

abou!1 %‘g{)% aﬁeﬁ ou %On/ﬁ SepanQeS lleCl) t?t Ebm%otsxtlons Hﬁr §r§§hﬂ§\re§t90n ma’?‘glso be

present’i nve
formplpied trwerpRIist @wthae@myb%% totah degeadantraif sho#gala&mwftez steragy fpr g4 months
at ab&ft <gbed gRabsuk & 86 Al reldivd haligil, Féstdfike pMPosad) the aff@nat@AVi®nmental
acid active basis, of alendronate or pharmaceutically
acceptable salts, derivatives or hydrates of
al endronate, or mxtures thereof. In a further
enbodi ment, the chol ecal effeol is pharnaceutica
grade. An exanple of a conposition of the present
invention is a tablet conprising al endronate sodium
chol ecal ci ferol or chol ecal ci ferol granul es contai ning
an appropriate equival ent anpunt of 25 chol ecalcifero
and additional excipients, such as suitable fillers,
di luents, binders, lubricants, glidants,
di sintegrants and the like. A further exanple of a
conposi tion of the present invention is a tablet
conpr|3|ng alendronate SOdIUﬁ] choIecaIC|feroI or

o T -
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equi val ent anount of chol ecalciferol, |actose, |actose
anhydrous, mcrocrystalline cellul ose, colloida
weRdosaonodi oxi de, croscarnel |l ose sodi um and NMBQONES100H015743

stearate. Conpositions of the present invention 30 may

be formul ated to nmeet various purity and stability

criteria, for exanple, to conprise |less than |% by

wei ght of each isomer of cholecalciferol (relative to
humn&n@tnﬁk hﬁh oh &6 dlirty dr@ls@bi)ity ofitht Empsiitnagebelelininddd BN Sppadpriate
packa@oﬁﬁuch af %gl}l]léluné odl b‘ljf]‘sqgr F5)5(:1(5 or %%)P@nl{?glﬁ: lt}}/&sﬁclﬂnr@ dlst)ybe

f or mul &t asditipr the grepant @@ntl@@gcmaﬁﬁesméms @%atutﬂoairmg compositions
and d&e@rfaﬂ@ ratsaoﬁa m&lﬂ@ipeaadamtnt srvall adprbaicts S'fadH'a’aGﬁdlﬂgOtb thd4e methods.

An er?r:g)l?)gunént of sucih__sl ?d comgrg)ses %Qﬁgr¥aagp%u’¥iﬁ%le§$ ?o%fg 91? \%1sp%mphonate

such %ﬁ\?hd’f@’ﬁmwmg the mdzd:cbﬂaﬁ IR UEead bamling she mixture
with JWtﬁﬂnmU SormipBYhd s n Hfinal frenupibldnt, YandErthpsekadyithd find] @inuted&nd, for

exam Clo %8 ablg r}urggr e%‘ibogﬂngﬂttl?edﬁng?/gr%‘%ie %gn@pﬁy &HE&%&%-?ISBE it is
P

comptmp@ | Iesn OW'IOHIH@@S%‘F poavder blgnd coppaisesialspdronatiecolipidal eifjgon dioxide,
lactosk &M@%éepﬁxcﬁ)ﬂ@ﬂﬂm&&ﬁlﬁﬁosﬂﬁbmllﬁﬁe st IEnd lapiieking stearate. In another
emboglmn;% ?w rollft'orrggrlr)]pa t?n% og{ﬁ? ?(g%exf bq{ng!?u % g’o?rlr?acz«%qlbloghs \Q‘Il Sh may be milled,

e accor
blendeqwﬁechnleqahéqsl gransleswb@%émnﬁmpreésfed tRsolid frstas 6‘21"“ The
advaxﬁdgEHUf thS @fethpdseyp ﬁlﬁxhdf@tuang)@ﬂﬁ@fesm RRehtiGrOiIAgMideSnchgsed stability of the
v1tamm \Agf)mrpogr}%qp g glfﬁhosiphlonate/@ ?3?%&@%8‘? las Y ﬂlg;e%)s{g rgaﬁmty of the
partlcteﬁeze af the m@duwwowdw%mtw CpMBS OB aﬁemsernbm}‘ﬁnaonf i naI

gr anul e dbitiedady, ﬂarmn&mnrpesadr Bignd & bt ipReetllendddanithloe or more of the

excipg!ﬁg E%t bl]:: ed wﬁ]ﬁ%r?est of hg Qxc a?nelrj eaglgpnler?{?ﬁer chg%a%te{i urt her

ubri cat ed
bef or e qﬂter fngthods ehxpw@stwg blsﬁh%WO%%w“%‘ré ¥ch ag. s exRplfer
alendwnﬁ@ gi‘alﬁﬂHg;ﬂﬁdhﬁie Suta}eelﬁdl’nﬂﬁdlfoeslug@mlg ) a®welidths vt prautifion methods. If the

blsphgsgﬁcrnatie éx‘amilles are mam?f%&ur g slgégzngu{pe &9&%&%@4&& %%ch as alendronate)

croscarne @
powdgrtbiead b qomprssted iigre “O’éfﬂ?h%l FerRAaet ang then pifeq igto granules, which may

then &W@e@tvhtlﬁg szfmlﬁ beopsen féimearnehnilo bIEd, ehidPpmey ®eh be compressed into
a soh%ﬁ F%ec or C(Ie Féa Ca lg(gyAlg%ramely %Q%lsphg gﬁ&gt%qn&/\%lto@ the excnplents énay be wet

esse
granuiatrdovith a grahvlefing Hguidye f HRD. tTmdricds mlsthtblegisd voip apjignin D compound,
and pFiREsBAASa Bfal e FaGleE jgbl@f the present invention

i nclud ?n cﬁ%ror? ﬁsﬂ% atb§\;e393k\ 1on£<y m%ﬁodg tg%nec\[ l)lgr?drﬂler&lo@ M‘BU agployed

in a bisf ona
by bl¢nding é&é}édwmhpmaéﬂs #H qule@rmwvés 7y “t?aYFti‘W‘é Pecoglp%@d E?ﬁett*% é“d then
comp‘re@ﬁllhgvihtd dadbleCRRRQAPIRISe ectapstle b @het QNN dSsagd foms. Blrthedtescription
of pogsbb%]r%e?lmgf oyrg;gr;[u%agabrég tﬁédbdé b 3Ltl=: Xx‘anutl{]lag &Lgﬁ;g({ R, ?at?nt

one oOor nore O
5358946 U-BrPetepsiSiL.6 6fai“ﬁi g T P ‘@l‘@ﬁﬁfb‘d’ovaﬂ“t‘)he rest of the
eXCl pi afit Sso @E\sﬁbl& tbﬁﬁmffﬂ:kdrﬁhe sisphpsphdnerel vitdokim B reompisinods described
above, and %F ggrf‘ gl gﬁl n ,%%Dj%,stg qnétﬁ?e nng y’e@é of tﬁ%ﬁp@sﬁxonf or

e granu |nc are, not

Adqunnhl»t, B nowbleép a@@qgﬁ e °%I§P°Wé‘l"1 Wlﬁ@ %tcf”g ffh%éﬁf redyife the moisture

levelmet hods. I f the 20 bi sphosphonate granules are
manuf act ured usi ng sl uggi ng, then the bi sphosphonate
(such as al endronate) powder blend may be conpressed
into a non-ri bbon conpact and then nmilled into
granul es, which may then8be blended with a vitamn D
conmpound to forma granul e blend, which nmay then be
conpressed into a solid dosage form(e.g., a tablet).
Al ternatively, the bisphosphonate and all of the
exci pients may be wet granulated with a granul ating
liquid (e.g., water), then dried, mlled, blended wth
a vitamn D conpound, 25 and processed to a fina
dosage form(e.g., a tablet). In addition to the above
menti oned nmet hods, a direct blend nethod can al so be
enpl oyed
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by bl endi ng the bi sphosphonate, all of the excipients,
and the vitam n D conpound together and then
WG@oUpne®sé Ng into a tablet or encapsul ting i NntBECEUS2004/015743

capsul e or other solid dosage fornms. Further
description of possible nethods for manufacturing the
bi sphosphonate granul e are described in U S Patent 30
5,358,941; U S. Patent 5,882,656 and PCT Publication
WO 95/ 219% B@sent ihventionalss encpssieb methdds farpreudnaiag, eidecinghi@hibiting or

treatlg%i%gt%ﬁp m@ ﬁltsf,%é& ' or\c pong gﬂagé Ill’ICllng bé\%:eql%lsl% eQ ?od osteoporosis,

ove and orma daryl In order
post- F‘é‘é?@%‘éalPﬁ@’Pﬂ’ﬁf‘%; ftﬁfPlé‘"Pdé‘%‘IOSté‘?P%"ﬂé “&&?ﬁtswt%r?ther disease-induced
osteofeteliig, idinpathic stedpbrodis arpl@._&bdbhiéoxﬂ-(hidp&d kagporbdie The present invention
S

e SRS R Doyl U B ST
associted With@ateapprofisy greithep fiseases ardenpdiiipg s ssiaterwith ahygrmyahpone resorption.
Suchprhenvdiebsenand comdidions nmy  includé)iafutthan grxaoiples, meabtativdhonedigize) | C
hypeng@&lybﬁ@g&ﬁcy sémnﬁénk GstRE, it aRRRARESartAG M%mem;eases and

, ost eoporost s, . OSt menop ausa
condisigpsdrgtificddiprein insy w o thfame@aaloéfi%wyo@ﬁ gres%r\@mwn relates to a
meth6dfoL€ljaBing s diseaseotiddify ingli{Setas en arthdtic@dditiosih @ 0R@MalsEch comprises
admlhl%@%% Rk &amm%cem Qikally eﬁ&qvegmm%@; thamen ﬁrbasmgmgw

or 0Sl S. resent I nvention encaonp
compgBibio 44e Prsfremwveweﬂtaksw'atef BdRfdiogor Siipet ?‘feﬁﬁ mgflfing eftect on
subclidhéral uongscm&tle@mermsg ssteoptyredbrmiathonsr pagreB®h atdaaleventing joint
destrBRbE &Q%aﬂﬁ'ﬂaﬁ whﬁﬁ] gongbhgseardm%1s§e¢iﬂ§$§h%nﬁpyﬁtk&ﬂ>egpc§lly effective

associ at ed bnormal bone resorption. "Such ot her
amogH a3 BYRFPRRSFRETR SHEOTERP: TR meion tsq Reqmpasses a method
for regiM@mpthexdsk ofvheaficatrdsin Dmwamema whieh s@yprisds wibeinic@tigemna doshge of the
vnanﬂﬁ‘b}b%Pkﬁ) ateocgﬁxig&ﬁgﬁt hetic osteolysis, inflammatory
t

arth an er di seases and  conditions _.

i denti f‘i:"étl?d‘ﬁ’éi‘té?ti"f“‘ihﬁ“e&‘°ﬁiﬁ?ﬁ‘ﬁ“p6?s adiiisteringhggpmpositions of the present
inverAidal totrhaaiaals| iicludidpchupaes Suth compositibris@ray beddatigsertdat inteh@is of once-
weeﬁ?B{;\Qle} %onﬁxll)J Ra!flsel rﬂ&tlﬁ’y Qﬁdsé? %ﬁtlhgom sfuéﬂ rﬁ‘@ho@g fv@eﬁﬁm Bis fbVided by

tiron in wh

compggifipng |°§‘L*‘%PrF%‘?©‘ VGO durkhg RO ERoRAF PP M%ng the occurrence of
or podnfi €dr the @oraptivativhs Bfociatey witlavitamindd sgfidiosy horeatlimgly, compositions
and rﬁé?}ﬂﬁ?(g‘tﬁe' p(?fgent b&mgr( ﬁacye&tuséftn‘(r?rm:{ugps 1@4n§iﬁeJ & hmr%%r Bé?ng susceptible

el di sease ef f ect
to vigmiBINBHETTOLS HETsa PP Ene aﬂ?qa%ﬁmuaé 06@9@ y'f‘é“ embodiment,
oncefv@EKITRldsDY tcﬂfeatpﬁlegj‘oess braanothdn dlsmwemdntmg agsoriiatdd with abnormal bone

resor?t?cﬁltaﬁyﬁtrﬁquu the %slﬁ@%lrcat%g ﬁ:cnn G&mﬁ{ﬂ) %@ufﬁ&éﬂc{‘ hSrhdthing on a

er apeut 1 cal effective éS ngglﬁ (})1
contiguays ksl VY Ble SEHHSS RO e deﬁ%‘F‘Ff‘ ‘o crRaimspteed b ethods of
the preSan€ivdntion iadledes SINGONPAS S8 waeldvetohonhmrﬁabmffemlfmm’rgtebmems a
table{ éc?%né?ﬁ JB&RQ 866 ﬁPJhUlE&iﬁ:xférGI atld %mlmgvﬁyn&@namﬁdnﬁ&&ncally

mnistering a unit osae of vita

accepipls seftm %ﬁﬁaﬁ%&f éy%ﬁﬁéglfftdroaﬁe °EWB‘BH‘? ihisprot 1pgmbagicpens, the
therap@&itib Offkst «FRo@Meeld B adadiistiaiiitof the MgantinB coroprpodéftaicompositibn of the

preseép%hepl[lcﬁls?&%stankxﬂﬁ%%xlapt% tﬁthc%m Ieﬁ'ect 6@%09&111@[9&5‘ @cc'sa e of

oSl t L%lé mnl Stered at interva
vitargjp, Defor ?‘Gmi?\‘;é-éwp [, 694 IUgs 899 I)V ViR DAY t wi ce- nont hi y,
and bi - Tremptesdnyinventiorsadditionaityt énoghspassed halmidsn foDmeasurpig ohdleteldiferol in
the pEMmg‘%os pﬁ g&ml%nsqt gl %HW)%octﬁﬁtsmh BiYofdidifRRb1 SHdral bPhosphonate. An
of

te therapy e mnimzing the occurrence

or potential for the conpllcatlons associated with
vitami n D insufficiency. -Reccordi ngly, conpositions
and net hods of the present invention may be useful in
mamal s identified as having or being susceptible to
vitamin D insufficiency or deficiency, or desiring
adequate anounts of vitamn D. In an enbodi nent, 25
once-weekly dosing to treat osteoporosis or another
di sease or condition associated with abnormal bone
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resorption and to mnimze the risk or conplications

fromvitamn D insufficiency, is maintained on a
w@oensiimeeas schedul e until the desired therapertT/US2004/015743

effect is achieved. An enbodi nent of the nethods of

the present invention includes adm nistering once

weekly, to a mammal suffering from osteoporosis, a

tabl et conprising about 2,800 IU chol ecal ci ferol and

embo@lhﬁﬁ’(tof ilQh Me@@aﬂhb@s‘é%xﬁ'adﬁﬁg &h@fdf%ﬁ“ifrdngﬁklll ¥ cc;ﬂansmon into a first
errLvativ

solutlgrr tgﬁ%w 61 ﬁ% om? solluttlo%se)P atmé S? s%rﬁpeer ceogtﬁml% cﬁo? ﬁglg&rc}lrgﬂ? éhe Sf(‘ﬁ
solutipty elrdeqwertnlg@n arfifuatcaf thsfehadgseleifoppd énlche/samplei for exempdt, juging rgferse-phase

high ﬂeh@nﬂéh&e@lﬂhﬂ' cHARATERPHY) dEanodlﬂleﬂ.O(m@ﬁkﬁl'rﬁdﬂﬁﬂs ;S?Svﬁehﬁ:reased measurement
nvent | O n |

sensngzhté Frépnéaatald\éanta?ef) be u?e%a 1tr§ é:%népos@o a%f t%a%reierqt %vggtéoa éo dl%tmgulsh
betwegh ¢haleraicifierol fndpreechelpgalceroldgyetivesn l%@fsloiﬁf@m%@@rd 4d pre-
choledidifxdl, Br tPd&lesk &h\élecaTd‘l@roer@seedﬂs1e&amfa81teistexrhdadeii tionall'y
ggcggqﬁ‘%%?sﬁ% Cnevﬁ }08 girtger et%%?n?ys%eis %%QO%Q'Oren?eaasu%F%% Fecatlmégrol in
plasme afiqs nadrslhlﬁfgatlemﬂtwmpbqspl@nm/cmmmcafem eppinesitisnoefiecpresay invention.
An emb%dMQnt%@ Qkhd %Ztﬂ&ﬁcoagwemﬂérﬁé & AFamndT D &dﬁﬂ&'ﬁmn o@fnprlsmg
tracti n chaol eqal cifer Qhe

alendfom)?ﬁng ¢ checglcxgercﬁ onpamtmg%%m%ﬂ( mamn aga Sample extracting the,
cholegaloiferobiruin &o ple&tmac;wnpls@pﬁ@rmaitﬂrﬁ gohawe deasting th@cﬂhtﬂmamfﬁgl in the first
solutlgrh@itl%cﬂérﬁblflle kMornf R 1Y hére di%ﬁ-@ﬂﬂdaddlﬁ&l dﬂ&du&ﬁof oﬁdilétalcxferol separating

the dlglé'ﬂlgfr gdcp ?odlrproduc Li‘ré}lolecalmtfercﬁ usin CL e%%gp%lfgrwfar?cre ?lqlhld aﬁomaef‘ography

(HPLﬁbaeﬁ@mmmédqtch aej a@h%?fﬁb@g’ﬂ'ﬁ’éﬂ?} in Emmlen@m 5as§ FPESHASEPPY-
Embcﬁﬁf‘ﬁeh@ dﬁsu&f 1RMhdIE ploiBd SRR scTBREUIRBR @énsﬁv@@_ﬂﬁ fnﬁ)" Advin¥ageously be
used \fvﬂgh ?oég)g VO%P %}ﬁgee o?sgnrt] ntven%a z%r exam&& Igﬁ%cr:n% U{e\‘ji\}égeﬂr?grr?nséco?(}cnetic effects
of ad@h@t@@a picthe @mPSIt@nﬂOfﬁF@%minwﬁPftz iferol, or between

| S oner g h@ﬁres@ﬁt@ﬁv@@tﬁh akd ﬁB\QJies ﬁl@tﬂodé roEme:ﬁfﬂﬁJg Aeph&inb@kiabtic effect

over tgget oé' radrlélg}a%ﬁr%%tﬁehc%ﬁlggsqmns of the presen[ in en onC I{;r]1(<::)lu? g alfoc% Ie)]:a?np% as reflected

present "1 nven
by theteouripers sxssetin tatee trslef thy semawpw%wer@me GW%(MC) isgady state

max1r9urﬁl§lﬁﬁ1aa:t)ﬁc%ﬁtraﬁg'l$ﬂax)3ﬁrﬁ@JﬂCQ,Q (0L, tahtﬁplasma concentration median apparent

half- lg? @ggcﬁt% inb%ncggmepf%?#oelbgﬁ 81) G alee%gonate arr;g) a;%out? 886] ﬁ{j&]:)lega?c%ﬁrol
conpr i esprasynfiinyiertion cinrrgmprise.Lonpishofalr caflsétﬁﬁi?é?%aillt’ PEthe essential as
well &Q&%hmg?&mads &Bﬂlb&.&m e:e;aradd :ﬁhﬁddsaea&mde& &ichlimeddbiei Rirthgr

featurg:h 8{” éxg%qe%%@er o?d"fl?‘ngs rﬁ? mve %QP 1ts hature Sﬂd%%rﬁ&uE‘ n%e% will become
more gprargnt from the @a@wnhm@taelrfbdemmm@c@ri éiom@raetllcepﬁthf Wéenflpfr st
solution with a d| enoph| l'e to formone or nore

ducts of chol ecal ci ferol,
BRIES@S%?@T%SN 0? élgder addi tion products of
chol ecéﬂ‘éllfdel’léﬁ th@lmﬂn@)hm gfvitaminilar nance i qui d
chr omatragraghijts the cHeliRaelru®@Rar atolctilsife N shdd@h&6iateltgbnddddium
nount of cholecalciferol in the sanple using nmass
?f%ct roscopy. Enbodi nents of such nethods provide an
i ncr ead¥a rdspietsithe phemicalstrpeiyresi of VigamimBpnggfvitamin D;.

advant 3ggaLGsWs alehembif@lhghin! sbmbeziRQAPABIdirddN& adfettol €f preparing
compQsitions Q thI r}c\e/sgqtixllvgnrt] for exanple, 't 0 neasure t he
‘%harnaco TSRl e??ects of adm nistration of the
conpositions of the present invention. The present
i nvention-al so provi des -met hods of neasuring the
phar macoki netic effect 20 over tinme of adm nistering
.the conpositions of the present invention, including,
for exanple, as reflected by the total urinary
excretion, area under the
serum concentration-versus-tinme curve (AUC), steady
“state nmaxi mnum pl asnma concentration (C,,, ), tinme of
C,. (T,,,a"), and plasm concentrati on nedi an
apparent half-life (t1/2) of a tablet conprising
about 70 ngy alendronate and about 2,800 11U

o L

trihy
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The present invention can conprise, consist of, or
consi st essentially of the essential as 25 well as
wopiosemabe i ngr edi ents, conponents, steps and nEtTIOS®04/015743
descri bed or clained herein. Further features,
advant ages and enbodi rents of the invention, its
nature and vari ous advantages, will becone nore
apparent fromthe follow ng detail ed description, and
f rom prrG13 dpic® theintaand Pusthémital isBidr2htidRESE bR TN cfbns of
vitami¥5.. DRAWNGS 30 FI G | depicts the netabolism of
vitanin D3. FIG 2 depicts the chenical structures of
chol ecdi'€i & Bpwi therwitaelenylicnbalistidypiiiramidiDadegradation.
trihydrate. FIG 3 depicts the chem cal structures of
DETélﬂE%‘B&C%PﬁBQ.&TTHﬁ M‘E}wﬁ{)&@: FIG 4 shows a schematic
I'agram summari zi ng an enpodi ment of a met hod of .
pr epar i g term Gabé?f%’g’é’f‘@c TeWFSionT astuprd hetesmenns ¢ dpgeep pf bope resorption
that exahéads\f@ &@x@ééﬁbﬂﬂe&&@laﬁ’@ éiiﬂé‘rﬂ_@cﬁw, Gﬂi_S M3l_<eldfdn@s a g/hde, RE flfefhatively,
. : ns, an
can ty AR OB RGNT Bik o STRLIATLRRIR °0 o 1he
resul t s/Aghritie condifion] erparthrisie epagitiess” efersdpp Aisgage Wherein lesions, some of
whichl &g infldiiinatony, are @nfied A thdGBInIBSERliFAk o SRcordiliont MiRNTih€Mhost
term . ahnor RS iQn.." Cherei.n
vl 5 1T A0 Bl 0D SRR i R 58, R s
editigpegresey 15F 193% énfaghrifigeprgiiion eantbp gqusqddy inflagpmatinn, trayme prinfection.
The &K@bs&_toﬁsﬂofa}& p@eswhﬂlv@ntioxﬁe[re ﬂio_tu@d‘fﬁlﬁdldn\é ot Mcomlﬁh_ﬁuﬁoxb@) treat or prevent
arthrlgg ?]ogrﬁftﬁ%?s%g y\rpﬂﬁgo%a{dggasésir{rv?’ﬁin? ?ngglgg, Sgcg:&? ?x%&ﬁq}’lh%g, a%pylosin.g‘spodylitis;
bacterigliasthyitisi hagic eabgiem phogmhate cry gyl dpnesitien disepspiciehests difsaseiupitis and
tendihi€l§ IOPPB depd6itigh diskase; kRlcifid teRdonit;Rarpal flnaenagideving; Elddre€Danlos

conf | : e JrolJ apy. 1 nf . t ditions
R ARIAL0 0 OO 2l ko TR, O AL °
hemqg|Rbigerathy chempphilis atuepdthypbypgrtrephicgsieeathiopatiy inffstiqug grthritis;
inflafMa@6HS Bbwel Q@S juvdibit artt@iéls; juverile rkbaimataid Urthkfis; 1050 &y thenfdosus; lyme

' disea?e:; %angr:frailéltsi r?dr&n%n gﬁxteé Qo%ne%ﬁm tx@s%e 81§elﬁ§e§gyﬁggeﬁ{srfgg%t%fépﬁfg&%:?{égsé rr]ntyopathies;

i r 1nfection. he conposi e '
myositisi,R8FePArdiFitin prteontersisi psiengsrosisghandradysironhyy; ROl AITIHE PPlyRYalgid
rheurh4tR#®) tpsddiati qHrBNBNRaynaudts Penbdrhého @dTidk §yinfpai&etiddystrophy syndrome; Reiter's

] [ di A i n rheit L AS . e
oA 988G ALY T bbbl U i v
scleredetmy; Pipgran's syadseree; spandylagpiPhyPraSEYRRIISE: ptyRicAIPugBsatosyspand viral
arthrits. S@AKE iheBRAG@irthsitic] bS@dafeitis 9 W caintdtiSe @adt distBEGHithipithdogy arising
from CnEl)e%Pan?cglqgs%gﬁAdg&d g@alﬁg‘%%illﬁeac{egéngrht?ony S Qc%gwrgl Ib<§n.e r&x%rdgm and

~tunnel syndrong; ers- Danl os Sén rome; enteropathic
limitegy sy pavitics @flanmagtioy regpogspn dhegiseoutopmp pighspanegiisies iyigint deformity
secor{dei} Gérosionto hrtiul s cartilB@ieg labileliacipadchyndrah@ s pkibd/6steophytosis,
subcﬁ"oﬁx{x hnrb%ﬁeastcfé%'s is E}%éQgsft *forn%l&h.‘?%e?,sd GRALE Rr opat. %éndko'&f, §5gg! OUS

ar %IJ 1S, 1nflammtory oméi | Sease, luven[ e
“Osteppithitip prddong: pejeelogic & Pey Rl Asieppdirids afrthatrp. pheleraf Ragipd 18:165-74; Cutolo
M, Serioyd K\eMiiz8is BSPizdoyhire, Crvitio IR 8k A. AR, Natn Azyd) 8¢ 082 Jurios@ b 1-42;
CutofoOM Rifelun s (t‘:ﬂnsf\?o‘#tﬁ A‘?Azﬁﬁ‘oe}e?oev;zswkél'-%?@i 1§th£IW, Van den Brink HR. Am J

reticul ohi stocytosis, myopathi es; ositis;,
Repredkmaqyaelt 1893 Pt : C:3R3-AA b sgn L, Holmdahl R.; Arthritis Rheum 2001
Sep;915%) 20635t O iPEAR@WIIBI Ayed Buld piog;S6(DPE0PeB] Sdeialsb $erck Manual, 17th

...DRO 2 I : . [ .C : ducti
ey IS R UM 62 e A0 SR e i
syndrone; Reiter's syndrome; rel apsing

pol ychondritis; rheumatoid-arthritis; rheumatic fever;

sarcoi dosis; septic arthritis;
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scl eroderma; Sjogren's syndrone; spondyl oepi physeal

dyspl asi a; system c |upus erythematosus; and viral 25
wa@edobniwde. Unli ke rheumatoid arthritis, osteorCtT/n81004/615743

is a connective tissue disease, with pathology arising

from mechani cal insult-induced articular cartil age

degener ati on, subchondral bone renodeling and |imted

synoviticc inflammtion response. The net outcone of

mhlbwaﬁ §repr@"@ﬁtio¥( bt dn%ﬁhritﬁ chriditidh wgi%lﬁ Qefpidey adnﬁﬁ@t@ﬂ%@rt%dp&tlcally

cffeofe TREMD AL A PTG BT RS RS R e g
redudtiom énhghitiop poErEvsntan df estesarthfitiy whaghi comprisSeed mineeringre thenapeufitally

effecBRGmiSunt OPLRHHSthn otitgg&ese&@nver%tl eoarthritis and bone:

osteolagic ty ost,eoarthrlt

Sket ot e fagh yprosgiondtg s SO i ofresbopds e ey formta:
Villaggio B, Pizzorni C, CraviottgQ C, Sulli A Ann.

N.Y. Acad. Sci. 2002Qun; 9d®: 131- 5?‘ Cutol o, M Rheum
Dis Cin North Ar200( Nov; 2p(4):881-95; Bijlsma JW
Van den Brink HR. Am|J Replod | nol 1992 Cct - Dec; .
28(3-4):231-4p Jamssen L Relodahp B=— & thritis Rheum
2001 Sep; 44(9):2168-75; and Purdie DW Br Med Bull
2000; 56( 3) : 809-23; See al so Mer ckfManual , 17th 35
edition, pp. 449- 45&0 odi megly of the present

i nvention enconpass t he trzeat ment, reduction, -11
WO 2005/ 117906 PCT/ US2004/ 015743 i nhi bition or

wherpﬁeﬁ( SRl eRRntBf seRAePdnlhé Lebp aamelhg df@ﬁ ovhina 1, GQ MRkdep@Tently

e s TNt e

CH,@He(CH; )(panty i GH#-imédatale @lerémtndazommﬂwﬂ |I\bﬁqyclohnw1b|QHz@lﬁ(Cbln)z
(CHzpsf\Iﬁ %HH (tl@znl ﬂfnoﬁﬁﬁﬁ% Ldblnbdichs Mre SN 1B SRS of the present invention,
dmnisterin B(em‘!ft%@/ effect|¥ armunt of a
R, lSQMB& Fﬁaﬁmg’prPWé at R (Rt Eres AP E YRy -
hydrb)dybmxdtdaephlemmapﬂonas igsdgehdtreatei n, corresponds to the
C hem C E\Jha&r{a&m'féaﬁy accéﬂgb&alg'&ehvalnvés a@d ﬁ’y&tep ofdhe blsﬂhogphor{'@s are

5o SRR e g SRR S et RS- Mg LG e
salts feludcthesd sdlaceifrGnBe g@lup ca@RBRaHDnet{| GHR)iBNR¢2al, ammonium, and

mond &, B Q;Yfeh&itl-cm%rsﬁbs%%thguum 1%%(')\%%})@@&11 Mlickum,

ey ek SN i 5L bl eyt g s o
groufObddsiding yf astsiand amyifles. Alvelercomipsndwitimhe sdopy edfe prdsent invention are

the vmp Wd%gtarﬁi difer Ioﬂ%tep&%%ﬁﬁgspﬂom&% anH Q&macamcél@ agéptatné‘jsaﬁgthereof
Also%gq?%laﬁﬁgrvr\}ltgg }Ee?fg%/?ﬁf’ﬂgl q)reSXnt msvgntxtorl? are hycp a%es o?glendronatg including but

not limjteld ©xhydtatey itil water-cantdnt bitwssh elphamn totterelvd peecent, and their crystalline
form§II ARt e@am;ﬁ’a%f H%Fa?e%' bt AAlidoNatddng @ﬂ&rﬁ)ﬂbﬁ)sgﬁh&é,mclude the

rivatl ves tes
mon%y?&te%&%a@gg&t%geql élra&eo%g)@gad% ?)gi}ggl rat(%,f /A?IH%rate 5/4
hydripe, @8Sdgdrate rané Br@ hypdnate. Non- | i mi ti ng exanpl es of 15 salts

i ncl ud %Jnh%ﬁng%%xﬁﬁés%@blgﬂh%h&%s BERUR tHe PRSInBIh{dABon include the
al kali netal, alkaline netal, ammoni um and nopno-,

folloging: ¢ rj - or tetra-C, - C30-al kyl - substituted ammoni um
i ncl udi Algndsaniti agidy 4- mnaé@?dmwbtmdidefiedmblsph@gm@iaelﬁh and
amoni URsidnkatS (aldYRRovi d3Talkhdiha YN & oRbsoditm ittt litaté s by the
tradelmr;;:kl FUO%%M<5)64 grgllng-?th csjroxy{)utymldene 1,1-bisphosphonic acid monosodium trihydrate.

-12-
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group consisting of esters and am des. Also
enconpassed within the scope of the present invention
w@e®s/1i1ees var i ous hydrates and ot her sol vat es BET/US2004/015743
bi sphosphonat es, and pharmaceutically acceptable salts
thereof. 20 Al so enconpassed within the scope of the
present invention are hydrates of "al endronate,
including but not limted to, hydrates with water
(Aleridiicidid afidlane@ atEDOtscribeE for exatripR] iM & . esta’d 922 80T td Kiedzykowski
cr I n whimtjng. hydr at es
etal U Bl o0, L5 T oo DKL RO RAPIR 251800 e Che
nmonohy dfvatoeptydantinagiethy lene- b, |-pipgheriphgnis aci e WYIHY 2 rYamanoughi (fncadronate
or ciliydildnaie ) as dbécibdly BF &ample,2h B.Shputned, €70,335, 4o Ieyrelirdt@l., ifhed November
13. Bydrate, 4/3 hydrate, and 3/2 hydrate. 25 Non-linmting
*exanpl es of bi sphosphonates useful in the present
i nvent i lohdifhierprostleylanprd L-dfrbpIpbaRicrigid (wd&?&ra@ﬁf @nd:thq ¢isodium salt
(clodfonatd] PActer And-CaynBle)) Xy ot exhrhfl€ d&seribkd inlBelddinG Pdls @120205 (1966) and J.

' nate (al so known as al endronate sodi um or
Org'%g%nggzdﬁﬁ&%t%?)f h%/dr ate, or by the trademark

FOSAI\M)@(“?W’O,XYJ'( pyrrolidinyl)-propylidene-1,1-bisphosphonic acid (EB-1053).

4- am nok-hydrygbtiaxsy hutiphdsptenie adid Eidrbgphodphonic acid

nonosodj [ - . 7 L

PCT/ Usgl()%%%%%{e?‘%%V'S%"é’%%ﬂ?@p‘é‘%gé’%ﬁbl%aﬁ%téc’ri 101 45 2150 known
as BYr2a04éFoehripger;Mapheing (ibapgopate) indesgribed, fos exappls. in Ug Bateyh Ho.
4,921,914 KssRezMisasigioo. et al ., issued May 1, 1990, and

5, 019, Ki € 5 K, i2S 2 .

oycl ohgﬁ)’t%wr%%i ﬁé“ﬁ%%%?ﬁﬁ E‘-’zf)f- b%*@gﬁ%@}éﬁ%%ﬁ}°?]’§%?‘)éf““\?ﬂh°"“”-

175, . puEAYdr ey hexdlifiersnlat-Bisphgiphic gl (errdioaate). as

descr i bedimdtylam@oi M) &oxyprdpidéne- | Retisphdspbn@ 46d BB&adrohame).

| sonmur a, et. e v er 13, 1

-di chl ?r'%rgrrl{le LWéAﬁ%&H@%dJ}l@\{g :%%@?%*ﬁ%‘%?%‘dg‘g‘?@”(‘ (J:uf)bdr oni c

aci d), RBrapryridoybhtydidinghd. shiprhosphericagidpitidranateppsdescabedfay
exanfpRHAILEY. Patat ®lo. 4,11 406canpl e, described in Bel gi um Pat ent

672, 205 6) , . ! Chep 114

- hydr o&iﬁyé?o 7)2'-(% rflrdinyll) aﬁlae?eqr;fg%p%ﬁpgene-c{d%?g%%nate]’:

- bi sphdéshigiepkenyithipmqtipe-1.1-gsphosphorigacid (tijdupdRyetedired. for
exanﬂplel,1 th O?.si iPRBQ 3 BT Cto Bedlicke Eteil. | Otaban 23, B8H.d) .

1- hydr oxy-.3- ( N- e id )

sphosp hfépr{ﬁd(r:oxg?i-( gﬂngp%gl%ﬂ%%maeﬂp/%%%éu %m%]gdm]na@j

Boehr i ngembodimantief the pretsationeniat tg bisphespbpate fsisplegted ffogythe group
consRr P hiendrdnbte,\phrmadlaticanmyt acbdptable 4319 AériBfives anddydrets thryof 2 d

..1990, : . -

it W Tt s sl s of gendfonte oy b ey rove
consgt.irm-pé gp Hqg%.m, gotesls‘ipxﬁcﬁg @ﬁla{négn_esxun]z 5nd ammonium salt of alendrondte, and may

be albndadihate rohosbdichi GrayHy ety tettef) Brelldide fot Sampls plraifinete awiith monohydrate
eridranate). . . 3-(dimethylamno)- |
oraléq%/oa?%io@ﬁlfnégg/vldfat'ene- 1, 1 -bi sEhosphoni c acid

(ol padr Iparembodiment, the compositions of the present invention comprise alendronate

sodidn @REnBAdiumRMOST@apioamybiodengtidend 1 1i o phapiplep wihich &ci rekmber of the
. am dronat e) . .
mtm%g’-'c(oﬁtf“ﬁw .g"a‘?%)ﬁiﬁ“?“é‘{eﬁi?ﬁ oégrﬁ%sj' -1, 1- bi sphosphonic acid
(piri dr @6t be hdeddr:s te kdatd bispidsphoeaxel A ‘®isphodphohates,” as used herein
: at ent .4 761,40 , ,
in re_gﬂ-mé rtootgé\{ﬂgfl?egt_xcpaﬁérmﬂ’s dp?r!]hel .g)e_sei\{ Iﬁﬁnltl?_:ré?]rg Enez%ﬂt to flso enfom'pass |
diphogp @pﬁbgbmmh@i%id& a(1$/ @‘B}@éﬁhﬁﬁ‘a?"éﬁsz as well as salts, derivatives and hydrates ot
(4- chl orophenyl ) t hi onet hane- 1, 1- di sphosphoni ¢ aci d
(tiludronate) as describet8- for
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exanple, in U S Patent 4,876,248, to Breliere et al.

