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BACKGROUND OF THE INVENTION

Bisphosphonates were first developed to complex calcium in hard water to

rove detergent performance. Bisphosphonates have since been found to be useful in

imp .
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the treatment and prevention of diseases or conditions charactetized

and phosphate metabolism. Such conditions may be divided into two broad categories:

i 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 calcivm and

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

pathological calcifications.
The first category includes osteoporosis,

Jost disproportionaiely to the development of new hard tissue. Ess
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2 cancel |l ous bone strength- Bone al so becones | ess dense and fragile.

Ost eoporosis can be sub-classified as senile, drug induced (e.g.,
adrenocorticoid, as can occur in steroid therapy), disease induced (e.qg.,
arthritic and tunor), etc., however the manifestations are simlar.

Anot her condition in the first category is Paget's disease (osteitis
deformans). In this disease, dissolution of normal bone occurs, which is

t hen haphazardly replaced by soft, poorly mneralized tissue such that the
bone becones deforned from pressures of weight bearing, particularly in
the tibia and femur. Hyperparathyroidism hypercalcema of nmalignancy, and
osteol ytic bone netastasis are conditions also included in the first
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be g}dmmxstered 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
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-steroum. 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 faking
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.

It is known that oral doses of bisphosphonates are poorly absorbed (less than 1%
of the oral dose) in the gastroiniestinal (GI) tract. See Ezra et al.,, Adv. Drug Del. Rev,
42. 175-95 (2000). Several approaches have been suggested for increasing absorption of




of the oral dose) in the gastrointestinal (G) tract. See Ezra et al., Adv.
Drug Del. Rev. 42: 175-95 (2000). Several approaches have been suggested
for increasing absorption of 3 oral bisphosphonates throughout the d
tract. These approaches include nodifying the perneability properties of
the intestinal nucosa (e.g., through the use of absorption enhancers), or
altering the physical or chem cal properties of the bisphosphonate
conpounds thenselves (e.g., through prpdrugs). Wile the use of absorption
enhancers, such as ethyl enedi ani netetraacetic acid (BDTA), that increase
intestinal perneability at high doses, has been proposed as a neans of

i ncreasi ng absorption of oral bisphosphonates, the applicability of EDTA as
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fasting state. meQa'E;‘ﬂ%rof 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
. pathologies. However, interactions between bisphosphonates and foods and migerals
(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
&emonstrated that administration of tisedronate within 30 minutes of a meal reduced the
amount absorbed by 50% compared to administration in the fasting state. In order to
reduce this food effect, the labeling of oral bisphosphonate products instruct patients to
take their medication at least thirty minutes or in the case of Tbandonate sixty minutes,
before the first food of the day, and are instructed to take their calcium supplements at
another time of the day, or on a day when they are not taking an oral dose of a




reduce this food effect, the | abeling of oral bisphosphonate products
instruct patients to take their nmedication at least thirty mnutes or in
the case of I|bandonate sixty mnutes, before the first food of the day,
and are instructed to take their cal cium suppl enents at . anot her tine of
the day, or on a day when they are not taking an oral dose of a 4

bi sphosphonate. These dosing instructions can seem conpl ex and i nconveni ent
to the patient, which can |ead to poor patient conpliance. There is an
ongoi ng need to devel op an oral dosage form of a bi sphosphonate 'which can
be taken with or without food or beverages (i.e. has pharmaceutically
effective absorption regardless of food or beverage intake), at the
preference of the patient,_and .whi : t QARCRcoHRAAT to the
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lower gastrointestinal tract, which may alleviate the upper gastrointestinal irritation

experienced with other oral bisphosphonate dosage forms 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 a bisphosphonate active _
ingredient comprising a safe and effective amount of a pharmaceutical composition
comprising: '
(a a bisphosphonate;
o) from about 10 mg to about 1000 mg of a chelating agent; and

(c) a delayed release mechanism to deliver the bisphosphonate and the

chelating agent in the lower gastrointestinal tract.

The dosage forms of the present invention provide delivery of the bisphosphonate
and the chelating agent to the lower gastrointestinal fract of the mammal subject and




chel ating agent in the |ower gastrointestinal tract. The dosage forns of
the present invention provide delivery of the bisphosphonate and the
chelating agent to the | ower gastrointestinal tract of the mamral subject
and S pharmaceutically effective absorption of the bi sphosphonate active

i ngredient when admnistered with or without food or beverages. The
present invention substantially alleviates the interaction between

bi sphosphonat es and food, which interaction results in decreased absorption
of the bisphosphonate active ingredient. The resulting novel oral dosage
formmay thus be taken with or without food or beverages, which sinplifies
previously conplex treatnment reginens and can |lead to increased patient
conpliance with bi sphosphonate therapies and if the pattents are conpliant
thei r di sease canpheadogitdle feffictive abwgtionTdfehd bispbnghbar wtive tipswientaddeevi at es t he
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facilitating conpll nce i nventi on

DESCRI PTI ON OF TBEvipRVENTofeeiql fopapoemgastontreing ftatisngaciasd “F%r%wdﬁ‘fe term
"bol us" as used kEsebmdl HRFITEME Bt'&lspHoﬁoh@aSSEbnyelaﬁng&ﬂ@ﬁIofﬂlﬁﬁﬁ}hosﬂmmt of the
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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.

DETAILED DESCRIPTION OF THE INVENTION
Definitions and Usage of Terms

The term “bolus” as used herein means that release of a significant amount of the
bisphosphonates and/or chelating agent is achieved at the site of initiation/release.

The terms “continuous” or “continvously,” as used herein, mean at regular
specified intervals. For example, a continnous schedule according to a dosing regimen of
once weekly means that the active is given one time per week for an wmspecified period of
time or for as long as treatment is necessary.

The term “nutrient,” as used herein, means any nutritional or dietary supplement
including but not limited to vitamins, minerals, amino acids, herbs or other botanicals, or
concentrates, metabolites, constituents, extracts, or combinations of the same.

The term “pharmacentical compositioﬁ,” as used herein, means an oral dosage

form comprised of a safe and effective amount of a bisphosphonate active ingredient and




including but not limted to vitamns, mnerals, amno acids, herbs or

ot her botanicals, or concentrates, netabolites, constituents, extracts, or
conbi nati ons of the same. The term "pharnaceutical conposition," as used
herein, means an oral dosage formconprised of a safe and effective anount
of a bi sphosphonate active ingredient and 6 one or nore

phar maceuti cal | y-accept abl e exci pients including at | east one chel ating
agent The pharnaceuti cal conpositions gescribed herein are conprised of
fromO0.5%to 75% preferably from1%to 40% of a bi sphosphonate active
ingredient and from25%to 99.5% preferably from60%to 99% of
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about 50% of fasting exposure i s expect ed armaceuti cally effective
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pﬁ‘mm rTgcaliy 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 the bisphosphonate as
compared fo absorption in the fasted state. That is, absorption is similar with or without
food. Given the high variability of bisphosphonate absorption, fed exposure within about
50% of fasting exposure is expected fo be pharmaceutically effective absorption.

The term “oral dosage form,” 2s used herein, means any pharmaceutical
'composition intended to be administered to the lower gastrointestinal tract of a human or
other mammal via the mouth of said human or other mammal. For the purposes of the
present invention, the delivered form can be in the form of a2 compressed tablet containing
granules or particles of a bisphosphonate and a chelating agent, a capsule {(e.g., soft
gelatin or hard gelatin, consisting of starch, or hydroxypropylmethylcellulose) which
contains beads, particles, or-suspensions of the bisphosphonate and the chelating agenf, or




ot her mammal via the nouth of said human or other mammal. For the purposes
of the present invention, the delivered formcan be in the formof a
conpressed tablet containing granules or particles of a bisphosphonate and
a chelating agent, a capsule (e.g., soft gelatin or hard gelatin,

consi sting of starch, or hydroxypropyl nethyl cell ul ose) which contains
beads, particles, or-suspensions of the bisphosphonate and the chel ating
agent, or 7 a dry mx containing granules or particles of bisphosphonate
and chel ating agent for nmaking a reconstituted suspension in water (e.g.,
a sachet). The term"unit dose" or "unit dosage" neans a dosage form
contai ning an anount of pharnmaceutical active or nutrient suitable for
adm ni stration i e oneixsSdnghisy A&, or pﬁﬁ&@hﬂbx@ﬂogﬁtﬁm&%@&em&@la@d fopracti ce.

The present i nvquagqggaljec%¥sg ({jgluég&ls&rlwat gef ulahts)r the admnistration of

unit doses in the form 0 . The term "gastrointestinal
tract” or "G tract, "ThyEm e oy g dosseg r@@t@sdqs@efon@confammmnmwy canal,

i . e.. the nuscul of penbranelsie b euabo shmldif bamifi@don lu{lodeesﬂ@fe%se,ex'f endi ng
fromthe mouth tQ.Lhs rm.u trointestin act " as
used herein, means t%ﬁgﬁ%né%{ﬁgé%ﬁ fhe ’?’%m mﬁ onﬁsfmf‘ﬁag[ =S Plra and the
stonach. The terﬁ‘?mf‘%%\%’?Of“@é‘?ﬁeP@ﬂW‘?éﬁ?ﬁ%&thdmlﬂeS" as used here| n means
the small int estl ne mdezﬁh@as&@it@@al ﬁht:tes)tr F¥etract P8 ube@ MhBRbin &Qﬁles' o Ikt esti ne, = as
used herein, neapg.k I | ower  ga test ct consisting
of the duodenum é’h tQ?%aRa?}n% tﬁ)emug TRETHE “%fsmutgm@feﬂ g%p?ﬂﬁef‘qa%n of the

i ntestinal tractfquyte n’d‘f*ﬂ%f"atpe Qﬂéﬁ t%etmo‘@ewahsﬁgmhmbmis” agfuset] hereif,undus of the
st omach and proxmexﬁﬂthetwccmh&zdz afeg@zyhmlﬁsﬁoblﬁ@s atld ¥ sbofhdh) ineé%érﬂeloév&t estine,” as
used herein, rf, r strointestinal tract just
distal to the sﬁéagﬁo %fﬁ%?cl na(séuse[{)hemmh"ﬁwﬁéh \?ﬁl’f‘tﬁs?%“(‘,iéhéﬁﬂﬁ ¢ 00 udi ng  t he
ascendi ng col on, th@hﬁ rieym s Vedls mtegtiod, ops, useh dierdm soend iba gait of dir, lowdne si gnoi d
CO' on, and the gﬁmhtwﬁaBtrﬁzp Al Qudderuln)iGe ﬂﬂ&@&ﬂd%’fﬂe&b‘%etﬁ{t”ﬁ

blsphosphonate nd " di S rein, |nclude aci ds,
salts, esters, ﬁ’y’ﬁr e ’Be‘gg‘l 5%6 b%g‘émlﬁ%a?f H’i?g“r“%l inctersf g fymdes of g
deri vati ves thers@@@halfﬁm@mmdlt@bﬁusmMMt es of the present invention include
those preferred COW&% ﬁ%@tz&és{ﬁleﬂgasaused“h&ewgﬁ‘e%s%ﬁ% Ep@:e 15\9&'“ ng
0

exanpl es of bisph tes ful herein 1nclud I T ow ng
1- hydr oxy- 2- ( 3- g E‘i"g‘?s ﬁa "té‘isw t&@‘ﬁ%""‘ﬂ“’l‘eﬁﬁ‘f’§’Eﬂ%’§§)ﬁ’8ﬁ?‘-‘tfc%‘éf’h@iﬂgse( honat e)

as - the ascendmg colon, the transverse colon, the descending colon, the sigmoid colon, and

the rectum.

Bisphosphonate Active Ingredient

The terms “bisphosphonate” and “diphosphonate,” as used herein, include acids,

salts, esters, hydrates, polymorphs, hemihydrates, solvates, and detivatives thereof, The
bisphosphonates of the present invention include those preforred compounds containing a
nitrogen atom. Non-limiting examples of bisphosphonates useful herein include the
following: 1-hydroxy-2-(3-pyridinyl)-ethylidene-1,1-bisphosphonic acid (risedronate) as
described in U.S. Pat. No. 5,583,122, to Benedict et al., issued Dec. 10, 1996; U.S. Pat.
No. 6,410,520 B2, to Cazer et al., issued Jun. 25, 2002; 4-amino-1-hydroxybutylidenc-
1,1-bisphosphonic acid (alendronic acid or alendronate) as described in U.S. Pat. No.
4,621,077, to Rosini et al, issued Nov. 4, 1986; U.S. Pat. No. 6,281,381 BI, to
Pinkelstein et al., issued Aug. 28, 2001; U.S. Pat. No. 6,008,207, to Brenner ct al., issued
Dec. 28, 1999; U.S. Pat. No. 5,849,726, to Brenner et al., issued Dec. 15, 1998; U.S. Pat.




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;
4- am no- | - hydroxybut yl i dene- 1, 1- bi sphosphonic acid (al endronic acid or

‘al endronate) as described in U S. Pat. No. 4,621,077, to Rosini et al.,
i ssued Nov. 4, 1986; U.S. Pat. No. 6,281,381 Bi, to Finkelstein et al.,

i ssued Aug. 28, 2001; U S Pat. No. 6,008,207, to Brenner et al., issued
Dec. 28, 1999; U.S. Pat. No. 5,849,726 to Brenner et al., issued Dec.

15,1998; U. S. Pat. 8 Pub. 2001/0021705 A, by Brenner et al., published
Sept. 13, 2001; U. S. Pat. No. 4,922,007, to Kieczykowski et al., issued

May 1, 1990; U. S. Pat. No. 5,019,651, to Kieczykowski, issued May 28,
1991; 3-ami no- '-bmﬂrz&m&mmhl WGmdr el albb@pmsszﬁtom Qoo1pdlgl Petp¥imi dronate) as

d bed U. ; 27,
182(7:,“(161 chroropﬁgﬁxpp}f%f{‘&%‘["ﬁs "ég eg%[a% B%O e&Sallaag:lN §??Fﬂdt}ggat e) as

described in U. Siechlatwski,Moed Mza261994 &- WOBrh@WW‘@Y@@edil‘b‘SP}I"%’g‘ﬁ‘l-ffd Cct. 24,
1989; 1, 1-di chl orgiBi-hybanes aegem;leaqﬂméw@mtamw;ssa,abstamalanmmm &), as

described in U S, Pat. No. 3 4

cycl ohept yl aami ndffét ﬁ"V’P]@‘i’?@e“i'Dtﬁ‘mﬂ?ﬁ?beﬁlolsdbqli‘%sﬁhomc 2 G Onatﬁ)aﬁrdgsﬁrébte%? as
described in U. SUS. RaiNo. 4906248 1037 gier8 85, itsesd pst024fu1?9§9 eb-gighloronptddered Nov. 13,
1990; 1- hydroxy- 3 Gm .SHWLCIA\PCW&;{M esmd&a%bar cxxpyths desneNb, Ismmnhosphom c
aci d (i bandronat e’) dli? S ati) o Ruoritha BA7s.814, i ssued
May 22, 1990; 1- W@?E%’g‘i"@“’(@?‘ﬁnﬁﬁﬂi‘?ﬁ P f”f@‘i’ QFadrpaty): 25 osp ioni ¢ aci d
(zol edr onat e); ardl Nb-4d%,pignisbaum et e, Iiw@d:ﬁq"'bk?nwpf), rishyFes e (N mefylgy- sphosphoni ¢

acid. 1n one enboAERhyhidia, l'bﬂ}{}ﬁ%&nﬁr‘acxdt(mﬁld@ha&ph@ﬁ@hﬁﬂﬁ&fhedﬁ sel ect ed
fromthe group sedron en nat e,
tiludronate, ci nﬂafpéhﬁt’é1997qlﬁﬁﬁﬁ*tff‘3ﬁ¥1?7e%9§’l 6@’?‘15’ '%'gm% égfa{c;)gﬁg{g and salts,
esters, hydr.at espisph@phbdiy aéid(®Rdronaip | mﬂmhenmoww’#m@sw%ﬂ bof and
conbi nati ons thetg ersphgthacl ghoul d be noted that the terns "bi sphosphonat e"
and " bi sphosphonate as used herein.in referring to tgg Qqﬁeapeuti C
agents of the pr esen[t1 openrRbpdinegh ofthe iiRatigRy the BisplpsRRgnate S SesS F

di phosphonat es, Q&@hﬁ@@dﬂ@mf&xsaﬁmd@,aleadadnatdlminﬂ@mtﬁomludmm d@adr@@teswel | as
salts, esters, y d e &l iRkt Nd
derivatives of t’%& fat Ié’cr]rgnéi‘e’ %%%%FI %l%%y Es%gsrrpsay‘ggt of bi ?Eheg’sphonate
sal ts useful hermimomM@hiﬁﬁBﬂ?sﬁvgeﬂméﬂf’éﬁ%“%%F?ﬁfmthe group consisting of
al kali netal, alkal ilfggoumg adied t@fm&mym@mnbnmrm} ‘bisphokiphopatgsy” as-usedor

tetra-G-C30-al kyl - SUb Lhiut eqhera%c hgerld otj?ﬁeei)fre%n{ Bkn SR aFeSmeHi G 51&&059 sel ected

erein in re erring to the

encompass diphosphonates, biphosphonic acids, and diphosphonic acids, as well as salts,
esters, hydrates, polymorphs, hemihydrates, solvates, and derivatives of these materials.

Non-limiting examples of bisphosphonate salis useful herein include those
selected from the group consisting of alkali metal, alkaline metal, ammonium, and mono-,
di-, tri-, or tetra-Cy-Cap-alkyl-substituted ammonium. Preferred salts are those selected
from the group consisting of sodium, potassium, and ammonium salts.

The amount of bisphosphonate active ingredient contained in the oral dosage
forms of the present invention will depend on the particular bisphosphonate selected and
the continuous dosing schedule upon which the ’bisphosphonate is dosed to the patient.
Continuous dosing schedules of daily, weekly, twice monthly, three times per month, and
once monthly are non-limiting exarples of dosing regimens suitable for use with the oral
dosage forms of the present invention. The terms “three times per month” or “thrice

monthly” mean that an oral dosage form is administered thrice, i.e., three times, during a




fromthe group consisting of sodium potassium and ammonium salts. The
anount of bi sphosphonate active ingredient contained in the oral dosage
forms of the present invention will depend on the particul ar bi sphosphonate
sel ected and the continuous dosing schedul e upon which the bi sphosphonate
is dosed to the patient. Continuous dosing schedul es of daily, weekly,

tw ce nonthly, three tines per nonth, and once nonthly are non-limting
exanpl es of dosing reginens suitable for use with the oral dosage forns of
the present invention. The terns "three tinmes per nonth" or "thrice
nmont hl y" nean that an oral dosage formis adm nistered thrice, i.e., three
tinmes, during a 9 nonthly calendar period. In a thrice nonthly schedul e,

the oral dosage f.grgs Q@Ma:?&md aﬂlguﬂ{c%@nwscﬁ;amet e fist &0 S By 6o days, or

once about every nine to el even per nonth" or

"twi ce nonthly" rASERISERLE e °6‘?3%?P“"88%’%1@b°“f“‘oarb‘i’i‘|t F"§"Y“é’t‘8i‘ﬁ"11ﬁ"%“tdé¥seérhetw ce, i.e.,
two tinmes, duringess feiRé htryme! endatice paiiihiptl mednntha dh\Wrdt elogiipntdah s r egi men,
the oral dosage f @M. mVids, BT wa%nﬂigoﬁegﬂﬁeﬁw W EnfeySaly once about

every fourteen to.sixteen days once nont hly" nean
that an oral  dodegunhsor fosesn s mes belaigisigrias copscewive dgher opsed@ulduri ng a
nont hl y cal endar eperfountebn totshatn diys., ﬂm&hﬂummﬂmemymRSm&ﬂmBiwﬂay&moﬁhe use of a
speci fic nomencl

bi sphosphonat es ?%M%th%3%£&&£h° ﬂsﬂg(ﬁ%%ggagﬁngﬁﬁﬁﬁﬁggéﬁ¥l’nventlon
unl ess speC|f|c§PWVWPﬁ@F@éF%ﬁ hAxed nomencl ature is currently in use by
those of ordinary skitel use ion atsp&ifiardomenbitire € adfgaing tb @hecbigph@puohdle & speci fic

wei ght or - per cenpgagygf,.0 L RAGIRDGHALE oA YR LAGKCRIERE life0n an

anhydr ous nnnoso aS|s YT sedronat e n-an_‘an ydrous free
acid basis for Aﬂ@ﬁhﬂ@ﬁﬁ?@m W@Wdﬂﬁ@mﬁ$@éﬁﬂﬁﬂﬁmWéW@V8ﬁwOfﬁémﬁﬁ*ﬁse "about

