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DOSACGE FORMS OF RI SEDRONATE CROSS REFERENCE TO RELATED
APPLI CATI ON This application is a continuation-in-part
wo@boosl$1288pl i cati on Serial No. 11/106, 816, fil eBCHpr2005/042887
15, 2005 which clains the benefit of Provisiona
Application Serial No. 60/573,881, May 24, 2004 FIELD
OF THE I NVENTI ON The present invention relates to oral
dosage forns of risedronate conprised of a safe and
ef fective anmount of a pharmaceuti cal conposition
conprisi ng a biRPHSESEHENRMS OB RESRPBOMNYagent for
enabling adm nistration of risedronate with food or
beverages, neans for effecting del ayed rel ease of
ri sedr onatEr @SS REFERENC RITOREBYFRED ARPLIGASIGN |
i ntestine, and one or nore pharmaceutical|ly-acceptable
excThis @ppkcativnés peetingyoagi-pat pisUsAnpHeat anshet oiR-

LA RIELY 200 LIRIRAREERRA LRl SOURRRALAfHfon

SerRil &70160/508 88 & Myy 24 {2004 ve absorption of risedronate
when adm ni stered with or without food or beverages.
The present invention further relates to a nethod of

treating or prevengjdig) BFSAAS e]VENaTasl eri zed by
abnormal cal ci um and phosphat e nmet abol i sm conpri sing

adniThé ptesentnigvemioa rhlateario oral slobage fosmsraf riserrprease) comprised of a
thereof the oral dosage formdescribed herei. - '
sofpACk RN 2639071 2§ NUERT N PSSP RO ST B g Adigmnogghonate.
a demMahereEnt ®rcafiBligX aaalidistdfonNohakelirv@dte rwitto foddbobeverages,
detergent performance. Bi sphosphonates have since b

een
mehmufrd affsctieg deleyer ralepse € rsedranaiennd 4h Ciflaiientgsgh ipfhe small

. .di.seases or conditipn j b ma

i GSies B 47 Frocisnara HErAsa SidchElia bARERETT e or dosage
forBR ofi thé Geedniioh erovide telbae, chthegmiaieaceufical Conghositiomsgo the small
__Which are characterized by anomal ous npbilization of . = .
intesing | Qf the R mpmak e andRIPHES t aa%fwév'é?a“arezfgeﬁé‘&? @B%OFP“O“ °
. .bon i . ' Y hpsPpRt®t invention
s R AR A & A o e e PRE Rk &
furgRietlatee S0 hahahoddf treather @i preemtipgtdisshesgicharactesiged by abnormal

tissue dem neralizafi

calgigy |ands PW%E) ﬁp@ﬁ@%ﬁbfc%wﬁggg%%ﬁgﬁ%%g E% faglﬁﬁ%ag For other
maaRAEh QU&d tYle#er IR&rAYage THES BeeABEU hérols ar e

sonmetines referred to herein as pathol ogi cal
calcifications. The first category includes

st eopor osi s, -, £aRdiyt 0] BrHISINDRRAIBRI ¢ ti Ssue is

Bisphosphonates were first developed to complex calcium in hard water to
improve detergent performance. Bisphosphonates have since been found to be useful in
the treatment and prevention of diseases or conditions characterized by abnormal calcium
and phosphate metabolism. Such conditions may be divided into two broad categories:

1. Conditions which are characterized by anomalous mobilization of
calcium and phosphate leading to general or specific bone loss or excessively high
calcium and phosphate levels in the fluids of the body. Such conditions are sometimes
referred to herein as pathological hard tissue demineralization.

2. Conditions which cause or result from deposition of calcium and
phosphate anomalously in the body. These conditions are sometimes referred to herein as

pathological calcifications.
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| ost disproportionately to the devel opnent of new hard
tissue. Essential quantities of cancell ous bone are

wo o®b/11m89l marrow and bone spaces becomne | ar gePGT/US2005/042887
resulting in reduced cancell ous bone strength. Bone
al so becones | ess dense and fragile. Osteoporosis can
be sub-classified as senile, drug induced (e.qg.,
adrenocorticoid, as can occur in steroid therapy),
di sease induced (e.g., arthritic and tunor etc
hoviBheefirst hetegertiiifdudestdstsaporepie, & cordition inay tChéwone hard tissue is

AT R R L
canBél[diBIboRORR 164 CAtidSmaryéW ahd bene spaceshaphaz afrgiéryreﬁelphgﬁ:xerbduced

y soft, poorly m neralized tissue such _that the bone
canpRliobsnelaraneHe Bencahphesgnias kss ginsgend fesie a@?tﬁ@POYOSIS can be
subE@gstslffeﬁl é/mfe g}%‘;ﬁ%@é@ 9' Jcﬁéﬂé'&ortlcmd as can occur in steroid

ar at hyr ol ercal’cem a of mafignancy, and
themﬁy)eolllsyzhs;eclnbﬁmd (aet, asthaisit andtenaynds.t homsvealtisomanifestations are

. | uded he f.
s o ey CORAOEITBHE a1 FOrLis TP as R b At gy pans). In

thi e RB OGPRALt R NAGIPRal BBne bOGrd) ARRCIMOReh ilapR&atdly ¢dilsced by
progressiva, calcinosis universalis, and such
sofafpbbilg thioasliasl ssubsich that theupdnei becomes defiornsed from pressures of
onjtis, d ot her infl appat ory, con S
weﬁﬁbg?agﬁgsgarp Ly, gyt Itg)é%%nc{r%analépﬁi %att 1d1%"(€, hypercalcemia
of RRAASRERYEMd Bitsdhes BbR alcastabB e tc@mﬂlnhnsbaltso tibeluded in the first
resorption of bone tissue, which is beneficial to
catggmrry.ent s suffering from excessive bone | oss. However,
wan of th
? Eﬁ]cgspﬁgt%éé)g/ '\/é%ﬁﬂf&l@%@?‘%& ?g %ﬁ%@_@%ﬁ? calcium and
ph&ﬁﬂit@&yposﬂtloh ticnhies plyositis ossifichng ARr¢ssvagcalcinosis universalis, and
di chl oronet hane di phosphoni c aci d

suchr @ﬁéﬁwﬁy apf arfgHishi RURESH GHE ntsr(-é?mnzsat ?Hefh St iifammatory
corfeftidrs! vﬁhgrf ﬁl%dﬁ oddli %9&%&3& | R¥BbSitiofbE EQLIGM JHREShates.

0 ogi c y poten I sphosphonat es exi st, which can
be B(ihj!ihm;ﬁlbﬁfit&dteaﬂ td onviebit th@stagﬁptl@vgf Qor(estlﬁ(she,aw,hlch is beneficial
| - hydr oxy- 2- yr i din dene
to 1paj_1§bt§ Sﬁl}fgg 0 6“ a%ﬁcag/sc\% 5% e), v'/evr? L O anlye of the early

blSB gﬂBﬂﬂ«%t Quciand &RhRdl Qflﬂﬁ}ﬁ))sphdhﬁ@acﬁld (EMD®Y,r pidpaime-dfamino-1-
osp Onat es sonmetinmes results in patl ent

hydroryi1 ali- dupbosphomtcl \acuk t @PRosiang. dichioremetiant adiphgspiogic  acid
(Clgg/li)aha %Vfl ?ﬂ%h}%&llé%}?d f l?XhlBltal po%'ﬁ’: %ﬁlé raft atlb%%fl@f‘ bdministered at

ain an Por d upon

hlg%WﬁJsli lehlls. ANAbEEh ﬂx@teﬂbl@bﬁg&hﬂy@otﬂ:ﬁhbﬂplhcmph%rmnes exist, which can
d-sternum It is hypothesized that thls

{
be rdsunisisrd Sriovie BREHSEHR A e hBYdORECHET sy Py lidene-
1,1elgI th%%' hlic %nﬁli {Pﬁ%&?}%lﬂe ?léﬁ’cﬁématé epuhdrbhse] Hnd BBledronate), oral

|rr| er éo I'n order to avoid
admmlﬁfa&malofmmbsgmnuemsmmmnemdsuits m patiandeomplainte shertly after
takln%
dosing hese complaints are usually characterized by the patients as heartburn,
esophageal burning, pain and/or difficulty upon swallowing, and/or pain existing behind
and/or mid-sternum. It is hypothesized that this irritation results from the bisphosphonate
tablet adhering to epithelial and mucosal tissues, resulting in the topical irritation thereof.
In order to avoid potential upper gastrointestinal irritation, patients taking
bisphosphonates are instructed to take their medication with a full glass of water, and to

remain upright for at least thirty minutes after taking an oral dose of a bisphosphonate.
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bi sphosphonates are instructed to take their

medi cation with a full glass of water, and to renmain
waipbgissf or at |east thirty mnutes after takpayusaos/042887

oral dose of a bisphosphonate.lt is known that ora

doses of bisphosphonates are poorly absorbed (I ess

than 1% of the oral dose) in the gastrointestinal (Q)

tract. See Ezra et al., Adv. Drug Del. Rev. 42: 175-95

(2000). Several approaches have been suggested for

i ncitaakiown dias orabtdosns oéfoiaphavfph@n@mw@r@m@gataégorbed (less than 1%

hr o out. the QG tract. 0 [ n

or SRIPITRRY i€ sSuiRFiet (P586EPRRARER o DR Brvg Dol R
42:1 11883 (2000).N9SREA approfches hhvobgh supgesuglefonincadasiappbsaption of

enhancers), or altering the ph%§ical or chem ca o
orahpisplespheatest thrnghpitsiph S8 gkshat éleaé‘om%:gtgs tl}?@hjﬁéﬁ%@mg the

- r - ' t u S ' ’

e
enhaEE3TA) , ort BRdririgh clice ahgsicait erstchemlcapearomzatied iof ythat bisplytsphonate

doses, has been prgpos d as a _neans of increasing
COWﬂ&%ﬂﬁbﬂW&ﬁeb?S@ﬁ%ﬂtIﬂuggﬁ ates, the applicability

of e @s LEE] RIS rplith BHIRReRhAIRBLO Rl AR aimSteRagtic acid
thought to be "inpossible” in light of the effects of

(EIEDXA tioat imureass artestmpleppringsbiliwat dight dases, hapbien ropragedas @ means
Rev. 42: 185.(2000),...Still oth hay: -

of RGOSR G EEPRO WL P ot PLr AR U AT e B geent n

hurh#h GhardRsthetab Mavebdl txehtudebd hienprgsible” ds 1iaht of the effects of

candi date for use in oral bisphosphonate therapies .
ED3e'e od amumssaleintegrity, Earoetfal. Arass JRUE ol oy SH0.85 (2000). St

1991) . i ' - bi_sD o
oS3 bereAE OHSERRTRryLACE B G ABRRERIIREL  poras in i
absoHstibnas ol edladatie: hpse & & ¢aadidates dorptiseom tchalobighloasphonate

the small intestine inds d f it
thegapligsy see dannsee als Caled) nglfenléﬁ%i %ﬁ%‘? 1|.)~, vmgf 15,

NO. \hije @gS gﬁ%r)f Lqe8de b%ﬁh’&sphéﬁ@lﬁ@ t£dordabh Vier the OdmdiN Entestine,

bi sphosphonate al one to the small intestine would not
bisbhesphasResalisar psi nsedomagf hvacymidr eheorpliarpheopgimit de small

Ho , h : i
e Sl LS AL AIRLES, S0 SRR M s, Vol 15,

Nog?.r peabh) gf%,ss?f Thike Q@B 8dIRREy SO TAphbshupite didnievternhe small

m croparticles of chelating agents and
intbxitsp syt oratiscreaset dbgonpip ror edfiedoy eofpthe atli%}oﬁﬁh%te- However,

BR200 1- 0066 . Bi sphos S ' ' . h
Ot}%ﬁsd %l‘fee%“ﬁ“b‘ﬁ%‘?g H};%\r/eeas‘ggheeng%%g%@ e%?slgl;g/&] aogﬁ}ﬂ%ger%d%? fitsing the
pe{rﬁé&%ilﬁ? Qfﬂth?gﬁl%ﬂi@?p Ascobgitmgugh fdetivéry eofi midrbparticles of chelating

reat nent of various bone pat hol ogi es. r
agénis ercbisphonBharataie dhe I@P%{é@fg%ﬁﬁwé ahrus oS Eogsn

mn i%)lh%slgheo%gt%‘s: B ¥s GidldrOfise |a¥15 g 1dnat SatiMhavEBIRASIpPFBved by a

al u um™* and iron-contal ning foods or supplenents)
nuﬁ%@ﬁ of| regslanky tagenditss ph dsigontitaiveoinbtheatradtinghl @f fygrious bone

absorption. For .
pathologie%. However, interactions between bisphosphonates and foods and minerals
(especially cations like calcium, magnesium, aluminum, and iron-containing foods or
supplements) cause less of the bisphosphonate to be available for absorption. For
example, in Mitchell et. al, Br. J. Clin. Pharmacol. 48: 536-542 (1999), it was
demonstrated that administration of risedronate within 30 minutes of a meal reduced the
amount absorbed by 50% compared to administration in the fasting state. In order to

reduce this food effect, the labeling of oral bisphosphonate products instruct patients to
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exanple, in Mtchell et. al., Br. J . din. Pharmacol.
48: 536-542 (1999), it was denonstrated that
w@ebosnizsey ati on of risedronate within 30 m nutBST/U§2085/042887
meal reduced the aimount absorbed by 50% conpared to
admnistration in the fasting state. In order to
reduce this food effect, the | abeling of ora
bi sphosphonat e products instruct patients totake their
medi cation at least thirty mnutes or in the case of
tak¢ Brirdmedigationsatdeast thirymaisteper gt thetqgee pf Fapndfapaig sty minutes,

t he, d n re Lnstructed e .thejr. l.Ci
beright i PR0 of U, 4R epl ol ot £F g theiy SRl Flpplements o
anoteNirh& ey e edayotort @kiangayawher aheylage nof taking an oral dose of a
_ bi sphosphonate. These dosjng instructions can seem .
bispherphasrtean dbesscdnsEninEFHCHOBS CHk SR icamplexyidccppysnient to the
: [ [ There is an ongoi ng
pacieiB1hch GRIE R roErhu R AREE, TP L
bi sphas phanaingoinigi rded caniebelop akesralvilodage fomn tofi aubisphwephonate
or beverages (i.e.. has arnmaceutically effective .
Whigh 3 BE b Pt BT SR o5 Bt e P Tl call efective
absbanec‘i R rr@éﬁﬂf?:@sc 6f ®fodt HiebRRtdeENhtakAN: WRI Sr8fcfRE dTQhe patient, and
p oduce upper gastrointestinal irritation . It has
whizkeloed mtpdoduraupper@astrotaiestutal galatioonposi ti on ’
conpr.i si,ng rd sedronat a suffi.cient amount of . :
cholats dtaghitd 17 a: iprPad i e B Mpdlsing pggggonate, 2
sufBfidnCariBaN Sf fcaslaghd 8&dnt RObihal thY eshsraaleameraly in food, and a means
ri sedronate and the chel ating agent in the snal

forieffeetite dedayied relsase i riserrprase infl thg cheladpsmiscabyidle smalf ftestine is
i.ch provides | ' ral: i .
o AR USSP s PRI B rone
to RSGhAL iestdl, ai sedr snphemabanicaltyrieffestiver sdbonitioh @ risedronate
wi t hout food or beveraggs. The oral dQﬁ?gea&ﬁgns qf f th
whemadpinigercd Wiy SRt HIUREODEr PEYEEIBHI t H SoPradpifghorms of the
i i S R duft ¥ bi2RNASP h
e B D] 4 RO 100 b s gt e
bisplusphoraine ereatment othwrpy eancle leaBingt terincredsed apagientd sgmglance and
forms of the ipnvention provide. for del.ayed relea
coq\qeglgaﬁ:%n}g‘qr&e& ep dew&%é‘?linﬁgoféc &fpven 01%/ ROV r?aﬁf agla%d release
of HAESHdtOGnd WhE CheliBYe abde\ih 3he stR iHRPERe, which may alleviate the

gastrointestinal irritation experienced with other
uppmr ahsthiistestomp rotrios caperigpecd withwthas@raliusphesrhopafe dosage forms

mai n, upright fo hirty mn - do: :
and TP P P Bk AR oM S RS B urationss o
invention relates to an oral dosage form of
ri sedronate active in%redient conprising a safe and

ef fective armount S6MM %@Eﬂﬁg@N@ osi tion
€O g#s ra :élf[ (ig’z/enftiroﬂn}e"f)'ﬂ&utto W0 of &QQ@Q 89 &Wrisedronate active

ri sedrona
ingredient comprising a safe and effective amount of a pharmaceutical composition

comprising:
(a) from about 1 mg to about 250 mg risedronate;
(b) from about 10 mg to about 970 mg of a chelating agent; and
(c) a delayed release mechanism to immediately release the risedronate and

the chelating agent in the small intestine; wherein such composition is a tablet size

of no greater than one gram.
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(b) fromabout 10 ng to about 970 ng of a chel ating
agent; and (c) a del ayed rel ease nmechanismto
wo povedimsel y rel ease the risedronate and the chet/asiongo42887
agent in the small @ ntestine; wherein such conposition
Is a tablet size of no greater than one gram The
dosage forns of the present invention provide an
i mredi ate rel ease of risedronate and the chel ating
agent to the small intestine of the manmal subject and
phaFhaclestgeciring off fhecpiesent dbsetioni Rievisie a1 Jmegipig aelease of