Cct ober 24, 1989. 1-hydroxy-2-(1 Himdazol- |
wo ydopeitoyd i dene- 1, 1 - bi sphosphonic acid PCT/US2004/015743

(zol edronate). In enbodi nents of the present

i nvention, the bisphosphonate is selected fromthe

group 25 consisting of al endronate, pharmaceutically

acceptabl e salts, derivatives and hydrates thereof,
theseaniutbrialf] Rk atspreifie 6dmendiltere phvafe Mg elthd gphbdsphoame eqHisphdsphonates

r

is noirgér?éti t(g Iulnf;l:gh% g%%gﬂﬁg j)o\%?rx mpgmc?r? grggslg S)CACIEEa‘ﬂ?}ndQSecg HRtse of the
mixed BRRFACIRUICUERAHY Bivroithess %fardenaafsklavreﬁhmrb m&r@lce ®ridPgeHly weight or
percdiagadfa mdpmmbﬁatemamﬁamd inutia podserd inRyHtibais @n i@ deodive weight basis,
unless ﬂﬁic (gﬂer\t«lger heW?? pﬁos?\loﬁﬂgéf)?&%glaﬂé&ddnqm b%pm%g séﬂ genvatlve

or a ronat an enbo
or hygy3ie f%‘S‘Frb'G dnctuesydthisrthe ‘h’éagbfaé%eé Ak the RGEMINVEHIoR Bhibe P§é ol thii
bisphatphorde @idaictive veetlis UMiditinnalys thel dasen of all hydeske forms of alendronate are

calcuf&’te%‘% B R%s"lsmf qlr Qfé%é?&ﬁ'icyicqu&ﬂ@ leghtl FQ-' 1&&“&3 Q é‘éng of tl}‘%’%oﬁ&gdrate

trogen-contai nin
mhyérﬁtaé@mtwdrerﬁ ergg'sa“ ofher hyfratg If‘lﬂmb%f aﬁa%r@&tetanégs Sta’r‘FeaIP @qlﬂ%ated on the basis
of théildl@fanis plidaaiteweighnd A' bidtphospple nietphtse “abeit TsBglofhadord N

' resori)tﬂ)n uﬁlgb?t{nrﬁ'bﬂ%ogﬁloﬁalaeeseltea&r FRAREHE & %gu ach%%hﬁg (g glehé}&a{%r ;ﬁ\%l%[lt:eutlcally

re meant al so
accepipblsrialispPrsiativesand Rydegas %ﬁh%mde"ﬁwﬁg'gere%&m ap pleMsrninegtive
weightbhsiks meas thaetht ardcinsH kHe displobgrhbnaset dompaind setkctay Brcsit@gedHased on 70
mg o %ém%ﬂk%g 5/ 117906 PCT/ US2004/ 015743 these materi al s.
e use of a specific nonenclature in referring to the
bi sph OS{kh@é’ﬂahreughbut kissphriplvansd @sms, itte tadas “HispRa3phohio acid” and
alendxloﬁnc 21?1& l\Fd% %?ﬁ‘gzd bﬁ%go %ﬁ% ‘38& fohg%/ Sﬂh‘l-na%g\lticé‘hgggc%&able salt forms

ecause
and quh%'wm rawfeéoﬁtmw ehbe fagms iRclude sryplling, Bydeatedrenistaliiph apdamorphous
formSfialehdrbric dchiRand pRarmdcedtiedlipaceptitle AltsSpeaiff Tz tavmi“glbddranic acid”

spec1ﬂ§aﬁlg? ﬁxgeqebup is na u%t%cpt'& agympoqggl&dpogg{p ﬁlg&godlﬂn ta,ggdrg}{aﬁ%mmodlum

hemihydedtes d@r@epnet? ﬁ’@f’w@é" ﬁ‘é‘?oé?}’qﬁate Bie%%?%@ﬁl%?ﬁa?‘ém gydrate, anhydrous
alendidhhte ldip&lhﬁﬁ]m@ﬂmdtahﬁdrbﬁ&ld&)oﬁ.fsxuhhﬁhtﬁhyﬂﬁtet Alddéondtarhonesodivar
mon{a%agt@m diR f sudifi farasl,%ﬁaﬁme st;almn b glsags%@gﬁj § PIRNOS

1 on on
6,2853%4p %@Sﬁh@ ﬁ?‘@ o&@i«rndroale #5ids énwidgm @eremﬁ dipcinsed ip nterpagignal Patent
Publidane wa@do/amb3s. hydrate forns of al endronate are

cal cul Ayl A0 08P, 3ot A6 Bk FOYEIRL e Ah Lo ARLEYS e

e nDn
baswtof lehasfpaw acid R Ve yve\ghtt kisphpsghogpte despgse Fantby aal%%ﬂé g asiminggtered
base@dneOtiEF Qtat By dauCtornds SF& @kdntple, difs:fges'.lm&&lbhsﬁli(ﬁﬂloﬁa’ne fidadrodmaeires
calcuaned% e& Qx?t{h%wgglﬁgpﬁxp ﬂ;h%béh‘; 'r19e_9[%9£té %g%umlalg oé]cgordﬁg éogfr;]eofthpgglan s

t1on
Desk Rﬁfﬁr%\m GRS pEIAb A0 R). SeiewEisesrt BhFtR éseﬁ%ﬁbmm the
equivaRRSIf S trigldg 30hg & aﬁli}di‘oﬁmr&feﬁona&hamﬁfﬁ,demt foerlof tfie hemi-pentahydrate with
Sm“ﬁ’aﬁﬁgaﬁm%°§%?ﬁ derivatives and hydrates thereof,

Xt u ereof on an al endronic acid active
wei ght Thedarm 5‘cl\q{§%lf$feqo}g§nu{eh S 47%P hetein gpferg tg ghe granules that contain
choldvaleifsind sppinmay atse covimmeicmieD eiserets dfgitaeh Dy tratsesterfirdyéemin D, or
its |s?rﬂers 79 a/0MBid 1]:)na‘rfljsx%§ [Qnic acid. 15 As used throughout
specificatl and clalns the terns
"bi sphosphoni ¢ aci d" and alendronic aci d" include
the rel ated bi sphosphonic acid forns, pharmaceutically
acceptable salt forms and-equilibrium m xtures of
these. The terns include crystalline, hydrated
crystalline, and anorphous fornms of alendronic acid
and pharmaceutically acceptable salts thereof. The
term "al endronic acid® specifically includes, but is
not limted to, anhydrous al endronate nonosodi um
al endr onat e nonosodi um
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20 hem hydrate, al endronate nonosodi um nonohydr at e,
al endronat e nonosodi um tri hydrate, anhydrous
wab@sdiooat e di potassi um and al endronate di poPr@EES2003/015743
pent ahydrate. Al endronate nonosodi um nonohydrate and
ot her crystalline forns of alendronate sodium are
disclosed in U S. Patent No. 6,281, 381. Potassium
salts of alendronic acid, and hydrates thereof, are
di scl oskh teirhs “koritigtcuaichainat orPadnamioufUbbihg héduR]? a¥¥ded herein, mean

that tge (1021 ?t%?lmegﬁ re\{)\@z{téd%nhltthel 51%9 ﬁ‘éﬁ&ﬁlh(ﬂ&%lﬁ 15 é?:hlg\%§eﬁﬁerkggiang?uss

osages 0 ISp osp onates on D .
Schedafe op FRRHRHIETAREIRE tehegRie ép digtinguiphed feomugyelicaligr intvpisteri adaipigiration.
dosagesThe &rm bidry 0th@in D8 1 @0k ram s, agbrisdai hsﬁearxedrs tbpsadtamih D; 100,
Gelatﬁ]éela‘i%d Se Jna&EuJAVé’x%&tg?anﬁ & WReh aﬁa%ld%xrﬁx%’;]cﬁn %{CBS s of

osphonate ri1sedronate are te based
on t he TRetegnisepiralizetbossingdrbirsd hardn maefﬁ &9@ losg af rpitiple skeletal
sites Grahrbughé\e @askhldiy sylsemt TRe By Sdcalizadbaiie lob3 SkealRefoR¢ BE@Eone or more

qmmf?%fﬂwgﬂ!&hﬂﬂm page 2664, (2001)), for exanple, each
blet of risedronate contains the 30 equi val ent of 5

my or J0° FEROhURHY Bred aTeRtmeRid Bimap éh regdiofuprgYentignt Hwman in need
therebfDrand tHumbiha risiethgreqde ad lﬂé‘thfe&t efentotalhumsiia Inked@fBeanhient fof a disease
condim;w g'h'?’é:gd' &{p?BVenTPr? nﬁt atrgn iﬁ@gltl&ccglr lnlftl%ﬁ gll a dileAAR l(!(lm%l%on FPat risk of

erein re ers granu contaln
develema pdisepseicpndition, aaﬁfderﬁﬁ by ascéjmmerb?ftr%srcaﬁcf}sf e-vitam n D3,
i somer sTheferrv iMUaTas ﬂseﬂ)ﬁerelﬁ maasdstedtionst Unid. Hammtoﬁi&ymcruse

el TR A LN . 13y s 0

is definefasiby sgecifiprbiolegieiiiti 0160 d 08 PHGe wrtrdling iniernatigral gfandgyd or pure

vitamiieD efthted i@ARher tviyg bne diieroglas o Mgtaimd) iNegprdxtmatedypadelhedational Units.
unti | t’[*ﬂ@ tqu«ss‘n{ag\%af J? filed Qﬂ%tat!m%ntef tn%gfnal' it néd Qi}pﬁ{é@fj‘mn Thrﬁammal

conti nuous sche or COﬂtInUOUS 0SI1 ng
in ne?ﬁ tgqrqoﬁgmds ﬁ)élam]alraﬁmkéV&of Caé|use6 pexplﬂtrétiewpfifrgﬂfnal in need of treatment
for a diskabatonditical in @eed of prevention) mixigdtoy, inititbfioNre@istidl)( a disease condition,

or at %%8)? H«lvg@%e% ?c%segs%%gndn%gedk ter&lﬁlﬁ:@ﬁ 19101% ééréfé&é}m n D3

ar nac U | Ca e granU|eS
whi ch aPacesselly Sesinge reised hegein jregnatipt a upifdosags, for example a unit
dosage@»ﬂﬁﬂihadph&ﬁd afd@tam i IBcompasd Us ithiti@éred once Me@R I chove during a

seven—cﬁaz %er Mr&ﬁl? !)neth%légnle g%'aolf ea,pﬁ M:e%s Irtthe 'EO N d&mi Jé%glen the unit

yste ocal i zed 0SS
dosaaﬁowmfrei@sadlatmt?ffé abut Gy severR daut | 4 Nen-limjting exapplSaa) ogeeekly
dosing irdg@fSen wbbid etiteif msadnhmjmﬁon dfia neiedbsagt of thelsiiphesphgnite Addiandtamin D
comﬂo&(&i@?ﬁg S&H‘da)p ney Slﬂ{glngrnly reco Jﬁﬁ& thzﬂ a Gﬁ? sagg' Q)r BKI:% rvs%gily

as used erein, refer to
admipistrtipeify n?tﬁdlwé’éia%fm PR s PErhepnef Werkly dosing FRpEn G@hinclude
a dosing regeed iOWhigh @it @bdages Are adrhihisg@d brotwo consbuulivetdaysrfaltinig within two

| @f a disease condition, or at risk of
mﬂh%QQ%?Iy %B a di sease condition, as determ ned

clinici QﬁteQﬂhth s msed bereip refertia nfvgy fArmed pomy ggxctung%lacated at the joint
margthg,ra8d fheir o ETeRCe iNdt@ndlpdsiat withiht tate stage dfsteossthuitiveprogretsion. The

curre}ilt%gpoélle@ig %rtﬂ§§sltegp'@7tes lrtal?é f{oln%tnmg Perﬁ)&t@&n& l@?m%h@ neQ\pJaﬁ Yhous

0Ssa nat 1 ona ni
outgrgwihy watugr ARG ‘“f"rP@“%Wé’&‘i FF‘?"ESS Bf %ﬁdw?'@ra&é‘t'ﬁe&‘?r{“@“"af
0. 025 (g@hohaceitrallyragysptabit”i anesed hiren wall tefermte ts batndsters] hgdrates and

. 5 X t
denv%?gos ia}“é%‘llﬁngghgna@ (sugl & a?eqdrbﬁte"il&%ng fhat th’ts Qé?gatm:scn{r ?ﬁr?ésp of the

I'S apprOX|nate 40 Internatlona
The ternms "manmal in need of treatnEnt "mammal in
need of prevention,"” "memtfal in need thereof," and

"mammal at risk thereof," as used herein, refer to a
mammal in need of treatnent
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for a disease condition, in need of prevention,
mtigation, inhibition or reduction of a disease
w@eoondiltioen, 20 or at risk of devel opi ng a di SBEEES2004/015743

condition, as determ ned by a clinician or researcher.

"Once-weekly dosing," as used herein, neans that a

unit dosage, for exanple a unit dosage of

bi sphosphonate and a vitam n D conpound, is
bisphaspibratebsthedme pererabpha@akglogicalpropediBCL thdUifet A@d Brm from which they
aredéﬁgthaqéxcﬁampﬁompr& wgtopgmpn the sane day of each

once- I g regi men, the unit
dosage g tege n@ﬁ@}aﬁrﬂ%ﬁawfﬁ%\t@é%wn AB3d hetpiy Peanp (haypmount of a
comp@aydsfor &ampln a bisptiotfhtigteesappheorafvitanio Deempaak lthat R elicit a desired

thera ﬁ(’: ctro?g:'sm HL g4 r@d 1L c%ax@gmtmi §Ja{n§e§1{ 2lm A2
FiAR AP LD Wil Lo,

0sag fonate and a Vit
pha"%%‘@%dffwé"r Rrou G LgeHOT BT, (B FSHR 5 PP B HEepccording
to a ticlxakntacgitmdntthat 3 Seffeiert arelionmevemivektkducticaginhibitiet ¢rareatment oSabnormal

bone PQL @Qm&E5§&g5ed on consecutive days, but the
onc dosi ng glnen can_jnclude a dasin

regi mentp fmmhewaaw'% gadeagewed hesein im0k wifisipnpgpalitygnd
poter P fisB tkohfoen Baypsichtdd Unitad)States Fiammatapoeia (LSP) &rddntopeud @kdriyiacopoeia
(Ph. Bﬁv\}a% ndla'i Qe ulgrleﬁtg p&')ﬁeeat th%%ln{é‘?‘l%pe 1?1?!:[ l%lﬂnc; %érgﬂghsfont apformulated

or ne tructures | ocated
wta%Pgrrr?fi@ct SHHAPISHA PP B CRAPFREAeS bgersFtUP'eﬁhgq y\ Folpereatateade”
cholegdltiferd, e ekamipde, gdneglty i96f axsjeiongrdda that ihs vipnogDessmatly usddhia
nmn&M&r nEMPOtheS'S is that osteophytes originate from
act | periosteum | eading to new cartil agi nous
out gr ov'\ﬁhﬁ xém\f“’n Qfevﬁ\?%f’ﬁ&l“l% reqyFipgsOritgtgeH Gﬁ@e‘g}g)"'el"h gclude
addrgadieCadsBmal fooserebo ki om@tidathe dosultant plgsintagicad nonditions — e.g., osteoporosis)
throuFlE> QQB:@P& %dirg@Ll}e}ﬁtlgrpa%BL&m& m%n%??c@hn@ﬁ befal eHco\Mp]:a,slg prevention,

erence to sa esters rates . an er|vates
inhibion, gedygtiop ﬁb%eﬁ%ﬁ[a‘lfémfé‘ﬁﬁ ﬁSpﬁ%a“glﬂ@h'H‘I‘bétf‘?ﬁtoéﬁemﬁﬁaé Alex{sfing;bone either
from tHe@nisepd] bifase aheot @ brigantrSmantix ghysdy tadoagh diréct bihiedirecthBer¥ifon of osteoclast
form@ QR B! abthvk lg 1143 %AH%Q %%én%?rz 43 ﬁér%@@a%&?&&%%&dfﬁ?é if Rh fashion

sane gen ar maco | Ca properti es as t he ree
aSma@mﬂmF%FQQWW@ﬁ?ﬁﬁ#%ﬁ°¥ﬂgﬁ‘ are derived and are

accept ak erth ral the desixddclickapewic effgoais adhievellyas tied herein, means that a
compogp&r %P%Eﬂbllecaatl Jﬁ“osﬁio‘uﬁcc &dd\éﬁol&mﬁ:p(;l com@ﬁtn&’ns Eqdrnﬁfsﬁl'eg according

oun for exanp

10 2 Ghp ST AR5 S RIS OLERIBR A RTPY § Jop o @Céw'amﬁla cliniqgLgr medical
effectdolight ek the Hisease deaiditionlis obsetvhdbyajredlihician ef fbseartheorFor methods of
treatrﬁgxtc‘m%é#es% gﬁer@gmtﬂllbﬁkﬁ ;ﬁ\qndten:oﬁlﬁ&ﬁﬁ g@?ﬁ@coml&ubus@ administered until

rmaceut | ca y fective amount
the dgﬂrecbc{hgrrﬂq éﬁlﬁﬁ?)ﬁﬁsf &r strpiggyre @)QWF% In Fl§ g}ﬁt% Eﬁﬂevmg an increase in bone
mass@teNetiting thigthexdeductixmridbong mass or raplidingabivendl boregirmame witkamore gormal
bone%Mctu'reC heE Qr‘bo&theedeéu%H Bb;%@éé eﬁ&r'n{%ﬁmds of QH ?;ekegpmve'npaf Rition

tr éat ment nor nal bone resor
b*sPhowéwgﬁeempwn%meYel?eﬁmeh%ﬁslﬁa%f@a*ftﬁfé%l for @*r‘%f&é*s Aecgssary) lodevent the
undetifd €dnditionrda Bigh distagces tfafnieadnendf bopeanhass densdem @b ofton podbeovyg. Non-
limitiég e)aﬁngfe?ot{égrmn (g’{%h er@@soéah Paﬁgl fﬁ)m%b&tg%eé&% tﬁcc'remammélife span of

copoei a Eur opean Phar macopoe
the mpappmal Fepfiypene? lnlft@am neréﬁ’é ﬁ%ngangv\ﬁwr*é Y 2 WK §*°{%?
span biv¢ lunias, prderiiEPramatogr2apiaksit@sboet 40 geans,i nateqckferabilyt faom abo®3 month
product, an applicable Ph. Eur. nonograph has been
publ i shed. A "pharnaceutical grade" cholecalciferol,
for exanple, generally is of a superior grade than the
vitamin D comonly used i¥- nutritional supplenents.
15 The ternms "preventing, inhibiting, reducing or
treating," as used herein, include addressing
abnormal bone resorption (and the resultant
physi ol ogi cal conditions - e.g., osteoporosis)

auiing life



10

15

20

25

30

35

through the direct or indirect alteration of

osteoclast formation or activity, and enconpass
w@e@semodon, inhibition, reduction or treatnmePtT/U52004/015743

bone | oss, especially the inhibition of renoval of

exi sting bone either fromthe m neral phase and/or

the organic matri x phase, through direct or indirect

alteration of osteoclast 20 formati on or activity.

to adea 85 Peafs AHd¥E préfefBly TBARbA 6 MBS 16 Bbobt 306 Ears] LREAREprSk@bIP from

aboul ve$ AN qmut%ngaén such fashion as to pronDte relief
From'e ps d&%%e or condition. The term"until the _
desi r edhe F?éﬁ apenin ;" esfupeddereingmeanhijothndtdmin agndigteatin D which have

the clli'éﬁﬁdal ShructiBHRSWA AFG.3. Tm@‘frﬁekaﬁﬂltesfomhtaﬁmin@ “defivatives of
sitlon

v1tam1n %p as us?e%geat gng%ngrrrq éa%lgl?tleseagﬁ denvz];tﬁ%ssoef H&aglgggggd é/g;wga EF.eThe term
wtamrn lhcowatrné S apiised hﬂeqﬂapyans it Polgrgacalcifprol) ends viteminiDye

(cholt:da@tferbm &-dehyldricRlddterd) andr@éim&alm R2an@ht 8eimis gy gmven‘ AlisomBE€ of or

estersrog §réyac§g dgﬁydg:ogo(ijestero I}]’léa Sm gf’ Vi atrm\r{rg Ig;t, ?rxé rﬁt!a}r%fl -2 I'?é pr 'ngénélﬁ{)” or

mixtyrepieariof. oAt releyant physiplpgieablsvpriateress vrﬁpwulmnﬁalgar@em are at equilibrium
with @i fekpREtod pleyit@ditlisdnsk Qt[tﬁiﬁgwtﬂitlehulllﬂnhﬁ i Fed RPN V@ 8nih D, and

v1tamérblﬁ SSregent 1m1/:e¥1tlijocx:1t tlhle term v1tam1n %rcom ouncli’ndogsur%ltjinclu € meta%olstés of
ie an | ncrease i n

wtanﬁtuﬂtshéras rfercba@tlnl@ 55 hxﬂrwmlemgromf cail@biomth?g aa%m, nqpdoes the
term RHOREe 164 dctied Héhﬁm\é\fcild?tnﬂm @s HelbgHRThe AR itShih BS bidrcBoledlcferol, are
esir Ves., t hods of the

F
used B\;eé%'g“ﬁf abl?ynh\? en }moer?s % ?YS%heB‘me ) ‘gcsab onat e conmpound may
be contThaorgessy lyveam;)mvsip-'mOMOSft@ﬁs @gpliies tisphosehvaaig ar y
phanﬁ&et&&ﬁM@Eﬁeptﬁlﬂ@salty BEREtveEH hGORnEh of the Bl-SpHOEthMC‘ehor mixtures thereof, and
a v1taan %jt;]rgpgo?ni’ldv gaa nt grgp .'Fr? gm c}cdlmentggng ga% sSpQOr*a e ca n{Jound {s sel?cPed from
alendpaate erdléinng alendronalg eodﬁwm@bsotﬂte @ algedsgngteseriynysihy dsgigiand thyyvitamin
D compduid § RRkcAbiferdthe mammal . For humans, adninistration

PIG; LOdsré\gﬁgggea{ %aée ?]fr tl?erglspposwoyge %%%w Vftamm‘i) c%m%cﬁln’givﬁ]li vgxa/ with the
dosing gchadnia the 40! gotsagysof thmp@cnﬂﬁr éfs@wspbplytefcmm His@es sire, psARh
conditidPofMke @&Q@i 3In(RQ6 ttBGIbM&ZQ@%@Jo%M&sorB& t@Qkthted and other

relevé-g g]lcilbal ¥£c§fé§?r%?}ek¥%6 [ roeg] se.pD arl‘}']lr'lntacia gtxcnﬁy fte Stl\;e%m?un nno% ge
specifigd iy e@pxg:e burme be wpdity 'dwwmi by the caregiyer g é’(‘}“%@r éfphroprmunts
can R Qbtbrmreli Wloﬁtn@%x;@ﬂﬁiedfdti”oﬁﬂ‘brﬂ aiBal\Wbld@hana@van dlikial studies.

Generqlisé{n ang%rfm?e'gtrlclélg% eL{'Fect amounqm%;spgosgllq%e ?s’ cho-ls-?neacp gl?ﬁtg g continuous

vitamn eri
dosingis¢hgdrileunpl the desiredshennppisic effast is prbigrednEprdtympast asetiaige oral dose of

blSpl‘Qﬁﬂ’lbﬂé&tlé t‘fﬁ@all?ffrof{ﬂat)@m) ODOIDalgﬂ{@d) dbbﬁt a00 Mg/kBbody Reight@hdipreferably

se Ln, means vitam n D2
abouy e¢0§gg1aag%‘1?? uﬂmd we' tH’r i Stﬁg SUI(Zecchol ecal ci ferol),
7- dehydn emmdomné pbﬂhe mntplrventwmaammomzte amepnp?féhwteram%
comﬂggnd @&10% |td pré‘b‘ﬂ"ldeI a@@ﬂﬁé Sitahlin I hutrihlderi RS dosiRy in@fval without
mter%fng »v?(\[t l eso";\?e)t% (s)aBlllty {o o%mn a bo:t%’esor(')p{lon lnplbl in effect For oral

Vi ta
compopjtipns of the mFsenternvem@n povpmy@g @Jprwn@alph%r@nﬁs@rcalﬂwwtable salts,

derlvVﬂlJeadm h?drags AARndfbria@Or ﬂumesaﬁ@e_oﬂtancﬁﬂﬁdahlnh]i tdipodrd, s akrBunt of the
viarip BetmisEr PSP Eesf! 8 BB RSy SN Re kg bis oran o
vitamin D3. In the present invention, the term
"vitam n D conpound” doesi7not include netabolites of
vitam n D, such as, for exanple,
25- hydroxychol ecal ciferol or calcitriol or their
anal ogs, nor does the terminclude the active. hornone.
calcitriol or its analogs. The terns vitam n D3 and-
chol ecalciferol, are wused interchangeably herein,
unl ess expressly otherw se indicated. 15 The present
i nvention provides conpositions conprising a
bi sphosphonat e, or
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pharmaceutically acceptable salts, derivatives or

hydrates of the bi sphosphonate, or m xtures thereof,
w@nws/187906 t ami n D conmpound. I n an exenpl ary enbOOUS®N4/015743

t he bi sphosphonate conpound is sel ected from

al endronat e sodi um al endronat e sodi um nonohydrate or

al endronate sodiumtrihydrate, and the vitamn D

compound i s cholecalciferol. 20 The preci se dosage of

amoubt W t}*éivﬁﬁllﬂﬁ) Sﬁblﬂﬁtﬁﬁcﬁm@ﬁldodh’ﬂ&ts\bif tha Hﬂeﬁnt@l@&mﬁme Wud dre not limited
to, dotsz}%esyo ({ | 46 o, g&ﬁbnﬂzoﬁqghgweﬁ) bivEuOk ?4%) 180 4%'88 XJ % 000 1U,

hosph osen
36Ooﬁéliafa#ﬁﬁoo%wtftelvﬁmlepcpheounﬁmml or hurran the nature

an d S e\Fﬁf dri1oRfosikibg c@h;&@fng @ Kitdnfin b@oxﬁﬂoﬁﬁi aﬁhd a plﬂiﬁﬂac@ﬁtiﬂﬂfy
effectlve amount of aEr'E gro?alzf‘e 01'3?1? e}{tlcaﬁy accep? glte 9a1t§ deniwa ves orahaera%f 0

rnmaceu I've -anoun
alendrqnata@vm@@es thsgeot, ela?ralkvéarmencp@v ‘ﬁ@fté(F ﬁm%@dofbgemtrﬂ@te typwa“y

compfi Stk ﬂgﬂn‘d&fut @05 6 {obduk 8120 mARPIhO flErideinEte BdTRPABRS orPdd aleddtoli€acid
f ram ani

wengk‘ftJ %a%slesr Worq ?ué;ltllg% exam%fe? &¥an 54 p%r arnta d:uacahy tlve amf)llmt or[nf‘endronate in

I nica
embogimgntapicthenrpsent inventien fnglade, hirrarg et lwfltewst}yh@ssmf ebrat %35 mg, 5 mg, 8.75
mg, 10RQS €15 BE GO fid] 40Gnd, 20 Ag,Ning, P8ORS, S60l@Rd NP0 &g RELEHddnate, each on
red therapeutic effect is achieved. For
#8ctive oral dose of bi sphosphonate is

t yhobisriosphortateand HiswinD enpogition of i Rigsenignyehiinntis YRepllyrgdmiipistered in
admlﬂ@tg )Mtlﬂﬁ@.ht@lh& plﬁﬁﬁﬁc@ﬁn&fl iludik, ¥xciPdn@Udr cBrrifoQbitably saEUintwnﬁQespect toa

dosaggq T or oral Fc?lel};t‘r%’?lﬁxQ t}:txam;gsles o? ona?dosa%fz ?olflrm Scﬁsde tz%%ts émcludmge

companmébrwat@i‘ormeatm),tcawvlﬁs (Erch eéwlp@umuqe%sueﬁe@éﬁe%orﬁwé redrase
form\ﬂﬁﬁﬂsl)afaﬁ o\/bciftﬁgmafh dapdulet, fpklletsOpilg pwwaa@ drdh@led] @i Ginctures, slurries,
rferi

n
1 he lik
effer\ﬁscergtﬁgrg% 510 ﬂ%st @mg sgbfg scﬁ*moni or 5958¥M510ns aj;\%(s) I.'gx]ned egnéx Ssg)Ps %nd (t) e like.
Likewisehit iy plprgpeafirpiaistered Funtradmps (belwsras éndisionh idrarsfitopgse topical (e.g.,
oculaP&R&SH)! infrdWYAN trﬂhﬂ&i QﬁBEﬁﬁd’nb&:s nlgraﬁnlufbﬂldf d?lﬂaﬁseermal (e.g., patch) form,
acc e e salt

meterﬁ!gj%f:roq%?l F%L%KP sgl—aé arog Roules; dutg- m);(e%cﬁbF céesw %%?sngﬂc‘es glrl using forms
well kniowa i thoseofedignousdl, in ﬁlﬂ pbﬁﬁlwmtw%ifaﬂ% H eéfsctw bu fiprhtopic amount of the
compBSNARE B FledCRNTRY dnﬁ)ﬁﬁredc TEHBOQB&U%ns]ameMeB for ahp pdrertdal Ahnasal,

suoiggpe T bt AP S G By Bhlon ol Famutaigpor e
compe#iigye easerding t@mewsmwerscomentewby b eleceed by mathedstpeyrn from the art, for
exambl@ Cs U&kEribeld Lt e&ﬁ@toﬁ@ﬁ’hiﬂn%eﬁt&dl Sclefices, dTsaigessof 700,

1,400 1 U, 2. 80 0.1U

U, 1476682 ‘i"% &Y “”66‘%“ ipd %’a‘m’é‘% 1R g o el ‘2“83% B g)?%er
the aqtijeingtedient qan b @mlmemw@ anogy, neyt-teKic G ATBLstiqaliyacceptable inert carrier
such EQ80RdsE, $#aftl), stcrdse,ighidbsa, r&u@omnmus’edm@raeﬁ@ {PaAtRARHbI smaiitbly

croscgrgxg{é%fe gqgiiu\rlneangl Fltte)lljpe i L Pra@aaenn\?srgst?og\?t? Ih%y C? for?‘!é? g?ﬁ)ﬁﬁts&%ﬁ‘! erries,
emulsiprsfisporsins solwionsyandeffprescenheomppsitiong the gFahfirug components can be
combmaanvmﬁ‘f@i&dl Gi3h- b)(wﬁfhfnﬂﬁtdut\(@llﬁ{f&ﬂ)&ble Aert adragrdiddnRaétRanol, glycerol,

water I‘%R h]g % )f\/lorcoggp ! he% Ssuec{ cgrrpec%st% tsunQab%%mqgrf ;fﬁ])l d@%hléntsllllgr%ams

e AreHdr onat e conp roni c
comme$nmdsb@srptgranmowfﬂensmmtinas@ar@wahmgea@ert&%ca&ﬁscbbeamcomorated Suitable
bmdq?shﬁﬁ BIG&Hut Gehdt ¥mREd 16 hrehy Gel@IMPA4Rral @fgaid bR dy ghitasecanhydrous

lacto.cﬁo eeq{o%%c‘ioae %eta ‘a \SsePand 26t %weegznernaa‘@rnl ahpgnégtﬁ:&uplgts@ afacacia.

osages O
ng, 10 ny, 17.5 ng, 35 nmng, 40 ng, 70 ng, 140 ny, 280
ng, 560, and 1120 ny of -alsendronate, each on an
al endroni c acid wei ght basis. A bisphosphonate and
vitamn D conposition of the present invention is
typically admnistered in adm xture with suitable
phar maceuti cal diluents, excipients, or carriers,
suitably selected with respect to a

an alcwgrlgmlc acu;1 welgqg$I
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dosage formfor oral adm nistration. Exanples of ora
dosage forns include tablets (including 15 conpressed,
w@eomsedoos uncoat ed), capsul es (each of which PaDUsSTEs015743

sustai ned release or tined rel ease fornulations),

hard or soft gelatin capsules, pellets, pills,

powders, granules, elixirs, tinctures, slurries,

ef fervescent conpositions, films, sterile solutions or
guar, Srdgao@tSdr Gdtsum Yifidte) SarliR gl beslum&spcﬂyedxytehzeglwok @axes, and the like.

Lubn]( %ﬁ%%dslg theéetd?ggél fo@l;s’%gn Rzﬁua%%m ape n%t fhi %q t(.J> s%dlbrqt ole \({ OHUR stearate,

I ntraperitonea
magngHYM Bearas exiushenzopieSpira acstate, JoRiE calerldesa%&lat g Saiiele’
disinfegrbrit OS2 bhadf sOkral hedifted @afthds of Bodified cﬂﬂl’(cﬁé‘lbol)fn(i&smnclﬂﬁng

cross%&e.q{o?edsloaﬁrﬁ oﬁﬁ’%n@ rwhlcjh%? ge HQ‘SQJ z%)/c§mprg§§89 ’§1d F’}\@BS’éJ lmﬁscl%e not limited

positories usin
to, lagigse] digalsyirPhehath 62 logs m&rqsrmtalﬂlye shilese arﬂﬁthf»‘ Hke. Glidants, which

'1mpr¢3/h e M@ @hericeeibticasitapowdun mddudre Giay wito teuitilized i thOprkentamRLdh.

Examccl)) es Eg@d%n? E@&%Ib'ﬁ aqpf?ot ﬁrgi%éél t? golﬁ)ﬂﬂ] %ﬂﬁ:axﬁﬂ&n&yﬁg ﬁnlnl%hke The

I'ons are
comnomwnaﬁs&é iy the presgy meﬁl@%%n alsqybe ﬁ”%l&?ddY‘théefH‘?lﬁP"élt‘?e&% 3s pigetagle drug
carridr® I'Su&dfm)miei:‘stcﬁraihd:lﬁﬂ’é bbtyard fohigrhiged itOgd 1Y@ Inyippsdlidbre adyiradrtopolymer,

polyhygro@érgyga}n etthrylmge an%qwﬁé '/}toddﬁ} g? &Q&é&j Is0& ats ﬂhgegl‘gscnbed in U.S.

can ‘convéni en e
Pater 54 1 6 Tt SBE7.63030F PLPbRenipn WO S25Gsom abeds piized
Rem ngtAaenodihed: bhiepttsettarlvetioh goreeampld % al80 @f.to 1509 By tablet
mcluF R%Tb%{}t%rg% t% ‘ab upgow;lﬁdroﬁgmogfuﬁltbé\'gfei’ggpan 1t’/htg agle[ ’fGo/Of a

e active ]
cholefcggjfeend Erm%bymhbgq%‘@m (g} W0Vl 8PP0 Ahplretleiferat by weight),
abouPltey thalkRLEr/Cladtdsy arkgdreytbe b/le@htl abetitts ¥ e houeI0% mmmhryaalme cellulose

by W?%qtag§u§ 0.1% t?gb%rﬁ S‘Vsc%ﬁglgzﬁ glhcog dH&‘aé S‘)ng%ft Q%ut 5! ?‘IA téJngﬁ'tq 0%

Ium s
croscas s SO IS R and@ﬁ?%ﬂé"/%tﬁ@om Remagngsumystegrate by weight.
admi ni sthe &kightianigélofl Drg Witshih OF D00 geangles is @l enstird 2800 B potasy, in each
tablerc't%e aruge tﬁe5 ran%g cgrm”xs g@r?ca/ r{ lég‘ Qtﬁl'a§ b&ﬂ% to ?1%'066 1Lpﬂ§am1m3q>er gram.