35 ng of a bone fna&aﬁp&rleﬁuﬂmhmf&a&am B ghedificSRRBP PeRRige oSLbigBdsa@nafer OM t he

group consi sting rls dr onat har maceut i.cal | e salts
t hereof , and nlx?dge PRE Pégfnm&wM%stMS% 1ﬁ§“%§ﬁ%%dﬁpun1%éVF basi s"

means that the aawdes fist 30!@#@“&)1“’5@?1@@% ﬁ’eztt@ preganhipsutivg, theahraget“ghquti s

cal cul at ed basedsaup otdbrud reﬁ%ﬁMﬁngamgﬁmm sélbc&@ﬁ'&ﬁ)ﬂl@%@up mraﬁlﬁgodl um sal t.
The phrase ' about %L (% qﬁ reggéf % gﬁﬁpliln bi_sphosphonat e

sel ected from t H& ™% 8’%‘% ESW??%W feBPR BRAER F}?ﬁrﬁéou i €al |y

accept abl e saltsmbﬁ@weﬂﬁwwamdSﬂik@ﬁresamH@vé@ﬁmmmhoaﬂmdnmyaﬁaus aci d basis"

means that the c&fﬂakﬂatselg&edt@%algﬂ%ﬁm@tw%%?353%%%@'&1%@4 8cliGfiel S

cal cul at ed based on abou
monosodlailm St hrase “about 70 mg of a bene resorption inhibiting

bisphosphonate selected from the group consisting of alendronate, pharmacsutically
acceptable salts thereof, and mixtures thereof, on an anhydrous acid basis” means that the
amount of the bisphosphonate compound selected is calculated based on about 70 mg of
anhydrous alendronic acid,
Generally, the orat dosage forms of the present invention will contain from about
1 mg to about 500 mg of a bisphosphonate on an anhydrous weight basis. When the
bisphosphonate is dosed on a daily basis, the oral dosage form contains from about 1 mg
to about 100 mg bisphosphonate on an anhydrous weight basis. When the
bisphosphonate is dosed on a weekly basis, the oral dosage form contains from about 10
mg to about 200 mg bisphosphonate on an auhydrous weight basis. When the
‘bisphosphonate is dosed on a twice monthly basis, the oral dosage form contains from
about 20 mg to about 300 mg bisphosphonate on an anhydrous weight basis. When the
bisphosphonate is dosed three times per month, the oral dosage form contains from about




anhydrous al endronic acid. Generally, the oral dosage fornms of the present

invention will contain fromabout 1 ng to about 500 ng of a bi sphosphonate

on an anhydrous wei ght basis. Wen the bisphosphonate is dosed on a daily

basis, the oral dosage formcontains fromabout 1 ng to about 100 ngy

bi sphosphonate on an anhydrous wei ght basis. Wen the bisphosphonate is

dosed on a weekly basis, the oral dosage formcontains fromabout 10 ng to

about 200 ny bi sphosphonate on an anhygrous wei ght basis. \Wen the

bi sphosphonate is dosed on a twice nonthly basis, the oral dosage form

contains from about 20 ng to about 300 ng bi sphosphonate on an anhydrous

wei ght basis. Wien the bisphosphonate is dosed three tinmes per nonth, the

oral dosage form Gant A Hse b0 RRRMEboHR onkh oM@ vRleLbasi25 Whemthe

bi sphosphonat e on an anhydrous wei ght bag}i Srald};@ya]%@or:%xg&tainp%r&pﬁgﬁwonate IS

dosed on a nont hi §Plgsimatc is desed og o gty tass Be o OREL P PRe” from about 50 ng

to about 500 ny ofgasboabliygoousnhydpygweigiibasis.s. When the bi sphosphonat e

active ingredient is yi.SROLBRAIEmae otiBhdradio fsBbedd@ERomil @l dosagofornt he pr esent

i nvention contains from about '1 to ag)oultS 1% a%gutrlb%%q{sg&ﬂgﬁgmpp a

ri sedronate anhydﬁfélﬁé”efFﬁtﬂB‘?}EﬂﬂPﬁ??gg‘éﬁf’mB 455 R WEEKl 'y Poral  dosage form

contains from - abputonddatiyoahoudsodt satgbasii. erteidinestl doseds fom peuiiggEFhat e

anhydr ous rTDnOSOCL‘)[g{mO?@%{%%Q@I%k Ssedrorte bk BLAEHRA bl dfoud fudrosodis agebadisor m cont ai ns
ou

from about 20 to abc ri sedronate, r rab ofa2. MY ON a
ri sedronate anhydy JisEmPRIHED ?Sﬁﬁ%fﬁlc‘fnmﬁég?néf‘bg‘ﬁgé %ragciul %8%2%’% gac%i mthat is

admi ni stered t hr geftbipaaupBrmgrent Hsedont ailmdous morpsaibyouelt 15ist 42 88but 75 ny

risedronate, prefar Mol LBRYERA Gonl Bos s GAme anhydr ous
nonosodi um sal t Blgsggégﬁi{gﬁgnt % or al dogg e form cont.ai nsangrdgo%%about 50 to

about 200 g ri g&checieieate. PRl Ay 5§ P8 BT O B0 s SbaU 5 ny
ri sedronate, and pRRkERimpieker abtoythizloalisadeSOmpptains Serolrbovia? e 2wat 280 r i sedr onat e

anhydrous monosods ymogl! NAKS rem GRSl 360 BUNAIEN md hiakRidruicchat at | ng
agent," as used R&réin, reans a nol ecul e con%&|£| n% two or .pamre el ectron
donor atoms t hat prefmbly Herhl Persrismdraitconp Fivdranat sy BYCEHEf%A1" Ton. The term
"chelating agent" is. understood to include the chelating agent as well as
salts thereof. (Fjg .exar’rpl e, the term"chelating agent” includes citric

| eiatm T

acid as well as Y forns. _ N
The term “chelating agent,” as used herein, means a molecule containing two or

more electron donor atoms that can form coordinate bonds to a single metal jon. The
term “chelating agent” is. understood to include the chelating agent as well as salis
thereof. For example, the term “chelating agent” includes citric acid as well as its salt
forms.

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 sulfir 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
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
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




The nost comon and wi dely used chel ati ng agents coordinate to netal atons
t hrough oxygen or nitrogen donor atons, or both. O her |ess conmobn

chel ating agents coordinate through sulfur in the formof -SH (thiol or
mercapt o) groups. After the first coordinate bond is forned, each

successi ve donor atomthat binds creates a ring containing the netal atom
A chel ating agent may be bidentate, tridentate, tetradentate, etc.,

dependi ng upon whether it contains two, three, four, or nore donor atons
capabl e of binding to the netal atom !See Kirk-C hmer Encycl opedi a of

Chem cal Technol ogy (4th ed. 2001). In honbgeneous dilute solutions, the
equi libriumconstant for the formation of the conplex fromthe sol vated
metal ion (e.g., calciun) and the chelating agent in its fully dissociated
formis called th&SFErIeS fomation capstaptsiis fhetye b riegt Bmalue nikans Bhleepmiacefi cal 11

si gni fi cance of f orhed ioanchelDESbarE)Sndabioh, habn @uitiegNmbo@ Ik @l Eaddeans a

| arge ratio of ¢ h or..free)_netal ion, when equival ent
anounts of met al P%iﬁ&g_ﬁ%mta{gﬁ}g{é%’t F’Jﬁ%;%goesﬁrdlg%wéw ’?%\3?5 e.sse‘#—ﬁ“é%é‘fm)r tios (or
difference if K i e ggamgssengndity bisphgsoimite wyplettion corsiantstaelpeeforatjn erdent  and t he
bi splhosplhlona]E e ﬁomemid:y@m of:thas%ﬂntxﬁcoaﬁ)ﬁxeﬁrtcefhﬁehlreﬁ@hgiagenp{ng% of 119 ha\ée .
nearly all of they 0 xed to.the chelatin ent instead of the
bi sphosphonat e. E%%@gnﬁ%‘l_g?%’%%@e’gﬁﬁ%\“ﬂ WG 3?0“%?7%3%élSpg?Sglg)Batt%a"%fq‘gphosphonate
and the chel ati rigelaligeisent it eidepforie metah fong th be 9984t caplixeits the chelaing@84t conpl exed

|t0 t he4C hel at i E_g tugeBliting akebtem&hga_lvafaihmgxaﬂﬂdntis A BAst Flfﬂ{i% 1ﬂghl510@?nkth¥‘hiTﬁ hi Shat
east 4 units hi  the b sphonat e-metal ion conplex. The ot her
t echni que whi ch %gﬁd’?%ié&%g%%fog c?mé’\?/eg‘rﬂeﬁgm tec?h‘éq“%l ‘%ﬁ“a[ﬁé*?ﬁl-t Yoafe i on conpl ex
over that of the “Wfemsreraiainhior eompist eier thay pf fhedrsplosphonnts metblgonadelplex i1D] ar excess
of the chel ati ng tegenimoduxek of Bk tiRfitidd Rt Which 3Neth 18R ordGtd QR kP favor

formation of the Jng.agent -netal j.on cqonpl ex. Although pH and
sol uti on concent fag%}?égﬁaggna(%mggﬁénc"tga%eﬁ?‘e?%?nr?ﬁ‘f‘?qﬁn constant, in general, the

| og K of the chel ati Ahougetani sohgiore faecatiptign @t affeotad foemptiad coheant, hat  of t he

bi sphosphonat e.  belerf hi€log iKNSH B QRIHtnk A8end B Prelbralll of 116t GHB! GG ROENL 1S 2 to
5 units higher tt;ihﬁ‘o@ h%zﬁ%t of t.he bi‘?‘g osphonate. |In other 1nstances, the
chel ating agent & praginft ofyrisstnosspelos R olthechelyiins agpphis 24 5 yiffhigher

bi sphosphonat e. tR¥ehat pictheghtisphgphargentn dtier stgibes, tesdheniae et Ss prgb &Nt i n at
least a 2:1 nol afoldr ko P fnatl d e HafloGhd A9 9 Wi % m&%&%&ﬁ‘a@g‘e@t e. The

chel ati ng agent may be .sol ubl e or 1 nsoluble in gastroin éstlinal tract
as present in at Jeast a 2: I molar ratio of the chelating agent to bisphosphonate. .

The chclating agent may be soluble or insoluble in the gastrointestinal tract as
long as it is readily available for complexation with metal jons in the food. In one
instance a chelating agent that is soluble in the gastrointestinal tract is used because
chelaﬁng agents that are poorly soluble may be too slowly available to complex a
significant portion of the calcium in the coadministered food. In other instances the
chelating agent should have a solubility comparable to or greater than that of the
bisphosphonate so that it can be present in its complexing form at concentrations at least
equal to that of the bisphosphonate,

Various classes of chelating agents are suitable for use in the present invention,
Non-limiting examples of these classes include polyphosphates (e.g., sodium
tripolyphosphate, hexametaphosphoric acid, sodium acid pyrophosphate, sodium
pyrophosphate, tetra sodium pyrophosphate, sodium hexametaphosphate, sodium
metaphosphate); aminocarboxylic acids (e.g., ethylenediaminetetraacetic acid (EDTA),
1,2-bis(2-amino-phenoxy)ethane-N,N,N'N’-tetraacetic acid (EGTA),




long as it is readily available for conplexation with nmetal ions in the
food. In one instance a chelating agent that is soluble in the
gastrointestinal tract is used because chelating agents that are poorly
soluble my be too slowy available to conplex a significant portion of
the calciumin the coadm nistered food. In other instances the «chelating
agent should have a solubility conparable to or greater than that of the

bi sphosphonate so that it can be present inits conplexing form at
concentrations at |east equal to that “of the bisphosphonate, Various

cl asses of chelating agents are suitable for use in the present invention.
Non-limting exanpl es of these classes include polyphosphates (e.g., sodium

tripol yphosphat e, hexanet aphosphoric acid, phat e
sodi um  pyr ophos pHigenebis(xettylgne gﬂ’?tfﬁ??cﬁﬁ?r oﬁﬁgspgéwﬁ 3\]@#‘1{(&9&%

hexamet aphosphat eiyls@diiiiacaietaeip FEDIAR tiedylendurminorsairtseiz 9o @TEY Is (e. g.
et hyl enedi am net e%?fgl?cﬁ(\(h ﬁxé)EMﬁ)mbls(thr&ydﬁénﬂ(éfwﬂéﬁ(mPG), glutamic

phenoxy) et hane- N, raacetl c acid

et hyl enebi s( oxyetaPES]fI SHIBTIF ¢ PFif0) FEPra JEEFY c@@‘%m ASTER) acﬁlicﬁtonér oxyet hyl) -
et hyl enedi ani net riifeekdstacad, dichdsEbdpaceieh.ctdaplcariol hﬂd@WPIHéﬂ@ﬁfl cetic acid
(DTPA), N di hydgo \/=1meny }m% Xffﬂc Sidl %allilxa@d glucomc acid, ferulic-acid, lactic acid,

et hyl enebi s( hydr phenyl - gl'yci ne) ( ) ani c rtic aci d,
gl yc| ne, |ysine) glugprogjcdlaﬁ@i Omm{n@s eg, aglgt{l@% ?1186 tne(ﬂ\lyldrlem@!gigé

trifluoroacetyl ac@h@neholst hegayl tr |trﬁdtmtamaget ori\éhydlayefbﬁ%‘iyl?n%@&ﬂe

hydr oxycar boxyl i ¢ ] Qémﬁag,m%mmrpmsg@ga&au@opyﬁaa&shbpchm@pmm ¢ acid,
gl uconi c acid, f Ul e acl ?I yam nes

(e.g., diet heyl epaingrheadly (e, PRI @Hét#“?‘ﬁ?h °g 8‘%‘ ﬁdd s (e.g.,
tri et hanol ani ne, pdpylidingcy: efdpgyricnyd. gne&@hmﬁpmﬁm pmhﬂomo@tmhy{“@ﬁ%nol am ne

(AEEA); phenol s gagmgwﬁ oS L ORYLARALS g@p |sod1uﬁh£1mlﬁéa@|36‘duﬁc befbhum

am nophenol's (e. ., 0X |nesu oni c aci %uinethl
di sal i cyl al dehy delunnositicais CeygpleRriaeticnpsiieze) Sf&i'f?"a’a o(F%sp"E"* g

t et raphenyl por phidiate, Piital &&yﬁ(ﬂhﬁ@bm& | diastyt efithiorhesphon® nagith dbip‘{iﬁaum silicate,

Cvarotes) | o2 i Debofhass biAsks Sohul 68 %Mﬂ‘y@“l““"m"s' m ot hy

ounds ) ﬁOt assi um et hyl
xanat e, “sodi um ddleﬂhyl??ﬂ t:rmt&lﬁé,amblilﬁm(% P@I’V“é‘tyﬁﬂm‘%ﬁ%myﬁﬁg?ﬁ@ﬁ P aci d,
t hi our ea, rragneﬁdljdm,,@ b ffnbdiackient hecidp, macdeheld ¢ cadpoundse(e. g.,
1

h hyl | 4 1- o),
pgf(sre? ﬁ§1| )e/ne|[ i Ll@ wﬁg@wl%yl e%hg?eg%l%m%gtgga—(mwe}{é}ﬁd’sﬁho&@ 8d)

pol y( p- vi nyl benzihivnybibyiicasdpbesplosicsd.d) ), phosphoni ¢ acids (e.g.,
- In one embodiment, the chelating agent is selected from the group consisting of

BDTA, cifric acid, malic acid, tartaric acid, lactic acid, adipic acid, succinic acid, aspartic
acid, glutamic acid, Tysine, sodium hexametaphosphate, and combinations thereof. In

another embodiment, the chelating agent is EDTA, citric acid, or sodim

hexametaphosphate.
In another embodiment of the invention, a monodentate chelatmg agent which

offen precipitate as metal ion complexes, may be used in place of a polydentate chelating
agent. Suitable monodentate complexing agents include, but are not limited to,
phosphates (e.g., sodium phosphate, sodium aluminum phosphate, sodium acid
phosphate, dipotassium phosphate, disodium phosphate, monobasic) and carboxylic acids
(e.g., acetic acid).

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




nitrilotrimethyl enephosphoni c acid,

et hyl enedi am net et r a- (et hyl enephosphoni ¢ aci d),

hydr oxyet hyl i denedi phosphonic acid). In one enbodi ment, the chel ati ng agent
is selected fromthe group consisting of EDTA, citric acid, malic acid,
tartaric acid, lactic acid, adipic acid, succinic acid, aspartic F. acid,
glutam c acid, |ysine, sodium hexanetaphosphate, and conbi nati ons thereof.

I n anot her enbodi nent, the chelating agent is EDTA, citric acid, or sodium
hexanet aphosphate. F In another enbodi nent of the invention, a nonodentate
chel ating agent which often precipitate as netal ion conpl exes, may be used
in place of a polydentate chelating agent. Suitable nonodentate conpl exing
agents incl ude, bbﬁelaﬁ@@geﬁ@tselécteﬂntﬁeaﬂoxilﬁ)fbxs;ﬁ&ﬁb‘éﬁ&%&tﬁs m&x@d.l&t pres@®d it M

phosphat e, sodi um al n pha sodi i te potaSS| um
phosphat e, di sodi ﬁlglnysn%ey!ﬁja%m}% No gmmo W%refgttf%g %deg‘ée'y (e

acetic acid). TheC@hﬁﬁl&Pﬁent@’Fd/%h@hwhOW&aa‘gemfedmfess@md |Aﬂeltfhfeﬂ§9$ﬂeﬂ<’fdosage form
of the present lﬂiﬂ@ﬁﬁahs(b@en%dwh nf@peNe.: a9 céntauau&ﬁdful&Maermﬁmb@meng agent or
agents (i.e. mxtf[,ejg ft?lel 3ar heg)alln ent #sele ted, 5&5" rmunt of

bi sphosphonat e act Ve mﬁ‘f’ég% meff) Pm and the
speci fic portion tdfendipé tﬂédmm@ﬁnﬂt rM@@ queqﬂeGdeMeNJew;og@fan{i lnlectrolghael at i ng
agent and/or bi Spm&@m&}ﬁi@w@e%zlk esizd?!%}%lb;@%!r%hﬂ@%&%@dzuoﬁéélﬁdz the
ingestion of mlk 1t at the concentration of

cal ci um decr eases oVerexf‘Ff’Zc afgﬁé‘fnﬁeﬂ%‘”f %é‘pfl‘“bc\?\}%tr"%@tm% LS BEGPFRi ng wi th
the smal |l intest ithefegiridivew of te bisphespltohategto ¢l titroverse bodon, sredmpsfed wilethd ar ge

i ?E esti Be Mahe, Ic&mene;noﬁltof , thdeBsahd %Ala%eg aé?:htt &@ﬂ@m t@re@kecelm&gégyaﬁlong\éenent S
arter - ovi ne m estl o
(1992). Thus, fd&l ph@%?g(mff 4 tﬂ%"f"ﬁ‘%ﬁt%‘@oﬁ%"&mﬁ r'4tq GiF ‘&ffblsgimﬁ’é’? ¢ &Ei"r chel ati ng

agent may be requngredert. to ef fect delivery of the bi sphosphonate to the

transverse col on, aSG&QWEh@QraWo@a%E&&@of&%&%&eﬁﬁoh%l&ﬁmﬁQ&E”e m@Me
chel ating agent r ired tq ef osphgnate to the

el jivery of
termnal ileum ﬁa‘f’cﬁ‘ét°§éﬁ@a%§?nwm8??bﬁ@§ﬁ%%ﬁém§@?‘?@§e ¥hgr edi ent .
General | y, the ofhatlis, cholgitngehe fraidmbmeadl idndiat pre @senttin thepaginieginal wid froncont ai N a

safe and  off oot ke aAIDURL of ofer? Nk LDSHAAPMncRHY bR oG evi ng (e

desired chel ati nﬁ e resi netal ions that
are present in tfh ’E"‘Feo‘}aﬁt“ég’f"? Pran Prfﬁe‘écth 9 G’H‘?Od‘menf the oral dosage form

contains from about 10 mg to about 1000 mg of a chelating agent per unit dose. In
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 1000 mg, preferably from about 250 mg to about 500 mg per

unit dose.

Delayed Release in the Lower Gastrointestinal Tract

A human or other mammal suffering from diseases or disorders involving calcinm
and phosphate metabolism can be successfully treated by the delivery of the
bisphosphonate active ingredient to the lower GI tract of said human or other mammal.
The novel dosage forms described herein effect delivery to the lower GI fract, and
prohibit the undesired release of bisphosphonate in the mouth, pharynx, esophagus,
and/or stomach, thereby pgohibiting the erosion, ulceration, or other like irritation of the




food at the site of delivery without significantly affecting the absorption
of the bisphosphonate had no food been present. In one enbodi nent, the

oral dosage form contains fromabout 10 ng to about 1000 ng of a chel ating
agent per unit dose. In another enbodinment, the oral dosage fornms contain
fromabout 10 ng to about 500 ng of a chelating agent per unit dose. Wen
the chel ating agent is disodiumEDTA the preferred range is from about 55
rug to about 500 ng, preferably fromahout 75 ng to about 250 ng per unit
dose. Wen the chelating agent is citric acid, the preferred range is from
about 100 ng to about 1000 ngy, preferably from about 250 ng to about 500 ny
per unit dose. Delayed Release in the Lower Gastrointestinal Tract A human

or other nmammal suffe ' $85esOkn oS RELEL St hd) 60 bedido@ tcal ci um  and
phosphat e net abol lpléh% can 3%%@5? 1F‘s§es treat eci bg thég d Ilvergfv1 of the
bi sphosphonat e aceﬁPOS'éBhY%g?fé’dlb’éﬁli‘t’SP‘i°6a"°taﬁ% P ERlane egent ' e pal S § fiuman or

ot her mam"ral ThertRoy &kmdans Aganall ftesise, ¢has te idbar! ane irvthefies it mae| | very to

the | ower tr acb ﬂesua%lg to eﬁ&ﬁ&h@é;of {hpﬁ Erlelafflnd c@élﬁﬁggfgen@fo iRie@pHOoSphonat e
in the m)uth : or stomach reb%gf)sﬁa biting the
°t

erosi on, ul cer at |1‘Uf?f Gbﬁacb?fﬁéﬁ S?Efnfé’éoﬁ tPfr F‘I( it besingipe fv’rtf’e ial or
micosal |ayers OfidsReR cbriifiigefh deliveryStanied it BBEiesstind fn ypmfhetseserfesi rabl e to

effect delivery of E:hclcs be >80 egectpamgggg ?veft;}"%gthg B&h&%ha@éaﬂl@&dﬁﬁgﬁﬁeﬁttt& the snal |

intestine or a intestin ne n%f t he
terminal ileun). thedomtﬁwfw% segmpnts pf {he l%’é’@éﬁ‘i’tr Inpne ophgdig 85 del i very of
t he bi sphosphonatfemfddil d be hdiitd tagnag aibe dnall inkainemt! pangnuing Gyeeh G tract or
to a segnent of th begi nni kel reisRl |

i ntestine and cofft &ﬁ%ﬁgmﬁn{i‘%m@’e i ver Sh}% neegJe \(&ryf &;Qa e intestine. In
yet other cases ifdrmulatiens kivam detbise giliedin ths ags ﬁ@éﬁ“ﬁm‘iﬁ‘dﬂ?ﬁ%ﬁ @th’ﬁsraf of the

bi sphosphonat e a@&gﬁeﬁ% @Bxb% r&&@eﬂ&f theObisphddghoha@r Gl cheiating egempmeri 4 i ¢ segnent s

of the | ower tra e very of the
acti ve beg| nni ngsqeﬂf?etiﬁl@ Hﬁ{f]‘fs tlieﬁ:tafe) %cmrmpro%assetsgl?ou tﬂa\'im“?l(%ﬂa t. ﬂ%ﬁli

ont T nui_ ng ﬁﬂ to the
| arge intestine nthy idsencescit ompbd dotiralle QOHFWQFFIIY%EOQ}%C@“B*PSPQ%‘F B rel ease
formul ations Knowgiahd afRQs e Blch inkeifle ir phii@ulaascbmenSliahf @iySthabsoedng el ease

formul ations are designed to slowthe release .o h onat-e and
the chel ating ag%%lf’P (}Q/%’Floﬁm%sﬁ%c&ﬁ”[tfn@’ edem b%%ogehverthe&%a §g%0%§ftgdose form

progresses thr outiphdsptenatecnvetoluGimont gche, 1ar£ennt§tﬁlel Fn Sﬁ‘b?tﬁ’é’lﬂs‘%"%ﬂ%& B, it may be
desirabl e to achigype dehinehy cilatidgHeenbloSRD QERAP BAkE loaer I AR, and to

deliver the bisphosphonate to a different segment of the lower G tract. For example, it

may be desirable to deliver the chelating agent to the terminal ileum and the

bisphosphonate to the ascending colon.
The term “delayed release,” as used herein, refers to 2 delivery of a

bisphosphonate active ingredient and a chelating agent which is achieved by formulating
the pharmaceutical composition comprising the bisphosphonate and the chelating agent so
that their release will be accomplished at some generally predictable location in the lower

" GI tract more distal to that which would have been accomplished had there been no
alteration in the delivery of the bisphosphonate and the chelating agent.