. active | redi ent when, adm ni r. j t ' t. 1
gt 050 YIS LY B MR e an
phadb&tied1BSeffdteive Ab&IpEdn efrifaforaenctive atirediatteleamtadministered

food, which interaction results in decreased
withlos viithpuidRodPr beveEEEDNat e. The resul ting novel oral

dosage for \Aﬂ?%ﬁl%g %ﬁ%{?fﬁ}tfagg SMeWhatel 1 it A ORI bdt R0 REedronate

beverages, previously conpl ex _
and foed} whith integictiem sesahslircdgvrdasatiaisorpitivorefasedropatei dife resulting

oS P Lm0 AR, A LRGSR itk dtoutiedh 1980 b pftases, which
Sim%)?)ifﬁg% fp?%\ii \{b‘?y IBMpH BBathdht RESimahd 8Nd @R SlehdQo increased patient

or upper gastrointestinal irritation o
comasismct atithdbisphosphmmatectbtrapies and pftbeipatients afecepseplyphtheir disease

dosage forms of hjsphosphonates. by, delayi r
Canoy%et %Ett‘ﬁi §rﬁﬁt8§pho dIYHEPY ehﬁr&lfﬁ e%lle‘él%te%um%glpoﬁ%@gﬁ Tor upper
castoRREEH RN ARkRnasdodied Gliet Qﬂbh%la?@@nimrh&ﬁ@tl& tehass oedll dosage
intestine. The present invention further relates to a )
formetdfoulspifosplramates.nby @lplapjmgvr@haﬁ;q]gf theskisphosphonate active ingredient

racterized. b n I ¢C j

undBE B FERF S SRS IR R i tRuaRe sRIRRERARE.

ot hehe gﬁﬁﬂﬁhn\id’mtiﬁﬁ @gitHeh eglgted totdaethpdlof trestangeorfpoeventing diseases

descri bed herein. The inventiqn further relates to.a. . .
chichaiEHg STREMBr B TGP GBE AR b PGP G g mstering

' | f ih ' scribed herein.

to BB RRT b B AL B RS R o b B

DESTRE Re@bibrORrHErdIAENTA IdNc@aprising poner ma agldpsags forms of

Ternms The term "imredi at.e rel.ease” as used her ei .
therBERHENITS BRI [30f] BEoToh EoFc GRUT P é{’mipﬁa‘?cé's i bibehogs of this
inEhfistt es, when nmeasured by standard USP definitions.

or exanple, the USP specifies that all tablets and

capsul es are subject, to a general dissolution

st andard of t $§Ql%i§' ﬁ?ﬁ?ﬁ@@ﬁ fent is

di ssol ved igﬁﬂégtﬁéﬁ%é ag) $ﬁ?Eu es in gggﬁnt of
Def@lif)ns ald URgpd dferemppar at us, procedures, and

interpretation presented in the United . ,

The term “immediate release” as used herein means dissolution of the core tablet
in less than 60 minutes, when measured by standard USP definitions. For example, the
USP specifies that all tablets and capsules are subject, to a general dissolution standard of
not less than 75% of the core content is dissolved in not more than 45 minutes in 900 mL
of water, using the apparatus, procedures, and interpretation presented in the United
States Pharmacopeia chapter, Dissolution, page 959. For this purpose, 75% is Q, and
conformance is demonstrated with either one of Apparatus 1 at 100 rpm or Apparatus 2 at
50 pm."

The terms “continuous” or “continuously,” as used herein, mean at regular

specified intervals. For example, a continuous schedule according to a dosing regimen of
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St at es Phar macopei a chapter, Dissol ution, page 959.
For this purpose, 75%is Q and conformance is
walsmwonsissat ed with either one of Apparatus 1 apCTiOS20050m2887
or Apparatus 2 at 80 rpm" The terms "continuous" or
“continuously," as used herein, nean at regul ar
specified intervals. For exanple, a continuous
schedul e according to a dosing regi men of once weekly
means that the active is given one tine per week for
oncarwagklypeedrisitat tireadtive iogiven ere one perwek ﬂgbﬁ@ upgpecified period of
. treatnment is necessary. The term "del ayed rel ease or
tnnagfﬁvg&ﬂagppJg?g?wﬁggxﬁgg herein, refers to
f ormd atinhg‘dehged hRlea®e et dedatedc deipasy,t | @ usahpicren,ngefers to
ri sedronate and the chel ating agent so.that their )
formplaging ¢heiphpropaseniicad FOMPEHEAN LOMPEIFIREgEsraFaNafg and the chelating
. . ! L . _ o
o] EF UL ARl AREHIERL hehohpfs: col D Bt IF prelRg Vi fdBution in
thedimatlastgstiigppl ement i ncluding but not limted to
vitamns, mnerals, anjpo acids, herbs .or other
bot B (4TS MugFenbe s ait ATEE: meats b patggonal of dietary supplement
incﬁl,ﬁn% Bt WePlimite§ XS VRGhiRs, Minef] Riried AQ8S hefbst @ tisRMBtanicals, or
e term "pharmaceutical conposition," as used herein,
cornferamsesamembal1ted,0®agtetu¢1m,mw@¢tprdr§e@bmatlan%@fftbe saae.
effective amount of. ri sedronate and r
ohal Hadsnt @%fm‘_ieé‘&‘S%p‘ioé’EﬁOé‘%’%i & sl erdth, Hias an oral dosage
forle@8ipARAl ehel ahfnand@aarictivd Nenduhardtaciesdroead and one or more
conposi tions described herein are conprised of from
phamBosutisalnGagcepiablee pxdipignis r ppludme; at dwsh ope rshetgingnagest:  The
and from 25%t0.99. 3%. . I - 60% 9 0
PR TR TR ST el LB B Fot 0 o 7%,
pre'fe??l&l& e 1908l A0% g risghoiate Tibfrber26% sap@ Sun greferably from 60%
ef fective anount," as used herein, ans.an anount .of
to 9% ofpRATACAIICRbYrBERSPIPKFXRIPGH I HEG e ‘f’@?tg‘?ﬂef‘%%sféﬂw geent
pos'T!ﬂ: 38#% “Eg??'afn}{ diRLPY TRLARE” 305 h&eitirhéAB dnOariBunt of a
treated, but [ow enough to avoid serious side effects
cotfipdural sreamgratios higls kndmmhabisigniftanty positivelyrmediéy Sgopeptoms

e RS0, ot IS, A, SLAREL W e o -
rea'é&%&lé‘ﬁfﬁ@ﬁén@ﬂt REOLE vt ke s68pY oMéduRd tnhdliadjudgedehar The safe and

condition being treated, the age and physical . L
effecivdi ammmt of actie ipgtadéant farguseen themethed aftibe dexrafipy ferein will

of the, conditjon the durat. f -
g e
patidh@ kS @Bited) @hd@veny! diedcondhnpektduestioarof the treatment, the nature

phar maceuti cal | y-acceptabl e exci pients .utilized, and .
of |coreurfeat ttharapyai the inTHMERT |ATHYE é’égjgdlﬁ?ltdg%%éﬂé%@do?het particular

phz?rtrﬁa%glﬂlcgﬁyﬁgé/e%ita%ileaQxcipients utilized, and like factors within the knowledge
and expertise of the attending physician.

The term “pharmaceutically effective absorption” as used herein means an amount
of a chelating compound high enough to significantly bind the metal ions and minerals in
food but low enough not to significantly alter absorption of risedronate as compared to
absorption in the fasted state. That is, absorption is similar with or without food. Given
the high variability of bisphosphonate absorption, fed exposure within about 50% of

fasting exposure is expected to be pharmaceutically effective absorption.
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The term "pharnmaceutically effective absorption” as
used herein neans an anount of a chel ating conpound
whe@b/1e2ssugh to significantly bind the nmetal i|iPCEUSIVS/042887
mnerals in food blit | ow enough not to significantly
alter absorption of risedronate as conpared to
absorption in the fasted state. That is, absorption is
simlar with or without food. G ven the high
variability of bisphosphonate absorption, fed exposure
wi t Fhen tetso utorg0Wossgef E3m NS eNgeds bp@ln,sn@%ﬁe@mdpb%ﬁt@@utlcal
arnace ti,cal l ective absorpti I
Cor‘g’ﬁg’é’é‘ P& G? t%é Lf%&&erﬁ% r°é|r§16asr?g gﬁ Stﬁgﬁlﬂﬁ hlgfersrg%ee u{ gchaltllman of
othEOMBASAl 'vQﬁth'e heneed shid Huenadedr OtEéretdamfnaI eFeagrdurposes of the
the small intestine of a human or other mammal via the . .
presant irryeptions sheqdediveigd form eambs intheram ofpgronmesspd, fabiss ggntaining
f e pr [ red formcan be in
erafyle? PRSP L ok AN 8 PR 10" O anul o5 or
par Thetetd “hit dose dIrO‘nﬂﬂt dosagel’ mearsed dltstag)@f(mglslmlta'ﬁheg an amount
term"unit dose" or "unit dosagjglrJ neans dosa
t

of @BWF?HW@I ARNYEOn rutiggnt p%‘ét? ngaptsg%t[lqlb an he smgi]e dose,

accg &J@ouﬁ& a’ﬁ&f?(!a? é&ﬁc@dm@bl%élﬂtlh%ttbﬁ‘ [OPRiSIIRGY Qseful for the
accordi ng t sound nedi cal practice. The present

amnmumnnomnfmst¢ae$udhbﬁnhyﬁﬁddﬂ@mnﬂommuhé
i strat,ion of it doses i he .form
o aTR, S sattomued Bl S, Pt G AP LR Clticy to the

ahrﬁ&ﬁ&ty’c'énﬁsl &S@d nhRE@bInehBthad iR TubOationehadty reenindleygth, extending

canal i.e., the nuscul o- nenbranous tube about thirty
frofethe inputhetogthh, ansst SFhei tegmf upReT BastieBetnglotragis %Snt!ls:?d herein,

The,term “u r ,gastroint.es r.agt e «
ey op FuCaL SRESE AR YESHhPfleu 86 the s@RakR Pithe term “lower

gasBeaRERanISracands tidtd IRtadiatdans ﬁfee;rﬁ&lrlmeéthxmmrd the large intestine.
gastrointestinal tract," as used herei

Srralhe tereSuRaloinigating has PaRLBETF, S6arie PRRGOL i mall intestine
coqshsrt'"%% of ]P§te(ﬁ%thln§)| the Aot g 11{1:%&1'1%7 the”@tﬁﬂi%nﬁrﬁettﬁaj%}unﬁﬁ and the

ne consi 5ting just distal to
11e1§if1 Omicfhat pmlbu djfnge trivestidladotren st disted tp ¢ha dunﬂendr@htrt@@r of the

ort on _of the i test L g
Furdos 08 e sSPrntid TGGUBHEI Sp BT End Tt cfe piigtine.” s
use?i]t RIFERN nRAfs BeO¥drTBY theOldwhee éa&f&ﬂtektﬁﬁaﬂfﬂabﬂﬂtclu—ﬂh}% ther #8cending
arge I ntestine,” as used herein, nmeans the part of

colbhetht cuesversasbloni teslssdending cplent the sramedd efopad the rectum
ascendi ng col on, the transverse colon, the descendi ng
colon, the signnid col on, and the rectuntRisedronate
RisEQfonkh@r ms " bi sphosphonate” and "di phosphonate,” as
used herein, include acids, salts, esters, (rgdrate

pol e, “bﬂ’@hf)ﬁy’@flﬁf’ ‘egnd S@‘Pb‘%ﬁpggnat%m s gs¢q Jereiny giclude acids,
salf Eg%tee:rgfeh)(c}{gt%s bﬂfo &Bﬂn@g{] Q‘Fﬂ'&@ghﬁgs sBﬁléaf%rs esRNderlvAM AL theRof. The

0S€ r oxy-
bisphosphonates of the present invention include those forms of 1-hydroxy-2-(3-

pyridinyl)-ethylidene-1,1-bisphosphonic acid (risedronate) as described in U.S. Pat. No.
5,583,122, to Benedict et al., issued Dec. 10, 1996; U.S. Pat. No. 6,410,520 B2, to Cazer
et al., issued Jun. 25, 2002

Non-limiting examples of salts useful herein include those selected from the group
consisting of alkali metal, alkaline metal, ammonium, and mono-, di-, tri-, or tetré-Cl-Cgo-
alkyl-substituted ammonium. Preferred salts are those selected from the group consisting

of sodium, potassium, and ammonium salts.
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pyridinyl)-ethylidene-I,I-bisphosphonic acid
(risedronate) as described in U S. Pat. No. 5,583, 122,
wo oooBermssd ct et al., issued Dec. 10, 1996; U. SPCEE2005/042887
No. 6,410,520 B2, to Cazer et al., issued Jun. 25,
2002 Non-limting exanples of salts useful herein
i ncl ude those selected fromthe group consisting of
al kali metal, alkaline netal, amonium and nono-,
di-, tri-, or tetra-C -C30- alkyl-substituted
anmbié amoupk ef eisedranaialqostagiied inhbigeorgkdasage dforng f tthe present
._group nsi stin f sodiuym . [ [ :
inv@YE TR SR RY B¢ RCLP uRBREASS O ZRS AR hgninuous
dosiRs aiedi1eupen Gfhiti theniea@nthtei indesdd wnthwiphtierde pesminaous dosing
the particular risedronate form sel ected and the
schedirles alldaily. assklngtvaen arwafhdy.upesa tRRSAST Orth.j a0d s grogthly are
i e h i - | I
nor oSl AR B B MORE (SOSIRNE CREAES forms of
thePRescht ingatlionn CEhenlrthh threartmesaper manith’ ony" tricaploathlydf mean that

dosi ng regi nens sui.tabl e for . ith th | d
o T A S e S b5 S5 g

periffd. I%‘*ng Rbnthiynédhe&uIBRRE BlaY dodiB@Porhiddhay@Be &drdhistered on three
osage tormis ddmnistered thrice, i.e., three tines,

COﬂH%ﬂtg’gldaysmmDhtwamt evaipminsdpickyen daysa Ther tewes riggenpsy month”
schedul e, the oral dosa for M 1Ny -ed :
or FERec b B P R LR MDA L 10 e,

duh Y ShorHRlY Scalehagr F&[dﬂs It Wit@ R e AREntABNicRime, thd viat @osage forms
nmont hl y" fnean that an oral dosage formis adm ni stered

maytiecasiministered omgonserutive dnyp iORgnee ARAW M5y R EFfdal0 sixteen days.
Th? g%dmcip?%lg” Eg\é\n“gr?cerﬁ%gﬁtﬁhfy h&ES B an bRE dQ%%E 8193 39%dministered

mnistered on consecuti ve ysS Or once
on@D bt ofVEm¥ dhifitg b aemtilg cslexdae paricthyisat isThbouteveny 28 to 31 days.

"mont hl y" or "once nonthly" t hat r al
f or Mixed agmenslaivey t@d{“&i“r‘?&@y in [‘{gea{]y e ot st %81? g the art, for
exa'}glaggée?fer%ﬁf:ggﬂag ﬁgﬁcﬁﬁi@ %ei%llﬁ_abr | RerceRRQET o MEbYpRSphnade active

clature is currently‘ln use b¥
indrédis iefonouit antardyowskinbhosodiunhealtbasis fer risedsongfce For the present

. reference to a_ specific I ght,_or t age
invgNEhodE HRIHATCe "’i’gﬁ éé i e dra] S%E’C%garﬁ%gﬁ%a%'r %ﬁgptable salts

theTOOSH 'hHJE@uﬁﬁ' the8Bicn diPinHyERd MGRs6diufrosalt besigirasmstthat the
I nvention, the phrase "about 35 ng of risedrona

te,
anphar nfteutisamviae acmppunshbadeted isscaledptedbasehgn about 35 mg of
1 Xxtures the{eof oR. an ﬁnhydrous nonosodi um sal t

anpyrpusrisedrgnate igagospiigmsale, o o he i sedr onat e

CoNgRuBFhIS el GrAdidssgec@bas bathehrieaethventiabeiit c@gaimgrom about
of anhydrous ri sedronate nonosodi um s %&. Gener al | :
| mbeo ahalt 80sngel Fisrdignast OF AdISIEBEAENRHYRN MSROTIC I st basis.