COﬁpO e oral onpanent s
The qyaxﬁxt)b%f lac@mpms watijhstféiﬁﬁco@ﬁr& to thg 6rﬂ0qnb Vltamm D5 100 granules

adde@f@ﬁlﬁeﬁm i drdeditol nysinddiicefitablabla werpatr df 325amg. i ther&bltcl’hrnasg examples of

oral %?mggsr}loag ofghe:y gegélglsngernnmoﬁl rl%da b‘i%ﬁos@{grkge COF{B{)IFIQVS%Eh as \Mgﬁcnonate
and ajitamia i} @mpp%ﬁredgmlged he@@mﬂ;l%gﬁ ip e gf(zag)les below. The Dry Vitamin D,
100 glirslentoaginahow 100009 flévigmircdaer ong gramanf erandd wright gThag@Rms of Dry

Vltaxﬁlﬂrﬂ)g ‘%Osé?anhﬁs LA RRLSSeFU oCéUit&tnﬁpbe whih Bd&reﬁuxmt of about 70 ug
include but are not limted to starch, gel atin,

viaminPyral sugars such as gl ucose, anhydrous 35 | act ose,

f r ee- f | BiyphbphdnaseitanbieDaehmsitiasef tha pdsestGnventinpiet ativertss

e s ST V0363510, A

twicasmerthivnaed kiimeatly; Feranesonsshisdesne B e gR9gEon Hf Sheypassy inggqgion, an
oral SHad€abduticalVp xfBstiveafidurit bfaldntidgate colnphives fram tiHuLBEUNg ta abdueBlR0 mg
of thcgj {ﬂg'n%%%atg n‘g;%urﬁa& zanFélld'ﬂSjn?c :Q}dtactﬁ/re %ve@ﬁ)ttbagd rﬁn‘ib%&*m%ﬁs m leJILnt

Ium st earat e, nesi um stearate, sodi um
invensiop prowiiag ekl ! a@e?agf%lcalkza P EHMRof elendzpee fnglade, but are not
limitkd t Qunit Swageabheh gt sdefut fogpravehingrstyopomsio fuanpaifing@viamal D compound
and t%?rg bo{at m%g@ng%m% rof mpgkrtdlrcﬁlgte Q(ﬁ\lldolfrlmo§ @thQLa)ég@fn%h is useful for

in Crossc ['ose sodium Diluents, which
nay be used as conpreSS|on ai ds, include, but are not
limted to, |actose, dic@hciun1phosphate, cel l ul ose
m crocrystalline cellul ose, and the-like. Qd'idants,
which inprove the flow characteristics of a powder
m xture, nmay also be utilized in the present
invention. Exanples of glidants include, but are not
limted to, colloidal silican dioxide, talc, and the
like. The conpositions used in the present nethod can
al so be coupled with soluble polynmers as targetable
drug 10 carriers. Such polyners can include but are
not limted to polyvinylpyrrolidone, pyran copol yner,
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Patent 5,358,941; U S. Patent 5,882,656 and PCT

Publ i cati on WO 95/29679, may al so be utilized. An
wendedimvent of the present invention, for exanpdBUS1084/615743

80 ng to 1500 ny tablet including about 0.5%to about

90% al endronate sodi um by wei ght, about 1% to about

70% .15 chol ecal ci ferol granule by weight (equival ent

to about 0.0005%to about 20% chol ecal ci ferol by

treatlﬁgﬁis@&fo)osls caiyouing iﬁ%riirDD adnpalind@0datdoaCrd @gef ﬁ)@ Ebéﬁ’cfr&idﬁ c&ipound; a
0% mi_cr.ocryst.al

unit dosatrv,(-fgwlﬁlch 1993%@\ fo?t l?ﬁ l%ge(t) stdlsef-saseoco_ul_lpg% r{g a t mm n %)%pound and about 280
mg oftly dlepiigpdte @mpplélésrﬁnél B B} @@gbyhmeqs gieful foatmuvg MetBWiE bone disease
compAHUH vxtlrQ%D @oh@slﬁlaraﬁaa&bbasa) HO6H the M A¥roNdRS cgmbounand about

0. 5%t 90; bAces we ?%’B‘grrsax e%ar%@cé;{%ﬁigfge%nveymo nt gp a v1taimneD compound

wei ght range
ina béﬂ@enhenammm@ vmpemoy of the prasent mvz@lov amrétsesﬁ@embs@ 19¥ to
about@0,80TLilUSf GﬁHﬁ{uaDn BcarditySnay erhBOARBRntIT the @Qséﬂ@ﬂvdnhbrt, fhe composition

compflseQ{rQrQ Qbouz‘#g% U %mbgut I?%O(',p[%r of ? v@amm D a'gpog}flaa r]r¥d| ! armaceutlca{ly

I'§" adj us accor
effectiye ampypt gfjajeq wtwammeu@faah mc%ableééllée‘if“t’%“’fsr?é hydsgsgsef i n
alendRRAE lor mtulwltuateaf Mn @hothembaibodimédt afe pherr@ddutiaafly &2éptabl amount of
alend{oH'Qe comgrlses %rom agoup (?OSe mgaltnELoufc'l 196 mé oornaa% al%r?&%&os Imtd agt{vé ba515 of

I nventi on conp
alendopap @hnmaace‘gw@lw ageepablessdy, 6?19(9@65 orpidrates qf ple "ﬁ‘eDf mixtures thereof.
CONPOUIREk bi-e€klyl@ HEmbidad dR3RE i piﬁarmb.&ﬁﬂlddmy ¢TRctiva afnb@it of a vitamin D

compcl)E&(n%tm)a blSph%SBﬂlOﬂWi/él&ﬂblb? %r{xj)os&l n of the E%en?mve%porgc %Ipll’I s!e? é?m about 100

IU to glyoahquwéo %pfgﬁgmmﬂq l]gan ez@ocﬁ—@er@pf tm @reseqfutvaxpﬁon omppeyition
compflfedfrbth Q&ucmﬂﬂakwo@bﬂw 1UZ53QQitdnlih Dicontpoludyaritl d¥harmatiutdally
effectg% artnl?]qgt gfql}én&, ? ‘gl}apmachg%ﬂﬁ accQ ta%le le t &mlzplv%gﬁor h)bdrates of

sphona L ONS
alendton% Nl mwws theesptde mthfwboémdh%mcea@@ax 1pRptRble amount of
alendmeitewﬂ;pnfsaﬁmb eb@dmmgsﬁo%@dl 180 mig/dn@h Widhdsonid acid active basis, of

alendronag Bharmace%tﬁ?l 9/ ac?ggtgllﬁe ¥<11ts qorwgtll(vey dré%c’f,rgtes ovf“aﬁ?%gﬁgg 1ln¥(tures thereof.

nce-
conpos o1 reathyf dosipg amhaé@@ﬁ'encalhnﬁéfﬁttwmmuafrpf 8 viggmin D compound in a
bisphsPRInEEGRiAtih DRbthposiEibd EGliel preSen@ifitdatién @fnpadeShichh atvat B0 IU to about

36, 008 ﬂ)npfr Iltg’n%% J r r? gnn eamtia%%wﬁ oP tﬁe ?r]r;gse‘gtcfnv R%Htthelc]o%s dsrﬂ%n cg}I\Vpntsg%rom

ronat e
about\{89 Bhip abeat| 13200 E#rﬂfi?o”i“ﬁ*ﬁﬁt%coé‘?o‘t“ﬁé"%? hepppceutipally ggctiygrpmount of
alend P&y lpﬂhrm@ealcmieytamé alits, gbraatiBea b draed df lesdrérae] drvitixtures

therec?’ rrFr)1l'lar;]1<1§thetr erag‘odlm (%[ %ﬁksﬂéc@&lcﬁgeab%eﬁ Ft;l %o%ntrl)?talendr(knmetc&gpnses from

prevent
about 6 engiorheyl 14 2Q:razr;9n psglengrogic geid @eﬁvenbaas @éﬁﬁ@mere QBafﬁhdetlca“Y
acceplabl@ BalS R atidd oy dfaes afaMidlirork diehixdfrestthegecl] endr onat e

conpo e uini b dosage whi ch

2005/ 11 7oHBe S B8 RGG: hnS evenffe,sabitg Wviing and
treatiggestiggpspssing gonaltwm%amlﬁe@@mbmmﬁaoww%% puclr@s qstgoRsrosishé
persoﬂklﬂﬂaﬂﬂgm’ba{ &teﬁﬁlﬁ@@”&d has@ bottthihersl ﬂ&ﬁ@e(B\MD)G*hlths dti et tout two or
two an(? one thal? 3gnlda.rg dev1 és bglgg t}‘l?é%"&%n f%%rmgno aluglgwan%l &&H& 143 al%andldate

he al endr onat e
for ad@wrm'@mf a mo&tlmf fhea@seag'évqmwnéﬁwr%n&}g amgtho¢ ?frthe present
inventi6r af Han&em.asthaammmbnn ednithiSteras @ a o6@rpieklg dosg umto\sevieA b miore
times I%ag %@Er%gungs Qn\dvoﬁg) Qe %ven Fgly ggmst &ﬁ b@llrﬂﬂl %ﬁ; €o-administered with
5 onc ek g, ap arnaceutlcaTTy
effectlve annunt of a vitamin D conpound in a
bi sphosphonat e/ vitam n B28enposition of the present
i nvention conprises fromabout 100 IU to about 60, 000
U of vitamn D. Accordingly, in an enbodi nent of the
present invention, the conposition conprises from
about 100 11U to about 5,600 IU of a vitamn D
conmpound, and a pharmaceutically effective anount of
al endronate, pharmaceutically acceptable salts,
derivatives or hydrates of
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10 al endronate, or m xtures thereof. In another
enbodi nent, the pharmaceutically acceptabl e anmount of
w@b@sdioo@t e conpri ses from about 0.05 ng to aboODUSHAROIS743

mg, on an alendronic acid active basis, of

al endronat e, pharmaceutically acceptable salts,

derivatives or hydrates of al endronate or m xtures

t hereof. For bi-weekly or bi-nmonthly dosing, a
a bls;ﬂbﬂihmiﬁ:e%ﬂ Balehdtortatel RitholtvBvena® Wittcting thasz.iinﬂ’dEillﬁ' dPthe
blspht%%)ﬂpn%%ns eene .g ?I#\%QEIQ 9 gﬁl%lgrrger}\%gsec{st‘\els ? rs%l&né%lﬁor{np t)galv o@saﬁ{jntages
of cugrent ms&ber%s obtiearnt Whirhgeauire fwrﬁon& iregulagror eprpRligiteredepingfegimens to
providiRleiaR S@4thin DRiMERY biRospHohge BEBIPOSI t1 ON conpr I ses from

abOUt ]%p Ql r!esulé, a%or%ﬁgltﬁ)n &’tkf&%pesénl&’lln%nug‘r%, guck an comgosmon corrg%nsmg a

nmpoun ds armaceut| ca
blsphawé?fme(sﬁtav@nd &ﬁafwte@tmlre@reb ?‘déc’ﬁ@ﬁit‘ Btﬂo@pcslaqi twould be effective for
all ofdwmdzcatmruec& whilch bBattlfositi@ss cihprisiag Sadroamnabeothed Blsﬂﬁbéphcbifa&%Swnhout a

v1tamm r? J zﬂe gﬂ:@t Jge{"l?qurtgr]%gé agg ngmé)og hc%s gﬂﬁg grgs%r?t%vegt% l)é Ufeful for

e anou
reduqmg@s mh@lt% bepts srserrUon 2 d fRy treading, aﬁﬁiuwe metsm er m@’rﬂamaeftnpvr@l bone
resorpzaﬁj dd callitidfd asSocimelt teratith, CPRMPIsIBAA the @REdnYin b taRblEbe used

in hu%gns a§d otﬁjegr 1#]}(1915 x?c‘?ea%rboné/ rg;{s?%ﬂ%% %Lvegtl %ngﬁ ?ecﬁge and freat the following

condﬁh@raﬁ%aqateu stagep: IW“%‘P*&‘F?R?@SI&WM% J%t ngt lw*tearﬁ ppspmenopausal
osteoPEIORN sterdidiimduded obtepplasis pARRAEDbIGbS, At aSe-Ind OIHRES pdrés@Nididpathic

osteog?l}gs&f 5“%3332‘%‘"'88{3?{%?@}‘%@ io%% rl{)]éisso.g&ioﬁgcgonq}s,gﬁg&g dlg'eg% &sgpgr?)ﬁltls
rheurpgteid arfritis, atpesipethigsie, condifiony ahrgraly ingiqasedprge rusrwrf 1P@h%ed bone loss
assocddUtith petbrdstleficboadioditor dsleoR €] bbid fattums; wietagtifictbohe disease; Gaucher’s
dlseage5 r@.?cﬁﬁgnecr%g? gély@sgo%r H@fgl?s %ép?agllfl : éi’lal%gt sjg Ltla%e?aesﬁlwi‘é&herg f

ndr ona rmaceutica
osteogenesis ipperiests; @mow@nua% dsingric pipteip mt%%nc@ Tuger' sydreiices
immdbiRAtRa] fibrdul dppRiiN&EifieRDedressing; ﬁbxbé‘ﬁﬂesﬁﬂ‘lﬁhbéf’&eﬁ ddsiu@apdrigdontal

dlseagc %El’ﬂtl&asp lhépe?tbqg&? ta iPr&ad%J\ﬁRg anlrgiglte %\g?le o %)t%o%gmzé::rgg?d ggﬂ lr{I)t

hmtttsiagn@molahzamnelnwmwemp PRSrORBRERIR flved® PaRe matasiaspy afls|ogher pone
diseaSed b dScondifdnk Whattrhay @8 asdcidfd GiitA biSrnes bank eaaddpmat e or

m xt ur SThe tgrl?esee%te ?ﬁrmdml}gatps t§ e Uste Olfy(YO%{y&)éthO& of h‘§ glstant invention for the

enco ass preve nt
preparatian ph Amadigameny use@lomttheéraetmﬂg fﬁﬂug‘é’&s‘é@bla?fb“ @t?m"?rr Yr3g arthritic
condiiS® Olhe @Ie&ﬂt Mhetn{”lorﬂih)sﬂ iR lto hOme of LMpition D ths inctknt @Sention and an

agent s§le§e ormoafchhro en rece & r§o%n t%}"n;rt ﬁxﬁlloi@cg [Q r&t0R Rﬁ'pﬁé 3 inhibitor
B e ‘H&%&P ch |

of Hl}dgé‘soﬁ rg%ta{e :trwateghlast 31“?7&9 ‘ﬁ&“to‘:ﬁ SF apharmaceutlcally

acceSiW saltsi a0 fixR4s AWrdof) Bor 1R pREpAtiop bEr MEkvapel seful IaNERatment of an
anmw@&m%nbe a candidate for adm nistration of a
PYion of the present invention according to a
et hod lafn erphedigreroéihe invention Hieiaghitic cenditins isgalqidpgy Arky losing

spod¥1higibadértabarhAtid)Basicaalium iphdspaREryistal d2pdioe divdask Byhcel® gieatt bursitis

and t%n%m?t &q’Doc{epch%an di e%sebcam téntagtptl %amprl‘épsgﬁdrgrné%hl\ég%aﬁos

can b neous

synd@mafamwtbl@ athsigis; \Fflfms syndpgnepfipromprdyiap gufnaal arthuiis]

hemdg(obinbatHy Oxbhid gl icdBthropatiyt Bypbr@sihitas@baethrogatipyh) infkStious arthritis;

: ngnLanat t

s S B sy S b B B SR B b s rypematosus yme
Exanpl e 7. The net hods of the present i nvention do not
have di sadvantages of cWlrent nethods of treatnent
whi ch require cunbersone, irregular, or conplicated
dosing reginens to provide adequate vitamn D during
bi sphosphonate therapy. 5 As a result, a composition
of the present invention, such as a conposition
conprising a bisphosphonate conpound, for exanple
al endronate, and a vitam n D conpound, would be
effective for all of the indications for which
conposi tions conprising al endronate or other
bi sphosphonates wi thout a
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vitam n D conpound are effective. The nethods and
conpositions of the present invention are useful for

WO eddsairge or i nhibiting bone resorption, and fPET/US2004/015743
treating, reducing, inhibiting or preventing abnornma
bone 10 resorption, and conditions associ ated
therewi th. Conpositions of the present invention can
thus be used in humans and other animals to increase

dlseaﬁQiﬁﬁfdﬂEﬁﬁro@ﬁdm&&i déﬁlfé\itﬁléttlssué Akdad3l hultidefEb! E‘eﬂc@d’l@t&ft@ﬁg myopathies;
con ons eas st.at es:

myosrtls OSICOMh’iltlesb(ff%P%egroéls osteon{acr%fasc on%rocf stro Ey lpolmegtds Prgymyalgla
rheunppgies; pyvEipfisprtyisia] Rayeayd' ep}pmr@gws refley semmtbr-np dctremhe syndrome; Reiter's
syndro@é; eaﬂﬁrhgmﬁohomh@ rHRShROP QHHOiG!; Sheurdldti e@s:ewdadiuﬁse Geptic arthritis;

St eopor os id a oSt gopor oslI.s
sclerogifermab%)c&,r?ns s%rld d)me sd»gn épe pS seal de I‘ oagliassysten‘n{: glglhs eeéyt}beg]atosus and viral

arthrlF“aget_s_dlsease, osteoar;hrltls_ 15 rheumat oi d
ar t hri tAnsmbedibi@s ofhd iAventidnGs £a&Rbdlof PdEing, asbwgnmhlbmng or

prevelntr;]nc rtﬁ apsr’(%eggeasl? § nc? ﬂsté'loglrtnhr\{lﬁ gsatrilg]ao 0 Iacllnélgen d be?erc])? con&pnsmg administering to the

mamr@§taélt9ray§msally b@%@vefwemt @f eepmppsition f e ingtans dvventign. sle i &eown in the
literafwRUKAD Gsﬁeoﬁrthndé 8 e@&apan@u ARE bllvall-ddTRed Rigss in PR lio1AS irefullig erosion of

the axacuk?ar cea’? lag%g ace fpler?hmcular ercl: ocC ho%dr%lfossﬁichtldonﬁ)gt nt?lhgltoils and subchondral

bony efespsisipnd @ysfpfpmamrn Sﬁer@mreahe@endmh et ‘Osgeogrimidp @wévone osteologic
typeslonsswaarlhha@&ﬂt&mp, f 1@y, smam 86503 Rf:deﬁt@nme potential contribution

of sulgzzglor%ra?bsonf, aﬁ?dr(fa to thg %%Qt?osnl a?l% %rngrgﬁrswr? g o%ﬁc?a‘?’t ms ve been su%ﬁested.

erca
Stlffen%ﬂ subphendra) bongrpg ttwr Jp!nerewedlmrepﬁéw%wélﬁlivaloaq“rge1S uﬁ# 3bis to
attentland @btributd mcssaﬂkoﬁgn the jBIAD Qibjet i@ ititdgtedtdn ehderastcA) SOOI the
artlcu?i:? canols teesgr?acg] : ﬁns 1! gl{n acce?erz?ﬁ c?x“? f aeS\E/ aarsaen% ’ﬁbr&ﬁpage ?}'ee(i}?admbﬁlp and Rose

and conditions assocl a
Mepﬁabchw@r@ébqne@dhqo‘pmwn arméoqmswbqﬂcartﬂﬁgféhmm Clin. Orthop.

1986 rze% BUaS. tnﬁlbﬂlbﬁoﬂ&&ssﬁ)\fe sGbaRRMRAABHL x‘e@ﬂatn&f byt mmpmtoaatme instant
vent.i on

repar
mventl?]n cioHld letad to l@llbltl(}n of su% ogt?ral%one um?]ve{j ar%d us maF' tr‘lnz“ve a favoniar)l%l {mpact on

i'on or preven
osteogsthriginpregrespipi-t i ¢ 25 condltlon. The present invention

al SO I ndth&%mb&dihée o tikSn@htich 1§@rﬁa§lﬂioﬂr&ﬂng}fedﬁd}% inhibiting or

i n vent.i on .and .an _age t sel m a
preventmé T etumatmq l%rtlc conde%lons 1na H)ﬁ Bla tn(l) rrleec(i) egtd comgF 51%% a%gnn%ge%ng to the

mammnaa@eapelépallw ﬁfﬁ¢cbveta@1ount@f a ¢AMBPTLiPA Of el lﬂ‘é‘ﬁ’ﬁsflé‘e“tlaﬁ 1p15 known in the

literaf@ Eel tiRD pﬂog'8551vaﬂ@blﬂ:|nbr€of@1&%ﬁartldﬁm dné RAINAjor Muie&iﬂd’ht Ky fimEtiod and
ceuti.c

dlsabﬁnﬂl in g&‘ents fVlth rél‘\flhn){atm@ arﬁ;lre P st %be Sol & ]LngtS§ alpdag“no ene51s Wt %§nefero|510ns in

repar atron 0O
rheumamad arpheitig” Tt Opid- Réwmam* 2092 14: 40 dn %didélﬁn gg@rah#dézﬁne lossisa

majoﬁ‘dr@s@ df xﬂ@ﬁﬂnty&gsohﬁt@d \lviﬂ)/s@ﬂiré BéumatoiBart@fitish mhd ﬂr&lu&ﬁﬁ@ hﬁp 490 spinal
fractures l%sngsttan 1&919' mcrehseg d%{illen 1 Chr%g)lﬁ qx;éumattmdc' a hrlfsl Cgﬁ ooul A, Sambrook

phos e Ccrys Sl
P, Dedl"sleﬁsle“OSBéH@ét a%vagéé@@rmm wgchanism la%iﬂ\gﬁ%ﬁennﬁw P%QOPNOS‘S in
rheur@?d?@dr&ﬁﬂgsl Rhédmatdl. $BBSH; 12820C iThe Gse b€l o8tbiptite agerdd ip @ treatment

or prever?rﬁm oft‘ gl n%ﬂhaﬁgulg‘rbénet)%ﬁl opg?ngb;ﬁ%&dor ﬁﬂESS re%petsgﬁs aggt 0'351

apprqadﬁgmhawmme@i 1§‘ef"e“r‘i’é'i*m‘g‘?‘%)UP$T%fﬁa‘t ofyik euwems;aﬁmtisf: Accordingly, the
compatifidhk OR fidsent Mypaioh Edphibiag OSitpREspHdnhE ofhtoling; and A ieedidi DUS
arthritis; 35 inflammatory bowel disease; juvenile
arthritis; juvenile rheumatoid arthritis; |upus
erythemat osus; lyme -21 WD 2005/117906
PCT/ US2004/ 015743 di seas®;- marfan syndrone; m xed
connective tissue disease; nulticentric
reticul ohistocytosis, nyopathies; nyositis;
osteoarthritis; osteonecrosis;
ost eonecr osi schondr odystrophy; polyarteritis;
pol ynmyal gi a rheumati ca; psoriatic arthritis; Raynaud's
phenonenon; refl ex synpathetic dystrophy syndrone;
Reiter's syndrone; rel apsing polychondritis;
rheumatoid arthritis; rheumatic fever; sarcoidosis;
septlc arthrltls 5 scleroderna S|ogren s syndrone
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arthritis. An enbodi ment of the invention is a nethod

of treating, reducing, inhibiting or preventing the
w@emgnedss on of osteoarthritis in a mammal i n PERUS2004/015743

thereof, conprising adm nistering to the mmmal a

therapeutically effective anmount of a conposition of

the instant invention. It is known in the 10

literature that osteoarthritis is acconpanied with a

compdBid cakigf iseael €l AP inhiBit b Pevk@ihdbhone 1656 6dsdtfhitdaGvi@ HIREMRBiId

mﬂuﬁsHmoﬂgngkmF&nggFggr%|Iage surface, peri-articular
0SSi i on/ ost eophytosi s, and

subchorderageneibi i ishelievpdibit Siseheephenpiss cqnde gier o the s@paformulation
with G@‘hﬁrﬂb wRthoulRadvOsN£iTeOing thelBioavallEHilRp aff tﬁJ’Hidecbs§hoﬂ£lQ @& more, it is

t D
belle tl%?{ow?r dﬁ)ﬁzs Oy\ﬁ)t%%lf%aélgﬁ Ee? %&s&%&f'.y%n’fi an ?el gyven Fnhthe same
formw@ftoe it hisphegnhenaten withayhatfegsing dhgis éﬁ@)‘ﬁd%b&lty bAsrAe exastpley perjce weekly

dosade@f 240 11 Ritdndi @D lisH3lidBdlto [pE P& SHhOMad@ini G40 3drhdiakibd With a
blsphto?{%onapeeme ttrf]le n%gsel c%l(s:“ gf' the p@es‘eggt 1rrv%n% g dIt R gl@o E]%Qg rthal Yltgl% q) cg'n be used

in plgcg off vetsrgma% Mth ﬁlmllara@svlésrﬁa 819@ f@mél f(tﬂ P’W‘F utThus, e¢r@@§trah°n ofa
vitardifID QétEHbukd 8 the Ganid fornfulbprEWith atgsphdspHoBat@EcRapb@id eMmMmBEI thE@barate
dosmg req%uresmegtg 80‘8 arénrngfdurm gls;%%gﬁpﬁonat% ?rggtmlm"f‘g'gl p?c%%{e? ]%Elg]%nllg Im%étiém
Wlth%@ﬁ"?f selyEiffegting tRGipavailghijty ﬂnngchECY@f the bisphsphena®l bone i n

the ini Hah@tslvwmd@eﬁﬁpﬂmgmesl&mm axid b@s@ndsbﬂoagecc@l@mag@ because it

prov19es agdltlonal vhtarglg r*u?rqgil t02fg' %itatg’ nonﬂg boxler}tmng 1qg| agglmglerallzatlon and to

one resorp
enha@cg ﬁmﬂicmy@ﬁblmoaph@afp ﬁSqt‘a‘?ﬁ‘f From P?ﬁ'\?’@rl!‘qu'ﬁ}? a%mllqné%ﬂanggpmts the
methbd3 ok ik bﬂe&ﬂt 1Q\fent&iﬂb\(‘ohlﬁ Ads B mROevdniehitRanlkily @ iR3gklit Besg M@Imens for

blsphosprona%s Wﬁl\l/ odrdﬁ" bl a? {izhlé v%ang IT%B dml%‘%{raﬁg? r}\{:ar rleguit%f th s mventlon patxents

rogressi on
may E@pmzﬂsewattlr eeetl forigke vitasein Bidaily, to penpfitidiop aﬁ@n@p@l v“amm D nutrtion
becalRE ﬂlyseﬁuehtfbg pfohﬂblﬂ'@lt da.bedw@krry labdes d)qutﬁﬁmm Pht@AS wilhno nd¥8 e track

ofa comﬁl%é?osmg {e%lrrr%?l of se ar ‘;; fp osg??n ?ﬂdn v1t§x¥1%rlj J&?ﬂ&l?raltl(!}le Finally, patients

er apeu I've anoun
will @@hﬁ:@@ﬂﬂqswﬁqmnﬂr h)éhq lm@n@nqeﬁf/@mw Briake the bisghagphgpgie gampounds
on arl é&@ty&%nlaut £ BiviigQo faktddr apléﬁgf(ﬁﬁlﬁﬁt&é&eﬁ&sir BfttE Hosthg. Uhe thdlidds of

the p C?seg*, ﬁ\?]etn 1on areatﬁusg?(r\ to haBeatren'%l/z%EaﬁeC g“g)?o%\og %ll)e%r%%tlent compliance, and

i 'on an
which hléuma%ndfradslaéer *Pl‘?er‘%eF theragaiic @ﬂa@’r ing SR, " Pathogenesis
of bonqt grESHNEVEd that a YispRIdpARhA/Htamint I EdnipoStionGubuld. als©pé s

1rr1ta§h (%,]o Ssoghageap Welllas 'the ng@romtestm?l s#genﬁlﬁgr{c? Qlenadgoggtg F:(ghde@?eqtlally
peretits Itodeassitum bHala ROt Ger panameus pitiplyen «eﬂeq@éﬁ eYn RFetfgin or via

peneﬁzﬁidn ﬁxﬂ:l A%k of l$d‘aﬁﬁﬁ1t§/rc€l&ed 18 a5t 6d fadH dr aihlar)égd:riﬂ)CiT eafdusk Bn inhibition
of ke%%ncgé %gshsggflgég Gts F(!Pe%y eiratmf)ca)'"[et,g&wtﬁ {n% tro %‘?e Eokl ! lgszka et

al., mtﬂheramobnwp 554Pd 9920 Shppedssioneat Brehihssen I élaa |‘*ﬁ=g’“106“ of epithelial
repaif @@e Rakiiigyto e dl @riROSIOB uBerhtion. Aletadingransbfzats flad fatipafive 1J25(0H),
v1tan‘ﬂ1 SU&BBSBS\L ev1ée9&%f e)%ﬁ:ssnc;n%g die Yitaml'B réw’:@;ﬁorc?rt the epithelium of the esophagus.
i-resorptive agents in the treatnent or prevention

See Saufmnfe\g@repeh Histochemistipal P8 T (133 -8 Hesteds AR bFIQY theps seep i) thesragpthyroid
glanbone |l oss represents a rational approach for

phar macol ogi cal intervention on the progression of

rheumatoid arthritis. Accordingly, the conpositions

of the present invention conprising a bi sphosphonate

conmpound and a vitam n D 2322 WD 2005/ 117906

PCT/ US2004/ 015743 conpound can be used to treat,

reduce, inhibit or prevent the bone | oss associ ated

with rheumatoid arthritis and other osteoarthritic

conditions. More generally, it is believed that ,

bi sphosphonates can be given in the sane fornul ation

wth vitamn D w thout adversely affecting the

bi oavai l ability of the bisphosphonate. Furthernore, it

is
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5 believed that | ower doses of vitam n D and hi gher
doses of vitamn D can be given in the sane
wo eoosai@vé on Wit h bi sphosphonat es wi t hout af f ep¢T/II§2004/015743
their bioavailability. As an exanple, a once-weekly
dosage of 2800 IU vitamn Dis believed to be
effective when adm nistered in conbination with a
bi sphosphonate in the conpositions of the present
I nvent i Therefote it isdelive thaticpmivamistratidn of art ativervitbin Cametablite (e.g.

1 25(@51? Qholbﬁlcﬂ'&r@lcb@ cQ&ter') tvﬁmlghd%at%Jum &éc@?bh@&oﬁtﬁ?é&l Hat@ﬁ through
hose found for vitamn D3. Thu adm ni stration of

its dlffﬂef\ﬂ?‘evaﬁff?ﬁswnéafm@ﬁﬁ Pﬁthfﬁ‘émﬁh%é 2% QHrPBPlaﬂtaIthﬁowaterPeﬁl observed
to effodt KREAOB P/ BAInRibRIAFPOUWMANEIntuing diffentidien. SRPRI Mht&imoto et al,,
Bioclge%sbaﬁg{]te/gclfg dsﬂeﬁt)ﬁ o‘fll\él kg'%ngqg ﬂH&Erﬂ&no@x'n?ﬁMﬁﬁ@Qﬂﬂe‘ﬂ cycle

es Vi
arres i gRPWHASFS)), afdfﬂée thesgmbirpsionelaleodipnateniithion gtiznritagire [ grgiatplite could
have &jfnefghfc difestp broiapibiCiNAdrewth Rathd datim budald] Thibesuefih turd dagsatgheater

1rr1ta1‘t’t|e¥”f@c'in IﬂecRs@&gl J&hrﬁlﬂtﬁjﬁﬁm%@k&ol? QE&?&eD%WBn REFANSE Il then the
provi des additional "vitamn D nutrition to facilitate

kidnegy oif isdelierrsiint ft drmd petslicitdbrrams Ioeal HrientsHecops agdetive grepbplite.
enhanc eAddhienadlf fif mady poﬁﬁibbitfapmp ks mtogicelievals niagtive viRargimD,

hormgﬁetclgaé Elss{s{ftr'ne 'iiy lnqtss en 8'?;:3)|a1|r HaC §¢ 1§ctaﬂﬁgﬁ{8tl ﬂx § d B)hﬁute exposure to

| tion
alendzofiGe

Fa¥iE OB RARPRAD I PABIETA STReag oG Do o e
largelpiepprtiosghiwreideds popitation acidtamindh e ficgkal, thys maly toetter enable the body to speed
on. As a result of this invention,
the hgﬂfr‘% Fro%gs a%%g no | onger separately need to t ake
vi t ami it iDalgpbeligved Batseiifarpind/ispBosphafee cqnepqeition/s ysai i thy
prevantida dr tredifient BGay SAdditldhsly) ity Bdlieved fhapd dMmdEYbifibsphonate

comp%gﬁ % 1%5%&1& #br %Q!.B:g@ fa?lfs |4 ‘stb%_g:\'é‘h tB(é a E@a‘iﬂlﬁﬁ}-’oﬁrﬁ%ghona&o&mg&ﬁgn will

mcre@e B’éiﬁ"é"( Sérertsiths RO RRJFRESCUeh fingliop TR 190k Y AP SRV Bscal
functfoin fred1deyly pgbplei Ehik SouliMehd to B e:d8dsb fikaif €ls hraisius kormthuendwayds a
reducgg rlgkho? boxﬁqqa%(r%p : ]-%ﬂi%rglo%f ic thxllesrkgmgr%trgtghxg hl%p rev%ence oé vitamin D

on an
deﬁcwmn ify g‘d% if e V-5 @ﬂe AgY. ﬁ@a@tﬂltt’se‘ 3 lr?aieé§966éi98?’é‘)°6fr”a‘f‘%aé?y etal,
Ostepofob 1920001 €:555:4%; MIdScKzfina, ARG Mrd @ SEAHE 60TV, Tt Hadeh e nle Chlaif Sissue
Int 1%9 I%g I2)’5 & Orhrg%vse ev Jt].r?ce ?qul'%Qﬁ%ggf v@tgmlﬂ ngcfrf&elgtglt ttsﬁfei Siee Latham et

rn can trans
al, 290?;15 b l fb‘étl%ér "‘th’é’P%?ﬂédtt‘l‘”é‘“ erfqeetaré pave 253" fiqentified i) rapsele tissue and

musdReldanealirbpdin sd bhgpéaspdianfabdeibvart asll rRedgniea@imuaifestatian of severe

vitan%’*@‘ﬂ'dgﬁc‘?‘é be less irritating to the .esophageal, as |

I gastroi ntestinal system Since al endronate

coul d p%)t“é‘?hei of Rrospectus Endogtiged; ipteryentippstadies demapstpigd dpegtficacy of

vitan@ DitdVehpEdve Mitidchiio@@litas Sieivh Wi requid fakk Hisku Mragnegt withwiitamin 05 and

calmv%a;f)begne}ho@}i {oqghuger tlae 1B8den 5 %nr \aeh%lgﬁ éﬂa&ﬁrgs ﬁ)' rEcﬁxc@;gosSural sway

I Nnj ur asli ve
and gogsibhoth mc*éeale%%f f@lh fed H%thqutﬁﬁ al., §ge ?é’érAéthﬁgQ?yil é%?l)‘wdmna”y
it hatRerbdég@RFhiedithiyhe dufmbed bf ALY i6 clagykemmtiityaiwtiiag patied dan b

sienih ey Bft undly SRRLERAED ey Wiy B TR Bpatctcum
lmakfh%ebr’a'é@%@abf’\%?opﬁé? %r brepair, thus leading to

| ocal ik isials@bdiieved EHat a.l\}nﬁﬁi‘na]/lblq:{hospmt\te c@atosigorewill etfandeaites
absofofich JrRLLARC HcVhate 2 Sddles whith bt DRl AR RV ARARS o

expressi on o e vitamn D receptor In

epi t heI ium of the esophagus. See Stunpf, V\E et al .

H stochem stry, 1987;87(434-53-8. Levels are bel ow

those seen in the parathyroid gland. -23 WD

2005/ 117906 PCT/ US2004/ 015743 Therefore, it is

bel i eve that coadm nistration of an active vitam n D3

met abolite (e.g. 1,25(0H)2 chol ecal ciferol or

calcitriol) wth alendronate could exacerbate

esophageal irritation through its differentiative

effects on keratinocytes. Both calcitriol and

25- OH chol ecal ci ferol have been observed
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to effect keratinocytes by inhibiting growth and
i nducing differentiation. See K. Matsunoto et al., 5
wdemsheme Bi ophys. Acta., 1991;1092(3): 311-8. PCT/US2004/015743

Keratinocyte differentiation is associated with cell

cycle arrest (growh arrest), and thus the

conbi nation of alendronate with an active vitamn D

net abolite could have synergistic effects on
examirf@fiielpotiii Ra fadtimtfRctional kdlGurs tawsatpwn lb pSs@heRopalddi Worfe@Uk&d M.D.
Holzﬁeliirrergalc 6% %S%Ynﬁg@g{ lclI eS:i Io}:(.‘;l Eitalla }ber ?t ezﬁs Jagf 3{2(?0?%%5 i%{[ﬁetab., 1980;
5 1(5)t lﬁé9 ﬁ‘} \Riyphespbpnatasiave 4 beqms 0 inpreasp inteptisia) qaleinen abbpaption gn rat
modd) SkalP. A@imagh ki 1] BoheMmammes hmghzb [49il BAMLFIgdch agtteopax%s &b

1996%01%!5 V@Jﬁﬁ%}%ﬂ{qﬁntdgmlngl%éoﬂqb# 1%1‘3%6 ¥%64| ho&@érq eve r%@t

Commw?ﬁﬂﬁ a vigzain B cRrRRIuaY anfi R&IsHeERpona would Weta@riiﬁtmﬁt'en Pféplaiurﬂ more
than Gk hiftive tffdcodfaltantifi Diok ﬂblkphﬂsphd’hdﬂd et alhyiniderstl &lomX W&ufnﬁllﬁ Gt is

behe@eld%g%rg ﬂﬁ&?ﬂon%@&%%ﬁa@cxfﬁ%%rj Xlle Cféo ra]tg »\Jggld éfcéat%'de%ag e[b?o tion of

calciyrg mgis thap @ GORRinagen fn pqiee fem%frvvtwlp &mﬁ afhlfférﬁm.bsspkeﬁsmhamtm This
incre4d8 irtafciugi Bsviptioh Wbild comglafadd 4 educednab frectirbidskbody t o speed

t he heallhe 9%76%{ 19&eﬁf§o§x ﬁ!) ﬁagidesjfg} tlle usé Gcf a%hfﬁ osik? glL éo%\éfgefi op itamin

a vitamn te conposit
D coppgund ﬁ'&dé\ﬁ’éﬁhqsﬁiﬁm’@rcowwt‘ ﬁ‘?é‘?ﬂ”“% a @‘\WCCUAEM'V f—ff@ﬂéﬁ qﬂ}?unt jof at least
one Hléﬁhd@ﬁ{ohz&é/ efla ﬁfbﬂtac@tn%ﬂli« addepiable/shlt, a@hvaxsp BO@tae: of the bisphosphonate, or

mixnggsqpe%%k ghcp(ﬂm ox’c'm&é thlVé m%rg{ﬁngqgrt{ﬁ EQIHFaaLJe%f a &Edléaﬁwnt for the

I eve t a vitam onate comp
treatrpgnf, redugtiqe.ighdRiton pp reyeatio; ip mﬁﬁls Yo W@nﬁn%ﬂ}bt‘dﬁﬁ@wﬁ end disease

’stateg‘lu%ﬁﬁédaaaovereduce body sway and i nprove physi cal

f unct ' I‘ I sf{%lng(%f"lk% ptﬁg B%ﬁ Irniic%m Hiogs cjf ﬁ%?re‘ée%tl vengonchn also

reduce us co
compyrigh figamipg *é?(fe@PtObHPf‘é(e"f(f achiagasist) a‘EﬁFG@WF%‘IPB‘@P ghibjteraylch are
well KO8 Iﬂﬁ:fabéiileagehe fol in@rféasplggb/s&lcQHC SeDb.g VLI &tsbn, B al., Current Trends in

the Pf?a‘[?miaﬁ%{h@r”{%o# If%f;t‘? lggegl[))z/s Jég é\tnli!b{gl%m Hﬁ§e\?ol "fsi\'pg Exé. 9‘& RBit892). 1t

ance

is foyngd tnéber)g?sexg 1qvmt102(lp@t0hels$q15ggl gal aﬂmm%w@ﬁ ﬁf;aa h1§gaﬁxge %raceptor blocker

and/ot 9 9idtod PurhiP mKibitor, I3l 1dviadl Byna @éphesbhonataddodithmihiDs®thositloRtan help to

minit;h%% ?dv?ré"e %Zt%%in?éstl -l;hfﬁfegt Iﬁ ofre %m%gﬂgxgnt oPthe ggs%nt%t\)‘eﬁ%k tRJ histamine H2
vVitamn on ex '}ra Si | SSUES. ee Lat am et

recepigr Ploszl@c)@?@wmtmmzlsbltom adreipigtprad from akaut 39rpiputes to about 24 hours

prior[ o2 Grof tabdus 3 (M EtesqRiONto RELRNE2 Hore ﬂrldrﬂo thd adrhiRistidtis s ofehectighddphonate

and VF%TQI% Ifco%&hﬂ)ﬁs‘ﬁ?e dogagpoml histafHi et :T?c%gt i ocpgﬁd/?% oton éaump

I on ar ni ze I ONS O Ssevere
inhibijprivilleper uges the pagireipr compﬂmﬁbeéqcteéﬁnd&%@b@m% with the mammal to
be trdaffld Q.1EiZCHhkalth, Bt ENVBIhitifdexshpleh of Bista@IN® HS tecepte@ dlotikres and/or proton

pum% ml];d)f%c){ch?cfe oyé gl"élmdr};ol;ﬁ Fg%rblg}%%%¥sﬁnw%ﬁ&é &ﬁé‘?a}gﬁoﬁ!hne nizatidine,

on and reatnent wi't tamn
ranitigjne, 8%’“%@?@4@%%”%8@ been shown to reduce the
i nci der'IIChe p@fenﬂﬁ%ﬂﬂ@rﬁrﬁlbrreal:onfpﬁﬁéstmm}aﬁs eMmchnifacturidg @epositions of

| the p%ge% |3v 10nd'r]1 Xdléggefo@e[}?mﬁg %\%Lgpalgéélt Ea&@orﬂr{)‘aﬁgoglg g&%{lgg%%é‘iéd}@sphonate

compagid ang @)hlgfmlryD comqourhiaén @égﬁo@r@?ﬁt)ﬁgmtefhgti £ piepRsing prhalendronate-
cholddaléTRRedl fobthulhtidh) cSmbﬂﬂ;e£|pd@£rln)g a@owdE bleddycosipwsingialradrpratet @fipscting

the pg\?(%lra @gx}d 5 5)91‘[:-' { l&%&Hté/ ml:)]( %)ﬁ(gn\%%cé %%%@ieg%\%ﬁa@a mxxture with

cal cium intake. See L. Dukas et al, JAGS 2004;
52:230-236. It is al so belsi-eved that a vitanin