In another embodiment of the invention, the bisphosphonate and the chelating
agent may be administered to a mammal subject by way of more than one oral dosage
form, each of which comprises a means for delivering the contents of said oral dosage
form to the lower GI tract. For example, a patient may take a unit dosage of a

bisphosphonate, followed by a separate unit dose containing the chelating agent.




chelating agent to the large intestine or a particular segnent thereof

(e.g., the ascending <colon). In still other instances, it may be desirable
to deliver the chelating agent and the bisphosphonate in a bolus anmount to
the large intestine. In still other instances, it may be desirable to

deliver the chelating agent to one segnent of the lower G tract, and to fi
del i ver the bisphosphonate to a different segnent of the lower 3 tract.

For exanple, it may be desirable to dellver the chelating agent to the
terminal ileumand the bisphosphonate®to the ascending colon. The term
"del ayed rel ease;" as used herein, refers to a delivery of a

bi sphosphonat e active ingredient and a chel ating agent which is achieved by
formul ating the pharnaceuti cal osition conprising the bi sphosphonate
and the chel ating ageﬂ?’eté??therteﬁ‘é?fhmt" n@i’?‘“‘?‘%ﬁ‘@é@@"s\m"flﬁ“’ Halged GHY i shed at sone
general |y predi ctabhselobaacinilianaousinasipbraiblé. s rausef3he baaboicenmmiorofdi st al t o t hat
whi ch woul d have hagn, %@ﬁf%@hﬁh@h&%}a&%@pgﬂ%&mﬁgﬁ&tﬂ%oda’l‘hte RERiban 1n the

delivery of the bi sphos honat & an el at | n%ﬁa ent. 1 n anot her
enbodi nent of the°°P°ﬁ‘%Fé‘i‘?P|°ffﬁda“’c’grf‘é"“Hf‘ by EEpRehEer T AGV ElesHd@®at i ng  agent
may be adm ni st ermde difctigelmanpleithe siiblj i@ cie fdoy andinyiliteré absapptien dfitban one oral dosage

form each of whig O%ﬁ%lﬁ’%%m%mﬁ&ﬂ{'%lp @J&An}’aesﬁdgﬂ&bﬂahe contents of said

oral dosage form | ower trac exanp Eatlent may take a
unit dosage of a bi SPAYSPHETiBeetiTst g REde Biphﬁph%‘@ﬁé‘i‘dé'ﬁeé dirg 2eefbs e
cont ai ni ng t he chehalbwad] agerdisitabléfor dshlin i presnradvintion. lsbhditingerimplehe chel ant

and bi sphosphonat,eualerf @heaee: bRk 8tk 38 ohaaRh0y B hapeous! y as

possible. This causes concentra agent to be

hi gher in rel ati &f&hfp: ‘Ytbchttq%é’leﬁﬁéf’fdilmgllsdﬂ@el}?dnbytﬂﬁémP’b?f&a“%é"zﬁfi’e@ﬂé‘? | ocal
concentration of iméi@batdngiegesknd N the environment where the active is

rel eased may nore einf O%é fa%eg llty a% ge”ﬁ&ﬂ?aﬁl ttohﬁltwg? Lo (§ oi; e g1£§oesl‘g 9191@ aﬁcpd

facilitate absorption Rona conveniently
achi eved from a drHifeasmbprinay\inthp é‘wéenmalrﬁéorfbenemm g@tqﬂﬁ’gmﬁt@ﬁééfé% of the

bi sphosphonat e afgirabid o ﬁrﬁﬁhlﬁﬁdlﬁa@ r@@@rbtf thelbi@pm)mm&t@mrch&ngtargamn @fe suitable
for use in the pregagu%n&r: Qi%lr ac rmmal mfetlrgthzercasgm? gp%ael{abk%lprow SS for

delivery to the astems dose
forms from whi chsugttieed radase aie '@)@h@he!gtelagi the qhggez wen! pymariydn @%elﬂiutljw of

bacterial enzynBgirougdhfl thettiiRal GRRE NER Primble lchIMBS 361RMSit BB be desirable to

initiate release of the bisphesphonate and chelating agent in the ascending and/or

transverse colon.
pH triggered delivery systems
One embodiment of the present invention involves coating (or otherwise
encapsulating) the bisphosphonate and the chelating agent(s) with a substance which is
not broken down, by the gastrointestinal fluids to release the bisphosphonate and the
chelating agent until a specific desired point in the intestinal tract is reached. In one
embodiment, delayed release of the pharmaceutical composition is achieved by coating:
the tablet, capsule, or particles, granules, or beads of the bisphosphonate and the chelating
agent with a substance which is pH dependent, i.e., broken down or dissolves at a pH
which is generally present in the lower GI tract, but not present in the upper GI tract (i.e.,
the mouth, buccal cavity, pharynx, esophagus, or stomach),
In some cases, it may be desirable that the bisphoéphonatc and the chelating agent
are released at a particular location in the small or large intestine. In other cases, it may

be desirable to release the bisphosphonate and the chelating agent independently at




In sonme cases it may be desirable to initiate rel ease of the bi sphosphonate
and chelating agent primary in the duodenum and/or the jejunum In other
instances it is desirable to primarily initiate rel ease of the

bi sphosphonate and chelating agent in the md jejunumand/or the term nal
ileum In yet other cases it nay be desirable to provide a sustained

rel ease of the bisphosphonate and the chel ating agent prinmarily in the

j €junum throughout the termnal ileu For primary colonic delivery it may
be desirable to initiate release of t'he bisphosphonate and chel ating agent
in the ascending and/or transverse colon. pH triggered delivery systens
One enbodi nent of the present invention involves coating (or otherw se
encapsul ati ng) the bi sphosphonate and the chelating. a i.th a

subst ance whi ch idiferens igeatins ikkisribeonsn ST g %ﬂé‘aﬁ‘gl%t“r%a i ‘gfg‘{;§1§1§|)[ele}ééleui ds to

rel ease the bi sphrsphenade: antk iskedingokiod, abd e bisphesplonatmipite HIEHECi fi ¢

desi red poi nt i n Lhe il E5bds Nl of @ biohdhptbRBaAAS crlifinpfter vgaboati ment

del ayed rel ease St t he "pharmaceutical c qpqﬁitio% %g %ggkﬁﬁﬁﬁﬂgy coati ng
the tabl et, capsa@@?dbmPﬁ%@@ﬂ%@@??“@?§ﬁ§1@é,u@?wbgb. of ‘the bi sphosphonat e
and the chel at i Ngoafi@RGkal Wibitheanetodys toating er cftfaiwishcambinin fhefybasehertte, i . e.

broken down or di ssol ves, al. b 00l olifnRARROY ibirasgatiodn ( he | ower

@ tract, but nof® presenf1 ipper. G, tract (Jji.e., .t DRt h, buccal
cavity, pharynx, sesshihegoisnts wy be AFEE AYred fH g%%‘gdé'gg%’sof o {A%rrrlay be desirabl e
that the bi sphosphen@b@ semdiddeartchel ating agent are rel eased at a

particul ar location in the snall AL96r idiledShithClowd:r IG1 @kd@in wases, it may
be desirable to rel ejg eu‘itinﬁ% Bi sfpaﬁ@‘gsr[%onate and, th

Sph _the chel ating agent
i ndependent | y at safigotoly foiaalledy opeskidied; mHSr PR IEREY 8iRST %? tract. For
exanple, it may Re.kgsirable to release the chelating agent in the
ascendi ng col on, and thetFis h9§ ﬂgﬁ&%&,in the transverse colon. Wen
targeted rel ease of ®he o ?%‘%s onate and the chel ati ng agent together or
separately in partic@l ar thomapiddig offis¥E# s he | ower G tract is desired,
the selection of theg COahd i@ o @k, ifltypaumd feod of dagpieis drodito §f c&¥t i ng or
ot herwi se conbi nin he bi sphosphonate ] At hRgtagsnke. ndth the
sel ect ed coating éﬂ?ﬁwmgﬁgﬁéﬁﬁgmp a?ﬁa%%ﬁ%?%%ﬁﬁg#ééﬁge6?gble exci pi ents
may be varied orcogtingiered as is described herein, or by any method known to
one skilled in the agf. Theih debdiBhEcondifods 6 thavetingitseiffved/oratibingbe del i very in

the lower G tract can be
coated tablet, particle, bead, or granule;

(e the patticle size of the granulated active ingredient; and

® the pH dependent conditions of the coating itself and/or w1thm the
coated tablet, particle, bead, or granule.

.I.n particular, solubility, acidity, and susceptibility to bydrolysis of the different
bisphosphonate 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, aryl, arylalkyl) may be used as guidelines for the proper choice. In
addition, suitable pH conditions might be established within the coated tablets, particles,
granules, or beads by adding 2 suitéble buffer to the active ingredient in accordance 'with
the desired release patiern.

Besides the above-mentioned variations in order to obtain the desired release

pattern, the excipients may also be varied, as long as they do not affect the activity of the
particular bisphosphonate selected. '




satisfactorily controlled by one skilled in the art, by manipul ati ng any
one or nore of the following: (a) the active ingredient proper, (b) the
type and level of disintegrant ; (c) the type of coating, the type and

| evel of excipients added to the coating and the concomtant desirable

t hi ckness and perneability (swelling properties) of the coating; (d) the
ti me dependent conditions of the coating itself and/or within the coated
tablet, particle, bead, or granule; (ey the particle size of the granul ated
active ingredient; and (f) the pH dependent conditions of the coating
itself and/or within the coated tablet, particle, bead, or granule. In
particular, solubility, acidity, and susceptibility to hydrolysis of the

di }‘ferfent 3i sph(ﬁsphooaat @nbadiddny 6f thd SHEBM i EHkiSh is %Hf%ﬁfecfsl_& tg\;ioQTretﬁdjagti on Isil ][_s,
salts formed with t sphoric .grou e.g. ali_netal salts, alkaline
earth netal salts, &%?%f ?ﬁl .geg%gcnéesn% fam?csoatln g fnét?rfapmde?f’ %ﬁﬁ‘ 2 rafiy BRbt ?Ste‘é\‘nl"'ﬁ}l :

aryl al kyl) may be™pfeglicsid gatimse | Tapere) dfsage fanh enpe ipherforphvdincetericloppted addi t i on,

sui tabl e pH condi tdnprSedtibghiadber @sial) gaa]ﬂesctfx&im%&dm%r gemtiedpdibl ets,
i tab uffer to the active

tate | wor beads by add t
particles granul8s, Qi lgeea?sr?%s a%i' 83@1‘&%‘%%}%@36 ;%%dggts"glﬁbgi"? BpPrevBE%P des t he

i ngredient in accordance w
above- nenti oned v@&kiaticensl i n order to- obtain the desired rel'ease pattern,

t he excipients may a|!&9cﬂi&ieU@ﬁﬂg%ﬂich@ﬁsohﬁl@zgaﬁ?b&oQ%$ Qgthgt%rmeﬁﬁ;fﬁﬁ& t he
e enbodi nent of

activity of the .particul.ar bi sphosphonate selected. 17  One
the present inven’?@%}ﬁol PEEEPS V%ﬁaﬁf {’)'g“?”ﬁ’éﬁ’lbﬁt\ﬁﬂ‘?b%@pq T3 e ng a pH
dependent ent er i ek iha gnilpntestiieahd thaldee ftesting) aenppantell yo thegtrdhide ofthd eri f i ed

methacrylic aci d ppehy MRdntion] Nkl IQBAIE § UL BE: IBivkPeef AL M Oof an
ranul es or particles of active

enteric coated ressed tabl et made of ] | es
i ngredient or a %‘%‘frﬁgsﬂ’%ﬁ%%%‘ﬂs‘% cé‘gat%ia%?ﬁ t%ﬂ“ﬁgﬁ?lh’gtesﬁéead’%}’ BieiS FEIE ihar ti cl es of
active ingredi ensuitgld which isaxhellyt reertadly-nediblo epH baow £5 hcladiibie acot £0.  Any

enterie coating whb&b is insoluble at a pH below 5.5 (i.e., that generally

found in the rmuth,,n?har nx,ﬁnesopga u.sa and stomach?, but sol uble at pH
5.5 or higher (i.e., eﬁaatf: ¢ coafing must be applied to the compressed tablet, the capsule (e.g.,

gelatin, starch, or hydroxypropylmethylcellufose) and/or the beads, particles or granules
of active ingredient in a sufficient thickness so that the entire coating.does not dissolve in
gastrointestinal fluids at a pH below 5.5, but does dissolve at a pH of 5.5 or above. The

dissolution or disintegration of the excipient coating generally does not occur until the

entry of the coated dosage form info the small intestine.

It is expected that any anionic polymer exhibiting the requisite pH-dependent
solubility profile can be used as an enteric coating in the practice of the present invention
to achieve delivery of the bisphosphonate and chelating agent to the lower GI tract. The

. coating chosen must be compatible with the particular bisphosphonate active ingredient
selected. The preferred polymers for use in the present invention are anionic carboxyﬁc
- 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 A particularly suitable methacrylic acid copolymer is Eudragit L®, particularly
Eudragit L 30 D-55® and Eudragit L 100-55®, manufactured by Réhm Pharma GmbH |
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




present in the small intestine and the large intestine) can be used in the
practice of the present invention. Accordingly, when it is desired to
effect delivery of the bisphosphonate and the chel ating agent to the small
intestine, any enteric coating is suitable which is wholly- or .
partially-insoluble at a pH below 5.5 and soluble at a pH 5.5 or above. fi
The enteric coating nust be applied to the conpressed tablet, the capsule
(e.qg., gelatin, starch, or hydroxypropyl nethyl cell ul ose) and/'or the beads,
particles or granules of active ingré@ient in a sufficient thickness so
that the entire coating does not dissolve in gastrointestinal fluids at a
pH bel ow 5.5, but does dissolve at a pH of 5.5 or above. The dissolution
or disintegration of the excipient coating generally does not occur until
the entry of then&o8vibef itonmufd thebrbnh tpadiygolnfireet Bebbte SiShteedkfsamrally t | s
expect ed t hat anmm&ﬂhﬂmbﬁmﬂﬁhymﬁaoemﬁib|t|ng the requisite pH dependent
solubility profile c ent ric coating i.n the practice of the
present invention tgﬁgﬁﬁ?%V%m§8$FW§ F%%??S g’ g?ﬁ%ﬁﬁ%FgP chel ati ng
agent: to the | owelesagg)formg epdior thefrmuless prgticlen gr bﬁtﬂ@gféaqﬁmatedlbéwmdnwbq ble with
the particul ar bleﬁgae@ahmh%d BCtchtViGht URAGHQMeRR] eithed GbRE GoomliRBor €f er 1 ed
polymers for use & esent i nventiqn_ are_ani onic carboxgllc pol yners.
oo b

It is particularl %dmﬁﬂﬂﬂwfﬁ%mﬁé%?ﬁﬁﬁgyﬁF%“ﬁ%@???%bb nor e
preferably part!| yhamstGwhi-aedCe KGf DagabtaitpGdnsany. yiudegicas dffqpctoyiBadepit Li n vvh| ch the

ratio of free agj WS@ RQXY o Qfeotla\‘ifbsoil Qeee(%tbg{yl LA bis Q)(Bytls 1"1. A

particularly suitable nethacr l'tc_acid is Eu ra

particul arly EudfPRgpeely 120 %ﬁ%&??@‘%ﬂ@ EgﬁﬁﬁﬁﬂfLEmfb@”%ﬁf ?mméhnufactured
by Rohm Phar ma Gaipkible stipH bélow 5.56t uilide Braizgichh 30 DES® 8 posrly dofablElmehn agdst L 30

D550, the rati oty { (6 £21 00K s ndRAURS, bl GRLGR MLOURRAPs@RPr o et ol ¥

1:1. Further, said copol i Nso ui ds having
a pH bel ow 5.5, YBHeFH 7Y and abpve;ie; thaj geqerally prosent in o frmpingl feymprdedemt | ' | 18 in
the fluid of the uppﬁlﬂra@S@dhaﬂxtalsoMethﬂ:dlshgbabﬁ@bvhlbiv&)uﬁ&)ro@lhtc&b@ﬁye 5.5, i.e.,

t hat gener al | y CH” 'i:h% %@xfﬂ%s&%o@at%\%ﬁ?e u]iglreltﬂerg nE'n %ﬁ)r rrgﬁ% rat t% large m%tme

nmet hacrylic acid _co use<rn coa{'}l ng t he oral
dosage forns andid¥ tgruinalilews), Vla;ﬁa‘?ela}’eéF‘é@se msphatiwn g additiop FudgeE | ngr edi ent
whi ch can be enys, w@godrmsdzmdmshﬁaﬂﬂmsbmveﬁm@eau1dd>es&ainb@ﬁ&da%el n, either

al one or in co ”th'ﬂ %ﬁ t L 30 D-55®, soluble in intestinal fluids above pH 5.5, in order to effect a
delayed release composition which could be formulated to deliver the active ingredient at
various segments of the intestinal tract; the more Budragit 130 D-55® used, the more

proximal release and delivery begins and the more Eudragit S® used, the more distal
release and delivery begins.

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
which are well known in the coating art. In pafticular, anionic carboxylic acrylic
polymers usuaily will contain 10-25% by weight of a plasticizer, especially triethyl
citrate, iributyl citrate, acteyliriethyl citrate, dibutyl phthalate, diethyl phthalate,
polyethylene glycol, acetylated monoglycerides propylene glycol, and triacetin.
Conventional coating techniques such as fluid-bed or pan coating are employed to apply
the coating. Coating thickness must be sufficient to ensure that the oral dosage form
remains essentially intact until the desired site of delivery in the lower GI tract is reached.

The solid oral dosage form may be in the form of a ceated compressed tablet

which contains particles or granules of the bisphosphonate active ingredient and the




Wi th other coatings, is Eudragit S(r) and Eudragit FS30D(r), manufactured
by Rohm Phanna GrbH and Co. KG Darnstadt, Germany. Eudragit S(r) differs
fromEudragit L 30 D-550 only insofar as the ratio of free carboxyl groups
to ester groups is approximately 1:2. Eudragit S(r) is also, |ike Eudragit
L 30 D-55(r), substantially insoluble at pH below 5.5, but unlike Eudragit
L 30 D-55(r), is poorly soluble in d fluids having a pH of 5.5-7.0, such
as that present in small intestinal fluids. Eudragit S(r) is soluble at pH
7.0 and above, i.e., that generally présent in the terninal ileum and
colon. Eudragit S(r) an can also be used al one as a coating which would
provi de delivery of the bi sphosphonat e active i ngredi ent begi nni ng
primarily at the large intestine (npre _distal an t naI ileum) via
a del ayed-r el easehd¥nasismr Ph ag deft t 9 obrd Eﬁ‘i‘.ﬂ‘l&g R @F’fﬁ e% ng poorly
soluble in intes uuyditﬁtyprd‘pirlmﬂc&s:eltnmemMapa-lorzxnmtedcwdudhdor@@s besdschr paticlen®fbi nat i on
with Eudragit L gt ent| Whlbd@endb@y@repH 5.5, i n
order to effect ghg bg'gﬁ%%ﬁ&%}e %lé&g{)%%é%(??%%él\%m ch could be forrmulated to
deliver the acti \?@efic*’f‘l‘woé‘ﬂdrent at vari ous segments of the intestinal tract;
the nore Eudragit L 3&) sBRtabBd feJeastiSL e bispt@sphapate andpchdstingragentr & bustaised and
delivery Degins g LiG iR Ee'ﬂ% 39ih (g dorti5etho of € piBESLAkoLAl el ease

and delivery begl ns. e Coal can, usual %@W}lé% n 0{]11
pl astici zer and B‘@@%ﬁgbﬁ"&tﬁ@ﬁﬁeﬁf’s%&ﬁ r?@‘helé%?]?ffpﬁ?nétﬁ 81??3§§ aée oring agents,
surfactant, tal Csoluﬁl@@ieﬁﬁ’ed R il UNirGtee MIvated fhearBigh/lewh of skkiteH rdgass wel | known

in the coatl ng ar parti.cu RAAY ikt Car@ it Mimitéd toPOl yMEr' S
usual ly will con’tmtl ersfff rﬁ%lb?db gu%nedﬁ‘?ﬂe%?b&yr&ﬁalstl Ci zter especi (gl ly triethyl

citrate, tribut yhyd@wwmr@thm&l#t@vhmi@f%x}‘feﬂ‘é"isi%“%?"éb"mﬁ‘r butyl phthal ate,
di ethyl phthalate, polyehhydeaauleycol , aeetyl ated nmonogl yceri des

propyl ene glycol, a Conven O hd Biudes GhakeHMES suc'h as
f1ui d-bed or pan coati nf’gem%(’d(lammt of s névcef\’{’?n ttﬂeQ)pi]{i&)sa(;g ﬁae coating. . Coati ng

; ENpl Oy
t hi ckness nust beatgiofpresied rblett é‘aléqﬁﬁsﬁml@d‘t%ﬂ’m‘t‘% 1Bixag, oplke a‘ildb“igm remai ns
essential Py int agg bléﬂﬁUsﬂvhbnafe Q&w@'ﬁ@bd‘xéﬁdana itte @heRfingGigdni w@m;bu phaltda®Uﬂch\er G tract

is reached. The sal.id or age.form may be @coated
conpr essed t abl TP ’Eﬂadg‘g’ ?‘g “ﬁt IuSgrtl cf‘%rgg’olrnhl%‘ri%ﬁg’l eaggsgl &ﬁul °

bi sphosphonat e auithorstalimegeibdbise trlc, opgiosivhyesteyge, W}”é&nﬁrﬁ&“’%g’éﬁf" “B‘r of a soft
or hard capsule s(aﬁ‘chg;yeolagelnﬁmﬂm%tt&he&i refed inth ¥ BbIEOGNIEnR Patlomeieydscel | ul ose)
coated or uncoated, whi cont ai ns Eeea S or. 1}\!hencoa§edv{1th aﬁv\g&
bi sphosphonat e d‘@?vi’“\f%th?sﬁﬂiﬂ@ﬂﬁnél?ﬁ cl”ﬂ}ércsfﬁeﬁ arin en ¢h thensel ves
ar e , . coating material which is made. with suitable pharmaceutical exclpxents mciudmg, but not

limited to, poly(methacrylic acid, methyl methacrylate 1:1 (Budragit L® 100),

poly(methyacrylic acid; ethyl acrylate 1:1 (Eudragit L 30 D-55®, Fudragit L 100-55®),

poly(methacrylic acid, methyl methacrylate 1:2 (Eudragit S®, Budragit FS30D®),

hydroxypropylmethylcellulose phthalate, cellulose acefete phthalate, polyvinyl acetate

phthalate, shellac, cellulose acetate succinate, cellulose acetate trimellatate, polyethylene

glycol 400-8000, triacetin, dibutyl phthalate, acetylated monoglycerides, triethyl citrate,

talc, and iron oxide, The enteric-coating material is then applied to the compressed tablet

utilizing numerous spraying techniques available to those skilled in the art.