ALY AT i R g s dsapas mou
mg risedronate on a risedronate anhydrous monosodium salt basis. A weekly oral dosage
form contains from about 10 to about 70 mg risedronate on a risedronate anhydrous
monosodium salt basis, preferably from 15 to about 55 mg risedronate, more preferably
from about 35 mg to about 50 mg risedronate. A twice monthly oral dosage form
contains from about 20 to about 120 mg risedronate, preferably about 75 mg to about 90
mg risedronate on a risedronate anhydrous monosodium salt basis. An oral dosage form

that is administered three times per month contains from about 15 to about 90 mg

risedronate, preferably about 50 mg to about 75 mg risedronate, on a risedronate
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A daily oral dosage formof the present invention
contains fromabout 1 ng to about 10 ng risedronate on
w@2006aexspnat e anhydr ous nonosodi um sal t basi SPCHUS2005/042887

weekly oral dosage form contains fromabout 10 to

about 70 ng risedronate on a risedronate anhydrous

nmonosodi um salt basis, preferably from 15 to about 55

ng risedronate, nore preferably fromabout 35 ng to

about 50 ng risedronate. A tw ce nonthly oral dosage ,
anhfy dromrs combsedismfsalirhasisodt MROthy ogh dasage formgontains from about 50

i sedronat e referabply,a t .75 0
o BhAEAENR euRha o EBbun Rl il IR o Re e 88 e, an
moRABicFerahl) Modt 190580000200t MAtrideSrondizi on it deeidoridns @ghydrous
times per nmonth contains from about 15 to_about 90 ng )
mongsedimnbalt basipr & erasMPodsit o5 el verjioaphgtdosegen{prm contains
[ [ Q . ' t '
30 YRR AL PR3 PRRROAENIE e o
contdinihg, abaudelRB0, nmntddiedr ctase, risedbeatablapldts.omlabyeft another

100 t bout 250 i sed te, d f bl
empasbien Ioe dniBOER TOBRES EL BRE KGR O% U1 St R AUt of
the?[{i;%ﬁp(;ngfésa@ﬁ&?ﬂghﬂé%@%élatﬁf%sh&nt lcBn@nEnE NRAMANBAY, dhmediate

I nventi o osage formcontai ns about 100% of
reldabel wdelleniaiovteblatsount of the ri sedronate as equi val ent

non- chel ati ng agent containi ng, non-del ayed, inmediate
rel eased risedronate tablets. In yet another

Ch8 iJg@pt of the invention the dosage formis about
145% of the effective anount of the risedronate as. .
equiThatesmt “oholating eBenti i s hiereib meanngolecule containing two or
non- del ayed, inmediate r I t.e.tahl ;
mogs egerhEo A le ufclp (S RERE A BALATD' £olg Bl ion. The
terMe* @leBtinFBABAL AN REWSR OMichidei thg ¢hetatipg agene as well as salts
el ectron donor atoms that can form cqordinate.bonds to, ..
thezeofj Figr exaplgl theotﬁnnTﬁ’éelﬁté?grﬁgeehe‘lna‘t‘ﬁﬁ%gc’g@%ml gsgvell as 1is sa
ﬁanderstood to include the chelating agent as well as
88 ts thereof. For exanpl e, the term"chel ating agent"”
i nciThe esost icomnwnaaiddwadelyvesdd celating agants coerdigate Thanetal atoms

nost common and wi dely used chel ati en -
(hrag AR O ST oat B A Bl QS BREEorRimop, helating agents
codlangfe t"ﬁhg%? ’ds,uﬁ“[lr Rt - fofdh BeLSHEB o LM apioR itupRg After the first

agents c inate through sulfur in the form of -SH .
codrtliviatd bond nerfoaped) eaphosussessivet epnarhatopy tlat bigds firsigsed rng

bond is for each,success] of. '
B
etcAdRPEndTRY ufth WhelBértit dhtaihd ivetg mtirad,dourt, of madeddratr afoms capable of
et

c., dependi ng upon whether it contains. two, thre
birfdg to the ?rm—l@t(g@n gee ggrgr@thggb ggp)é:?qﬁe%la of (Ehemlcalhlrecﬁﬁology (4th

ed. 2001).

In homogeneous dilute solutions, the equilibrium constant for the formation of the
complex from the solvated metal ion (e.g., calcium) and the chelating agent in its fully
dissociated form is called the formation or stability constant, K. The practical
significance of formation constants is that a high log K value means a large ratio of
chelated to unchelated (or free) metal ion, when equivalent amounts of metal ion and
chelating agent are present. Higher ratios (or difference if K is expressed in log units) of
the chelating agent and the bisphosphonate complexation constants are preferred in order

to have nearly all of the metal ion complexed to the chelating agent instead of the
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binding to the netal atom See Kirk-O hner

Encycl opedi a of Chem cal Technology (4th ed. 2001). In
whoomwgersepus dil ute sol utions, the equili bri unPCDOS10851042887

for the formati on of the conplex fromthe sol vated

nmetal ion (e.g., calcium and the chelating agent in

its fully dissociated formis called the formation or

stability constant, K. The practical significance of

formation constants is that a high | og K val ue neans

bisptensplonate i Borogxastpéd, efore@nttabmlma@nw&sdof(wh fispapsnhenap and the
when. e t
Che&fﬁ'&g ETrlltg mag dﬁ %)arretg gfegggg%s tog{ 5{1% If%gg@?cgthe chelating agent,
thedtHelRm@n&gent fmifsti Eav%X@HegSIédwhmhl Bgatu IIHaEtS)4 Oﬁltst lhégher than the
chel ati ng agent and the_bis osphonat e C%n exat [ 8
bisphnshensesmsiab g5y emer!ped The oBier &chpigue hie g usgdto fgvor the

chet])%]%g%ﬁ%rgh iR e g vdrQndthg tﬁ@@fs?ﬁdsﬁgorﬂagce H{etdl Rt 8&plex is

onat'e. For exanple or equal nol ar
to @dﬁ)m rmﬁ(ﬂaroéxcbsstdsf tbesqhhkaﬁpg]agatt eviacid relize oortéb aaw rod mass action to
? io deh for the mst? |onslto be 99% conpl exed
faVPb Wét‘%‘h% gatnpergent-psll RGORRRy agent nust have

a l%ﬂth&%m beNadd s@lhtlbl?%%ﬁccﬂtlﬁﬂd)r{ SamiaglRer tHehfdimhfién constant, in
bi sphosphonat e-nmetal ion conplex. The other technique

genwiulc Ithecmg Ke ofilexl chelatingy ogent He peeferablyi Ay leagesaugteioathat of the

i on | e er. t hat of b
s R ST 1 s i g BL DR FEPNBR T T 3L 8 e
thaﬁgﬁﬂt oAk O f}ih@!sph%ﬁat@n Tnhehdravst@icesphs chelating agmtfla\mdfsent at a
formation of the chelating agent-netal ion canp

molrt ¢rsasshtoptianedl tho bisphespherriechbs shelafing é%ﬁnéflfle%‘ﬁfl(ﬂﬁ%ances is
pre&%rrglqlg%t lﬁast%%nls{n%[yr ‘ratlo fgﬁéq e‘ﬂtr gtaggnt thlsghQJphEHﬁe

g agent 1Is pre era east e to that
of trhe chélapfpsgenoaad ehe format iseadmlnssteaﬂb Essattlhasst |56@fo 4 gfluble in

watﬁrh (215 %25({53% ggﬁﬁgqq;p%gnc%ﬁ%hgtcgeﬁgﬁk%&egk thetf Miehd a&mmlstered
ma I?x%bﬁg glgbﬁ’llg)g batatll &5 &M breAbr RadTlafbf §3eaRsmate O T hat

onat e. The chelating agent in such
[ nsﬂranﬁesmbsdlmeasehe chelatitg hgeasis selezted frpmathe aeunocespisting of

the chelatin nt. to bis nate n
so@@rélnqr Muilrﬂi[?g/gmntrfc ?ng arg%ll‘ ch? fug%nc %°1§11% tzéa g% h %{g/plc acid,
su@mie ‘%Mb LRideD S(Y@ﬁlﬁrheﬂ%l%ﬂaﬁlﬂﬁ,?@ﬁat #d domtahdins ithatdh clasanother

the chel ating agent and ormit is_admnistere

emhiaghnirt’anVetha obolating lagent i8 sapiamapl dispdiupy E&Téat%ﬁfl%% or sodium
h q{ zedronate In one enbodi nent, the chel ating
e’éad‘é‘ﬁ § f'ected fromthe group consi stl ng of sodi um

or dihsadioum &ehflatiag hgdnt paserndt,in el dral ch;sagd: fotrarotf &ra present
acid, lactic acid, adipic_acid, succinic % F
XIS of

inveptip wilh ém&ém;ﬁ%@%&‘il@ chglaing aaEt ﬁé?%%‘nt?s Fhlé‘i
chtgatlt nelen E%éﬁ%ﬁt@aa rﬂl{le arﬁ&%t%hﬁis@lﬁdsﬁ%rﬁg@iﬂnvh ?rng?@&ibﬁt"ﬁr@sfent in the

ric acid
oral dosage form and the specific portion of the small intestine where delivery and

release of the chelating agent and/or bisphosphonate active ingredient is desired. After
the ingestion of milk, it has been shown in the art that the concentration of calcium
decreases over the length of the lower GI tract, beginning with the small intestine and
proceeding through to the end of the small intestine. Mahe, J. et al., Gastroileal nitrogen
and electrolyte movements after bovine milk ingestion in humans, Am. J. Clin. Nutr. 56:

410-16 (1992).
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hexanet aphosphate. The ampbunt of chel ati ng agent
present in the oral dosage form of the present
wo moenizsen Wi | | depend on the particul ar chel aedTgs2005/042887
agent or agents (i.e. mxtures of chelating agents)
sel ected, the anpbunt of bisphosphonate active
i ngredient present in the oral dosage form and the
specific portion of the small intestine mhere del i very
and rel ease of the chelating agent and/o
bi s"f)lhﬂ)@phomat@nalftcaktem mythe gospachiis amgaﬂrr@@bly APtfeld higher than

stion .has_bhe h
tha ROOE oeRetrauth of o Joadlidy AT AuEPGb) 08B tndk 38 by, teum.
Thif iftthe rikeireiaté&hnd Elatitingd@eninnérs geleased it tie ssoraidh (w1th food) the
i nt esti ne and proceedi ng through to the end of th
ameyn|of chelpténg ageat ofviip@resgnt igyengion waudd pg ispEeniite P&@*@?fm the
t f L
effe%?%ﬁ%glgﬁﬁﬁ 8%&1?%5@5%@159 Sﬁ%t éo%rc%%&\(l g %fcbm'é gxgj@rﬁe eﬁﬁ‘lum and
ileun® AELIiVNeatahd byatirgeAhg release f ttHrEedtmagmﬁ@’m msthese regions where the
approxi mately 10-f ol gher than th IEB? 3? di fall of
am@em ©bpYFHM lér!owr, theee %fgfla% aﬁ‘?né#ﬁjma PHapE)digg most ot all o
thel S Eﬁﬁ‘n HRAtif kdledsB@ il {h%Lémez;EhUSIt isl a]clsot NRirkb1e et @r‘ﬂ?ttg h@ﬂﬁtargeted
ting agent were released in the stomach (W th
relefasmdf thet taebleammmhﬂ swhll ghiestinei g adigethe efatingedigrobgsihe chelating
i nvept.i on ffICI nt. Lo overca
R e L e b SRS R L
ma&ihisdsUife 18cdl N@nt&ittaABIMoRNEe chastngasgenk @m@elaammyto that of the
targeting rel ease of the dosage formin these regions ~
calgiber i@ thhemaltouiestingt %aw&rmhogg%s\@werx plethefbekaiing geent in the
sm@gr%?sulﬁg flﬁgsgl%ltg&glg}g tegllg él %’edq emﬁl&ori)%f t‘ﬁle lch&%tlﬁg'ggent and

thmdt@/gé bﬁ@élﬁze@owpmmvmom\aee foaﬂ@ﬁ’eetd rel ease of the
let in the small |ntest|%ﬂ%but after the glo "H-ﬁ fe and
di sSeneraly.ithe orh dlogagefgrmagehthe MereR UNERiTalE! PO Ph@c an

effecicg{vg a‘irﬁ)lelhgbf ﬁ%haﬁt?r?%s %%:'ﬁt @’tﬁtdbm'a@fn@vﬁlg|t§@§€sufe§$:|ﬁbﬁﬂng effect,

maxi m zes concentration of
tha€ e kiedlating thg eediduah nregdl ad)nscihstfarp ptasemthattheogasmelt@@n@h tgget from

the snal | : | onaed d
foqdﬂét éﬁeefsgt?l 96 (gges | nﬁth{)“teo%q.ai qag{lﬁtagfegf tﬁg oAl SH%)U% of the
bls@ﬁ&:pﬁeﬁﬁté R&d 48 Sfob q)eE@%seﬁtonﬁﬁﬁhé %hib@ﬂmﬂfnt tiAe oral dosage form

ating agent and this tég del i very will not
comyies dame abbe Thog &f ﬁl?;(mt 1002 rmeg @Iflaycheﬂ%@go’ﬁlfg&nt Besuje dose. In

f.th
ancggér%l%\ggmaﬁo%%t%%ggog{ggh%ﬁ% ! c?)Pr]ltaV\ﬁ ko C%&?%@gﬁgﬁ%@@u% mg of
a @%ﬁ&lﬁ%'d@gnﬁ & deisidosel Cthblatthcﬂ@helﬁn‘u%:fageﬁthatdm(simm EDTA, the
chel a

e residual netal iaons that rese
prqfweedgla@w i5 BTN b (T QAP 6Bl Paplorghy Epeatspt 75 me to
o)
ab%Lﬁ g8§ er un? (fid% SY\)&E% Hc?s fg nﬁél gé{]n?? ér%gg:f%g? theeperﬁferred range is
froR{ ﬁﬁﬁmtl 00 hip t@%oeﬂmmmgpm&ramﬁ fromadbaid 3 5¢ engf torapout 500 mg per

unit dose.

Delayed Delivery to the Small Intestine

The ultimate site of and/or the rate of delivery in the small intestine can be
satisfactorily controlled by one skilled in the aft, by manipulating any one or more of the
following:

(a) the active ingredient proper;

11



10

15

20

25

30

35

contains fromabout 10 ng to about 1000 ng of a
chel ati ng agent per unit dose. In another enbodi nent,
w0 o1y dosage forns contain from about 10 nBCT/0S2005/042887
about 500 ng of a chel ating agent per unit dose. Wen
the chelating agent is disodiumEDTA, the preferred
range is fromabout 55 ng to about 500 ngy, preferably
fromabout 75 ng to about 250 ng per unit dose. Wen
the chelating agent is citric acid, the preferred
range is thedmpamllevq!@tﬁdrﬁglt‘tgﬁalébout 970 rTg, pr ef erably

fro abou 250 Jaf¥ 500 .
L) BB PPeb oot S BB BF hhaf B o comine
andstlfeecdhfco@ﬁd{)toﬂeshﬁﬁlertﬂtcﬁn@s@ ahdl pareexbility (sh@llﬁ’@ibiropertles) of the
i ntestine can be satisfactorily controlled by one

coagRgl | ed in the art, by manipul ating any one or nore of

thehol | oye gfnevégpeh&%t AGhdii6nd Bgrt}?edl(%lhtgpft%@le%({/&) within the

the'type and di si nt egr ant type o
coagiahbleg pattick:, byquie ongdniley el of exci pients added to the
coating and the concom. tant ? (isra.bl e thi.ckness and

per(?éabl I Flieypa(%‘%/l%P‘IZPﬁ hﬁrgéaﬁ’é‘ YeAfveingelicnat i ng: (d)

t he ﬁgﬁenaé’rﬁdé(; dfbs At thecq@ak i v@Ifl 4s@dd within the
and r vv|t he coated tablet, particle, bead, or

coagﬁd?abﬂbepal(t&)edbbmi pagtinglee size of t he granul at ed
active in ient:;. (f) the,.pH ndent conditions of
t hel oatlg‘b‘: FF‘Zéﬂg?‘B{‘]b Mﬁt?ﬂﬁg&ﬁgﬁﬁlgﬁgg "t abl et ,
par fy)cl e, tﬁéetﬁgsollﬁfongﬁt%'@)‘flt&coﬁﬁﬂgthe particle size or
solubility of the chelating agent; (h) the dissolution

rat ) of tlkeeooshdpagf thetablel. ze or shape of the tablet.

In addition the pharmacodynam c effect of the tablets,

after multiple dosing, should be within at |east 75%

of thedgieibRahabiarmaassaghatie dftdceaseht abibletts aﬂ)ed aypdtiple dosing,

Rel ease in the Small Intesti ne A hu r oth manmmal
shoyld bewithip 4t lesst Hi% ehdesoppagpld at? ?ﬂsﬁaﬁ’ tcal ci um

and phosphate netabolismcan be successfully treated

by the delivery of risedronate to the snmall intestine
Debiyed Reltastlimmhe Smalbiftestineammal . The novel dosage forms

descri bed . . . : : ,

A human or other mammal suffering from diseases or disorders involving calcium
and phosphate metabolism can be successfully treated by the delivery of risedronate to
the small intestine of said human or other mammal. The novel dosage forms described
herein effect an immediate release to the small intestine, and prohibit the undesired
release of risedronate in the mouth, pharynx, esophagus, and/or stomach, thereby
prohibiting the erosion, ulceration, or other like irritation of the epithelial or mucosal
layers of these tissues.

The chelant and risedronate are released rapidly and as close to simultaneously as
possible. This causes the local concentration of chelating agent to be higher in
relationship to the metal ions in the food. The higher local concentration of chelating
agent in the environment where the active is released may more effectively complex the
metals in the food and facilitate absorption of the bisphosphonate. This can be
conveniently achieved from a single tablet.