D/ bi sphosphonate conposition will enhance the 35
absorption of calcium There have been studi es which
utilized the active netabolites of vitamn Dto -24
WD 2005/ 117906 PCT/ US2004/ 015743 exam ne the positive
effects on fractional calciumabsorption in

post nenopausal wonen. See M L.
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Hol zherr et al., Osteoporosis Int 2000; 11:43-51; J.C
Gal | agher et al., J. din. Endocrinol. Metab., 1980;
WG 1S)H17D869- 64. Bi sphosphonat es have al so beenpchuUszvod/o15743

i ncrease intestinal calciumabsorption in rat nodels.
See P. Ammann et al., J Bone Mner Res 1993;
8(12):1491-8; H Fleisch Osteoporos Int 5 1996;
6: 166-70; J-P Bonjour Endocrinol Metab 1988;

cholela?én@ﬁ@arﬁ%éy forHDé/\lﬂMﬁ[ and 'ldbnc.taﬁngbﬁh E&ﬂiﬁé@snﬁé‘lﬂé bléhd. In another

emb \m tha mgt dr}'or prep é%lencp ronate- cﬁ)o%%%ll?erol tscnxq dosaFe fomr comlfnses

onat I'ncrease apsor
blendmara ndr?‘]@[ﬂfrﬁoﬂﬁéﬂl a‘ﬂ%ﬂntdw@e é#cﬁé%@hxﬁfouwnt‘ﬁmfﬁta@“eﬁe”alose and

croschmﬁmdae&ﬁmnatoan e prelvlaadblending @¢ gebRhdME maddslih seaat lo)form a first
lubnca%eg] mnﬁtur ?olfer V%gactnggthe f rstclgbrr{g%}?d mlxﬁ\g t& I”onﬁ Eg)mpeagtecl rcbbfm%r r?ullmg the

compggted ribhons ﬁqunrmkuéﬂqaﬁéhle@ blewmg st ibiprtgsibleas wilk @hoiﬁeal¢l€§f0ﬂrgranules
to foret a sédoh@ Ribricaled aiurd afd JofnPreiiig tHeissohdisRtreBdin&tureiRioShekOlid dosage
increase in cal ciumabsorption would correlate to a
rTeduction in fracture risk. The present invention also .
pr ovi d&¥G fgeristhpfleysehagof ap %?ﬁp@@ﬁ P agpethod 9Hihe Bregntgpveption for
manu‘fdcfuﬂﬁ@ dblspﬁbsﬁlﬁdﬂ'ﬂé)’mfﬁman dorﬁbohh&@ bOEpreseatin e RAPMURE embodiment,
the ccfmepnp{;c;nsi% rﬁ%ie%?' g gﬁg%?%%ﬁh% rggqlollle\{ co%tpaﬁﬁx% Iﬁﬁégeenafgaeli{g %ﬁdgﬁn fgxtmulatxon to
form g gibkopi miling okthy *t*bbo'ej@rml%t frwhw"wwm@néfep grpgthen bending with the
extrafth PN RRPRAO RhEvitain D;Tonplildfi@S Using f@ @kamppthe Qe MpredigtLand

exmpfe%tts 1c¥§t§ ei gnrl':?( ? E %hl{ %leh %n %ﬂ%g%fcgsg }:e%[l% moef pr@dumlc%%mpés

reguigipr yasnirdmsats for nroﬁwrrwﬁp% a&*lﬁ&‘?“‘a@f hﬂhﬁlﬁ%droneqe a%‘@tmn Ds. As shown
in FIGANRitki¢ @ntddialat, 4kBeHE @ presilati 0Scollcl@dntiliéon Atbxiak 0at@se dnfydrous, and

alenqul:Ir]lerltE go%lrumelg?rgpareqe ﬁ% ﬁ%)lctela %}l] gg{ 169 q§e p@p glelgdqwgrﬁ#}ndgmlthm

I nven
micrqepystplipcgsiidese padsegeearmeliosesodiurg, n‘t\'asge@ﬁgg MpENSFEIP Seargie isiagdeg fp form
a lub 4P mixddré. OTHe Qbricatddingikturd isghassvdrhlougdhraQuiter tdagpaageand the compacted

rlbboa eg] rEu e a.%méh a?ed%%‘zé 94 gl%%yere}n d?rmént cggl%te ﬁlng 4, L‘tst]ep 305 vitamin Ds;

erani e e &Eﬂ? 1P o s gytent plabeet 1 @.iamia B, fre then added and

blendedh vzt the mMedlgranuwles) wnh]tE?Zvuaxpp D, g26uly @@rge Apniitity 1GGRY baskd on both
d t

mcommgﬁranup assa{] ar}d t}% )p elc? st r]{he roﬂer cnr‘il%]%p onyrﬂgrng tbe T‘chg geg@{“g rﬁ\l(ture is

rarion
then eprgressed t sisp 3360R fofgjrg ﬁaﬁle}srqm ¢ eampressediapletarg dﬁgusgd The resulting
table®| lmip Bosplgiah Suitatélpadkagap]intluding Girpoipte niistiza probiahPlighbtight
blisteThddl M r%gmasdverse gastrointestinal effects. In one
ehbodi ment of the present i nvention, the histamne H2
r ecept df"taw}“dbl(félf’le%i‘ﬁ‘éﬁ@? anshvépmin D (Frg9<alsifsrobiageotatsr dnsoluble,

hydr@ﬂmnd’ﬂo&bﬁfn&dwiﬂfd)ﬁaltaig@uﬁxt ¥ @bt $AC@sd dbouta DT, redblcthvelyr Shese
comqg])undg) are glsd hlgnrly éror%r[% gu)n 2?1’19 a n&slﬁﬁ’le %éaﬁﬁ%ﬁogvn%gg Vgrio&sz

M stration o
degradptiop lﬁ@§‘§5ﬁo Yigarmin Dgrenulpiis alseiPFPnEYosegisatant iThistabikiseofyisamip D is thus
affec@fl b} i€ eXddnbind WhtGR of‘ﬁod’eﬁkﬁ@ﬁi 0l bleclage @ndfias (4 GkpRure to light,
A

high Qamngatures andbr\ %1 r»talat§4 Ihur&lqgg%f'to? ‘ngxglsl%/Eﬁl pahQ%(‘}Maféléhrﬁ'%ci's]mons sa
resulhﬁ\p(ﬁgpe [ognclqggwfamlp whe qom@osmogq cgéhe PFracyf Whenn%tt Rresents a particular
challN@B mbdfiFla didQGOIﬁﬂgaﬁ@lh(ﬁSofOﬁanh‘aﬁﬁrﬁhghmtoHﬁg vieew{dD-o¢ntaining
composn gnléfesrcgncFrrngc{mo Cﬁ(g‘ﬁlgél? Qhere?%%@ce&s H)Pklghﬁ /ﬁxsbﬂaghb‘ﬁ%‘e c‘bmgéﬁlons that

fannt|d|ne, nlzatidlne 30 ran|t|d|ne onprazole and

| ansoprazol e. The present26i-nventi on further

enconpasses net hods of manufacturing conpositions of

the present invention, including for exanple

phar maceuti cal conpositions conprising a

bi sphosphonate conpound and a vitam n D conmpound. In

an enbodi nent, a nethod for preparing an al endronate-

chol ecal ci ferol fornulation, conprises: preparing a

powder bl end conprising al endronate; conpacting 35 the

powder blend to forman al endronate m xture; mlling

and bl ending the alendronate m xture with -25

form.
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WD 2005/ 117906 PCT/ US2004/ 015743 chol ecal ci ferol
granules to forma blend; and | ubricating and
w@oosne®sé ng the bl end. I n another enbodi ment PCHUS2004/015743
nmet hod for preparing an al endronat e-chol ecal ci f er ol
solid dosage form conprises: blending al endronate,
coll oidal silicon dioxide, |actose anhydrous,
m crocrystalline cellulose, and croscarnellose sodi um

have Begn Fo%mt@d sgra.@fomto‘am}le &%ﬁ&qm’]& tﬂenﬁarﬂﬁ & p({)l?mm?[;lgcessing and during

neS|umstearateto orma first rrca
Storasm beti 18 21s¢ Heed for mefhsts ot ey af‘Ffé‘gFi‘ﬁhéiab'F EHPRORENs I addition, there
is a nevd xd deveopt roetliods ofi deweting ot realsutingptho tkgradarioh bf vigmin®in vitamin D-
contaﬁlglgg%go%qor[sl Qgpelﬁho‘é@offtl'fg FQséri\t 1In%*a{16 ‘M &i‘&n@h %Q(Quse *ﬂle%@'ﬂo‘w

[ ubri W|th chaol ecal ci ferol granul es

particpl afrma'améég W&aﬁt E?E% ‘i’e Va'tYéaalM%thﬁ prer °z§ﬁﬂ‘°%‘6‘i"rf)r‘§%r§ ISﬁgeidﬁ%develop
methgie ofomalsuring pi detted degradationef vinmn D meyitargini icod @Bitng @omfositipns, such
as thoF é &"‘the@rgaﬁ’ in@érﬁo@ hgdl&VX'lﬁrl RS Euagtfltatﬁﬂ (I%(S’)Qq{’f%ﬁ}tto &f(ec?the amounts of
hod of the present invention for 10 manufacturing
vitamjp IP)fi"ssgfi’f‘ﬁi'gsphonat e/vitamn D conpositions of the present
i nvent iAoeardihgly, theipsesannipemiiionsatsb providésenatiexdpafsnanifasuring compositions

compnﬁﬁ*gea Rh&pin@E momrma i afam 1) sdnlp@andqmm,mghea&s of the
aen ronaPe sodi um f or nul a arlb

vitamyp; Ip pqmpaundrdugipg-manuiaeiig. By ?f&h@’é‘& ﬂ?er}UH’H‘tPﬁ gurf“él“?aé?facmre temperature
and ligizipyesant duping e e}nmdatd)nbﬁ'elamkml [eorgpravglingithierapprb@iate finished dosage form
packa%& i E@BHL: ﬁ:rrecﬁlgéjﬂhé io%rbf Oitam‘ixh@ lecI (@fﬂﬁtﬁmpg’fui@ ftm&e"ﬂg}] Qfan

actil ve
embogmtﬁf @ﬁt"éta‘i‘td‘é’%ic’f‘ |t‘éede‘Pﬁ‘?mEBE%%ﬁP%th%ma‘t”ﬁ%"%“‘%?’f’ﬁffsaﬁ fegspfan or
equalacaboi36 C@ sk arfarthat dnbodimera, tipr terdpecturenis betivemabius 2G ¥sto dkput 30 °C.

In an Er?gol&kn?eﬁ'np fh¥ réiﬁithJnﬁmB'mhxgr}gg%rmﬁﬁﬁM{g pf&és@ @3&5 @lgrdor equal to about
bi |

60%4 R st o pod o S c DL GRS gt e tangpofy Hdeton.
contral§ mayodel ptacelian tig startg modiuaXevdls of doaarthothe vitantinyd coumnengsrod the
fom@in%n %ﬁﬁmtoﬁ awelbﬁ@atg tfat %@ Q@Jr@s@nt ﬁxsa mm Shidindy:, S RRtive

pre-blend is then blended with
h“m’ﬂfydﬂ’f&"feﬁ%?tﬁ}"i T rpeo hop 3l§T/°ose and croscar el | ose sodi um
At St e[rh38sentrimgmnes ialsoersdremssas eethals eftharmdfattare ther qpmpmase an
additio ﬁ}? aljyﬁl tg;g ﬁug(tayz{ngther-ghlgodld'ﬂ&{ 'tl'ﬁ%&ﬁ;%sn%ﬁgtolf'fh@ nfst%nt@lﬁéx%ﬁ%g may be

roll'er conpactor and

manfaehizg H%deéﬁ’ R I R S e e
the meivtnezctomrem bf thepannfactdred ronfpo@Biondnay At redtceby3dyHing/ the eampasi®@. Inan

embogi{p‘@ RULE §ry918 %f‘ln%ll;@drﬁwm %&QQanH}é (1&[‘) tﬁeQ@mS&M’ox‘{s@Jf @ bresent

mvenmrearm@ae Sl Ao et b ijfﬂéﬂﬁu? °tLWCF‘H°d?‘H“é“ Wik dafmgﬁ"aese"m‘ve
film @Bt&iguf&odlh dosgee foroa i 4. ttableys) efdheurompabitivasd the@resdmpinkention. In
anothepeq:r%mhplgnt gﬁ%ﬁh?m%@%v@ng Jckb%mg 'th%lcgml_f)cfsQGﬂstoh ﬁle B@Lekﬁﬁventxon

npact | on/ éfgste The, resul ting m xtur
with %HR@H"%W%%%‘HSS g et PRSP R PR Bt I e
embodiniept; e 8y ohg rap Inetlse saripg the capositwhs ofthepreses i veitiog indErage forms

that rt:(ﬁlpé tﬁ&&urggﬁ/d/cp %gl’@ @ec,gk thl%uknrbléb’t‘ ptaa(p l n%lﬂﬁ@-lﬁ@gﬂ Hadles).
I ncludi ng for exa rmlstureﬁrroo and |

i, ght
bl | 51 et JRGaREBS oLBt BFES I GHpS DR PORBPEEAAE F 8Rorg
mateddh chay intlads arfreDPoYieg, gebibiied gfamriglof vimmé Malnembedimaisuthe eitamin D
gram,héé qgeg Q@P@Ar&ng%a‘i@?&l%‘ %nu\f\ﬂctuhng"\nmdg btk ﬂ?&brﬁ"ﬁnvgftloﬁlkl@ @try Bithmin

nd. about
D 10§, i giry PR By SR P S | SR DB R Sssolvd

breaki ng down into various 30 degradati on products.
Vitamin D granule is al sg@7prone to segregation. The
stability of vitamn Dis thus affected by the extent
and nature of processing as well as the storage
conditions (e.g., exposure to light, high

- temperatures, and high relative humdity) of the
vitam n D/ bi sphosphonate conpositions. As a result,
the desire to include vitamin D in the conpositions of
the present invention presents a particular challenge
i nsof ar as devel opi ng net hods of nmanufacturing and
storing vitam n D-containing
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35 conpositions is concerned. Accordingly, there is a
need for vitam n D/ bi sphosphonate conpositions that

WO 2@s5M092005/ 117906 PCT/ US2004/ 015743 have bepam/us2004/015743
formul ated so as to reduce the degradation of the
vitamin D, both during processing and during storage.
There is also a need for nethods of manufacturing such
stabl e conpositions. In-addition, there is a need to

in méiiﬁ%eéhgf? trwgfagssxs I@{opl@@t}ﬁﬁi L gm&rddm@ﬂﬁréﬂgﬂ)?tg?ﬁatnx of gelatin and

adat | on
sucrog ﬁfﬁsglﬁolvswamgu% Fiagen oh 3d e W*ﬂ}febugﬂé Geritolyey BT ofpe viamin
D grannlesothinisaiym Hetiaus clitalvars h 8uve hid. oPneawith opdimary gl iathe art would
undedlab ATt the Bmd &R b AREAH DRMedIS thY @Mpﬁm thay (5@ Reeki lﬂPoe%BjdﬁEd tafed the
sourcrgrep v1tgmmr§2.dd/o¥ I(:l]{le PO%C c? ofFhe v?tgrglm&gt{ : g ?pFor g?ahp% i Dgf\htamm D,

degra
100 @alanaﬁpnedDthnmamml ﬂgade empdsl(BASﬁ) sveregitilided, oaswmm:tslearnﬁklll would

undefsABd tﬂ;;t%%Fhltmélll:sl;%?rhta&mgréeﬂaﬁ/dtéﬁgeﬁe %' motOO@fU/QMQQg b(t()at.lygcﬂ? 110,000

U S8 T b 8T BB RLES i fePB g Bt
achiepé 280D e Dr HEOD N viamimB mtheangesitiog. conposi tions 10

C Y np ri siyg glta?r%lpb%mﬁeﬁ h%@ﬁl@o&rgém%ﬁ@pr@m m@eﬁﬁbﬁ @(Hﬂ"d?rngo the
al. m ni

nmpound es.
scceriBBBUTTE Ot Ph G G ACEER Bomo By e R BT TP PRt While ot i
time HhewiictiotUS Poonpgrephrieradéraglad eifamirePyreedattianappligshde Fhilgintmonograph

has bgén%%ﬁﬁhedd Hhd lﬂ&n@é‘iﬁgrﬁd?énﬁ% l‘m: l:&’rﬁ)ogﬂclony b{ttﬁem:tﬂmQ ]ﬁ&ompounds used in

provi d ropriate a
el g HORPOTonS & s GRSTD R IRT Ve G T B g, buriatd
hydrasiy tobuemensurovdn gdlagin raddifted staicn gnd sellihg ajuminupctlieneyre efther aempendial
or fogg@g@n{mmls of the instant invention, the tenperature
urlngthe manuf act u rocess.is ss th 1

cqual b eabenss b mpRds Rifomarahunt BR AL Py, e
alendrenat @sed asia ariig npgtrialsecpnebrolial g2¢ agndronagesodiem gonaydratg.rpr
comﬂﬂdlﬁggggélémf&ate gohﬁmrtﬁ{y@;alev&tmﬂhgxhwer&il& C@Qn@ he

ac

manu turin roces HRE ] %n or % Slh a SC mthe
8006 ReL N PHAIPR SORBE R DA a““f‘ ErPles, GO asSiply bF oY
compositis bihe preionmentRO Anthms dloseLavaidbledroth Roghd B ASFoer, Solvay

contr ol g fRY: HBodhEfrSHe %seﬁhﬁve%cﬁ'ﬁdvﬂl@s zﬂ@t‘ t@rtddﬁ@mleﬁl‘y%hd;
of not only the vitamn

A
suitefd Fo e idélivedynf Slifl ot fwers sealiaodblete ortcapstlasand él eqtbodimentginclude a
numBE BF i b¥sades a D& HRQ R DB es SR&MRIGh AOEHI: oBRM mt-Eh&d use. An example

present | nvention.al so enCO
of b AL (IS o, DUSTITSES ST U0 FAARETR IR Buig vides
used Torpackaguse phvotatveticabumiddiapefatms. {fldesited amsmiotyiaisipan btfpre\h@d for
exarﬁpﬂﬁﬁ 0 ForinBY SN teRNetRRY orRfher rﬂ@ﬂhgs%ﬂvm @QleHJhd ﬁlﬁerdﬂécsfgﬁd'tlﬁgl%e days

conditions e ana/ or |
R S e
calcinm Rudieary Wp@kdmmnpdsl in ia dovmenyilatye or digfinet dgmishe bipkdsphpnatpand
vitarffif? Bﬁf}{ﬁ ldsh d&g -car B n?éihdgosto?mo@gh ﬂf?iﬂtwhlct\ B@osd%ew; fAkkn¥Pty day. In those

eSO O £ PR GG T i e A

incldetsagat éfoerkithas been created. In anot her errbodl ment ,
the dr yTth;reg@ly inVdMEH MR prcfvldkﬁa &eRaddnM@tned th& vﬁi@ Hév@lo?&ﬂSnﬁ@ﬁer to

measblfeégs qféraﬁla%%?ﬂ);}xaﬁo} ﬁ%vntagw&? %81?1;?0@ S é)afhe re%ent l?\f?ntxoé; SPemﬁcaIl\ a

may al so invol ve packagi ng the conpositions of the
present invention wth apgpropriate anmounts of
dessicants or other noieties to reduce noisture
content. In another 30 enbodi nent, the drying nmay

i nvol ve storing the conpositions of the present
invention in storage fornms that reduce noisture
and/or light (e.g., alum numblister packs,

noi st ur e- proof bottles). In enbodi nents of the present
i nvention, vitam n D conpounds used as a starting
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material may include a free flow ng, stabilized
granules of vitamn D. In enbodi nents, the vitamn D
w@e@suai®es used as a starting material in manufBCt/Us100g015743
met hods of the present invention are Dry Vitam n 35 D3
100, Cel atin Coated, Pharmaceutical G ade, sold by
BASF. The particles of vitamn D are dissolved -27 WD
2005/ 117906 PCT/ US2004/ 015743 in nedi um chain
methbd ofghegmeng Hedegiadatin oftheghsrmateuficalecompesiiva g dormpris@extracting the
chole%glém:‘ﬁj1 Trofd %Q%E@Mﬁ ?ﬁtoqfﬁrsg %llﬁ&)h B f%{ja se W EOS&SH s%mtmg a sample

sol ved vitamn can be stabilize
°°“‘%‘“"Eﬁﬁ‘9‘F‘i’ﬂ?H?’8‘>be‘F‘%séffé‘d 6%‘1‘#?)’ a“ﬂféecwgt‘%ﬁﬁ“ﬁ’““@f grolsrrigifarol in the
sampedtiytsabjevtisgitlé wmplaliarayanaiphst HPC@teparat®naThid dewctivn thethQiheX the present
mveﬁﬂoﬁ E ch[lgd (Qx@{o)éeé& 'alLJut 2860 rl.htg aﬁgj{ 56\6@ Hj g‘nole%l@!o?%e@gﬂlrrhg%wal

mount 0S|

comnga e g B -RERBEebaCiEns IHE oS A R LI alTAF ol of
less thanchbat 9 el gbdlenlciferdf the vitam n D being added. For
exanpl Qn ah zleHJYn\;[htt ﬁmn&hmltlhgeggﬁgﬁéoﬁﬁlbrpwl%pctoﬁlgmses water, alcohol,
rmaceut i Gra e a BASF were uti | do
a°et°8}ﬁr © (i KT F’ﬁ%\fr A asﬁPFq ¢ ‘*\Wg&‘f"ae“ d‘i‘?cﬁé?‘ &e1uiien conipis aP‘i‘Pés o water and
aboug¥s&nmittiemolnay ekenpérrydiafble pepdration tienos eagacfed of)1 5, tatil@OcoBBMing 2800
Iu otl \H/axgmcﬁ ea(]:lpétoqg&lt g(HﬁQ opz{boﬁlt };9 v@@.@andlauglﬂ bS%’et‘ﬁQlom%lo% an

quire one anount of qranu es
U

emb‘{dﬁ%enb Bfpseting SBHt“i’“rf“%rba é‘n‘”‘eti &°r 2bpuhl OdtiaTesasaicaed f%ﬁb"‘%é%‘m“tes
and thdd,stindd fori ah addition®) 3ibours.hie ac emtpdieht, basepdr@ingloéthe satrgeies maybe

caméa%t 5 c@ﬁﬁfugaﬁho@ WhRA A FRRLb&% 5, b0bepREERER 5 bEBAL 1R
conforns to the acceptance criteria o

e Bt s Phesg Gk PR e 0k 4 Ef Sum), ang
the inj¥etibrevoltmetiiof uLt Tiksamplesage dlgedriowiuBP cotomogralph déteateda In an

embcrd%em"clf%{mexqetwddt ?6’5‘ RinkB gﬁﬁlgﬁi Hﬁ; be lﬁ&l @p&'[e'ct%maeelgﬁéth%'ﬂ hbout 260 nm
nonogr ap i shed

en
to abPlﬁéﬁ @m @solbleI uieﬁ Inéla ﬁ(ﬁwﬁqnb(ﬁ éhlsorfletlfoﬂ ﬁ?/ﬁiefeﬁ?ﬁgrfteB‘S accomplished
at a re@rpPhseHPLG @tinnitemerdoocf it 25°0f A compotsdy ttinresituod of abvat 5°C

may QJ l%i?cﬁ Nk ad M%mh%QQhe( @etegt'mg si&F gdnlrbgkég RAkLe- ﬁﬁaé&k%@s@ﬁa%%n using an

% at ed t ol Jene s/ucrogqlH ?ﬁ atin,
el“a"r‘rﬁfi)‘i Pyt &R §‘Eeéﬂ“l5’I’1‘° a’};fr? ot Haelh 3P RbPRIsHCEF i cate) are

ei t her loonperndimght, thorevdr@eptiasg HRUE coterhrethatahag be hisad in the methods of
the p%@ﬁpg{/ﬁﬁ&; 1§clLQi‘e c&lt‘rﬁnsr{ﬁtt Q‘leﬁle%@' ;ﬁRHWP&Héab&GSr o eﬁd@ﬁ)%)ed The

present. |1 nvent e alendyonate u
ende g proSs ERLeCUp iRl 4 R B VPO Ctfpi ecs Y
sepamtmdlatpdergire yitagiin D agivitemnidiDajealgr Adenpsd te ngtreadvapped eabdnng rwere
unsuLcreésﬁry AP Riing QREA r&%ﬂtn(gnr R WMBL BKieft t65Qhe asda ﬁmthgcpof{tm: present

|t|on comrer ci al | lyavallable wtargowg)%[??é d
mver&aﬁbﬁaggwmdﬁgrtﬂatea&*@aﬁ ChePT B DRGRESFbHS Sfpbofend Guantiate
Indeqalr ingdentifying vedurbrs dor useswithitheasetliodos ehegveagntt mipdngiod, p gitaniRo Bhiegmer
(0. 96&&$Ewas%se§gh Xsae)’utmé B‘et»t/ééﬁ %%tlv%mgl% iEe tt’(ﬁmul‘ém RioeShéod

| nvent i on provi ven
derelopYER PRGN DUiaPgPE B “Ee’ BLOHERTH RS fiagin Dvond

vitamvin Dhpeakse present invention. Such kits are especially

sui ted ¢@md Jﬂﬁaoﬁjﬁ»Ldergerfay anqrnpéptl)d the Qtidh of t@ﬁrmﬁarﬁﬁﬁi@“ es®? adducts,
tabl ets or cap iments inclu

which GO e P RIS BEFRT BE BPRAUT FEPHs s 4o the mediom
chairgyiplgerriday (Faand R fadly dad estsrs apapsent iR AT odiamigdbgranyfes that may be used
in th@m&ﬂﬁ)ns (oL r&khgg]s FReH 'pIesénme@entlchl) | PHelestBrd Gy readBhwith tH8 hydroxy!
packs are well known in the packaging industry and are
wi dely used for packagi ng pharmaceutical unit dosage
forms. If desired, a meno#% aid can be provided, for
exanple in the formof nunbers, letters, or other
mar ki ngs or wwth a cal endar insert, designating the
days in the treatnent schedule in which the dosages
can be adm ni stered. Alternatively, placebo dosages,
, or 30 calciumor dietary supplenents, either in a form
simlar to or distinct fromthe bi sphosphonate and




10

15

20

vitam n D unit dosages, can be included to provide a
kit in which a dosage is taken every day. In those
wendedimvent s i ncl udi ng a hi stam ne H2 recept orp@nUsmN4/015743

proton punp inhibitor, these agents can be included

as part of the kit. The present invention al so

provi des a detection nethod that was devel oped in

order to 35 measure the degradation products of the
group\if igaidi D IBroGghriansaderifiddtioh hRcHaniQs &fbrm V[ﬁélaﬁd O, D3 esters. Because of

the loﬁ%?&ﬁ)l' %EdCC?LILSy thed estergge é%po?'(xoéﬁlc?agg) gteEagr\ll hﬁg tgi%rrf 4§nase A

nmeasuring the
CO‘U"E'WQV‘M%T&?rb@‘a'Pa%MW fe ﬁtati*ﬁﬂw e theséore %t"ﬁﬁ@ﬂtﬁ PRje fHeeely
with tﬁ@&{e%(i@h Q:{afn@ fHRlestdrt &thd J&ﬁmﬁQ&:ﬂQ&gEr' p@ﬂ)d‘dﬁtlﬂe aAtfcbrﬁanly, in an

embof Rl oL RF mbfodk OF e BTG BRisP ot Hhucarurh el By 10% caron

loadingahay tbe wed. eing adelumo wiith tpwehearbamrtyeding reducestby interabtion betwesin the
statiohdty SHAR anSREBkeSs, RYuISshh &alel @ioh hﬁhé@ﬁ&kﬁ HeSllts showed that, for
examP%‘ﬁ?B??Pl&Dﬁ%éinl%Lcéol%x%g%tﬁ‘io\wocgrbon %ﬂ %Sg‘ﬁfgl %@rsrwgr@ algeaqiefore

in¥ention Is carrie et ect
10 mlﬁ@@@\'hlelth mobilzipbast cBBONg| 96 e@batdnislalS i ater wis ysed: Similarly, all four
esters%é‘ﬁéﬁ%{hln%lmm&@ RR&Sdnbth@Reluhbl Bhéno A&t bYS (1)RE1umn (7% carbon
loadi ﬁtectlfn method has a limt of quantitation (LOQ of
oadingh e ®at ci ferol of |ess than about 9 ng/nL
chol ec &kenrflay ehiromakagraghic earilitiohis tiahmay ehysedripthp mathedsiof thy present

invenflor ard 181ed 84wt 1 on whi ch conpri ses water, al cohol,
acetonitrile or mxtures thereof. In a specific

anmbhodinment tho fi vt el 1t it an At o8 e ot C QL
DIIIJ\JU_I LILA "2 L) CIrrc LI | C SUT O T Ul Uittt anritis avuul J70 'V

HowlRat¢ 0 about 95% net-hmbein An _exenplary sanple

QiGRAF ALYy be extsacted of 15 tablets containing
2800 TU Of vitamn P each into about 50 nL of aboul 5%
ti V €: hnllf OL—\O/ lmtugltnnnl _ AI SO | A—an anrhnrh nont

CTTIooOTOTTTeTIcT,

Mésle Piasadl ti Ng sol ut | GradiEay A l5©.035% phogghoficacidal e u®9¥dA ceronitrile
m nut es, soni cated RyAabout 30 mnutes, and then

stiTTred for am addifronar 3 fours. fn an enDoalnent

Rqﬂgin&%nnr ati ng nf t

Cht i f ugat i on ,Pheﬁcaphehesot&t ODB @l eakiimib | DGO S5

% opg 1§3000 r ng 15 enbodlnent the colum is a
IUDIJII‘I C OUI'\ \JJO \J.) L,UI UTITl \J.DU X L|-T
the i nem on volunme is 1001  The

@ﬁﬂpﬁ@§wqg@&eluted down the columm and then detect ed.

In an enbodi nent of this nethod, a 65-m nute gradient
may—be—used—A—dget-eeton—weretergti—of about 260 nm

t o |alb@min) 263 nm&my39al s bes7usEd! 165 an enbodi nent of

t hijs met hod ecting gonplished at a
reméﬂgﬁﬂﬁﬁégé H C &oluﬁn t npg¥%tafg of about 25C. A

saf /Lﬁn&dr@mtsenvﬁr agoir @opf 18k0ugs 5G20 may be used. In

an ‘enbeth Fert +he—detect g st ep—con ri ses

rever se- phase HPLC separation using an eluant of

abo ut Q@%g GO hdthdds @f tWes@Q A Lntidf %Qtfm pQ VitER{OD and vitamin D

B b R BTN M SR s
of thquressre inveritiay ga suftaientn eshsitihe andxelgerivs, withatsarapleofabeut 8§00 d)lpﬁ ly
choleBAdifeloftkd Mstnﬁé\%@@tﬂ/@g cﬁSledﬂQtf‘er& nﬁ@-%%ﬁelfem @nd BEFGEHRR, i@ to

rocess re ee silano r ou

deee g e AR n i, PLone Prmaf SR Bee R s st
separation between pre- vitanin D and vitamn D peaks.
Attenpts to use endcappedocol utms were unsuccessf ul
in providing a peak resolution that was sufficient for
t he assay nmethod of the present invention because any
degradate el uting between the two actives woul d not be
resol ved and quantitated. |Indeed, in identifying
colums for use with the nethods of the present
invention, a vitamn D3 isoner




10

15

20

25

30

(0.96RRT) was observed as el uting between two actives

found in the formul ation. Mre nmethod 30 devel opnent
waigiosgiooher endcapped col ums all showed | i m p@mUS2004/015743

resol uti on between pre-vitamn D3 and vitamn D3

peaks. Col unmm carbon | oading has an inpact on the

elution of four vitam n D3 ester adducts, which are

the products of transesterification between either

pre-vi trapk §pkdds %en‘ﬁhltvﬁf%ﬂD g?aﬂ&iloh B d PR+ BeerCdBHIrAd in stability
acl.d esters ar

st R e o el eo P LT B GresotL i B0t g i e CoBRato, o
(incliding irhexampleGb g the eatslita sradievaiedaniebd belbwtthegsalet egraposition that was
studiéd%\g)’xﬁ siesgdg))utﬁi]l;m ggﬁﬁ%ﬁ?{e%%% Z&%ilﬁ‘] ﬁ’l\é EmleEMeﬁygﬁﬂz%ylabout
Ay A A Vila
151 08 PG g SPRS AR T A B AT O A TIPS 108 Gt
sodiup3abapid. C1DHcolGda sifiennglioxi@a @adabeut 3fl mg magn¢sopstdagatet y aci d
C hal ns ,Astd&ﬂa&i lﬁzsioes She%frﬁ’ch%@BMltMﬁme@ésﬁ cmaﬂemn%ﬁea@tuch

underé%els 6 6?{1efey O g’é\eﬁrba ;‘lé’ﬂ %i gons*n?rg%tfossn g:ll)vr\%ﬁg g )3 1somgrs l?ave been
identifiprbin @feoplary ph@mawefraa@!rmosrmmeofglterm@t ipvengipr (in thisexaepleewsing

vitam@H 6L (El'féﬂe@illé'iﬁro‘i)5~I %rei@tﬁtﬁﬁ@; st\hlﬁmﬁ® LHAH thE@ %d(ﬂtldnﬁlﬁ%ﬁ{ers ai 0h78RRT,
cco nt, of e

056083, 1Bt (BN LRGP Puivet Bre T RisPRe e P RED TG

liquid chpmatoraphydHBILE) a4 Operibed etnw). Stomtiien fpr pamye off thesgyisainin Os jspryers are

showf in096 W Wbl cb&%ﬁ)ns(é?erﬂa&a oh Qﬁ’dMQQanH &AREEhsdsPOMR spectroscopy.
i nter a%}ll on pet\wee

esters,’ FRY ?’Fh‘@ ‘S?%erggr |‘tf"8‘r" ‘F’ﬁ‘ﬂ%ﬂ R’d?‘e‘f’?{‘ég‘gthﬁ%‘gﬂy bya
sigmaRegiall 4y & hgswetdft haivo, frayitamind haslbesn sheyinrig beanfnpedizie precursor to

vitambe 1% agé-&tlgﬁleéiéyﬁrevﬂ)dnh id &mlﬁﬁm&eh%%s@gplﬁ'a%gca@ elnperatures
sthofgh V&1 S ek S 55 Pt AT Pl ST it e A and e

vitamj Prate gorisideredifolserfeghy sah@ plosipkogisal fartionetigmind® sssayh vhen2éported
convéml&idtl)e& eenheasmﬁ\tohsmh @@dxa MPhis Pfa&ﬁ@fémﬁmom‘épw Ph.Eur.

u arbon . |oadin
monc P i P B CRBHATEnf PYAP ey B TRBY P e tat rone
of themgfichiseigerowilltabmoagh th EGH qualifiratiantthreshold o€l.0% by eeighs @l uponths, stored

at25°'a/6@%R|?ﬁB§pprélpngteB§e‘( i Columm Tenper at Ure 25 C
I njecti Phase:

0. 0250/T§ﬁ B RES’P‘I‘“S“‘;"’E%‘@E“% p’°d§§%£8 & orpet ‘r"‘}“r'“ 57 7“515%%}-‘\‘“ by
transqRgrifichtiongreac@@ns of vigmiandd; Gith thermediPinehris gk eesidGEMAT) @IS vitain D;
granufed LidddTh thl QehpdsitthnSSMMe pReséik inRATRH, Strhét@Ys GETRE bethddk elta5mﬁ)3 ester

adduc?seare 9503501\%\5\%8{(? gggﬁ} p %@rﬁl{%e&?; %@sg%nagcs {ét%atg @Lb a%d n
decarmate (g gstegs ofyjtamia Darr Bre g Sragip %egt%[@éduf@emzt’s seperptgd 5“11er by
reaction of pre-vitamin D3 with the triglycerides in the vitamin D3 compound or by thermal conversnoh
from the vitamin D; esters. Of the quantifiable degradation products, only the C; and C,; vitamin Ds
ester adducts appear to increase to any appreciable extent during the stability study.