The enteric-coating of the tablets is mot soluble in the fluids of the mouth,
pharynx, esophagus, or stomach, and thereby prohibits the release of the bisphosphonate
and the EDTA until oral dosage form reaches the lower GI tract. For the coating method
described herein nsing methacrylate copolymers, when the desired site of delivery is the
Jower GI tract, it has been found that a coating thickness of between about 10 and about

e s——————



enterically coated. For sustained rel ease of the bi sphosphonate and

chel ating agent a sustained release polyner is required to control the

di ssolution rate of the bisphosphonate and chelating agent fromthe dosage
form If the bisphosphonate and chel ati ng agent are both soluble (defined
as 33 nmg/m or greater in water) then high | evels of sustained rel ease
polynmers are required. Sustained release polyners include but are not
limted to hydroxypropyl methycell ul osg, hydr oxypr opyl cel | ul ose and
Carbomer. A Enteric coated tablets In one enbodi nent of the inventi on, the
oral dosage formincludes an enteric- coated conpressed tablet. Tablets are
made by conbi ning, m xing, or otherw se adding S the bi sphosphonate active
i ngredi ent and the_ chel atl agent to suitable ar maceut i exci pients

i ncl udi ng, but oY TS R b”“é‘tﬁ‘?f‘r %‘é‘”%’ F&“&&‘ﬁFW‘f?““Fé@t@‘@“sﬁellul ose,

m crocrystal |l i ne é#vendbosdd-3% afl ghoum@igriess.un adleasmbbdnent tegidwisdione, st ar ch,
and sodi um st ar Che@bdbat b gaa aﬂl?stso ﬁﬂceskymﬁotheh%yftmg}acﬁgme%afgdstbnt 0 a
tablet utilizing vari us matogl \% t hose skil ﬂ%at he art. The
conpr essed tabl et C"F’r'gss &Ry tc%aﬂ“gi/ﬁst“ﬁ ﬁa’%ﬁrtcé?i?%s°1‘@dﬂft1vﬁ[3 grtlal which is
made. with sui t abtadet pright. i o ehbodizdent @il ipicding e waipbd gaid ioN@atinpsolidsiec® | i mi t ed
to, poly(methacr y&ob/gf@@algm. fzaatmgmrmmﬂ& erxdoaﬁlsméec%atgggaﬂasw i An(le) 100) ;
pol y(net hyacrylic %/ &Jéu ragit 5§ Eudr agi t
L 100-550), pol y%ﬁé“t‘ﬂéé?“;?‘?l W@&‘F’G’“ﬁéf Pﬁ/f m&ewaa&sgﬁl 2 (Eudr agit S(r),
Eudragit FS34D(r)), Hwydr Extsrsrcanp headtohgrbngled | uI ose phthal ate, cellul ose
acetate phthal ate, Doyt bl clee kil Gunlbhal 816 palieblatn 68kt ose acetate

succi nate, cellul gse acet ate trinell atate, I ene cg ycol 400-8000,
triacetin, dibutyFRI8F S aoﬁléulesa‘@é’f‘f?"éaf”eﬂ“ﬂ%ﬁ%"g‘l%?‘i gpadles of e @iy | citrate,
talc, and iron oxngcb&entTTbegéﬂhersta@ehccaﬁuﬂesmgymaﬁselmaéenteﬁc-tobtenlfapxpm ed to the

conpr essed t abl Clage 8 el BT 1 B0 5 LEOR) (LGSR Bl 201 € 0

those skilled in the art enteric-coatin ets 1S not soluble
in the fluids of SEKeenhpfRepactoingcps) g lfﬁéglapﬁm sorggyactive wEredints WA t her eby
prohi bits the releascsiei intrdigivdy lﬁglxbxaia@hﬁmémMQunemiﬁcmth(ecoEE}Isemwwwdts oral dosage

formreaches they] ga@%&w%nrgﬁsq&ng%m&{ahng E)é’ittl tq‘hag‘ﬁ ped herein

usi ng nethacrylate copoly es re |very is the
| ower G tract, {opdqquse Gseopping eﬁﬁ@ylomhl‘&f%@éwlﬁgthi ‘h‘ﬂ% lafpekegiuggenuget ween about

10 and about 20 When uncoated gelatin or starch capsules are used, the gelatin or starch will break down
in the stomach, releasing the enteric coated beads. The beads can travel through the

pylotus independently of the presence of food, and there is decreased risk of large
amounts of the active ingredient sitting for any period of time in direct contact with the
epithelial and mucosal tissues. As used herein, “beads” refers to particles containing the
active ingredient which are prepared by applying the bisphosphonate active ingredient
and the chelating agent to inert substrate spheres, or beads, preferably using a polymer
film.

The’ substrate bead, accordingly, is used as an iner{ substrate fo which fhe
bisphosphonate and the chelating agent are applied. The beads may be made from one, or
a mixture of, a group selected from, but not limited to, sucrose, manuitol, lactose,
dextrose, sorbitol, cellulose, and starch, preferably sucrose and starch. In one
embodiment of the invention, the size of the inert subsftrate beads is in the range of from
0.25 mm to 7.00 mm, preferably from 1.00 mm to 4.00 mm. In addition, suitable inert

. substrate beads may be purchased, as pre-prepared, for example, non-pareil PG beads,
manufactured by Penwest, Patterson, NY. :




500 microns usually is required. In one enbodi nent of the invention, the

t hi ckness is between about 10-30 and about 50 m crons. In another

enbodi nent, the thickness is between about 200 and about 350 m crons.

Anot her way to characterize the coating is to express the amount of
coating as weight gain or coating solids relative to the original tablet
wei ght. I n one enbodi nent of the invention the weight gain of coating
solids is 5- 50% of the original tablet weight, in another enbodi nent the
coating solids weight gainis 5-15% Y n yet another embodinment it is
15-30% and in another it is 30-50% B. Enteric coated beads or granules

Anot her oral dosage formsuitable for use in the present invention consists
of gelatin or starch capsules which contain enteri c-coahegﬁxtgc?%ds or

granul es of the acti Jke bisphopphesalp arre neredisnt and) e Peieting 2eg¥ BPL R CEFS Ul es may

t hemsel ves be entiRfidest subQak @ekds. | h oftegibsdigbnt, thi Aeivaliggedipht a0d fbs chieldingwhi ch
contain enteric coated.beads. i ” 84 it f0dh @ar St andpoi nt
of manufacturi nga%e%ﬂea%%e usd'?gfafplﬁlg%%t@%{ %H%ig\%@g%&gﬁm%gc@e i.nqlr edi ents
which nust be gisvishiugseenty & pelygea|im filhirer Qrewe ‘g?é“‘%eo PREESifficult to
conpress into takbighs. I tk RetidOifkirddiefRhosantiamstibRge ety ey, ie pblynieo 6lth, mayabl et s of t en

sit in the stomach.until the digesti eodi Camstss hhaxeRres ng of the
pyl oric sphi nct efanvd* pus agjgﬁy't hg%t g%)%[el{ cﬁifinrlltp(ff)e the Jlﬂht?;d num en uncoat ed

e. 4
gel atin or st ar chdwapspiestykelilogs e deiipiloge| aPHRY Y dren WY break down
in the stomach, fyRl8a%hyR@ltoReand s buitibleplasidiad: cRlastiviran suitbl fe uipdaibisiilwan travel
t hrough the pylor i.ndepen t | f A vidc@Rdcerdipd there is
decreased ri sk o'l“°h?é§trb8é’rengtﬁﬁlg%{gosp%%egvﬁ%gg%)?ﬁ\g/%%?ﬁ%}?ceﬁi ent ‘E;iﬁlt.ti ng for any
period of time imongslycesides, rhibninteestersygpstan oif, pibmtyl gasaveth eyl SR dGEE al i ssues.
As used herein, nhead8ereof af GkcembAinRAS thd Hids@ercomjrads HonJ%tthed% ddri ve
i ngredi ent which are prepared.b WA t j.sphosphonate active
i ngredi ent and X er@ﬁ‘é?‘g%?ﬁﬁﬁ%%g%ﬁgéséo?%e op&seﬁ])@'trate spheres, or beads,
preferably using a (b yeheser filri sy forhbrecomerigh entipnst WlepeRignents cebPE figly, is used
as an inert subsfialenddh Mkch the bisphosphonate and the chel ati ng agent

are applied. The beads may be nmade.from.,one. or.. ! [Erdtdeion@ Qr oup
sel ected from but r?g‘fp‘ilﬁ%‘fré’aly‘fl%fmxscﬁ%lrm(’)l%dé,aﬂyncﬁrﬁ%?at%%ﬁ%F%&S)ése,on dext r ose,

sorbitol, cell ulapss; mamnde itkap eti/or pryesh dramfst, yndswiithgs Besigrd 15 {EdRte | n one

enbodi ment of thg.LNyap Béti@eningrédlféﬁt?bzihﬁe@ﬁnﬁfﬂufdh%ei ARk oftiPmiphahte tdteads IS in
the range of from_ 0.25 mmto 7.00 nm aIBref rabl& forrn%ggra&.no » to 4.00 nm
In addition, sui3mied e b des pubstialgheas By & 8%”8"?‘“%8%/ b&"plrchased, as
pre-prepared, fat faimiplodct. Hyweyr the wkighPQf heaylied film on the substrate bead is

between zbout 5-50% weight gain, preferably between 5-25% weight gain. The term

“weight gain,” as used herein, means the weight increase as a percentage of the amount of

applied solids to the substrate.

After the inert substrate beads are coated with the active ingredient and chelating
agent, they must'be enterically coated. The enteric coating is applied using various spray
techniques known to one skilled in the art. The coating is applied to the beads of active

ingredient at a thickness of about 20-350 microns, in another embodiment about 30-100

o

microns. The coating amount can be characterized as a weight gain of about 10-75%, in
other cases about 20-50% relative to the original weight of the beads.

It may be desired to coat the granules of the bisphosphonate active ingredient and
the chelating agent instead of spraying inert substrate beads with the bisphosphonate and
the chelating agent. “Granules,” as used herein, means particles of active ingredient and

‘chelating agent in combination with suitable pharmaceutically-acceptable excipients as




manuf actured by Penwest; Patterson, NY. 21 The bi sphosphonate active

i ngredient and the chel ati ng agent nust be affixed to the inert substrate
beads. In one enbodi nent, the active ingredient and the chelating agent
are affixed using a polyner film In addition, if an active ingredient is
chosen that is deliquescent, the polynmer filmwll serve to prevent the
active frompicking up noisture.. |If the active ingredient chosen is
unstable in any way, the polynmer filmamy provide sone stability. The

pol ymer film preferably conprises a m xture of

hydr oxypr opyl net hyl cel | ul ose, ethylcellul ose, polyvinylpyrrolidone, and/or
hydr oxypr opyl cel l ul ose; and a suitable plasticizer. Plasticizers suitable

f or ulse in Ithe }‘i Hesaribddrigtetatiove. bAﬁhml@i &t fgq;ef&ammt? @xdaﬁs@aée pe Ieatﬁa‘clﬁaﬁteene gl ycol,
propyl ene gl ycol, cet.v] at mpnogl yceri de al.ate esters,
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thereof. In one efff\Es T ALo be popareystddde tddiszer conpri ses from 5% to 40% of the
]p,O: ymer filmthpreferarhrbms_ leisae{mw%eal ?y%Mﬁdﬂfofamispmteaameﬂhas%kogmedHﬂe pol ymer
ilmmay further rl.Se 10 illers igents, .a es as
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combi nati on that Tofeed cfindicecariseharicala gla iops embadiinest, tireesrapileslerspspleerichl or  oxygen
transfer, and whigeike-iyse gagibsgRitch didieted RN B4 0.3 bl BAS €5 fn, hBERFt 1 Ve

i ngredi ent-by intestinal fl Léiagh“‘gge amount of bi sphosphonate to be applied
to the inert substrate beads %y'vg’f”y dependi ng on the concentration
desired in the fini Stitblc praouesuicallyideramablerexcitidnts fvanaging theferatniire tappl i ed film
on the substrat e uheadhd fvel RALYRAR IBBDL heRinTRHRIVMVEL: G bot Gl to, RlBleeT abl y

bet ween 5-25% vvelmgntﬁ}mlgglu{g.e ST(be tﬁ@rm "wei ght gain," as used herein, neans
the wei ght increase s & perd@hifEd&esf the anount of applied solids to the
substrate. After theThermpiredsgrpaesrof paivhipgetientoané clobtitgageniure thert @edact i ve -
ingredient and chel ahid@ric AR matE Yrofht 5hE @%ﬁﬁﬁa@@héa%-a@&ﬁ&b%d' The
enteric coating is. applied usi ng.variqus spr a%/ echni ques known to one
skilled in the aft P& o0 e SApIredorb o hue pulkd s Bf ahefhye

i ngredi ent at a ¢obing krprisl tothe gdodertat PBick3&Ooflaboot20435) mitrtns precetahig kboenbodi nment

about 30- 100 1M 00 Sicrods Phe gl ABurf bR YD LnaGARAGs £ DA, lkgidoas a wei ght
gai n of about 10:; 75% mio > ngacas,es about  20- SOW‘(?%E %%%\%éeb&?gothe ori gi nal

n . other U )
wei ght of the beAGePimblyphp YS0qeiivedeihs sisied eieht pidbegradhul es of the
bi sphosphonate active ingredient and
Bacterial enzyme triggered systems

In one embodiment of the invention, delivery of the bisphosphonate and the
chelating agent to the Jower GI tract is achieved through the use of a bacterial enzyme
triggered system. Oral dosage forms from which drug release is triggered by the action of
bacterial enzymes in the colon are known in the art. Various approaches to bacterially-
triggered delivery systems suitable for use in the present invention include disulfide
polymers, glycosidic prodrugs, and polysaccharides as matrices/coating agents. Watts,
Peter J. & Ilum, Lisbeth, Drug Dev. and Indus. Pharm.,, 23(9): 893-917 (1997).

Further approaches to bacterially-triggered delivery systems suitable for use are
disclosed in Katsuma et al,, J. of Pharm. Sci. 93(5): 1287-99 (2004). In one embodiment
of the invention, the colon-targeted delivery system CODBES™ F(Yamanouchi Pharma
Technologies, Norman, OK) is used to deliver the bisphosphonate and the chelating ageni
to the colon. This system comprises a tablet core containing a bisphosphonate, a
chelating agent, and a saccharide, which tablet core is coated with an acid soluble




the chel ating agent instead of spraying inert substrate beads with the

bi sphosphonate and the chelating agent. "Granules,” as used herein, neans
particles of active ingredient and chelating agent in conbination with
sui t abl e pharmaceutical | y-accept abl e excipients as 22 descri bed

her ei nabove. Although it is preferable to encapsul ate the enteric-coated
granul es using starch or gelatin capsules, for admnistration as an oral
dosage form the granules nay al so be conpressed into tablets. G anul es
can be obtai ned by extrusion of a noi 9 kneaded nmass foll owed by

spheroni zati on and drying. Ganules with a regular nolding are preferred,
for exanple, rod-shaped, cylindrical, or spherical. In one enbodi nent,
the. granules are spherical pellet-type granules, with a di aneter between
about 0.3 and ab%terlal sﬁbhmud@gaﬁf@eﬁnalﬂieg/coatbiehmeemteam@tblg,@ucs apivdagibout 1. 25
mm Suitabl e pha een 5 al Ly ??e?tgtﬂéc%gl SrofifolaRb 5(@1115@1@%5@&'63 A@id he granul es
to be wused in't e nov doS e fescri be herei n .i nc hudeld but are not
linited to, |act Gsleequenﬂvaﬁmlteé jin the espafl jptestine, fO’?ﬁE‘fi SEEC “THHE ¢ AP The
prepared granul egojﬁ}ﬁeo@&hgﬁ&&ectsﬂgfnﬁtdtg&ﬂdtmraa’sdmd&@emWg’ela@@mhﬁ&ls@aut hen coat ed
W th an enteric coatln rra1:h 052, cforrg egcg([@%qar elrgég&nt:h&:‘calnucroﬂorafermentthe

phar maceuti cal | y- "5‘5‘?@18 Yo ] e%< usi ng varjQus_.c ng. t echni ques
known to those slﬂcbﬂae@m!heviﬁécw tm° s‘l"r‘i‘eﬁha"éf‘}@t?C%@WP@ %B‘pqlsis ‘ﬁt% The granul es
at a thickness ofsolmb%ng%@reﬁa%@théﬂoﬁ&ﬂ&&om@&ﬂfﬂercaidmly about 30-100 microns.
The coating amount c e chara NevdhgalReut 10- 75%
preferably about 20- gﬁt’ﬁ? S §F e n% mﬁ% an%llu@el %@hg%lgwé of the beads.
Bacteri al enzyneEﬁdmgggeiﬂeﬂswﬁlm Fﬁ@@rfé“@%@?ﬂ?f?ré]ﬁ’fa 255 ShelRe F APent i on,

delivery of the %‘ltélh'g fi&ﬁ!@@aﬁ Bat 3iivds B ve NS, Ahé AGricgent is tipliddnend ower G
rou

tract is achieve h the use o ct.er £ Hger ed system
Oral dosage f or nERIPYSERFR: qeskpug ¢ °r°8?§‘5p(gm a'%?lghe %%é/rgﬁg%h%},he action of

bact eri al enzyne soniptisetolieor awte@hupacatidelioasrrpiic Qxﬁeeﬂernﬁcm@'a% P aet BiRt oaches to
bacterially- trigg i ELI@Q' v yol}émy%nerg@c@ur&eabh@ tpe@omlenmsmm present

i nvention include’ yners o
pol ysacchari des &Snoﬂlﬁﬂter ‘f‘%’@%’? @%%‘W&hﬁﬁ?ﬂ%é R g{ i e &Qﬁ’c

Li sbeth, Drug DevoatingRchpblizd téShe tRiMeasom coatd3f @c)d-so@gemml t 319‘9%3 W‘?&H?t her
approaches to bactefng/{%Pg,rl ggered delivery systens suitable for use are

di scl osed in Kat &iha . of Pharm_ Sci. 93(5 8 004). In
one enbodi nent Suitable a01d-s01ub1e coating materials include those mSter?al's wl]ﬁzh chscg?e ag a2 )

pH less than 6.0, including but not limited to Fudragit E-100®, polyvinyl acetyl
diethylaminoacetate, and chitosan. The acid-soluble coating may further comprise one or

more pharmaceutically-acceptable excipients. Such excipients include, but are not
ethylcellulose,

limited to, hydroxypropylmethylceliulose, — Eudragit RS®,
hydroxypropylceltulose, polyethylene oxide, polyvmylpyrrohdone triacetin, polyethylene

glycol 400, triethylcitrate, Tween 80®, and castor oil. The acid-soluble coating is apphed

using various spray techniques kunown to one skifled in the art. The coating is applied to;
‘the tablet core at a weight gain of 2.5% to 40%. ‘

The tablet core compnses one or more saccharide in an amount of 10% t0 99.9%
by weight of the tablet. The action of enterobacteria in the lower GI tract causes the
saccharide(s) to be degraded into shorter chain fatty acids, which then dissolve the acid-
soluble coating. Suitable saccharides include, but are not limited to, lactulose, raffinose,
cellobiosc, stachyose, fructoligosaccharide, sucrose, glucose, xylose, fructoee, maltose,

. galactose cellulosic, and combinations thereof.




of the invention, the colon-targeted delivery system CODESTM ( Yamanouch
Pharma Technol ogi es, Norman, OK) is used to deliver the bi sphosphonate and
the chelating agent to the colon. This system conprises a tablet core
cont ai ni ng a bi sphosphonate, a chelating agent, and a saccharide, which
tablet core is coated with an acid soluble 23 material, such as Eudragit
E(r), and then coated with an enteric coating, such as Eudragit L(r). The
enteric coating protects the dosage form from degradation in the stonach,

and is subsequently dissolved in the ¥mal|l intestine follow ng gastric
enptying. The acid- soluble coating protects agai nst degradation as the
dosage formtravels through the small intestine. When the dosage form

reaches the large intestine, local mcroflora ferment the saccharide in
the tablet core into SKGPIet (R gPHRPriEss & pisphasehopss acijys inghedieth @rsheiingsgmbe t he aci d-
sol ubl e coating t endmey @aseod: henehemicaiitab-acepriantiSentsnsdikif: Raic@. Sui t abl e

enteric coating nﬁ[:lﬁ:fe' 28 %Ig' 43¢ Mggg%&&%e h‘lf‘(JSQ Qhtbiden hg#%elﬁ ﬁl} %‘Ph?é r),

Eudragit L 30 D-55 ragit cel Ul 0ge acet

shellac, - or any e WYW@@@E&’??@“BWW@IWE%@W@'%Wswsm‘&b@@@d‘bfﬂ 5 5. The
enteric coating isudpphtted using is various spray techni qgues known to one
skilled in the art. The enteric coating may further conprise one or nore

pharmaceutical | y-acc 1;é),;t]abl e excipients including, but not limted to,
talc, triethyl citrat'émeqsendpedeliysessgensl ycol , Tween 800 (pol yoxyet hyl ene
sorbitan nonool eat e, In &xiirleabilimmettoom ﬁbeﬁﬁbﬁ, (Qi\eﬁfioﬁﬁl: bz@&spho&teand-taui s, M),

castor oil. The g.fé aEgent ?ootget l!o»geg dl%ac?p evc% ﬂgrou&ltl B]% %t ﬁ %@fn?oat ed in

aci d-sol ubl e mat er| Sui t abl e
aci d- sol ubl e coatdlgy ﬁﬁ{e’@f |Caves C?%bﬂh?ﬁd@ﬂ%tmaﬁmg@m am@ymhri@mwosSol ve at a

pH | ess than 6. O chelaf@apsli ﬂ@sM beﬂa@éetehiofﬂiekrﬁﬁustségnﬁuwfﬁﬂli&veﬁﬂm%r pol yvi nyl
further compri se SHBEGE oRkCH JAE il <L F boPRerit ctist BPELRE B ents. Such
exci pi ents incl ud’@‘aﬂ%%eﬂhfpélen‘@hn, relejspribpddbet dolayefh yudit &ﬂ#prmﬁ;rllmtmw cel | ul ose,
Equ agi t IRS( r, | b, aeaéd; ,whi g es mﬁmb&%mgmh&%@b@&@ zs@p%z%@wyl ene
oxi de, pol yviny ol i done, CO
triethylcitrate, Byf'gvé APPEBT t%lh’ﬂ ‘2 68{](16{5‘@ S%gfe‘? g‘ﬁt?t’é" ‘b'g'ﬁ ﬂ?péeéeéﬁl ng is
applied using vqunmsﬂds‘ﬁn bwaltmthmeqmesxcmdvmaattbeRuhmca@M(SdhedDDrS the art.
The coating is agpbipd, ¢2), helTie é:@ie:h«%anfﬁ&r@o@tm%ggmd GithdboRh 2. 5% tO

e

40% The tabl et core on;prl Ses one or nore sacchari I n"an anpbunt of 10%
to 99.9% enwest, Patterson, NY), as well as various coatings which degrade over time to release

tablet contents. such as hydroxypropylmethylcellulose, hydroxypropylcellulose, or any
suitable hydrogel.

