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calcificat ifgﬂﬁs oflthe invention provide delivery of the pharmaceutical composition to the small
intestine of the mammal subject and provide pharmaceutically effective absorption of

20  risedronate when administered with or without food or beverages. The present invention

further relates to a method of treating or preventing diseases characterized by abnormal

calcium and phosphate metabolism comprising administering to a human or other

mammal in need thereof the oral dosage form described herein.

25 BACKGROUND OF THE INVENTION
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:
30 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

35  phosphate anomalously in the body. These conditions are sometimes referred to herein as

pathological calcifications.
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bisphosphonates, such as ethane-1,1-diphosphonic acid (EHDP), propane-3-amino-1-
hydroxy-1,1-diphosphonic acid (APD), and dichloromethane diphosphonic acid
25  (CLMDP), have the propensity of inhibiting bone mineralization when administered at
high dosage levels. Although more biologically potent bisphosphonates exist, which can
be administered at lower dosage levels (such as 1-hydroxy-2-(3-pyridinyl)-ethylidene-
1,1-bisphosphonic acid (risedronate), alendronate, ibandronate, and zoledronate), oral
administration of bisphosphonates sometimes results in patient complaints shortly after
30 dosing. These 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
35  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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bisphosphonates such as risedronate have similar absorption throughout the small
intestine independent of where it was delivered. See Mitchell et al., Pharm Res., Vol. 15,
No. 2: 228-232 (1998). Thus targeted delivery of the bisphosphonate alone to the small
intestine would not increase absorption or efficacy of the bisphosphonate. However,

25  others have attempted to increase the absorption of bisphosphonates by increasing the
permeability of the intestinal mucosa through delivery of microparticles of chelating
agents and bisphosphonate to the reported site of absorption (BR2001-006601).

' Bisphosphonates such as risedronate and alendronate have been approved by a
number of regulatory agencies as being effective in the treatment of various bone

30 pathologies. 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

35  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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bisphosphonate treatment therapy and leading to increased patient compliance and
convenience. Further, the oral dosage forms of the invention provide for delayed release
of risedronate and the chelating agent in the small intestine, which may alleviate the
upper gastrointestinal irritation experienced with other oral bisphosphonate dosage forms

25  and the need to remain upright for thirty minutes post-dose administration.

SUMMARY OF THE INVENTION
The present invention relates to an oral dosage form of risedronate active

ingredient comprising a safe and effective amount of a pharmaceutical composition

30 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

35 of no greater than one gram.
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tabl et The present invention further relates to a method of treating or preventing diseases
characterized by abnormal calcium and phosphate metabolism comprising administering
20  to a human or other mammal in need thereof the oral dosage form described herein.
The invention further relates to a kit comprising one or more oral dosage forms of
the present invention and means for facilitating compliance with methods of this

invention.

25 DETAILED DESCRIPTION OF THE INVENTION

Definitions and Usage of Terms _ ‘
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

30  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 rpm."

35 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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compound or composition high enough to significantly positively modify the symptoms
and/or cond‘ition to be treated, but low enough to avoid serious side effects (at a
reasonable risk/benefit ratio), within the scope of sound medical judgment. The safe and
effective amount of active ingredient for use in the method of the invention herein will

25  vary with the particular condition being treated, the age and physical condition of the
patient to be treated, the severity of the condition, the duration of the treatment, the nature
of concurrent therapy, the particular active ingredient being employed, the particular
pharmaceutically-acceptable excipients utilized, and like factors within the knowledge
and expertise of the attending physician.

30 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

35  fasting exposure is expected to be pharmaceutically effective absorption.
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t he know edge and expertise of the attending phyS| cian. 30 The term
"pharnmaceutically effective absorption” as used herein neans an anount of
a chel ating conpound high enough to significantly bind the netal ions and
mnerals in food but |ow enough not to significantly alter absorption of

ri sedroate as dbepamedora debgsofmi ons i ysed Herdims meehss pet @harfigquticd
absorption 2V lity of
bi sphosphona%g a sor%’tnlﬁ%&ng ?e gé%@?hrréel&%ﬁ f?lqullgg Sﬂtlntgﬁ%g? %@Hggdsftl ng
exposur e i stlex peotned vtacxhbmoptharfrswdémmanat bstleefrrhm(rtal vEorahs purpbse@nf thg WO
2006/ 112889 PCTI.US2005/ 04 ral. dosage._f ed
herein, medfSHATRRA} HS EYer%d I‘%rm r[rlpboesnl1 S0 2oy S?edqil)b%t(SI‘e’i(’latlgl\l}}egl ed or
rel eased tcgrddn&ssmrdlclesﬁfesédrmmaﬁudacMmlgagasnt ot her mamal via the nouth
of said human o t he ,pur resent invention,

i her.
t he del{%ered fgp%egg:]u‘ggd(?sﬁ ?rhélmltg?sf‘}g fmeé’B%% % %)ga C?%Elnéllg 28RP4E ni ng

gr anul es ofof fhbinkaeb@Balofictive S@O@NGE Suiddble Forchdhiakirnpnagente didghdst,er m
"unit dose" or "unit dosa

means osage. form cont ai pin unt  of
phar maceut i%¢rdigg {q spun F“eg‘ﬁ? Imractipe- Sﬁ}e[po{gﬁe ‘F‘B?nt‘ﬁlélfﬁﬁ‘?ftécfjgélﬁ'%éﬂﬂliﬁ e single
dose, accqpflifidratién m&diog@q!ﬁ @8 forPl FedblcdLand thgsuRE €SENnt i nvention is
particularly useful for the admnistration of unit doses |er:]| t he form of

tabl ets and capdb¢ dam fepstroiptestinalyasty OF nCddtachaps mpel pereigy relates {94 Hgr  » as
used heyei %Bm'éﬁ"th Acgal liQ. tt}lfhemus%éo%énm?ﬂioﬁé’ M€ MRt thirty Retrin 1NBth, extending

nmuscul o-menbr anods t ube "about thirty feet in |ength, extendlgg fromthe
mout h to t Henathgsmoathdo ttee muSUpB@rte@msmp@r BesEoiitgshnal ftaglt a8 u her ei n,

means the hugcal Gyt é’awt%' %Mthe egdéﬁa@% aphatisomand tHagerdt @oW&gh. The

term "l ower ~—gastrol ntest racf used herein, neans the small
i nt estine anadroihestihatiget,’ astuecs;therfen, s thesmall istestirle ahﬁut“@sl%”gﬁ@tesmﬁs .used

herein, means t?ﬁ%gel%élsﬁ%llt estla 4 uéthhglt%r{ @r?eanszgle%?ﬂ%'fgﬁe' ﬂﬂalloiﬁl ekttt di stal

to the stonmach enum eum i.e.,
t hat paiti @onsddfing e jisndied inede sanmeh, indsdingitiet ddodermnt, ke thilodenahd g5hi nct er

.(.)T a: gg i 1;];1 g)giqusqnlgg ;-t%g§oﬁ10nn%CtEe mtestn[i)al? actrjf%slt dtls?al ?hel cﬁt’bgc:enai Ql}heier?c]&elr %? theThe term

fundus of the stomach and proximal to the large intestine. The term “large intestine,” as
used herein, means the part of the lower gastrointestinal tract including the ascending

colon, the transverse colon, the descending colon, the sigmoid colon, and the rectum

25

Risedronate

The terms “bisphosphonate” and “diphosphonate,” as used herein, include acids,
salts, esters, hydrates, polymorphs, hemihydrates, solvates, and derivatives thereof. The
bisphosphonates of the present invention include those forms of 1-hydroxy-2-(3-

30  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 uscful herein include those selected from the group
consisting of alkali metal, alkaline metal, ammonium, and mono-, di-, tri-, or tetré-C,-C;o-

35  alkyl-substituted ammonium. Preferred salts are those selected from the group consisting

of sodium, potassium, and ammonium salts.
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used herein, means the part of the |ower gastrointestinal tract including
the ascending colon, the transverse colon, the descending colon, the
SIgﬁPld colon, and the rectum 25 Ri sedronate The terns "bi sphosphonate”
and "di phosphonate,” as used herein, include acids, salts, esters,
hydrates, p®OWeYIES? heni hydrates, solvates, and deri V&TTURYSORE¥eof . The
bi sphosphonat es of the present invention include those forns of

| - hydroxy-2-(3 30 pyridinyl)-ethylidene-1, 1-bi sphosphonic acid
(risedronate) as described in U S. Pat. No. 5,583,122, to Benedict et al.,

i ssued Dec. 10, 1996; U.S. Pat. No. 6,410,520 B2, to Cazer et al., issued
Jun. 25,,. 2002 quﬂ |aIn{BIuH ATy L€ t f n | ,th o
sel ect ed6 fromthe group Cg%@éili’d;r'i?t: n%n%fneg% e{§e| H%gtdg%aggg}aﬁlg (l)fngl@n}g%g?t 0%¢

armoni um  aneentiomevill ddpend amr fhe, pagicutas risedrayiateciom ScigH anK- e 5eRtINURHSe

ammoni um P
TN U PSR SRR AbLT A APARARRE SEUR 10U L G0 19, o

5 The anpungchailes of é:dtyowad:léy awite aauddy,ithre¢ hmeopaimaids age ofesrmentlgy atehe
P the conmmimntn Cirmels Bt SRR kb torllse WASH! BORIGacHoIoGH o0 o1

and the corHI { D OnWhi &h the rlsedronate |Is dosed to
E E(ra pat i@Ntthe HRfYNt Miventiond The Mgms SdeMeespeloﬂhordhi bry'thneeakénthlyt mewethntont hly
ee times pe ’

h d
osi ng.  ogi o EGegBrE i HIGREh P ke Bresos i DReEb B §Rn

present i NRAbH.OM.a thiA& h&thE scHebiileahd brﬁ&ﬁ)smrfomnhzhf"beardrﬁimkteueden Hhoeet hI y"
nmean that 'an oral dosage formis admnlst three .times,

during a ntﬁ?f‘WW‘lV(?éjlaé%BéPnceﬁE?‘}tGHery e de ?lﬁY‘incdgyshD el'fF’l)r/“Ss (t,‘ﬁlégﬁ?r e oral
dosage for ng «RYe REn@HM hdaf gk Qﬂioﬁnd&slageeﬂ)rmcmtﬁﬁﬁi@tete‘dewdﬁysc o tomse about
every nine to eleven days. The terns "tw ce per npnth" fle rmnthl y"

mean thtt ahriog al menskiygalendnr peried- abing His @y et | heeOral ‘{We

during a mop{fyy &f’f\hﬁ{é P&hbRbkivel dhy@ot Wice AbsmRY
Your@@h & Bixtetm @ ral
dosage forns }h y gﬁl i ster eweonycgnseccutl ve %}gyg rg’f onc;)e(eabofil}tg every

fourteen tollsi txmeseim(nll&tyys” or “Phee menthly” meem Lt 9 o} dogae Eormon pfpipsteted n ¢ hat

an oral dos eformls
, t hi
cal endar “Gd > 0 Bty ﬁ‘q bou‘%n%lggalerﬁgpﬁemtl Jhat lzgg&tvﬁég%ﬂ?gg?ampe |Z

currently I n useiayd h«bm&mlaofremdxmaﬂylrsmelﬂy th@ﬁetoﬁ@rcamry skiglyin the art, for
‘20 example reference to a specific weight or percentage of a bisphosphonate active
ingredient is on an anhydrous monosodium salt basis for risedronate. For the present
invention, the phrase “about 35 mg of risedronate, pharmaceutically acceptable salts
thereof, and mixtures thereof, on an anhydrous monosodium salt basis” means that the
amount of ‘the risedronate compound selected is calculated based on about 35 mg of

25  anhydrous risedronate monosodium salt.
Generally, the oral dosage forms of the present invention will contain from about
1 mg to about 250 mg of risedronate on a risedronate anhydrous monosodium salt basis.
A daily oral dosage form of the present invention contains from about 1 mg to about 10
mg risedronate on a risedronate anhydrous monosodium salt basis. A weekly oral dosage
30 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
35 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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20 exanple reference to a specific weight or percentage of a bi sphosphonate
active ingredient is on an anhydrous nonosodium salt basis for

ri sedronate. For the present invention, the phrase "about 35 ny of

ri sedronate, pharnmaceutically acceptable salts thereof, and m xtures

t her eof , onVAR8MHIE? ous nonosodi um salt basis" nmeans tR¢AUSENE0428873punt of
the risedronate conpound selected is cal cul ated based on about 35 ng of 25
anhydrous risedronate nonosodiumsalt. CGenerally, the oral dosage forns of
the present invention will contain fromabout 1 ng to about 250 ng of
risedronate on a risedronate anhydrous nonosodi um salt basis. A daily oral

dosage f.0r m.of 4:b16n oS &ﬁgﬁ AIPYRRL '}99109@1[}1 GhNFosideaBIn BH#insl B dbutaspout 10

ng risedronate on a risedronate anhydrous nonosodi um salt basis. A weekly
or al dosageozb)oméii(}mgmmcmw pretfﬁﬁlébﬁem abepttl 80 frabgut 260 mgrissdsaicodt e on a

ri sedronat e, a0 gx%rgh'lg ' ab3n! ??%P & )}1% %P{I? i ?1 élrorﬁfee&? hatldrohsi® rﬂnﬂﬁir&g about

55 ny ri sedfon e pretfera to about
ri sedr onat enonAsdding ealtrbasish| n @Ieaknbddﬂwgteoif fb¢ mve@tmt ¢ dgsage é?ﬁna%@&PEHSZO to

ab out 120 ”%8 tI @8‘? 022@% O egF \I;eez];rg u%Ploy th@?@é&‘on% lgal?rpt%g cggatl gent

ri sedronat & 81 & 4hh ydrous nonosodi u sis. An oral
dosage foor rod&inidpat nonsdehged, nmmmhzed elensed tisedmsatpetabletsnt hinc oat anemerf rom

"1 sedr onat @ISR BRI (oo Bb L TURy BN Heso0e aasReT o ™

anhydr ous W@@&iﬂédﬂf@ s2bduivadsmt %onéhdmmgngntwoatanrmc@a@e delayed, omntediates f r om
about 50 to about 280 ri sedronate, preferably from about 100 to about

250 ny ri seelessariEdronagaigdi-e preferably about 150 to about 200 ng
risedronate on a risedronate anhydrous nonosodium salt basis. In one
enbodi ment of the invention the dosage formcontains about 100% of the
ef fectivbe drhsiating edent he ri sedronate as equival ent non-chel ati ng agent 10

contai ning, non Layedy létng'%%bﬁt”ea rx@é@ﬁ&&d z’ﬁézﬁ@drr@dladu& toblighg twd or yet
anot her enbodi Trrﬂﬁt of t?] i-nvent i gn the dosage formis abou 145 of the

f
ef fective amzram:iecmén dariee atoimsethiztonga tierny soasdj1ate gP’éjﬁttO Ro&h 8e ent
containi ng,  noug altl"r%‘%/ eagent,, qﬁ{? 3 od {oeln@ﬁﬁ@%er b&%ﬁg%&ﬁ dsalt @ta§ salld
e C

Chel ati ng a&rg]nt ating agent,” as used herein, neans a
mol ecul e cahéresfniFog ekamplgrthe teome‘cedlaingragentd dwbideseigissacihat Welhas §1%5ak
coor di nza(t)teflgronq\sds to a single nmetal ion. The

The most common and widely used chelating agents coordinate to metal atoms
through oxygen or nitrogen donor atoms, or both. Other less common chelating agents
coordinate through sulfur in the form of —SH (thiol or mercapto) groups. After the first
coordinate bond is formed, each successive donor atom that binds creates a ring

25  containing the metal atom. A chelating agent may be bidentate, tridentate, tetradentate,
etc., depending upon whether it contains two, three, four, or more donor atoms capable of
binding to the metal atom. See Kirk-Othmer Encyclopedia of Chemical Technology (4th
ed. 2001).