Available stability data indicate that these species should not approach the ICH
qualification threshold of 1.0% weight at 24 months, stored at less than about 30°C and at less than about
30% relative humidity (RH) and they are not expected to give rise to safety concerns in any event in -

embodiments of compositions and methods of the present invention. Studies further show that after 24

-31-
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Usi ng detection nethods of the present invention, both
pre-vitamin D and vitamn D peaks can be quantitated

WO o00sal™ue ate the total anmount of vitam n D i nP@I/US2004/015743
sanpl e. Specifically, the nethods 20 of the present
invention are sufficiently sensitive and sel ective,
with a sanple of about 2800 |1U cholecalciferol, to
di sti ngui sh bet ween chol ecal ci ferol, '

montH3 Wérf:med%g QLSQ% D e“is&l 0°é lleg' ﬁ'}aﬁ an&%W f{ﬁ toépcgegltaﬁ’ants%ﬂh@ ct

one or nore C eca er ol es er a UCtS r one or
compegifiops qf the Peeprgt Breation if G%'Panée%? adducts. -30 WO

2005/ 1179406 uiiethtooBBet04ADih HodBunddigs egoxidap@sthrofigh induction by a free
radlcapﬁﬂt?{fa]: (jJrg*)on&héoﬁ A sg‘?ﬁ! oq ?&l’ﬁti@g %a’septg f&&qd/%ysof B%ﬁ@ctsb §fnfd of which

bserved 1 n stabili st udi es ({%ﬁar maceut | cal
have ‘Z?S‘h‘ﬂiié‘f £ &ﬁgre%srtawﬁ éhapffw@g@ﬂ?n 9 rwe?ﬂl Pd’ﬁg’a Prpndagpgeifically,
vitam@l&s @ this @dtaiwe) i0 wmddimgents df cognpositiobxefiiel peesGif invéntion ¢vefirms the

autoxx%gtﬁfpllalbﬂlﬁyyof 5&3%% lggsm %éﬁ‘ Hahﬁde WS Qéﬁﬁve&eh?o Jn%hlo%morphous solid and
nmposi t'l on st udi ed conprl SEE about

exposs] G FPUHAFL DA HIC. 60N P05, HLGUHEA B eX B sicton o
vitamigiDg ant tBsappakrncd of mbnyhdies@vedglegradatianqradsttadxhibitipg very low ultraviolet
(Uv) %Ll{gﬁuno§@lon§cp %Bsufé?trmdes msé a@%ﬂ&ﬁs c%ﬁ]thlyxgd' to Hcccreaﬁbclg ?Urtha réaction
roscar nel | ose odi um about 0.8 ng col
oceurige| i con di oxi de, and about 3.1 ng nagnesi um st ear at e.
As depAatoeddetaiiedrndlysisf tHehatoxsdatioc ¢ fivitgnio D; wat camied oudBsing the free
radlcall ﬁﬁiaﬁm @zcb @s-ﬁ&“‘yl‘bgl%lg QAIBNL R Bhis e‘ﬁ&'nﬁl@nt H@W@ Q&4 tFinitiate the

vari et hermal an emc neriz

autoxiiipe oL BRI T8 it € @OBGEROF BRG] B HPLC using
uv, r&xedwﬂnamgmp(méﬂ) ARGy yioratiad lighowpesng (Ebfsiewétion the prsgs @imwed that:
(a) soi 9 ta.éeq o£1$1zfﬁor‘i Jﬂ&ostaﬁ?ém InﬁlupH%Eé?Qiat](Ql dedB&JT’(H? a@gxxdatlon can lead

eca er ol . pre- w{amn D3, trans-vitam Eﬁ
to gra wade@tﬁwee of tha iU %wawp*r%ﬁ%* tiog wnﬁppfseﬁéeﬁ‘eflaki"ﬁs‘ﬁh‘?E d
detection()@Rielot{enining haffbrdedsignif@antly betf mase teesveryomd {d) the nafs spévgometric
m/z raglgmq B Yas W i bp RV Q;wvms@ma LdnBHhed ik RIRE A8 rahmese reaction
C) as described below). Structures for sone of
produgthese’ vitam n D3 i somers - are shown in FIG 5.
St r uct Arradiolgbelnsaldy Saonsduatedinha stahpot chivicteNs, vitami [)s degradation in

a graxﬁg%mGQt?&SusMWeﬁ%gﬂeﬁtg §ﬁ‘3&¥osn\{h§ é me 'Bre@n@ﬂdenh&f’cohﬁﬂﬂf‘gr about 70

e-vit to |ntercop X é/
mg alﬂ_@roé‘thFF&taP%? EOOJ_IU-ﬂq,% VI&Q%DS H[‘ nfulxm a'\gﬁ c\/vnexam D3 was tilizéd as a
mean{éf@raskiriz @legradeDvitaadn DL @depsiniontof thendseindfV abaarpdn ghagacteristics. The

radxol%efeg ltl{t h DE Was u}éblrpa%&mg’a f@ﬂ\qlag&ttnat %@éf’éd@ﬁe v@tﬁrﬁmflpé}mmb {ked in
rrum cong}eu?t rations at

f ny r]'h°| i g ( he
emboﬁleﬁ?ie? &pmpasigions of the prssegHNYERUAN: 20ty Py ANYHACA fp &aREY t Thepe
antiodidahtgelel/in ithe nfodel Germolhtioni as ariamedired Beeldwsentiaxidanti¢viela gpmideded
desua@ﬁ.%rm') erylhltflgﬂﬂuﬁtlas ah grd&Q@éisQ@ fh@tdiegrg’daﬁ&f é(:@.mteﬁ' FitRif H?easonable

» si ol ogi cal function, vitamn en re
tlmefeeﬁv%wi%wa]e pplzestAley $avepinat ‘g)u 7&’@&%3‘%@&%@“‘ W@a“o“

counting (ICSUN sndyeert-phisé Kighmtfbrnlasie liguid clidbmadEegraphP(RPrRILEY wdphs
s:mulraggou%/ A QKE dﬂlu@%acﬁ&fatteafonl )\ glta‘?ﬁlﬁ’ gyﬁgs%f a;fpmxmﬁml’/ﬁwas observed for

é dy atalnlﬁate hat none 41 4 stabili
camplt ep 3 SEES SR Hep1eliapP BE el FeRFIS T HPpisod sabily.
Resultshf ehishodighisafe shovafin by radiigbrnategranBfontinrderaded samplas @f Flgt 6, which

show 5&6@ Z%ﬁ:dg lﬁx{}es@ﬂgf QPR %op@& mg:ﬁ%peawt% bgﬁ’ﬁﬁljopﬁr&ﬂibtn Ghdse results

ro

R U A I T R s
with the medi um chain triglycerides (MCT) in the
vitamin D3 25 granules .ygsed in the conpositions of
the present invention. Structures for sone of these
vitam n D3 ester adducts are also shown in FIG 5. The
predom nant species correspond to n-octanoate (C8) and
n- decanoate (C,0) esters of vitamn D3. The
pre-vitamn D3 ester adducts can be generated either
by reaction of pre-vitamn D3 with the triglycerides
in the vitam n D3 conpound or by thermal conversion
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fromthe vitamn D3 esters. O the quantifiable

degradation products, only the C8 and C10 vitam n D3
w@00eaimo6 adduct s appear to increase to any appCEUSBDY/E15743

extent during the stability study. Available stability

data i ndicate that these species should not approach

the ICH qualification threshold of 1.0% weight at 24

nont hs, stored at |ess than about 30C and at |ess than

prod @RQkth reda&%[f\ﬁib@&i)t}bﬁ kiRt EhedeYprdd R acanbl thiN8Y oA¥i@mMhAY;. Based on
concerns. I n an

e Il se
s G B0 s P SRS, R A T R oGP RSk hat v of
a safgly exmeant initablegernbodimentSpiisdinpssitibusrof He presinowventiat * af t er 24

B 3 1 W '[%Q gééelimz%q@onpgénleﬁgg QMOADF thdasurf Qﬁmamwlnetxc

or ed e
Para‘%“é%ﬁ ma{“&’t"‘ |“P‘H‘ééﬂr 38‘5\‘1‘%%"081"?@%%"“*’8%‘&?66%f ‘{“i Pd‘??%“‘ B’fv e’t“ﬂ‘é The
pharpacelgratic paranesess themay be ineasyred inclde Abiovrempe totd! urinagy exkrsigon, urinary

excrddB] 8fe LirAeCthd RAkn- ébh@eﬂtﬂétl@n Regaamb ogdey (@@C@@k%isﬁétrﬁe&ﬂmm plasma
nitiat ol

conctggrgt}ﬂngﬁ?a{}g‘rr%fp bon 811d 6%r%e ?nCFn?rgtl;]on rﬁegéag a%psrefx q;ﬁ]ﬁxfe (ti) of a
tablet/ such es; for @fampke(ﬁdemtsom;s@m ahgfit Wﬂg@lﬁndrsnaltmé alipuedB00 IU
choldc&l&REdLf THRE md3RRERER Bérikth uﬁt egiaacrna&ttsecrﬂtmsmguam&fs aMA $&RAdR of the
s O bR b A ol B Sl P e
body[fthe Bterias dempasttaied by eomdrispmie rechiamended daidy emeuntsef ¢ wimin I yompound
in th@Jom\sbslit@m dhd Q&%mb&g dMHe glresew &@mlda) D3 was converted to an

f Ir omorzdg%@%ogvx}e tﬁ PfSiﬁPt nve %ngeglmfgm és ol}‘ﬁ\egs%%ngrcﬁ&ecalmferol

in hugwn senen after atlednistiavign of p pl@fmacqqtlpeﬂ pempogiBongnemprising alendronate and
chol@ﬂgﬁﬁfl Ql%QﬁetlQ)fi cﬁﬁ;m&mg' n{ 1 ?ﬁﬁ{lﬁlﬁgmg Qﬂi'lﬁd@ﬁ 4 &iﬁlp@ﬁﬁlﬂ%@ﬁqﬁnsmg

€ ,2B80
ale“‘f‘ﬁﬁ'@ ‘8‘8‘! ﬁf{“‘%l %?%énln‘i tZ‘ g BEEAB {als ong™ l% er’f J%Cd ng oe
cholag@lcifesdh fem dhw plasma fample taefam ¢ Gt solodanutd @dctmp\thp(glyoéecalmferol in the first
solut@ﬁt«v@h h 8dn AR tY Brf ol ortn]%% Rt et mttlb@ﬁo&fcts\éf HRREAKiERL; (5)

s b 2iop A P R b kel Fifeg s Bt et
chrorAd & pva §1RLER ek parationvng K@td@ecmrean aggurs Rf qﬂalmatﬂlfere\‘m {he sagprilausing
mass@%c{r&c &9 HdnQ@Rbodlh&t 5@§Hh§thdﬁ9th@ﬂl&dﬁﬁte cPiftiskd @pﬂé@ﬂ 1,2,4-
trlaz% ?H’gg @vﬁ%%$§i ﬂf@? #é?ftn}% sdcl:t fire thpnraay ¢ ed%cc}e 'CEFT°0 osmcve
ioniz3tipe nrodsusings hedteshmebhlizdn atobe, afdahaySerthgr qoglpnsfgrng;r@g a deuterated mtemal
stand3MitcREHRLd QMo kS Runtad PladnRAEmHIE) aﬁﬂJéxtrhdﬁhg réAe g Adtkdtiag) and detecting

on Cca
the dg%gixtfcﬁatﬁnélﬁt%?arcr %‘8‘)(%?76}15‘%%%% [‘}% lrhg sarmé) ﬁ%?lgcaﬁcqurgl This method has a
limitapmantéation FEQ@rof efolekabaifsrol gfthds @a@pgn Odegmdt qhglﬂcalcefpfoltvht'@n 1 mL of

plasrfd D BEashiad dan Afth@mdRdr G pdehdimantioh Ys a%ﬁ&ﬁb/m&phonate composition

et b S b BB 0 TR Gl £
comppeififr yietdscat tebsg omyoff d:afqllvwng}atlmtéq@fes(Ilrﬁégéamé%u ioprpf chppdecaleiferol

of ab@ﬁt@d@@ﬁéh/mﬁ W@@nxﬂb@ﬁﬁﬂma&kﬂ?t‘{c paRafneteR MeNE G @tndafuradwithout taking into
cteri ze Vi 1 O

soofft kT HSE A P L9 B HERT L obf o AU B bou

297.g ugipoki whesinghafhatniaeokine éosnarsmetiers hasig bpearnearrg oy Giking infrseaunt

: basel?rg ch&&al@if&&%r@rﬂ %&exﬁﬂ@n@&ﬂi@ta p?ed&@ O nt Jén.(m7&o@3alc‘v‘fbrbﬁd6hd’&mranon as

um | abel ed vit i
s covpaiiand et aRP St ARGk ror vralRR Y e BB e

changes in UV absorption characterlstlcs The 25
radi ol abel ed vitam n D3 wes i ncorporated into a
formul ati on that nodeled the vitam n D granul es used
in enbodi nents of conpositions of the present

i nvention, and was then analyzed for stability. The
anti oxi dant |evel in the nodel fornulation was at a
reduced | evel from antioxidant |evels considered
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desirable for conmmercial formulations, in order to
ensure that degradation occurred within a reasonabl e
wo povsfiraoe. Sanpl es were anal yzed after 14 weekGI/E52004/015743
40C/ 759%H and 70C using liquid scintillation 30
counting (LSC) and reverse-phase hi gh performance
[iquid chromat ography (RP-HPLC) with sinultaneous W
and online radi odetection. A vitamn D3 | oss of

phamf?ng‘ﬁ[‘n@ﬂ@ JARele hé‘\@%éﬂ@&aéﬁ% 8y %%Qg fn%raccoﬁﬁmﬁﬂeﬁ& BdiQhREeré serum
G/ 759%RH ¢ g ndi.t i

conceR P g1 B SBREL L BAmEF BT e o UG P B | P peiod In
anothexembgdiment, aheeomﬂm@mm jomptideea bispdiowhinets med dgleairiferbloyheteinen plot of

plasmd €S e Shn 3 AAREBBovEH 126-hdaes der a‘ﬁﬂin?shatloﬁ Bpt‘ﬂé &)n{p@&ﬂﬁ y[eﬁﬁ laQBhst

r esol tes,. non
one offh TR P a4 S LB S AT 9t "B B ALCRG F PR SioR (o) of
over 180 halesyf @bauha? nymmemmﬂhmmwkyetmpa@mptm &eve beanimegaguped without
takm oqgcgﬁr@gﬁ&n@&io%@ztlémé%h %rdnﬂ@o@cemﬂitfbhspli Rast-sq@dre¥¥DS) mean for steady
e e TR TR

Cls acc nt oss )

‘pharmafokineticomarame©3 havBdeandneayyred b t&SIeg sltwqﬁqunttbysem?aﬁhyg@blfeml serum

concehttbsiusiHa% pr@dgs@()(lhrqafﬁﬁl Vﬂ)l&lﬁgfe@m’ adréntration aﬂ@&ovﬁi@&@&fded to

o eas GRS R ChAHFS A7 PRamEb s PrSRR st Gl bl 4 nemi.
wherdimthepteingookinFiepapmstsesiave bagnanraiud by taking |lqﬁfC4°ERﬂlétsba$?étl@n ods
choleQicifB RS ce&eﬁtﬁﬁorﬁ hafBatkaimtor 6stifat@baad1E ofecdldiferol over the
mamal s upon the admi nistration of the conpositions of
IZOhWHQ“HPesent i nvention. The pharnacokinetic paranmeters
t hat nillhe preerimsuior elsd anednpdsses Ffcgmpesitianpyhecin g ploggf the plasma

conceHﬁdtlelaS%hﬁgchcﬁérbl(bﬁ a mh’rﬁr‘nﬂ QU 12(BRoars QdrQilminRir£idn bIELIombésRion
concentr at vers

yleldssf gfag)}/ ﬁﬁ?dnﬁﬂ?ﬂ’uﬂ P conchbtuigh(]t f“ﬁ)[ o(% choYe(:%glfero }t’an arltgmg}é mean time
of oca@yrence uf CulrtEsy) obabdutd @ hawm, engrvderainrthet nhmam?-ta)rpaﬁp‘s‘alis é?ﬂe been
w1th0b@!ﬂ&ng ihth %cgﬁnlgagélmQEhoﬁcal&@Ql &Fum &H&RraASns. 104 fuﬁP(eﬁBﬂi‘lb(ﬁlmeﬁt the

ke e T YT T
compesitivhiir manrhag tha iszbelit ?-‘rbﬁbcslrSo#ndttﬂwh@mm&@Fttqp@ﬁ@"%‘ﬁ fave been
meastFEd Q&n Qo hd36unt RE@BE o lebdM@RRI deRith dBh@BHEIBNS using a subtraction of

rmace eff ctlve | evel s of al endronate and
““mgﬁgﬁgggﬁg?#§$8*% %m? body (the latter as
denonstr ateth diermaionthartiagunokinstic eherererisHesof the gemppsitions of the

presefTRERHoR, sbiefof\bhrh &Y i3 mAn GHIRNEYLN thnddniizel @paﬁmﬂ troQ6\&r study in

236 hgel.\lgbmnhg%ggnt ?valggr{;asg E\r eserl]g toI \(v%ge con ultfd én th?srgtugyﬁ d%fcrlbefi in detail

EhtEs i hventon i ne
in Exgrepds Ubalavg the Intdrmacakindtit pargrhetery B\UGo 12w i Ta@2BthicEfT @Opcentration

medtﬁ’n@%a‘f’én%aﬁfﬂﬁé I’})) of viRmPA himiaRkiel 65 70GAIANAIohdtOTB00 IU vitamin D;

combfpéi?n;ﬁ\ eé g ﬁ tgl 2%0%'?? I%anga i tﬁglg%l'e?ecs%dl%lgf I% anLt’lon tlgt;e urmary excretion
of alepdroqtrsyas ptgﬁectjlgmgpq)rgblwgon tables frfielatient te thg gepe-weekly 70 mg tablet of

FOSANRKEC @l s‘ﬁ}nfrﬁfyo k1) ab@hg leﬁd?dnﬁﬂeDSDOfIUQMrﬁlh ©, buaraatich twleamdmg

to therﬂreggr}trﬁwgrgﬂ%}v%s @%ﬂrﬁ% %eq*uvaleng E) 2 7?0 al ﬁen&rorta Af)tablert %ﬂl %}%ct to
alendfdnete biqofaidabdite (P @\e@ioa\{aﬁab@lhgoffv:tprgm Dy i 51| thg 10ame a‘}@ntiqqnaée/ZSO v

vitandil @;BBQBi'nLt%n tBlel D6 A Ot Gcfntam?ﬁgEZSOb Bl \Staﬂlndiﬁ {wistddd alénd@itnate) was
showg egl llsard %r}d (§ C?SJIO%‘%% ecr:ldr]:mea 0 &.Jsoltamﬁq? ﬁa‘fi\%ﬁ Hgft ab&%rdm to the

tFon pro uc of ¢ erol usin
hlgh performance |iquid chronatography (HPLC)
separation; and (6) detegti-ng an anount of
chol ecalciferol in the sanple using nass
spectroscopy. In an enbodi nent of this nethod, the
di enophi l e conpri ses 4-phenyl -1, 2, 4-
triazoline-3,5-dione (P-TADO or PTAD). Also, the
detecting step may be conducted in a positive
i oni zation node using a heated nebulizer probe, and
may further conprise adding a deuterated internal 25
standard chol ecalciferol to each human plasma sanpl e,
and extracting, reacting, separating, and detecting
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the deuterated internal standard chol ecal ci ferol al ong
with the sanple cholecalciferol. This nethod has a

wo 2ovst1106 quant i tati on (LOQ of chol ecal ci f er obcDUS1088615743
t han about 0.5 ng/nL chol ecal ciferol when | niL of
pl asma i s nmeasured. An enbodi ment of the present
invention is a vitam n D/ bi sphosphonate conposition
wherein a plot of serum concentration of a nammal over

prese;lrtagvemr»ﬁs ahbbtvelo lﬁggﬂeﬁll§tvgl%leﬁﬂd Q&ccbﬂlﬁlg@olt Q‘aﬂﬁg&l tdr @)&mple that
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In order to determ ne the pharnmacokinetic
characteristics of the conpositions of the 25 present

w0 noentioon, studies of sanples from an open-| abet/US2004/015743
random zed, 2-part, 2-period crossover study in 236
heal t hy non-pregnant wonen and nmen age 18 to 65 were

conducted. In this study, described in detail in
Exanpl e 7 bel ow, the pharmacoki neti c paraneters
(AUCo- i 20i , —Em—Fm——and—serumeenrecent+ation,

medi an appar|vtivm¥E -1 ife|(ti/2)) jof vitam h D3

adm ni stered as a 70-ng al endronatje/ 2800 | Ujvitam n D3

conbination [tablet relative to.a 2800 | U vitam n D3

tabl et were |StW@ASNPH agdi¢86h, |t he®dtnary

excretion 30 _ibxidd idr onate was stjudied in the

conbi nati on tl@gngsqmdgearrﬁg at i pgy7 0 |t he yQpge-weekly 70

ng tabl et of In sumary, ?? 70 ny

al endr onat e/ DO 1 U vitamn D3 conbinati-on abl et

according tj|o the preskml || nvafti on wa®¥shoin to be

bi oequivalent to a 70 ng al endronate tablet with

respect to alendronate bioavailability; (2) the
The rpjubbiag @bIEta pie |u§efiy1 ggsordanseqritbtheprethods qfpthe pmeq&@lventlon for preventing,
inhibihg Ml @REdr @k atid g Ostdobbrosis, foleNamplE3SigilaHY, faBlkts 6dingrisiag Gtheradidive

. torC i Q. ' . (Wi .

v g A AT AL AT Ly 1 GRL BRI iy .
aboutdS g, &gy %; &/1280@: T0ung/il 40478, A8Qme. S6hpe 9at 126 meraphiat
SimilayG bWis BgmirSing bter reldide WEROGYItdmid DO fer RETdosiz2 @ $tepadrbinidduding,
bu nIFREDD, DG b0, 9306"@%0@99{!%& 946%%91%%36 . 2% 00 bd 36,000 1U per

1’5 "expect or exanpl e
tablet; [§y¢h tablticray e émlylstarsé ﬁtﬁ@erwl% ‘H“%‘%f@%&"s‘ﬁ?‘?b‘ﬁé‘t imenthlyni n
D conpound of the present invention will provide
vitam n D3 bl ood | evel s @5%,,@{ 4 herapeutic effects
conparable to the vitam ood | evel s and/ or
therapeutic effects froma recomended daily dose of
BisphtsghamiteinDVitshie D Gapdiidnl U vitamin D daily, over 5 the

same pef opngos"i;éo tc&ﬁpr@fﬂ%@@éﬁ%%yna{igﬁd gl%m%fD Ing)ebe oprﬂ)ared using

ﬁﬂ‘ghos ate and
mixing b forAiaios teglmiqupsess Agserhedhin thintperifiation- 4cempagitiphegntaining about 35
mg oEA@hAE dn haldnbB@nin @(ﬁd activeBakis, AgH xaPbERJ dflvaidmih Ok mewbe prepared

usmgﬁﬁ%‘é@ﬁrelg‘t l%h ;g exanpl es further describe

raee ments Wi thin the scope of the
present Lnventiaon Thp ex

t he pur poggredienti | | ustrationjand are not ter Tblet

alenGORE eS8, Th i@l ons of TiBg, present I nvention as

] vafr rattons-thereof—are POSSi IJI e wtout ucpcu t 119
Dry Yitamn BHO0 grapyl¢ést and scope of| S6We* i nvention. 15 EXANPLE

Anhyliroui SREOFPhonat e and Vitamini b dabl ets A finished

a conbi nati on . tablet contailning

Micrg,q?yglglugéa H‘f@t E HrR—-abeut—7d %O-Q,.mg abvde auc

fr A
Ui oTiac C OUUI U auvuut T gy darmryuruouus T I CC abl |V}

Magresjum SehrataiNF and vitanin D3 ((difae 2800 | . U. (about. 70

Cros@nellod¥shRub NG edi ents ident izfoineéj in Table 1-1. AII of

TNe exclipients are n@ and were Sel ect ed
ac T EIe SpaieimmeArroxishy OO0 (Upsepre gy Berpror A mIE of t*gf; granule is
equiviinl © aloufl S60T HDI et Conposn tion Al endronate Sodi um 70

ng/

-36 -
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Vitamin D3 2800 1.U. . Tablets Ingredient ng/ Tab
Wei ght % Al endronate Sodium 91.37 28.1% Dry Vitamn
w®3003A07986. 67 8. 2% granul es M crocrystalline AGN/US2004/015743
40. 3% Cellul ose NF Lactose Anhydrous 62..35 19.2% NF
Croscarnell ose 9.740 3.0% -35 WD 2005/117906
PCT/ US2004/ 015743 Sodi um NF Col | oi dal Silicon 0.8120
0.25% Dioxi de NF Magnesium Stearate 3.0870 0.95% NF
The rdsQltifg do3ap fakMO e 1dee infaeSttahde Mth tizldethods AR preSe@tlinidition for
CCO i 1 : f t. iny '
prevefE2HABNAE (Ml & BEHELIBRRAR, ol Al STy YDA
compggReeQihsd Fedpdiy s eightyof algndrgapte, on ap plpndeanjcyacid pegiyp basis are prepared
includifEYPUt intiliftGre @fodbut 2 Snd § W, 8. 168hgy Mt Smg 70 lge i m@NZE0Eng, §5D mg, or
Al r a . eq. . . .
129 P SR P AL g g PER] BBALS i Byor i
dosagg arp prepgjed inchucingprbpt natdjmreq to Pyt 00, 289, 00, 509 ThigBAWHU, 14,000
1U, 28,002 0or138,0¢0EIU debdbkt form Suth déstge\fornds ala) 8d SImiradigaed 4 infe@vals ranging

¢ 1 A !
fom GG 8o P BERNAI PR el ! AL BT BE o apaRe
1, 400, 2,800, 5,600, 7,000 IU, 8,400 IU, 14,000 IU,
28, 000, or 36,000 |U perexaniles. Such tablets may be
adm ni stered at intervals ranging fromonce-weekly to
bi -monthly. 10 EXAMPLE 2 Bi sphosphonate and Vitam n D
taspin R T osition conprising a bi sphosphonat e

and Vi trableticdmtaiiieng abeit P @PETaiadrodicgh anfiiexdrtige @Richetive basis, and

. | .10 . . .
00 G 8 S B ARACHBRELNS ik o g v
ofingsgdies®: al endronate, on an al endronic acid active basis,

and about 5,600 IU of vitam n D3 may be prepared

Alen

using the follow ng rel atfyg;wei ghts of ingredients.
| ngr gaert—Per—Fabtret—A&reroromate—vVonosodi
Tri hy@rapeitid®(pe8atig): Dry Vitami n D3 100 granul es 56| ng*
Alendronate sodium 91.37 mg'
Silicon Dioxide, Colloidal, CAB-O-SIL P 0.81 mg
'Dry Vitamin D3 100 granules * . 26.67 mg*
Cellulose Microcrystalline NF Avicel PH-102 131 mg
Lactose NF Anhydrous | 63.35 mg
Croscarmellose Sodium Compendial 9.74 mg
Magnesium Stearate NF (Non-Bovine) - 3.09 mg

YEquivalent to 70.0 mg free acid

*Dry Vitamin D3 100 granules also contained medium chain triglycerides, gelatin,
sucrose, butylated hydroxytoluene, starch and sodium aluminum silicate.

*26.67 grams of the Dry Vitamin D, 100 granules contains 105,000 [U/g of vitamin

D,.

The resulting tablets are used in accordance with the methods of the present invention for preventing,
inhibiting, reducing or treating osteoporosis, for example. Similarly, tablets comprising other relative
weights of alendronate, on an alendronic acid active basis are prepared including, but not limited to,

about 2.5 mg, 5 mg, 8.75 mg, 17.5 mg, 70 mg, 140 mg, 280 mg, 560 mg, or 1120 mg per tablet.

-37-
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Anhydrous Lactose, NF 71.32 ng Mcrocrystalline

Cellulose, NF 80.0 ng Magnesium Stearate, NF 1.0 ng
waemsaemoel | ose Sodium NF 2.0 ng * G anul e COPCEHUSE04/015743

approxi mately 100,000 11U per one gram therefore 56 ng

of the granule is equivalent to about 5600 |U. 20 -36

WO 2005/ 117906 PCT/ US2004/ 015743 * The resul ti ng dosage

forns are used in accordance with the nethods of the

SlmllQ'[ ,eéﬁgtg cdnﬂ%ﬁﬂé 6t9é? reflag('e wgélﬁ‘svcﬁ Uﬁdnﬂxgm ﬂepmthfoga%QQe prepared including,
ot nasF Pt G0 S RO 100l QPOHER 2% Qi G400 1U pe

tabletw@udljhtbetsoday bt adndrigered & jntapvalsamgmk &t oo veeeldy tochi-aobthly e
basis are prepared including, but not limted to,
about 2.5 ng, 5 nmg, 8.75 17.5 ng, 70 ng, 140 ny,
280 rrg 560 ng, or 5 115(3&%?[‘&& tablet. Simlarly,

G S/dugre B jog iA pficat | ve wei ght s of

V' tani g, Mrmequ&cmﬁmgﬁm gchple&aﬁ&@@ inl pGG/liéil%rﬂgm
not imted bout

but h fe‘ (? 8)' é?ﬁh
alendjoppte wt emémwereiwme pyaEe: 2§”°OR?6° - Gossaysr. Gb‘ Pl bty
nonprégaatg@nfenammesighl 30s sgeastordngedTybjtrt rediveons blendzehag(70-mg

tabletlumag}( f/e@i%& A QF@& e offy ﬁ&fm QQ%UY@@Q &a&n@mgéred’mi‘ﬂ{ At Mendronate
ese _dosage .Torns tabl e

X
ablei B8 Of B8 D EXAIPEES PGB UG PR aR e Wher
vitamirellyl vees sdriisikibred wittcabenti@nate, thg viadnow D; f@vdamgvas fecaristitnidd mrédmd, of

plain &B v@fgr Qlld QMB@@'&:@ tOQﬂé SQbJ@& t’vitl‘{ﬁe Q@:§i¥(§1ate ﬁlﬂfét (T?e&Q\Qntl | @fe vitamin D5
usi n%| net ho

s S Ry 82 02549 LR g v s
Thercifdrg) a @il @situge of PADIME oBpldin tafempoeistaioinisepe with tibvigan)in D;. When
alend%ﬁf1 QE laﬂh%te%:gqlom 940 A v&iBthe of%lalirl t%t@'v@g(écﬁﬁmstered with the dose

(Teegpeatio) ééle§t St “ﬁﬁwut By aewacF'beéfeffg?%ﬂSfQ\g St alocation
are inAuble@ll. PH 102 131 ng Lactose NF Anhydrous 63. 35 ng
Croscarnel | ose Sodi um Conpendi al 9.74 ng Magnesi um
Stearate NF (Non-Bovine) 3.T@bles#gl Equivalent to 70.0
ng free acid = Dr yTiatneeni SchBBati0dgylmnatioss al so
cdntarned medi unggdua! N triglyceri desperigéhali rPeriod 2
sycrose, butylated hydroxytoluene,|[starch and sodi um
algl\ ansulcate *26.67 grans of [thesDry|Vitagi n O3
1%

14 08! 84,4005, 3008 0669 0000 0b1d 9| of vitami n

2 (N=7) ) . B A
ANs 0001, 0003, 0006, 0007, 0010, 0012, 0014
Treatment A = 70-mg alendronate tablet with vitamin D; 5600 IU.
Treatment B = 70 mg alendronate.

Subjects were sequestered in the study unit the evening prior to each treatment.
Folléwing an overnight fast (except water), subjects were administered the respective treatment. Subjects
continued to fast following drug administration until a defined meal was administered 2 hours postdose.

Clinical supply information is in Table 4-2. The composition and analytical results for

the alendronate tablet and vitamin D; used in this study are listed in Tables 4-3 and 4-4.
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D3. The resulting tablets are used in accordance wth
the nmet hods of the present invention for preventing,
WQ@Boosnimiobs t i ng, reducing or treating osteopor OBCEHUST004/015743
exanple. Simlarly, tablets conprising other relative
‘wei ghts of al endronate, on an alendronic acid active
basis are prepared including, but not limted to,
about 2.5 ng, 5 ny, 8.75 ny, 17.5 ny, 70 ng, 140 ny,
280 ng, 560 ny, or 1120 gy tablet. -37 WO
2005/ 117906 PCT/ U82004/&|-%?%5}‘pp1§5m | arl Y, tablets
conpri si ng ot her—ted m.v$ 3 =gqm n D3 per
unit dosage ar p—pttiared OIERGY, ki ..%sf‘geﬁf?ﬂ? not limted
to, about 1,40 600, Q0 I'U, (8,400 IV,
14,000 | U, 28, 368"dr§“ag 75(5??0 IUY[B@r tabllet. Such
tabl ets may be| udmimDst|esemivat |iGimakyal s Jrangi ng from
once-weekly to br-nonthly. 5 EXAMPLE 4 Effect of
Vitam n D3 (Powder Form '31 AI endronate Absorption To
exam ne the In&ﬂa@ontageqnblg o] (Ehall%gtet;lsncs

( h I Cbal bl I Tl Ul ' Ppuwuci UI T OT1 al UIIUI"UHal C VVII.,n

admi rﬁompevnt@d(mentableté| ngI e dosage, a fwo-peri od,
Cr 0SS OM&dron&tk s6dund N 14 heal t hy, nonprepggnt wonen and

men, was conducted. S ts received
one alé}‘eﬁt Se<])’\ﬁ:ate % 10 tablet in lﬂ o8 p&iod. A

si ngl Cellwase h@FYOW%%IFﬁerNFBS’WS'G‘@@ | U wg é4Q:QS)a@Bn ni steref

wi t h tmgn@mnsismam@alpatb&moaaerm one | of;5tige two
perilod bas‘(?cé Qn.a uter gener at qO%atl ent _

V\Athw&emhe ALLt am n [B powder was
reconstituted in 60 nL of plain tap water and
adm ni stered to the subjeg} s h the al endronate
tablet (Treatment Ayiadil®,dlhaiwld bottle was

rinsed and filled V\Aﬁohmmo,qrghapjctem@g ntap water 3
tinmes, each then adninistered to the subject. 15

Ther
was a@hmmmmne(p@@omnh the vitanmin D3. Wen

al endr9R atsmidds Tadnbacwbaped al one, asi2dagvl vol une of
pl alln Tap water _was adm nistered wth the dose

(Tr V‘qlle'ig\56OOIHf least 3+ 14-d - -
each period. The treatnent schemat i c and al | ocatl on

are in AT J(J)seérwere adrﬁ%gter-gg‘ﬁ)lll ﬂ'% E:ILI'I ogg gB%?{ﬁ:%hin%ttérf’ I@g}gcts

AIIocatlo

were @@mgster@@@ﬂnglmgron%ﬁ)gng @nggwth @M@L ofyplairgtap W(“Rﬁ -ﬁy heg sybjects were
adm1ﬂ\§e&wtamm%se%@@ﬂ 1004 alefdebhble, t1RQEEect:O dinskiuead eRiispend

and cg- admlfnsten? agen% {SOW%g aEl?tg'L ﬁltthevvlt&nxg\ﬂ E@snksﬂp;ﬁ)gd %%pagul!ltyi form
and recepfti@ited &y water iptihg %@y sitaycihe mlwolt"n@oféwﬁ ia‘i‘T’g‘mﬁtF*ieé pith gach
alendHARB ddsé RaLIABRL. Sublfedks! rQanég inthe fast&irstategbitan h@btiondlBap following
studyvg?ué a{h})i’msfré%lojga Cdt s%bs?@%rﬁly sermdqI d%ttin%d g]galt ES)]JC%?Q‘I?&?HCH Mﬁlght for the 2

“hours between drug admlmstratlon and the defined meal. Each dose period was separated by an interval

F ed

er

of at least 14 days.
Urine specimens for alendronate assay were collected for pharmacokinetic analyses over
the following intervals: —2 to 0 hour predose, 0 to 8 hours postdose, 8 to 24 hours postdose, and 24 to 36

hours postdose. The urine collection obtained over the 2-hour period just prior to study drug
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The conposition and analytical results for the

al endronate tablet and vitamin D3 used in this study

‘are listed in Tables 4-3 and 4-4. -38 WO 2005/117906

PCT/ US2004/ 015743 Table 4-2 dinical Supplies Drug
admiff@b@AGyovides aBBel MO klBAdrohhte H@érﬂﬂ@ﬁdﬂ KQ uﬂﬂa spedthédt wer¥edlREtedin
o RS ArPRR AT EHF By B 8 e SR RIS el e e
colleciprsnirScgnanscof besigiacidvere adsdpd wghe comemrwe PRger hing rths@sgmnmg of the
tlmedlﬂté’rvﬁ 8Aﬂf§e endRF dadh DHR (Ml dAGKty Sl ahd dnﬁﬁ ufilre oﬁHécﬁ@{ wab Oighed, the

specit% g?%/ wng&ed al(-}’ci1 t%e nelltJ ﬁsntxee%{egmg ged R@?leg V\% acnndd in situ.

OS e
Five g off 6N élmﬂrthéprrfleAed RCY W@%adéeq RET 20sz¥+ %f urineo bﬁ"tgat Lﬁmwwmen
pH to@2 an H&l@ﬁvnr@@\iﬂﬂﬁatlofﬂfeWhﬁbéoﬂﬁbn@hﬁﬁg’iﬁﬁe@ﬁﬂd&khrﬁ;ﬂe was@liquoted into a

polyp r%%br&ilgeé éo t;:c): 5 orela?ro%I E-)ZO"CPgrﬁltl M#ﬂ B%gag?ﬂlquil rtrggxato%raphy .
(HPLGRgseay mqmp@teér &kr tﬁteuurlmwoh@wé?f eaietigdgiieludingthe (obme@fthe boric

acid dh@ HCY@hElsd to Sétb'hﬁﬁttc&al uW}eexadﬂi’ﬂnl’dxlf Stroaste for 5 piReH idterval.

al endr Q‘S%Enelyncab nghC{d tl?e dete m tlgn Qf a%yﬂdrgr%tep {3] Mntuﬂﬁ)e 1nvoEI§d 3

wat er .
distingf@gesatighs: E{eb@lqnep vﬁﬂner@n@lyte Pmlrae H’é‘t"@?‘ stanqard éR?B‘J‘dé‘é‘P@ %@? wine, (2)
formdnﬂﬂ;&ff sU&Ig@dlqu@scEﬁﬁél‘SJﬁMd aﬂﬂ?»ﬂM(C@pMi&h BidStuBresckdte detection of the
resulttng %erg'%t“?vre]:g tfglendrongtg axrdqge 1ate?1a s{ande}ah%re éo Cp%&éﬂat%gfroqg i§rﬁle with
naturwatp@ﬁenamhomhete%hyL&Wd@mr@f calefychiesidg Pnd\ﬁeqllurﬁéyclﬁ?XIf%el ahﬁ Ryllet,
1solataﬂ‘!§7| c@ﬁtﬁﬁx@ftﬁﬂ wak febonQagéd in aMlﬁ}dfo@lﬂa’ioeicd@ﬁcBapW t2#hQinivh-exchange
d1ethy§a dlwt (I% Fartwgghe 1? ch bH? %ed‘ s%l% %dat E% gleruggna%qvas eluted from the

DEA ammﬁ lytarsalvﬁlcmwf aﬁQstse%é emetﬁ prdyp- 2@@% @Pédlmwhe%bat%%sn%éaél usted to
pH 9)SWn@Ghate WA T&I&N&@ GhtlUIQB-hﬁiﬂmalfe&ﬂlcirﬁtﬁcyﬁdehmmi the peiew@n N-acetyl-D-

pemcﬁilgmgg %qcr)gnp ter%t%err re. O’Hm vaave%vagj ?Ieﬁ %}%ﬁedr[gglldnf sﬁ%g Bngé) Eo%'nf ic

ar at e
colun@yygposed of the copolymer of styrene and dlvmyl benzene. The moblle phase was initially

composed of 85% 0.025 M sodium citrate, 0.025 M sodium phosphate dibasic (pH 6.95), and 15%
acetonitrile at a flow rate of 1 mL/min. Later-eluting endogenous components of urine were removed by
increasing acetonitrile to 50%. The assay was validated at between 5 ng/mL and 125 ng/mL, in human
urine, with coefficients of variation below 10%. A 5-mL urine sample was required to obtain the 1-
ng/mL limit of detection.

The total urinary excretion of alendronate for a given interval (-2 to 0, 0 to 8, 8 to 24, 24
to 36 hours) was determined by multiplying the concentration of alendronate in the analyzed aliquot by
the total urine volume (including boric acid and hydrochloric acid) for the interval.