In one embodiment of the invention, the time-dependent device Pulsincap™ is
used to target delivery of the active ingredient and the chelating agent to the lower GI
tract. The active ingredient and other excipients, including the chelating agent, are
contained inside the Pulsincap™ water-insoluble capsule by means of a hydrogel plug
which is covered by a water-soluble cap. The entire dose form is optionally coated in an
enteric-coating material to protect the dose form from degradation while in transit through
the upper GI tract. When the patient swallows the Pulsincap™ dosage form, the water-

.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 lower GI tract by modifying the hydrogel plug propemes Watts, Peter J. & Illum,
Lisbeth, Drug Dev. and Indus. Pharm., 23(9): 893-917 (1997).




by wei ght of the tablet. The action of enterobacteria in the lower G tract
causes the saccharide(s) to be degraded into shorter chain fatty acids,
whi ch then di ssolve the acid- soluble coating. Suitable saccharides
include, but are not Iimted to, |actulose, raffiuose, cellobiosc,
stachyose, fiuctoligosaccharide, sucrose, glucose, xylose, fructose,

mal t ose, gal actose cellulosic, and conbinations thereof. 24 The tabl et
core conprises a bi sphosphonate acti vesi ngredi ent, a chelating agent, and
may contain one or nore pharnaceuti call y-acceptabl e excipients. Suitable
excipients include, but are not limted to, crystalline cellulose, calcium
hydr ogen phosphate, -polyvinylpyrrolidone, magnesi um stearate, sucrose,
starch, magnesi um oxi de, and sodjum |auryl sulfate,. Ti : dent
delivery systems In &rf9e Pﬁ.’ebi"d‘“é‘ﬁ"b?J‘°(i1?°ﬁﬂ?é’ﬁ“(t‘"‘b1a¥'[‘E“‘h(zc"‘c'in‘rile\r/éecr‘l)fnll1 iﬁ%&%ﬁ’?%gry of the

bi sphosphonat e arehpkokhied b eidtied mgntaig entingtivapalinbovbiigdime dpendinb i E's” achi eved
through the use gf a tine degendent cilShideindshes divee pstrabl | shed
transit times after gastric enptying, dru]_g. and/Ioc{in tﬁé@%]a%ér&gﬂqgent rel ease
can be targeted ﬁé“@h&h@a‘i*‘i%’ﬂ@e@@g‘ﬁ‘gﬁlfeée’% ¥R Sker ‘G tract, For

exanpl e, in or dekopaled ifidg & coretiBas Chodutik dee bims islqestep WEhaEE KpPIe | ngredi ent

and the chelatl Q(gﬁnaQﬁCp t}lenta.? 8 GRORne dnliERR8: Mbtedl ifl olpmotedheadped unti | 3-4
e St Smach.  Viat

hours after |eaving omach.. ts, Peter J | g okishet h, Drug
Dev. and | ndus. Pimafiem desgeditiog whilgdrtagyt tiroysh &g ppper %%Tcgac estﬂe o ti me

dependent del i Vegyisné e AbBgeTotintiatehtericfoming riseohienatietibe jopagsten loqves Henyent i on

i nclude, but are not, Ly ted,L, | eSS, i hgroRukEhaaapiEM ( Scher er
b U ot e

DDS, Strat hel yde™ e _ (Zapbon Gr.oup, ltaly), and
SyncroDoseTM ~ ( Paniamses Gl trapifiuidp s §e dek‘f‘?‘ﬁ"?w&aé‘gﬂ/\‘ﬁfgpt&rg an\‘/i<'§1ér1|elgSl’(gsut%4 J@%%Fi ngs whi ch

degrade over ti NgrleQomk @HQBIR lovieabiltadr. Rtuatefthesoms tablkt copents can be targeted

hydr oxypr opyl met hyl cel | ul os 9 P k|88 RibletOfimeadeyendestui t abl e
hydrogel . In one®dif %Ifeﬁ}ﬁlhst"?%f ll10}[6’%[;&i)%yr’i%}egti ol%,ﬁgt he ti me- dependent device
Pul sincapTM i s eestadariilor thepnigegcodddsd-i very of the active ingredient and the
chel ating agent to the lower @ tract. The active ingredient and ot her

exci pi ents, includi ng tcg}g chrgl atlng agent, are cont ai ned inside the
Pul si ncapTM wat e Yot eee %’ps‘:ﬂpe y nmeans of a h%;jr_oggl ‘{Ql ug which is
covered by a wat er - skibimiadcaticalbpocepils cxsivicpts Belpfsyt FEPITET SpPI0NE1 |y coat ed

in an ' resins, plasticizers, fillers, lubricents, diluents, binders, disintegrants, solvents, co-

solvents, surfactants, buffer systems, preservatives, sweetencr agents, flavoring agents,
pharmaceutical-grade dyes or pigments, chelating agents, viscosity agents, and
combinations thereof Pharmaceutically-acceptable excipients can be used in any
component in making the oral dosage form, i.e. core tablet or coating.

Flavoring agents and dyes and pigments among those useful herein inc'lude but are
not limited to those described in Handbook of Pharmaceutical Excipients (4th Ed.,

Pharmaceutical Press 2003).
Suitable co-solvents include, but are not limited to, ethanol, isopropanol, and

acetone.
Suitable surfactants include, but are not limited to, polyoxyethylene sorbitan fatty
acid esters, polyoxyethylene monoalkyl ethers, sucrose monoesters, simethicone ,

emulsion, sodium lauryl suifate, 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
thereof, sorbic acid and the salfs thereof, chlorbutanol, benzyl alcohol, thimerosal,




enteric-coating material to protect the dose formfrom degradation while in
transit through the upper G tract. Wen the patient swallows the
Pul si ncapTM dosage form the water- .soluble cap dissolves and exposes the
hydrogel plug to gastric and/or intestinal fluids. The hydrogel cap then
swel l.s, and eventual |y pops out of the capsule body, thus releasing the
capsul e contents. Release of the capsule contents can be targeted to
specific regions of the lower @ tract by nodifying the hydrogel plug
properties. Watts, Peter J. & Ilium ?tisbeth, Drug Dev. and Indus. Pharm,
23(9): 893-917 (1997). 2S 1In one enbodi nent of the invention, a tine
dependent coating is applied over a conpressed tablet and then an enteric
coating is applied over the tine dependent coating. This is_used to target
delivery of the apbepimsroprsgreniaad s rroppreol dergkerivg ghlogide MYIVEIEHR | oner G
tract. The acti vechlongy ehygiakbes Bl piobyl edrabax ci pi ent's, includi ng the chel ating
agent, ar € ConF al nedSultJﬂlgl ﬂ?rstigc?udg,.ogu? a&eagcltel ite(;r ch s?a?cth,' rla%tog?%ﬁroge?r mis
coated with a tinme dependent coating and then an enteric coating. The
enteric-coating riatederts o gicropysllie €8Wost he dose form from degradati on
while in transit thrcughle pladgicitRRRud but bk A limiddhe Ricthhieifar] jolyatylenswal | ows t he
dosage formthe enteric coating,.di l.v.es er ge form | eaves the
stomach and then g{y%@j e Flgn%tggﬁq]’gifbgéf%%%gtc?)S%IS\E/)\igIafe%nésgﬁ%ogg%f@ﬁ?’ aga[ a
predeterm ned ti R the |lower G tract fluids, the tinme dependent
coating will rupture sansle pBhnRd 2eiSde] iCarCNiinRd B, ettPkellulo®, @ilee 4cad et i n t he
| ower G tract. Rel e of the co bl et nte c e eted to
specific regionshhfﬁ%%élV%ﬁ%Vqﬁxw?gg%ﬁwﬁymﬁééﬁﬁ§$%§%t%%%%opgﬁ%%blet, time
dependent coat i nejyvimibgcerte pifslatsnané Endagi® dt 30y Buppei®rin (W6 Budrei® accept abl e
lei ci pi gnt S Phalr @mﬂﬁd%&hgt@%qc@?k%@b?@nﬁmphﬁ_ﬁflfolst},lmhx?sd% Geny)Ar ed_nlot
imted to, polyngrs SI ticizer i s, lubricants, diluents,
bi nder s, disinte%&éﬁ?g?ﬁgbtggﬁFg, gy“?é?@iﬁ?%?méﬁifactants, buf f er
systens, preservati veutablesipsisantsrinciudg drirpresnot fihited &y imagnesiyeniterpte, stearic
phar maceuti cal - ggadgagyes or pignents, chelating agents, viscosity agents,
and conbi nations thereof. Pharnaceutically-acceptabl e excipients can be
used in any conponent in making the oral dosage form i.e. core tablet or
coating. FlavoriMgh@geRbs and dyes and pignents anong those useful herein

i nclude but are .notpyiRichiGHention fﬁrﬁ@ﬁ‘ﬁatg%a%e-{hgﬁg'ﬁéaﬂngl@ﬂ@gﬁﬂgdiﬁses

Phar maceuti cal Excipients (4th Ed., Phar maceutj cal™ Press 3).
charac%rized by abglormal calcium and phosphate metabolism compr{smg adnnn?s?engg

to a human or ofher mammal in need thereof a safe and effective amount of a
pharmaceutical composition delivered to said human or other mammal via the oral dosage
forms described herein,

Diseases characterized by abnormal calcium and phosphate metabolism include,
but are not limited to, osteoporosis, Paget’s disease (osteitis deformans),
hyperparathyroidism, hypefcalceuﬁa of malignancy, 6steolytic bone metastasis, myositis
ossificans progressiva, calcinosis universalis, and such afflictions as arthtitis, neuritis,
busitis, 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 monfhly.




Sui tabl e co-solvents include, but are not Iimted to, ethanol, isopropanol,

and acetone. Suitable surfactants include, but are not limted to,

pol yoxyet hyl ene sorbitan fatty acid esters, polyoxyethylene nonoal kyl

et hers, sucrose nonoesters, sinmethicone emnulsion, sodiumlauryl sulfate,

Tween 80(r), and lanolin esters and ethers. Suitable preservatives include,

but are not limted to, phenol, alkyl esters of parahydroxybenzoic acid,

benzoic acid and the salts thereof, bgyic acid and the salts thereof,

sorbic acid and the salts thereof, chlorbutanol, benzyl alcohol,

t hi nerosal, 26 phenylnercuric acetate and nitrate, nitronersol,

benzal koni um chl ori de, cetyl pyridinium chloride, nethyl paraben, and

propyl paraben. ?{ltabl e fillers include, but are not limted to, starch,

| actose, . sucro$® nmaltodextrin, and mcr ocr stalli ne 1cel l.yl.gse. Suitable

pl astici zers i ncl ude Thetuuesent ingenfiost fortherpomagiet Kts G paeRRFIaEY (74 &

pol yet hyl ene gl Y&dister Wa&egegdnygalsmbedlhbm gcborqytgtthabmouséa%qgor oil,

acetyl at ed nonogl g( MWELSh kiRcl ude, but
tg%ed C%ﬁ%@{“ e g}né‘s?%ﬁdﬁh il &&Rﬁ;ﬂm&% e

are not limted ose acetg}e éq}e%l .itate,
hydr oxypr opyl net ho,mpumonqﬂrgg@ opshdasage Sres comaiing } BospiorAe g SKERYE) at e

pol yvi nyl -~ acet at %ﬁ%&%@k r fa&ﬂtdungudﬁpa@betv@m)nefﬁodgﬁf i infendmadich kis) L 100- 55,

Eudragit(r) F530 1(ﬁ\and EUdr%%e%&ﬁ%g%m%QQngﬁ% tocggt&ggwamesm KG,

Dar nst adt,  Ger maAy§% ? “BFEK ur et erlc Qc Col or.con, Inc.,
Vst Point, Pa. ) the Suiopriaklom! dossise formintis cprrel dagdes, 2nb e SPTHBE S Tt ed t o,

magnesi um st ear aldRipliafde HRknb Gfsuélﬂhtﬁlmcladbdaiyaxieﬁhs whlﬁtﬁﬁm&esoiﬂmhls@nfﬁe pr esent

i nvention fiuther reI ates to a e LB R¥ENEdag di seases
characteri zed by*HBrSPREE ¢ &G gn i} e%tfso%hg%clg I%a][lloo | ] fsrgn con%%rl si ng
adni ni stering tmsﬁacnhu,rramgmg,@ﬂldﬂﬁnsmam?ﬂﬁ, apdporfinedions fherfof i &Pe and

ef fective anount alggfconﬂmsegl;}@a[ngﬁpﬁaﬁgl t&aﬁeme@ m&&hgﬂuﬁﬁt lheted wedigidg ¢fthesai d human

or other manmmal via the ora RemiddirS€ases
characterized by M@Fr’f‘ﬁ‘fl‘ %‘ﬁ}bﬁnﬁgﬁﬁtﬁﬁ" 5HOSp ha ch&gﬁgﬁgﬁ  ncl.ude, but

are not limted dds costicenpos peifwally Pelestst %Emﬂpﬁ@hs@‘aﬁlﬂgstoé?%"@‘nﬁéqdor mans) ,

dispensing means are well known in the att, including those described in U.S. Pat. No.
4,761,406, Flora et al., issued Aug. 2, 1988; and U.S. Patent 4,812,311, Uchtman, issued

Mar. 14, 1989.
Optionally, the kits can comprise at least one oral dosage form comprising a

bisphosphonate and a chelating agent and at least one oral dosage form of an
accompanying nutrient, Preferred nutrients are calcium and/or vitamin D. Oral forms of
calcium suitable for use in the present invention include capsules, compressed tablets,
chewable tablets, and the like. Typical salt forms of calcium suitable for use in the
present invention include but are not limited to calcium carbonate, calcium citrate,
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 invention may include tablets comprising 400 mg to
1500 mg calcium.

The term “vitamin D,” as used herein, refers to any form of v1tarmn D that may be
administered to a mammsal as 2 nuirient. Vitamin D is metabolized in the body to provide
what is often referred to as “activated” forms of vitamin D. The term “yitamin D” can
include activated and non-activated forms of vitamin D, as well as precursors and

metabolites of such forms. Precursors of these activated forms include vitamin Ds




hyper par at byroi di sm hypercal cem a of malignancy, osteolytic bone
netastasis; nyositis ossificans progressiva, calcinosis. universalis, and
such afflictions as arthritis, neuritis, bursitis, tendonitis, and other
i nfl ammat ory condi tions which predi spose involved tissue to deposition of
cal ci um phosphates. The oral dosage forns of the present invention are
suitable for admnistration to a patient according to a continuous dosing
interval of daily, weekly, three ti nes, per nonth, tw ce nonthly, and
monthly. 27 Kits' The present invention further conprises kits that are
particularly useful for admnistering the.oral dosage forns described
herein according to a conti nuous dosing schedule of daily, weekly, three
times per nonth, twi ce nonthly, or nt hl Ki Lh&@ one or nore
oral dosage for rréef@éﬁ‘?ﬁ‘?f?@“ﬁ&e%’“B‘I@%%@%‘%ﬁ‘b’%@e{{%&%ﬁ%&a&Izrﬂdéllgeg?%% ng. agent and a
means for facili tiahd igniasRpkiesmd eschiot rifrswoad d¥ings Prpwd Bie st 8n Such kits
provi de a conveniygnt. ang, &i GkdsY Kol B@REd hetbolis sutiiniig Db haitDs tkledes ubj ect to
be treated takes the %gtgropri_ate raldégosA% gte({%{ iﬁ'a&aﬁ&‘s GRbf®ct dosage
and in the corredydoFdH m?ﬁé‘m%ﬁbi“l fcé means of such kits j.ncludes any
means whi ch faci lairindees ielstpd daiesdnen infegnittehiechedgler dug/fa theig LB ‘a nmet hod of
this invention. ﬁgggqmcggr%lc& - BADS ik UBLe Sind A tiatebdlio sy packagi ng,
and di spensi ng neans,’ and comnbi nations, her eof . .Efugntjﬁi& basdl SO conpri se
a neans for aidi aduitigeed ek oses B BET " BUY Mot Timted to a |isting of
the days of the wisg@Kexidtymaend adpedindn, istof the presers invenkongpay nolfepl9%e  cal'endar
stickers, rem nder. ‘s?narlﬂimmot'boﬁrbgfvitgﬁ@ﬂs specifically selected by the
patient. Exanpl es SF 5ac aging and. di spensj ng neans. are wellyknown in the
art, including thoseldader pphegiment K & heprgen w%r_monaﬂf%@, 06, Flora et al.,
i ssued Aug. 2, 19@@it g cbinSsinfetiomkind a81aE1 D, T Frthes Arbofimeedf  Mar. 14,
3:'289' . qjtl onal | -ygnittdgsgofﬁllué‘igtgo ﬂsﬁﬁ%{%@ﬁg@a&cﬁh@ﬁﬁabo@mI@ﬁﬁiﬂiﬂ@osage form
nprising a bisphosphonate and a chel atdl‘ggaéatge'gt %{}9 3}00485%9%&1 one or al
dosage form of an aSedeiening perdimiing creples F 8% PEYRUT i ent € “are cal ci um
and/or vitam n Dyseddr@b présadi fBenfifn. cal ci um suitable for use in the present
i nvention include capsul es; comress%gmgllg%sets, chewabl e tablets, and the
| i ke. Typical salt forns of calciumsuitable for use in the present
i nvention include but are not linmited t&*E8fti um carbonate, cal cium
citrate, Enteric-Coated Tablets Containing Risedronate and EDTA

Entetic~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 fablets.

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) 143.3 mg
(manufactured by Réhm Pharma GmbH and Co. KG, Darmstadt,
" Germany)
Triethylcitrate , 6.45mg
Talc 21.5mg

Red Iron Oxide 0.22 mg




calciummal ate, calciumcitrate mal ate, cal cium gl ubi onate, cal cium

gl uceptate, calcium gluconate, calciumlactate, dibasic cal cium phosphate,
and tribasic cal cium phosphate. Ti' one enbodi nent, kits of the present
invention may include tablets conprising 400 ng to 1500 ng cal cium The
term"vitamn D," as used herein, refers to any formof vitamn D that may
be adm-nistered to a mammal as a nutrient. Vitamn Dis netabolized in the
body to provide what is often referred to as "activated" fornms of vitamn
D. The term"vitanin D' can , includeé’activated and non-activated forms of
vitamn D. as well as precursors and netabolites of such forns. Precursors
of these activated forns include vi tamn D2 28 (ergocalciferol, produced
in plants) and vitamn D3 (chol eca |ferol roduced in skin and found in
ani mal sources and us%’a"ﬂi‘??nq‘ea’?‘?‘?”f@ toods) . aMi ns D2 and D3 have sinilar
bi ol ogi cal efficacy imhbhubress. Non-acti vat ed%ﬁe@abol ites of vitamns D2 and
D3 include hydroxyl afgglsffeps of vitam ns Dgyapg D3. Activated vitamn D
anal ogs cannot be admnistered in | e dgﬁes on a‘P intermttent schedul e,
due to their toxici ty@ﬁ’%’fﬁ‘?ﬁ’ﬁ?p"’paﬁgv&g’@@? 28 i vated vitam n D2,
vitanin D3, and. the|Aplmhtaimpénswresprmsdbbeddmanhimsma@@érg@wdifwcioéiﬂger doses

than "active" forps.pf, i@l ok 1R ffhe biHasd Wokeh {81 hnixB@STLS suspeiioh hOUL
toxicity.” In"one en% (%ment Kits _of the present . invention ma |nclude

tablets conpri siingerdt arest{ve bpgs ForPotee "??F‘F foR 21, efeﬁmmﬁ%‘f’ er
enbodi nent, ki ts aafaddelie e pigmendusperaioent maed formglcastdt ninates. Bvdudsigithore nutri ent
tablets conprisi %Dt%?tso'ihtx&?a'n@&x%lQgﬂea}éc&ﬁdﬁe@anﬁ)mxk&oﬁﬂfedém heteeniodi nent, the

unit dose of nutrient conprises t 600 a?nﬁ n%f?;%? %pout 400 |1 U
vitanin D. The f@f&%ﬂ?@mwaﬁw?#%dm&?é%? n4nf g 8%he fornul ations,
processes, and ug®gs dhe ifinpiogignubpeision 8 idedand mixed EXAMPL ESoBRRanpl e |
Enteric-Coated T Rlce‘éé She 0 L AR LD G, 35&%@8Ehga%nﬁp&%;ﬁ@%dém&éakl&mpoat ed

t abl ets contai ni g risedronate an are made b reparing a coating
conposi ti on and B ddiEdrere m%swwlamwwgsém% Ht¥"%4nd EDTA, and
t hen applyi ng saigen@périctanh sINPR RS bich Hplic.OTa8latk de halgbadid nd collected in

suitable containers. ‘
A costing weight gain of 30% (total solids) is applied by spraying the above
composition onto compressed tablets containing risedronate and EDTA, prepared in Part

B below.

B. Compressed Tablets Containing Risedronate and EDTA
The enteric coating suspension prepared in Part A above is sprayed onto 35 mg
risedronate tablets, each tablet weighing 240 mg and each containing:

Active Ingredients:

Risedronate Sodium 35 mg*
Chelant: '
Disodium EDTA 100 mg
Bxcipients

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

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




An enteric coating conposition is prepared in the formof a |acquer
containing the follow ng excipients, per tablet: A Enteric Coating
Suspension Ingredients: Eudragit L 30 D-55(r) (wet basis) 143.3 ny

(rmanuf actured by Rohm Pharma GnbH and Co. KG Darnstadt, Gernmany)
Triethylcitrate 6.45 ng Talc 21.5 ng Red Iron Oxide 0.22 ng 29

Si met hi cone enul sion (30% 0.43 ng Polysorbate 80 0.43 ng Purified Water
307.7 nmg The enteric coating is prepargd using the follow ng nmethod: A

pi gnent suspension is prepared by addi ng pol ysorbate 80, ground ferric
oxide, and talc to approximately two-thirds of the purified water while
m xi ng. The suspension is mxed for at |least two hours. The 30%

si met hi cone enul sion and the remai ning water are added to the pignment
suspensi on and m xed:for at | east 45 m nytes. The it L 30 D55

sol ution and tri et hy™® SP?%?&W%W@“E%&ﬁﬁéﬁéﬁ%ﬁ%?%%ﬁ?%&géggkat | east 45

m nutes. The pi gnmenthsissipertesbdim, ¢dstatt fiediundeier skwh glyreleBFet agi t sol ution and
mixed for 30 to GO ButeSindbSe faStthbieh SmP@itaidagio 8 MEfARRGIppe wis SCr eened

and m xed throughout "t he coati ng . pr ss. The .core L are transferred
to the coating péﬁmﬁﬁ@fﬁ?eﬁ@&?@%“%ﬁ?ﬁggﬁ8%??8%%YEHT%%g?ﬁg&§Tablets are

coat ed, .usi ng ty pitagier ispanTiesetic il apt magesisn sextaelare sdmenct ajaddediabguant i ty of
coating sol utionyhas PRER.APRkIRH applbaRhEY SmRhte With @Pine@Fkaek ofnthecol | ected in
suitabl e containers. A coatjng%mei%ht gQ%p f 30% (total solids) is applied
by spraying the HB¥CmESHHBEEPPRLS AT 6%%%%?