Various means for targeting release of risedronate and the chelating agent in the

small intestine are suitable for use in the present invention. Non-limiting examples of
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herein effect an inmediate release to the snal

intestine, and prohibit the undesired rel ease of
wo b@edizgat e in the nmouth, pharynx, esophagus,P@ntsmns/ 042887

stomach, thereby prohibiting the erosion, ulceration,

or other like irritation of the epithelial or nucosa

| ayers of these tissues. The chelant and risedronate

are released rapidly and as close to sinmultaneously as

possi bl e. This causes the | ocal concentration of
meatsebatélngragetie stallbetestinghiaelude pHetrigegted sislipery systhas and time

i.ons in the food. The higher |ocal concentration

deps\aée@ﬁgflb\{e%ﬁys% in the environment where the active

kaﬁggéﬁéﬂgya YiefiRr € effectively conplex the netals in
food an acilitate absorption of th

b| s@h@s?mbmhment Phi thec aFFspiE HHKEMN éﬁY‘Plyesa(ﬂﬁ’?Ié%o(Of r Phgrwise
encgl?su:]a[qglgg Itﬁearqle%tmnaya%l#{? Hl% atﬁlﬁﬁ a%Entgsﬁrvglﬂ{ hrkgbé't%llc%a\%ﬁlch is not

onat e Cche I'n the smal
brok&t @6¥h By dice gastioiraditiaal Huidsise r¢laasb hbe pisedrendte and the chelatmg

i nvention. Non-|limting I f fo
secroete owite e b B PR TE IS S gHhaiment,

del%}y A RiBsard t[‘né ?ﬁa&%@ﬂ%ﬂ%o%bhﬁ@ﬁ s Y FE G by Fﬂdatmg the tablet,

gered de ery systenms On nbodi ment of
cappﬁlesmtlcles;\oe rgtarmtes; oivtbe viesdromsdt amrgth@@helatlhg agﬁﬂé eVlth a substance

encapsul at i r.i sedr onat hel .a
B A e A S R TR
in tlhg gmgﬁ%téﬁ It @ﬁtdo@ BlesbhtUh e dppef 61 @ASE(1 kN ehd BT biakECavity,
e chelating agent until a specific desired point

pharylnx leeophagwes bi stamachactowver Gldzaehed. I n one enbodi ment,

del ayed rel ease of ,t ' i
achiLves Byeeaaringe ERUPPRR BULLEROMER: ARBUhE gpent are
rel @B £partiBflat ReatidrSRAhO BALIE 1rﬁéuﬂ1néhén othel adsengt aggme desirable

w th a substance which is de end
to goease ghe dﬁsg@@mt@sanét thg chelaiy @Bﬂ}tsmg%%ﬁ%fﬂIYyatpiq’é@éW locations
n I t ¢
wﬂ@ t{h testin% %& eQﬁB}?IE Uk Eﬂg be Qfe%iasl:i‘f% t)?l I@Letﬁgbfgl,lﬁ)%ﬁgﬁtmg agent

in @8 qeh@gm ancbmestsecﬁmndu): iothelilewar Véhert taggeted nelrcaswfethe risedronate

an(i: %I;ezmpézlptgtgn%ngg%g%s%:(gbqleg@rtég tebé ggﬂléhlééﬁrg%ggﬁse w1th1n the small

mtl:s?‘ﬁ"éltlé 8&%11168 b e R BB of At @84 ipemateNaloiduesr tﬁamhod 6f coating or

Ssitable to release the risedronate and th
otmheisatcbn@mwmhe ripcliepetciend e ghelatingf @eghwlqho@gtqekyﬁged coating

intestine. For e I

el OAGHET s et guSeT e G R afiy bh Rk P altered as i
deéc?l'BH@HéPeﬁﬁn or Eﬁ@n}f mSAPH RAGK L td nd dkélldd ia wim zWIen tar get ed

rel ease of the risedronate and the chelatln %g

t ogébhé)rhtw a@émr ade yscemtiilaty t fochiydaplypis <t ihg i figjep,risedronate
acttlve 1ngpe%1ents, such as acid addition salts, salts formed with the phosphonic group
(e.g., alkali metal salts, alkaline earth metal salts, etc.), and esters (e.g., alkyl, alkenyl,
aryl, arylalkyl) may be used as guidelines for the proper choice of coating. In addition,
suitable pH conditions might be established within the coated tablets, particles, or
granules by adding a suitable buffer to the active ingredient in accordance with the
desired release pattern.

One embodiment of the present invention is delivered to the small intestine

utilizing a pH dependent enteric coating material made from a partly methyl esterified
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intestine is desired, the selection of the coating

mat eri al and/or the method of coating or otherw se
w@oovbilmsey the risedronate and the chel ati ng aPenUS20$/642887

the sel ected coating material or other

phar maceuti cal | y-accept abl e exci pients may be varied

or altered as is described herein, or by any nethod

known to one skilled in the art. Solubility, acidity,

and susceptibility to hydrolysis of the different )
methperate acidtrohaeer vide oral éspemiosm candis indhatara efcrn enteie coated

salts L[ts faorned w honi up (e.qg.
conftpised 1l ifacg 3F BRI pLpde BB RPRRVE ML P 1T )
andAggb@esc Ceatlhg, witibikislinsohtienyd pH adelphy, 5.a1(yd. athlygeneratly found
~ be used as guidelines for the proper chojce of
in (B QU POARY T dEROPhERS, 48 AT pbHOMAE PERECR RO REL S-S and
[ dw thiont: i ol ®s, ice of th
PR} SIS AP EL, LOBRA B8 prc o i
presoh@r BEbivn. i N AacoxlinAnc evhent fit tihedeosd r od affsiceadmivery of the

. pattern. CQg eanginent of thg pre en& ¥nventioq
bisphasplspisgand theehgatg gt 8RSl INSHRY YVpk!

i ts SROEY- & F0RNIyGEsdTBEI8 Lt AlpHTBEI6W T 9Eh@ s@lablel it about a
Su‘%@?ﬁwagsst er?:‘%lF edrr@t hagr'ylsi c agi dppol ymer. The oral
pHdds@gbofiigphintodan be in the formof an enteric coated

co essed tabl.et ma of @aranul,es [ s .of

ot ThESRiEge safwrs miange Shld B8 oMl BREd IS of bapsule (e
gelhtits Aratbh Co@hyd@oRybrogy Imattyidllllos®). in & hatfiganethakhyss so that the

found in the nmouth, pharynx, esophagus, and ﬁfgﬁa%n?’
enthatcogitia Bpes ixit digselycatvogastipitestizalaihgds gbaPEh fgegve o.5, but does
(L.e. . th res j sy, it | C&Re RBssoluti
dls%@‘éed T Phe a@f’g"’cf‘ﬁ%‘é‘! gfst ? ﬁ% pr e\lé n}tIi1 %q’ﬁ)%nrbeti?'on. ¢ HHssoluton of
dises@attinnet the aegrieitt cdasing@shereldy tdoeehbtectcudeinkiy élrey ety of the

t he bi sphosphonate and the chel ating agent to the
coaterhdqsagqosmiintedhe syl BRESEAFc coating is suitabl e which

s | 4% 4 H'X"ic'ﬁﬁ%ﬂﬂl@ﬂ extabitiflg Rbt BedawedpH-dependent

andﬂggl%%Fggggﬁgﬁ%aﬁ 5 EH 5. ;o_éb&dtng 6%%. Thg _p .
solabilier profitcoehi egusediss aib entapp Eoatigtin thehwadingp dkgprigsent invention

tablet, or capsule (e.g.,.gelatin,. starch, .or - .
to Wéﬁvg)gfhy%)ﬂ?ﬁ]ée( %pl{o@pﬁqﬂabegaébd qhﬁpagng lz}g?nﬁ éclb éhnet small intestine. The
codtitleCHRRSS Mm%t (RALohpPAIMIO Wil tROPhitiaglat aBsdidaktedacivol mgredient
In-gastrointestinal fluids at a pH below 5.5, but doeﬁ) .
selelited ok pefereedopo berseforn besuin the BTeash] IPEANGAN FEF aBBLIC carboxylic
6.5. The.di ssol ytion or disi ' i 1
vt IR Bl JRLLRL5RLHAR, S S s, mor
pre@éthbly ity hRtseatrdfisdsrgachdicrcidipaymess, simahich the ratio of free
intestine. It is expected that any anionic polyner
anigRisi dBrhoxhbeTOHRS toeisr STAUES [1a0GRpEhdent sol ubility
pr OfA{ %)grti&?l?ﬂ? SuHIRE AShARYIRNAEE 16pSI9Rkt RIELSraEREL®, particularly
practfce o he present invention
Eudragit L 30 D-55® and Eudragit L 100-55®, manufactured by Réhm Pharma GmbH

i.S o
eriC coating 1s

and Co. KG, Darmstadt, Germany. In Eudragit L 30 D-55®, the ratio of free carboxyl
groups to ester groups is approximately 1:1. Further, said copolymer is known to be
insoluble in GI fluids having a pH below 5.5, generally 1.5-5.5, i.e., that generally present
in the fluid of the upper GI tract, but readily soluble at pH above 5.5, i.e., that generally
present in the fluid of the small intestine.

The coating can, and usually will, contain a plasticizer and possibly other coating

excipients such as coloring agents, surfactant, talc, and/or magnesium stearate, many of
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to achi eve delivery of the bisphosphonate and
chel ating agent to the small intestine. The coating
w@e bmsemnssust be conpatible with the parti cul arPCT/US2005/042887
ri sedronate active ingredient selected. The preferred
pol ymers for use in the present invention are anionic
carboxylic polyners. It is particularly preferred that
the polyners are acrylic polymers, nore preferably
partly nethyl-esterified nethacrylic acid paolyners, in
whighi arh Wb knawinoinothef eesgingnarbni k8 partipeiaiy| aniesg sgrhayylic acrylic

pol?@%ﬁ&ﬁ%@ﬁ S%lll(;? bggo %5‘71 é/ R@%ﬂéc& Qrﬂl{sgl% eF a&'pgmally triethyl

citr@@! teistyar tivratey datowlﬁnethyls OCIEaaﬁ,%(cm))u@n dplﬁhmtagu dlethyl phthalate,
100- 55(r), nanuf act ur ed by Rohm Phar ma_  GrbH anf
polyathylees nelyeel: | ac@@ﬂafﬁ%ymonﬁg lpeertdsgi Prapyisee Debsse) and pgriacetin.

Coﬁ’\%&ihgna? %tﬁr}e%/teglﬁﬁﬁ’%%hc Espﬂgi%l ﬂeg cﬁgﬁﬁrcogﬁ@]ﬁ% e'nﬁaloyed to apply

pr oxi e urt sal I's known
the b@amﬁ@ombtmeg ittickBlesd huusdbe Isafﬁcregpt a0 ph’stbelthw the Hral dosage form

generally 1. e., that gen |y pre
renPi eoeROA e b ainttithe FTED Bk of GRUMY Cortnre D nEine i
Ieaaggve 5.5, i.e., that generally present in the fluid
the small intestine. The coating can, and usually
wi | The saint aiah ch»sngeaﬁnndm}erbeandhpdm of @ esnakrsk ceraRresseg tablet

ci pients such as col.ori t ,
whih oo GO e o P et ot 8! ey TORRIDINC ZELP dr bk and the
chéldhnfgheag%ﬁﬁt ig & ta ko part llf:aud acapsald Of¥.&, caelbtxy| starch, or
acrylic polyners usually will contain 10-25% by wei ght
hydyoxya)rm}é@pth@lcg@plos@sg@@c}cbq)q 1§ncppt‘|e@,t \ngch @p{ltlagpé)eads or particles of

thepﬁ[sﬁtéﬂs l’tIOéla d| & \ﬁyrnagg rltt r{dem% Ille;i/éett % edgﬁ§égg hemselves are

ent@G&lly dhed. H@B@@h}b@@lmedesf {hie opyeneone thgd tyblets arfamztnpressed and the
triacetin. Conventl onal coating techniques such as
tabfet if entesicPodtedpan coating are enpl oyed to apply the

Coagu@&l%%%%%t&g'n%&%ssmmﬁé ER8rag il i @@ Hudrakit L 30 D-55®,

ensure t e or dosage form renains essential |y
celluldseaicetart phithdlite, sieBac; edasy eend cmllng\y@qtyaal rqhztthigssg],yﬁ:p pt about

o S SRS TN, SOLL Pl S55005 0L MR oo

to GRBLAIINT RAkAd GHES TRE GH@Ucefingf niapeﬁlbﬂhsplaomphwa»he or more
active ingredient and the chel ating gent or

phaﬁfabe@malhaacbep@pmy@lm@t@mchgi@]&tbphnot trgllt%to alc trlethyl citrate,

po %érf?x &rlxcgﬁl nﬁe%ega%@ hgléénga%?ﬂ aﬁrmmé‘att@ Qyvailable from

Sighhs ehesrRAPOE. eSta(LbluiéeM(ﬂp rc&ﬂbleaiﬂ and enkeeiccdvatiag iingpplied to the
agent, which themsel ves are enterlcally coated. In an
tabdatisonti trwrevids a weieht sdisef 6% 0% abl et s are conpressed

and’[ﬁ]h%ablgtbéo% cbﬁlpﬁggsear bﬁplﬁ:&ﬁﬁ@rﬁte active ingredient, a chelating agent,

and may contain one or more pharmaceutically-acceptable excipients. Suitable excipients
include, but are not limited to, crystalline cellulose, lactose, calcium hydrogen phosphate,
polyvinylpyrrolidone, magnesium stearate, sucrose, starch, magnesium oxide, sodium

starch glycolate and sodium lauryl sulfate.

Time dependent delivery systems
In another embodiment of the invention, delivery of the risedronate and the

éhelating agent to the small intestine is achieved through the use of a time dependent
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Suitabl e enteric coating materials include Eudragit

L-100(r), Eudragit L 30 D-55(r), cellul ose acetate
wehiohaizzge, shellac, or any enteric coating nmeREr/Usd005/042887

that di ssolves at about pH 5.5 to about 6.5. The

enteric coating is applied using various spray

t echni ques known to one skilled in the art. The

enteric coating nmay further conprise one or nore

phar maceuti cal | y-accept abl e _exci pi ents including, but
delryoty bystirnedGivsn estabbishedr fransifytimes faftge @astpye| qpentnipBefrg and/or

lycol . Tween 80(rn Y . ' : .
enefishEctesat K76 41 ) &R TOLRG MHERS AR theggmall intestine
App@Hties tdBme depshdunt deliverybgstans suitablecoatusaith ihe mpyeht adention
~to the tablet core to provide a weight i.n ofM2 5% to
includgy byhere amitetimited etlocogl%li*i ey B g‘ﬁﬂ]&%@%’b‘ﬁ’.ﬁ{e (cherge DDS,
Stré&g%gggllfkth)é i ffﬁ% dcRBm Wlaﬁ?ﬂﬁl@},ﬁnﬁrﬁlgﬁhDosew

GRf
phar maceuti ca fy-ac ept a0l e e}zbl prents.’ Suitable
(PeawestpPattdrsoni N )ualewelbas vai@isrwottingsrhield degrade over time to release

crystalline cel]u]ose, |actose,.calci,umhydrogen
tab}&h&g}am&ses,ucb&wbﬁwwm@mﬁﬁaﬁs{ﬁ%@g Tedrenpipelielylgse, or any
Suilsdeer fogeBt arch, magnesi um oxi de, sodi um starch

g l'ate and sodium lauryl sulfate. Tinme dependent o

del Tnveng espediorent ofi ti stvirtions tho timeedependent |fevice Pulsincap™ is

i.nvention, .deliv of. the risedro :
uscehity Brset gt S R kriBeloR il BBITAE MRS Begn go e sma
intdsRh@UdMe tR BV Sfr&fierd dnlrehetexenitan, dellidieg Yhesylsldaimg agent, are
G ven established transit tines after gast ric
corgmipediinsife de RylsinenpdY vetestinsqluje ggrsie Py inecass of anhyskogel plug
t ar.get ed the varl e : onall ted |
e
entSN &L 6aTMgTHAtEA41Ite pfodéct tisaddsa farhefrpmelsgratlation ehil¢ mrtransit through
include, but_are not |i rrite?l h deyjces a

1 Lo a)u? q 2% thethe water-
thepiripsy fd 413ct n)Vheadhepatenbprglasys he HAyRraP UIREaES T
sol&l%cragtggéﬂeﬁgan%lég B fF QYdogd p188 to Ighatti¥ )and@Rdntestinal fluids.

west, Patterson, , as well as ]
Thy ayieysl capahdmyeelshindrevdaiyaidpopsvant of theecapsnle bpdya dlaus releasing

bl h hyd | | _
e T e R
of g%esn%mﬁf&ﬁ@“y Rbatiiag kivigRid N phighfopdriies: dwpegderer J. & Hllum,

vi ce Pul sincap(t I's used to tar?et delivery of the
Lisheth, Deug Pgy.ediddndusaRarin3¢heBa-Phg(12§éht to the small

intestine, . The active i ' r } R ;
 ne TR aREmoRIFAEbLIR T AEH, U OARRCoREL R, 3084 over o
cofnPResEdl ablBca thed avvahteric boaiglbheplzdpsat thebimadenesdatt coating,

a hydrogel plug which is covered b ter-sol ubl e
Thésaip userhie taiget ddivapse! the pqﬂ\qegngﬁ&e{#@a tgvea ehclptalg 4ggntlg the small