In homogeneous dilute solutions, the equilibrium constant for the formation of the

30 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

35  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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term"chelating agent” is understood to include the chelating agent as well
as salts thereof. For exanple, the term"chelating agent” includes citric
acid as well as its salt 20 forns. The nobst conmon and wi dely used

chel ating agents coordinate to netal atons through oxygen or nitrogen
donor at onsWOGP0HI8E2 Ot her | ess common chel ati ng agentP&T/USYEFRR28RAL e
through sulfur in the formof -SH (thiol or nercapto) groups. After the
first coordinate bond is forned, each successive donor atom that binds
creates a ring 25 containing the nmetal atom A chelating agent may be

bi dentate, tridentate, tetradentate, etc., depending upon whether it

contai ng t Wisphbdph&ifate. fFUi'rexarf?;Sle NB¥ EqudPRABNar %&Hﬁs SARAPbBp1sphoRhtB dhdghet O t he
nmetal atom gee Kirk-C Encycl opedi a of Chenmi cal Tpchnol ogy (4th ed.

2001). |n isbelpirevess md@rﬁmfer e mistal ims o b 89% gampienid Brhe eheliBRLEGr t he
formation Qfl e hR&ati 0 gmugtx hNeOEn 15%;‘?( Sv@lléhatisegt 'Ig?igtah U8 Highe® - tharC @eCi UM)

and the chel ati ng inits di ssociated formis called the
formati on dnsphowborlatetnyet@bnst:@mplex KTheTptherpechaigue ahichgiag b upeddn davopthe

for et | on ¢qngl AN Syl 5)cuflbold: S0 it U EBRRRI Al A BRCB AL

chel ated to unc I on, en” equl val ent anmounts of
met al i1on amddd ahmdlmaxng;s afjort chaletngagesewhich kflighen theatawoef ess adlidrf er ence i f

Kis expr e f%fg%?ﬂg&fg emﬁ})atlr%asgfegnt c!:}gl 18#9411?61#{'9 agent and the

blsphospho S"are preféerred in order to have
nearly all of t AdthomhapH iand somriph exednttaion lven ciffettathe rfgrmagiemtconstat.ead of t he

9 WD 2006/ 112889 PCT/ 05/ 042887 5 sph ona For, ex f or
equal ol argeaTHuffeslo8s H’CQS ﬁe t?Péf)tH@s?ﬁ‘?Bﬁgt& %ﬁa@p E?%effqa'fﬂl ﬁgéggéﬁ{he

order for thensphaated Qﬂ%thtaﬂmb@n&Q%eqagml@Mhbmtlﬁ@egeﬁheIZab|5ngltaggh¢r the
chel ating agent nust have a log K which is at 4 units hi gt}er t han the

bi sphosiBhorbanethaferfhe PEPP‘EE)‘P?EF‘EX Inpher gisiagesy %‘8 Wﬁ?slatﬁf@ WPCH PSR 2used to

favor the chg! alcbd%oagsnis- B habhéspRonaRMhEXhameaiy ddeat in0uch Mastances is
bi sphosphonate-netal ion conplex is 10 to add a nol ar excess of the

chel ati ng @pset ippfiledst 21 mokar gaiorad ghe|chglans agarido BISPROSAPOPR®: f avor formati on
of the chelati nQ‘h@Q}féﬁt g‘%%ﬂh ah @ heCRP IS admiblstdAQUEg At Riaktasel, s04oliblOm
a

concentration can e formation constant, in %eneral t he Iog K of
the chel at |wvgeragemdrqnstepimtbﬂamta}lcwthﬁt ehelating agpat andghe foam it adrpigistered

gl 3gP?S hogﬁaté/ avd Dso bhl?tgl S IANE f5orhitel Bn haPdr AB&ofi1€! aL1 NG agent is 2 to

In one embodiment, the chelating agent is selected from the group consisting of
sodium or disodium EDTA, citric acid, malic acid, tartaric acid, lactic acid, adipic acid,
succinic acid, lysine, sodium hexametaphosphate, and combinations thereof. In another
embodiment, the chelating agent is sodium of disodium EDTA, citric acid, or sodium

25  hexametaphosphate.

The amount of chelating agent present in the oral dosage form of the present
invention will depend on the particular chelating agent or agents (i.e. mixtures of
chelating agents) selected, the amount of bisphosphonate active ingredient present in the
oral dosage form, and the specific portion of the small intestine where delivery and

30 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:

35 410-16 (1992).
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15 than that of the bisphosphonate. In other instances, the chel ati ng agent
is present at a nolar excess to that of the bi sphosphonate. The chel ating
agent in such instances is present in at least a 2:1 nolar ratio of the
chel ating agent to bi sphosphonate. The chel ating agent and the formit is
adm ni ster eg’q2§06é1t12q8%ast 50% as soluble in water as riPSEMSYEPES87I n ot her
i nstances the chelating agent and the formit is admnistered 20 may have
a solubility conparable to or greater than that of risedronate. In one
enbodi nent, the chelating agent is selected fromthe group consisting of
sodi um or di sodi um EDTA, citric acid, nmalic acid, tartaric acid, lactic

acid, adjpi c achfle corbifthhibh Gfé%nfdugm ir Mék@ﬁac§@q{)ymlhﬁ%@rm@m§m@xae, and
conbi nations thereof. In another nbodi ment he chel'ating agent is sodium

of di sodi urhaEmf e gangeritigtion: ingthe wu@%ﬂﬂﬂrﬂppwlfﬁfé%&rf‘@tta’?ﬁﬁdéﬁﬁatt ilgwe  amount
of chelati V”fi,] FQP{EE nQ%ﬁ&{%&t H@hélgﬁg%éf}g Iﬂf@é&@seﬁ% mb@{ontab@(mﬁﬁ)@@t the

i nvention depend on the particu chel ating agent or agents (i.e.

m xt ures ofamoowedf&h¢1ﬂ¢glgagemt0§ Jhegedsewtiengntioheowddbe msuldirichi teohospRo At e
active ingr e n oral i fiiC

port 1 on of LR LreaffEF AT bk loifion” 2 PR3 RAIOL M TUGRACH (EIRRR,

chel at i g a@emtaramds/eoandabyspnlrgm'pglmha‘seoﬁthbld@sage igeidi these regodexharethe Aft er
the ingestion of shown .in the.art -t tration
of calci uma“’ﬁgﬁtroéﬁﬁglglé‘moléiorwef ﬁlée @8@8%13%*“ 't e %%éve(ﬁg %ﬁdg@?l ?Osgée){]aﬁﬁﬁl ng with
the smal | mﬁH@wmﬂmaanﬂrelepsfedmeedlsmabm hughisd destritde aotcbnbyf tothhee ®ragted

i ntestine. J. et al., Gastrail eal .and. el ectrol yte. novenent s
after bovif Q?Floﬁ ﬂi“h@é@f fothe 'Sﬁ‘a&d‘ﬂﬁ%‘g bKtr’r?tttej i (faﬂng f(flvesgée CP{%%“&lO 16
(1992). 10 oAt aﬁ)@ﬁéeﬁﬂ&&%%&fgﬁé LiS2 0t 0 2867in ah inhhediaenelest fahioon Tafs cal ci um
in the stomach is apprOX| mat e 10 fol% Eﬂgher t han_t hat .of E

concent'Bat imgprimiges the 193] ﬁ?ﬂﬁ?ﬁ 8“856}3 BPgeus A Folationship, g hiah‘){ s il eum

Thus, if t Qslcfuhﬁﬁ%é) Ba 1L in@REn NabRide PEHIGEEM HeIWRFEOT (BE BlRSAH g iafert e it omach
(vvlth food), th amount of chel ati ng agent of the present invention would

be insuffi @mhnnt@s@n@é@sm@hwh@the desirsd docak copegniptiny %ﬁhe&#ﬁ’gﬂn%%fatr% on. The
concent r at iy B oP@GENRill Aol diErobift HRUBAIHLLO 11 eum ar e lower and by

targeting re se o osage formin these regi ons where the anount of
cal ciumis | oweBendrilly, theciraltdosage fofastofitke proveat wyvensiop Wil cantaiianafedidnost of

ﬁl)![ g];”%?t ngfﬁ&{vgl fn@uxgth(ﬁ% d;!h]lea{u?é gg%ﬁ?&uthﬂe 58 cRl ARG debited GheRligefigs rabl e
that 1s, chelatlng the residual metal ions that are present in the gastrointestinal tract from
food at the site of delivery without significantly affecting the absorption of the
bisphosphonate had no food been present. In one embodiment, the oral dosage form
contains from about 10 mg to about 1000 mg of a chelating agent per unit dose. In
25  another embodiment, the oral dosage forms contain from about 10 mg to about 500 mg of
a chelating agent per unit dose. When the chelating agent is disodium EDTA, the
preferred range is from about 55 mg to about 500 mg, preferably from about 75 mg to
about 250 mg per unit dose. When the chelating agent is citric acid, the preferred range is

from about 100 mg to about 970 mg, preferably from about 250 mg to about 500 mg per

30  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 aﬁ, by manipulating any one or more of the

35 following:

(a) the active ingredient proper;
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rel ease of the tablet in the small intestine but after the coating

di ssol ves the chelating agent and risedronate fromthe core tablet

rel eases in an i medi ate rel ease fashion. This 15 maxi nm zes the | oca

concentration of the chelating agent in relationship to that of the

cal ci um i n WE2084HP#% | nt estine. Sl ow or prol onged del i VETUSHOSPREchel at i ng

agent in the small intestine does not achieve the desired |ocal

concentration of the chelating agent and this type of delivery will not

overcome the food effect. Generally, the oral dosage forms of the present

invention will contain a safe and 20 effective amount of a chel ating agent

sui tabl g for achpevi nghett%e La3dverst diiidging effect, that is, chelating

t he residual netal ions at are present in the gastr0|ntest|nal tract from

f?o?hat t he si t éclof ddhd typs of Wt!%othlﬁ teiegnd lavelafiergipignts addedrig thereatiigs or pt i on

o] e a t he

or al dosage Pg?ﬁ?ggﬁ %gﬁﬁgﬁ %%%?3%3utgﬁgqﬁgﬁﬁgﬂg%éﬂ?glgdﬁ yggh?helating

age?t_pe¥ unmm%yose.oln 25 anot her enbodi nent, the oral dosage forms
contain fromabout 1 unit

"~ dose. Wen the e|atf%%“%§éﬁfm?é“ ghgah fgagﬁggﬁk@&kpre gf?% Efgﬁbe IS

f rom abgut &ﬁmﬁgmkm;ﬁhmuibéﬁnx@gmubreferably fromabout 75 ng to about 250

ng per unit dos hela citr acid, the preferred
range is fron12@out 1 é%gﬁ%mﬁgggﬁﬁa“@l@¥g%éb1y from about 250 ng
to about 500 ny (per a& pHI depdmsﬁ cdaaiuayedflﬂed coaging itself tand/oSvathin Khet est i ne
The ultinmate site of and/or the rate of delivery in the small intestine can

be sati sf &OrEf fabietdaricleobed LT8R e skilled in the art, by manipul ating

any one or nore @f thehe RRicledide@nbdabiliyd) tHeltBelaiieiagentj ngr edi ent proper; 11
| WO 2006/ 11288 g’PC,T/US 005/ 042887 _ 5 ? t he ?ﬁ%egand | evel of Prop

di si nt etfr ant ; (éb)theth%ﬁo@PmU@§ﬁﬁH§°°ﬁH§’type and | evel of excipients

added to the coxélng sBBEr s grancapkd ant desirabl e thickness and
perneability (swelling properties) of the coating; (d) the tine dependent

conditions of the coating itself and/or within the
In addition the pharmacodynamic effect of the tablets, after multiple dosing,

should be within at least 75% of the comparable immediate release tablet.
20

Delayed Release in the Small Intestine

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

25  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

30  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.