A comparison of the total urinary excretion for the 70-mg alendronate tablet plus 5600
IU vitamin D, and the 70-mg alendronate tablet alone was performed using an analysis of variance
(ANOVA) model suitable for a 2-period, crossover design. The ANOVA model contained factors for
sequence, subject (sequence), period, and treatment. Total urinary excretion was log-transformed.
Results from the Shapiro-Wilk test for normality, along with plots of residuals from the model, did not

suggest any departure from the assumptions of the ANOVA model. To estimate the relative
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U vitamn D3 and the 70-ng al endronate tablet al one
was performed using an anal ysis of variance (ANOVA)
worpmeh1™ou t abl e for a 2-period, crossover desiptr/uIive4/015743
ANOVA nodel contained factors for sequence, subject
(sequence), period, and treatnent. Total urinary
excretion was log-transforned. Results fromthe
Shapiro-WIlk test for nornmality, along with plots of
r egtduats—fronrtie—nodet gt ot —35sugyss ANy
departure fromthe assunpghpns of the Al spdel . To
estiimate the relgtive -#4@sWO 2005/[{117906 5,9 58
PCT/USZ004/ 015743 Dhioavai tabi ity [of the 70-ng
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quantlfl cation for both treatments Due to a slight
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Ajltlmigﬁ/al ues| were |roundefl to B decijmal pllaces pfior to
RRRRSdalend- 13Resslot $ 15086 Whichy Psiosd5@7.08 | reportpd are
RN ehn GG ErOri(IRMIESiR lo£sodielfrym SNEYAIMoteC-20B022 (In 3Dl € 4- 5
ngbf hnaygt-iqhesme@t(allcl%tgl;?%;g# lgx'esseﬂte) on of al endronate as
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W&-@ggﬁdg‘[i‘é ':Banéapz’ e nte”l or gg‘%ﬂnatgubj ect. Summary
Statrstrcs al ong WI[T_T J.b the QVR, WMth Its
corresponding 95% Cl, for total urinary excretion of
al endronate are in Tabl EXAMPLEBPhe | east - squares
geonetric mean for total urinary excretion was 183.61
forvj he 70- , g.| endronate tabI et | ] e, | Lam n

alo ne TEFhﬁlmu(EMR mn:dnal fos axcloneraaap bﬂweemgle%%a@l andl onlly7gmirgstered
vitamH ﬁng[ir%%@h«%lt}ﬁ Alut &B}e&s (@"f’heﬁeé \Q&ﬂe\{ea L33 ak?mrﬁﬁaaﬁﬁlnﬁte%@mgle
33) . eri ?I i w als
70-m RIctERERIAIS BB N Rrod e Sk § it das ot sty D>
(560000 nEpeadedtn B0 niast wate Ais sthdpives of arbopem dindoraigeall crdsedval two-way
desngg TI'F%B%OS@SE&I@ gf{:cf})'nwag g)onfn a’%'re%&%@@%n@at&f @'fe raﬁlvaivﬁllaba@ of

Admini strati fi(iq [rg dministered
alendmn@ﬁ&ﬂlawas %701"3%f381(“ adwr"lféﬂ@e%‘b ViiRPp & "ﬁeiﬁﬁ frenargimgiste
withofd vtaglinanat e Adm ni stered Alone 70 ng Al endronate Pl us

5600 I € r riods. in one
3113 25&1“‘}1“1@‘@ DasBmifltelE o AL RABNR S let h et R BwPeriods. 1

period, the tablet was administered with vitamin D; powder reconstituted in plain tap water and in the
alternate period the tablet was taken alone with plain tap water. Urine was collected for two hours

preceding and 36 hours following each dose of alendronate for analytical determination of excreted
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367.40 290.62 291.47 310.48 181.42 113.40 127.41
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PCT/ US2004/ 015743 97.86 259.69 248.71 341.90 464.51

519.58 Arithnetic. Mean 237.54 203.16 Standard

Devi ation 143.63 140.51 <LOQ = Below limt of

quantitation of I ng/nL. Table 4-6 Summary Statistics

alendfgte RANEL Blbé‘val%ﬁ%(&teitﬂlaw Bﬂeoqgrtétﬁ%ﬁﬁ’dgpie&geg%%lgdromﬁe over
Y 3?o_&]ﬂlllsotoal Urinary cretion of Al endronate Over 36
the PPOR98Hdr onat e Fol | owi ng SI ngl e- Dose

Adni ni Sirinary irgpveqf of ARndngpateifaliowie the dpsg oDB)- ramderm@nﬂrg without
vuangl%wars gemﬁ,l 0, ﬁroe@ggwmgy%mméa Bibvid i

5 aimigyededer vit Fomns DR SR %aé%y& 5‘?1 e
geomEBic AlegrraicaAeth €1)M8s dsEimatedrat 188 (0880, 674).2ThiGingestisdtidnafiowphat oral
admnﬁgf%hom QHanﬁﬂ B@fo?&‘heﬂvfﬂpe[n e ARYRED £ dldhdioRfe KRS AlrBind) kB ADOYAhe
b l\/‘gagg = (g n g). LS nmean=Least - Squares nean

10ava o 9 leh ?'Bfemed fromthe | og scale).
SD=Back-transforned Between-Subject Standard
10 Devi ation. GVR=Least - SgqpgivsLp@an ratio (al endronate
+ vitam n D3/ al endronate). Cl=Confidence Interval. 10
EXAI\/PLE 5 Effect of Vitamn D1 (Contained in an
i h b itgbl et ) on Al endronat e

Abs or pt”[*h@ Ekatmy sm}np&mioh 6f t@@ammﬁdnah the wrmana ¢ontbab@dttdbi

al en
contammgw?endronateesoglum anﬂydrou ? ree a¥1daegur1]3/a en anJ vitamin D5 (2800 I.U./70 ug)

15  has been studied. Table 6-1 contains a the tablet composition of an embodiment of an

alendronate/vitamin D combination tablet. All of the excipients are compendial grade and were selected

to achieve maximum physical and chemical stability.

Table 6-1
20 Tablet Composition

Alendronate Sodium 70 mg/

Vitamin D; 2800 1.U. Tablets
Ingredient mg/Tab Weight %
Alendronate Sodium 91.37 28.1%
Dry Vitamin D; 100 granules 26.67* 8.2%
Microcrystalline Cellulose NF 131.0 40.3%
Lactose Anhydrous NF 62.35 19.2%
Croscarmellose Sodium NF 9.740 3.0%
Colloidal Silicon Dioxide NF 0.8120 0.25%
Magnesium Stearate NF 2.275 0.7%
(Intragranular)
Magnesium Stearate NF 0.8120 0.25%
(Extragranular)

Total 325 100%

*26.67 grams of the Dry Vitamin D; 100 granules contains 105,000 1U/g of vitamin D,
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15

20

vitam n D3, fourteen healthy adult subjects (6 nen, 8
wonen, ages 33 - 61 yr.) were admnistered single 15
wO osgi1vedl et s of al endronate, w thout vitam nP@BUSBENG015743

together with a powdered dose of vitamn D3, (5600 IU)

suspended in 240 nL of water. This study was of an

open, random zed, crossover two-way design. The

pur pose of the study was to obtain a prelimnary

estimate of the relative bi oavail abi |'i ty of

\6/1: teg(rjnr ‘r:l:’pe%edrfo%lte %ssagqgc{@ ssol tlo ! glﬁgstngag' ae }/]pev%s’rge gge WPL@ with
pre-cahjrerhf fitorapy mathy reh o formege ﬂﬂN&@rderm\atl@tlmgmd@rm mfthede pleagdy reported
for FOS2AMAX® @6letd THvivEnih Bbhsedy ahdideg@Bates @fethbf Ray Nd bR @ Fdvexe&l-phase,
grad1enplt-[lQLrhemetE)ﬁir(k(pQI'PLEi1 %)%P?lsffeg?l Sﬁaqﬁgn t:at%gevgt%nqm\ﬂ gr?imultg)le
poteniig} d@ghaéatloalptoévqtmf &itayep Ppdlhe h'éant“a‘azl f@ﬂtemglfotrrame%d distotsion assays
also empto!a refbrddiphisa PPLRL Bfe. dxs!;muume méthsd Bl Use£ fupbctdndmedin®d (1% SDS) due

to the gf)or Faqueots's ub1Fi n9v1émd ? B é]’?’e 18\9 L, ital \é\{i B%m?eﬂ&}é@]? Sf &)lg

rona I‘ ana etermn XC et ed
combingtjon\fgbleR QUBNaY LFOHGE Faéw 990 /o) mdiurm to obtaiyacpitAklgrsignal.
Rel at i waiyhiveaveki bfalbda) hridyiepidfate@sth hrepioRided i B fo0i batch bithe

combglgtécinét‘:g}/ets s%r te JOYC/%'VI%ILI gndd4 %25?’&!—? d TabFe.b? i?d {'ﬂu’fﬁse data

lnary recover dr ona ow ng

~ demongyate @l@g@emﬁblemabﬁ@/ %ﬂae Pfalroémw@f AFrrRstitions of theprpssntinyeRtion,

althoudf zheaGta Eén%xﬁte&d&ﬂ%@ th@thefeliRight degatti@)of vikBGIOD L Gre&ser

degra{d/elgiltorlé %%ug%thlggc\flr etc%m geg zrgthg) alf’f}gig}]np blﬁg %r}ﬁ%hg p{%ﬂ(’. ?gtges\%lﬁlgut

desic@as g). The georret ric mean ratio (90% ) was
estimated at 1.18 (0.80, Thbiddr: This investi gati on
shows that or aSummdmeitatnnat$tﬂlﬂltyo1fkssaylllealmn toget her

Wi th an Alendronate Sediung 70 xiofite D mbip; ? B
effect on |the _|bi é’a‘%"appd%l{a?e{ I en\‘}fat‘i‘ﬁ' éﬁLaj_’EjC'alm)

a@}
ti 7 PE:b ? il t o luminum Blister
N An?l “gekétlsc%m{_gges%:tc ﬁt@yta ets per bo%lr}'n n. Lﬁ.’

S ot 001 | Xodd! AL bUIPP Lot do? ! LQotGOQ' Lot 003
RV Q]}ai Ot ”‘upl 1 E 584 1|| O 9703 bUIInglidl OTdg kAl €lg73 ] 99.2
e T RS B S R A by,q;l o \99\5 T 3gHY Uu;goj\I Nee Nt

mty)—sggt Vi ty BNt 28P0 18030 T 7RO) | 1996
has been stugirgdg@bie QI TOTgg 5 avt e Tapg et 97.1
conposi ti A ameETogdT gt [Ofgogm Al GRgr oNabes Vit agdn | -
D conbi natrogg tlabbgt - A 60T [TTHR3EXCT PRENTS 348 993
RPEETHE | ORTJE /Y YET el eCREd | T GogCh| Evier Max1 mim
physi cal ancteChempgAal [STami T 1T yes.s5Tapl ent- 1] 206.7abjl e99.8
Conposi tidn Al gndmdnatle Vodi Um0 ny/ 97¥i t Amidh3 D3| 2800
| .U Tabl et s#4 |IngP®i gnt 957y/ TaP?ei ght979% Al Sfillr anaf®d

aci d equi vad
t

Sodi um 91 [375229 1625 Dly 4% ami 19763 10074+ ahuldss 25 87k
84056735 %Rt rloc Py slt aP3d nd- 9 Ll 0sBONEl 12110 g 98, [ 978
26 97.1 94.5 96.9 96.8 94.7 97.6

Y The theoretical timepoint in weeks is indicated.
NT=Not tested.
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Lact ose Anhydrous NF 62.35 19. 2%
Sodi um NF 9. 740 3. 0%
WO®283%207906 25%
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Croscarnel | ose

Silicon Dioxide NF
Magnesi um St earate NF 2. 275 0. 7B6T/US1008015743
Magnesi um St earate NF 0.8120 0. 25%
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325 100% *26. 67 granms of the Dry Vitam n
D3 100 granul es contains 105,000 U g
-43 WD 2005/ 117906 PCT/ US2004/ 015743 The al endronate
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Thes®’8RTa ddmmdafi#ar e the laccédfanl & st @¥ilitly of%n
i Rtmerds | 25°C6RYBYiltildng of %%e preseftd i nent iMn
al t hough the data generat®d ldo ihHicate tNAt thHere %ls
slight degradgtion of i tBmiln DN Geater O-Irlegr adat%lon

is.-found at hijgher teny “Atdres Th the al 3 nu 0.1

‘blisters and tlhe HDPE Bot¥l as without 1&#@-&&%&—

. OCOS%RH\: 413 2], 0y o d ) o o NTA 1, 01

Tabl e 6' 2 Sun%w dFH 1 Lzslll T IJ\)NT)L AUaAd LY mr\ooc_y 0,'

Results: Al endronate S$odptm70—3tamm 52801 &
Conbi nation Tabl ets Vi tramgm D3 (B Cabet Chal i [ViTag n

D3 (% Label djaim Stgrage [Condgd 1 on] Weekat 75 i o2

HDPE bottl e w/|4bwb%srAducBl dn Foid tof Foi b2Al um num?2

Blister seal || desiccant2 4 tablets per bottlg Loto3
001 dwRRD02 Lot Q6igaiLot] 001 [Lot ®D2 Lot 003 Initiak2 0

OBiteni0FiRmEY. 2 28€/66%BH.|3 199.[2 26T/ 60% RH023 NI 97.NF

99.5 99.2 97.7 NT 26 99.2698. 0 N2 100/ 8 NFT99, 0.1

39 NT 0.2 0.1

44 0.1 0.2 0.1

52 0.1 0.2 0.1

30°C/65% RH | 13 0.2 NT 0.2

26 NT 0.2 0.1

39 0.1 0.2 NT

44 0.1 0.2 0.1

52 0.1 0.2 0.1

40°C/75%RH | 13 0.1 0.2 0.1

26 0.0 0.0 0.0

1.09RRT Initial 0 NR NR NR

(vitamin D; degradate) [25°C/60% RH | 13 0.0 0.0 NT
26 0.0* NT 0.0°

39 NT 0.0° 0.0°

44 0.0 0.0 0.0
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39 99.0 NT 98.1 NT 93.8 97.1 44 99.1 97.1 99.6 97.9
95.4 99.1 52 98.2 96.4 99.3 98.8 94.9 99.3 30C/ 65% RH

wdad 2005007906 96. 8 NT 99.3 NT 99.1 26 99.7 NI 99. BCMUSEO4/015743

99.8 39 NT 94.4 97.1 97.6 94.3 NI 44 97.3 95.7 97.6
97.9 96.1 98.0 52 97.5 95.4 97.5 97.7 94.1 97.1
40C/ 75% RH 13 99.3 96.0 99.0 97.1 96.1 97.8 26 97.1

94. 5 96.9 96.8 94.7 97.6 The theoretical tinepoint in
week Pegrgdaiendi cat e@torapdT=Nioeeks'edst ed. 20 %44beMfhim
2005/ 117906 PCTl/ |ikoditivn/ Q1574 Tabl dw@er8ativ&g virrewiy Do f
it ani-n—D3 Degrladation $t %gi Lli t}%!igféul s:LOAP:é‘ndr on&?t@?3
odi um 70 nu/ Vi ' 12880 |1 U909 Conhi na®%on 0.0
?abl ets, Fg?I 1|3V EGP P RIA| wiEAdm BI%0St or DegNRdate 007
St orage Weeks % Label O ai3§“| Gordit-on (\"_)8’ 3 0
. . 0O\ L b aVa¥al fal L) NT
to Vitamn D) Lot 001 Lot—§63tot; ;063 SREE A 00f
Initial 0 0.4 9.3 0.3 TTsanNg- Vi tam m P3¢ pC 69% RG]
13 0.2 0.3 NT 280°0:72RH|0.12 |39 Wb 0. 3| U. Z0i44 072 903
0.2 52 0.2 0.3 0.2 30C/658 RH 1320. 2 NT Up8 26 NTg;
0.3 O0L3¥RRBY 0.2 0.8tiaNT [440 0.2 0.03 0.2 520D. 2 0.3 G.12
A(€8 viEom RHste3 ()22CH0%BRB| 2 132G 0. 20. 2 0. I 0.0. 7SRRT Nt
Initial 0 0.0 0.0 0.0 26 0.2 NT 0.2
39 NT 0.2 0.2
44 0.3 0.2 0.3
52 "~ 0.3 03 0.3
30°C/65% RH | 13 0.2 NT 0.2
26 NT 0.2 0.3
39 0.4 0.3 NT
44 0.4 0.4 0.4
. [ s2 0.5 0.4 0.5
40°C/75%RH | 13 0.3 0.3 0.3
26 0.6 0.5 0.6
1.52RRT Initial 0 0.0° 0.0 0.0
(C10 vitamin D ester) {25°C/60% RH | 13 0.0% 0.0° NT
26 0.1 NT 0.1
39 NT 0.1 0.1
44 0.2 0.1 0.2
52 0.2 02 02
30°C/65% RH | 13 0.0% NT 0.1
26 NT 0.1 0.2
39 0.2 0.2 NT
44 0.2 0.2 0.2
: 52 0.3 0.2 0.3
40°C/75%RH | 13 0.2 0.2 0.2
26 0.4 703 0.4
Total degradates Initial 0 0.7 0.7 0.6
25°C/60% RH | 13 0.6 0.8 NT
26 0.8 NT 0.8
39 NT 1.0 0.9
44 0.9 1.0 09
52 1.0 1.1 1.0
30°C/65% RH | 13 0.7 NT 0.8
26 NT 1.0 0.9
39 1.0 1.1 NT
44 1.1 1.3 1.1
52 1.3 1.4 1.4
40°C/75%RH| 13 0.9 1.1 0.9
26 1.6 1.6 1.5




(vitamn D3 isonmer) 25C/60% RH 13 0.0 0.1 NT 26 0.1
NT 0.1 39 NT 0.1 0.1 440.10.10.1 520.1210.10.1
W@O@sA5EARH 13 0.1 NT 0.1 26 NT 0.1 0.1 39 OrCr/OSRoMiis743
44 0.2 0.2 0.2 52 0.2 0.2 0.2 40C75%RH 13 0.2 0.2
0.2 26 0.3 0.3 0.3 O0.96RRT Initial 0 0.2 0.3 0.2
(vitamin D3 isoner) 25C/60% RH 13 0.2 0.2 NT 26 0.2
NT 0.1 39 NT 0.2 0.1 44010201 52 0.1 0.2 0.1

[SAVAW /. INTT Lo TN U. 4 U, .6. . .
an OPFHS o 1 Bl 0 TSIt 200 T5% Eﬂﬁﬁf‘@n&@. 2
0.1 26 0.0 U. 0.0 I.[09RRI |nm00a| U NBotldby NH Lot 003
(Phe Thedmdtibhi fikkpélia O veld Is@idicated/ bJ”4/o4 ch-)l édouokz) 8 8 27\|| 4ébV\D
ﬁ?)@;ffjjﬁ‘}@&é‘mﬁéq'}l\%§§86t#8f[t§d743 Degr adat e Stor age

&;,om/@Label CaimcCondition MO (wm relative to
Vitam n D)

DLIL.
N1

Summary of Vitamin D; Degradation Stability Results: Alendronate Sodium 70 mg/Vitamin D; 2800 L.U.
Combination Tablets, 75cc HDPE Bottle, 4 Tablets per Bottle, and One 1-gram Desiccant

Degradate Storage Weeks' % Label Claim
Condition (wt% relative to Vitamin D)

Lot 001 Lot 002 Lot 003
0.74RRT Initial 0 0.4 0.3 0.3
(trans-vitamin D;) 25°C/60% RH| 13 NT 0.4 0.3
26 0.2 0.3 NT
39 0.2 NT 0.2
44 0.2 0.3 0.2
52 0.2 0.3 0.2
30°C/65% RH| 13 0.2 0.3 NT
26 0.2 NT 0.2
39 NT 0.3 0.2
44 0.2 0.3 0.2
52 0.2 0.3 0.2
40°C/75%RH| 13 0.2 0.3 0.2
26 0.2 0.2 0.2
0.78RRT Initial 0 T0.1 0.0% 0.0%
(vitamin D5 isomer) 25°C/60% RH| 13 NT 0.0* 0.0
: 26 0.1 0.1 NT
39 0.1 NT 0.1
44 0.1 0.1 0.1
52 0.1 0.1 0.1
30°C/65% RH| 13 0.1 0.1 NT
26 0.1 NT 0.1
39 NT 0.1 0.1
44 0.2 0.1 0.1
52 0.2 0.2 0.2
40°C/75%RH| 13 0.1 0.1 0.1
26 0.2 0.2 02
0.96RRT Initial 0 0.2 0.3 0.2
(vitamin D; isomer) 25°C/60% RH| 13 NT 0.2 0.2
26 0.1 0.2 NT
39 0.1 NT 0.1
44 0.1 0.2 0.1
52 0.1 0.2 0.1

30°C/65% RH| 13 0.2 0.2 NT _
26 0.1 NT 0.1
39 NT 0.2 0.1
44 0.1 0.2 0.1
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Lot 001 Lot 002 Lot 003 52 0.0 0.0 0.0 30C/65%RH 13
0.0 NT 0.0 26 NT 0.0 0.0 39 0.0 0.0 NT 44 0.0 0.1

wWO2®5/15200. 1 0.1 0.1 40C/ 75% RH 13 0.0 0. 01 O.LBd1/USH04/015743
0.2 0.2 0.1 1.39RRT Initial

00.120.20.1(C8 vitamn

D3 ester) 25C/60% RH 13 0.2 0.1 NT 26 0.2 NT 0.2 39
NT 0.2 0.2 44 0.3 0.2 0.3 52 0.3 0.3 0.3 30C¢65%RH

13 0.2 NT 0.2 26NT0203 39 0.4 0.3 NT 44 0.4
A Vo VN, B (il al AL 704 Q_D
. 4 U. a té' U.T) S‘ior‘d q. gf\)/u r(l‘l J.J U/B
.6 0.5°0.6 1. 52RBkitbRI kial 0 0.0 Qvt@re@m&gf&laﬂagm
Vitam n D3 ester]) 25C760% RH 13 Dot0010. D Nt 00226 | O. b dd
.1 39 NT 0.1 0.1 44 0.259D.7 0.281 52]0.220.2]0. 20.1
BOC/ 65% RH 13 0.[@0°NTs%0RA| 26 NT 002 0.P 32 0.2 0.Q1 NT
14 0.2 0.2 0.2 (52 0.3 0.220.3 400¥'75% RH0L3 0]2 Q.0®
D. 2 289RR™ 0. 3 |0. 4nitial 0 NR NR NR
(vitamin D3 degradate)  [25°C/60% RH| 13 NT NR NR
26 0.0% 0.0 0.0
39 0.0% NT 0.0
44 0.1 0.0% 0.0%
52 0.1 0.0% 0.1
30°C/65% RH| 13 0.0% 0.0* NT
26 0.1 NT 0.0*
39 NT 0.1 0.1
44 0.2 0.1 0.1
52 0.1 0.1 0.2
40°C/75%RH| 13 0.1 0.1 NR
26 0.2 0.1 - 0.1
1.39RRT Initial 0 0.1 0.1 0.1
(C8 vitamin Dsester)  [25°C/60% RH| 13 NT 0.1 0.1
' 26 0.2 0.2 NT
39 0.2 NT 0.2
44 0.2 0.2 0.2
52 0.2 0.2 0.3
30°C/65%RH| 13 0.1 0.1 NT
26 0.2 NT 0.2
39 NT 0.3 0.3
43 0.3 0.3 0.3
52 0.4 0.3 0.4
40°C/75%RH| 13 0.2 0.2 0.2
26 0.5 0.4 0.5
1.52RRT Initial 0 0.0% 0.0% 0.0
(C10 vitamin D5 ester)  {25°C/60% RH 13 NT 0.0 0.0°
26 0.0¢ 0.0° NT
39 0.1 NT 0.1
44 0.1 0.1 0.1
52 0.1 0.1 0.1
30°C/65%RH| 13 0.0% 0.0* NT
26 0.1 NT 0.1
39 NT 0.1 0.2
44 0.2 0.2 0.2
52 0.2 0.2 0.2
40°C/75%RH| 13 0.1 0.1 0.1
26 0.3 0.2 0.3
Total degradates [nitial 0 0.7 0.7 0.6
25°C/60% RH| 13 NT 0.7 0.6
26 0.6 0.8 NT
39 0.8 NT 0.8
44 1.0 0.9 0.8
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Total degradates Initial 0 0.7 0.7 0.6 25C/60% RH 13

0.6 0.8 NT 26 0.8 NT 0.8 39 NT 1.0 0.9 44 0.9 1.0
W@®2@5/15204.. 0 1.1 1.0 30C/ 65% RH 13 0.7 NT 0.8 PCBUND04/015743

1.00.9 39 1.01.1 NT 44 1.11.31.1 521.31.41.4

40C/ 75% RH 13 0.9 1.1 0.9 26 1.6 1.6 1.5 -46 WO
2005/ 117906 PCT/ US2004/ 015743 Degradate Storage Weks
% Label d ai mCondltl on (M%relative to Vitam n D)

Lot 0 nm Lot—002 Lof —003-—The -t heoretd "aJ_t-J_n:epel—nfé—-l—n—
Degrada tor, W

heeks i FES i catle om%gog) F%‘brgiept gw&” veton i

Not—Detect BU | =Not—tested: '\“'fdt\@dl I uplﬂbtlow DLLb{I@By

of —Vitam mD3—Dggradat agr Tty Reputtsy 10

Al endr onat e Sodi Viyanim g3 28P0 15350

NT
2 abl els pes
Negr agat a.1St orfagel.o

A
75cC HPPHEH Bobhbl €,
1-ram DelsI ggant

/
Conmbi nati on Tabll|et s,
Bottl e, and One

Weeks % Label d

D. 3
N 2 0 3 NT__39

D) Lot 001 Lot 0Q2
(trans-vit af"H7PeYH

ai m Cond

i tiddn

(wt 92r el

ativie to

Vi t A n

3520

7ARRY | n

tial3 0 (

4 D23

25d} 6

% RMC13

o4 Q

3 2%9

2 NT QO

2 264

0. 218 13

D_2 13520

). 2 B2 3

. e SoertsH g mpinpvesks s igticgeNT 26 0.2 NT 0.2
* 0.0 represents results <0.1% or Not Detected.
NT=Not tested.
NR=Not reported.

EXAMPLE 7

Pharmacokinetics of Vitamin D; and Alendronate

An open-label, randomized, two-part, two-period, crossover study was conducted with
236 healthy non pregnant women and men aged 18 to 65. The study was conducted in two parts (Parts I
and II) with each consisting of a two-period, crossover design. Each subject participated in one part of
the study only (i.e., each subject participated only in Part [ or only in Part IT). Subjects entered into the
study sequentially within each part of the study, with a washout period of at least 12 days between
treatment periods within each part of the study. Part I included Treatments A and B, and Part II included
Treatments A and C. The Treatments consisted of the following: Treatment A - single dose of a 70 mg
alendronate/2800 IU vitamin D; combination tablet according to Table 7-3 below; Treatment B - single
dose of a 70 mg alendronate tablet according to Table 7-2 below; Treatment C - a single dose of a 2800
[U vitamin D; tablet (containing placebo excipients to replace alendronate) according to Table 7-4 below.

In Part I, urine was collected starting 2 hours prior to, and over the 36 hours following,
dose administration in each period for determination of total urinary excretion of alendronate. In Part I,
blood samples were collected for serum vitamin D3 determination in each period at -24, -18, -12, and -6
hours predose, at 0 hour (just prior to drug administration), and at selected times over the 120 hours
following dose administration. .

Part I of the study evaluated the bioequivalence of alendronate in the 70 mg
alendronate/2800 IU vitamin D, combidation tablet according to Table 7-3 below, and a 70-mg
alendronate tablet according to Table 7-2 below. Part II of the study evaluated serum pharmacokinetics
(AUCo.120nr> Cmax) Of vitamin D; obtained following administration of the 70 mg alendronate/2800 IU
vitamin D; combination tablet and the 2800 IU vitamin Dj; tablet. The 2800 IU vitamin Dj tablet
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30

39 NT 0.3 0.2 44 0.2 0.3 0.2 52 0.2 0.3 0.2 400 75%
RH 13 0.2 0.3 0.2 26 0.2 0.2 0.2 O0.78RRT Initial O
W@®2501000. 0 (vitamin D3 isoner) 25C 60% RH 13pddiusS2004/015743
0.0 26 0.1 0.1 NT 39 0.1 NTO.1 44 0.10.10.1 52
0.1 0.1 0.1 30C065%RH 13 0.1 0.1 NT 26 0.1 NT 0.1
39 NT 0.1 0.1 44 0.20.10.1 520.20.2 0.2 40CI 75%
RH13 0.1 0.1 0.1 26 0.2 0.2 0. 0.96RRT Initial O

2
contdine? 203U Qitatnif D} 4nd ke Makid e eScipidts )in RO MARHatENtakin Dilcofbidation
table .2 26 0.1 0.2 NT 39 0.1 NT 0.1 44 0.1 0.2 0.1 52
.1 0.2 0.1 30C65% RH 13 0.2 0.2 NT 26 0.1 NT 0.1
39 NT (Fho primary phpsmagolgnetic pargmeter in Far I ey tol@lpsinary pogrgon of

alendﬁﬁ_ﬂe U&@O&ﬁmﬁﬁﬂlowﬁg gfaadia_é sirMigaage Dé‘_éﬁiﬁﬁitiofy@ﬂ-t&bﬁ‘rinary
SPTSORG5S Bl by o
alendgpngte through urinary excretion, since plasma concentrations following oral administration are low
and difficult to detect.

The primary pharmacokinetic parameters in Part [I were AUCq.j20n; and Cpa of vitamin
D;. Blood was collected for determination of serum vitamin D3 concentration at the follow_ing time
points in each period: -24, -18, -12, -6 hours pre-dose, 0 hour (immediately prior to drug administration), -
and 2,3, 5,7, 16, 24, 36, 48, 72, 96, and 120 hours post-dose.

Serum vitamin D; concentrations for 24 hours prior to study drug administration were
collected to provide an indication of the behavior of endogenous levels of vitamin D; over 24 hours in a
controlled environment. Since vitamin Dj; is synthesized in the skin via exposure to ultraviolet light,
subjects were housed in the study unit and not exposed to direct sunlight during the duration of the
pharmacokinetic-sampling periods (e.g., for 144 hours, from 24 hours pre-dose until 120 hours post-
dose). Subjects were required to wear sunblock (SPF 45) and limit sun exposure throughout the entire
study including the washout period. Subjects were also restricted from eating foods known to be high in
vitamin D; (e.g., salmon, herring, mackerel, cod, tuna fish, swordfish oysters, and sardines) as well as
foods known to be supplemented with vitamin D; (e.g., certain cereals, fortified milk and some yogurts).

Each subject in Part I received a single oral dose of 70 mg alendronate/2800 [U vitamin
D3 combination tablet and a single oral dose of 70 mg alendronate in a randomized, crossover fashion.
Subjects in Part [I received a single oral dose of 70 mg alendronate/2800 IU vitamin D; combination
tablet and a single oral dose of a 2800 IU vitamin D; tablet in a randomized crossover fashion. Doses
were administered with 240 mL of plain tap water following an overnight fast (except water), beginning
at 2100 hours the evening prior to dosing. Subjects were instructed not to lie down and to remain upright
(at least at a 45° angle, sitting or standing) between drug administration and the defined meal. Subjects
fasted until the standard meal, which was administered at 2 hours post-dose. The procedures for
administration of the alendronate/vitamin D; combination tablet were the same as those for alendronate.

The compositions administered in the study are as set forth in the tables 7-1 through 7-4

below:
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26 0.01 0.1 0.0 1.09RRT Initial O NRNR NR (vitamn
D3 degradate) 25C/60% RH 13 NT NR NR 26 0.01 0.0" 0.01
w@2008/107906f 0. 01 44 0.1 0.0 0.01 52 0.1 0.0 OrAT/US2004/015743
30C/65% RH 13 0.0 0.0 NT 26 0.1 NT 0.0 39 NT 0.1 0.1
44 0.2 0.1 0.1 52 0.10.10.2 40C75%RH 13 0.1 0.1
NR 26 0.2 0.1 0.1 1.39RRT Initial 0 0.1 0.1 0.1 (C8

vitamin D3 ester) 25C/60% RH 13 NT 0.1 0.1 26 0.2 0.2
NT 39 0.2 NT 0.2 44 0.2 0.20.2 520.20.20.3

30C/65% RH 13 0.1 0.1 NT T4£70.2 NT 0.2 39 NT 0.3 0.3
43 0.3 0.3 0.3 52 0.4 @QinRalGupp1idOC/ 75% RH 13 0.2 0.-2
0.2 26 0.50.4 0.5 1.52RRT Initi al OOOO'O0.0(C
10 vitafn D3 estglg Abuﬁuw HH h.;te,m Boéﬁge P6 0.0
0.0 NT [39 0.1 NT 0.1 44 0. 5 52 82911 o) 1

30C/ 65%RH I3 0.0 0.0 NT 26 U.J. NI U.J.

Alendronate sodium/vitamin D; | 70 mg/2800 U Tablet

Alendronate sodium 70 mg Tablet

Vitamin D5 2800 IU Tablet
Table 7-2

70-mg Alendronate Tablet Formulation

Composition (per tablet):

Alendronate sodium 91.37 mg?
Microcrystalline Cellulose NF 140.0 mg
Lactose Anhydrous NF 113.4 mg
Croscarmellose Sodium NF | 3.50 mg
Magnesium Stearate NF 1.75 mg

Content Assay (Alendronic Acid):

Mean 70.42 mg

Range 66.5 —73.5 mg
"Manufactured by the Merck Manufacturing Division as commercial Alendronate
Sodium 70 mg Tablet product.

*Equivalent to 70.0 mg anhydrous free acid.
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30C/ 65% RH 13 0.7 0.8 NT'2§,0.99 NT 0.9 39 NT 1.1 1.0
44 1. 276-:11% Alen&rona%@ZS%ﬂaJ‘]‘rta%ulD?CMa?&/Pam lgo%nélatgnl 1
0.9 26 1. . The theoretical tinmepoint in

V\Bekc IS Ilf\!‘ll r\gfohl ¢ n O ronrocnnt o rCS|||fc /n 10/ or

LA LEAYA> 1Y « \J T \’PI \’J_\..lf(

Not DeteCtecCompNﬁmhk(]iertabﬂsn)ed NR=Not _r eported. EXAVPLE
7 Phqa[l%mpogg%g&gdnps of Vitam n D| @ngffendronate 3 An

open-|| random zed, two-part,| two-period,
Crosg P"%"t“ﬂ&’?‘%&éﬁnﬁl&%duct ed wi t|n2oIsE heal t hy non

pr egrjdnttoseadmeyirantiFmen aged 18 tq @32 nmEhe study wag

condygy mcﬂyﬂanﬁaeﬂéemﬁ&skﬁm( Parts | lapqoblh Wi th each
consi peri od, cros<over desi gn. Each

a
subj e&°“ﬁ)‘g‘i"§ll‘8?“d%1‘9’éﬂ?¥ one part |of-312tHe study only
(i .e.|,Creanheliosb§iom Miar t i ci pat ed (ohfAp men Part | or
only 'I\Wagﬁfgfu'in gtéa}aﬁlrﬁumﬁﬁgmgptere%iﬁt& the study

sequgn eac part of {the study, with a
mshoﬂa%ﬁfﬁ“b%eaﬁe%ﬁ(ﬁx%%ﬁé"f‘“ ) daysHeteen 10

treat{ment periods within each parlt of the study. Part

I i nalyded AWLSARRR S Ai@nd B, and Part 11 included

Mean 70.5 mg
RSD 0.89%
Range 69.7-71.6 mg

Content Assay (Vitamin D;):

Mean 2742 1U
RSD 1.59%
Range 2643 — 2822 1U

" Equivalent to 70.0 mg anhydrous free acid

! Vitamin D; Dry Pharm Grade granules also contained medium chain triglycerides,
gelatin, sucrose, butylated hydroxytoluene, starch and sodium aluminum silicate.
Adjusted based on assay. Quantity specified assumes and assay of 105,000 1.U./g.

Adjusted based on quantity of Vitamin D; 100,000 [.U./g added in order to achieve

final target tablet weight of 325 mg.
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random zed ejnfr ossover fashion
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pharg gk RS2 P8 SV ST B i St EF B T YRGS o
appars@ing Besktriofenddopmahe setistrranéinfegatiafsulsoveposiotted e
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hrough 7-4 bel ow -50 WO 2005/ 117906

satlsf}ﬂé:ﬁvrwfewaeigws Table 7-1 Cinical Supplies Drug
Pot encyroRasmgahe Hi@avaiiabiy efidamimdds;en the 70 mghlmdramnte/23003U70

v1tamnEgl’.s %%ngityn E@Ql r@ltatlve% ﬁﬁ@f @ 950@ IS Oféirdﬁﬂb Ztgolﬂ‘ga 9-5@6t&lettased upon the
iSRRI BF B OV o rngﬂ%clﬁmae@ﬁ%ﬁ’ “Efi Dp pbination
tablet’2800 Kt vitamidl DB nedbteq) 08 A B Coiad and 0.9 n@hemapmpared to the pre-specified
bloequQI[erQQ Béﬁ%&sfﬁf kd ﬂ)el S‘ﬁl é&hlnrﬁ’a?@steml:tlcl% Hatwi¥Eh. tréaﬁ’:gnp&ﬁxparlsons were also

ous nmg Croscarnel |l ose Sodi um NF 3. 50

proviged fg’f%@%@ tﬂfﬁ“@t%}ar ate NF 1.75 ng Content Assay
( Al endrsnhaheAwayip mehdseenhe phard@cokiyeticRanyete8 Botsiderai@h @ preglose

vita Uf B€ E)HE Npk&ﬁc%lﬂﬂed\@ kifekieWRPMERGE Athddafothd 6b§ér€k‘a cﬁa?xges in
v1tam(1:no]r)rﬂ:?)rr1c%;1traanons dsrﬁ]ngrt}?ene?(geerlmer%gl%lerlilod z'gls n%de-l—alﬁ)weé for the smH)tractxon of the
contributions from the baseline vitamin D3 serum concentrations and enable the estimation of
pharmacokinetic parameters arising exclusively from the oral administration of this compound. The
model rested on the following assumptions: (1) background concentrations change in an approximately
linear fashion as a function of time (C, = C; + Cp,- t, where C; and C,, are the intercept and slope of a
straight line and t is the number of hours relative to dose administration) when no exogenous vitamin D;
is administered; (2) the pharmacokinetic behaviors of endogenous and ingested vitamin D; are
independent of each other, thét is, the body handles the endogenously available vitamin D; in the same
manner, whether additional doses are ingested or not (treated and untreated in the context of this study),
and ingested vitamin D is also handled similarly in the presence of varying amounts of this compound in
the body previous to dose administration; (3) return of the concentration profile to baseline following a
dose takes place in a pharmacokinetic manner similar to that observed when exogenous compounds (most
drug products) are administered, (i.e., the terminal phase of return to baseline will be log linear).