LB BB 0 LERL R CREINGY i o
contained inside the core tablet. The entire dose form is coated with a time dependent
coating and then an enteric coating. The enteric-coating material is to protect the dose
form from degradation while in transit through the upper GI tract. When the patient
swallows the dosage form the enteric coating dissolves after the dosage form leaves the
stomach and then the core tablet starts to swell. Eventually, at a predetermined time in

the small intestine fluids, the time dependent coating will rupture and releases the

contents of the core tablet in the small intestine. Release of the core tablet contents can
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the upper G tract. When the patient swallows the
Pul si ncap(tm dosage form the watersoluble cap
waolc@sol2ses and exposes the hydrogel plug to gaBtT/U82005/042887
and/or intestinal fluids. The hydrogel cap then
swel l's, and eventual ly pops out of the capsul e body,
thus rel easing the capsul e contents. Rel ease of the
capsul e contents can be targeted to specific regions
of the small intestine by nodifying the hydrogel plu
be proget to secifitagons PEtle swall &ltq:stung?w mpdifigng theerg tablet, time
9): 893-917 (1997). In one
dep@ﬂ%@afﬁﬂlﬁ’ﬁ a&afofﬁbeqnﬁ'?;ecnﬁo §I§1g a time dependent coating
is applied over a conpressed tablet and then an
enteric coating is applied over the tinme dependent
Phasmaequtigallyratospiablepxeipiants tar get delivery of the active
i ng | &t t @t
| i PR RN AARpBOR, Sl SREAC S 28 pOCHlicd to, polymers,
resingC lpligiicigers hdiliehe! labnagltsagdihtentsartendﬂmt dishmgeprams;| d@lvents co-
the core tablet, The entire dose formis coated wt
soly§nig Sé}gﬁ@ﬁ%%n‘?u%“éastyﬁtﬁﬁlsaﬁffs?r%%"eénS‘@‘?‘Ftt@]ﬁf Qe &t ﬂ?]vé’rmg “gents,
n | pr. t LiftsiPSHents, and
pha}gl??n ?%né gegr%; at ?cr)gﬁ eing |%}%t14rtgl§3|a E?ﬁr ough ?}ﬁe@g
comipipationd thiereat . Pﬂhmmcemaﬂatapmabémxpmts tvan dess alged in any
formthe nteric d| ssol ve fter the dosage
compTiT} Bauaeng s ouf cratst Tae enEtre Laet ch ety | oy

stag Ia%mtn‘?g ks and%&@@ﬁﬂtﬁﬂ)lgmnt@tanﬁbn@ tigsbe tues i EE&dlntlndmde but are
in the smal |ntest|n uids, the tinme dependen

notc baitedgovihbse degsribed lanHaIF@é]as@sPlﬂ%@aé‘%}mcélnﬁé‘“@fenf%é4th Ed,

phiore ttabhg o ig)?ge smal|l intestine. Release of the
PBREeYIeR] eSS Pdnt s canbe targeted to specific
r egR Q1O TcolsbReafdBinkiudat Bst araendoyiiminell i ethartoheisoproganol, and
tablet, tinme dependent coating and/or the enteric

acet@®t i ng. Pharmaceuti cal | y- accept abl e exci pients
Phaéﬂ?%@%gﬁrﬁ}% Aé}Y ﬁlﬁﬁlﬁptkﬁﬁ’laﬁe ﬁ%qinme%r%Spdl?@i}‘éﬂﬁ/lerﬁl‘sbrbltan fatty

ot pol yners, resins, plasticizers,

acifli lebterss, pdlymyed@ﬂﬁrﬁ mbrioakkryt sethin decmse dn@m@%@ﬁ,am@ethlcone
sol vent s, oso sur t ant.s, .buf

emt}PSé%’eFQﬂé‘t‘ri“j i Tt g@frﬁ la‘?‘rlg\ﬁéﬂ%a“%%;e’%r s,
pha@ﬁﬁﬁﬁytﬂr&éhaﬁ@@@%m&s HAf aRd QBB MindtedClog|phtndly alkyl esters of
agents, viscosity agents, and conbi nations thereof

paﬂahmmmmumlcaaci@ tmmaptaam an i pﬂl@nﬁ@re@ﬁn @K paddgndnthe salts
the&‘j%e S?rg one o?n lnsg f’_‘? of2 rc%&orglﬂﬁlff‘cge r?g‘%}l:olﬁﬂ thlmerosal

vOrln ag ents

ph&i}@ﬂ@ﬁhﬁc abang ahb Qﬁt@atbl Slﬁfruinefser Gbleﬂzdlktﬁilmd ehhmtdeace&ylpmldmlum
[fmted to those described in Handbook of
chiptide raetbyltiacdien Bodi pspR1Parabet-h Ed. , Phar naceut i cal

Pr e%sltngqos}llleéu L gﬁF e 6 SRl vigt ﬁn’ht@&l uflestaRit RE®sé10kucrose,

[im Thant i sopr opanol ,
maltodextrin, and microcrystalline cellulose.

Suitable plasticizers include, but are not limited to, triethyl citrate, polyethylene
glycol, propylene glycol, dibutyl phthalate, castor oil, acetylated monoglycerides, and
triacetin.

Suitable polymers include, but are not limited to, ethylcellulose, cellulose acetate
trimellitate, hydroxypropylmethylcellulose phthalate, cellulose acetate phthalate,
polyvinyl acetate phthalate, and Eudragit® L 30-D, Eudragit® L 100-55, (R6hm Pharma
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acetone. Suitable surfactants include, but are not
limted to, polyoxyethylene sorbitan fatty acid

we@sioen 5288pol yoxyet hyl ene nonoal kyl ethers, SucPOBEES2005/042887
nonoesters, sinethicone enulsion, sodiumlauryl
sul fate, Tween 80(r), and lanolin esters and ethers.
Sui tabl e preservatives include, ‘but are not limted
to, phenol, al kyl esters of parahydroxybenzoic acid,
benzoic acid and the salts thereof, boric acid and the

GmbHl and €neK6oDarmeiadh, Geampny)aths Apey - ELAE® and Spesigric® (Colorcon,

Inc_cl%eoSE Pgltna%l‘): benzyl al cohol, thimerosal,
phenyl mercuric acetate and nitrate, nitromersol,
bengatdotniubmcsit Grdldds, metayd pyr lidiited um ahlgoediae, stearate, stearic
et hyl paraben, and propyl paraben. Suitable fillers
acid,paflédle, but are not linited to, starch, |actose,
sucrose, maltodextrin, and mcrocrystalline cellul ose.
Sui tabl e plasticizers include, but are not limted to,
Methodebhiyke ci trat e, pol yet hyl ene gl ycol, propyl ene
gl ycol, dibutyl phthal ate, castor, oil,. acetylated .. .
Ton B et &éé?tlgfhﬁﬂtahﬂ Gl R 2 ragph oA B g Br enting discases
charREdrHA8 by Hbhoh& ARurh il HREsphate REAYOIRA! Lothpedng administering
cellul osé acetate trinellitate, )
to lyhbiuroary mropeneednmeklin uleed ehprgehal safe, andecffgethge amount of a

oG R e PR LM MR ROl b s
forfRArsmadhb@nd Co. KG Darnstadt, Gernmany), and
Acryl -EZE(r) and Sureteric(r) (Colorcopn,

. J (! | nc., t
Poi Riseagea charaggrizethby abugsmat a€dn Ard RRSPhRG Melp 531}?81 include,
limted.tq; .| nesi ate ar i;Ge,ac| 1@  def ,
ol 1 g gL AR SRSEL Cpl € et oy deommans
hypeeparhtagroidisa, hichatconfia bf eatigngicyr oge@yenbomymdiastass.esyositis
characteri zed by abnormal cal ci um and phosphat e . »
oo LSERCL L1 220, DY Aan Bl el L, S, AORRNEL i, neuiv,
bulkifen 2 HRGEAAANRRERRY cndifdR Whh PréRGIds¥ envolved tissue
amount of a pharnaceutical Cconposition delivered to
to deplosition oficalcinmogposphatesnal vi a the oral dosage forns

descri bed .herein. Diseases characterize p .

e e el e ) S5 S ARLAF Rl aBl, PR Rion o5
patlién%&%gdihg to RSHRANBLObsing Magedl of daillly, Seckdy, (st eintes per month,

def ormans), hyperparathyroi dism hypercal cem a of
twicalmogtdnond noettelyl yti ¢ bone netastasis, myositis

Kits

The present invention further comprises kits that are particularly useful for
administering the oral dosage forms described herein according to a continuous dosing
schedule of daily, weekly, three times per month, twice monthly, or monthly. Such kits
comprise one or more oral dosage forms comprising risedronate and a chelating agent and
a means for facilitating compliance with methods of this invention. Such kits provide a
convenient and effective means for assuring that the subject to be treated takes the
appropriate oral dosage form in the correct dosage and in the correct manner. The
compliance means of such kits includes any means which facilitates administering the
active according to a method of this invention. Such compliance means includes

instructions, packaging, and dispensing means, and combinations thereof. The kits can
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ossi ficans progressiva, calcinosis universalis, and
such afflictions as arthritis, neuritis, bursitis,
wo envdomisgd s, and ot her inflammatory condi ti onspeiUs1005/042887
predi spose involved tissue to deposition of calcium
phosphates. The oral dosage fornms of the present
invention are suitable for adm nistration to a patient
according to a continuous dosing interval of daily,
weekly, three tinmes per nonth, tw ce nonthly,
alsmtlmlﬁ},ﬂ a nearns ftthedmgetbe merrtqmemlu@ngfbut tlcrtérmléfzshtﬁrat ligigg of the
that,are partic [
caisd e deelio0inBing: il Baidns At  PRINEABAAE SAPR, rominder
car@@rﬂrld’ﬂh@ttﬁeéit@%ﬁélgﬁsaﬂj'e&ll%&ddﬁy i Ibzyl.enweEkhrytplet h)lf@eckaging and
times per nont tw ce nont hl # E Hé%
dispasysei [eans e gtelldgoanginghe éﬁsé&f@l R sﬁ%rl 9}? Yy at. No.
r t n C t f
47ELISHTIORA sPOGRAR, 2 A O, ARETLS SRR ARER 1 Ohhuaman, issucd
NkwnweQObn Such kItS provi de a conveni ent and

ffect f j hat th
Cr caPUeRLiae Kite 4 BPOUFFatt IBhP L gRTer T CoRgrising @

riséd?é ﬁ?&&ﬁ@?%ﬂ&@tl@q e'nf‘aﬁd"@t 1Bt 1086 lordTRfdERSe. folf an accom%anymg
conpliance neans of such kits includes any neans whic

nutfiact | |Prefelesd adfrienissarer ¢algumhendden visemiacPor §iralg fargsaof calcium

sulgﬁtq %a use |"h fmle{‘e}/lgﬂtg\llegtg%wggﬁﬁ cag}%lle(]sag B{gg?eﬁstablets chewable

tablBaNhd ARl Niypadal QRIS fbfiey eOfcalchlie Sithisle cfanalssdn the present
conprlse a nmeans for aiding the nennry |nclud|ng but

invantior mmluctcdbtitoara notskimited ¢¢ qat?@lraa% BRI 3 C\tté%kmtrate calcium
ma%&i CE@:;Q r(‘él LLustt ra‘ﬁt'eogﬁlm gtﬁﬁaoﬁ{ L1 Gum 3é11‘?d?: ﬁl'te calcium

M nder car er mtéans specif I’y
glu%@ﬂlz&@c@ﬁ:uhﬁ 1dckete, latids Rrdalcitms @h‘pdtﬁateoﬁn(btatbkag naﬂgluanplhosphate In
dlsgen5|ng means are we|ll kpown in i ncl NS0
ong pBYediaest Kith &F therpresea! InpgRtionggay i tg‘tié"s CﬁPtS’Flém& mg to
15@% SHgd Aug. 2, 1988; and U.S. Patent 4,812,31 1,

ﬁ? |ssued Nhr 14, 1989. Optionally, the Kits
can Tthem”mi ‘Sgtaatin Dg wstused beroinatefens $a gy fcmmmfo@qamm bj thet may be

a_risedronate and a chel nt_a
adgpnagterge §%@ BYRghas @ NYHIE Cgﬂg@f‘@ﬁﬁﬁmﬁpat%?%ed[ H3Rd b&dgleto provide
whBl &f Stdned rdrheldrh @Rt Sctifafede dbhd 8T ditdthi@arDViThenietin Byitdthial D” can
ornms of calciumsuitable for use in the present

indludeenttivatedi ad nde-actiysdes é@mscgf‘qﬂté@géd) t gMeflsas precursors and
me&% p?blrﬁ?fstalfa laqnétbfg pecarlggrsl 6I{<ﬁ1€ser¥let19a%d %@IIHKS f&qlﬂﬁ Qtamm D2

use resent invention

(erkH& Mt oIDPlodaER! iR Plartd)rintl @fﬁialtnm Da(cmblmalcﬂ'etbbnmd)(mced in skin and
calciumcitrate, calcium nmal ate, cal 1 um C:Dtra

fourall @t @1mgbp@l,r@m‘q qjtdutgﬁegﬁgtf@mf)é gp@smm Fam:tg% étaé‘ldeD have similar

bto"ioglcal It‘ficacy in humans. Non-activated metabolites of vitamins D, and D3 include
hydroxylated forms of vitamins. D, and Dj. Activated vitamin D analogs cannot be
administered in large doses on an intermittent schedule, due to their toxicity in mammals.
However, non-activated vitamin D, vitamin Ds, and their metabolites may be
administered in larger doses than “active” forms of vitamin D on an intermittent basis,
without toxicity. In one embodiment, kits of the present invention may include tablets

comprising 100 IU to 10,000 IU of vitamin D.
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gl uconate, calciumlactate, dibasic calcium phosphate,

and tribasic cal cium phosphate. In one enbodi nent,
wkedos/1884 he present invention may include tabPEr/8S2005/042887

conprising 400 ng to 1500 ng calcium The term

"vitamin D" as used herein, refers to any form of

vitamn D that may be adm nistered to a mammal as a

nutrient. Vitamn Dis nmetabolized in the body to

provide what is often referred to as "activated" forns

of Wi anmthien emboflireentekits Oy theapticsendineaHon medyuinelude one or more
i R BR DR S T iR By L AT raimens. e
unifd&e VF s @t enOdontfiReatisit BWtrlgd:afc@lIﬂTEndl alsdut deo thaamm D2

(ergocal ciferol, produced in plants) and vitamn

( chbhes&alloaving men-limykng GE@BPich ﬂélvé’frﬁtea&lils foEaHaLLS, Qm%%es and

to fortify foods). Vitam ns D2 and D3

useggggl%g)? thny‘%ﬁgpbgi cal efficacy in hunans.

Non-acti vated netabol it daXAMRLIESSm ns D2 and D3

i ncl ude hydroxyl ated forns %f vitam ns D2 and D3.

Activated vitamn D anal ogsC&¥RR6L be adninistered in

l arEﬁeH@%%te‘anfa@féﬂ @61%51%@1@@5&&%@%& EpTdue to their

toxicity 1n manmal s. However, non-activated vitamn

D2, vitamn D3, and their metabolltes may be

adnjni stered.in |la r. doses .t han f
ot Efenesoar o pEER o bR and BPiniSe Wl by prgparing o
coakin g QPR pEHRAT AR mprkist § tdfetd Ertain@g eﬁédrbﬂate atd BDT#gynd then
I nC ude tablets conprising 100 U to 10, 000 IU of
applylnaﬁaldcpﬁtllrgmoﬁléhoném&m% kits of the present
i nv
conprieerng Bovte CatiSRRTs HepMaf Mbir Bt R FicButaining the
folgmémgmstﬂ@em@mtt dose of nutrient conprises about
0 mg cal cium and abqut 400 IU vitanmin D. The
foI | owi ng AnonEnfeRcGoaYn@RATASNIE’N i | | ustrate the
formul ati cesses, and uses of the present
i nvent i onQH%E)E’@ES Exanple | Enteric-Coated Tablets
Cont ai ni ngEuBragetdr A BEES@NdetBDTIA) Ent eri c- coatlléd3tadl et s

o Coat | ng EBRHBEHTR Y B EBMBPEUEH T st DaAslae

Geﬁ%ﬁa@' ning risedronate and EDTA and t hen appl ying
sald’coating conposition to said tablets. An enteric
coaflriethytodmgesi ti on i s prepared i R4HBZform of a

Iacur contai ning the follow ng i phents, per
t abl éfc' 13 é

Red Iron Oxide 0.22 mg
Simethicone emulsion (30%) 0.43 mg
Polysorbate 80 0.43 mg
Purified Water 307.7 mg

The enteric coating is prepared using the following method:

A pigment suspension is prepared by adding polysorbate 80, ground ferric oxide,
and talc to approximately two-thirds of the purified water while mixing. The suspension
is mixed for at least two hours. The 30% simethicone emulsion and the remaining water
are added to the pigment suspension and mixed for at least 45 minutes. The Eudragit L
30 D-55 solution and triethyl citrate are combined and mixed for at least 45 minutes. The

pigment suspension is then added to the Eudragit solution and mixed for 30 to 60
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A. Enteric Coating Suspension Ingredients: Eudragit L
30 D-55(r) (wet basis) 143.3 ng (manufactured by Rohm
weEbaomes@bH and Co. KG Darnstadt, Germany) PCT/US2005/042887
Triethylcitrate 6.45 ng Talc 21.5 ng Red Iron Oxide
0.22 ng Sinethicone emul sion (30% 0.43 ng Pol ysorbate
80 0.43 ng Purified Water 307.7 ng The enteric coating
is prepared using the follow ng method: A pignment
suspension is prepared by adding pol ysorbate 80,
mingitesu fdie fr@uitmg @ﬂtm@susaﬂquals screenegspd @%P{%théqngghout the coating

ok LGS 12 PSS E Ty esasiona

jogSinBerhbleRNee EsRKE SR aNgbitNPan e@mmlglpa@ce@@tlﬂn thé &qaﬁldﬁd
0 the pignent suspension and m xed for at | east

quantiuefesatimhsolwiam hegibeen appdied Tablislaig them caplad @W @Ql}wted in
1tﬁbtratt%maere conbi ned and nmi xed for at |east 45

suitghlg fPAEIMS S0 i gment  suspensi on is then added to the
Eudaaghfingswbight giin an80%i(roedd sblads) Elapiptie® Byrspraymg. theTzl[t&)ve
resulting coating _suspension is.screened ?Ei)gq‘g] p

COMIMSHIPGIBR cqm@easséﬁh%ijs GPuARg rispdronatgapd tp§e%reéi in Part

Bhldnsferred to the coating pan and preheated wth

occasi onal jogging. Tablets are coated, using a
typi cal pan coating process untiI the required

quantl of coat.i.n ol ut.i o s been ed. Tablets
ar eBt pé?ﬁé? @ﬁ (ff’é‘ 21‘%‘8% anﬁl atngg%qﬂ%ont ai ners.
A CORL EQBriNEdaBiE sﬁ@eﬂs@ﬁ pr3PYel 1oPak ASMolE S sprsycapptd Boimg

by spraying the above conposition onto conpressed
risetdadyiaet Bblctsncmhrtabigt wéighitlg SABME adFAEIDTIipEpar ed i n

Part B Db Conpressed Tabl ets Cont ai ni ng
é&?‘é‘?w]g‘tgééﬁéwgs EDTA The enteric coating suspension
prepasegltht@sjaaﬁﬁnA above is sprayeﬁlmg”\‘to 35 ngy

ri sedronate tablets, each tablet weighing 240 ng and
eackhelent ai ni ng: Active Ingredients:

Disodium EDTA 100 mg
Excipients

Microcrystalline cellulose 85.8 mg
Sodium starch glycolate 6 mg
Stearic acid 12 mg
Magnesium stearate 1.2 mg

* This amount is calculated on a risedronate anhydrous monosodium salt basis.