35 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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10 coated tablet, particle, bead, or granule; (e) the particle size of the
granul ated active ingredient; (f) the pH dependent conditions of the
coati Ing i Es)el f hand/ or within the coated tablet, particle, bead, or
granule; (g) the particle size or solubility of the chelating agent; 15
(h) the di s¥1W4/UMPate of the coating; (j) size or slﬂﬁé‘lsé‘%ﬁ/ﬂ’%éwt abl et .
In addition the pharmacodynanm c effect of the tablets, after nultiple
dosing, should be within at |east 75% of the conparabl e i nmedi ate rel ease
tablet. 20 Del ayed Release in the Small Intestine A human or other nmanmal

suffering fromdi seases or disorders involving calcium and phosphate
fret abol 'ﬁsmxﬁ@a'ﬂs b BHREP &l kthn hﬁé%aﬁ@ﬁlcltaxe faﬁ%rlgl)%{edva%ﬁverp&yswn%eaqath e to

e small intesti ne sal d human or nmral . The nhovel dosage forns

desﬁ'“l:)btedt ﬁd‘@pheipmldnh@g]iecstemn i mredi ate reI ease to the small intestine, and
pr ohi bi &3k i8 ; e of risedronate in the nouth, pharynx,
esophagus, @ﬁg i {i °‘2¥ﬁ°’§ t?‘ﬁereby prohi biting the erosion, ulceration, or
ot her i kehl rritQaki enbafimedteor phet fpedserl ingentipnc owalves |cagtings (a@f othhrrgee
ti ssues. The ch and risedronate.a e se to
'sinul t aneOLFélF%PS‘égtmgééhe DELBRE. anq'ﬁl?esdlgggs%gée%ﬁg ?%%g%hgé%(%%%}cgﬁ ; g’lr)\po
chel ati g ageith doanbby |ﬁleg§£froml|&stmabﬂﬁlﬁ$ tmsalma;m the risbdromatt and fhorvbelpting he

f ood. The hi gher .J ocal conce tratio at.i.n

Looc Tne elit] SSPLYELERERN hoPe kPR AL e RIE L O b ARRY, T
E: Qﬁvfe god ?lruilafyaﬁ kéléats?o]? t@éagwrmmeoﬁcaofcomb@nmnsq@ hekiphahby eoatifigi the cavbethe

iently achieve roma sin bI et ous t

rel ea;le 011: C@P%’é“d‘r”%fﬁ‘élﬁ% oh BN IR% OE%‘EI’“&‘? teaf’ﬁ‘grtu]i‘e \gﬁ{a 1%ageg§§1nl?s Q}Staggr g:t :apg
sui tabl e BRIcR £8 Ehtbkdn6MAtdr @Rsol Nt b iphl Wh lyasewfit 12 WO
2006/ 112889 PCT/ US20 %5/84288’7 5 means for dellvg tlggltS%)émmelnttestlne
ép

i ncl udetspH in thegiyeatldafedtiap] Rue pyt RiSpSRidREheamger Gt éti?dB‘Pﬂth ci’é‘F‘i &\Ysyst ens.
pH trigger %agfﬁk,l eg(ﬁfh}iglﬁ}’(?rtsmch) or lower GI tract.

In some cases, it may be desirable that the risedronate and the chelating agent are

released at a particular location in the small intestine. In other cases, it may be desirable
to release the risedronate and the chelating agent independently at different locations

20 within the small intestine. For example, it may be desirable to release the chelating agent
in the, jenunum and the risedronate in the.illeum When targeted release of the risedronate
and the chelating agent together or separately in particular locations within the small
intestine is desired, the selection of the coating material and/or the method of coating or
otherwise combining the risedronate and the chelating agent with the selected coating

25  material or other pharmaceutically-acceptable excipients may be varied or altered as is
described herein, or by any method known to one skilled in the art.

Solubility, acidity, and susceptibility to hydrolysis of the different risedronate
active ingredients, 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,

30 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

35 utilizing a pH dependent enteric coating material made from a partly methyl esterified
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One enbodi nent of the present invention involves coating (or otherw se
encapsul ating) the risedronate and the chelating agent(s) with a substance.
which is not 10 broken down, by the gastrointestinal fluids to rel ease the
risedronate and the chelating agent until a specific desired point in the

i ntestinal W&P6/11888P eached. I n one enbodi nent, del ayFTELWHELSHf t he
phar maceuti cal conposition is achieved by coating the tablet, capsule,
particles, or granules, of the risedronate and the chelating agent with a
substance which is pH dependent, i.e., broken down or dissolves at a pH
which is generally present 15 in the small intestine, but not present in
the uppe GhethdcRit abid RiymdrNEnEBUL BosaUohRkart B inttNe forRRRLY Biteri€8QRIAAQUS, OF
stomach) or lower @ trayct. I'n some cases, it may be desirable that the

ri sedr onat ecompebssed dabidialade phgyardgsior parides ofaptivgdegredienta particul ar | ocati on
in the small int | G ' ST ease the
ri sedronate and At%ﬁtéeh%ﬁ%F%ﬁpgé}ﬂ%éﬁ?ﬁ)ﬁéee%rgﬁgigﬁ%oﬁis'gpséd’it%?lgfgngﬁlglfg?gti ons 20
wi t hi n t he is el hoithtphetyinreesoploguse rechgsbmach),tbupregfutie befwsen aisperd §-F ®ldease t he
chel ati ng agent ;1 he,.jen m i i ' When

Car got edr aPEaglt b7 (e SR I AL Sl o R TR ol R e e “or
separ at gl y presepaltidvientidnar  Aocadinglps wiieh hitnist esiedatd effeett dslivene dfs thgesi r ed,

t he selection, of the coatin terial .and/or .th oat i ng:.or
B e SR A L T
sel ect ed caafrdvdgwBih iewRliyabr partigityhiasolybixastrmsie utlbwdl. 3 yndaobbdjt @lbbeut a
exci pi ents nay be varieg or altered as is described herein, or by any
met hod knowhl {Bt%‘w@“tsﬂﬁ Ped in the art. Solubility, acidity, and
susceptibility trge RyEFOLYSIng m@ist bBapglictifterantompresed abkt,cor caplie/ .g.,

i ngredients, such as acid addition s&lﬁts, salts 1} r.rredh.\/\%]t_h thg},gla}osphoni o
group (Ge. gelating sareh, erelyiroxygroprimetyjesiiplpge) dn At Wtk tigg)epss S0 Spg | °, and
esters (€. QurcAldidle dédsKRMlssol R0 iBEabtroin@tHakikik ot BB Belowses] tas doed del i nes
for the proper choice of coating. I'n addition, @ suitable pH %co?ndl tions

m ght be estisbive sied P above tieet Scaeed belay BHsaboyh 63 ¢ B, digiolutppatiul es by
adding a sui& iU REcAGhE Ybnet NG &L GBE odcllr ARGOMERAEE opicteh t he
desired rewé%rggérgté@téeéﬁg e%}%gken%ogfl%ént o? t he prgscernt invention is

del i ver ed tooatehdossgmformiinio gwtsinal int@8naut i | i zi ng a pH dependent enteric
coating material nade fr rily bEnb fh&tequike VWO- &A1 2889
PCT/ Us2805/ 0428é 18 %{pﬁ%?cﬁg}éfﬁ |3$13%F35%W5§8§F)&ng orau d%\sﬁggé%forém can be
in the forombil@anpefileanh de agdtasdn enteric coating in the practice of the present invention

to achieve delivery of the bisphosphonate and chelating agent to the small intestine. The

coating chosen must be compatible with the particular risedronate active ingredient
selected. The preferred polymers for use in the present invention are anionic carboxylic
25 polymers. It is particularly preferred that the polymers are acrylic polymers, more
preferably partly methyl-esterified methacrylic acid polymers, in which the ratio of free
anionic carboxyl groups to ester groups is about 1:1
A particularly suitable methacrylic acid copolymer is Eudragit L®, particularly
Fudragit L 30 D-55® and Eudragit L 100-55®, manufactured by Rohm Pharma GmbH
30 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.
35 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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conpressed tabl et made of granules or particles of active ingredient. Any
enteric coating which is insoluble at a pH below 5.5 (i.e., that generally
found in the nouth, pharynx, esophagus, and stomach), but sol ubl e between
about pH 5.5 and about pH 6.5 (i.e., that present in the small intestine)
can be usedWoOr0eH#a288¢% acti ce of the 10 present inventi oRCTASES¥YR2¥G| y, when
it is desired to effect delivery of the bisphosphonate and the chel ati ng
agent to the snmall intestine, any enteric coating is suitable which is
whol I y- or partially-insoluble at a pH below 5.5 and sol uble at about a pH
5.5 to about pH 6.5. The enteric coating nust be applied to the conpressed
tablet, Orvﬁ-ﬁﬁs e : i i} SYAHah nionic carboxylic acrylic
hydroxyﬁ:’ropy ne%sywélglkﬁa‘iv%éé)ﬁh?%%}lg[ﬁnfi gl?epﬁ?m?lﬁ{ cakn(_)enécs czg _tyhat ‘gtyhe entire
coating doeslymsts dfueBy Wik dontaigabQ-2 8k yeweightapf #|nkstsizer cspeppllh&ldw!s. 5, but
does dissaqly . : % e d o]

di ssol uti on ltf)ar?e’ a{éllbgﬁyg'lt-’: ég&gt ?ggpqg#é{hty Eeétéagé;’i Sﬁglﬁf V‘%}@%{i‘%gﬂ%&hﬁéfbﬁ%&% does not
occur unti Ipotyathylend r glyafl, tahegyladatedoglysede frovpyienat plycdle andaltfacEtiitesti ne.
20 It is expected that.a ni oni 0, i bi 1. LS

pH dependeﬁmv?glf”ﬁ licP?t{nﬁq%lcP glﬂ}lefses u(g:ha%S l}éﬁtﬁéde%g 3%‘“%2&{%?[?%15%%;{? |sa %19 in the
practi ce ofthd beatipg eSenting thickmdss atust boswlbtibeve edeird tat yheodralt dnsage form

bi sphosphonat e and chel atj ng ent to the s . intestine. T . coating
chosen rrustreIB‘Bn%S?’ff)’gtaﬁBI'gta% 't‘ﬁgttﬁee dﬁséﬁﬁ%isétﬁlOg‘riéeﬁl?/@sr@d?oth%{l %agcl t?’?/tgl%i 1%gr edi ent
sel ected. Thenhgx eferred polyners for use in the present invention are

ani oni ¢ carboxylic 25 polyners, It is particular referred that  the
pol yners are act{s F‘E}‘dp‘b"?b pge fopp may B*?E’f @Fafﬁm Otgr‘{émg ﬁ%‘f’ﬁrﬁsf?%g it ed
met hacryl i GiaGl hrR@hsy pRiiSles binghile of AR Bighosphehatd hewve npiediehtCarciathboxy |
groups to ester groups is about 1:1 A particul arl suit?b.le nmet hacrylic

aci d cdgol yhelptings g=aely agf t oL peff t PEURHA| PaPSE dré@i’t gelagp, EYo %nd

Eudragit L ; A Blifufet ) UESEdRY uRSIAPIPRRERBofaidbead oeptetidlis. of KG,
Dar st adt , hé%?’r‘féﬁé&?ﬁ@ud#agi)f L 30 [u>55(r3, the rati o of free carboxyl

groups to &t bisphpsphepstei astisg pressdignhteat ythe chelatingr 1gab wiich (hegisplyesy Mer i s

known to be_. j.nsol ' i j i aehdthk
1.5-5.5, i %gt.e%lpatﬁlﬁé:? mé(g nié]%g%ny%%Iwggionfpgé/fing%nﬁgH?I tﬁ?gg‘é\ﬁ‘&? ﬁlgreg%per € yt ract,

but readil yabek@liamteei_cabatpiﬂ_ above 5.5, i.e., that generally present in the
(119 ok 12 STeblub 08 D SR.IE AR08 GRt. oppial Lagw e, concal
agents, surckiagésantetatt ahthalatnshelac, omapyesicumcsatiog nwtesial taindissofves at about
pH 5.5 to about 6.5. The enteric coating is applied using various spray techniques known
to one skilled in the art. The enteric coating may further comprise one or more
pharmaceutically-acceptable excipients including, but not limited to, talc, triethyl citrate,
25  polyethylene glycol, Tween 80® (polyoxyethylene sorbitan monooleate, available from
Sigma Chemical CO., St. Louis, MO), castor oil. The enteric coating is applied to the
tablet core to provide a weight gain of 2.5% to 40%.
The tablet core comprises a bisphosphonate active ingredient, a chelating agent,
and may contain one or more pharmaceutically-acceptable excipients. Suitable excipients
30 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
35 In another embodiment of the invention, delivery of the risedronate and the

Ehelating agent to the small intestine is achieved through the use of a time dependent
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14 WO 2006/112889 PCT/ US2005/ 042887 5 which are well known in the coating
art. In particular, anionic carboxylic acrylic polyners usually will
contain 10-25% by wei ght of a plasticizer, especially triethyl citrate,
tributyl citrate, acteyltriethyl citrate, dibutyl phthalate, diethyl
pht hal ate, WOAYEEHH ene gl ycol , acetyl ated nonogl ycer iPGESSHPUIEne
glycol, and triacetin. Conventional coating techniques such as fluid-bed
or pan coating are enployed to apply 10 the coating. Coating thickness nust
be sufficient to ensure that the oral dosage form renmains essentially
intact until the desired site of delivery in the small intestine is

reached.; The);sQl isthigh 8l GUEs BESoIMAABY thieesi ditef BEstfiok Aok
corrpressed tab&iétS§ls whi chl cont ai rﬁs Ear.rtl cl esS or'e gr etlrllulggg’g}gad e

bi sphosphorraelatingcegevierelenss eadi ntaragicd to jlee varmuy pramenisf ta"gé’ﬁ't‘“ “6?5“6? a soft
or hard cap ﬁ@lr@acﬁeﬁ t§ti Wﬁllec {)éhtdlexﬁ defit Q@tenﬁrsufft‘a\biier X YR ARyd Bi%‘ie'ﬂyln@@dtiou' ose),

coated or oat contains beads or particles of
bi sphosphona&tl@deadltut \ee imagriiseitednto, asieh tdaeiceshey dke Aylsingant’, (S&h?féh Gensel ves

are ent er Igaldokaf ke Thnd C1EHACEROE Rlup! BRILIVAD! LM JbRDloghlet s ar e

conpr essed “an IS en c coate Sui ta e enteric coating
mat er i alcs |(HedvmdePEtﬂwoagNY) las $@D @5 yarloﬁﬂd&aagg&wmcmoe@®wer tingetol rglegss e

e e PR LSRG S ty Rox A BB R BB MG fyss0l ves

ic coatl ed usi ng vari ous
spray techrsumawﬁhydmwh to one skilled in the art. The ent eric coating may

furth [
el ogi g, but - Foom PPt o RarRenh bF aptePERERLANLE SRANTONC

gl ycol, Twagei &Ofakget (demeypw%&ydtﬁeengémhﬁ taaﬁ the® ehekteat @ental&caihls ablad from
Si gna Chem cal

ou t
appl i ed!d o iptgginet fﬂ?F éﬁ“"@df‘geglﬁntpﬂng\?iﬂl‘]’ég’&%f\fﬂ?ﬁ H‘ECI'{JJ;I?%&‘” R Ca{%g'gtllln Yo ! §I'he

tabl et cor g gQRRl iR tRe PLISRBYSP RRRRIBORBI c4Bsul By (ﬁdlaﬁncbf 2 Bydroygl ahigng
agent, and may contain one or nore phar maceutl cal I gw[%gg%@t abl e exci pi ents.