Based on these assumptions, a function describing the sum of a baseline of the form C, =

C; + Cm- t and a two-compartment model (See equation below) was fitted to individual C, vs. t profiles (-
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w@b@sdiooat e/ 2800 U Vitam n D3 Conbi nati on TabdBUS2004/015743
Formul ati on Conposition (per tablet : Al endronate
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nmyg' Lactose Anhydrous NF 62.32 ng Mcrocrystalline
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24 to Q2BHLpbstdpse) 6 O Rasdsdiied omBniRa6H rdthdifusify 7 Géherilized MB@meﬁd}mnt
nonli%tare%qingtwﬁ'?ef}}éx‘rﬁp@r\'eﬁt@y n%x}ro%ﬁ?@EﬁSSol%@ﬁ?&% e ﬁt was

t ragranu
constyajmediicdsa termagef gpas Gherodasefipe apppyipatipg l%lrmnbeé\a\eg Fhe
best fit cdetfidient¥or e@h@tcﬂ’ﬂ&weﬁﬁtﬁ@Ws{d\[b in&FPolateltit) valubdd the Dddfnelidthe range of
to 70.0 ny
R R T A T
granul es al so C?Ut, a)l ned {’n’sdl um chal n tr| gl yceri des,
gel &1 6, +€ich 46 €, ”’buﬂid F éﬂ—h#dr&i&y’f Gfuene, starch and
%Idl um alum num silicate. Adjusted based on assay.
ntit upes and assay of 105, 000
LI:/tlmeyrelspve‘:iotose acir}lmmsra{:rn{e?lpl)qu@E’rl]lS ty of Vitamn D3
100 Oﬁﬁg ‘Zlge dgaiéapt_@rder to achieve final target
E l\ggg(gg BRQinfU. -52 WO 2005/117906
PCT/"USZ 4/ 15743 Tabl e 7- 4 2800 U Vitam n D3 Tabl et

and 3% Rl Reee SRR o R Rl Flnih vtk el oo e

the ingipidgd delgy in absorption followmg oral admlmstratlon of vitamin D;.

Pharmacokinetic parameters measured using this method (AUC.;20nrs Cinaxs Trmax) Were
calculated in the same manner as described using the first measurement method. Summary statistics for
total urinary excretion of alendronate over 36 hours are presented in Table 7-5 below. After, a single
dose, the LS means for total urinary excretion of alendronate were 197.5 and 191.9 pg for the 70 mg
alendronate/2800 IU vitamin D; combination tablet and 70-mg alendronate-alone tablet, respectively.
The GMR and corresponding 90% CI for the total urinary excretion of alendronate (70 mg
alendronate/2800 IU vitamin D; combination tablet versus the 70 mg alendronate-alone tablet) was 1.03
(0.91, 1.17). The 90% CI fell within the pre-specified bioequivalence bounds of (0.80, 1.25).
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D3/vitam n D3 al one) for AUCo.120ni and C ,,e,,. -53
WO 2005/ 117906 PCT/ US2004/ 015743 The vitam n D3
si ngl e-dose pharmacokinetics follow ng the
adm ni stration of 70 ng al endronate/ 2800 IU vitam n D3
conbi nation tablet and 2800 11U vitam n D3 tablet were
conpared using three different approaches. In the
first approach, the vitam n D3 pharnacokinetics for
endogenous vitam n D3 serum concentrations were
conpared follow ng the adm nistration of the two
treatnments. 5 Using this approach, the vitam n D3
si ngl e-dose pharmacoki neti cs (AUCo. 12on, and Cma)
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concentraplons and enabl e the_estlnatlon pf
phar maqu LY fikdn€ fop itaATEDLC,S,, Adt bkiBing ¥iidogeibiseritymih DY Berum

concetrngrzg{ons were %q # %/I%L fo? QO %fé alterbdr?nat%BE%CIpQMJBe conm?nqg&n tablet

and %%H&eﬁemlaﬂs @t cehl&ﬁtgfélw("ﬁab&r? aprhF SRRt @-Malzsirmamhlﬁ vitamin Ds
combirA64H tlev@Bandn DimEsIE) WA 08D, WithED0%C1 0£(084, 0195CThe 90% CIMOEAEC,. 120
and (1C'"f"‘n ME N gm%nsn.dermtg Ec?r v{t{]ngr%g [e)?s%g{m %gc%ntgan?xgsftg?twtﬁn th%&)%asg&t’k{ed
bioequiyptense beundg df 30, WABn no exogenous vitanmin D3 is
adm ni stered; (2) the pharmacoki neti c behaviors of
endogenous and ingested vitamn D3 are independent of
each other, that is, the body handl es the endogenously
avail able vitamin D3 in the sane nmanner, whether
addi ti onal doses are ingested or not (treated and
untreated in the context of this study), 30 and
ingested vitamn D3 is also handled simlarly in the
presence of varying amounts of this conpound in the
body previous to dose admi nistration; (3) return of
the concentration profile to baseline follow ng a
dose takes place in a pharmacoki netic manner siml ar
to that observed when exogenous conpounds (nost drug
products) are adm nistered, (i.e., the term nal phase
of return to baseline will be log linear). Based on
t hese assunptions, a function describing the sumof a
baseline of the formC, _ 35 C + Cn- t and a
t wo- conpart nent nodel (Se€-equation below) was fitted
to individual C vs. t profiles (- -54 WO 2005/117906
PCT/ US2004/ 015743 24 to 120 h post-dose) by a _
| east -squares mnimzation nethod using a Generalized
Reduced G adient nonlinear optimzation nethod
i mpl emented in Mcrosoft EXCEL (Sol ver Routine). The
fit was constrained to yield a term nal phase of
appr oach-t o- basel i ne approxi mating | og |inear
behavi or. The




best fit coefficients for each profile were then used
to interpolate the values of the baseline in the range
w®@2005841004 0 120 hr post-dose and the interpol ap@mUS2004/015743
basel i ne subtracted fromeach profile. C, = C, + C',t
+ Ae-kd (* ""8) + Be-'"" (1-11,8) - (A + B)e-k, (~-rm
) wheret =tine relative to dose adm nistration 10
Gt = Predicted concentration of vitamn D3 in serum
C, = Predicted val ue of baggghine at t=0 Cm = Sl ope of
predi cted baseline And A, B, kd, key and ka are
sRahATShfiss Mb GUMR Win CAPPRMLIAEIr: OREncWinteR afs ifdt MitaRih BE T,
(RS0 N COMideiME Enti®@nduS Vitdrnhi@ D $ehiny ClidatraGiidh Bloivihg Single-Dose
5 Admai$@tidatof Wmg Alehdwiak PO LEI0 18 0MRMInSY; ICainbiasiof Tabldt bIEABDMIU Vitamin
D3. 15 Phar macoki neti c paxleredhigets nmeasured using this
met hod (AUCo_120nr, CneX, Trmx) were calculated in
rthe—sameTarmeT s uESer e usyg e Tyt
measur emept met hod. Summary| stati sticBet¥esp | t ot a
urinary excretion of |al endrionate over-sa§edaqurs ar &o% cI'
PreseRhed] N | TaRkEn 71 addsh OV Wik | 2Bt Nl GurAPHE Gvr
e S 11edllis 1T Ul Lol da urT1iary ®&XCT EjUTUlT Ul .
al endronat e were 197 5 and 191.9 g flor the |70 ny '
Alepfsiaenal g 2800 1 U visam n| 28 ¢ombi nad i on |toabl et (omad
é%kggn | endronat e- al pne tabj et, |{respectivelly. 20 3'95
an orrespondl ng 90% Cl for the| total (urinary
EK@BétolnG)n Albendr onfife (703 1&1 elnfit onatle/ 2800 1 U

?%%‘l?ﬁ‘ﬁq )tod (f'%{ph%‘ﬁ Befe)t he 70 ny
%}t °‘ 103 (0.91, 1.17). The

eo e@rcMexM al (nstn : o Qﬁ&dnﬁte/@ﬁméamemb)val ence
hnemdﬁdeaémeaanso 1.25). -55 WD 2005/ 117906

PCT/ US2004/ 015743 Table 7-5 Summary Statistics and
GWR Wth Correspondi ng 90% Confi dence Intervals for
Al endr Jabl¢ &8 digylayFdheasultslof ptafisrispl mplysiefor e virglin Baf-agobtained from

10 serunﬁbr@iﬂLs%o%ﬁﬁdeﬁﬁé@n@ég%ﬁd‘u@htaﬂfh D}fSCIZlQl cBRbeaGEH T8 @e@iar BQ Cor

a
viramy o G PR FepPorr 2 o e el g iy bevween-
treatnidpediffdvindé was dbservedlfpxvaBEr0.208R f or GVR Al endronate 207
197.5 209.8 11.3 3617.7 329.1 1.03 (0.91, + Vit D3
1.17) Alendronate 207 19fabR 7404.4 0.1 1629.6 522.2
15 Root Mean Squared Error (RMSE) in |og scale from ANOVA
Sochedry StatBtics 78 .Vitain B as tHdBguAbteised( fdaciesunr BrofiEO¥ ot€dnsidering
Erndogentus & ithroig Ds Serlis Conce Bt tFakwevingSingleeRese Siminitiatign of 70 mg
Bevdreraieditus B UtWitaminDb Comblingtion fraklies gr 288&|EVitamin D; Tablet Alone
GVR=Ceonetric Mean Ratio (LS Mean of al endronate + vit
TTS NVEan of_arenpronatg). Cl=Conij dence I nierval.
Wth respect td the plasna measurenept £SYHE LS neans
f Dreatmibritani n D3 |ANCD-Me@ianr| (Miot | Max | SubjectSD' | p-Value®

Alendronate/Vitamin 28 | 12.0 7.0 16.0 2.6 0.978
D;
Vitamin D; Alone 28 9.0 7.0 16.0 2.3

T'SD = Standard Deviation.
! p-Value was computed using rank analysis.
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consi deri ng endogenous vitam n D3 serum

concentrations) were 296.4 and 337.9 ngh/niL for the 70
worgosAaoroed endr onat e/ 2800 | U vitam n D3 conbi naP@DOS2004/015743

tablet and 2800 IU vitamn D3 tablet, respectively

(Table 7 6). The AUCo. 2onr GWR (al endronate plus

vitamin D3 conbination tablet/vitam n D3 tablet) was

0.88, wth a 90%C of (0.81, 0.95). -56 WO

2005/ 117008 m%?fddﬁ%bﬂﬂm% werabd7es afd 6363&@“%“}’ for 70 mg

. . o
alendﬁnaé/?ioglllg %? ar%‘ﬁ%ﬁo&ga@%%?@gﬁ?vn 1%% Qa eg qu%l? (Table 7-
9)- ThphYFaer CHR (Eha%@@ﬁ@uévwra% gempjgatiga tt%b&fmﬁ%%

with £9024 OMfis250.ap) e- Dose 5 Admini stration of 70 ngy
Al endronate Plus 2800 IU Vitam n D3 Conbi nati on Tabl et
or 2800 IU Vitam n D3 Tap)gt.oAl one Between- Subj ect
90% CI " Treatnment N LS Meant Median M n Max SD: GWR

Sumb@fy SEMRicALRANSMR Math@TorrdsBordf 9@&%5Xﬁd5n<§@xt9va15%18vi&n§7 B; AUCo.120n
(ndviB), (%h Brddose VikdrdDCdadenBatida bt Titdk=l0a8h RofaBate FolbovingSingle-Dose
10 Adm¥rafonbl 30 Qg AdBEroteIhd 2800Al/0n@minRY Wombaa@idn SeBIALETR0 [U Vitamin
Error (RVSE)= 0.168 (frDmibieaafidOVA nodel ). |
Least squar e Means back-transfornmed from t he Iog
Dbal C. I ﬁmﬁVI al I UTl1 uaL,r\-' I allbl Ul IICU i1 UTIT
| og scal e GVR=Cepnet ri ¢ Mean|Rati o] B¢t®eemgan of |vit
D3+al endr pnat e/LLsS mean of| vit D3). [LlkyuEkgConfi denos cr' for

! H‘F;e,earn\)./gg{ I\PE 1rre%/ﬂ:ﬁla L )Xﬂnt aﬂdgx R gD" ' (EII&b GMR

1 1+ 1.0
CUOTMTST UtCT1 —‘IU ||u ytrTrous VI AT Do ST Uil I'U

concentrations, wefe 5.9 [and 6/6 ng/pnL for {70 ny
alamgenat e 2800 5| U wrtsani 3593 | aessty nasisan |t alsket 0.8 @®.95)
00 . | g vitarfin D3| tabl et|, respectively (Table 717).
Th for @ma,, [al endrionate|plus yitamn D3
Yivanmin Pat i 0A8t|al6&t [ vi®d&ni n1DP 1 dM5 ) 89 .89, wWith a
AR¥e G of | (0./84, 0} 95). The 90% CI fpr AUCd. 120hf and
RétaN eVl OE moe RVBEF@I1541Gomh BE ANOV AdfddaI). U3 serum
tleat-sSatatedero hak- trinsibrinedmcmhenogtshe pr e-speci fied
DTS tgndarg @Pwe'eba%@w@sﬂeéiﬁm%r 25) 15 -57 WO
ONOBTHES 4’@"““’1"35‘“%‘""?" ?fvﬁBﬁmary

Intervals for \/tamn D3 Ot (ng/m_) Not ConS|der|ng

Endogenous Vitam n D3 Serum Concentrations Fol | ow ng
Si ngl e-TiheE& means Cray of vitamin D3, were 5.9 and 6.6 ng/mL for 70 mg alendronate/2800

15  IU vitamin D; combination tablet and 2800-IU vitamin D; tablet, respectively, as shown in Table 7-10
below. The Cmax GMR (70 mg alendronate/2800 IU vitamin D; combination tablet/2800 IU vitamin D5
tablet) was 0.90, with a 90% CI of (0.85, 0.95). The 90% CI for AUCq.j20n and Cpnax GMR with pre-dose
vitamin D5 concentration at time=0 as a covariate, fell within the pre-specified bioequivalence bounds of
(0.80, 1.25).
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S

10

15

5 Adm nistration of 70 ng Al endronate Plus 2800 IU

Vitam n D3 Conbi nation Tablet or 2800 IU Vitam n D3
w@bmse1Dedbl et Bet ween -Subject 90% Cl 11 Tr eapdEUs20bD#/015743

LS Meant Median M n Max SD: GWR for GWR Al endr onat e/

28 5.9 5.3 2.5 17.4 3.3 0.89 (0.84, Vitanmin D3 0.95)

Vit D3 Alone 28 6.6 6.2 3.5 18.1 3.1 Root Mean Squared

Error (RVSE)= 0.138 (fromthe ANOVA nodel ). t Least-

Square Means back-transfg E gromthe | og scale.

SD=St andard Devi ati on bac transfor med from | og scale.

@ﬁfr&m&%@ Gmainltm&eg)poﬁ&% W«?@mﬁﬁen}fé ﬂ\tervals for Vitamin D3 Cpax
EAWER tre @Rl RAnkiSDIBSHerhtionial TiR3Y0 as a Corkinlf HoSMEESingle-Dose
Adm niskredov af 70 r;rg':l.bieﬁ?drgnaﬁ pdxls sgpoQy ithria D GSMi)lBa‘Tuo@fFablet or 2800 [U Vitamin
st atistical analysis fop;AlheTeiéeam n D3 Tm , obt ai ned
from 10 serum profiles not consi derl ng endogenous

VI l. alll T Dot STTIUITI bUIIbCIII. I al.l UTlS IIIC IICUI afli I
vitam n D3| witlh and|{w t hout al endr onaB#wesas 12. O and

9 O hours, | respecdively. No sighificagupbetween-| 9o cr

IEALAED BLTnence vasy ooy PP VPN aiP) ry oum

IO.IJIC T L J OouU IMMotTrvyd 1T Ul VIl.a.IIIII o nra,
(Hour s) Ootai ned from Serum Protil es| Not Consi dering
Apdeaapous| 3§ tiang n D3 sSer utmGoneend rad s ons | kbl owons,
3) @I - Dose Adm nistration|of 70 ng | Al endronate 5’553
889" Vitanijn D3 Conbi nat/i on Tablef or 2800 IU ™
WiamgmP:n D3| 2Bablet All63e Betvieen!dtepi-hent [N Med| an
Abg Max Supject SD tf p-Value t |Al endronate/ Vitamn 28
Rodt. Nikan/Squdareld (RMSE)D0.916 &fro AAvVaodel Alone 28 9.0
TL::z@t Iar®ManSpackSBnsfonBiddmom de g Belei at i on. _ p- Val ue was
@ﬁaedeqygilqn ack-grprgformgdfrapdlpascale. o0 - 53 2005/ 117906
Frospiales B’ miel L SOrlee 6 Mol ) o

Lo Y a Yy 2NN wlEP~N P e Yo Vol

etz r—o—atrt—ooU "y~ III III_—IUI lU Ty

al endr onat e/ 2800 U vitam n D3 conbi nati on tabl et and
2800 I h’hé’ﬂe&u@%ﬂheqatataﬁ@}s%tof thé ﬁ@l@ﬁ%ﬁn' of Qharnin E@Me&m%d ushg model-

sty B S PR 0% PR DR L ARFES Tl oS g or vamin D
AUCo. 120n measured using model-based vitamin D; baseline concentrations were 143.1 and 169.1
ng-h/mL for the 70 mg alendronate/2800 IU vitamin D3 combination tablet and the 2800 IU vitamin D;
tablet, respectively. The AUC.;20n GMR (alendronate plus vitamin D; combination tablet/vitamin D;
tablet) was 0.85, with a 90% CI of (0.76, 0.94). The lower limit of 90% CI fell just below the pre-
specified lower bound of 0.80. ‘
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with a 90% Cl of (0.82, 0.95). 5 Table 7-9 Summary
Statistics and GVR Wth Correspondi ng 90% Confi dence
wo ndoenyabe for Vitam n D3 AUCo-i 2Ch, (ngh/ mL)PCTiUs1v04/015743
Predose Vitam n D3 Concentration at Tinme=0 as a
Covariate, Follow ng Single-Dose 10 Adm nistration of
70 ng Al endronate plus 2800 IU Vitam n D3 Conbi nation
Tabl et or 2800 IU Vitamn D3 Alone Tablet Between LS
-Subj ect 90% Cl" for Treghdept N Meant Median M n Max
SD: GVWR' GWR Al endronate/ 28 297.5 257.5 85.0 1648. 8
Sum%Z@ S&tiQicSdhd MBRiith @orge'ibondi\{g BT EhiidencyintedBlsTorNBtarth D; AUC. 1200
(ng-h3@f), Me3éhed@sthg Molel BAS VIamih B, @aseﬂe%ﬁce%@fonmfdwing Single-Dose
5 Squarmihiditiatidn of RMoEAfenfrodate2 80T MUVt eD AN AatidadR bkt
Least- Square l\/bans back- transfor rred from t he Iog

d.llud.l U L}CVI d.ll UTl1 Ud.bf\' I aIIDI Ul IICU IUITTI

SVR=Ceohretri c [Mean|Rat i pB¢tw&nnrean of vit
e/L$ nean of \vit D3). | Gugearnfi dencegoy cr
> LS nep di%:ﬁ, Min Oqu\Q tagbp [)%M&pr eforSGlaR

)
e lu"l'i)i"lal erZo00 TO 1

bi nat | on tal:l and 2B00-1U|vitam n D3
2Chavel y, 183 uh&wn 8% TabLE7 7- 19.85 DEl Quvrs,
70 ng aJ endronate/ 2800 |U vitam n D3 0.94)
abl et/R800 Y vitamn P3 tablet) s
o908 1CI | of7500.19872 02895 | Thé 90% Cll for

Bfred %(WSE)“@'ZZWPE #NOYA moddbse vitanin D3
gétandard%{evﬁgo back yéni{,@ lo scsga variate, fell wthin

ImQ Gt D 0sdS ofQl; Dl}( 0. 80,
250hfideddd a1, WO GO0 117906 PCH US20047 015943 Tabl e

/ 10 Sunmary Statistics and GQVR With Correspondl ng 90%
Confidence Intervals for Vitamn D3 Cmax (ng/nL) Wth
Pr edos &heA§ meannCLa3of Comue P, madsugd udig Mddplebadd yigangin D; baseline

conceﬁ?a‘ﬁ@ﬁs' W4, g EIQM : rﬁ‘lgfo&hg 9(50 18 P@rﬁﬁmgte/mm'vﬁ&ﬁlﬂb &ﬁ‘fibﬂfatxon tablet
e ronat e S atl on
L R I R R
alend:oﬁhndz@S@@ iU 96ebaDy dombmatlon tablet/2800 IU vitamin Ds tablet) was 0.88, w1th a 90% CI
of (0.83, 0.93). The 90% CI for Cpox GMR measured using model-based vitamin D baseline

concentrations fell within the pre-specified bioequivalence bounds of (0.80, 1.25).
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10

15

20

Treatment N Mean Median M n Max SD1 GWR for GWR

Al endronate/ 28 5.9 5.3 2.5 17.4 3.3 0.90 (0. 85,
wo/Rdoamd3 0.95) Vitamin D3 28 6.6 6.2 3.5 18CT/US2004/015743

Al one Root Mean Squared Error (RVBE)= 0.115 (fromthe

ANOVA nodel ). Least- Square Means back-transfornmed

fromthe log scale. = SD=Standard Devi ati on

back-transfornmed fromlog scale. GVR=CGeonetric Mean

Ratio (LS nean of vit D3+ gglquifonat e/ LS nean of vit

D3). Cl=Confidence Interv The results of the data

@AY Stasti@&fand BRIRAVEOCH20dndif 90%] E ANl IR rervaE 853 Wit§iHin D3 Cona
(ngﬂrﬁLmeaﬁﬁéjﬁJﬂngmd@aﬁﬁéﬁ Wtaﬁxmgma@n@@&@énkrﬁtﬁms Following Single-Dose
AdmE@aeen of Al @ABndrétak phis D3R NU X/@ehnih M; Cakbifatién Tdblet B0 Vitamin

means for vitamn D3 Abdablec20éne measur ed using

nodel - based vitanm n D3 baseline concentrati ons were

St Te ST gty o Tt 7 O at ey onat e 2860

U vitamin D3|conbi pati on tabl et and Behwep800 | U

vitamn D3 tablist,| respectivelly. Thes#d 120h, | GhiR cI
(sl apdronat & bhiig, ¥ WARR. PRugOmPhpat i g0 | qumt | sor g |

X [
7 vigdalir i Do dur Tl )] Was JU. 0o, WtTTT & UU/()

(0.76, 0.94). |The lower limt of 90% Cl fe]l just
Rehdwatehe (pse| 10 spego fied| | owers.dound of Do.&D. + R3O
2?%{5# 7906 PCT/ US2004/015F43 |Table 7-11 Summary, ..
I'st’icg angd GVR Wth Cofrespondi r% 90% Confi dancé
Vitamiz Dal s |28r | ¥t anj 16 D3 AUED- i [Z&hr | 90ng-hy/ ),
Measured Usi ng Mode| - Based| Vitam n D3 Basel i ne
Raotdan Equartd Bids(RMEB)= .01 (fign the ANgD e hXagle 5
Mm—ﬁqwm@swmsfwqugmeémd@bnat e/ 2800 U Vitanmin D3

f Peyigtionppak gransfogneg iy log yeade 90% o
§El\é%—§ﬁ$r efric Wé{g L$ RER it D+ lerrst‘Qat v GR
I I= Oni1 ercglnﬁ ahn?ft 4.9 4 %ﬁjnﬁ;ﬁna 4 VaVaWal a f ?

I ulriat 7 L0 1HO. 1IJ0. J UL, L 20U, 1L '-I-l U OJ

(0. 76, \/tamnD3094) VtD3A|0n62816911750
107 2 Zale 7413?’5{3 y§00tesiVe aﬂstaagléﬁlraﬁﬂysgrfér@har{lﬂw&m =ottaired 4rom

fromthe A

proff R et B ?drdbaf#lwétam? ST e P Ty for viomin
with dDevitheut alendrdnate vast 2dreod BP hews, feﬁwmvle’dg“ks%alllf@am between-treatment
dlffer%%@meﬁ {Cvaldegnopt i o (LS nean of vit
D3+al endr onat e/ LS mean of vit D3). Cl=Confidence
Interval. The LS neans CTid87%G of vitam n D3, neasured
usi ng nodel - based vitam n D3 baseline
Summary Statistics for Vitamin D3 Ty, (Hours) Obtained From Profiles Measured Using Model-Based
Baseline Vitamin D; Concentrations Following Single-Dose Administration of 70 mg Alendronate Plus
2800 IU Vitamin D; Combination Tablet or 2800 U Vitamin D; Tablet Alone

Between-
Treatment N | Median Min Max Subject SD ! p-Value
Alendronate/Vitami | 28 | 12.0 7.0 160 |26 0.978
n D3
Vitamin D; Alone 28 | 9.0 7.0 16.0 2.3
SD = Standard Deviation.
! p-Value was computed using rank analysis.
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concentrations, were 4.0 and 4.6 ng/nL for the 70 ng

al endronate/ 2800 IU vitam n D3 conbi nation tablet 10
wans28006 | U vitamin D3 tablet, respectively, BSI/BEhmON015743

in Table 7-12. The C. GWR (70 ng al endronat e/ 2800 |1U

vitam n D3 conbi nation tablet/ 2800 IU vitam n D3

tablet) was 0.88, with a 90% C of (0.83, 0.93). The

90% Cl for C,,,a" GWR neasured using nodel - based

Vi t ami fhe RBuIRABML bdtLanal§ QOGTRIRL) &tvstms D§ a{ehsuwummg"m&dasbased

, I fied bioequival enc 1,
N S N T b
for vit@umBawith Bt avithet dlensironare wasVR.O\apd 15. muisgsmcmmlth%%ﬂcam
betwednQRhtndR AR rchRLARE ¥YRbSed @havd>baooyn D3 Cmax  (ng/ i)
Measured Usi ng Model -Based Vitam n D3 Basel i ne
Concentrations Foll ow ng. %g glye- Dose 5 Adm ni stration
of 70 nmg Al endronate plus OélU\/tamnDS

Su aPs‘E\Eé fQPAp-EQ}elllt%/z (l%'ﬁrs ﬁ)QQltLd\‘in M@gg\n@d UQ§ J/[@Kgl @Eseé\l\/ﬁzﬂﬁn Ds;
Basel @ Wﬁc@rﬂratl&rgFol 1eX58% Adiministra 16@@ftmtAlil.d%ﬁ8’§800 IU Vitamin
10 dian M,y )ﬁbﬁﬁon tfop2806N RV AN Oy Abad@bler28 4.0 4.0 .
1.96.011088(083 \/tamnD3093) \/tamnDS

')g/l;:/l"on-/')nnm.\.ﬂ [N P « P
— L~ 4 -4 J U J I B4 LAY] I\UU IV AT u\.IUClI U LI Ul

TreafRYRE) T NO| Hddfmohitriom Iah&mﬁl\lO\/A Mind € Median |l eBak - | Sqpafatue’
Means back the |1 pg scalje.
SD=St andar dtl\%ew cl?élegﬁeq lﬁ ransfornmed firom| pg scal e
GVR=Geonetric Medn Rat$h (IQ nean|of vit

+al en e/ LS jpgan. of vi 401 géonf i dgree

Vltﬁ?ferva?# W% '-qg di spl aystl%ﬁg ?e%ultgboifpo

Aleadrapgtes g j cp anal ysis for vitamin D3 T. gbtained from

vitkf) prof bs ’53 greasyngd using nodgl - based based i he

sy L taL I pResGoCentTations: The median Tha., Tor

: AVLRAIE Doied o i it al endr onat e was 12. 0 and

IO ot S, TeopeLtrvery. 1TNU ST glll FrCart
between-treatnment difference was observed
(p-val ue>0.200). Table ExASPLE® Summary Statistics for

|ta n .D3 T L (Hours) Cbtained From Profiles

Degra e Mbdel - Based Baseline Vitamin D3
15 Conc end methodhas bees [dpvslaperforshargmaositeaseay A HiaptinsPyia fenghinatien

alenerereV@taan@? eHoRR10and ] 1¢h8ronaSEHI0 I viMmiraDe). 1Vitkidin g blektruated Hom 15

Gitso O ! 16 e ted
tablets-ﬁx %giltl‘?g H’tL oﬁ? %@aﬁerz 9gémnﬁtmwg agéenbljalkﬂe ?othg@x {gntﬁ'reg?ci} utes, sonicate
for 30-minutes, and stm'ed for an additional 3 hours. Samples are centrifuged and 100 ],LL of the supernatant
are injected onto a Phenomenex Phenosphere 80A ODS (1) column (150 x 4.6 mm, 3 um) for reversed

20  phase HPLC analysis. The method is a 65-minute gradient method with a detection wavelength at 265 nm.

Both pre-vitamih D; and vitamin D; peaks are quantitated and summed to calculate the total amount of
vitamin D; in the sample. The method was validated for satisfactory specificity, linearity, recovery,

precision, reproducibility, solution stability, sensitivity, and robustness.
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Al endronate/Vitam 28 12.0 7.0 16.0 2.6 0.978 n D3
Vitamn D3 Alone 28 9.0 7.0 16.0 2.3 SD = Standard
wmensalioon. p-Val ue was conputed using rank anedHEs®04/015743
20 -62 WD 2005/117906 PCT/ US2004/ 015743 The results
of the data analysis of the t,, of vitamn D3,
nmeasur ed usi ng nodel - based vitam n D3 background
concentrations, are summarized in Table 7-14. The
har noréxempi@e chrérpddaekphit cdnflitions k@ llisted tet N D3 Wi t h and
wi t hout al endronate was 24.0 and 25.5 hours,
espectivety—No sifgnmi frcant— between-treatment
FigiviRper ence was obse Qﬂ&/f(liﬁ- value>0200) 5 Table 7-14
CSiuridnpeatuad | Sti-cs |farcApparent tv2 (hours) For
I\ﬁttm%rgopumlie)s Measur ed b&n ng I\/bdel Based \/tam n D3
' 1—01‘% Fotowng—Srngte-bose
MabifeiBhisst r at i on of "CﬁrnigenAlAeﬂ‘HQi’é%a)b@P@S@@md B =vPP%d¢etpnitrile
10 D3 Conbi nati on 'IaM&t or 2800 IU Vitam n D3 Al one

Tapl et Treatnent N noni ¢ Jackknife M n Median Max
R“n e e Nhn DAt e mlnél ot ([alm"s \ + Ny 20 29 O
VAT OCTO IVLMII DCT C1T U] ©Ul L) 8 \ARY o7 20 £ 9.0

Cdlihmﬂ 11.5 24.0 100.8hro@B3e 804, ORr(Oirsalumn \50 x HEMAS (BB, 2 |

SbleTy Tenptamre 188. 0 508D = Standard Devi ation p-Val ue
S conputed using [ NVerse transfornation EXAVPLE 8
D, r 1 ‘Dot ectilgfP Mt hod 15 A pethod has been
devel oped for the conposite assay of vitamin D3 in
ek +8R. alendronate/vitamin D3 tablets (70 ng
al endronat &/ 2800 | U vi t ani n D3). Vitamin D3 is
ext_La.c.Led froml15 tablets in gbouwt—50 nL of 5% water/
95pe@tikianob ditkueny. Fhe spl grooness| stirred for 10
m nut es, sonicated for 30m nut es and stirred for an
ad¥ tresaes SBS hdér s 10Sarbl ed ar®é> celtr| fuged and 100 L

of | 4, pgg batgant o, ar gyl NjogClQd Ofgtso] a Phenomenex
Ph S AP 4.6 nm 3 .tm

for reversed 20 phase HPLC analysis. The nethod is a

nkgg ! €on%r %ﬁ{% o@EorﬂﬁﬁﬁggTWle‘is&@gﬁgkﬁcﬁ'&da{%ﬁwﬁYﬁVl%ﬂ{ [5]3)

pre-vitamn tamn pea S
re quantitated and sumed to (Laj_p_u_]_afn the total

amount @fmpositicham N O3 wdd Wwight &Pl . éeties hod |was
rAglE@%;?gogi% sat| st|act or 361§pe0| fici ty 198 2{,/near| iy,
Dry Vitamin D; 100 granules 26.7* 8.2%
Avicel PH102 - 131 40.3%
Lactose, Anhydrous 62.2 19.1%
Croscarmellose Sodium 9.75 3.00%
Colloidal Silica ' 0.81 0.25%
Intragranular Mg Stearate 2.28 0.70%
Extragranular Mg Stearate 0.81 0.25%
Tablet Weight: 325 100%

*26.7 grams of the Dry Vitamin D; 100 granules contains 105,000 [U/g of vitamin D,
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precision, reproducibility, solution stability,
sensitivity, and robustness. -63 WO 2005/117906

wWERODsSWER004/ 015743 Exenpl ary chromat ogr aphi ¢ PCT/US2004/015743

conditions are listed below Flow Rate: 1.2 nL/mn

Col um Tenperature: 25 C Injection Volune: 100 L
Mobi | e Phase: Gradient, A = 0.025% phosphoric acid, B
= 99%Acetonitrile /1%A Run Tinme: 65 mnutes Col unm:

The exERpient tp&p.hzenﬂ degBdatés, wilBDSir fyb)calcaéntiomtjmeldp@ rejativi, rétemipn @men(RRT) with
respecé@mg reI&fsaﬁmmq M}r @?k@&lsp%ath\&aysedfm%ho

2209

Ti me Tabl 57 57.01

PhOtOlWCH%ImqE!i*é*aﬁklsmensat% a’i‘b"aoseéfefsffa@“saf Skowngg KiGxiure 48.5

87 90 100 100 48.5 48.5 Formnul ati on Conposition of
Conbi nation Tablets (70 ﬁrg,kﬁg gndronat e/ 2800 1U Vitam n
Ve )

D3) Conposition Un| t ght % Al endronat e
Sodi um 91. BUB2 B : &l es 26. 7

8.2% Avicel PHI 02 131 40. 3% Lact ose, Anhydrous 62.2

1.9' .1% Cr e?eg{i(g‘glyn Soqilﬁ'm S 75 3 agfﬁcag:&l I oi dal
SilicalO. : I ntiragranulja tearate 2.28
0.70% _Ext r Amipstes) | oy I\f/g St ear Wl et
Vi ght{| 325 108% *26. 7| grs e EREMFSYi t anin O3 100
gr anul € cont aeNs 105, [00M.10U ¢ BlElthttraﬁthcn D3~ 10 |-64
WO 2005117906 PCTLUS2004/ 015743 The la eaks
and degr adat e$3%i th t hei P"p§p| cEéf"pF%t TR Eion time |and
rel ati ye retemps on ti nes ¢ HRI)| Bicipent-relespect o
vitam p_D3 _are present j ! - i
degradati on pathways of Vi tani %xﬂ@‘e%rgmeg

4,78 0.13 Excipient-related

7.53 0.21 Unknown

11.33 0.32 Excipient-related

17.25 ' 0.48 Unknown

17.47 0.49 Excipient-related

18.05 0.50 Excipient-related

20.64 0.57 Excipient-related

26.70 0.74 Trans-vitamin D

28.15 0.78 Vitamin D; isomer

31.33 . 0.87 Pre-vitamin D3

34.42 0.96 Vitamin D; isomer

35.94 1.00 Vitamin D

39.17 1.09 Vitamin D; [somer

43.45 1.21 Excipient-related

49.85 1.39 C8-vitamin D; ester

50.42 1.40 C8-pre-vitamin Ds ester

54.52 1.52 C10-vitamin D; ester

55.65 1.55 C10-pre-vitamin Dj; ester
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phot oi sonmeri zation, thermal isonerization, and

transesterification, as showmn in FIG 5. 5 Table 8-1
wewmsarwoof Peak ldentification for Combi nati orciiabioed/e15743

Retention Time RRT C assification (mnutes) 3.08 0.09

Excipient-related 3.63 0.10 Excipient-related 3.88

0.108 Excipient-related 4.05 0.11 Excipient-rel ated

4.23 0.12 Excipient-related 4.78 0.13

Exci pi ent -rel at ed 7 53 O 21 Unknovvn 11 33 0. 32

Exci pl’?hnt relf ag atlo [ s deter 5‘9 1 tm L}f7 ent’ or?c rations of

Exci pi ent-re 18 "81 elnf F’e’l ared 515 84”
vitamigy D5 solytipg prysi selmtms F lored con,e@tr?t@nowm srmérﬁpsnw ratigpbpveR). The
LOQ W .ddternfined 8s Mbﬁtamgmm&wbmmerume Bd0. 133, vihidh {s (405 dfitkeandttad

conce%n%w%].fm fge('j € ?)F?aqa% nrc]ns otslq 'T% tﬁ?}ﬂ%ﬁi&eéeo Omg{%o'ﬁ?m n

Excipient-related 49.85 1. 39 C8 vitamin D3 ester
50.42 1.40 C8-pre-vitanERAMBLESter 54.52 1.52

Once- T M kAT By ester 55.65 1.55 CIOpre-vitamn D3
%%%005/ 117906 PCT/ US2004/ 015743 The |imit

of quafiendrenateard \immD tplets erether ylid desags{prpyiptions Gonigining about 70
mg of dleddréaR)dn a6 QldLdReHid adidiactve bBfs, and hisind )60D3U SOVitdininANmayik prepared.

(See E?c’(amgp?e%tll ?,gr_qu 1§ 'gheeq\rlgge% or ‘88%%9151{ c%%tgle %ﬁthf_ Ié'ﬁé%)e orally administered to
a subjesbonse-wieaktid - axPreftsehlit 2bgut qpge sy ery seMjneleysi (n xpaplgrayery Gndgy), for a
periodf htQdhsti ofie %aﬂ‘ﬁ%s@ﬁetl'bh 6f adRiniyaatiod iscRpeed torba uke@n ami dofiveaiant for

treatm? oxg?rg gtfné % orog 9 wﬂ%prc'o%ldgn%t\' é&&ﬁ/&f‘é&‘ 1811 fﬂfs heiHdd is also expected to

erm na
be useful for improving subject acceptance and compliance, and ensuring that all subjects taking a

bisphosphonate receive adequate vitamin D nutrition.

Alternatively, alendronate and vitamin D tablets or other solid dosage formulations
containing about 70 mg of alendronate, on an alendronic acid active basis, and about 2,800 IU of vitamin
D may be prepared. (See, e.g., Examples 1 and 3). The tablets or other solid dosage formulations may be
orally administered to a subject once-weekly, i.e., preferably about once every seven days (for example,
every Sunday), for a period of at least one year. This method of administration is expected to be useful
and convenient for treating or preventing osteoporosis while providing vitamin D nutrition. This method
is also expected to be useful for improving subject acceptance and compliance, and ensuring that all
subjects taking a bisphosphonate receive adequate vitamin D nutrition.