Tablets having the composition set forth above are prepared as follows:

The risedronate sodium, edetate disodium, sodium starch glycolate, and
microcrystalline cellulose are passed through a mill and add¢d to a blender equipped with
an intensifier bar. The mixture is blended for approximately ten minutes with the
intensifier bar on. The stearic acid and magnesium stearate are screened and added to the
blender. The blend is mixed for approximately 3 minutes with the intensifier bar off. The

blend is compressed into tablets using a suitable tablet press.

Example II
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Ri sedronate Sodi um 35 ng* Chel ant: D sodi um EDTA 100

nmg Excipients Mcrocrystalline cellulose 85.8 ny
w®oaicamsss ar ch gl ycolate 6 ng Stearic acid 12 Pgr/uS2005/042887

Magnesi um stearate 1.2 ng * This anmount is cal cul ated

on a risedronate anhydrous nonosodi um salt basis.

Tabl ets having the conposition set forth above are

prepared as follows: The risedronate sodium edetate

di sodi um sodium starch gl ycol ate, and

m cr ocr y $ingdric-GeatekThhlete $ontrining Bessdpnateraad gV BA mi | |

and added to a bl ender equipped with an intensifier

bar. The mixture is blended for approximately ten

M NPA@EcWhithd thifets HoaRSihg elsedidnatosodiline afd pashaedasi described

and nmagnesi um stearate are screened and added to the
belpw curireg 2 simhlar lethed sesfophyie gxpgpledppr oxi mately 3

m nyt W t -t nt [ f e.blend i ;

conpyr Sy’ PorbeSiddly B BlepiRy B B b dile e following
excipiedtp) per tablent er i c- Coat ed Tabl ets Cont ai ni ng

Ri sedronate and EDTA Enteric-coated tablets containing

ri sBgFehEts sodi um are prepared as descri bed bel ow,

usi ﬂ@_ﬁgﬁpﬁﬁhfmg@gyset forth in Exapphgg | - A

coati1ng conposition iIs prepared froma |acquer

conCaloniangIrtcheVéw [Poowj Fag) dyxsobdsent s, per tabl et :

I ngredje : Acryl - EZE (manufactured by.200 ny

Col BP%MFF&., West Point, Pa.) dry sé?(ﬁ% Purified

Water 950 ng A coating weight of 40% weight gain is

applied by conventional pan coating to tablets .

contadaating wWsght raf 407 sgight geia iamapirs! by cepratiepalinggtcoating to

val tabl et each.wei ghi n , ult .. Jh
bR 150 TR T ie: 1L T3S PoF PENG o8 A ual tablets, each
welgheHgeS0aMg Sresult. The composition of each tablet is as follows:

Active Ingredients:

Risedronate Sodium 150 mg*
Chelant:

Disodium EDTA 75 mg
Excipients

Mannitol 100 mg
Starch 1500 159 mg
Silicon Dioxide 1 mg
Stearic acid 15 mg

* This amount is calculated on a risedronate anhydrous monosodium salt basis.

Example III
Enteric-Coated Tablets Containing Risedronate and EDTA

Enteric-coated tablets containing risedronate and EDTA are made by preparing a

coating composition and compressed tablets containing risedronate and EDTA, and then

applying said coating composition to said tablets.
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Ri sedronate Sodi um 150 ng* Chel ant: D sodi um EDTA 75
nmy Excipi ents Mannitol 100 ng Starch 1500 159 ngy
wondocaessDi oxi de 1ng Stearic acid 15 ng * Thi SPEIUSIN5/042887
is calculated on a risedronate anhydrous nonosodi um
salt basis. Exanple Il Enteric-Coated Tablets
Cont ai ni ng Ri sedronate and EDTA Enteric-coated tablets
containing risedronate and EDTA are nade by preparing
a coating conposition and conpressed tablets
condaienieng coatyrgchonmesiionnvPEPATA] insihe forHeef alspayar sgntaining the
sal. d coat.i CcO ition to said tablets. An enteric
ﬁﬂ%%%%ﬁ?ﬁ“%%ﬁ%é@f%ﬁ%% is prepared in the formof a
| acquer cont aEnferig Cobgngd Sldpeiditty exci pi ents, per
tablet: A Enteric Coating Suspension Ingredients:
Eudra?it Inggedigntss5(r) (wet basis) 51.37 ny
manuf act r H and Co. K
Darnstadt%ng¥ﬁgh§?6¥$ﬁgﬁﬁgﬁgggfate 1.54 ng§#§78“%1.56
ng Red | r ¢mafdfhctered b Ramn BharetaiGrobdend fol KiCo Daf@ow4it,
G0.05 ng Pol ysorbate 80 0.15 ng Purified Water 79.21 ng
epEYdnt eri ¢ coating is prepared using the foll ow ng

net@g&h%@ngh@nent suspension is prgpgred by adding

pol ysorbate 80, ground ferric oxide, and talc to
appTalki mat el y two-thirds of the pltdéied water while
M X 09 ron Skidaspensi on 0.02 mg

Simethicone emulsion (30%) 0.05 mg

Polysorbate 80 0.15 mg

Purified Water 79.21 mg

The enteric coating is prepared using the following method:

A pigment suspension is prepared by adding polysorbate 80, ground ferric oxide,
and talc to approximately two-thirds of the purified water while mixing. The suspension
is mixed for at least two hours. The 30% simethicone emulsion and the remaining water
are added to the pigment suspension and mixed for at least 45 minutes. The Eudragit L
30 D-55 solution and triethyl citrate are combined and mixed for at least 45 minutes. The
pigment suspension is then added to the Eudragit solution and mixed for 30 to 60
minutes. The resulting coating suspension is screened and mixed throughout the coating
process. The core tablets are transferred to the coating pan and preheated with occasional
jogging. Tablets are coated, using a typical pan coating process until the required
quantity of coating solution has been applied. Tablets are then cooled and collected in
suitable containers.

A coating weight gain of approximately 10% (total solids) is applied by spraying
the above composition onto compressed tablets containing risedronate and EDTA,
prepared in Part B below.

B. Compressed Tablets Containing Risedronate and EDTA

The enteric coating suspension prepared in Part A above is sprayed onto 35 mg
risedronate tablets, each tablet weighing 290 mg and each containing:

Active Ingredients:
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(e

is mxed for at |east two hours. The 30% si net hi cone
emul sion and the renmaining water are added to the
w@r@ermsssuspensi on and mi xed for at | east 45 PETIUREB5/042887
The Eudragit L 30 D-55 solution and triethyl citrate
are conbined and m xed for at |east 45 m nutes. The
pi gnent suspension is then added to the Eudragit
solution and m xed for 30 to 60 minutes. The resulting
coati ng suspension is screened and m xed throughout
t heRésodronalg Spdovess. The core tabBémg*are transferred
to g?lel ctoati ng pan and preheated with occasi onal
j 0g ﬁ@p'TabI ets are coated, using a typical pan
coapidvdiuh BOgYs until the requiredogugntity of coating
solution has been applied. Tablets are then cool ed and
col Eseipeatsi n suitabl e containers. A coating wei ght
gai Bro@ol@?]ﬁfé@%@mtel y 10% (total sig)[_gql?lgp is applied by
sprayi ng e above conposition onto conpressed tablets
conSaiarit Agid | sedronat e and EDTA, p#épaged in Part B
bel gw.. B. Conpressed Tabl ets Cont aini ng Ri sedronate
and Setivm StaEh&Hyed'Me coating suspzr?gi on prepared in
Par b £,880%8dfutSPr ayed onto 35 ng yhsedronate
t abl et’s, eacﬂ tabl et wei ghing 290 ng and each _
cont‘aTnis agrourtas caleulhied oedi résetonmicseby dpes moSydidiwn $8t basis.
ni g* Chel ant: Di sodi um EDTA 100 ng Exci pients: ProSolv
SMCC 90 131.8 ng Stearic Acid 14.5 ng Sodi um Starch

A yqabRisthaling dMEANSSitN ot RthabBvdare pipafedThifsllanmunt
is calculated on a risedronate anhydrous nonosodi um

Th tisdgawiate sofiash,cdstateedibosium hedionpasshiglyselaiet”2 pothefroSolv
v d : . Ir mi
sEOGH ARSI A B b PP ea Ry PSR b8P fbn o i

Rhe20ded (SMBRAQer Muoppddheitisiremtdnsifee bat. al@d nvixafre istdended for
magnesi um st earate ar e\ﬁﬁassed_ t hr ough 3 E] Il .fand a de(PI lled
approXHnasplyiuenty arjunispadh\ihe misRifich pad anddhemgiisongigd and milled.
i ARREQK TBlSkY ad 0B RRY nflk o Snother 10
Rﬂ%&%@ﬁgfg@gﬁ@%g?@gm on ang@lt henachi | sonat ed and _
niinlife@dThe remaining magnesium stearate is screened and added to the blender with
the granulation. The blend is mixed for approximately 3 minutes with the intensifier bar
off. The blend is compressed into tablets using a suitable tablet press.
Example IV

Enteric-Coated Tablets Containing Risedronate and EDTA

Enteric-coated tablets containing risedronate and EDTA are made by preparing a
coating composition and compressed tablets containing risedronate and EDTA, and then
applying said coating composition to said tablets.

An enteric coating composition is prepared in the form of a lacquer containing the
following excipients, per tablet:

A. Enteric Coating Suspension

Ingredients:
Eudragit L 30 D-55® (wet basis) 66.10 mg
(manufactured by Rohm Pharma GmbH and Co. KG, Darmstadt,

Germany)
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The remai ni ng ProSol v SMCC90, and stearic acid are
added and m xed for another 10 m nutes. The renai ning
wWOoR@aasisen stearate is screened and added to tPET/US2005/042887
bl ender with the granulation. The blend is m xed for
approximately 3 mnutes with the intensifier bar off.
The blend is conpressed into tablets using a suitable
tabl et press. Exanple IV Enteric-Coated Tabl ets
Contai ning R sedronate and EDTA Enteric-coated tablets
confeethylegraté sedr onat e and EDTA ald@98gle by preparing
a c?atci ng conposition and conpr es§gg7tn lets
con 511 ning risedronate and EDTA, and tfhen applyi ng
sai ¥efloailighgogideposi tion to said vARlmwgs. An enteric
coating conposition is prepared in the formof a
| acq(ite Cyamaioneng the fol | owi ng 80di pi ents, per

tab ot ' At i ng Suspeng ngr edi ent s:
Eudrgg}é?t?éﬁn‘g‘gj“%%@g((ﬁﬂ wet basis) oy g
( mreRdlys@buteedd by Rohm Phar ma GnbHO&0dngo. KG,

Dar nst ad Cermany) Triethylcitrat 9 ng Talc 14.87
Ny f?@‘f‘ﬁ?fi/vwalt%n Oxi de 0.02 ny Wi tioéﬁg%tone 0.07

S gD LGRAE &I %éqﬂa 430 %Wing tRGFoNBwWRR pis@bPat e 80 0. 20
ng Purified V\atgr 0?.89 ng The enteric coating is
pr e papigoientsiuspensive i§ plebowd hy adding pdtysgrbpledi®eatound ferric oxide,
suspension is prepared b din 0] ysar bat 0] .

WISiETa PG OR B PR P DI Tl oy while

miBRR! Thé FRipehslot Wanikbd fotat Rhsttthe hpursi fihedovesiatkthdune@mulsion
m Xi ng. The suspension is mxed for at |east tw

anchibg remaiming BT a5 Aedas te drrepiEMARisTUSPENAIon anA &ixetiar At fegst 49
.wat dd i i : .
oG SuBRUEE s S5 RATERL RUSRERS| A Aot mined

fors@ldabi Snmanekst rihepipshent slispatgoraisehanaddied exithaihdragitesdlution

for at least 45 mnutes. The pignent suspension is .
and pmaxeddaraQ ta P Wtﬁumgﬁultﬁﬂ Goatipg suspension is screened and mixed

throughout the coating process. The core tablets are transferred to the coating pan and
preheated with occasional jogging. Tablets are coated, using a typical pan coating
process until the required quantity of coating solution has been applied. Tablets are then
cooled and collected in suitable containers.

A coating weight gain of approximately 9% (total solids) is applied by spraying
the above composition onto compressed tablets containing risedronate and EDTA,

prepared in Part B below.
B. Compressed Tablets Containing Risedronate and EDTA

The enteric coating suspension prepared in Part A above is sprayed onto 50 mg
risedronate tablets, each tablet weighing 414.3 mg and each containing:

Active Ingredients:

Risedronate Sodium 50 mg*
Chelant:

Disodium EDTA 142.9 mg
Excipients:

ProSolv SMCC 90 188.3 mg
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and m xed for 30 to 60 m nutes. The resulting coating
suspension is screened and m xed throughout the
W@ o@bilm3spr ocess. The core tabl ets are transf erCBUS1005/042887
the coating pan and preheated with occasi onal jogging.
Tabl ets are coated, using a typical pan coating
process until the required quantity of coating
sol uti on has been applied. Tablets are then cool ed and
collected in suitable containers. A coating weight
gai Steafic#yepd oxi mately 9% (total s@Pi’7d8§ is applied by
sprayi,.n he ove conposition ontgQ ,conpressed tablets
con$§¢Hﬂh®HF$s aF§WSte and EDTA, 6§§pared in Part B
bel anenBsiuGamarfssed Tabl ets Cont @aigwnpg R sedronate
and ESTA The enteric coating suspension prepared in ,
Par t* Bhigsmeen i§ cglsulavé@nmasdma%@nhy@é% BRRpsedium salt basis.
tabl ets, each tablet weighing 414.3 ng and each
contai ning: Active Ingredients: Risedronate Sodi um 50
nmy* Tebletsaakingbhs osthpositidniTsat foh. Mongaprepraidssbllows:
ProSol v. SMCC 90 188. 3 %gStearic Acj.d 20.7 qg od“ym
St arl &R rigsdrepata sedivm, edefgie disediym, sqaiun starchelyeqiaie. 2Afjthe

Pr&SONV §MCF(§9(E% ﬁ%ggt‘égﬁ@ﬁbi@ ahd SESRORALENANRY HeQYR are passed

monosodi um sa asis. Tablets having the conposition
threegh 4 aiill Andibdded tan blopndepayugmbed withadnl iniessifighlar. The mixture is

ri sedronate. sodium edetate disodi um..sodium starch .
bIGGRSE G aparox ey RN B aaies MpD s R eGP (e pitsonated
an@§ili e AN fheVerfnid S BroRBENSCEII0 S4 R k@ adidear® 8dde@thnd mixed for

through a mll and added to a bl ender equi pped wth an

anothereHbinfrivggs. He rerMaiging magnesiumsstesirain dieygrgesed and added to the

appr oxi mat el y .t went hnut.-es .\ i : hfis .
o G TRl e TAPUE Sl B LI b e
intBR oSS bar SMCGIQ blendds sérapicksed attb datd¢te usidgl e duizable tablee dress.
for another 10 m nutes. The renmi ni ng magnesi um
stearate is screened and added to the blender with the

granul ation. The blend is med fOoy approximtely 3
m nutes with the intensifieerS(Ealp off. The blend is

conEmesedoited DabladlGohsinisg Risedregaictaald[EDTAbl et press.

Enteric-coated tablets containing risedronate and EDTA are made by preparing a
coating composition and compressed tablets containing risedronate and EDTA, and then
applying said coating composition to said tablets.