Sui t abl e exdigh issewsreddty 4 Warpspdublecap- éf#l%e?faf‘ perfp Y yePed e

cel | ul ose, Jactasgmo Gakdial iy Rtk HReRRsBAS ROA R graploy it ipydriskircgne,
magne5| um st ear at em sucrgse pp%{t ar ch, Smagne5| UmgTSXI é)éﬁ%me\l;g%ms Strgjl’y(?h
i

gl ycol ate aheluppetGlifrasta Wiyn the patisneswatipye thedidsinpent” Frp th ¥RkHs
20  soluble cap dissolves and exposes the hydrogel plug to gastric and/or intestinal fluids.
The hydrogel cap then swells, and eventually pops out of the capsule body, thus releasing
the capsule contents. Release of the capsule contents can be targeted to specific regions
of the small intestine by modifying the hydrogel plug properties. Watts, Peter J. & Tllum,
Lisbeth, Drug Dev. and Indus. Pharm., 23(9): 893-917 (1997). \
25 In one embodiment of the invention, a time dependent coating is applied over a
compressed tablet and then an enteric coating is applied over the time dependent coating.
This is used to target delivery of the active ingredient and the chelating agent to the small
intestine. The active ingredient and other excipients, including the chelating agent, are
contained inside the core tablet. The entire dose form is coated with a time dependent
30  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

35  contents of the core tablet in the small intestine. Release of the core tablet contents can
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35 In anot her enbodi nent of the invention, delivery of the risedronate and
the <chelating agent to the snall intestine is achieved through the use of
a time dependent 15 WO 2006/112889 PCT/ US2005/042887 5 delivery system
G ven established transit times after gastric enptying, drug and/or

chel ati ng a@R414188%se can be targeted to the vari ous PSEGRNE8428% t he
smal | intestine. Approaches to tine dependent delivery systens suitable
for use in the present invention include, but are not limted to, such
devices as the Pul sincapTM (Scherer DDS, Strathclyde, UK ), the Tine
ClockTM (Zanbon Goup, Mlan, Italy), and SyncroDoseTM 10 (Penwest,
Pattersan, et tdﬂ@deblﬁ@%g@{sl &‘%§e GRAL inRgSne BBdiERRY BR&oRVEblet iR t O

rel ease tablé? contents such hydr oxypr opyl net hyl cel | ul ose,

hydr oxypr op&?b@f’éﬁmawgléan@@rthﬁyntewoﬁm e hydrogel . In one enbodinent of the
i nvention, the time-dependent device PulsincapTMis used to target

del i very of the active ingredient and the chelating agent to the small 15
i ntestine. Phaenagetticslly-doaeptahdé ensipicatrd ot her exci pients, including the

chel ati ng agent tal hnside: S r |l e
capsul e by rreangh%gr&?%ﬁgaéf}oaggﬁ%t%Ruéd(gﬁ\ll\,h{gqﬁﬁ% lé{g\c/agg e yttegi t\%/a ef‘{]és}gl ubl e
cap. Th® entdinse plkosezdryr fillérs, hmtibz(mmldllsaeraaabledbrs,ndlamtegmtserSpb/EI@,t@)aW ng

material to protect.t m from d a i t hr ough
t he upper P ’?t%tcs‘f‘rfaw{g%q)f"ﬁgr 8'5 TENP S ??%Smg@%éh&@b\%ms élgpql[ gl:'atggie form
the wat er %ﬁaﬁr&bwﬁbﬂ -gealR dy&scdrvggmmd, ekgates agbes, hydroigel agantsg 4nd gastric

and/ or intestinal |ds he hydrogel c¢ then. s IIs, and ventually
pops out ofco{r‘h@até%{‘ﬁs Fréo%odég‘a”fwr%%“ctagx'é%fgﬁ% elxﬁlcglegépgaﬂ]l & c‘bsﬁfents Rel ease
of the Cap%@h@o&ﬁﬂh@xﬁhﬂc&g&ﬁd’brbﬂio@@eg@i@de tcorexfiaiof teatinggi ons  of the srrall
intestine by nodifying the oge] . ropert| es il

Ilium '5Li sbet hF[aD’l’rd@ ABRRYS a‘éﬁ‘ﬂ ng ihose gse @‘rblﬁm%l ?r)e 25 I'n
one enbodi %ptlmﬂtt:dttB'Qhés@V@e@@rl&ﬂymalﬁddﬁ&)kdsp@m}ﬁl@&euﬁ&ltb&g)ld:rﬁs anplEdd over a
conpressed tablet and then an enteric coating is applied over the tine
dependent dbamiageptical Biess 20B)used to target delivery of the active

| ngredient and &figyghel alilits AERRL, 6P dtd'oSRld 1o RiiASI MoproPliel ek ve

i ngredi ent and other excipients, including the chelatlng agent, are

cont ai ned iangbe the core tablet. The entire dose formis coated with a
time dependent Ghi S RYethyiBR: SRR frycoat i ng
materidl is to %erat%%astturf?%arﬁpglcalag%&?%e?l?%%{]tegtr Cai?ogt)h gcﬁ ?/-\:hl l e |1n trg’nsm

t hr ough t hecidppstersGpotyoapdthylaite manhalkylaktherst sucrose monoesters, simethicone

emulsion, sodium lauryl sulfate, Tween 80®, and lanolin esters and ethers.

Suitable preservatives include, but are not limited to, phenol, alkyl esters of
parahydroxybenzoic acid, benzoic acid and the salts thereof, boric acid and the salts

25  thereof, sorbic acid and the salts thereof, chlorbutanol, benzyl alcohol, thimerosal,
phenylmercuric acetate and nitrate, nitromersol, benzalkonium chloride, cetylpyridinium
chloride, methyl paraben, and propyl paraben.

Suitable fillers include, but are not limited to, starch, lactose, sucrose,
maltodextrin, and microcrystalline cellulose.

30 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,

35  polyvinyl acetate phthalate, and Eudragit® L 30-D, Eudragit® L 100-55, (Rohm Pharma
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swal | ows the dosage formthe enteric coating dissolves after the dosage
formleaves the stomach and then the core tablet starts to swell.
Eventually, at a predetermned tine in the small intestine fluids, the
ti me dependent coating will rupture and rel eases the 35 contents of the
core tabl et WO20944d288%m| | i ntestine. Rel ease of the cor PATABRYF 0Lt ent s can
16 WD 2006/ 112889 PCT/ US2005/042887 5 be targeted to specific regions of
the small intestine by nodifying the core tablet, tine dependent coating
and/ or the enteric coating. Pharmaceutically- acceptable exci pi ents

Phar maceuti cal | y-accept abl e exci pients include, but are not limted to,
polyners;, Qv @ad 09, KB Balh®dde Etﬁe?maﬁy)l dn@r Sory LBABH® e@NESretedlt® Y€BbEon, bi nder s,
di sintegrants, solvents, co- solvents, surfactants, buffer systens,
preservatldé@3“§ﬁé@ﬂ@ﬁ@ﬂ agents, fIavorlng agents, pharnaceutical - grade
dyes or pignent %mt&@h@f&ﬁ% RIRAL Sout \hreS RQASlihYed2DE RfagmesAR ste&HREDEBALT Ons

t hereof . Pharmaceuti cal | y-accept dabl e exci pients can be used in any
conponent iasidparkitalg t he oral dosage form i.e. core tablet or coating. 15
Fl avori ng agents and dyes and pi gnents anong those useful herein include
but are not limted to those described in Handbook of Pharnaceuti cal
Excipiemtsb@dhthmL$e Phar maceutical Press 2003). Suitable co-solvents
i ncl ude, but are,not mted t.o 20
Sui t abl e surfac%g m“? e mnﬁgﬂFrgggggé?nkﬁﬁgte@éﬁgéorggggyygghgﬁghe
sorbitan fam&yam&mﬂﬁyasmﬁﬁﬁlaﬂ@hm@m&@h@mhﬂﬂ&wmbdaaikyMﬁsnmeﬁsmnSmUmDse
nonoest ers, sinethicone ium l.aur If cr),

| anol i n est%ﬁbhgﬁﬂ’éFH@Pﬁ'“%ﬁngﬁ?éwﬁgé@%?gd}Fé%smg Eﬁﬁﬁ&ésg ®not
limted to,phrfebaltical@bkipbsitsit®lisered to s@ﬂmahlyﬁibmy@mnai vax:thdprabdngﬂ c acid
and the salts thereof, boric acid and the salts 25 thereof, sorbic acid
and thé5saI9§W¥ﬁ§¥@8?&”@H1orbutanol benzyl al cohol, thlnerosal

phenyl nercuric a5ehat ehafderbed |b§1ta8norﬂﬂa$ EMTRE S8 ph&@ﬂﬁah{é&fbblﬂm ehlwe; de,
cetyl pyridinium chloride, nethyl paraben, and gro abe SU|5abIe
fillers inditidere it dimitedotto, | dpacRRFOfE, Iagelrsc hd ‘Selag%t 8??‘"5 Lfgﬁrf(lf

mal todextrip Gnio $8iLdnR® of RlaligHaRS ost&Qytﬁ%dr@bh&asﬁsﬁ;Siny&htZser S
i ncl ude, but P&t e ng;ﬁ{ t%"gd to, trieth g{ ?Ftrate pol yet hyl ene
ossxﬁcans progressiva, calcinosis umversahs and such afflictions as arthritis, neuritis,

and

20  bursitis, tendonitis, and other inflammatory conditions which predispose involved tissue
to deposition of calcium phosphates.

The oral dosage forms of the present invention are suitable for administration to a
patient according to a continuous dosing interval of daily, weekly, three times per month,
twice monthly, and monthly.

25
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

30  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

35 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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glycol, propylene glycol, dibutyl phthalate, castor oil, acetylated

nonogl ycerides, and triacetin. Suitable polynmers include, but are not

limted to, ethylcellulose, cellulose acetate trinellitate,

hydr oxypropyl net hyl cel | ul ose phthal ate, cellul ose acetate phthalate, 35

pol yvi nyl a®tWPE1F8E hal ate, and Eudragit(r) L 30-D, EXGTAERPP48Y7 100- 55,

(Rohm Pharma 17 WD 2006/ 112889 PCT/ US2005/ 042887 5 GrbH and Co. KG

Dar st adt , Germany), and Acryl-EZE(r) and Sureteric(r) (Colorcon, |Inc.,

West Point, Pa.). Suitable lubricants include, but are not limted to,
nmagnesi um stearate, stearic acid, and talc. 10 Methods of Use The present

| nvent I gn. fah':!é) {)@é‘fprl eeA ALER 15O dnd Tk m%ogf lrIc[Lﬁﬁﬂtgl BB Ninkie@ YERTiihg ofliigeases

characteri abnornmal cal cium and sphat’'e net abol i sm conpri si ng
admi ni st er i dags of @leawmnmm@nn@tlﬁéstrammow Brgille) qalsadas sfickerss 4p@indgid

effective agpun, &Ler R0 aégﬁgg@;ageg& edc@rmggsﬁelnpnE%ﬁlé@%f%&cké@@dn@ hunan

or other mafmal via the or descri bed herei n. D seases
characteri Zchs;bebs,mammls reed welh kmwamnathd aﬁhl@slpﬁag ¢hoge desppbddsmU-pclaiddo.  but

are not |i %% 5 é)%oﬂor%sgeloqgs{l?dsk§ ff 3 JisSpass 4(8qz§t3q:' t el RcrEns)

hyper par at érca I gnancy, osteol’ytic bone
met ast ami S,Ma 0411988 ossi ficans progreSS| va, calcinosis universalis, and

such afflictions,as arthri.t. neuritis bus t Q nd oth
i nfl ammat ory co?ﬂ%ﬁt‘f’?@ﬁsg\fﬁ‘f%hdaﬂrcé)mpgf) & leflsg ‘i()%%gs? i C%' g%S%?tl on ofe r
cal ci um phagphah®fe andlh ehetitial agas agPatf] ez{saneodraltdwagarfeslenf ari mempamrmgar e

i erval offiity PrREE e 8t et SORTR, D7t B Qo bhFY g "0

mont hly. 25,816 foFRSe RY B8 Prtserit MwRAtidromcilgy tdpauless empmsea; tabletss clhfhsablear e
particularly useful for —admnistering t orns descri bed

| d
her ei n Hccdriptpgandothy 'l‘!‘@nt'lr}‘mﬁi’uss"‘](‘il(fg"“ﬁgoth %ﬂ{é‘glﬁuéqﬁ‘?qﬂaﬁe N RE TS ¢ hr ee
tines per npidfon GG BRHOLY iltedBNEAtYm Sbdhatel kslcium c1trate calcium

malate, calcium citrate malate, calcium glubionate, calcium gluceptate, calcium

gluconate, calcium lactate, dibasic calcium phosphate, and tribasic calcium phosphate. In

one embodiment, kits of the present inventibn may include tablets comprising 400 mg to
20 1500 mg calcium.