Alternatively, alendronate and vitamin D tablets or other solid dosage formulations
containing about 35 mg to about 70 mg of alendronate, on an alendronic acid active basis, and 2,800 IU
of vitamin D may be prepared. (See, e.g., Example 3). The tablets or other solid dosage formulations
may be orally administered to a human subject once-weekly, i.e., preferably about once every seven days
(for example, every Sunday), for a period of at least one year. This method of administration is expected
to be useful and convenient for treating or preventing osteoporosis while providing vitamin D nutrition.
This method is also expected to be useful for improving subject acceptance and compliance, and ensuring
that all subjects taking a bisphosphonate receive adequate vitamin D nutrition.

Alendronate and vitamin D tablets or other solid dosage_formulations containing about
280 mg of alendronate, on an alendronic acid active basis, and about 5,600 IU of vitamin D may be

prepared. (See, e.g., Examples 2 and 3). The tablets or other solid dosage_formulations may be orally
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Once-weekly Dosi ng Regi nens Al endronate and vitamn D
tabl ets or other solid dosagefornul ati ons contai ni ng
w@bweti17806 10 ng of al endronate, on an al endr oPCTUSDNH015743
active basis, and about 5,600 U of vitam n D may be
prepared. (See Exanples 1, 2, and 3). The tablets or
ot her solid dosage fornulations may be orally
adm nistered to a subject once-weekly, i.e.
adminifiéred 18 b adbfjegt cﬁhb@ﬂéek@l’b(‘ee pRIkgibly abay aite ehayySse{eh diys @ﬁéﬁdmhlﬁ¢ every
Sunday$ forralyper‘?f{dlr]oql gt)ﬂa%st onQ {o.sf mdifhl. I ﬁﬁis Jtho%tof &dﬂ@rﬁ&g&)&% %(ggcﬁe'd t be

dmnistration I's expecte use
useful and gonveyispe for Bepting %),get sdisgass th pwldmgé‘;@mn Pﬁ)gtrltxon This method is

also expte QR uBFil Sor\Whiprbweng Bkt aticéthnit dnd bdniplibhcahd édsirtp thaildlli S

subjectgﬁglggg ?1&&10%‘\&]9&?&&@&;(1@&3{5Qlt%l% B%utﬂﬁ&; ul for inproving

P ance and I ance, and ensuring that

al | suiemativsly; alsadepateyand mtagrpheéaﬁr?&r?a?%erﬁ%'@éow HRHRIgRe
contamngtaaé‘ﬂt P80Dhddftalehdromate, onfh hletfidi@ilid acidlaytive ddsesnohd @brmt Z8@IIU of
v1tamm ﬂ) n}ag])%prgpaleﬁ b%?% § %géxagl‘i)fégf a'llghg albgts gp&% Sol d%ﬂk‘é ﬁHu%§ns may

endronate, on an

be oraliylsdmAisTFRER %@Pﬁctaeﬁeﬂ%‘% Asi Recterayabapiiiee eyersyen dgyafor
exampMé] dvailStinday), foBy/pekied ghacipar @ to s(:Seaths eTijs methodaafpdnsisistratiamid

4expect%i)to Eeousgfu{ eﬁ? C(S‘RI ichf fop&eja&‘r{ C])%?Jt 5 glsmg Fxfoolﬁﬂ'g lvi%ﬁﬂu?ﬁ%utﬁﬁyn

n1n|s er e 0 a sub once

This mpthed i alpr @pasted 61 b SO BRTE ANEifc) S ERASE aaaﬁgm“@ﬁw ahd ensuring

that all@mijémhﬂ(mg a@Wspliogphbhrtckase)ve adequateavitpeiniDoghtrgfonat | east one
year. A% &@&lmar% Dqghf'eatmr%th&asumo&sagé f&mm@&ntagmg Gbout

conveni en
O RN T —
preparénetdwdz g.,[ExardlSq, EXnEN! ek tibtetdre otharablid dofage formpatous may be orally
admlmstf:re!i &% sBl?gc? rRL %ﬁé‘y Al }r ‘fé?SQBJ db@tﬂ Gfroe e@é?)dseear%dﬁ (F e)gan@fe every

hos honat e rece

e
Sunday)j fszm*nﬁthw 9f] eémlrltsv%lﬁn lszspeﬁF t@ Pﬁ%&*ﬁ“{ﬂé*r‘ym‘éﬂ'%‘ht\g’if Bﬁa?ggmf‘éﬁ&““
bone d'iéhisaWhll'&: prdvidady v@husin Ornuetibe rThisohdtied thadsa gepeétert bt esefublos
GOLE t Qs AN GRRbRN

T o o
fﬂmw@%@%ﬁ@ﬁ“ﬂﬂﬁﬁ&“ﬁ@O%repared (See, e.g., Exanple 3). The

t abl et 15 will be@ppaceht 16 Glosedkitlatia de aft rrmatiats inodificatiowsycatbe made to
this mvenél ion o¥ er%s%%{og{pg%mgpfoﬁlnﬂ&qﬁg‘boﬁygﬁﬁkn Qithdt H@%h@’from the

once ever gven ays %?
scope @»awm éhe ipxgation ose:fﬁ'efafwms fligs alsp lb‘éfr% at e prgsent nyetionnd
appendé@ @l‘a}ms]:EbTeS mb@fidaciéhs Ofariaidns and squivalentoef thesnathodeaideeni@gitipns for
sef u or treating or preventin
mmmmgpggrgP uaﬂgﬁ%%ﬁ¥§P?§%fg{ng V|tan1ngD nu?rltlon °
- This nethod is al so expected to be useful for
i mprovi ng subj ect acceptance and conpli ance, and
ensuring that all subjects taking a bisphosphonate
recei ve adequate vitamn D nutrition. Al endronate and
vitamin D tablets or other solid dosage formul ati ons
cont ai ni ng about 280 ng of al endronate, on an
al endronic acid active basis, and about 5,600 IU of
vitamn D may be 35 prepared. (See, e.g., Exanples 2
and 3). The tablets or other solid dosage fornul ations
may be orally -66 WO 2005/117906 PCT/ US2004/ 015743
adm ni stered to a subject once-weekly, i.e.,
pref erably about once every seven days (for exanple,
every Sunday), for a period of at |east one to six
nmont hs. This nethod of adfhinistration is expected to
be useful and convenient for treating Paget's di sease
while providing vitamin D nutrition. This nethod is
al so expected to be useful for inproving subject
acceptance and conpliance, and ensuring that all 5
subj ects taking a bi sphosphonate recei ve adequate
vitamin D nutrition.
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Alternatively, alendronate and vitamn D tablets or
ot her solid dosage fornul ati ons containing about 280
worosfitabendr onat e, on an al endroni ¢ aci d act i MET/Ds®DE015743
and about 2,800 IU of vitamin D may be prepared.
(See, e.g., Exanple 3). The tablets or other solid
dosage fornulations may be orally admnistered to a
subj ect once-weekly, i.e., preferably about once every
WHABBVEMIMEDPIS:(f or 10 exanple, every Sunday), for a
period of at |east one to six nonths. This nmethod of
admnistration is expected to be useful and
conveni-ent f RrmacuiLieal RPREIERSE coRPHitgease whi | e
provi di ng \aibisplitisphohte) pliafrhdcewditally addaptsblamalid) dadivati/eadr digdrates of
. f L ITB.OV subj ect acceptance
the blsgﬁr%gﬁ‘%%gflit@ﬁ@ge,s ngﬁéfu%ﬁggﬁ?nhgg c? %%O{Mdél | subjects taking
a bi sphosphonate recei ve adequate vitamin D nutrition. .
Al endronat €hapithrirdctainal Rorhpobitiddl of tiginok, whérkie the d3bhosphonate is of the
formufd0sage formul ations containing about 15 280 ng of
al endronate, on.an al endronic acid active basis, and
5,600 1U or 2,800 IURof Vi to”:Hm n D may be prepared.
(See, e.g., =5 nmples'1, 2, 7and 3). The tablets or
ot her solid dotage fjr mul atli ons may be orally
adm nistered to a subject once-weekly, i.e.,
pref er apl y—=aboRt —erRCE eves P sewerDdays (for exanpl e,
every Sunday)y This jymethody of admi nistration is
expected to beluseful] and clonveni ent for treating
metastatic hgAae di sgase wpHe providing vitamn D
nutrition. This method is al so expected to be useful
for 20 inproving subject acceptance and conpli ance,
and ensuring that all subjects taking a bi sphosphonate
wherein®RG &livVRpeatkely adleRted 'frbram:, OHDnA 1, R}, fsiirdBpendentlydelebtedom CH;, Cl,
rent Qs [ ' | PUS:
AR ClrG, SRR R G TR Oy U, PHE midazoe
CH-2rimidarschyridind, N-6trplekep® D b CHEH: r{ RHPiNH2rAgd G Beréd-pyrrolidinyl, and
combih&ioAY tRdrdo®N W t hout departing fromthe scope or spirit
of the invention or of the clainms. It is also intended
that the present invention and 25 appended clajns
cover Hodi fThe abdrmersuticglspmrpsitionef claigy | etpereip dhedirplospondity e
compriked AAaBnaAd ¢t apRAMESUtichIBBSceb@ble saltiitieiebf. t i Nng bone
resorption of the present invention. -67 WO
2005/ 117906 PCT/ US2004/ 015743 WHAT IS CLAIMED |IS: 1
A phar fraceuthe ebarmecsisalspppasiion ¢ 6l#ist 3-yheigin the pharmaceutically
acceptﬁﬁl@ﬁh@ﬁaﬂhﬂﬂﬁite is sfiévied Mamalthdroqalel n%]bnesgd:iemlh mmﬁnaﬂlﬂm@ﬁodium
. derjvative . 5 the bi sphosphonate, or
mono?ﬁgg?keuarngsale?%%n%%ﬁ g%ﬁgrﬁg"h\%?%m n D conpound. 2. The
pharmaceutical conposition of claim1l1, wherein the
bi sphos phonee @hdradeiitichiltémpdsi@ibidficRim HW@hEkin@kd phrmhacelitical

P.CP Q. ' j S . nt |
cmo G s ot T 95 ARG e i et
sel ected fromCH3, d, ' '

6. The pharmaceutical composition of claim 5, wherein the vitamin D compound is

cholecalciferol.

-68 -



10

15

20

25

30

CH2CH2NH2, (CH2) 3NH2, CH2- 3-pyridyl, CH2-S-phenyl-d,
CH2CH2N( CH3) (pentyl ), CH2-im dazol e,

WEkDs217906 dazo- pyridinyl, N-(cycl oheptyl), CH2EE(/CsB)R915743
(CH2) 5NH2, and CH2-1-pyrrolidinyl, and conbinations
thereof. 15 3. The pharnmaceutical conposition of claim
1, wherein the bisphosphonate conprises al endronate
or a pharmaceutically acceptable salt thereof. 4. The
phar mat eut iThapha&RRRRISA torfdsitidn of bidimM, Jherdth ee @hdimbdagtical

o BUBLIREES H57 i FERIDERL RS b AL R it
acceptphbigkso diriypH Ve hrdspiestnf the Asehosphprateatran¥rionaerecfmonosodi um
trihydrate. 5. The pharmaceutical conposition of claim

1, whegyein.the pharnageuti cal ' b 1.0 [

1 om about TOBTREA St Rin SERH LR ihe sRIRALERR,,
compagiprpesmntises aRuE2, 807 He ofphelpiristiupiiane aoutd8 mews plendgrmatg pr
pharm&de@icAllyDaccoplaBle @it deddatives brtiytirateddfaRAPEARorinfixtures thereof.

chol ecalciferol. -68 WO 2005/117906 PCT/ US2004/ 015743

7. The pharmaceutical conposition of claim11, wherein

t he phtr maddephasaicewisthseanositienri it} ivbersinthe pharmprstfcal
compd3ition Ehptises a¥ALY, 60 12 Of diflefciférbieandatd 70 Sy ve Biaddeona® lor '

h ticall I ' '
T

8. The pharmaceutical conposition of claim1l, wherein
t he phay MacEY pbhfdiceuticslRPaSsitibrOdT cRBMTP MirheiScomprisiig ode &Gfbre
1 U of chol ecal ciferol. : : t.64
R e T L
disintdgradisat es of al endronate, or mixtures thereof. 9. The
pharmaceuti cal conposition of claim1l1l, wherein the
pharmaceutigcal , 1 i ti. [ IS8 ut 609,
U of glhol e@glpgl ge)cf %ﬁﬁfgg@ﬁ%hgﬁ%ﬁ@gp@ o? ' cgr}'gndr}go%rqat e Or?
excipignts sefgétett frrae be gioprionssting efdistostAnty dso i croereyaiNpg criiose: gitloidal
silicol YIS RL @Sscitheltls €A Magmsiumbtidrate.es t hereof . 10. The
phar maceuti cal conmposition of claim1, further ,
conprising one or nore excipients selected fromthe
group tbnsi Breiphygmeseutical|cpmpasitioneliciaisn ls whesrip he pharmaceutical
compdsHidh tenmibes abdut 0.5b3 RS Mout 80% aldbirdhiats kot Obyamndight, abichit 19 neabout 70%
[IBCeUtLeal; L {9 | oM dhBiELalciferol by weight
s BETTRERN b o PBLAL A 80 T I Aty v
about ¢9°6 tanbews A&’ gcqopﬂganbyfdrqua@t Weight, 3?9&13/%% g pbout 50% microcrystalline cellulose
by welBh€ K661 (/94 @labbud 8% @6ildidd] siIen diexidelbgindiht, atoid 0.5960 about 10%

| gxi de.. Crosc. Lo ol 3 gRSSL Ly weigh
croscigp Jar G0 VT o TP s R Ae SRy weiph
claim 11, wherein the pharmaceutical conposition
conpri $£s abephara&ichizompaition SQ4ira b ertdretniad cholsathifeno
b ight .. about . 19 bout 70% chol ecal ci f er ol
°°mpa%%ﬁﬁf“g“%‘i‘}“aé‘?‘%%{‘g‘{%‘%ﬁ?’@’a| ent to about 0.0005%to0
about 20% chol ecal ciferol by weight), about 10%to
about 8% | AGtphsRacGitybomp&itidly ofwiirg 3, wherein tite phaxmbgutical
about 50% m Gr. | |l 22, Welil D twice-
compiitie 5l rab sk Ry By R ghol B3, SRt i Ehlevic
monthl jagghi-mogthlyut 0. 5% t o about 10%
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croscarnel |l ose sodi um by wei ght, and about 0.5%to

about 5% magnesi um stearate by weight 13. The
w@basmemeat i cal conposition of claim6, whereiPCT/182004/015743

chol ecal ciferol conprises pharmaceutical grade

chol ecalciferol. 30 14. The pharnmaceuti cal conposition

of claim 13, wherein the pharmaceutical conposition

is suitable for administration at intervals of

once- WEE k | ya mbthodlﬁﬁ;ké%ntmgﬂﬁtﬁthﬁr;g, reﬂl)Mn@ ©r trdatiy tdtabolictdble disease

ina mAmmqu ﬁ%m r1 rgradg%lsmn%llg Zlﬁp%phg eg§%ag%§4g?§§o%%§mprgs§1g

reven
ablsphors@amtqaghwcattsmllyecwﬁ e%ﬂt% degivarivey qﬁhédr#ﬁﬁﬁ#ﬁle, isphosphonate, or
mixtu@OEedfSdnB @ vitdii Diceh@uhdig t 0 the mammal a
phar maceuti cal conposition conprising: a
bi sphosphonat e, pharmaceutically acceptable salts,
der i vatd: vesThsmeodiptfains [ wherpip the Bisehoprhenntrsqmprises ggndronate or a
pharm@teXficdNyefcdphable eoftherafid a vitamin D conmpound. 5 16. The
met hod of claim 15, wherein the bisphosphonate
conprises alendronate or_a pharnmaceutically
accept bbl e Bgmethopeiclp 15, We‘e“THWS VH”é‘E‘ﬁB(P‘BPO“B? isichglepaiciferol.
wherein the vitamn D conpound is chol ecalciferol. 10

18 Th?B mtﬂ\%gnegl d gt#c@allrml';'zvherm We%ltﬁmﬁ B%ox\ﬂb%x Jgnéagses from about

ound conprises from about
100 Ilng m%@&ﬂéﬂwwfero&ﬁad WFé‘F‘éﬁhﬁb‘fFr‘i‘%SPB‘i”?}SﬁUglﬁﬂﬂ cpmigrises 2 from
about 08 MRAL TButCIO PP & SR:Senfdomdta, orgharthceOticallynagcdpabla bt dediviall @es oy
f ceutically acceptabl e salts,
hydra%S ?ﬁi\lle:afeq é/rg%%égr’mlg&ﬁrp%?‘rggpof t he al endronate, or
m xtures thereof. 15 19. The nethod of claim 15,

wher ei M.t heTHzinsgHao sfixn a5, evhereinireibipiosghostaiooipesee alendronate
monognan %St?@d}é@ aB(E {hE%Mcgut gorﬁ&ﬁtn@%ﬁl%?ﬁ%& %'ut 2.5mg %) GaBOUt 560

I on Cco Ises fromabout 2.5 ng to about
mgofrﬂj“ f’“atflf’éﬂ*?ﬂsr"é‘f’}‘at"éhyﬁﬁﬁosodl umtrihydrate. 20 20. The
met hod of claim 18, wherein the pharnmaceuti cal

;g gp gg (b)(?,l It 0 QB}%WOF tgalm qg) %Ere%%%h&“a&wa%ﬁk&ﬁtfoﬁ E&H'npnses

ronate or phar rmceutur* %
abouta&wéytcmcelcéeaqﬂt agd aboyig0; REAGTgRS PhATARcsytisallygeceptable salts,
derivaAiv @& vel Fiy@iridds ©f al@kromat btihixgires fhefeedf . 21. The net hod of
cl ai m 15, wherein the nmetabolic bone disease i s
sel ected from 25 osteoporqgsis, post-neno

ost eop8t-osi The agthod gf ﬁauinda,u@éﬁméléetr%e&y lllcdpgpgt? seﬁs&llseselected from
osteo&b’i&ﬁOdb@trrﬁkslb;&usaoéskheporosd; m«a&mduqadiompbrom wap oste@poresis, other

dlsease- x%d%pe% osted m%sc'g ch&gqx&%kéo oﬁ ad .0 éf&g&%cwdqmuged' oSsHoRs.

eopor o d of”claim 15 conpri si ng
adm ni st erl ng to a manmmal having vitanmin D deficiency
or ins uﬁfi CTRNAathod opbidimmacentrisiogdnGosdgitd 4 mammal having vitamin

|
D deff cxegg' ar s qﬂmen%? gh%%gpg%?%&gh& coﬁ%ﬂﬁac eutically

le sd at h%tesfoflb E honate, or
ablsgbpsgbqyetg,rﬂl?mfeétlcagqc acceptable salts, derwatwes or hydrates of the bisphosphon

mixtures thereof; and cholecalciferol.

23. A method for preventing, inhibiting, reducing or treating an arthritic condition in
a mammal, comprising administering to the mammal a pharmaceutical composition of claim 1

comprising:
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m xtures thereof; and chol ecalciferol. 23. A nethod
for preventing, inhibiting, reducing or treating an
wa@edosniwd€e condition in a mammal, conpri sing PCT/US2004/015743

adm nistering to the manmal a pharnmaceuti ca

conposition of claim1 35 conprising: -70 WO

2005/ 117906 PCT/ US2004/ 015743 a bi sphosphonat e,

pharmaceutically acceptable salts, derivatives or
a bisphesghaatte phamadehiisalbi sseineblp bedn dtrdvati@s or hyinkusres bisplssghdhdte, or
mixtufed theRofY hlddMtiniPDCRRRHAd. 24. A method for preventing,

i nhi biting, reducing or treating bone resorption in a

5 manmal conprising orally adm nistering to the mammal

t he pha$ nacaaethedfor provepomi inhibifing fedadingiomréating Ml fegirftion in a
mamrhdD &nﬂﬂﬁﬁhﬁ@rﬁl%hﬁ@kenﬁé)m%ﬁﬂn{lﬂhé E‘naﬁﬁ@tﬂbﬁtz np%g @xh of @lanlm 1,

cCco 0.a continyous dosi
whereibs %”6"“ sl n°§‘P°Sh?°8?V£I“’"b¥m8r?& %“'Wed@fﬂg?/a%émg R afebtiens
dosing sghedple daMéngtaidaging intatvilisf ericagecklyeduci ng or treating
osteoporosis in a 10 manmmal conprising orally
ar maceut i cal

adm ni steri 0, fhe mammal. .t he
conpos ?{ i 0 n‘n g’fctth%‘} ttgf %evf',m"gv{ﬁ}?é?'g'?gnpglﬁélg ShBFaHRECRstFPROEg)S in 2
mamngah eampsiping esallyiagministering to themahmabth@phamateud o ageositaf diingl,

wherethh@th@ﬁEduﬂéé%bﬁlpos‘i’tQﬁ |1srwm§1‘;stb%aldi ?um%aggac@orglggc‘{oQg:ontmu us
met hod for reducing t ?1

dosmgrscg me avbngr?go??ga%tf ?q txqcﬁwffk% conprising orally
15 adm nistering to the manmal the phar maceuti cal

conmposyd. i ona akthéd B} lvking Y @iEl@df 'Borterﬁ%ctm@% ARGt &)ﬂlpnsmg orally
on 1 | st.ere e accor

acmin B S e B o B L Fensi i i S o grammaceutial
compgsitipisadrhinigtered arpeunivdesgeyaccoRiing té\a paatimods dosing ﬂhemaman@ atosing
interv@ b8} QRIyE- chol ecal ci ferol conposition, conprising:

20 preparing a powder blend conprising al endronate;

conpacting the powder blend to form an al endronate

m xt ur & mA methed farmepatingred ialanfrenae-chdlealdifas] abrepasitiad, Wergprising:

preparYHgtatﬁoﬁ&@bl@&i&bﬁbrﬁsﬁfg%emﬂ&ﬁﬁu| es to forma final blend;
reSS|n9 the final blend. 25

t
compefye e iitr B4 5 or gy e
millingiand hitndinetheal gidonge mixoird eithodhols@lciferoldmaalgeto ffomr final blend; and

lubnc&ﬂﬁ@fd'c&hﬂ‘gssmplh@'ﬁﬁidlBgmﬁl endronate, colloidal silicon
di oxi de, | actose anhydrous, mcrocrystalline

cellul ose, and croscarnel I ose sodiumto forma
pre- bl #nd; Anetheli foprephengpan eleivrantd-chaietalpifgel edididesage form
compriéfngarate to forma first Iubri cated m xture; 30
ure.to form

.roller co t I st br|cated m
e e e A S b Y SR L e
CroscaffmllmeaOQIIulb?O|f@faitaeme berdnd; bl end| ng the lubricated bl end
blendikyd ﬁqbpr%m\cﬁcﬁlﬂ kfagdeiiiR Lteﬁz[t@ﬁ%rﬁﬁa @ 1dbRtaPa diasreond

ess t he second
roller T°%?°“8%@%g’3m"§{ cﬁfF‘gm’ixH'fe jo {“HB n@?ﬂaftﬁ‘l E}’g’g%fge form 35 29.
millingthe, tranpaciclaibbens &d fowomiprated Wendpr epar ed by the net hod of
blendi@é tAé briBted blend with cholecalciferol granules to form a second lubricated mixture; and

compressing the second lubricated mixture into the solid dosage form.

29. A pharmaceutical composition prepared by the method of claim 28.
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-71 WD 2005/ 117906 PCT/ US2004/ 015743 30. The
phar maceuti cal conposition of claiml| prepared by a
woredoRodoeonpri si ng: bl endi ng i ngredi ents conprPGI/O§R004/015743
about 0.5%to about 90% by wei ght al endronate sodi um
about 0.1%to about 5% by weight colloidal silicon
di oxi de, about 10%to about 80% by wei ght |actose
anhydrous, 5 about 5% to about 50% by wei ght
m crocrystalline cellul ose, about 0.5%to about 10% by
i 0
5 by et o1~ REORSS s Apeapos S FHmes®y £ pabss Snphing
blendipg irgredicats cpmprising akayhp e to atept PWe by iweight afeindronptessodiomfayput0.1% to

about £ mp&fétgﬁtctoﬂ(il&bﬂfb%n dloﬂhé lalﬂoﬂgl ovhe aboRqoeL B)e(deléﬂt ﬂb@fbsanl‘i)@rous,
about %P go out 5?"? {)%C at n&q/oc stthBe ce%la?s(ﬁo/% o%g St/o 0 bou{j 1 Ol%C ?y welght

orecaf
croscagweélm Isediniay andedberih 0-5Yedeattovial”elit weighpmegnesinm 9@3@@05 Jorma first
mixturgpout 20% chol ecal CI ferol by weight) to forma second
ssin econd m xture into a

roller comlpaclén%the ? rst mi ture 511 co pde rh aons

osage for m fmaceutical conposition
millingythe eqmpmdmbbvm&fema 'P?r@afe‘bﬂff@s;l tion is 15 fornul ated

blendnﬁ@h&ﬂﬂfbﬁﬂe& Bledd8fith abdi@ [P/o Bt 70%%ckvecaibifegdd brafifle Bawdight (equivalent

ool ULy BoSEIPGRLELE O, Al 801 0B Lifuns A o0
comprashiag fh secondaeitfute iy 2 whdesadetloran of claim 6, wherein the
conposition is fornul ated to conprf se | ess than about
5% by g of .degradant s . h ft.er.
st or agyeyef ohlrhi gmca c?]rrépo& on CE‘ ]g é%% ﬁ{e%lam;?objﬁgr( 1s
formulzdgorcemprise Jess th@mbqﬁt 199 by ygightaf fghla‘sm af ghplgggjciferol after storage for
24 moRQNR @Sout £ C &RAPBS: & 50vg relAivOhmpdigs phonat e,
pharmaceutically acceptable salts, derivatives or
hydrates of the bi sphosphonate, or m xtures thereof;
25 chol2ecal Tk plesrrodceutii eoresiosition of iainph aierria thefcprarasitie is

formulaiR@ toQ:hfﬂb@s@ wsﬁthzfnfhb&h 5% %y SipBlofddgtaddnksyof Sioldcdl@ferdl Bfte storage for 24
monthﬁ%ra[;caxgs% ‘lCCang ab gtq 309/{ relap\a:%umld 00 1U chol ecal ci ferol

over''a week; and wherein the
phar rraceutl cal corrp05| tionis suitable for

once- V\@’Iekl YA ﬁﬁﬁﬁa@@&txcﬁ&mﬁﬁsmo@x cﬂﬁﬁxﬂﬂ@ of neasuri ng
ecal C
a blsplas;% e, harmacetglcalfg acceptﬁ)l C%‘?%tw%% (ﬁ 8%%3' oz Ehtg :bgﬁogéhglrate, or

mixtuses bereafhe phar rraceutl cal corrp05| tion into a first
choleegleifé,lsli on to forma second solution; separating a

oS ST bl LR IR AFRE g v

400 Wiieholeealdifivg! pendayryhemadmifistesprisivereatesk: ped wherdirthe pharmagensrak

comdeﬁ@ﬁﬁ'sﬁltabl@%rdﬁfe%&ldlﬁ@sh@ carried out using reverse-
phase hi gh performance |iquid chromatography (HPLC)

separ at i on. : . )
34, A method of measuring cholecalciferol in a pharmaceutlcal composition of claim

1, comprising:

extracting the cholecalciferol from the pharmaceutical composition into a first solution to form a second

“solution;

separating a sample containing cholecalciferol from the second solution; and
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35. The nmethod of claim34, wherein the detecting is
carried out to detect about 2800 5 IU to about 5600

wo bhosholsecal ci f erol per pharnmaceutical conposiPEDOS2086015743
The nethod of claim 34, wherein the detecting has a
limt of quantitation (LOQ of chol ecal ciferol of
| ess than about 9 ng/nL cholecalciferol. to 37. The
nmet hod of claim 34, wherein the detecting is carried

detectxﬁ’éiin Db f chole@WEESEN thBE@ﬁyﬁe WPJ;@ e g%éliﬂng# E,aiilrnd?ltl:nlbutd usm]g reverse-
n artial The nethod o
phase }B&ﬁ ﬁ?‘%ﬁng e?@Fn RSl &ﬁ)i‘? K& 'S carried out using a

reverse- phase HPLC columm with carbon | oading of |ess
t han afout TlQﬂ{etﬁcﬁirJB elaim 3hDwikEhin the dERkpds QfriedBitné @etddi dbGut 2800

IU to agtlft‘& ?éo'a I(t.l cholecgcx},efo? per 1ph rrlg‘]nrm’l%callcéoné%l 0@8 eutical | y

ctive anou of ecaleiterol conprising
adm ni stering once-weekly a pharmaceutical conposition
of cl 6@6m | T‘ﬁ@ﬂ'&ﬁédsdf Bigim 3AD@hbkein/Ble dcOig Ms a limit of quantitation (LOQ)

ofcholaceaﬁ‘ﬁhrgfl e LTk ana’o?]LRQ %H’E%qut i elrclyly accept abl e sal ts,

v es or €s 0 20 bi sphosphonate, or
m xtures thereof; and about 2800 I U of

chol ecal ci frae QEthodA@claﬂfhﬂ plkbaenmewﬁcﬁ@gak carBd OIS kihg Ofevase-
phweﬁﬁéﬁfyumn %&%VE?%QE aﬁghﬂﬁgﬁﬁ te is alendronate

M and Pasna ¢ ntration from
adn1n|strat|on to a nannal of the 25 al endronate
sodi umgof tihemetasa T Shaini PNwheSeiB b Sdtdttitg iatanjedDutising b rel@se-
[ dmnistration to

phase ﬁ%‘gé f‘?gumn ‘T"Hw?r %log‘ﬁ) ?m; %ﬁg@tews)gégrbﬁ% in the absence

of choIecaIC|feroI 41. The phar maceuti cal conposition

of clajom 1, m&wdeifﬂlamiaam@ Wstpin @& RBG Ak thainfal ;mhremhumay e
effectxgemom@g?f'lg lecall?:lf rol cor]; rgl %9:'1%%@&3; IgllgP 8 1cal clomposition

\RReI tero
0fdmmﬂ<$ME“@@np05|t|on is substantlally simlar to a pl ot

about RS m@J)ﬁ hd8HARA) bliadrhdceuticlly @teptatlkidaliy, 8drivattvieOdt hiydrattsof the

chol ecal ciferol in the absence of
quéﬁﬁ??rorm¥mms%?eq 2 phar maceuti cal conposition of

about 2808 {Yrpficholpgaisiferpln a pl ot of serum concentration of a
manmmal over 120 hours after adm nistration of the

conpos t|o ields at .|l east.. f

e b0 0m phaghe e SRR Bgfﬂ’gf@{?&%’%"&@ et "*;8 3’?%55
alendréria@)sodiwra pRdaKS( of PlBBA PONCARtration SPB R RisTaion fo agFampab of the
alendrgrgﬁ sédliﬂﬂ ofthéWompW¥itRh & sibstahi@ally ﬁhﬂﬁrmﬂéi plisi d1plainta doadeatraEbreft@en

admmnglgp fo tg nrg%ne a% U{ d V\gletnlcﬂi]r%}ila‘e soahrln nrgthé gb&&c@&%ﬂ&&t‘ilmferol

eca er ol erum concentrati ons;
| east - squar es (LS) nmean AUC(O 1201T) of about 297.5
ng. h/ niy, \Ahﬂkgi\ammw@cataaﬁma@kdmam [, WhareiRMetbespsosfhohawie

alendrgr%gelnsg%g d;a and.aplot ot b}/ plasma congenltr%og fr%%CaQrHﬁIan%ﬁ ﬁJ a{ rgiﬁnmal of the

Serum concenfrati ons using pr edose
cholecgictigroloéthg mnem@tl@ca%#t@é?lbl simgilgrie @ miof oft plesma agm%f“ratwn from

adminEEMRh kAthEmarahd o£280@ A5 hoREMlLAERBIn (He B)seiite @naléhdkshae.l 20nr )
of about 143.1 ng. h/nL, wherein the pharnmacokinetic

paranmeters . ) i
42, The pharmaceutical composition of claim 1, wherein a plot of serum

concentration of a mammal over 120 hours after administration of the composition yields at least one of

the following:
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have been neasured by taking into account baseline
chol ecal ci ferol serum concentrations using a

wepsnemvé on of estimated basel i ne chol ecal ci fEeDUSU€015743
the 120 hour period. 10 43. The pharnaceuti cal
conposition of claim1l1, wherein a plot of plasma
concentration a mammal over 120 hours after
adm ni stration of the conposition yields at |east one

a leastosfunrQQLS)Ing%rleRMC@ Do @cime@a&.fé&n Uﬁbgﬁtzgdﬁgo}gﬁ@nwfeﬁfn the
X1 mu |
pharpR 5 e B oot T Ruga (et G RGP el g pfggelitrl

serumpghmentRtoki neti ¢ paraneters have been neasured without

a leasttéalﬂré}gLé)rx‘ﬁeQn ABEE Q(H,{Uf 2RASBNIsNE hell O WeGah the Eﬁa?r@icolﬁﬁeﬁb‘ Bﬁrameters

concent

e S E GO LD S N BB Tl s Ay R e
0 hr sek @@ clivtrorlsifersl congdntyation 8s Deopagiatelandwher ei n t he :

a leasm@&'émﬁgiﬁegﬁkl}@@ PRI FaBduei43. lfi@'ﬁﬂan %ﬁ&enﬂﬂl@?h&rﬁﬂolﬁf{enc parameters
have %%h%%%tr?d;{yg%(ﬁ‘% 1rﬁ§ ?c%gngbasﬁ? g%l gxglgcagc gﬁ r0 serum cogger?tratlgnsrusmg a
subtractivm|o€estiinated kasadine cholseadaiferobaveshe BE hoqzmerepdc ovari ate; and

a | east-squares (LS) nean for steady state maxinum

pl asma gonc rlI)gat i on.

wher ei #°'t he EBie §r?8@%m§'é?tacf?é'? e’rvéleﬁg\fg’l  gEpiesma
concenteisr mamihal ovea k2 0rhyuss aftey admwinisteation ¢falpesbinpsition yields at least one of the
follovlol ecal ci ferol serum concentrations using a '

P A P
about §@mp/odi, heygin e plakmadcokietic m?eme@qrsrhaae bskromeagfred \hlélowl tekinggnto
accou%ageﬁﬁbtdh@@danfer@lfseﬁEQbr%&ﬁJaﬁdnfs er 0| of a mimm| over 120

0 S BT L L S AR B

about 619 ng/ndl), whaadic ihf elraghaceltinegin paame@etrml'ew eemmensured lnéal@mfg intg gecount

baseliRC&hbletfi¥ere] s@ifquonoent(ag;&ﬁ 18KEQ prétose R Wérund endaalEiferol ddibentration as
wherei n the pharnmacoki netic paraneters have been

acovaralesaifled wi t hout taking into account baseline

a leastdyodresd B Jondar fop bteadp stafermaximure miasras dopgsatratigh(Crakhef about 4.0 ng/mL,

wherdd 8¢ Hﬁﬁ&'&&&&ﬁé paFd¥RAHhtd Hobh dasudddy mﬁkﬂng iMIRESint bakdlige
chole%lfc?fgrﬁ’gse%ﬁlgclggcg%t{ ?%)r;fs g?uaq an% tratcﬂo Ol? Qs?imate Pasea}me chollecaqageFO:I ov%) the

nposi
120 hpg periddut  23. 8 hours, -74 WO 2005/ 117906
PCT/ US2004/ 015743 and wherein t he phar macoki netic

par aneters have been asur by .t aki Lnto a n
basel i ﬁg E]?fl EW‘?P?CEFCSPP%SE?% yc(l:%ﬂlge%rel %%ﬁs"gﬁgﬁastma
concepurtibn afivhplevalcdéroled 8 mammal @visd dkhdursafteragministttion P%‘P?ﬂomposmm
yielgPr ocedure. 46. A nethod of neasuring chol ecal CI ferol

s s e KR s BT b e
occurgeanck of Bak 6G:a) efiabat A hours,zbd whanéimthe phaomcvlh@etlﬁamterahave been

measﬂ‘L@@ﬂﬁuﬁml ifto a®¥nk BSdlinE holebfcitRDieRGRdofdch@dtiohs. f rom t he
pl asma sanple to forma first solution; reacting the
cholecalciferol in the first solution Wlt'h a ,
di enopibl e The shermasetical eompegitioa ofiflamd . whesri theplamajceyigentration

median apparent half-life (t,») of the cholecalciferol of the composition in mammals is about 23.8 hours,
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products of cholecalciferol; 10 separating the

di el s-al der addition products of chol ecal ci ferol using
we@t1peod or mance |iquid chromatography (HPLQCT/US2004/015743

separation; and detecting an anount of cholecalcifero

in the sanpl e using nass spectroscopy. 47. The nethod

of claim46, further conprising adding a deuterated

internal standard 15 cholecalciferol to each mammal

and wibrékSIRBptRARGAbIEeti A pblantreks A cd Beagneameaaiyim@g %6 pasunt badgine
cholec%llg rg%é r%t anlt F‘ﬁh s u g%t Sl} r% t?)ﬁ o% estlmat i crlllgl% a%lf?rol pr?cedure

eca ero € sanp 1 ecal
48. The nethod of cIa|n146, mhereln the det ecti ng has
a |imie of Amahbd df adehsOiing(chéMhlcif@bl iCharh@s 3t fBinprisingf

adI’ﬂlﬂlS%ﬁl? tg Q%m%gpauctomgﬁﬁloggf%? Q&Lp@gﬂk gl%rtd?orngtle ax)(m:%c[;]lec“lalcn:é'rolo]c

'S nmeasur
obtamlng from the mammal a plasma sample;

extracting the cholecalciferol from the plasma sample to form a first solution;

- reacting the cholecalciferol in the first solution with a dienophile to form one or more diels-alder addition

products of cholecalciferol;
separating the diels-alder addition products of cholecalciferol using high performance liquid
chromatography (HPLC) separation; and

detecting an amount of cholecalciferol in the sample using mass spectroscopy.
47. The method of claim 46, further comprising adding a deuterated internal standard
cholecalciferol to each mammal plasma sample, and extracting, reacting, separating, and detecting the

deuterated internal standard cholecalciferol along with the sample cholecalciferol.

48. The method of claim 46, wherein the detecting has a limit of quantitation (LOQ)

of cholecalciferol of less than about 0.5 ng/mL cholecalciferol when 1 mL of plasma is measured.
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