An enteric coating composition is prepared in the form of a lacquer containing the
following excipients, per tablet:

A. Enteric Coating Suspension

Ingredients:

Eudragit L 30 D-55® (wet basis) 150 mg

(manufactured by R6hm Pharma GmbH

and Co. KG, Darmstadt, Germany)

Triethylcitrate 10 mg
Talc 30 mg
Black Iron Oxide 0.1 mg
Purified Water 250 mg
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Exanpl e V Enteric-Coated Tabl ets Cont ai ni ng
Ri sedronate and EDTA Enteric-coated tablets containing

wo c@edineat e and EDTA are nade by preparing a BPOBUSIUGS/042887
conmposition and conpressed tabl ets containing
ri sedronate and EDTA, and then applying said coating
conposition to said tablets. An enteric coating
conposition is prepared in the formof a |lacquer
contai ning the foll ow ng excipients, per tablet: A
Ent dhe ent@oacoatingSs sreearsd oning ey dlowmesmetigdr agit L 30

Bhg r )t%g‘\éﬁﬂ QE%?(I(%)“ (IJZ%% %rar(%sa?d; Ia}a 8 i?)ﬁg)rgggﬁriﬁgﬁ] Water and mixed

untll uBitbiyh.ci ThatgethPlchtatelad ad®d withBt@tiubiomiigde The Iresulting
g Purified Water 250 ngThe enteric coating is |

Pigmneap SUERFNSION NG Rere MmsteotiHghndshtsan orhd SUpRle gRtl to break up

et PRSP AP BRI HORR L e v

an@ditedd wiithha partivn bithe purified nater THae pesudrt suxpepdignssrthen added to
suspensi on i s next passed éhrou h.a screen or a

thesdj|uteehadragif suspensinnead iged gt idfieioates. The Eudragit L
30 I éssglgtéblg?ﬁo§ﬁﬁé§§£\f;ﬁlﬁ@ggmb&§§édatqgl%g ﬂg l@g)%?fa?ﬁh@ risedronate

vessel iTuted w portion of t purifi _ .
andveERTA, Tescrilied megiows aspevrsined tosalidwerdladfféd the keteric coating

di | ut ed Eudr agi uspensi on_and. m xed . unti |l unifar
SuSPESOR 1 AN UEUm GO art “PRG LDy ot g g yhen the
spthd)cyeRNsalomipldted,| the deap@h@ra tdrddbdel afle e labRt Heleioved and

are warned to about 30-35C. The enteric coating

drisdisp¥hs$ Gnfor speroxanesely dritosr-t he tabl ets at

appr,oxi mat el y. ra r. i e :

o X T8 TSR O SPGB g o
coinPbdifbi$ oo onfpreréed] tableds EiritAtingtrisd@odme@ntl HDTA, prepared in Part

approximately 1 hour. A coating weight gain of 35%
Bbelewal solids) is applied by spraying the above

CcoO S, t : ; irni ng

st oafRs Rl 1Ap PO RERER LB, FRIEBTA

The enteric coating suspension prepared in Part A above is sprayed onto 5 mg

risedronate tablets, each tablet weighing 240 mg and each containing:

Active Ingredients:

Risedronate sodium 5.0 mg*
Chelant:

Disodium EDTA 75.0 mg
Excipients

Microcrystalline cellulose 149.5 mg
Sodium starch glycolate 9 mg
Stearic acid 1.5 mg

* This amount is calculated on a risedronate anhydrous monosodium salt basis.

Tablets having the composition set forth above are prepared as follows:
The tablets are prepared by sieving the risedronate active ingredient and the
EDTA with % of the microcrystalline cellulose into a twin shell blender. The blend is

then mixed until uniform. Then, % of the stearic acid is added and the blend 1s mixed
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B bel ow. B. Conpressed Tabl ets Containing Ri sedronate

and EDTA The enteric coating suspension prepared in
w@a006/1288bove i s sprayed onto 5 ng risedronat eP¢EDE®DS042887

each tabl et wei ghing 240 ng and each cont ai ni ng:

Active Ingredients: Ri sedronate sodium5.0 ng*

Chel ant: Di sodi um EDTA 75.0 ng Exci pients

M crocrystalline cellulose 149.5 ng Sodi um starch

glycolate 9 ng Stearic acid 1.5 ng * This amunt is
furthwk.cul Bieecblomd ds r thsadisoriatier gampastedisanforiviisdi und &l remaining

basi s. ,,Tabl ets hav th r
mxgpgry&agglg cg ulgge ?‘}S# 1um gtzﬁ%:grg)}pc%ilatt% %‘3 grﬁgéd e, r%&eglag%{ﬁumfom.
Thé k@MAiRGhtshRrit lasidds ﬂiéﬂta@deiicetrid\tﬁlxb@ gﬁt@lCﬁde@liat@hxﬂarleit&)nEE)I&xleved

with V2 of the mcrocrystalline cellulose into a twin
Taklits|are die se@Pressadeony} @AY t2Dl¢tpEssSni xed until uniform

Then, V2 of the stearic acid is added and the blend is

m xedfurther. The blend is then is roller conpacted

and m || ed. The remai ni n@xampteokt yst al 1i ne cel I ul ose

and_sodi um ar ch colate ed .and ntilg ..

uni flapgmDep CPE%‘E* ]%‘?tgréc Cpagd q’eﬁg@%gmltaémpﬁ&s Ee apdpodium
citfigged until adequate lubrication is achieved. Tablets

are then conpressed on a rotary tablet press. Exanple
VI Tiimre DRppetedeatd BnteriEhtidets cofomingrisedisinatesand sodium citrate are

tai ni ng Ri_ sedr onat e. and Sodi.
g B TR A EDGT FCRASEPe KOt iy St bfehgrpining
ris@tn 0 Fh 0 drich cRta@e AfderhBRESHIPig RAiE RBAtMYcotnposRiohay e4id tablets.
coati ng conposition and conpressed tablets containjng

ri sddedinsttleyeaBimpdaenendentGoatiag haver %ﬁnaﬁﬁmwﬁ@%@paepared

in (" B BRRERY bl Re Ry AELSHh A Blniad st KR § S0 ¢

A.pr emﬁ&Solmelet(ttﬁtlhgmyﬁf a pol ymer containing the
foll owi ng excipients, per tablet: A Acid Soluble
Coati ng Lakperedients:

Ethylcellulose 40.0 mg
Dibuty Sebacate 8 mg
Toluene 250 mg
Ethyl Alcoholc 70 mg

The acid soluble coating is prepared using the following method:

A solution is prepared by adding the ethylcellulose to approximately two-thirds of
the toluene:ethyl alcohol mixture while mixing. The solution is mixed for at least two
hours. The dibuty sebacate is added and mixed for an additional two hours. The resulting

coating solution is screened and mixed throughout the coating process.

B. Enteric Coating Suspension
Ingredients:
Eudragit L 30 D-55® (wet basis) 150 mg
(manufactured by Rohm Pharma GmbHand Co. KG, Darmstadt,
Germany)
Triethyl citrate 6.0 mg
Talc 15.0 mg
Red Iron Oxide 0.25 mg
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I ngredi ents: Ethylcellulose 40.0 ng D buty Sebacate 8

nmg Tol uene 250 ng Ethyl Al coholc 70 ng The acid
waeodoghimszoati ng i s prepared using the foll ow POQr/US2005/042887

nmet hod: A solution is prepared by adding the

et hyl cellul ose to approximately two-thirds of the

tol uene: et hyl al cohol m xture while m xing. The

solution is mxed for at least two hours. The dibuty

sebacate is added and m xed for an additional two

houPsrifigh&atersul ti ng co@PPmeg sol ution is screened and

m X t hr oughqut .t he coati teric

Cont PR gmerS Satiadn Prongedae B B RESH e Menblot! oo

(weta ﬁgﬁieﬁﬁ subbéhsith i§ prophifed Ol wdas g byrotah ferith axidg, and talc to

GrbHand Co. KG, Darnstadt, Germany) Triethyl citrate .
approginpiely ave-thisdsoof e RedfigdrseroNhdemMixing haPeispeisiy is mixed

] T - . - , ‘

o 101 S0l 1, B0 1L 28195 By BEPRORA SR Lo
andddkdigfog aolamd 45 einites. oXhelgigmamdsuspdnsionos dppraddétmtthd Hudragit

t wo-thirds of e purified ter while.m xing. . The
SO%‘H%%‘P&Wdi@r%} ol sty e GERIGNES ORI isbpion s screened
angggn%&gghgough&g ths g’é}tﬁg:?%de% and triethyl citrate are

ined and mxed for at |east 45 ninutes. The .
pi gfithatcompesseatistablatsiase trivsfereadde the epating pBuardhpyicheated with

solutjon and m xed for to 60 m nutes e resulti -
ot hgRaEndhe FOPISaiuER atf sy Bothe s [udent oating
thdnN\GitlE PRI MG PC OB BusPdiBionAR eSS pidal Rl Bhen@p@cess until the

transferred to the coating pan and preheated with
reqirsd sivantdy of oepiinggolutine havbasnappkies. t kablats aredhe ¢avlgdend

ith, the. Ti,me Dependent Coating then with the Enteric

CO&%‘?C} ngu%léﬁg%@%%%{émi ng a typical pan coating process

unt iA cédting eattfeath cfUans foryheoTinwodépenders @oatinganhd®% Enteric

been applied. Tablets are then co%l ed ancg_ ) .
Coating (total solids compared to that of the core tablet weight) is applied by spraying
the above composition (A and B) onto compressed tablets containing risedronate and

sodium citrate prepared in Part C below.

C. Compressed Tablets Containing Risedronate and sodium citrate

The Acid Soluble Coating and the Enteric Coating suspension prepared in Part A
and B above is sprayed onto 5 mg risedronate tablets, each tablet weighing 500 mg and
each containing:

Active Ingredients:

Risedronate Sodium ' S mg*
Chelant:

Sodium Citrate 250 mg
Excipient

Microcrystalline Cellulose 109.5 mg
Croscarmellose Sodium 25.0 mg
Mannitol 100 mg
Magnesium stearate 0.5 mg
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collected in suitable containers. A coating weight

gain of 10% for the Tine Dependent Coating and 13%
wenioenizssgCoat i ng (total solids conpared to thapCcDiS1I008042887

core tablet weight) is applied by spraying the above

conposition (A and B) onto conpressed tablets

containing risedronate and sodiumcitrate prepared in

Part C below. C. Conpressed Tabl ets Cont ai ni ng

Ri sedronate and sodiumcitrate The Acid Sol uble

CoatPohyyimfpyrreldopat eri ¢ Coati ng sU$pB@si on prepared in

Part bove i's sprayed ontq ri sedronate

t abl e{lﬁgggxé% R tablet wei ghi ng 500 60@% each

contkaiThisngiovAcisicdR ulafglr @i gseidsonatd aaﬁgldmnatr@namiimﬂt basis.

ng* Chel ant: Sodium Citrate 250 ng Exci pi ent

Mcrocrystalline Cellulose 109.5 ng Croscarnel | ose

Sodi . 5

i A Rt g vl S

Thi él‘}mrm;eldﬂonats sodahmu kcahmd cdratg nicedstliateecetinlvgel rcoessarmellose

nmonosodi u It basi s bl et s havi t he it
sod g, FORTHOBPELATY B APRRe 5 e Agakeh & fiat and addedo
blern'd§ u%iﬁﬁewlﬁpﬁi Mf@nsﬁi@fjbé%mﬁbtrﬁ@fu@e 1sml&fd@@|f S%dehrﬁgtely ten
ose, croscarnell ose sodium nannitol

mlpmtley wnﬂlyh@mtmslfieaj baonmans gﬁa@é@dd whthauigified watqr|forhgminutes.

Th-?ﬁlélxﬁ*r& {Sdlﬁ ogemléﬁ gggdo?p Pasg\l\% 69(1?%268:,: I’gl%l? nfﬁef ﬁlﬁéne@fﬁm stearate is

sciébidd drldedied Rnak bieglerd Ahe ®lendnsl maxeinfol Qipi‘dmwlatd]y 3 mmutes with
purified water for 15 mnutes. The mxture is drie

theoipeansifighbarff. 30/; blgad isec@mpreseRitotaplets usm&?esw:aeWé%blatrﬁreSS
Stearate i s screened and added to the bl ender. The
blend is m xed for approximately 3 mnutes with the
intensifier bar off. TheBshmpk VE conpressed into

t
abl ?}n% Duesplelqgent De 1|vct:r§/1bflaglet[s én%mglg(ihsedronatggndﬁEﬁ{ll‘A

Time dependent delivery tablets containing risedronate and EDTA are made by
preparing a coating composition and compressed tablets containing risedronate and
EDTA, and then applying said coating composition to said tablets.

A coating composition is prepared containing the following excipients, per tablet:

A. Coating Suspension

Excipients:

Carnauba Wax 80 mg
Beeswax 35 mg
Polyoxyethylene sorbitan monooleate 11 mg
Hydroxypropylmethylcellulose 24mg
Purified Water 500 mL

The coating is prepared using the following method:

The carnauba wax, beeswax, polyoxyethlyene sorbitan monooleate, and
hydroxypropylmethylcellulose are added to the purified water at 60°C and mixed for 3
hours. The resulting coating mixture is screened and mixed throughout the coating

process. The core tablets are transferred to the coating pan and preheated with occasional
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Ti me Dependent Delivery Tabl ets Containing Ri sedronate
and EDTA Ti ne dependent delivery tablets containing
wo c@edineat e and EDTA are nade by preparing a BPOBUSIUGS/042887
conmposition and conpressed tabl ets containing
ri sedronate and EDTA, and then applying said coating
conposition to said tablets. A coating conposition is
prepared containing the follow ng excipients, per
tablet: A Coating Suspension Excipients: Carnauba Wax
JowngrgTaé@s AEpco3Bdnusimn PEIcpEPHYGBHBE BchIstuafl the required
ooI eat.e I c
By Pr S e R PR ] TabHisRE e Tholed and
cotlbed @l dupsblagomeinbad: The carnauba wax, beeswax,
pol yoxyet hl yene sorbitan nonool eat e,

an .

hy drioSSasme pYALEHE AN a0 u(teigkslide) laaa%lbedﬂa' PRy IputeRPey
coW@B?BoﬁBnt@c&gﬁ a0de abfets dodfaind %Hk@cﬁona-{@ﬁld' EBYht Fﬂ?ared in Part

C Ing mXxture I's screene m xed t hroughou
B belatvi ng process. The core tabl ets are transferred to

the coating pan and preheated w th occasi onal j oggi ng.

Tabl ets are coated, using a typical pan coating

Progess untb ltebs%drqeaoaw@@@lmglﬂﬁ@ltrse/dr@ﬁat@% EDTA

solution (at % ‘ been applied. Tablets are then

cool B¢ canmng:msp@”@tcelcprﬁpﬂrgblntf&bﬂ £ aboyvttiaisprayed OIAO 364a%g ng

rls\é\grrogg,ﬁe %‘i‘?tﬁeeagtbga@ét&\; %%%%%mg% %g"é‘gcﬁgraé‘@g ®d tablets

contgitRkenNggredisdr onat e and EDTA, prepar ed in Part B
bel ow. B. Conpressed Tablets Contai ning Ri sedronate
and BEpFsomteSedinm ng suspensi on prgdged in Part A
abo&}ﬁ1 sprayed onto 35 ng risedronate tablets, each
t abl Wei ghi ng 500 ng and each containing: Active

| ngredodininsEDRASedr onat e Sodi um 35 50gtig Chel ant :

Di sodi um EDTA 150 ng

Excipients:

Microcrystalline cellulose 50 mg
Spray Dried Lactose 245 mg
Sodium starch glycolate 15 mg
Magnesium stearate 5 mg

* This amount is calculated on a risedronate anhydrous monosodium salt basis.

Tablets having the composition set forth above are prepared as follows:

The risedronate sodium, EDTA disodium, microcrystalline cellulose, Spray dried
lactose and sodium starch glycolate are passed through a mill and added to a blender
equipped with an intensifier bar. The mixture is blended for approximately ten minutes
with the intensifier bar on. The magnesium stearate is screened and added to the blender.
The Blend is mixed for approximately 3 minutes with the intensifier bar off. The blend is

compressed into tablets using a suitable tablet press.

Example VIII
Enteric-Coated Tablets Containing Risedronate and EDTA
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Exci pients: Mcrocrystalline cellulose 50 ng Spray

Dried Lactose 245 ng Sodi um starch gl ycolate 15 ny
woh@aasisem stearate 5 ng * This anobunt is cal cCBCBHUSODM2887

a risedronate anhydrous nonosodi um salt basis. Tablets

havi ng the conposition set forth above are prepared as

follows: The risedronate sodi um EDTA di sodi um

m crocrystalline cellulose, Spray dried | actose and

sodi um starch gl ycol ate are passed through a m || and .

addéijlt‘tr@-%\oamdetﬁb]éts cop@imppetselraatednd Fo EAsre magde pypreparing a

The m re | I f . At i S
o T e e RSS20 SRR Sty S5 e
ap]?@ﬁ@,eﬂﬁﬂccﬂa!ﬁidgadtlﬂ@dsitim tomidoaleder . The blend is mni xed

or approxi mate 3 mnutes with the intensifier bar . .

of f ATHRICHE @Q?amgéoal@ﬁﬁw% @@aenamdomtﬂaeof%wsor}@sl??Pg*eécomammg the
foq‘%&gk&g&g&@, ?Er_ Rpiess. Exanple VII1 Enteric-Coated

abl ets ntaini ng Ri sedronate and EDTAEnteri c-coated

t abl et s coAt ailfiterge Cogegrompensioand EDTA are made by

prepari ng coating conposition and conpressed tablets

cont ai ni ngﬁ\gf@gﬁ]ﬁsonate and EDTA, and tﬂgn appl yi ng

sai d coati pgiaeRPoRI1HIsem (Wt badie tald gles. An enteric

coating conposition is prepared in the formof a

| acquer cotmanuficiiged he Robin Rharme Gexdl pikhesKGpParmstadt,
Gtabl t: A Enteric Coating Suspension |Ingredients:

EoWragit L 30 D-55(r) (wet basis) 47.8 ny

( maneHawfisiage by Rohm Pharma GrbH Aangimgo. KG,

Darnst adt, Gernmany) Triethylcitrate 2.15 ng Talc 7.17

my REC|ron Oxide 0.07 nmg Sinet hi cohe™&nul si on (30%

0. 14R&91rg>19b§(§d3r bate 80 0.14 ny 0.07 mg

Simethicone emulsion (30%) 0.14 mg
Polysorbate 80 0.14 mg
Purified Water 102.6 mg

The enteric coating is prepared using the following method:

A pigment suspension is prepared by adding polysorbate 80, ground ferric oxide,
and talc to approximately two-thirds of the purified water while mixing. The suspension
is mixed for at least two hours. The 30% simethicone emulsion and the remaining water
are added to the pigment suspension and mixed for at least 45 minutes. The Eudragit L30
D-55® solution and triethyl citrate are combined and mixed for at least 45 minutes. The
pigment suspension is then added to the Eudragit solution and mixed for 30 to 60
minutes. The resulting coating suspension is screened and mixed throughout the coating
process. The core tablets are transferred to the coating pan and preheated with occasional
jogging. Tablets are coated, using a typical pan coating process until the required
quantity of coating solution has been applied. Tablets are then cooled and collected in

suitable containers.