The term “vitamin D,” as used herein, refers to any form of vitamin D that may be
administered to a mammal aé a nutrient. Vitamin D is metabolizéd in the body to provide
what is often referred to as “activated” forms of vitamin D. The term “vitamin D” can
include activated and non-activated forms of vitamin D, as well as precursors and

25  metabolites of such forms. Precursors of these activated forms include vitamin D,
(ergocalciferol, produced in plants) and vitamin D3 (cholecalciferol, produced in skin and
found in animal sources and used to fortify foods). Vitamins D, and D3 have similar
biological efficacy in humans. Non-activated metabolites of vitamins D, and D3 include
hydroxylated forms of vitamins. D; and Ds. Activated vitamin D analogs cannot be.

30 administered in large doses on an intermittent schedule, due to their toxicity in mammals.
However, non-activated vitamin D, vitamin D;, 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 presént invention may include tablets

comprising 100 IU to 10,000 IU of vitamin D.
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30 conprise one or nore oral dosage fornms conprising risedronate and a
chel ating agent and a neans for facilitating conpliance wth nethods of
this invention. Such kits provide a convenient and effective nmeans for
assuring that the subject to be treated takes the appropriate oral dosage
formin theWbiPedissYosage and in the correct manner. TPREUSEEHPA2B%nce neans
of such kits includes any means which facilitates adninistering the 35
active according to a method of this invention. Such conpliance neans
includes instructions, packaging, and di spensing nmeans, and conbi nations
thereof. The kits can 18 WD 2006/ 112889 PCT/ US2005/ 042887 5 al so conpri se
a nmeans for ai difngndihe eﬂ%@@iﬁﬁént e bfjme'}gcﬁhkt inQfioh ity tigudeOor il Bbeng Of
t he days of the week, nunberin il lTustrations, arrows, Braille, cal endar
stickers, n@numd§$hmd@nmgmn@bo ﬂh@ﬂmnéﬁhsﬂﬁwéé?fﬁbﬁmﬂﬂwéém@%b@@“b@ethe
atient. Rt By pknown in the
grt mclEgél <g§gu escr?t&%a&ﬂﬁﬁgﬁhggﬁ&ﬁhﬁﬂq%ﬁ%??%l 4d%ﬁhklora et al.
i ssued Aug. 2 I’Qagqlloamt whrSimiBag enamplessiliRstaiel the otmwations,inseasesds. and Mar .
14, 1989. QP (QQ% Yeonit h&mgéts can conprise at |east one oral dosage form
conprising 8 éﬁron e"and a chel ati ng agent and at | east one oral
dosage foor m of an acconpanyi ng nuﬂﬂb@ﬂPLEPreferred nutrients are cal ci um
and/or vitamn D. Oal fornms of caIC| ﬁable for use in the present
i nvention include capsul es, conpresse e chewabl e 15 tabl ets, and
the |ike. TypiC@hwﬁatba&@wﬂﬁaotmﬁahmgmnmﬂmmMabmbEmﬁA use in the present E
invention include but are not limted to cal cium carbonate, calcium
citrate, calciummlate, calciumcitrate mal ate, cal cium gl ubi onate,
cal ci um gl ucept ah@ric-eaHtéd thiblets %dﬂ&ﬁlﬂgh&:dr&@{e@hﬁllmlra@reﬁm@de @mmmg gal ci um
phosphate, and tribasic cal cium hos hat e. e enb q#gp ts of t he
presenﬂ5|nW@ﬁF@&ﬁmR%V“WﬁéﬁGﬂ@m?ﬁﬁf@P BGBW%WFﬁﬁﬁap %ﬁ

cal cium Th pl}lﬁl@@ud\%éﬁg‘c&n&smoﬁ% usedoibgrein, refers to any form of_ _
vitamn D t be admnistered to a nannal as a nutrient, . Vitamn Dis

met abol i zed in M@n@ts@lyoaslag pRIBRASEEN 1%@1“‘1“5!“ theferm ofgrlasaperFopiging the

"activat ed" The term"vitamn D' can include activated
i ok g%'tﬁ)lc!?'
and non- achvggag)%én vitamn D, as well as precursors and 25

net abol i tes of such fewnﬂhnﬁméknh@dﬁ§p@$wphese activated forns include

vitam nZOD2 Ingredients:
Eudragit L 30 D-55® (wet basis) 143.3 mg
(manufactured by R6hm Pharma GmbH and Co. KG, Darmstadt,
Germany)
Triethylcitrate 6.45 mg
25 Talc 21.5mg
Red Iron Oxide 0.22 mg
Simethicone emulsion (30%) 0.43 mg
Polysorbate 80 0.43 mg
Purified Water 307.7 mg
30 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

35 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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(ergocal ciferol, produced in plants) and vitam n D3 (chol ecal ciferol,
produced in skin and found in aninmal sources and used to fortify foods).
Vitam ns D2 and D3 have simlar biological efficacy in hunans.
Non-activated netabolites of vitam ns D2 and D3 include hydroxylated forns
of vitam nsMIRYYHA28B. Activated vitam n D anal ogs canA&H/USa0s/&3887

adm nistered in large doses on an intermttent schedule, due to their
toxicity in mammal s. However, non-activated vitamn D2, vitam n D3, and
their nmetabolites may be administered in |arger doses than "active" forns
of vitamin Don an intermttent basis, wthout toxicity. In one

embodi mgnt ,yikids ’F-Hce r@sﬁlﬁm@'&@a‘-‘tﬁ@’éus‘péﬂéﬂ)ﬂtl& QecABYankd MeikdddBrob @uethe cofBPT | Si ng
100 U to 10,000 1U of vitamn D. 19 WD 2006/ 112889 PCT/ US2005/ Q42887 5 In
anot her entversessefihe oF talegtare Wansfried drthe papiBmPanGHd RERPedtFLY ifieccaHE%0r nor e
nutrient t V. urt her

enbodi nent ?Qégﬁ}g T%gll%!tg odsogtg %198 %Eta‘r{fdé%!tl H?o&%gsﬂéiégag l({)hltjlghg r&w%é cal ci um and
about 400 lquentity effvonting solitien has|beewappljedh orrbleisrarg ihegcaokesrapt eellacted it rat e t he
fornulatlons bty QG 3% and uses of the present invention. 10 EXAMPLES
Exanpl e | Eﬁ%erlc ated Tabl ets Contai ning Ri sedronate and EDTA

Ent eri ctocoat ed tAabhmtgswmglmgamrmf Wl(uo@bshhdsbais gppipdibESDTaY ing e awde by
preparing a 15. coat |on c ef.s I ng

ri sedronat &° ?ﬂﬂmﬁﬁfﬂ H@“?ggim chnmnm g%ﬁéﬁéggﬁdﬁﬁ?Ab &8¥§gﬁﬂto sai d
tablets. AB®NMweric coating conp05|t|on is prepared in the formof a

| acquer containing the follow ng excipients, per tablet: A Enteric
Coati ng Suspension 20 Ingredients: Eudragit L 30 D-5500 (wet basis) 143.3
ng (manuf act ur gd daynpReSTRBIRIS Wonfaifig Riseliréate SKEEDDA nst adt,  Ger many)

TrlethIC|trate645 25 Talc 21.5
y The entenrl:gcoatxng suspension preparrT;:gd in Part A above is sprayed onto 35 mg

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

Active Ingredients:
Risedronate Sodium 35 mg*
Chelant:
20 Disodium EDTA 100 mg
Excipients
Microcrystalline cellulose 85.8 mg
Sodium starch glycolate 6 mg
Stearic acid 12 mg
25 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
30  microcrystalline cellulose are passed through a mill and addgd 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.

35
Example 11
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Red Iron Oxide 0.22 ng Sinethicone enulsion (30% 0.43 ng Polysorbate 80
0.43 ng Purified Water 307.7 ng 30 The enteric coating is prepared using
the foll owi ng method: A pignment suspension is prepared by adding

pol ysorbate 80, ground ferric oxide, and talc to approxi rratel)/ t wo-t hi rds
of the puri W(b%f"‘i%é?"é? whil e mixing. The suspension s BATABA00B288t | east
two hours. The 30% si net hi cone enul sion and the remaining water are added
to the pignent suspension and nmixed for at |east 45 mnutes. The Eudragit L
35 30 D-55 solution and triethyl citrate are conbined and m xed for at

| east 45 m nutes. The pignent suspension is then added to the Eudragit

sol utiony and nixed f Q3R (il aBids WohA0NE Kid28R%eReT £PSA005/ 042887 5

m nutes. The resulting coating suspension 1s screened and m xed throughout
the coating process. The core tablets are transferred to the coating pan
and preheat ed WEthrig—%Sﬁﬂ Pa'ﬂ%lts cdn®dhd Gised GAlELoiM @recﬂ@%d?éh adl3ib@pa typi cal
pan coating process until the required quantity of coating solution has
been appl i eglowTabhgt simaleemethedset fathen Exaneplebl | ected in  suitable

containers. 10 A coating, AELAN O34l POR6L kA GALLAR) dles rBRked by

sprayi ng the above lélérrpo rtron o conpresse et's contal ning

ri sedr omat exaip@ntsPeAtaber:epared in Part B below. B. Conpressed Tablets
Containing Ri se?ron(gt ~and EDTA 15 The enteric coating suspension prepared
in Part A above 1&° e[ﬂ?sayed onto 35 ng risedronate tablets, each tablet

wei ghi ng 240 ny sand-Bzaqhatehdtaetbng: Active | ngrediepts: Risedronate Sodium

35 nmg* Chelant:_ 20 Di sodjyum EDTA 10 .. Excipients Mcrocrystalline
cel l ul ose 85.8 ﬁ:ﬁﬁ’r‘é’&d "ﬁ'mwﬁﬁeﬁf%ﬂw%ﬁidé 6 ny

Purified Water 950 mg
15
A coating weight of 40% weight gain is applied by conventional pan coating to
tablets containing 150 mg risedronate and 75 mg EDTA so that oval tablets, each
weighing 500 mg, result. The composition of each tablet is as follows:
Active Ingredients:
20 Risedronate Sodium 150 mg*
Chelant:
Disodium EDTA 75 mg
Excipients
Mannitol 100 mg
25 Starch 1500 159 mg
Silicon Dioxide 1 mg
Stearic acid 15 mg
* This amount is calculated on a risedronate anhydrous monosodium salt basis.
30 Example HI

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

35  applying said coating composition to said tablets.
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Stearic acid 12 ng 25 Magnesium stearate 1.2 ng * This anount is cal cul ated
on a risedronate anhydrous nonosodi um salt basis. Tablets having the
conposition set forth above are prepared as follows: The risedronate

sodi um edetate di sodium sodium starch glycolate, and 30 m crocrystalline
cel lul ose aM® PUEEP t hrough a nill and added to a bl eFdUSEYHPHHED with

an intensifier bar. The m xture is blended for approximately ten m nutes
with the intensifier bar on. The stearic acid and magnesi um stearate are
screened and added to the blender. The blend is m xed for approxinmately 3
mnutes with the intensifier bar off. The blend is conpressed into tablets
usi ng a gsui t abl e ARkigLodmESSmpatRio afedlih theddrnV\6? 220Q06AcbaBH9ng the

PCT/ U82005/ 042887 5 Enterrc- C%at ed Tabl ets Contai ni ng sedronat e and EDTA
Ent er i c- codpdeivipgpreanients peittehleli ng ri sedronate sodi um are prepared as

descri bed bel ow, using %ﬁérf@dcﬂf1n§'§&s{3&&o§et forth in Exanple |. A coating
conposi tion is prepar ed froma |l acquer containing the following 10

exci pi ents, per t abl efngradigtsedi ents:  Acryl - EZE (manuf actured by 200 ny

Col orcon, Inc. Wsst ) s Purified 950 ng 15 A
coating wei ght of 40% M%h%%gg??%. ezg%)sllls?ed by conveér?fl}l onal pan coating to
t abl et siocont ai ni ng 150nargfactus@d1yd1mme?lan"da GHbhpnEOPAKgoDuistadoval t abl et s,
each wei grtlir@ 90 ng, result. The conposition of each tablet is as

foll ows: ActiV&¥ngredients: 20 Risedronate Sodium 150 mg* Chel ant:

Di sodi um EDTA 75rietyylcitrate 1.54 mg
' Talc 11.56 mg
Red Iron Oxide _ 0.02 mg
15 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,
20  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

25  minutes. The resulting coating suspension is screened and mixed throughout Fhe 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.

30 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
35 risedronate tablets, each tablet weighing 290 mg and each containing:

Active Ingredients:
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Exci pients Mannitol 100 mg 25 Starch 1500 159 ng Silicon Dioxide 1 ng
Stearic acid 15 ng * This anmount is calculated on a risedronate anhydrous
nonosodi um salt basis. 30 Exanple Il Enteric-Coated Tablets Containing

Ri sedronate and EDTA Enteric-coated tablets containing risedronate and EDTA
are made by Wt ¥p®HR8Y a coating conposition and conpr F&IABR0B12EYs
containing risedronate and EDTA, and then 35 applying said coating
conposition to said tablets. 22 WO 2006/112889 PCT/ US2005/ 042887 5 An
enteric coating conposition is prepared in the formof a |lacquer containing
the follow ng excipients, per tablet: A Enteric Coating Suspension

I ngredi ents: EBEudtiaQidnate S3@iukx S5(r) (wet basig)m@l. 37 ng 10 (manufactured by
Rohm Pharma GhrbH and Co. KG Darnstadt, Gernany) Triethylcitrate 1.54 ny
Talc 11.56 ny Hewlapton Oxi de 0.02 ng 15 Sinethi cone enul sion (30% 0.05 ny
Pol ysorbate 80 Gyloy@Epyrified Water 79.2LgaGghe enteric coating is
prepared using the follow ng nethod: A pignent suspension is prepared by
addi nﬁ_ pgl ys?rbﬁ)@lp&@ISi ground ferric oxide, 20 and talc to approxi mately
two-thirds of t r'gf'c?l)\/\/ater whil e m xi ng. suspension is mxed for
at | east two hoﬁ%@olfvrﬁe 00% si met hi cone errulnlgil'c%ﬁ%nd tE\e remai ni ng wat er
are added to theétgrigent suspensi on and m xed-Ywg at | east 45 minutes. The

Budragit L Sodium Starch Glycolate 7.25
Magnesium stearate 1.5 mg
* This amount is calculated on a risedronate anhydrous monosodium salt basis.
15 Tablets having the composition set forth above are prepared as follows:

The risedronate sodium, edetate disodium, sodium starch glycolate, %2 of the ProSolv
SMCC90, ¥ of the stearic acid and ¥ of the magnesium stearate are passed through a mill
and added to a blender equipped with an intensifier bar. The mixture is blended for
approximately twenty minutes with the intensifier bar on and then chilsonated and milled.
20 The remaining ProSolv SMCC90, and stearic acid are added and mixed for another 10
minutes. The 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
25 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.