§%ed tabl ets containing
ri sedronate and EDTA, prepared in Part B below B. Conpressed Tablets
Cont ai ni ng Ri sedronate and EDTA The entggdfercoating suspension prepared in

Part A above is sprayed onto 35
' ) pray Enteric-Coated r%g)lcts Containing Risedronate and EDTA

Enteric-coated tablets containing risedronate sodium are prepared as described

below, using a similar method set forth in Example L
A coating composition is prepared from a lacquer containing the following

excipients, per tablet:

Ingredients:
Acryl-EZE (manufactured by 200 mg
Colorcon, Inc., West Point, Pa.} dry solids

Purified Water 950 mg

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 foltows:

Active Ingredients: .

Risedronate Sodinm 150 mg*
Chelant:

Disodium EDTA 75 mg
Excipients '
Mamnitol v 100 mg
Starck 1500 ' 159 mg

Silicon Dioxide 1mg




risedronate tablets, each tablet weighing 240 ng and each contai ni ng:
Active Ingredients: Risedronate Sodium 35 ng* Chelant: D sodi um EDTA 100
ng Excipients Mcrocrystalline cellulose 85:8 ng Sodiumstarch glycol ate
6 nmg Stearic acid 12 ng - Magnesium stearate 1.2 ng * This anount is

cal cul ated on a risedronate anhydrous nonosodi um salt basis. 30 Tablets
havi ng the conposition set forth above are prepared as follows: The

ri sedronate sodium edetate di sodium sodium starch glycol ate, and

m crocrystalline cellul ose are passedsihrough a mll and added to a bl ender
equi pped with an intensifier bar. The m xture is blended for approxi mtely
ten mnutes with the intensifier bar on. The stearic acid and nmagnesi um
stearate are screened and added to the blender. The blend is m xed for
approxi mately 3 m nutSesdcatiih the intensifier barisefsf . The blend IS
conpressed into tabl et [ ess

Ent eri c- Coat ed Tabletgﬁggﬁ%ggﬂ?ﬁg£%ﬁggk%%%a?%$%% %Tﬁﬂmgl g%ﬁ% coat ed
tabl ets containing risedronate sodium are prepared as descri bed bel ow,

using a simlar nethod set forth in Bxamum L A coating conposition is
prepared froma | acausiCamlabilguiit (ke ago,gxci bl ent s, per Labl et.

I ngredients: Acryl-EZE ( nanu act ur | or con, Inc
Point, Pa.) dry solids Purified Wat er 950 ny A coating melght of 40% wei ght

gai n is appl i ed by convenEnteamaiatecptamtsceaeeﬁﬂu@gls&l@natetaamm%re(ﬁﬁ&tb@l ning 150 ny
risedronate and z&ama@% c&%oéiﬂggnd%gn%lressegtgblg coﬂtammg nsedronate and

EDTA, and then applying said coating composition to said tablets.

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

Ingredients:
Budragit L 30 D-55® (wet basis) 47.8 mg
(manufactured by R5hm Pharma GmbH and Co. KG, Darmstadt,
Germany)
Triethylcitrate 215 mg
Tale - 7.17 mg
- Red Iron Oxide 0.07 mg

Simethicone emulsion (30%) 0.14mg

Polysorbate 80 0.14 mg

Purified Water 102.6 mg

The enteric coating is prepared using the following method:
A pigment suspension is prepared by adding polysorbate 80, ground ferric oxide,

* and talc to approximately two-thirds of the purified water while mixing, The suspension
is mixed for at least two hours. The 30% simethicoﬁe emulsion and the remaining water
are added to the pigment suspension and mixed for at least 45 minutes. The Eudragit L

. 30 D-55 solution and triethyl citrate are combined and mixed for at least 45 minutes. The
pigment suspension is then added to the Eudragit solution and mixed for 30 to 60
minutes. The resulting coating suspension is screened and mixed throughout the coating
process. The core tablets are transferred to the coating pan and preheated with occasional

. Jjogging. Tablets are coated, using a typical pan coating process until the required




wei ghing 500 ng, result. The conposition of each tablet is as follows:
Active Ingredients: Risedronate Sodi um 150 ng* Chel ant: Di sodi um EDTA 75
ng Excipients Mannitol 100 nmg Starch 1500 159 ng Silicon Dioxide 1 ng 31
Stearic acid 15 ng * This anount is calculated on a risedronate anhydrous
nmonosodi um salt basis. Exanple Ill Enteric-Coated Tabl ets Contai ning
Ri sedronate and EDTA Enteric-coated tablets containing risedronate and EDTA
are made by preparing a coating conposition and conpressed tablets
contai ning risedronate and EDTA, and ¥hen 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 |ngredients: Eudrath L 30 D-55(r) (wet basis)
47.8 ng (manuf acPaareE of SRS OeT Iom eehARPlich bR leiHep thsp coolegsnd PGP tadt . Ger nany)
Triethylcitrate ZuittBedwpgainefal c 7.17 ng Red Iron Oxide 0.07 ng Sinethicone
emul sion (30% O0.14 J : 1 4. . Lfl er 102.6 ng The
enteric coating is p%ﬁ%urﬁ)‘ée)&(fy gﬁ%ﬁgl?/hgg?llgﬁhﬁsgi/s\ngﬂﬁhedﬁg{pﬁgﬁdé% a%&

composition onfo compressed fablets containing risedronate and EDTA, prepared in Part

B below.
' B. Compressed Tablets Containing Risedronate and EDTA

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

risedronate tablets, each tablet weighing 230 mg and each containing:

Active Ingredients:

Risedronate Sodivm 35 mg*

Chelant:

Disodium EDTA 100 mg
Excipients: '

Microcrystalline celluiose 25.8 mg
Hypromellose 76.8 mg
Magnesium stearate 2.4 mg

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

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

The risedronate sodium, edetate disodium, hypromellose, and microcrystalline
cellulose 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.
Approximately 50% of the magnesium stearate is screened and added to the blender. The
blend is mixed for approximately 3 minutes with the intensifier bar off and then

» chilsonated and milled. ‘The remaining magnesium stearate is screened and added to the
blender with the granufation. The blend is mixed for approximately 3 minutes with the
iﬁtcnéiﬁer bar off. .The blend is compressed into tablets using a suitable tablet press.




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

si met hi cone enul sion and the remaining water are added to the pignent
suspension and m xed for at |east 45 minutes. The Eudragit L 30 D-55
solution and trietbyl citrate are conbined and m xed for at |east 45

m nutes. The pignment suspension is then added to the Eudragit solution and
m xed for 30 to 60 m nutes. The resul t33ng coati ng suspension i s screened
and m xed throughout the coating process. The core tablets are transferred
to the coating pan and preheated with occasional |ogging. Tablets are
coated, using a typical pan coating process until the required 32 quantity
of coating solution has been applied. Tbhdif® are then cool ed and col | ected
in suitable containers. gy.goahidtSuMetdRhindRtddoRle dHorht otal solids) is
applied by spraying the above conposition onto conpressed tablets
containing risedronate and EDTA, prepared in Part B below B. Conpressed
- Tabl et s Cont ai ni ng REsterdcontd tabletacvekailiblkedfdnete 81X EDTA are @adR Y frgpasngspensi on
prepared in Part «iaRoMfsikic 2RbANEHd Bﬂ&?coﬁémiﬁ@ri&c&r&ﬁ,eg{d%ﬂﬁ Gnd @Bl et's, each
tabl et wei ghing 230 ng and each contal nl ng: Active. lIngredients: Ri sedronate
Sodi um 35 ng* Cﬁﬁpﬁggﬁ°ﬁP§5ﬂW@ﬁWEEWﬂ§%56&ng Exci pi ents: Mcrocrystalline
cellulose 25.8 ng Hgpengriedohtds @mp@itiGh ififepadsliig £he St o aSdc @@t cadtaning.te mg * Thi s
amount i s cal cul &Rk bagdEonat e anhydrous nonosodi um sal t basis._
Tabl et s having the conposition set forth above are prepared as follows: The
ri sedronate sodium “det HHEIHFEBEPHPS Ry pr onel | ose, and nicrocrystal line
cel lul ose are passedngrhifeastgh a m ||l and added to a bl ender equi pped with an

intensifier bar. Theg0d%t45H8sd ded fo O ey ey pbed W th
with the intensifi er, gxgérleioﬁﬁbess‘b%wepdaﬁg 503

manufactured by Robm Pharma GmbH
and Co. KG, Darmstadt, Germany)
Triethylcitrate 10 mg
Talc 30mg
Black Iron Oxide 0.1 mg
Purified Water 250 mg

The enteric coating is prepared using the following method:

The talc and black iron oxide are added to a portion of purified water and mixed
until uniform. The triethylcitrate is added with continuous mixing. The resulting
pigment suspension is next passed tﬁrough a sereen or a suitable mill to break up
agglomerates. The Eudragit L 30 D-55® is screened and then added to a suitable vessel
and diluted with a portion of the purified water. The pigment suspension is then added to

 the diluted Eudragit suspension and mixed until uniform.

In a suitable coating pan, the compressed tablets (10 kg) containing risedronate
and EDTA, described below, are warmed to sbout 30-35°C. The enteric coating
suspension is sprayed onto the tablets at approximately 30 grams per minute. When the
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. ' o




Approxi mately 50% of the magnesium stearate is screened and added to the

bl ender. The blend is m xed for approxinmately 3 mnutes wth the
intensifier bar off and then chilsonated and mlled. The renaining

magnesi um stearate is screened and added to the blender with the

granul ation. The blend is mxed for approximately 3 mnutes with the
intensifier bar off. The blend i s conpressed into tablets using a suitable
tabl et press. 33 Exanple IV Enteric-Coated Tabl ets Containing Ri sedronate
and EDTA Enteric-coated tablets contaidfaing risedronate and EDTA are nmade by
preparing a coating conposition and conpressed tablets containing

ri sedronate and EDTA, and then applying said coating conposition to said
tablets. An enteric coating conposition is prepared in the formof a

| acquer containing the fahpnkedPabR¥CoRiBRRScdrdREanti BOTLL: A Enteric
Coati ng Suspension | rents:  FEudragit L 30 550. (wet. basi 150 ny
(manuf actured by Rohn!l[il %E}n%g%%a 5 cggﬁ(ﬁ p%g%redl&gm[g?br%et lgg‘fr%yedc;%l%?aﬁ%)
Triethylcitrate Foedpgete Fsiscadabiphweighing 240 meendigackpdngising. 1 ng  Purified Water
250 ng The enteric coafiveBgrediGspr epared using the follow ng nmethod: The talc
and bl ack iron oxi deR%g(ﬁl)lgds%d to a porti °n591f urified water and m xed
until uniform The trietby Citfate is added W'th continuous mi xi ng. The
resulting pigment s&8fhsion is next passed through a screen or a suitable
mll to break up agg@iseimyeptras. The Eudragi t7sbmg0 D-550 is screened and
then added to a suitg}l{%g 1e;mt;/essel and diluted with a portion of the purified
wat er. The pi gnent susﬁ’ensi on is then added to the diluted Eudragit
suspensi on and m xedMisperpdialligegefdgsen | n a suilé%foke coating pan, the
conpressed tabl ets (3Qukedrigobiaé ni ng risedpgpate and EDTA, descri bed

bel ow, are warned togabout, 30-35C. The enteric coating
earic acid I5mg

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

Tablets having the composition set forth above are prepared as foilows:
The tablets are prepared by sieving the risedronate active ingredient and the
EDTA with ¥ of the microcrystalline cellulose into a twin shell blender. The blend is
fhen mixed until uniform. Then, % of the stearic acid is added and the blend is mixed
further. The blend is then is roller compacted and milled. The remaining
.microcrystalline cellulose and sodium starch glycolate are added and mixed until vniform.
The remaining stearic acid is then added and mixed until adequate lubrication is achieved.

Tablets are then compresséd on a rotary tablet press.

Example V
Capsules Containing Enteric-Coated Particles
Capsules containing enteric-coated particles are made by preparing particles of the
. risedronate sodium active ingredients and EDTA, and then encapsulating them info a -

gelatin capsule. The particles have the following composition: .

Component mg/capsule
Active Ingredients:

Risedronate Sodium 35 mg*
Chelant:

_EDTA © 75mg




suspension is sprayed onto the tablets at approxinmately 30 grans per
m nute. When the spray cycle is conpleted, the tenperature is reduced and
the tablets are renoved and dried at 30-35C for approxinmately 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 below. 34 |3. Conpressed Tabl ets Containi ng
Ri sedronate and EDTA The enteric coating suspension prepared in Part A
above is sprayed onto 5 ng risedronat¥ tablets, each tablet weighing 240
ng and each containing: Active Ingredients: Ri sedronate sodium5.0 ng*
Chel ant: Disodium EDTA 75.0 ng Excipients Mcrocrystalline cellulose 149.5
ng Sodium starch glycolate 9 ng Stearic acid 1.5 ng * This anount is
cal cul ated on a ri sediepiense anhydrous nonosodi um salt basis. Tablets
having the conpositianusgt forth above are prepapgg as follows: The tablets
are prepared by si evilvﬂg th@ﬁiﬁs gronate active |aga redient and the EDTA
with 92 of the mcroctVSPAF T NE C& I ul ose into in shell blender. The
blend is then ni xed *utkisiakougiis falovlaied off dudspdrontt @hygfousdmeossdigaslt gsinci d i s added
and the blend is mxed further. The blend is then is roller conpacted and
mlled. The renmini ngﬁaxm S)Cér,ocrﬁa?bta_l ine cellulose and sodi um starch
gl ycol ate are added P LTI PIT PR B frtose prfiremseilinaeilbidhric acid is
t hen added and nimeisicpedinith Wate deiduetia, dxtulgled, esitsphommizes. Fehired/mdicles dfeabl et s are
Lhen compr essed Mo ol whithloRcofthéiriu RUARE LA REhAE 120Nt a1 N ng

al

Ent eri c- Coat ed Parti,fl es Capsules containing enteric-coated particles are
made by preparing paffrgfiagoafie hpsihs olloyiugcomptione sodi um active ingredients
and EDTA, and then efempsul ating theminto a mg/capsule

Budragit L 30 D-55® 20
Triethyloitrate | 6
Antifoam AF 2
Tale ‘

Water 275

The particles having the composition described above are coated in a coating
colurn with a coating mixture having the above composition.

The enteric coating is prepared utilizing the procedure set forth in Example 13. In
a suitable coating column, the particles are warmed to about 25°C and enferic coating
solution is applied to the particles by spraying a coating of 20% weight gain to. the
particles. When the spray cycle is completed, the air is tumed off and the particles are
cooled to room temperature.

The lacquered particles are powdered with tale and encapsulated using capsules

 (capsule size 0), with 2 commercial capsule filling machine.

Example VI
Bacterial Enzyme Triggered Tablets Containing Risedronate and sodium

hexametaphosphate

Bacterial enzyme triggered tablets containing risedronate and sodium
hexametaphosphate are made by preparing a two layer coating composition and




gelatin capsule. The particles have the follow ng conposition: . Conponent
ng/ capsul e Active Ingredients: R sedronate Sodium 35 ng* Chel ant EDTA 75
ng 35 Excipients Lactose 50 ngy Mcrocrystalline Cellulose 50 ng * This
anount is calculated on a risedronate anhydrous nonosodi um salt basis. A
m xture of risedronate sodium EDTA, |actose, and mcrocrystalline
cellulose is noistened with water and kneaded, extruded, and spheroni zed.
The dried particles are subsequently coated with enteric coating materi al
prepared as described in Exanple 13. Phe enteric coating has the follow ng
conposition: Conponent ny/capsule Eudragit L 30 D550 90 Triethyleitrate
6 Antifoam AF 2 Tale 7 Water 275 The particles having the conposition
descri bed above are coated in a coating colum with a coating m xture
havi ng the above CBM{HE fRblptonqutainfgaisedippanapdsodiyetieramgtanbespiifearidiead utilizi ng the
procedure set f oraflyingRaidooaiapdotpokidion th fid Al UI t abl € coating col um, the
particles are warnte . .enteric coating. solut.ion is applied
to the particles by g%%%??‘gagéégé%ﬁﬁgm%gw B@?ﬁ@?ﬁﬁ?mgﬁﬂﬁ?m 0. the
particles. Wen tiérapradisauenseriziningshe febipyipacpanintspbrdblstr i s turned off and the
particles are cool ed. to nagsenbecp@idliye. The | acquered particles are
powdered with talc and enﬁggﬁggated using capsules (capsule size 0), wth
g

. . ENis: .
a comercial capsule filll nmachi ne. Exanpl e VI

Eudragit E 100® 40.0 mg
(manufactured by R6hm Pharma GmbHand Co. KG, Darmstadt,

Germany)
Hydroxypropylmethylcellulose 10 mg
Talc 10mg
Ethanol 450 mL
Purified Water 50 mL

The acid soluble coating is prepared using the following method:

A talc suspension is prepared by adding talc to approximately one~third of the
purified water while mixing. The suspension is mixed for at least two hours. The
Eudragit E 100 B and hydroxyproylmethylcelluse are added to the remaining water and
ethanol mixture and mix uniil dissolved. The talc suspension is then added to the
Eudragit solution and riixed for 30 to 60 minutes, The resulting coating suspension is
screened and mixed throughout the coating process.

B.  Enteric Coating Suspension (second layer)

Ingredients:
Eudragit L 30 D-55® (wet basis) 150 mg
(manufactured by Rohm Pharma GmbHand Co. KG, Darmstadt,
Germauy)
Triethyl citrate 6.0 mg
Tale 150 mg
- RedIron Oxide 0.25 mg
Purified Water 260 mg

The enieric coating is prepared using the following method:
A pigment suspension is prepared by adding ground ferric oxide, and talc to
approximately two-thirds of the purified water while mixing. The suspension is mixed




Bacterial Enzynme Triggered Tabl ets Containing R sedronate and sodi um
hexanmet aphosphat e Bacterial enzynme triggered tablets containing risedronate
and sodi um hexanet aphosphate are nade by preparing a two | ayer coating
conposition and 36 conpressed tablets containing risedronate and sodi um
hexanet aphospahte and then applying said coating conposition to said
tablets. The first layer (Acid Soluble Coating Layer) coating conposition
is prepared in the formof a |acquer containing the follow ng excipients,
per tablet: A Acid Soluble Coating Ld&Jer Ingredients: Eudragit E 100(r)
40.0 ng (manufactured by Rohm Phanna GnzbHand Co. KG Darnstadt, GCernany)
Hydr oxypropyl met hyl cellulose 10 ng Talc 10 ng Ethanol 450 nL Purified
Water 50 nL The acid soluble coating is prepared using the follow ng

met hod: A tal ¢ sU¥gemgithoys Thy kugregitd 30 BySS salitipnrgd tticiliyteittaty amppubind mat el y
one-third of the apdiikel Fopsl 1wl 508imM | ThEpighheltt siBbnsiohREhed HBRANSL BlrafiS M Xed for

at least two hours,.. T : it E 100 B.and. hydroxyproyl net hyl cell use
are added to theS@%ﬁ%@%?ﬁ“”%é?éggﬁﬂﬁ“eﬁﬁgﬁg@%ﬁ??? ““%%Sﬁ¥%53nti
di ssol ved. The t &rdenixe&toughait Bpcopting prpress. added to the Eudragit sol ution and

M xed for 30 to 60 Nikubmsessediitetsa&ithibdd BlovERM ks R SMBAGRSE MR adeS  SCT eened
[ i Suspensi on

and m xed t hroug the coating. prqcess. B nteric Coatin

(second | ayer) Eﬁé%ggagﬁ%%@#ﬁ H’ég?ﬁmﬁw§ﬁuf£%gf??mfﬁﬂvmﬁﬁgis) 150 ngy
(manuf act ur ed by STREIFPPrefharwiiGhtitericlC@ing Sk@nsidarimgsttpittlpan Bingrany) Tri et hyl
citrate 6.0 MU process until the required quantity of coating solution has been applied. Tablets ate then

cooled and collected in suitable containers.

A coating weight gain of 12% for the Acid Soluble Coating and 13% for the
Enteric Coating (total solids compared to that of the core tablet weight) is applied by
spraying the above composition (A and B) onto compresséd tablets containing risedronate

and sodium hexametaphosphate prepared in Part C below.

, C. Compressed Tablets Containing Risedronate and sodium
bexametaphosphate
The Acid Soluble Coating and the Enteric Coating suspension prepared in Part A
and B above is sprayed onto 35 mg risedronate tablets, each tablet weighing 500 mg and

each containing:

Active Ingredients:

Risedronate Sodium ' 35 mg*
Chelant:

Sodium hexametaphosphate 150 mg
Excipients:

Lactulose ' 300 mg
Stearicacid 14.5mg
Magnesium stearate 0.5 mg
Purified Water 100.0 mg

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




Talc 15.0 ng Red Iron Oxide 0.25 ng Purified Water 260 ng The enteric
coating is prepared using the follow ng nethod: A pignent suspension is
prepared by adding ground ferric oxide, and talc to approxinately
two-thirds of the purified water while m xing. The suspension is mxed |
37 for at least two hours. The Eudragit L 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 solution and m xed for 30 to 60
m nutes. The resulting coating suspenséon is screened. and m xed t hroughout
the coating process. The conpressed tablets as described bel ow are
transferred to the coating pan and preheated wth occasional jogging. The
conpressed tablets are coated with the Acid Soluble Coating then with the
Enteri c Coating Suspé&nbdsitsdevingshe ngupasitoy i forthlabquear wapatd m@lionsr ocess until the

req:Ji Ijed guanlt: tyt 01; T_ﬁ&@édloﬂe?es%f?&x&}%ddﬂ{ﬁh%%m%%t@ﬁ&ltxﬂs@%tﬂﬁ&h@icﬁl are ]Eh(igo/
cool ed and col |l ected in sui on ners.. coating. wei gain o 0
for the Acid Sol &E§|P%?S"65‘%?P%T‘ﬁaﬁgﬁl}§a"%§%aﬁ’kﬁ’?“%‘ﬁ‘i‘é@éew@é? PEEETET R% (total solids
conpared to that mofturihigendd foeappminettly inemighds yith the iatppsifierdd obband  sprayi ng t he
above conmposi ti ORfufe@Rfh FRpu@Ed Witet RFRLERRE Gnd Ak ls ridd @RIGhAt J0eC,r | sedronat e
and sodlunlbexanetaE?o§§hate Erepaned in Part bel ow. C aﬁb ressed

Tabl et s Cont ai ni ARG RICEG P BHa e R UbdeEs spE ﬁ’iéitagdﬁ%g“ﬁhl & Tife Acid

Sol ubl e Coati ng &led istoived BrdpproiivatBodrminutg. e bipd ssommespd BpdabledusngaPart A  and
B above is sprayggluRhe: A= "D risedronate tablets, each tablet weighing 500
nmg and each containing: Active Ingredients: Risedronate Sodium 35 ng''

Chel ant: Sodi um hexanet aphosphate 150 ng Exci pi ents:
Example VII

Time Dependent and Enteric Coated Tablets Containing Risedronate and Sodium
Citrate

Time Dependent and Enteric Tablets containing risedronate and sodium
cifrate are made by preparing a two layer coating composition and compressed tablets
containing 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:

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

The acid soluble coating is prepared using the foltowing method:

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

. coating solution is screened and mixed throughout the coating process.