The enteric coating suspension prepared in Part A above is sprayed onto 35 mg

risedronate tablets, each tablet weighing 240 mg and prepared as in Example IB
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Purified Water 102.6 ng The enteric coating is

prepared using the follow ng nethod: A pignent
wGeEpAssoN i s prepared by addi ng pol ysor bat e BOT/US2005/042887

ground ferric oxide, and talc to approxi mately

two-thirds of the purified water while m xing. The

suspension is mxed for at |least two hours. The 30%

si met hi cone emrul sion and the remai ning water are added

to the pignment suspension and nixed for at |east 45

m nutes. The Eudragit L3EBmBEEEX sol ution and

45 e Eolbd Suf (R SARRE AR, KiledRpele B0 disodium

Erbhs Eudragit solution and m xed for 30 to 60 m nutes.

The resulting coating suspension is screened and mxed

t hr dingéreucoatdsecapsitles FRpipnmEassdronpe awd DT Aremadg by preparing

tr ferred.. oak . hg i
o R0 BhSibE shSoR IR AL AANLUMARER AL Fod EDTA, and
thérydPplythg Rl c6aflgi doghposition sesaidisaft gdlinen capgulies.ed

guantity of coating salution has, been _appljied. Tablets.

6 AR SRPOTTIPR L REPIT T GVILE AOTEC LS HEa P Eming the
fof[%\?ing%&@i'iﬁe%tscgé}ghl‘ﬂgt:SUSpenS' on prepared in Part A

above i s“sprayed onto 35 ng risedronate tablets, each

t ablet wei Biterig C2dtingiBuspentkipr epar ed as i n Exanpl e

| BExanpl.e | X Enteric-Coated Soft Gelatin Capsul es
Cont'iCHIFYS'Ri sedronate and di sodi um EDTA

Ent &t £1 450086 D-5SPIWLESs&GPNt aodi@er | sedronat e and

EDTA are nade by preparing a coating conposition and

s og t(mge i faciuncdcbypB olire Pheoma Gmbitiagd Cos B&r E’é@@aéﬁm Geppmy)

and t hen plying said coati osition to said
D@B?yll pgtglf‘%?ef)n capsul es. An entnlgebr'(ls:glggoati ng conposition
Tdl® prepared in the formof a Ja®mger containing the

foll owi ng excipients, per tablet: A Enteric Coating
ReglsgieRsidsn Exci pi ents: Eudradi-€> "830 D-55(r) (wet

BB e R TBINPILT st o o P e
Polyoebadd8® ng Red Iron Oxi de 00.26mgy

Purified Water 350 mg

The enteric coating is prepared using the following method:

A pigment suspension is prepared by adding polysorbate 80, ground ferric oxide, and talc
to approximately two-thirds of the purified water while mixing. The suspension is mixed
for at least two hours. The 30% simethicone emulsion and the remaining water are added
to the pigment suspension and mixed for at least 45 minutes. The Eudragit L 30 D-55
solution and dibutylphthalate are combined and mixed for at least 45 minutes. The
pigment suspension is then added to the Eudragit solution and mixed for 30 to 60
minutes. The resulting coating suspension is screened and mixed throughout the coating
process. The soft gelatin capsules are transferred to the coating pan and preheated with
occasional jogging. The soft gelatin capsules are coated, using a typical pan coating
process until the required quantity of coating solution has been applied. Capsules are
then cooled and collected in suitable containers.

A coating weight gain of 13% (total solids) is applied by spraying the above composition

onto soft gelatin capsules containing risedronate and EDTA, prepared in Part B below.
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Si met hi cone emul sion (30% 0.50 ng Pol ysorbate 80 0.50

nmg Purified Water 350 ng The enteric coating is
w@e@parsg usi ng the follow ng nethod: A pi gnmenPCT/US2005/042887

suspension i s prepared by addi ng pol ysorbate 80,

ground ferric oxide, and talc to approxi mately

two-thirds of the purified water while m xing. The

suspension is mxed for at |east two hours. The 30%

si met hi cone erul sion and the remai ning water are added

to the pignment suspension and mixed for at |east 45

B bty BREGE e Conin S At I IR, | cast

THES effefltit @3tind NRispngivanprepausdeins Pam Asabidvenisagstaged onto 50 mg
‘the Eudragit solution and m xed_for 30 to 60 m nutes.
rispRnpesaftigelagin capstasgeash syseEuns /04 B 2pd attetPiHNg; xed

t hr ougghot—the coati g process. 1€ Soft gefr atin
caps il Pfsferred to the coating pan and

pr ehgatgelirvhdtd s@igasi onal j oggi ng. Thesgedg* gel atin
| es are coated, using a typical pan coating

sQlegpit Vpcropel-¢ Bhiseriees quantity of 3¢8a8 ng
sol-ut Io(? égg{fxagg}?ﬁc%g ﬁigggdgleg. CCapsul es arzr{é%en cool ed

and in'suita ont ai ners. ating wei ght
gai n |[dbisda&Um(EDTAl solids) is applied B9Sspraying the
above conposition onto soft gelatin caggﬁl es

cont gi Mg risedronate and EDTA, preparéd™h Part B
bel ow. i-ng Capsul es Contai ni ng Ri sedronatfe
and D(%Al S?%](eltceoﬁt%eo?%déﬂcoati ng suspension prepared in
Part [/Gelbtive is sprayed onto 50 ng risddddmage soft

gel at|i n. capsul es, each weighing 764 ny d each
cont aiﬁ?ﬂyﬁ M Fi |1 Conposition R sedr onat‘lgﬂ_srB%i um 50 ng*
a eoyl 26Q Lifi sy el bidd GpeBialCol | oi dal  Silicor
Di oxi|de ng Di sodi um EDTA 125 ng Tot aR7350gng Cel

Shel || ®Wdnposition Gelatin 123.4 ng A ycerin 44.1 ny

Anhydrj zed Ligui d Sorbitol (Sorbitol Spegigl.

Titanium dioxide 1.0 mg

FD&C Red No. 40, E129 0.96 mg
FD&C Blue No. 1, E133 0.30 mg
Total 214 mg
Total Capsule weight 764 mg

* This amount is calculated on a risedronate anhydrous monosodium salt basis.

Soft gelatin capsules having the composition set forth above are prepared as
follows:

The Oleoyl Macrogol-6 Glycerides is added to a suspension tank equipped with an
overhead mixer. The risedronate sodium, disodium EDTA, colloidal silicon dioxide are
passed through a mill and added to the Oleoyl Macrogol-6 Glycerides with continued
mixing. The mixture is blended for approximately 60 minutes. The blend is then
deaerated and ready for filling into capsules. With mixing, the glycerin, sorbitol special,
and purified water are combined in a heated vacuum vessel. Heat is applied until the

temperature reaches at least 80°C, then the gelatin is added and mixed for 75 minutes.
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27.1 nmg 76% Purified Water 17.1 ng Titani um di oxi de

1.0 ng FD&C Red No. 40, E129 0.96 ng FD&C Bl ue No. 1,
waR0083128880 ng Total 214 ng Total Capsul e wei gitT/US003rw42887

* This anpunt is calculated on a risedronate anhydrous

nonosodi um salt basis. Soft gelatin capsul es having

the conposition set forth above are prepared as

follows: The O eoyl Macrogol-6 dycerides is added to

a suspension tank equi pped with an overhead m xer. The
Thei g@dmassais ecxeodinadnfor diostdéte rdigsDimnon o] pasiieles. I$inepdashy continued

dj.oxi de ar.e passed .t hr h a mll and.added.to.th .
hegiigb e pePeqoroR < YT tded 07 v doriRbEat ugisiy ved partcles.
THEN® FaX$ W Rabateld] @0Al @k fitakiuappbome Y& CYREGDNE] #VERSFD&C Blue

The blend is then deaerated and ready for filling into
Neapgug eddednmith ¢ankinped mikiaggilhe eel mass ds isischargee detogheated gel

1T e apbi i heat

ol Bt thS ol Bheh AbEes SRR TRE il AerlieR ek ¥REHIed on o sof
geddtinl @psile 806 then the gelatin is added and nixed for

75 m nutes. The gel nass is exam ned for conplete

di ssolution of particles. .If needed, continued heating

and m xing is applied unti 'ExBBF‘)feeXi s no vi sual

evi dence of undi ssolved particles. The gel mass is

deaek atSeklg wonem dihgndsed avithupostinendpdesal PE&GPGResis N presoribed the

and FD&C Blue No.. 1 are added wi.th .continued m xing. .
enigi-cpatecpaglontse o e AL EBAPE e B G R MR ftsing 35 me
rise@fdifdte! 81 ﬁ)@b&?qyﬁ@miuﬁrm?ﬁrq' T patiedt fakkd cH¥BSRI U&agé $orm with

t hen encapsul ated on a soft gelatin cagsu_l e filler.
breakdimp bacepen veskk dhaemanntdifaigadreatic abtaibgsos eawivaleaifedhat of a 35

mg G RR P ek eRERRe A O Ren once weekl .
conprising 35 ng risedronate and 100 ng D sodi um EDTA.

The patient takes the oral dosage formwi th breakfast
once per week. The anpountExmple &ddronate absorbed is

equi t ifh pt LA dhah i he a8 aever i ibed
i abl)é?'()?%krg%? Idfr;]aglgc;ngfsv\?gl g%tgftg ec'aﬁ%?q fg g #hbver is prescribe

the enteric-coated oral dosage form of Example I, to be taken once weekly, comprising 35
mg risedronate and 150 mg citric acid. The patient takes the oral dosage form once per
week, immediately before going to sleep. The patient does not experience upper GI

irritation or discomfort.

Example XII
A group of women diagnosed with postmenopausal osteoporosis are prescribed
the enteric-coated oral dosage form of Example IV comprising 50 mg risedronate, to be
taken once weekly. The patients take the oral dosage form with breakfast once per week.
The amount of risedronate absorbed is equivalent to that of a 35 mg immediate released

tablet taken per label, at 30 minutes before food or drink.
All documents cited are, in relevant part, incorporated herein by reference; the

citation of any document is not to be construed as an admission that it is prior art with

respect to the present invention.
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Exanple XI A 70 kg man di agnosed wi th prostate cancer
and hi gh bone turnover is prescribed the
wendoenizssroat ed oral dosage form of Exanpl e |, PeDUBE®05/042887
taken once weekly, conprising 35 ng risedronate and
150 ng citric acid. The patient takes the oral dosage
formonce per week, imedi ately before going to sl eep.
The patient does not experience upper G irritation or
di sconfort. Exanple Xl roup of wonen di agnosed
Wit h%d@pmwubaasﬁpdwtso@%mmr@eatr aveitachavedgen péustrated and

deg%#%giil wo ?%gg 08v1?)I 3 K d&g & Pl&ﬁg Exe%fgﬁgns%lﬁ]%(]g other ﬁhanges and

ma_(hﬁcdlﬁl)h!s @Elﬁ e tnﬁiﬂe witidue ﬂ@ianﬁiigsﬁlm thespiriniahiéd skxj’lﬁaiﬂ tAs invention.
once per week. The anmpunt of risedronate absorbed is

It QQutwgﬁf@ﬁt ntendediato ¢PVer 35 thy nAsBeRdaclrimg| dhswgh changes and
s before food or

ik flon B Behuih BRcop i AR MAMLES, ovant part
i ncorporated herein by reference; the citation of any
docunment is not to be construed as an adm ssion that
it is prior art with respect to the present
i nvention.Wile particular enbodi nents of the present
i nvention have been illustrated and described, it
woul d be obvious to those skilled in the art that
vari ous other changes and nodifications can be nade
wi t hout departing fromthe spirit and scope of the
invention. It is therefore intended to cover in the
appended clains all such changes and nodifications
that are within the scope of this invention. 9648VR EPO
Clains 37 What is clainmed is: 1. An oral dosage form
of a risedronate conprising a safe and effective
anount of a pharnmaceutical conposition conprising: (a)
fromilng to 250 ng risedronate; (b) from10 ng to
970ny of a chelating agent; and (c) a del ayed rel ease
mechanismto i medi ately rel ease the risedronate and
the chelating agent in the small intestine; wherein
said conposition weighs no greater than 1 gram 2. The
oral dosage formof Claim1l wherein the chelating
agent is at |east 50% as soluble in water as the
risedronate and i s chosen from
et hyl enedi am netetraacetate acid
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(EDTA), citric acid, malic acid, tartaric acid, lactic
acid, lysine, sodium hexanetaphosphate, their salts
w@nahamsk? nat i ons thereof, preferably chosen fPONUS2005/042887
sodi um or di sodi um EDTA, citric acid, sodium
hexanmet aphosphat e, and conbi nations thereof, nore
pPedBMREFOCIgiMEr ei n t he chel ati®g agent is di sodi um
EDTA. 3. The oral dosage form according to any one of
the preceding O ains wherein the neans for del ayed
reIease of the bisphosphonate and the chel ati ng agent
t he gastrointestinal tract is selected from
t ?aﬁﬁﬁbﬁn%£ﬁ5|stlng of pH triggered delivery systens,
ti me dependent delivery systens and m xtures thereof.
4. The oral dosage form according to any one of the
plf ecedihgrabiesess Iapma @irsedReatp BRI 2 s adediferdyeaaqunt of 2
?ha?mﬁ’é_eluggdl IORP AR EHgsysLem preferably the pH
t ered delivery sys onprlses an enteric coating
whi ch @) ssol fres labg pH B, 1Bg riSedrdifage; or al dosage form
according to.any_.one t he .precedin wher ei n
t he ph@?mac e@?’f“clglmgc@%ggﬁgtdgﬁﬁclgu %ﬁﬁ e(gs of from
0. 5% t@) 75% Hilelayedceler M e2hafidh td @imelidely 0clBBe %% iedronate and
pharmaceuti cal | y-accept abl e exci pi ents. 9648MR EPO
O ai nsthg clgelgingggenin fheggal] gucsBeny baRBSrIgicABPSSTEGH Weighs no
and ef%g&&ugglpggﬂpt of a pharnmaceutical conposition
characterized 1n that it contains: (a) from10 ng to
70 nmy risedronate; (b) from25 ng to 500 ng of
sodi.bm nt.er 0
‘ovi d ?rg d% aeqer}gseoo?%frﬁ% hegépl) E)hgé %lﬁg'?gsm}hm ahleaSt 50% as

E@'ﬁfblé h Wwiter S8 fisedrinastandés dibsan frﬂiimﬂhbflené’dlalﬁlmeteﬁazadetate acid
dosa e forn1accord|ng to any Ee of the preceding
a

Bic 3fad malicprlaRrtagc 3 Ay anid; by é‘?‘a’l% H8ks

Cfi@(‘éﬂl{%{aﬁﬁéséﬁge Qb{elmﬁk@ BAREorkRh &I HRAG S, RJ?&@@BBIc@losen from sodium
nmet abol i sm preferably the di sease is chosen from

OQH@@}@GM@WA P&g@mld@od{qug)elggérnetﬁglp}gpw AnthgoBbigptians thereof,
DYBE LY »@hé%&nm!g@ A Yo ARG RAREEBIAC bone
ne era

asi's,” nore I'sease i s
ost eoporosi s. 8. The or al dosage forn1according to any
onpe of_the

ecedj ng C aj.ns, where he or
e m | DA e B ORI £5e A LB R RAIBRETIRE Sherein th
SERSHUbEdAEH RleRe 8Pk BEphdspREnadd andieheeterling ra@éﬁt ﬁrhﬁhe lower
group consisting of daily, weekly, three tines

neastrhintasiinal érapion scheojed for thereumenisinling Ofm*émg%mdelﬂ%y Systems
Ok ddR3398 dEN Y Lkt A TR hFkGF&dnesK! V-

4. The oral dosage form according to any one of the preceding Claims wherein the
means for delayed release is a pH triggered delivery system, preferably the pH triggered

delivery system comprises an enteric coating which dissolves at pH 5.5.
5. The oral dosage form according to any one of the preceding Claims wherein the

pharmaceutical composition is comprised of from 0.5% to 75% of risedronate and from

25% to 99.5% of pharmaceutically-acceptable excipients.
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9. The oral dosage form according to any one of the
preceding C ainms wherein the oral dosage formis

wa@ebosnissered to a patient with or w thout fooRCT/L2005042887
kit characterized in that it contains: (a) one or nore
oral dosage fornms according to any one of the
pycd8MBiER® Chimb ns; and (b) neams for facilitating
conpl i ance.

6. An oral dosage form comprising a safe and effective amount of a pharmaceutical
. composition characterized in that it contains:
(a) from 10 mg to 70 mg risedronate;
(b) from 25 mg to 500 mg of disodium EDTA; and
() an enteric coating which provides for release of the bisphosphonate and

the EDTA in the small intestine of a mammal.

7. The oral dosage form according to any one of the preceding Claims for use in
treating or preventing diseases characterized by abnormal calcium and phosphate
metabolism, preferably the disease is chosen from osteoporosis, Pagent’s disease,
hyperparathyroidism, hypercalcemia of malignancy, and osteolytic bone metastasis, more

preferably the disease is osteoporosis.

8. The oral dosage form according to any one of the preceding Claims wherein the
oral dosage form is administered according to a continuous schedule having a dosing
interval selected from the group consisting of daily, weekly, three times per month, twice

monthly, and once monthly, preferably the oral dosage form is administered weekly.

9. The oral dosage form according to any one of the preceding Claims wherein the

oral dosage form is administered to a patient with or without food.

10. A kit characterized in that it contains:
(a) one or more oral dosage forms according to any one of the preceding
Claims; and

(b) means for facilitating compliance.
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