30 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
35 (manufactured by Rohm Pharma GmbH and Co. KG, Darmstadt,

Germany)
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30 D55 solution and triethyl citrate are conbined and m xed for at |east
45 mnutes. The pignent suspension is then added to the Eudragit sol ution
and m xed for 30 to 60 25 m nutes. The resulting coating suspension is
screened and m xed throughout the coating process. The core tablets are

t r ansf er r ed M2 d28dat i ng pan and preheated with occadi@AEPOSPETi ng.

Tabl ets are coated, using a typical pan coating process until the required
gquantity of coating solution has been applied. Tablets are then cool ed and
collected in suitable containers. 30 A coating weight gain of
approximately 10% (total solids) is applied by spraying the above

conposi t4 on ont o e@RRiLssSed tabl ets contai niiy g sedronate and EDTA,
prepared in Part B below. B. Conpressed Tabl ets Containing R sedronate and
EDTA The enteri daoating suspension prepared4di™&art A above is sprayed
onto 35 ng 35 KiFERTRARS Gt abl ets, each tal@thmpei ghing 290 ng and each
containing: Active Ingredients: 23 WO 2006/ 112889 PCT/ US2005/ 042887 5

Ri sedronat e SodiWhitedthromatohel ant:  Di sodi u®DTA 100 ng Exci pi ents:

ProSol v. SMCC 90 gasic Acid 144y Sodi um Starch G ycol ate
7.25 Magnesi umsﬁégﬁgé%ﬁ&sgon *OSThi s anount i'ggcal culated on a

ri sedromat e anhydlysarbateBhosodi um salt basi s.0.2018g Tabl et s havi ng t he

conposition set fo tpwaﬁ]ove are prepared as : The risedronate
sodi um edet at ePHPé%dl & sodi um starch gl yclg))f'glt)g%gs' /2 of the ProSolv

SMCCO0, '/ 2 of tiiheesbiéaedatingis pbpamdiusii@thefollovingraghesi um stearate are
Dar . The i xtur & PETBHSHREE T PEBFOR Harey eyt et ene "
i ntensi fi erwhigd CRBmande, thealabiapgoxiatety twodhindsl df e purified Witer wigheai ni ng
Pr ool V1 SSNCn%?(ng %‘?lg s&%gnas'{oh?s I%S(Ie(ij fo?gF leaaégtc\ix(/ao offillps(.:i T@e%g o sflrgéthi%cl)’]n%teg% SiO]flo
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 triethy! 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
20  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
25  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:

30 Active Ingredients:
Risedronate Sodium 50 mg*
Chelant:
Disodium EDTA 142.9 mg
Excipients:

35 ProSolv SMCC 90 188.3 mg




m nutes. The remai ni ng magnesi um stearate i s screened and added to the

bl ender with the granulation. The blend is m xed for approxinmately 3
mnutes with the intensifier bar off. The blend is conpressed into tablets
using a suitable tablet press. Exanple 1V 25 Enteric-Coated Tabl ets

Cont ai ni ng RO8eY1328t e and EDTA Enteri c-coat ed tabl et s FEGAISOHP4IH7

ri sedronate and EDTA are made by preparing a coating conposition and
conpressed tablets containing risedronate and EDTA, and then applying said
coating conposition to said tablets. 30 An enteric coating conmposition is
prepared in the formof a lacquer containing the follow ng excipients, per
tablet: A Enterdigi€0ald Ng Suspension Ingregdigpgs: Eudragit L 30 D-55(r)
(wet basis) 66.10 ng 35 (manufactured by Rohm Pharma GrbH and Co. KG

Dar mst adt,  Ger rf@dipm arcinGlyzobsy 112889 PCT/ USH005/ 042887 5 Triethylcitrate

1.99 ng Talc 14. w I ron Oxide O. VWi te Chromat one 0.07
Si et hi cone errull\gzlzgggg‘zrgg%lja .06 ng 10 Pol ys%?%‘gge 80 0.20 ng Purified

Water 101.89 ny * This amntreiis @lcobéediong rissdrpratqrmhpdtovssthonpsediem st basisi ng

met hod: A pignent suspension is prepared by addi ng pol ysorbate 80, ground
ferric oxide, Wiite Chromatone, and talc to approximately two-thirds of
the puridied watTablewthialiag s compositinn s§tertls eisyye asipoepaied amfolledsf or at | east

oo o e SRR SR RSP S D0 g oo edde:
L 30 D55 smbsdli SMGUW, %ilof eeRichricadid @ides af the aagivsinedstarde are paded f or  at
least 45 miputes.  The pignent suspension is then added 1 the Fudragit
blended for approximately twenty minutes with the intensifier bar on and then chilsonated
15  and milled. The remaining ProSolv SMCC90, and stearic acid are added and mixed for
another 10 minutes. The 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.

20 Example V
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
25  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:
30 Eudragit L 30 D-55® (wet basis) 150 mg
(manufactured by Rohm Pharma GmbH
and Co. KG, Darmstadt, Germany)

Triethylcitrate 10 mg

Talc 30 mg
35 Black Iron Oxide 0.1 mg

Purified Water 250 mg
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and m xed for 30 to 60 m nutes. The resulting coating suspension is
screened and m xed 20 t hroughout the coating process. The core tablets are
transferred to the coating pan and wth occasional Tablets are coated,
using a typical pan coatlng preheated jogging. g p process until the
required qutftiYIEF? coating sol ution has been appl i ed PCFABPUPA28Ye then =
{ <cooled and coll.ected in suitable containers. A coating weight gain of
approximately 9% (total solids) is applied by spraying 25 the above
conposition onto conpressed tablets containing risedronate and EDTA,
prepared in Part B below. B. Conpressed Tabl ets Containing R sedronate and

EDTA Thesenteri CrHéQﬁEehE‘Goa%H?B%ﬂeﬁiaféﬁ upheRReItbwif Mahbd:A above is sprayed
onto 50 ng risedronate tablets, each tablet welghing 414.3 rrg and each

cont ai ni ng: 30 A’Bteut%av%eha@alr@h?@deWé@&fiéﬁatp@r@adifw Yjer angypairedht -

Di sodi um EQLf LéhFrorn. n'gTheEﬁfé'th?lc%FQteS 18 §<§ieﬁ>r\9§9|08ntm %@(114388 ’ﬁlenﬁsulgnrg WO
2006/ 112889 PCT/ US2005/ 04288 5 Stearic Acid 20..7 ng Sodi um Starch

d ycol at e 1@gwent\ugprasipuris sexiapasted thrapehng SCfeFﬁl o anbiable mill doskated on a
risedronate, TUP%?J 1 QUSTHIGRASRA I WY 53k 1?9&&%? l?t?thg-l?‘pél(ﬁh %o DavilaBR Veliel

conp05|t|on orth above~are prepared he risedronate
sodi um 1@dearaltdelut¢d sodliaporticditherpusified whtery| Theglignenf sushensfontihgen midedisl v

SMCCO0, 9% tearic 9@, of.. t ghesi um stearate are passed
t hrough a fjlthn déuaea Y ufl%%grbilgg egduem'tljwjﬂ?o ‘with. an intensifier bar.

The m xtur e is Iblaesmdﬂﬂe touting ppun, aké nmh}ﬁhgsed m}etsy(lmlqgmesaiuing his¢dienate
intensifier

prosor v SvcedorDRR ekt delidh diaraicuba B Tl S0 el EF Rl
m nut es. Theisseasvh B peayB@ Mo Sheiablsk @auippreimnstely A0eraadpaminaedd&éhenohd he
15  spray cycle is completed, the temperature is reduced and the tablets are removed and
dried at 30-35°C for approximately 1 hour.
A coating weight gain of 35% (total solids) is applied by spraying the above
composition onto compressed tablets containing risedronate and EDTA, prepared in Part
B below.
20 B. Compressed Tablets Containing Risedronate and EDTA

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*
25 Chelant:
Disodium EDTA 75.0 mg
Excipients
Microcrystalline cellulose 149.5 mg
Sodium starch glycolate 9mg
30 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
35 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 is mixed
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bl ender with the granulation. The blend is m xed for approximately 3
mnutes wwth the intensifier bar off. The blend is conpressed into tablets
using a suitable tablet press. 20 Exanple V Enteric-Coated Tabl ets

Cont ai ni ng Ri sedronate and EDTA Enteric-coated tablets containing

ri sedr onat e WAhW0EH88% are nmde by preparing a coating JSHIS3PBH7and
conpressed tablets containing risedronate and EDTA, and then 25 applying
said coating conposition to said tablets. An enteric coating conposition is
prepared in the formof a lacquer containing the follow ng excipients, per
tablet: A Enteric Coating Suspension Ingredients: 30 Eudragit L 30 D 550
(wet basks) g6 MOThd BEHAS AC e ds psidRobempRAI MBI TRile@nd 1Ge. rdff@ining
Darmst adt, Germany) Triethylcitrate 10 Talc 30 ng 35 Black Iron Oxide
0.1 g Puri ficserrysalléne celgosegnd ﬂ@lwtzmbggml@sa@ apded adruns) wibegiPms The
enteric Coaﬁ"hmrﬂggier%rs?egﬂg 8844 H%héﬁ%dﬁ%ﬁnﬁ%i%&‘éﬂgﬂgaﬁ&a@ﬂb &ii6n fsakGerad bl ack

bri
iron oxide are a to a portion of purifi wat er and m xed until
uni f orm Th&alilets areitheh chmprgssed pr a sl ablgt pigsscont i nuous mi xi ng. The resul ting
pi gment suspension i s next passed through a screen or a suitable mll to
break up agglonerates. The Eudragit L 30 D-550 is screened and t hen added
to a suntabl e vessel 10 and dil ut ed Bxample¥Iporti on of the purified water.
The pignment suspgnsion is th dded .t he~di.l. ﬂt Lty SUSRENSI on
and mi xed unti |l pﬁﬂ’ie P%P?ﬁd%?tﬁngggﬁflf gﬁ?teed)(r:%’gettsl (rjl(ént%}éﬁr}jg l%gl%égo{?}%r esoseﬁgt abl et s
(10 kg) contamiatting risedronate and EDTA, described below, are warnmed to
about 30-35C. The enteric coatin spensi.an i.s .sprayed onto . tablets
at appr oxi nat el Bﬁ?ﬁ 6?%“%88%%6&%ngﬂetgﬁoé’ial?lﬂ%n?gr gﬁt%?&ja%qnlemlhgt%ggnpl et ed,
t he tenper ahbdeny fefabfgls 65 RN coliRiglcalp&itbnané commpresseditabled containing

15  risedronate and sodium citrate and then applying said coating composition to said tablets.

The first layer (Time Dependent Coating Layer) coating composition is prepared
in the form of a polymer containing the following excipients, per tablet:

A. Acid Soluble Coating Layer

Ingredients:

20 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:
25 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
30 Ingredients:
Eudragit L 30 D-55® (wet basis) 150 mg
(manufactured by Rohm Pharma GmbHand Co. KG, Darmstadt,
Germany)
Triethyl citrate 6.0 mg
35 Talc 15.0 mg
Red Iron Oxide 0.25 mg
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dried at 30-35C for approximately 1 hour. A coating weight gain of 35%
(total solids) is applied by spraying the above conposition onto
conpressed tablets containing risedronate and EDTA, prepared in Part B

bel ow. 20 B. Conpressed Tabl ets Contai ning Ri sedronate and EDTA The enteric
coati ng susmg@dzsﬁ?epar ed in Part A above is sprayed WiHG28SH787

ri sedronate tablets, each tablet weighing 240 ng and each contai ni ng:
Active Ingredients: Risedronate sodium5.0 ng* 25 Chelant: D sodi um EDTA
75.0 mg Excipients Mcrocrystalline cellulose 149.5 ng Sodi um starch
glycolate. 9 ng 30 Stearic acid 1.5 ng * This anount is calculated on a

ri sedrongte anhygl;@ids waiosodi um salgh npasis. Tablets having the
conposition set forth above are prepared as follows: The tablets are
prepared by si evhegnicrie coatiag rrserarced Usiag thedoliavyredrdAd: and the 35 EDTA with

/2 of the m Cro&?&fl‘feﬂﬂéu R6si6Ls! h’ér?‘ax%@bgQ&&n%iﬁ%d%@féh@&hdé)h@@@%&o The bl end

is then m xed un un| orm e stearic acid i s added and
t he bl end |spmwm@tel}'ZWO-‘v@dB@O@ﬁPm@@@@vmll)smvsg 0flxs®Fremsipy istmEed  The

bllend is th W af [Bast §+OI h%f.lrscq'ﬁg g&ﬁgtﬁgg LY 4o‘ﬂﬂlon-mc?tr{cﬁl”?élﬂhtggre Cf mbined

m crocrystalline ¢ oSe an dI"um starc gl'ycol ate are added and m xed
unti |l un f oamd mixdhfer atlerst 40 mglusaseﬁhe pigmenit duspsnsidnan thaul dddgd andie Fustegit unt i |

adequat e Iubrlcatl i.e hets re t I €SS n a rotar
tablet pr eslulpga Eg ?é" \67% t#&r&‘”ﬁ’epen i UI{E‘%coépﬁgsugg%gfsesg%f’g@I ets Y
Cont ai ni ng Rd&ﬁldé@ﬂhﬁiugh(ﬂmdme%ﬁhngr’pm(ﬂst rate. Tinme Dependent and Enteric
Tabl et s cont ai ni %rlsedrg e and s g gltr te ar et(?% 1[i)reparlnga
two | ayer coati nﬂ‘ CORPGEset tsa‘ﬁ‘c’:ltrﬁrg?f‘&" & 80?3 B¢ E?r‘sang(?ﬁet SHRT WY
occasional jogging. The compressed tablets are coated with the Time Dependent Coating
15  then with the Enteric Coating Suspension 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 10% for the Time Dependent Coating and 13% Enteric
Coating (total solids compared to that of the core tablet weight) is applied by spraying
20 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
25  and B above is sprayed onto 5 mg risedronate tablets, each tablet weighing 500 mg and
each containing:

Active Ingredients:

Risedronate Sodium : 5 mg*
Chelant:
30 Sodium Citrate 250 mg
Excipient
Microcrystalline Cellulose 109.5 mg
Croscarmellose Sodium 25.0 mg
Mannitol 100 mg
35 Magnesium stearate 0.5 mg
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15 risedronate and sodiumcitrate and then applying said coating
conposition to said tablets. The first layer (Tinme Dependent Coating
Layer) coating conposition is prepared in the formof a polyner containing
the foll ow n% exci pients, per tablet: A Acid Soluble Coating Layer

| ngr edi ent sW 22‘(9“[2%?\% cel I ul ose 40.0 my Di buty Sebacat &CE/UFYISFE¥Iene 250
mg Ethyl Al coholc 70 ng The acid soluble coating is prepared using the
foll owing nethod: 25 A solution is prepared by adding the ethylcellulose to
approximately two-thirds of the toluene:ethyl alcohol mxture while

m xi ng. The solution is mxed for at |least two hours. The di buty sebacate
i s addedsand m e digipyaRiidsdi tional two hourpssmg The resulting coating
solution is screened and m xed t hr oughout the coatl ng process. B. Enteric
Coati ng Suspensifowfied®asigr edi ents: Eudragi t'%0-0388 D-55(r) (wet basis) 150
ng  (manuf act ur ed Th JRebmpiE &'?d’u@ed%"x’%@&fo@e ar}ﬁ%}iﬂmﬁ@r‘hgﬁs@&lhm sal&Bds{Eany)
Triethyl citrate 6.0 ng 35 Talc 15.0 ng Red Iron Oxide 0.25 ng 28 WO
2006/ 112889 PCT/ US2005/ 042887 5 Purified Water 260 ng The enteric coating
i s prepared usi nﬂabfe@%a(lfﬁglﬁ%v@o gogﬁ‘?cfnﬂgpfoﬁﬁa%vg%% %Q@'ﬁﬁio% is prepared by
addi ng ground ferric oxi approximately two-thirds of the
purifiedo wat er \ifiiclrigedronatargdiulh eodsurs pigatsi wrerdcsystalline dellulese, qeschragdoset wo
hours. The =] dra I I t r.e.,conbi ned 10
and m xed for ar ann}o{l%ﬁ%g}nf \5@@]&6&}%{% a?é'&gss&gtﬂ%é perﬁf';ul a%ﬁta?%e%ttﬁe added to
t he Eudr agi tbendeod:qmippedlwahdn mteosifief ar. Bl mixnGOisrblanded®r appheximeatslylteri ng

coating s usr%mu&e nth the 1nt%{1§{3 er%ar on and granulated with purified water for 15 minutes.
The mixture is dried overnight at 30°C, passed through a mill. The magnesium stearate is
15  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 VII
Time Dependent Delivery Tablets Containing Risedronate and EDTA

20
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:
25 A. Coating Suspension
Excipients:
Carnauba Wax 80 mg
Beeswax 35mg
Polyoxyethylene sorbitan monooleate 11 mg
30 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
35  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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and m xed throughout the coating process. The conpressed tablets are
transferred to the coating pan and preheated with occasional jogging. The
conpressed tablets are coated with the Time Dependent Coating 15 then with
the Enteric Coating Suspension using a typical pan coating process until
the requi re&’%@ﬁﬁ‘t‘%ﬁ% of coating solution has been applﬁcé"g".sz"?élﬁizﬁk are
then cooled and collected in suitable containers. A coating weight gain of
10% for the Tinme Dependent Coating and 13% Enteric Coating (total solids
conpared to that of the core tablet weight) is applied by spraying 20 the
above conposition (A and B) onto conpressed tablets containing risedronate

and sodpUMjdaiink atrebl@E 8B 6REH, LiindRfbichl f38OMing brocés WRilaBSRYuilabl et s
Cont ai. ni ngn{?ad;ggegronate and sodi uér:; E:ylbtrate The Acid Sol uble Coating and the

s€ ! . A
Enteric Coaflifaigtysispring sYntiqe @iy edbas hepapplied Tobletsaee thenygnslrd apd sprayed

onto 5 ng riSREINALRHIAReSrs. €ach tabl et wei ghing 500 ng and each
containing: Active Ingredients: Risedronate Sodium5 ng* Chelant: 30

Sodi um Citrat e 24@0atge WEiehi et 30/ dotalselids) iiapplisd byspraygingdhe 2boee 5 ny
Croscarnel | i i . i e 0.5 ny
20 W0 2006/ 11 é)gfgag*ﬁ %%%3%8%%5%%%? °5§*“5%g?§8%3?62a;‘rr0| e %g%ngﬁpuri fied
Wat er 100. OBrbglow. Thi s anobunt is cal cul ated on a risedronate anhydrous
nonosodi um salt basis. Tablets having the conposition set forth above are
prepared as follows: 10 The risedronate sodium sodiumcitrate,

m crocrystal |l i neB.cel | {loogpegssalr Tebirtr GatdiosgRissdyohategndridiii t ol  and

pol yvinyl pyrr ol i f4ong A Sud RSt e Baf AThble €4 AR 459nd

risedronate tablets, each tablet weighing 500 mg and each containing:

15 Active Ingredients:
Risedronate Sodium 35 mg*
Chelant:
Disodium EDTA 150 mg
Excipients:

20 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.
25

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

30  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
35 Enteric-Coated Tablets Containing Risedronate and EDTA
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bl ender equi pped with an intensifier bar. The m xture is blended for
approximately ten mnutes with the intensifier bar on and granulated with
purified water for 15 mnutes. The m xture is dried overnight at 30C,
passed through a m|l. The magnesium stearate is 15 screened and added to
the bl ender WOrHEYHPSAd is mixed for approxi mately 3 ni RETAS2HP4288% he
intensifier bar off. The blend is conpressed into tablets using a suitable
tabl et press. Exanple VII Tinme Dependent Delivery Tablets Containing

Ri sedronate and EDTA 20 Tine dependent delivery tablets containing

ri sedronate and EDTA are nmade by preparing a coating conposition and
conpressed t abl eEteiObdatidrabigs édn%dﬁg)lﬁs%th%nﬁﬂdnd EDTAarexislietty@repatid ¥i ng sai d
coating conposjtion to said tablets. coatin ositi IS ar ed
cont ai ni ng ARG SPTRRH Y 2BY EqpRrETIEdiab B%Foqtﬁﬁpgflsedn;g@te&“d ' ‘8{ pensi on
Exci pi ent s: apﬁﬁhgm@ga\/\@(c&ﬁbo@mm Begrviabietdd Ny  Pol yoxyet hyI ene sorbitan
nonool eate 11 30 Hydroxypropyl net hyl cel | ul ose 24ng Purified Water 500
nL The coating f\g CRHPRGHENRERE CRSNRBitipmis PFBRIC I e %tqﬁaépcqqfﬁéméé}rlwawa wax,
beeswax, polryiygtdibipeng sRtBle:an nonool eate, and

hydr oxypr opyl met hyl cel | ul'ose are added to the purified water at 60C and

m xed fdP 3 35 hours.AThé&nteds GoatingPuersasiphg m xture i s screened and ni xed
t hroughout the coati nglng,rgggtgs The core tablets are transferred to the
coating pan and preheat d W th occasional 30 I. WD 2006/ 112889

PCT/ US2005/ 042887 5 jElglga,grrtd« 30113{5l5®t(wed¢a315)coﬁ’t%dl,g using a typical pan
coating process until ire ti n (at 600
has been applied. Tabl arslu%?[gr flli%%og%o Q@Hggﬁ (rg{‘he’ arMEtgé&i tabl e

cont ai ners. GArmm@) i ng wei ght gai n of 30% (tot al solids) is applied by

sprayi ng’st he abo'}(r?ethylcitrate 2.15mg
Talc 7.17 mg
Red Iron Oxide 0.07 mg
Simethicone emulsion (30%) 0.14 mg
Polysorbate 80 0.14 mg
20 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

25  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

30 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

35 risedronate tablets, each tablet weighing 240 mg and prepared as in Example [B
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conposition onto conpressed tablets containing risedronate and EDTA,
prepared in Part 10 B bel ow. B. Conpressed Tabl ets Contai ning R sedronate
and EDTA The coating suspension prepared in Part A above is sprayed onto 35
ng risedronate tablets, each tablet weighing 500 ng and_each _cont ai ni ng:
15 Active | NgHR0VEA®E: R sedronate Sodium 35 ng*  Chel dft/USB%S88%m EDTA
150 ng Excipients: 20 Mcrocrystalline cellulose 50 ng Spray Dried
Lactose 245 ng Sodium starch glycolate 15 ng Magnesium stearate 5 ng *
This anount is calculated on a risedronate anhydrous nonosodi um salt basis.
25 Tabl ets having the conposition set forth above are prepared as foll ows:
The risedronate sodi um EDTA di sodi UgRanipledixocr ystal | i ne cel | ul ose, Spray
dried |actose and sodiu tarch glycol ate are. passed,throu .11 and
added 0 a bl ondBHeneGtEhSar PR APt SPRPiIE Rioedropue gy deiiyg

bl ended for gpaproxi mately ten mnutes 30 with the intensifier bar on. The
magnesi um stearate i s screened and added to the blender. The blend is

ni xed for appr oxEratieeapted capsyles eantaipmg risphronain AHRT A pregasdediys PrepARBS bl end
S compr es%%gatir%tc%nﬁ)@mi&t SndUSANEE1RinSUp S AR BntaRlgEliseBORSE andERMN @ny! | | 35
Enteric-Coated Tablets Containing R sedronate and EDTA 31 WO 2006/ 112889
PCT/ US2005/ 642 8ptying sditheaating carensisign toadaidesod gelatn eappitlerg ri sedronate and EDTA
are mde by DI ePREbificed oSiBBP AL iR (GAMRIARSRE dRRh Rl She
containing risedronate an , and then applying said coating

conposi ti onfdlowse edcipbilsgiestablsh ent eri c coating conposition is prepared in

the formof a lagquer gontainin S&sggnsion

Excipients:
15 Eudragit L 30 D-55® (wet basis) 200.0 mg
(manufactured by R6hm Pharma GmbHand Co. KG, Darmstadt, Germany)
Dibutyl phthalate 10.0 mg
Talc 30.0 mg
Red Iron Oxide 0.25 mg
20  Simethicone emulsion (30%) 0.50 mg
Polysorbate 80 0.50 mg
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
25 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
30 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.
35 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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foll owi ng excipients, per tablet: 10 A. Enteric Coating Suspension
Ingredients: Eudragit L 30 D-55(r) (wet basis) 47.8 ng (manufactured by
Rohm Pharma GhbH and Co. KG Darnstadt, Gernany) 15 Triethylcitrate 2.15
ng Talc 7.17 rrg Red Iron Oxide 0.07 ng Sinethicone enul sion ‘;30% 0.14
my Pol ysor BR¥EH2%914 ng 20 Purified Water 102.6 ng T/ BR0EP1E87c0at i ng
is prepared using the follow ng nethod: A pignent suspension is prepared by
addi ng pol ysorbate 80, ground ferric oxide, and talc to approximately
two-thirds of the purified water while m xing. The suspension is mxed for
at least two hours. The 30% si nmet hi cone enul sion and the remai ning water 25
are addedg to the pignent suspension and m xed for at |east 45 m nutes. The

Eudragit L30 DSSéb)p solution and triethyl citrate are conbi ned and m xed
SphGee e

for at |eastB-45 gng Gansulepteniuinine Sirsprends o FdTAhen added to the
Eudragit solpyti Qfer@NehafthX @GspbRion3 Brepe®ln PHNUL 8ove TREHHBBY I dnkdGoCARL | Ng
suspension is screened and m xed throughout the coating process. The core
tabl ets ar e rispdipnafesiofteglatio caprieless ereh WRENIRT 04 M8 §9F EMEACBEINME h occasi onal 30

j oggi ng. Tablets teU STy a typrcat pair coati ng pr Ub%bs until the

. > PFi éouagflﬂbn . :
required quantity of et I'ng solution has been applied. Tablgts are then

cool ed and col | ecfRdedronatesssiiivabl e cont ai ners. ThéOemgfferi ¢ coatji ng

Cabl ot s, _each §ab| AR aERls SRFHBnd pr opar o0 Q8E n Exanplle 18 32 W0
2006/ 112889 PCT/ US2oiid404286vDickidexanpl e | X Ent essimg Coat ed Sofft Cel atin
Capsul es Cont ai ni 18is(liiii§%%rDoTrKit e and di sodi um ED-E'ZA‘S mg

Total 550 mg

Gel Shell Composition

Gelatin 123.4 mg

Glycerin '  441mg

Anhydrized Liquid Sorbitol (Sorbitol Special, 271 mg

76%)

-1 Purified Water 17.1 mg

Titanium dioxide 1.0mg

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.
10
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
15  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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Enteric-coated capsul es containing risedronate and EDTA are made by
preparing a coating conposition and soft gelatin capsul es contai ni ng

ri sedronate and EDTA, and 10 then applying said coating conposition to
said soft gelatin capsules. An enteric coating conposition is prepared in
the form of W9 108¥ 488 containing the follow ng excipi QSTES29&P4288Dbl et: A
Enteric Coating Suspension Excipients: 15 Eudragit L 30 D-55(r) (wet
basi s) 200.0 ng (manufactured by Rohm Pharnma GrbHand Co. KG Dar nst adt,
Germany) Dibutyl phthalate 10.0 ng Talc 30.0 ng Red Iron Oxide 0.25 ng
20 Si net hi cone enul sion (30% 0.50 ng Pol ysorbate 80 0.50 ng Purified

Vater 35Q mgplhey GREELS GamBRl I tBYcdmplRE GR_SIBGbIUSH PAHNAE 1f Aldieni dgrfREhod: A
pi gnent suspension I's prepared by addin ol ysorbate 80, ground ferric

oxi de, and thetting 2p8 miningpperpkiedrantd|there iona Yisualigvidince Réuplisspivedgariieleer whi | e
nixing. The (3USRANAL Akl S XA nd AaniBh AGAR DR ROUCS 40 THEFBRY Blue

si met hi cone entil sion ‘and thé remai ning water are added to the pignment
suspensi on aNwd Imi eddédowithtcontgmed nigingi e ed. mPTds Bisdhaagpdt into BGutd- 85

| uti i |_pht hal opbi ' f
i mut es. Tndo R RO R B G0 RPHN AR P BlagBliatFOR8 s, o1

m xed foao 3@ektn EPsBOfiltrnut es. The resulting coating suspension is screened
and m xed 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, usi BgampléXpi cal pan coating process

until the required quantity of coati.ng sol uti on_has been applied. psul es
are then cool edAaﬁdk%ﬁ’PF‘égtdé’ﬁn?sﬁ §‘G§ht%?Bﬁ“éﬁnﬁlfﬁlffaéiOﬁtfé?’%o.ms’é%lslig%%ﬂ?‘?dn “wei ght

gai n of 13%fkad-edatcd@rdl d5dage SorRRPEKAEDIDY, t6 B AN HhcE Heckih QUARPIGMEIISShE i 0N

onto soft gelatin capsul es containing risedronate and EDTA prepared in
Part B 81 RS mAGBg0B mE RO TR Ui 06 e ke the oral dosagE Tk with

breakfast once per week. The amount of risedronate absorbed is equivalent to that of a 35

mg immediate released tablet taken in a fasted state.