Lactul ose 300 ng Stearic acid 14.5 ng Magnesium stearate 0.5 ng Purified
Water 100.0 ng '~ This ampbunt is cal culated on a risedronate anhydrous
nonosodi um salt basis. 38 Tablets having the conposition set forth above
are prepared as follows: The risedronate sodi um sodi um hexanet aphosphat e,
| actul ose and the stearic acid are passed through a mll and added to a
bl ender equi pped with an intensifier bar. The mxture is blended for
approximately ten mnutes with the intensifier bar on and granulated with
the purifed water for |5 mnutes. The mMxture is dried overnight at 30C,
passed through a mll. The nmagnesium stearate is screened and added to the
bl ender. The blend is mxed for approxinmately 3 mnutes. The blend is
conpressed into tablets using a suitable tablet press. Exanple VII Tine
Dependent and Ent éti c BEgg@Gegiing3stersios Cont ai ni ng Ri sedronate and Sodi um
Ctrate Tine Dependent andpfgRiigkl ¢ Tabl ets containing risedronate and
sodium citrate are made b I i a twp |ayer coating conposition and
conpressed tablets contai ﬁ?dﬁdéggﬁs%%%éﬁﬁg’@ﬁhd sodi um'd® ate and t hen

appl yi ng sai d coating conp@puficurnd bydRshs BiadratGadbHet! So. KGhigarhstatist | ayer (Ti ne
Dependent Coatingckaygy) coating conposition is prepared in the formof a
pol ymer cont ai ni ng th;laﬁlioll ltrovm' ng excipients, per tablet: A Acid Sol uble
Coati ng Layer |ngredi Sty il hyl cel | ul oS00, 0 ng Dibuty Sebacate 8 ngy
Tol uene 250 ng Et hyl T4 cohol ¢ 70 ng The 1agingl sol ubl e coating is prepared
using the foll ow ng nekledods.sol ution i soggﬁ?ar ed by adding the

et hylcellul ose to appgu%eid a'tterel y two- tzgoilggds o)

The enteric coating is prepared using the following method:

A pigment suspension is prepared by adding ground ferric oxide, and taic to
approximately two-thirds of the purified water while mixing. The suspension is mixed
for at least two hours. The Budragit L 30 D~55 solution and triethyl cifrate are combined
and mixed for at least 45 minutes. The pigment suspension is then added fo the Eudragit
solution and mixed for 30 to 60 minutes. The resulting coating suspension is screened
and mixed throughout the coating process.

The compressed tablets are transferred to the coating pan and preheated with
occasional jogging, The compressed tablets are coated with the Time Dependent Coating
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 éorc tablet weight) is applied by spraying
the above composition (A and B) onto compressed tablets containing risedronate and
sodium citrate prepared in Part C below. '

C. Compressed Tablets Containing Risedronate and sodium citrate
The Acid Soluble Coating and the Bnteric Coating suspension prepared in Part A
and B above is sprayed onto 5 mg risedronate tablets, each tablet weighing 500 mg and
each containing:
Active Ingredients: '
Risedronate Sodium 5 mg*




t he tol uene:ethyl alcohol mxture while mxing. The solution is m xed for
at least two hours. The di buty sebacate is added and m xed for an
additional two hours. The resulting coating solution is screened and m xed
t hroughout the coating process. 39 B. Enteric Coating Suspension
Ingredients: Eudragit L 30 D-550 (wet basis) 150 ng (nmanufactured by Rohm
Pharma GrbHand Co. KG Darnstadt, Germany) Triethyl citrate 6.0 ng Talc
15,0 ng. Red Iron Oxide 0.25 ng Purified Water 260 ng The enteric coating
is prepared using the follow ng nmethodso A pignent suspension is prepared by
adding ground ferric oxide, and talc to approximately two-thirds of the
purified water while m xi ng. The suspension is mxed for at |east two
hours. The Eudragit L 30 D-55 solution and triethyl citrate are conbi ned
and m xed for at | easChelddi: m nutes. The pignment suspension is then added to
the Eudragit sol utioggangd,ixed for 30 to 6Q,m nutes. The resulting
coating suspension is screened and m xed throu&hout the coating process.
The conpressed t abl et’&°Bif® transferred to the coating pan and preheated

wi th occasional | oggvitrgerysikiie Geinmgee essed t abloessmgare coated with the Tine
Dependent Coating then., }hﬁe§gﬁmEnteric Coajsing Suspension using a typical
pan coating process until the required quantity of coating solution has
been applied. Tabl et 28#@! t hen cool ed and cBPPected in suitable
cont ai ners. A coati n@apesighdeagiai N of 10% f oroddye Ti me Dependent Coating and

13% Enteric Coating | ds conpar ed that of the core tabl et
wei ght) is applied b§&%8§§%F%§%éthe above co%ggsition (A and B) onto

conpressed tabl ets céWified Wittig ri sedronate and@¥9%8®diumcitrate prepared in
Part C bel ow. C. Conpries st sahibudkes odCnRédenat Alydisedsanatsatwad sodi um
citrate The Acid Sol uble Coating and the Enteric Coating suspension

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

The risedronate sodium, sodium citrate, microcrystalline cellulose, croscarmelose
sodium, mannitol and polyvinylpyrrolidone are passed through a mill and added to a
- blender equipped with an intensifier bar. The mixture is blended for appfoximately ten
mimites with the intensifier bar on and granulated with pmiﬂéd water for 15 minutes.
The mixture is dried overnight at 30°C, passed through a mill. 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 VI
Time Dependent Delivery Tablets Containing Risedronate and EDTA

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

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

A. Coating Suspension

Excipients:

Carnauba Wax - ' 80 mg
Beeswax o 35mg




and B above is sprayed onto 5 ng risedronate tablets, each tablet weighing
500 ng and each containing: Active Ingredients: R sedronate Sodiumb5 ng'
40 Chelant: Sodium Citrate 250 ng Excipient Mcrocrystalline Cellul ose
109.5 ng Croscarnellose Sodium 25.0 ng Mannitol 100 ng Magnesi um
stearate 0.5 ng Pol yvinylpyrrolidone 10 ng Purified Water 100.0 nig *
This amount is cal culated on a risedronate anhydrous nonosodi um salt basis.
Tabl ets having the conposition set forth above are prepared as follows: The
ri sedronate sodium sodiumcitrate, maurocrystalline cellul ose,

croscarnell ose sodium nmannitol and pol yvinyl pyrrolidone are passed
through a mll and added to a blender equipped with an intensifier bar.
The m xture is blended for approxinmately ten mnutes with the intensifier
bar on and granul at ed vvitmolpdxye'thjrlbxe@brbmtmlod‘lm 151mignut es. The mxture is
dried overnight at 30C, p gtﬁgg g, magnesi um stearate is
screened and added to the@%tﬁg(gpé@% 11%1 end |s %<ed for approximately 3
mnutes with the intensi FFEPIWEE of f. The bl end® Q%L conpressed into tablets
usi ng a suitabl e tablredcopigisfepareriiagipt Plloviokmdthade Dependent Del i very Tabl ets
Cont ai ni ng Ri sedr onatlgecgtgglba ,g%'sl'vl, G;Ig&?%:}g‘%r;&blg&%n\ég&% L@bl ets contai ni ng

ri sedronate and EDTA are coatl ng conposi tion and
conpr essed t abl eﬂ‘@“t’f&‘f’d’ﬁi”ﬁi‘ﬂf@“"}of@@dﬁ’ tafhepunﬁwdvam ghaeHer? appl yi ng said

coating conposit ke, Tk rSaliig cdabddninGe is AretrBBnE ABedRRHGIRES the cOufing S Ppr epar ed
containing the fgll ownd,ex6lules Mt P codtBPlaf bt plhheaRith o Rioni SPENST ON

jogging. Tablets are coated, using a typical pan coating process until the required

quantity of coating solution (at 60°C) has been applied. Tablets are then cooled and

collected in suitable containers.

A coating weight gain of 30% (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 coating suspension prepared in Part A above is sprayed onto 35 mg
tisedronate tablets, ¢ach tablet wexghmg 500 mg and each containing:

Active Ingredients:

Risedronate Sodium . 35 mg*
Chelant:

Disodium EDTA 150 mg
Excipients:

Microcrystalline celtulose 50 mg
Spray Dried Lactose : 245 mg
Sodium starch glycolate 15mg
Magnesium stearate Smg

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

Tablets having the composition set forth above are prepared as follows:
The risedronate sodium, EDTA disodiwm, microorystalline celtulose, Spray dried
lactose and sodium starch glycolate are passed through a mill and added to 2 blender




Exci pi ents: Carnauba Wax 80 ng Beeswax 35 ng 41 Pol yoxyet hyl ene sorbitan
nonool eate 11 ng Hydroxypropyl net hyl cel lul ose 24ng Purified Water 500 niL
The coating is prepared using the follow ng nmethod: The carnauba wax,
beeswax, pol yoxyethl yene sorbitan nonool eate, and
hydr oxypr opyl net hyl cel | ul ose are added to the purified water at 60C and
m xed for 3 hours. The resulting coating mxture is screened and m xed
t hroughout the coating process. The core tablets are transferred to the
coating pan and preheated with occasiomal |jogging. Tablets are coated,
using a typical pan coating process until the required quantity of coating
solution (at 60C) has been applied. Tablets are then cooled and collected
in suitable containers. A coating weight gain of 30% (total solids) is
appl i ed by sprayiagrretrethabigsifiebenBositiranblad dr aprpimads eduinas| et s
% 0 B It a It ni gg { | sedranak ﬁxte@s'ﬂﬂr ﬂf:ﬂFHAThe B, E&%’f&ﬁg?}r&t@is Pﬁgﬁea anBaddl1OM¥ bidRicr. COMPT €5 3 ed

abl ets nt ai ni ropat e and e_coatin |on prepared in
Part A above is g%r%féﬁ“ﬁﬁ? agproxjmately P?@ﬁ?@%ﬁ? sy gp%ﬁ SR abl et
melghlng 500 ng arbreadihto Gbet wingh sviEble Abkipwes. | ngr edi ents: Ri sedronat e Sodi um
35 nmg* Chelant: Disodium EDTA 150 ng Excipients: Mcrocrystalline
cellulose 50 ng Spray Dried Lactose 245 Sodi um starch glycolate 15 ng
Magnesi um stearate 5 ng * This amountExEpie gglculated on a risedronate

an hy dr ous nonosodi unBzrlidl Eiyamd Biggered Tablets Containing Alendronate and Tartaric Acid

Bacterial Enzyme Triggered tablets containing alendronate and tartaric acid are
made by preparing a tablet blend and compressing into tablets.

A, Compressed Tablets Containing Alendronate and Tartaric Acid

The 70 mg alendronate , each tablet weighing 680 mg and each containing:

Active Ingredients:

Alendronate Sodium 70.0 mg*
Excipients:

Guar Gum 300.0 mg
Hydroxypropylmethylcellulose 50.0 mg
Tartaric Acid 2500 mg
Stearic acid - 10 mg ‘

* This amount is calculated on a alendronic acid anhydrous trihydrate basis.

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

The alendronate sodium, guar gum, hydroypropylmethylcellulose and tartaric acid
are passed through a mill and added to a blender equipped with an intensifier bar. The
mixture is blended for approximately ten minutes with the intensifier bar on. The blend is
compressed into slugs on a rotary tablet press. The slugs are passed through a mill and
collected. The stearic acid is added to the blender and the blend is mixed for
approximately 3 minutes. The blend is compressed into tablets using a suitable tablet
press.

The compressed tablets are coating with the layers described in Example VI using

the same methods for coating.




Tabl ets having the conposition set forth above are prepared as follows: The
ri sedronate sodi um EDTA disodium mcrocrystalline cellulose, Spray dried
| act ose and sodium starch glycol ate are passed through a m |l and added to
a blender 42 equipped with an intensifier bar. The mi xture is bl ended for
approximately ten mnutes wth the intensifier bar on. The magnesi um
Stearate is screened and added to the blender. The blend is m xed for
approximately 3 mnutes with the intensifier bar off. The blend is
conpressed into tablets using a suitabise tablet press. Exanple | X Bacteri al
Enzynme Triggered Tabl ets Containing A endronate and Tartaric Acid

Bacterial Enzynme Triggered tablets containing alendronate and tartaric acid
are nade by preparing a tablet blend and conpressing into tablets. A
Conpressed Tabl ets Containing Al endronate and Tartaric Acid The 70 ng

al endronat e, each tablet weighing 680 le Eg each containing: Active

I ngredi ents: Al endronate Sodium 70.0 cipients: Guar Gum 300.0 ng
FNdroxypropyInethylcelIul%§%0@6$®“ﬁﬁmcwﬁﬁﬁﬁﬁk‘ M @IBBA 0 ny Stearic acid
10 ng This anount is calculated on a alendronic acid anhydrous tribydrate

Dt . 1oL et s NV keGSR e S RO S B SR o0 20

foll ows; The al endronate so oypropy
tartaric acid aﬁ@mﬁﬁ§§@HmWHWUH@ﬁﬂﬁﬁﬁ¢k$ﬂaﬁﬁmaﬁﬁéﬁm@@mﬁﬂHMeWé@ﬂleqU|pped

with an intensi fIaﬁﬂyuigaa‘dcoé[ih@comﬁﬂsﬂi&di&ﬁﬂha&etb' ended for approximately ten
ressed Lnto sl ugs on

mnutes with the intgp N ga
a rotary tablet press. #%e‘gzlc%mgﬁgnm mar %ﬁf5ﬂ§ﬁﬁ TP col | ect ed.

The stearic aci dflewingradnients.per @fblender and the blend is nixed for
approxi mately 3 m nukes. Hitgic Dd8pGudpsnsicdONPressed into tablets using a

suitable tablet preg Ipe conpressed tablets are coating wth the | ayers
described in Exanple usi ng
Eudragit L 30 D-55® (wet basis) 120 mg

(manufaciured by Réhm Pharma GmbH
and Co, KG, Daimstadt, Germany)

Tricthylcitrate 10 mg
Tale 10 mg
Red Tron Oxide 0.0l mg
Simethicone emulsion - 0.8mg
Purified Water ’ 100 mg

The enteric coating is prepared using the following method:

The talc and red iron oxide are added to a portion of purified water and mixed
until uniform. The triethylcitrate and the simethicone emulsion are added with
continuous mixing. The resulting pigment snspension is next passed through a screen or
a suitable mill to break up agglomerates. The Budragit L 30 D-55® is screened and then
added to a suitable vessel and diluted witli a portion of the purified water. The pigment
suspension is then added to the dituted Eudragit suspension and mixed until uniform.

In a suitable coating pan, the compressed tablets (10 kg) containing alendronate
and EDTA, described below, are warmed to about 30-35°C.. The enteric coating
suspension is sprayed onto the tablets at approximately 30 grams per minute. When the

“spray cycle is completed, the temperature is reduced and the tablets are removed and

dried at 30-35°C for approximately 1 hour.




the sane nethods for coating. 43 Exanple X Enteric-Coated Tablets
Cont ai ni ng Al endronate and EDTA Enteric-coated tabl ets containing

al endronat e and EDTA are nade by preparing a coating conposition and
conpressed tablets containing al endronate and |1 3DTA, and then 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 Excipients: Eudragit L 30 D 55(r)
(wet basis) 120 ng (manufactured by Rghm Pharma GrbH and Co. KG

Dar st adt, Germany) Triethylcitrate 10 ng -Talc 10 ng Red Iron Oxide 0.01
nmg Sinethicone enmulsion 0.8 ng Purified Water 100 My The enteric coating
is prepared using the followi ng nmethod: The talc and red iron oxide are

added to a portion of spufdf \v@% 48 61108 tamoéo@)dls af){;'ﬂ%f 1}5, d;ﬂamgﬁmbo;ﬁhe

triethylcitrate and the sinet ne enu cont i nuous

m xi ng. The resulf?ﬁﬁmﬁP&Wﬁﬁ?m§ﬁ§ﬁ@ﬁ%?ﬁﬁmT%ﬂ?ﬁﬁﬂgeﬁgé@géﬂFﬁﬁﬁﬁbﬁ‘a screen or
a suitable mll| t®bvhdeweak up aggl onmerates. The Eudragit L 30 D-55(r) is
screened and then adged t pr-Talod ed with a portion of
the purified water. The plg) R&H+%%§é§ﬁ§§%%ﬁ& <§¥%¥Fed to the diluted
Eudragit suspension aﬁﬂ ?P%éﬂmﬂﬁPWFmﬁ%Fﬁ%W%¥PFhAa“§%$?%ﬁ¢%m%6@F$ng pan, the
conpr essed t abl et Senfbteleglets,eon tablbtRiciBgngBbEnehhOd el entaiitipdl EDTA, descri bed

bel ow, are warned to{gQQHﬁmggm§SC The enteric coating suspension is
sprayed onto the tablets at approximately 30 grans per minute. Wen the
spray cycle is conplé@@ﬁmmﬁﬁ Wenper at ure i s’1@uced and the tablets are
renmoved and dried atchleht:35C for approximately | hour.

Disodium EDTA 100 mg
Excipients:

Microcrystalline cellulose 119.5 mg
Crospovidone 9mg
Magnesium stearate 1.5mg

* This amount is calculated on an alendronic acid basis.

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

The tablets are prepared by sieving the alendronate active ingredient and the
EDTA with % of the microcrystalline cellulose info a twin shell blender. The blend is
then mixed until vniform. Then, % of the magnesium stearate is added and the blend is
mixed further. The blend is then is roller compacted and milled. The remaining |
microcrystalline celfulose and crospovidone are added and mixed until vniform. The
remaining magnesium stearate is then added and mixed until adequate lubrication is

" achieved. Tablets are then compressed on a rotary tablet press.

Example X1
Enteric-Coated Tablets Containing Ibandronate and Citric Acid

Enteric-coated tablets containing ibandronate and citric acid are made by
preparing a coating composition and compressed tablets containing fbandronate and citric

acid, and then applying said coating composition to said tablets.

s



44 A coating weight gain of 19% (total solids) is applied by spraying the
above conposition onto conpressed tablets containing al endronate and EDTA,
prepared in Part B below. B. Conpressed Tabl ets Containing Al endronate and
EDTA The enteric coating suspension prepared in Part A above is sprayed
onto 70 ng alendronate tablets, each tablet weighing 300 ng and each
containing: Active Ingredients: Alendronate sodium 70 ng* Chel ant:

Di sodi um EDTA 100 ng Excipients: Mcrocrystalline cellulose 119.5 ng
Crospovidone 9 ng Magnesium stearate L 5 ng This anmount is cal culated on
an alendronic acid basis. Tablets having the conposition set forth above
are prepared as follows: The tablets are prepared by sieving the

al endronate active ingredient and the EDTA with % of the
rnicrocrystalline cel|ul ose i.nto a t.w. : e is then
m xed until uniform eélt(fgﬁc 50t co{n%g%%%ﬁ%gs}%%ﬁh%o%g?g{a%qugg&éa%g[ %glgand t he
blend is nixed filangexcirpriersstebletd is then is roller conpacted and mill ed.
The remai ning m crocsyst dnteiid®aitgbispthsge and crospovi done are added and
m xed until uniform ';'{Q remai ni ng magnesi um stearate i s then added and

m xed unti | adequateE[u' cation is achieved. Tablets are then conpressed
on a rotary tabl et priedagitIBQBHP veliaiht eri ¢ ¥EEed Tabl et s Cont ai ni ng

| bandronat e and G tr i(ganf®@dnded bERERIFhsmSORBIRLd Cké AlafnseaGaahany)ng | bandr onat e
and citric acid are %g}?lc%te preparing a coafj ng composition and conpressed
tabl ets containing i bandronate and citric acid, and then appl ying said
coating conposition flgesaid tablets. 45 An ¥geric coating conposition is

prepared in the for mrghiua dodgguer contai ni ng.ddpe
‘ Simethicone emulsion Lo mg
Purified Water 250 mg
The enteric coating is prepared using the foliowing method:
The talc and titanium dioxide are added to a portion of purified water and mixed

until uniform, The triethylcitrate and the simethicone emulsion are added with

]Ee)l?nits

continuous mixing, The resulting pigment suspension is next passed through a screen or
a suitable mill to break up agglomerates. The Eudragit L 30 D-55® is screened and then
added to a suitable vessel and diluted with a portion of the purified water. The pigment
suspension is then added to the diluted Eudragit suspension and mixed until uniform.
In a suitable coating pan, the compressed tablets (10 kg) containing ibandronate
' and Citric Acid, described below, are warmed to about 30-35°C. The enteric coating
suspension is sprayed onto the tablets at approximately 30 grams per minute. When the
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 17% (total solids) is applied by spraying the above
composition onto compressed tablets containing Ibandronate and cifric acid, prépared in

Part B below.

B. Compressed Tablets Containing Jbandronate and Citric Acid

The enteric coating suspension prepared in Part A above is sprayed onto 100 mg
Tbandronate tablets, each tablet weighing 600 mg and each containing:

Active Ingredients: ‘

Tbandronate sodium _ 100 mg*




foll owi ng excipients, per tablet: A Enteric Coating Suspension

Excipients: Eudragit L 30 D-550 (wet basis) 240 ng (nmanufactured by Rohm
Pharma GrbH and Co. KG Darnstadt, Germany) Triethylcitrate 20 ng Talc 10
ng Titaniumdioxide 1.0 ng Sinethicone enulsion 1.6 ng Purified Water
250 ng The enteric coating is prepared using the follow ng nmethod: The talc
and titaniumdi oxide are added to a portion of purified water and m xed
until uniform The triethylcitrate and the sinmethicone ermul sion are added
with continuous m xing. The resultingspi gnent suspension is next passed
through a screen or a suitable mlIl to break up agglonerates. The Eudragit
L 30 D-558 is screened and then added to a suitable vessel and diluted
with a portion of the purified water. The pignment suspension is then added
to the diluted Eudragrdlansuspensi on and m xed until uniform In a suitable
‘coating pan, the cogpsessed tablets (10 kg)ss ai ni ng i bandronate and
Ctric Acid, described, below, are warmed to about 30-35C. The enteric
coating suspension FEP¥PFayed onto the tablets at approxi mately 30 granms
per mnute. Wien t heMigptygallingyetitiesei S conpl etigdlimg he tenperature i s reduced
and the tablets are ggupygds and dried at 3Qsgpe for approximately 1 hour.
A coating weight gain of 1/% (total solids) 1s applied by spraying the
above conposition offBsEs#ESsed tabl ets ¢8M8ai ni ng | bandronate and
citric acid, prepar et ThinamoRa istcalddlaboddnamibarBroniGelipisessed Tabl et s Cont ai ni ng

| bandronate and Citric Acid The enteric coating suspension prepared in Part

A above is sprayed onto 100 ng |bandronate tablets, each tablet weighing
600 ng and each contSPIFf haying thsompasitionsef fash phaveee premasdatfrlBisit e sodi um 100 ngr®
46 The tablets are prepared by sieving the ibandronate active ingredient and the cifric

acid with % of the microcrystalline cellulose into a twin shell blender. The blend is then
mixed until uniform. Then, % of the magnesium stearate is added and the blend is mixed
farther. The blend is then is roller compacted and milled. The remainming
microcrystalline cellulose and crospovidone are added and mixed until uniform. The
remaining magnesium stearate is then added and mixed until adequate Iubrication is

achieved. Tablets are then compressed on a rotary tablet press.