Example XI
20 A 70 kg man diagnosed with prostate cancer and high bone turnover is prescribed
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.

25
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.

30  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

35 respect to the present invention.




5 B. Soft Celating Capsul es Containing Ri sedronate and EDTA The enteric
coating suspension prepared in Part A above is sprayed onto 50 ng
ri sedronate soft gelatin capsul es, each weighing 764 ng and each
contai ni ng: Fil | osition Ri sedronate sodium 50 ng d eo Macr ogol - 6
d ycerides @‘R)Zﬂ?ﬁél128£| | oi dal Silicon Dioxide 5 ng Di S@WGW%WSW25 gy
Total 550 nmg Gel Shell Conposition CGelatin 123.4 ng dycerin 44.1 ny
Anhydri zed Liquid Sorbitol (Sorbitol Special, 27.1 ng 76% Purified Water
.1 ng Titaniumdioxide 1.0 ng FD&C Red No. 40, E129 0.96 ng FD&C Bl ue
No. 1, E133 0.30 ng Total 214 ng Total Capsule weight 764 ng * This

amount i cal cul haé pRficdar dnRAMRARL & (RO SHO T erRA AR08 beb iBa@lrhtebasd s. 10
Soft gelatin ca&gules havi ng the conposition set forth above are prepared

as fol | ows despredOitgrpid %@%@J@lto ghogy %lleeldu igdhe 3rsthagypsigus ether dgrgseded on t ank
equi pped wi md%dt1&¥@£$§@gaég %ﬁl’iout I Sfﬁ)q{ 8 3biFit §ﬁ’(fibdéﬁé ofihe eliehiBnEDTA,

colloidal silicon dioxide are rou h and added to the
A eoyl Macr dgd tigrery cimtendess toy qorwercemtthm@enpnd? |°h9@fns 'F%le swibyx changes gng| ended
for approxi gabigl ¥ Q?th'.?ﬂ %‘&ﬁﬁm Hld'&opd %eﬁtfaﬁ“ deaerated and ready for

filling into caps m Xxi ng, he" ycerln sorbitol special
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and purified water are conbined in a heated vacuum vessel. Heat is applied
until the tenperature reaches at |east 80C, then the gelatin is added and
m xed for 75 mnutes. 34 it WO 2006/112889 PCT/ US2005/ 042887 5 The ge
mass i s exam ned for conplete dissolution of particles. |If needed,
continued heating and mxing is applied until there is no visual evidence
of undi ssolved particles. The gel nmass is deaerated, then the titanium

di oxi de, FD&C Red No. 40 and FD&C Blue No. 1 are added with conti nued

m xi ng. The gel mass is discharged into heated gel holding tanks for
subsequent processing. The fill material is then encapsulated on a soft 10
gel ati n caphatlieclhinledés:. Exanple X A 65 kg woman di agnosed with

post menopausal osteoporosis is prescribed the enteric-coated oral dosage
formof Exanple 1, to be taken once weekly, conprising 35 ng 15

ri sedronatie antylRQ d¥Baddifs v Eﬁnaclsb&an%ff@mve aéﬁgalomﬁn@ﬁﬁhg dosage
se

formw th breakfast once per wee he anount of ri onat e absorbed is

equi val ent to t(ﬁat QPWbBEtIWW ﬁb@ﬁ?&@gpéﬁbﬁb@fﬂ’ht’% wlectedomthg a fast ed
state. Exanpl €g %Qnébktlzng ggs&ﬁ&la@! &Q%Qﬁ?%aﬁ\é tg.lgd%é?f{hgfe‘afcancer and hi gh

bone turnover is rescr e enteric-coat oral dosage form of Exanple
|, to be taken (9nceframedbbyt, | Ooogpr abeuni03bg ofigDTAs®dr onate and 150 ng citric

acid. The patl t takes the oral age for er ately
bef ore goi ng t sleggan%%Bngfﬁ mﬂﬂgg g%§§¥f§2ﬁ8gkﬂﬁﬁ§Pnﬁf #%?ltation
or disconfort. B AEmaRPLMallintesting WhERimaid/\ @iIdsitibR GRS E Ho Biehter than 1

post menopausal osteoporosis are prescribed the enteric-coated oral dosage

form of Exanpl & conprising 50 ng risedronate, to be taken once weekly.
The patients take the oral dosage formw th breakfast once per week. 30 The
anount of risedronate absorbed is equivalent to that of a 35 ng i medi ate
rel eased 2 abl dhe vmkéosapeformatielajm dtwieGimthe HDEA befisodeint BDTAor dri nk. Al l
docunents cited are, in relevant part, incorporated herein by reference;
t he

3. The oral dosage form of claim 1 wherein the delayed release mechanism is

selected from the group consisting of pH triggered delivery systems, time dependent

delivery systems and mixtures thereof.

4. The oral dosage form of claim 3 wherein the delayed release mechanism is a pH

triggered delivery system.

5. The oral dosage form of claim 4 wherein the pH triggered delivery system

comprises an enteric coating.

6. The oral dosage form of claim 5 wherein the enteric coating disintegrates between

about pH 5.5 and about pH 6.5.

7. The oral dosage form of claim 5 which comprises from about 75 mg to about 250

mg of EDTA, wherein the EDTA is disodium EDTA.

8. An oral dosage form having pharmaceutically effective absorption comprising:

(@ from about 1 mg to about 250 mg risedronate sodium;
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citation of any document is not to be construed as an adm ssion that it is
prior art with 35 respect to the present invention. 35 WO 2006/ 112889
PCT/ US2005/ 042887 5 Wil e particul ar enbodi nents of the present invention
have been illustrated and described, it would be obvious to those skilled
in the art that various other changes and nodifications can be nade

w t hout departing fromthe spirit and scope of the invention. It is
therefore intended to cover in the appended clainms all such changes and
nodi fications that are within the scope of this invention. 36 Wat is
clainmed is: 1. An oral dosage form having pharmaceutically effective

absor pti on comgb) si figin abbat)25fm@ta @boti00ingof diwdatmoBEDTAS@ndrg of a

bi phosphonat e | ected fromthe oup.consi.sti of risedronate gnd aci ds,
oal o Pand est st HoFUGHS Coptye whEhpaBifie g Pimgts TesHise S50 OB DT
and (c) a del aygfluh@h@a86diIRHEIFNA $Mht mbTR&LAS 64 ¥mbgi@Rse the risedronate
and the EDTA in the small intestine; wherein said conposition weighs no

greater than 1 gram 2. The oral dosage formof claim1l wherein the EDTA

I's disodi n EDTA, of3c11 dg)r%gef febc L?é g@ﬁ@@%o{q@ﬁ%ﬂ#@fmﬁ'a@hﬁﬂ% g)ra%?ﬁ‘t M}ﬁ'% gF' ayed

rel ease mechanismis romt up consi st pH t¥i ggered
del i very gshstied®nateisodiudependent delivery systens and m xtures thereof. 4.
The oral dosage formof claim3 wherein the del ayed rel ease nmechanismis a
pH triggered delivery system 5. The oral dosage formof claim4 wherein

the pH trijgger ede dfh saEhnH FREERMmARIPS thé 6%l ddtagifohio€ clefdl imge { 6. The
oral dosage formof claim5 wherein the enteric coating disintegrates

bet ween abefastrsofs meticasstifor prataiestiserses Teiectet fom Hesstige somsiieg ofcl ai m 5
whi ch Con%gfeéﬁ%)gisr, ?%&P&&i&eaZé h%erbﬁaﬁ%‘iﬁis&%pe@c&ﬁia%Pil;élig%@ﬁe' n the EDTA

i's di sodi um
osteolytic bone metastasis, and combinations thereof, wherein said medicament is

administered to a human or other mammal in need thereof.

11.  The use of claim 10 wherein the disease is osteoporosis.

12.  The use of claim 11 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.

13.  The use of claim 12 wherein the oral dosage form is administered weekly.

14.  The use of claim 10 wherein the oral dosage form is administered with or without

food.

15.  The oral dosage form of claim 8 comprising from about 15 mg to about 55 mg of

the risedronate sodium.

16.  The oral dosage form of claim 15 comprising from about 75 mg to about 250 mg

of the disodium EDTA.
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8. An oral dosage form having pharmaceutically effective absorption
conprising: (a) fromabout 1 ng to about 250 ng risedronate sodium 37 (b)
from about 25 ng to about 500 ng of disodi um EDTA; and (c) an enteric
coating which provides for immedi ate rel ease of the risedronate sodium and
di sodi um EDTA in the small intestine of a mammal. 9. The oral dosage form
of claim8 conprising fromabout 35 ng to about 50 ng of the risedronate
sodium 10. Use of a safe and effective anount of the oral dosage form of
claiml1l in the manufacture of a nedicanent for treating di seases sel ected
fromthe group consisting of osteoporosis, Pagent's disease,

hyper par atliflyr oiTtie sra déspgefoaalo€ elaina 16 tomprisingrednet3S mgof éelkigtdrenaione

met ast asi s, ,.and conbi nati ons thereof, wherein said nedicament is

adni ni st er8¥"Fo a human or other marmal in need thereof. 11. The use of
claim 10 wherein the disease is osteoporosis. 12. The use of claim11l
wherein the oral dosage formis adm nistered according. to a cqntinuous
schedul e H8vi ndhaowbdosage formef olaim dZmherewdhe eniera goating s@pnetbacsilicerily of
daily, mqgé#gnm;hree times per nonth, twice nonthly, and once nonthly. 13.
The use of I'm12 wherein the oral dosage formis adm nistered weekly.
14. The use of claim 10 wherein the oral dosage formis admnistered with

or without , food. 1 The. oral. dosage form of claj.m 8 rising from about
15 my to aBout %O‘@gd%g?ge toRm Ok Flglél&l?gﬁ%{{l%jsé%albﬁ% fblfér.’g ﬁtggglrs% Wlosage form
of claim Epraonprising fromabout 75 ng to about 250 ng of the disodium

EDTA. 38 17. The oral dosage formof claim 16 conprising about 35 ng of the
ri sedronate sodium 18. The oral dosage formof claim 17 wherein the

enteric cogtinghi SrafddBEBEHVE LIGine S TheSRRAE B co%gngEimqn&ﬁa%tynécaaﬁge form
b 0 ng of DTA.

of claim 17 conprising about 10 of the di sodium
copolymer.
21.  The oral dosage form of claim 8 comprising from about 50 mg to about 280 mg of

the risedronate sodium.

22.  The oral dosage form of claim 21 comprising from about 75 mg to about 250 mg

of the disodium EDTA.

23.  The oral dosage form of claim 22 comprising about 150 mg of the risedronate

sodium.

24.  The oral dosage form of claim 23 wherein the enteric coating is a methacrylic acid

copolymer.

25.  The oral dosage form of claim 23 comprising about 100 mg of the disodium

EDTA.

26.  The oral dosage form of claim 25 wherein the enteric coating is a methacrylic acid

copolymer.
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20. The oral dosage formof claim19 wherein the enteric coating is a

nmet hacrylic acid copolyner. 21. The oral dosage formof claim8 conprising
from about 50 ng to about 280 ng of the risedronate sodium 22. The oral
dosage formof claim 21 conprising fromabout 75 ng to about 250 ng of the
di sodi um EDTA. 23. The oral dosage form of claim22 conprising about 150 ny
of the risedronate sodium 24. The oral dosage form of claim 23 wherein
the enteric coating is a nmethacrylic acid copolynmer. 25. The oral dosage
formof claim 23 conprising about 100 ng of the disodium EDTA 26. The
oral dosage formof claim?25 wherein the enteric coating is a nethacrylic
acid cop@7yneiUse 88a sfe arldssffeotivecansaheofaheoraf daagd foan aficluint 1 Din théie or al
dosage formof claiml17 .in th manuf acture .of .a medicanent for treating
ot eopor oS sfie Ty HE RO S S SRS P e an or ot Ber
memel i n .aeegstaeiEMfumadtr ofimiSfaPh ieditdedf. wherein the oral dosage
formis admnistered wwth or wthout food. 29. Use of a safe and effective
anount of the oral dosage formof claim25 in the nmanufacture of a

ount of ! dosac of ¢ in the “man |
i oy ot orS 1 4TS AR SHEPRL Sl HOSEE K Bn g RERATR b oout

claim?29 dbekein the oral dosage formis admnistered with or w thout
food. tt~ { CC 40

29.  Use of a safe and effective amount of the oral dosage form of claim 25 in the
manufacture of a medicament for treating osteoporosis, wherein said medicament is

administered to a human or other mammal in need thereof.

30.  The use of claim 29 wherein the oral dosage form is administered with or without

food.
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