Bxample XTI
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, aﬁd then
applying said coating composition to said tablets.

A enteric coating compositioﬁ is prepared in the form of a lacquer
containing the following excipients, per tablet:
A. Enteric Coating Suspension

Excipients:
Budragit S100® (dry basis) 129 mg
(xﬂanufactured by Rohm Pharma GmbH and Co. KG, Darmstadt, Germany)
Dibuty! Phthalate 2.59
Tale © 354 mg

Red Iron Oxide 1.37mg -




Chelant: Citric acid 350.0 ng Excipients: Mcrocrystalline cellulose 132.0
mg Crospovidone 15.0 ng Magnesium stearate 3.0 ng * This anount is

cal cul ated on an ibandronic acid basis. Tablets having the conposition set
forth above are prepared as follows: The tablets are prepared by sieving

t he i bandronate active ingredient and the citric acid with 1/2 of the

m crocrystalline cellulose into a twin shell blender. The blend is then

m xed until uniform Then, % of the nmagnesium stearate is added and the
blend is mxed further. The blend is #hen is roller conpacted and m || ed.
The remaining mcrocrystalline cellul ose and crospovi done are added and

m xed until uniform The remining nagnesium stearate is then added and

m xed until adequate lubrication is achieved. Tablets are then conpressed
on a rotary tablet priesspylsobatpl e XI Enteri HoCwat ed Tabl ets Contai ni ng

Ri sedronate and EDTA f&abRri c-coated tabl ets monkgi ning risedronate and EDTA
are nmade by preparlnqyurz%fd ating conpositio nd conpressed tablets
cont ai ning risedronate an %TWA and t hen n'SpfS%/lng sai d coating
conposition to said ﬂab%émymmmnsmﬁﬁeﬁwmgﬁeﬁmwmgnwbwpos|t|on is prepared in

the formof a Iacquermeﬁaﬁwa«htalaglgo;&lﬁedyfs@%hﬁmlda oﬁmm%tm%,gu&@g& tablet: A

Enteric Coating. p ts ragi t . S1000 r baS|s) 12.9 ny
(manuf act ured by a awc 1 £ amﬁﬁ”mﬁtfg ‘ﬁﬁ%a @%F Di but yl
Pht hal ate 2.59 T&kG%QWEﬁmW@ﬂﬁﬂédmwmwnm@xwdmmﬂa@mmnga&ﬁﬂwmbmpmgpyl al coho
110.7 ny Mixing continues through the remainder of the preparation. Ferric oxide and talc are

added to the solution and the resulting suspension is then mixed for af least one hour. The
coating solution is mixed for at least one hour before production. 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 8.5% (total solids) is applied by spraying the above
composition onto compressed tablets containing risedronate and EDTA, prepared in Part
B below.

B. Compressed Tablets Containing Risedronate and EDTA
The enteric coating suspension prepared in Part A above is sprayed onto 35 mg
risedronate fablets, each tablet weighing 240 mg as prepared according to Example IB.

Example X1
Capsules Containing Enteric-Coated Beads

Capsules containing enteric-coated beads are prepared by preparing enteric-coated
beads, and then encapsulating them using a gelatin capsule. The beads consist of inert
sugar spheres that are coated with a polymeric film which confains risedronate and EDTA
and are prepared using the procedure in Part A below. The beads are next enteric-coated
using the procedure described in Part B below..

A. Risedronate- and EDTA-Coated Beads » )

Component ~ . mg/capsule
.Risedronate Sodium : 30%*




Acetone 24.74 mg Purified Water 3.1 ng The enteric coating is prepared
using the follow ng nethod: The purified water, approxinmately 80% of the

i sopropyl al cohol, and the Eudragit S 100 are conbined while mxing to
forma solution. After mxing for at |least 60 m nutes, the acetone,

di butyl phthal ate, and remaining i sopropyl alcohol are added while m xing.
M xi ng conti nues through the remai nder of the preparation. Ferric oxide and
talc are added to the solution and the resulting suspension is then m xed
for at |east one hour. The <coating sakution is m xed for at |east one hour
before production. 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 gih@gmeoel ed and col | ected iy suitable containers. A
coating weight gain Qf 8,5% al solids) is agplied by spraying the above
conmposi ti on onto con%f"%%ss”ge S‘%é(g{'é"ts]% cont ai ni ng lai?gsdedronate and EDTA,
prepared in Part B BbfrogproBme@deiiessed Tabl et €5Cont ai ni ng R sedronate and
EDTA The enteric coatphighyBrsieinsison prepared inzBart A above is sprayed
onto 35 ng ri sedrothT_%ghﬁbl ets, each tablet weighing 240 ng as prepared
according to Exanple . at?éxarrpl e Xl Il Capsul ed"cont ai ni ng Enteric-Coat ed
Beads Capsul es cont ai*fihiagrartsealubicd orarbefropatcadsy daysanomsalpuyseltbatyy pr epari ng
enteric-coated beads, and then encapsul ating them using a gel atin capsul e.

The beads consi st of Eni? ner.t heres that are, coated wth a polyneric

sugar. s
fil mwhich contains e§‘ée(‘]‘i"’5’ﬁa‘i“8%3mjg 2ds apyeraF Sfﬁ’ﬁ%"ﬁér ed using the
procedure in Part A Delnoified Pher béeats aad the hpkdyepylertyicelbbet 8dlowiysi ng t he
procedure descri hag |melfgg%¢§qp,gﬂ,mhyl&mgge%Q,@f,éps@@gh@po@egglmﬁ@% ¢goat ed Beads

Component g/ capeyl o S50 01 00 ST % e e RS MDA 400 Sugar

then passed through a mill, if needed, to break up any agglomerates, and then mixed with
the polymer solution until uniform. ,

In a suitable coating column, the sugar spheres are warmed to approximately 35°C
and then the risedronate and EDTA coating suspension prepared above is sprayed on by
applying a coating 136% weight gain to the beads. When the spray cycle is completed,

the air is tarned off and the beads are cooled to room temperature.

B. Enteric-Coated Beads
Component mg/capsule
Risedronate Sodium- and EDTA- 273.1
coated beads (prepared in Part A above)
Eudragit L 30 D-55@ (wet basis) 106
Talc USP 169
Triethy! Citrate NF 3.2
Simethicone Emulsion USP 2.1
Yellow Ferric Oxide NF 0.04
Purified Water 225

The talc is added and the yellow ferric oxide is added to a portion of the purified

water and mixed until uniform. The triethyl citrate and the simethicone emulsion are

- added with continued mixing. The resulting pigment suspension is then passed through a
screen or a suifable mill to break up agglomerates. The Eudragit L. 30 D-55® is screened




Hydr oxypr opymet hyl cel | ul ose 25 Pol yet hyl ene G ycol 3350 2.5 Purified
Water 700 * This anpunt is calculated on a risedronate anhydrous nonosodi um
salt basis. The risedronate- and EDTA-coated beads are prepared as
follows: The purified water is heated and the hydroxypropyl net hyl cel | ul ose
is slowy added. Wien the hydroxypropyl nethylcellul ose is dispersed, the
pol yet hyl ene glycol is added and the solution is allowed to cool to 30C or
| ess. The risedronate and EDTA are then passed through a mll, if needed,
to break up any agglonerates, and thengnm xed with the polymer sol ution
until uniform In a suitable coating colum, the sugar spheres are warned
to approximately 35C and then the risedronate and EDTA coating suspension
prepared above is sprayed on by applying a coating 136% wei ght gain to.

t he beads. Wen the spr cycle | ., he .air i of f and

t he beads are coo?@émf%&¥86&PF@%%%?%@%@%&%@gaﬁﬁ%§¥Fg?E%%%E*g%ggﬁs Component
ng/ capsul e . Ri sedpigpmt wspasidn ifrfhen pded Eo\diled Budpagit spspengiep 198 FWE"E(Hr epared in
Part A above) Eudgaghdd L 30 D-550 (wet basis) 106 Talc USP 16.9 Tri et hyl
Citrate NF 3.2 Sinethic Ermul si on. USP, 2.1 I i i.gde NF 0.04
Purified Water 225 Th‘gaf”g%g‘" °?"’§‘”ga°8‘&“é’<’j‘h%r§§8"“%“ﬁeé a?*ﬁhé\?vxxfegfg‘%ﬁéc”&a’%g égj i s added
to a portion of tiéeperipfiecenpemine.elhonigriorrpstiaisusparsion bayiag 16 FPOSTR tri et hyl
cit rﬂ e and the tscie&ﬁzsehlincﬁgmis@w&ﬁm@b@mmm@gawms @apkitdtedr i xi ng. tTBIe
resul ting pignent_suspensi on .i.s e L hAro a suitable
mll to break up‘%&bﬁ%ﬁ@@ﬁ?@?Paﬁﬁﬁe%ﬁ%ﬁiéﬁﬁ‘{g%%%%@B§6f?§&§§?§§%ed 49 and
then added to a suiapsalpize The beads|arcgnrapselptpd piikzing ibardshell gsistia qapsple B¥Efhe purifi ed
wat er. The pi gmepdopfidsdagnsien i s then added to the diluted Eudragit
suspension and mxing is

Example XTIV
Enteric-Coated Tablets Containing Risedronate and EDTA.

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

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

A, Enteric Coating Suspension

Ingredients:

Budragit L 30 D-55® (wet basis) 47.8 mg

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

Germany)
Triethyloitrate 2.15mg
Talc 717 mg
Red Iron Oxide 0.07 mg
Simethicone emulsion (30%) 0.14mg
Polysorbate 80 0.14 mg
Puyrified 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




continued. In a suitable coating colum the risedronate- and EDTA-coated
beads are warned to the appropriate tenperature. The enteric coating
suspensi on having the conposition described in part B is sprayed on the
beads. Wen the spray cycle is conpleted, the air is turned off. The
coated beads are stored at 25-30C for a mninmum of 12 hours before
encapsul ati ng. The beads are encapsulated utilizing a hard shell gelatin
capsul e using an appropriate capsule filler. Exanple XEV Enteric-Coated
Tabl ets Containing Risedronate and EDT4 Enteric-coated tabl ets containing
ri sedronate and EDTA are nmade by preparing a coating conposition and
conpressed tablets containing risedronate and EDTA, and then applying said
coating conposition to said tablets. An enteric coating conposition is

prepared in the fg zaﬁeéstg‘g Gk, Thgmtsﬁﬁeﬁlcgtge&mgmltdc%ﬂﬂaﬂﬂ ga&i pients, per
tablet: A Enterlc atin uspensi on redi ents % .30 D-55(r)
(et basis) 478 fir e tEEES REEy SABHAT Pria s meHBt TR G

Dar nst adt GbrnanyyaQﬁm&&ﬂmﬂ&ynﬂﬁkae2mﬁﬁuﬁ@hm%ﬂhﬁmﬁmﬂlhmgmmRﬁd I ron Oxide
0.07 ngy SI met hi Cclﬂogngne trerz}grgm leIlIS e%ac%e@totgelg' n&oluﬁpogluxﬁlgtre&) d’i%to%g 0.14 ny

Purified Water 102 eric coa ared using the foll ow ng
met hod: A p|gnentm%%%ﬁEﬂgﬁﬁﬁgﬂBmﬁﬂevwweaS%V“@H&WW@ Borgpeabibp®i@e80, ground

ferric oxide, ar}fdoc&salme&oa-t@@@ﬁl@wnﬁafee{omebmrgtpmaﬁ&kSehaaiedmeoc@ubnaf| ed wat er

whil e m xing. The Susner X hours. The 30%
si met hi cone” enul ST%NH° an astaﬁecoageghﬁ“%atﬁnmeal%cogmg%ocessungidth%fg%ﬁ%dt he pi gnent

suspensi on and nvm@@YP@Wﬁ%awm@mQ¥b@@%ﬁ@ﬂu?%%mmﬁﬁﬁcgﬁﬁﬁﬁqﬂkaﬁgﬂ

suitable containers.

A coating weight gain of 10% (total solids) is applied by spraying the above composition

onto compressed tablets containing risedronate and EDTA, prepared in Part B below.
The enteric coating suspension prepared in Part A above is sprayed onto 35 nig

risedronate tabless, each tablet weighing 240 mg and prepared as in Example IB

Bxample XV

Enteric-Coated Soft Gelatin Capsules Containing Risedronate and disodivm
EDTA

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

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

A Enteric Coating Suspension

Excipients:

Eudragit L 30 D-55® (wet basis)  200.0 mg

(manufactured by RShm Pharma GmbHand Co. KG, Darmstadt, Germany)

Dibutyl phthalate 10.0 mg
Tale 30.0 mg
Red Iron Oxide 0.25 mg
. Simethicone emulsion (30%) 0.50 mg

Polysorbate 80 0.50 mg




D-55(r) 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 mnutes. The resulting coating suspension is
screened and m xed throughout the coating process. The core tablets are
transferred to the coating pan and preheated with occasional jogging.

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. A owating weight gain of 10% (total
solids) is applied by spraying the above conposition onto conpressed

tabl ets containing risedronate and EDTA, prepared in Part B below. The
enteric coating suspension prepared in Part A above is sprayed onto 35 ngy
ri sedronat e tabl eksifieddaeh t abl et wei ghi nge240 ng and prepared as in Exanpl e
| B Exanple XV E ul es Contai ning Ri sedronate
and di sodi um ED?%@%%%gﬁggé%gq?gg&mgﬁéﬁ*gglg%ﬁ?%ln|n ri sedronate and EDTA
are made by prepa‘?P‘ﬁ’@fﬂtS‘é?“@%%?t‘ﬁﬂﬁ@“ﬁ‘@fﬁ@%?‘ib@?’i 2l §0) sEoEtdterdepidt 1 Wepsul es
cont ai ni ng ri sedroaabamadmciwimbitd, of @eyhifid Rewr waihiyihd) FThetipehsioOihix ey

COMPOS {1 on £ Sl 30l 85 3l S BRBNLS iR o SH S g DAL LD RGP TPOS! ti on

i's prepar ed in the orm o acquer contal nin excl prents,

per tablet: A Eﬁ?@??@%&ﬁnﬁgﬁ@&wmi%mstmweﬁ%esﬁu%%? L 30
D-55(r) (wet basissitioReHd. &uwhtﬁamwa‘@mbwdedd hyed%hmtaktaaﬁrmﬂu@bmnd Co. KG

Dar st adt, Gerna@%% H% (%I B %@dqﬁﬁgég&gfqﬁ ga&iégmpm d Iron Oxide
0.25 ny Slnethl ne 5 rmf 0 ysor ate 0 nag 51
Purified Water 350Uy W@“M%?@&SWW i grraered prrdanised c‘taﬁ'@ fol | owi ng
net hod: 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 coaﬁng

process until the required quantity of coating solution has been applied. Capsules are

then cooled and collected in suitable containers,

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

onto soft gelatin capsules containing risedronate and EDTA, prepared in Part B below.

B. Soft Gelating Capsules Containing Risedronate and EDTA.
The enteric coating suspension prepared in Part A above is sprayed omto 50 mg

risedronate soft gelatin capsules, each weighing 764 mg and each containing:

[Fm Composition

Risedronate sodium 50 mg*
Oleoyl Macrogol-6 Glycerides 370 mg
Colloidal Silicon Dioxide 5mg
Disodium EDTA . 125 mg
Total ) 550 mg
Gel Shell Composition

Gelatin 123.4 mg
Glycerin 44.1 mg
Anhydrized Liquid Sorbitol (Sorbitol Special,

76%) 27.1 mg
Purified Water 171 mg




A pignent suspension is prepared by addi ng pol ysorbate 80, ground ferric
oxide, and talc to approxinmately two-thirds of the purified water while

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

si met hi cone enul sion and the remaining water are added to the pignent
suspension and m xed for at |least 45 mnutes. The Eudragit L 30 D55

sol ution and di butyl phthal ate are conbi ned and nixed for at |east 45
mnutes: The pignment suspension is then added to the Eudragit solution and
m xed for 30 to 60 minutes. 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, u5|ng a typlcal pan coating process
until the required quagr mnfu}ﬁdiééx geoatTng sotut-ot I'O%‘P been—appl i ed. Capsul es
are then cooled and ¢ ected In suitable contlainers. A _cgating wei ght
gain of 13% (total sol{FB&;ReNogi9dii?%ed by sprayi|f§é®he aboveé conposition

onto soft gel atin cap3eb@SBrRON. AiEM3ING rlsedroncbgoﬁgﬁ’tDIA prepared in
Part B bel ow. B. Soft Helat+rg—Capst-es—Contat-iip ate and EDTA The

T Ilu rJJu T ITI J\/ul \JI
enteric coating suspenz%%n prepared in Part A LB%@@gls sprayed onto 50 ny
ri sedronate soft gelanTmﬂCapﬁukgm each melghlrg@mﬁﬂ ny and each

containing: Fill RS SRS Yoo TmyeTns) roskeoyl Macrogol -
d ycerides 370 ng Gol T oi dal %%I?g%% %%%&fwf ﬁ§M¢%#?éb um EDTA 125 ng

Total 550 ng Cel Shell Conposition Gelatin 123.4 ng dycerin 44.1 ny
Anhydri zed Li qui d Sostfi peddtin cdpoieb biviak tepempoaition sét/fodth fhgve afSf@patedind f i ed WAt er
17.1 mg 52 Titagjyym dioxide 1.0 ng
The Oleoyl Macrogol-6 Glycerides is added to a suspension tank equipped with an
overhead mixer. The risedronate sodium, disodium BDTA, colloidal silicon dioxide are
passed through a mill and added to the Oleoyl Macrogol-6 Glycerides with continued
mixing. The mixture is blended for approximately 60 minutes. The blend is then

deaerated and ready for filling into capsules. With mixing, the glycerin, sorbitol special,
and purified water are combined in a heated vacuum vessel. Heat is applied until the
temperature reaches at least 80°C, then the gelatin is added and mixed for 75 minutes.
The gel mass is examined for complete dissolution of particles. If needed continue
beating and mixing is applied until there is no visual evidence of undissolved particles.
The gel mass is deaerated, then the titazﬁum‘ dioxide, FD&C Red No. 40 and FD&C Blue
No. 1 are added with continued mixing, The gel mass is discharged into heated gel
~ holding tanks for subsequent processing. The fill material is then encapsulated on a soft
gelatin capsule filler.

Example XVI
Enteric-Coated Tablet for Releasing Citric Acid in the Jejunum
and Risedronate in the Ascending Colon

An enteric-coated layered tablet containing risedronate sodium in one layer and
citric acid in a separate layer is designed so that the citric acid is released in the jejumum
and the risedronate is released in the ascending colon. The tablet is prepared according to

the following method:




FD&C Red No. 40, E129 0.96 mg FD&C Blue No. 1, E133 0.30 ng Total 214 ngy
Total Capsule weight 764 ng * This anmobunt is calculated on a risedronate
anhydr ous nonosodium salt basis. Soft gelatin capsul es having the
conposition set forth above are prepared as follows: The O eoyl Macrogol-6
G ycerides is added to a suspension tank equi pped wwth an overhead m xer.
The risedronate sodi um disodi um EDTA, colloidal silicon dioxide are

passed through a mll and added to the O eoyl Macrogol-6 G ycerides with
continued mxing. The m xture is bl engled for approximately 60 m nutes. The
blend is then deaerated and ready for filling into capsules. Wth m xi ng,
the glycerin, sorbitol special, and purified water are conbined in a

heat ed vacuum vessel. Heat is applied until the tenperature reaches at

| east 80C, then the gghwtdy®. is added and m xed for 75 minutes. The gel
mass i s exam ned for C%or’r(}aln(?te di ssol ution of partitcbll?s. | f needed conti nue
heating and mxing is lélf)ﬁfl ed until there is no xW%ueal evi dence of

undi ssol'ved parti cl edisedroppfesodioh mass is deaer at édmet hen the titanium

di oxi de, FD&C Red I\Io.Hycﬂvaypfqng@ﬁggn,ﬁ{sue No. | armpagded with continued

m xi ng. The gel mass la;s ﬂg&charged into heated %}8' hol di ng tanks for
subsequent processi ng. ,°h|' Q"ti1| material is the Blﬁcapsul ated on a soft

gel atin capsul e fill &icocEselinoCelludd¢l Ent eri c- Coat5édegTabl et for Rel easing
Gtric Acid in the Jgeupupy and Risedronate in tjpggAscendi ng Col on An
enteric-coated | ayergd. t abl et containing risedr ogat e sodiumin one |ayer
and citric acid in @%@Wéte layer is designed®® that the citric acid is
rel eased i n the jejuhdhsanzad istHalicd sedsdnedaniydorsalosasian siltbagishe ascendi ng
colon. The tablet is prepared according to the follow ng nethod: 53

Active layer: Compo ng ngxuun;go/t‘ Eisae'dqlmeatte sod&?h?g'gx%]rggy metigigélhlijl(r)?e,SsgrclrngB(;, and
microcrystalline cellulose is wet granulated in a high shear mixer with purified wafer.
The granulation is then sieved and dried at 30°C for 12 hours. Then the stearic acid is
added and mixed in a low shear mixer until uniform, and the granulation is discharged

into a fiber drum.

Citric Acid layer:

Component mg/tablet
Citric acid ' 150 mg
Lactose, Hydrous 100 mg
Polyvinylpyrrolidone 10 mg
Microcrystalline Cellulose 50 mg
Stearic Acid 10 mg
Purified water 65 mg

A mixture of citric acid, lactose, polyvinylpyrrolidone and microcrystalline
cellulose is wet granulated in a high shear mixer with purified water. The granulation is
then sieved and dried at 30°C for 12 hours. Then the stearic acid is added and mixed in a
low shear mixer until uniform then the granulation is discharged into a fiber druom,

Tablets are compressed at a weight of 620 mg on a layer tablet press.




Hydr oxypr opyl net hyl eel | ul ose 100 My Starch 1500 90 ng M crocrystalline
Cellulose 50 ngy Stearic Acid 10 ng Purified water 60 ng * This anmount is
cal cul ated on a risedronate anhydrous nonosodi um salt basis. A m xture of
ri sedronat e sodi um hydroxypropyl net hyl cel | ul ose, starch 1500, and

m crocrystalline cellulose is wet granulated in a high shear mxer with
purified water. The granulation is then sieved and dried at 30C for 12
hours. Then the stearic acid is added and mxed in a | ow shear m xer until
uniform and the granulation is dischasged into a fiber drum Citric Acid
| ayer: Conponent ng/tablet Citric acid 150 ng Lactose, Hydrous 100 ng
Pol yvi nyl pyrrolidone 10 ngy Mcrocrystalline Cellulose 50 ng Stearic Acid
10 ng Purified water 65 ng A mxture of citric acid, |actose,

pol yvi nyl pyrrol i done aixdntaricosaoghySieddibviigom@alidnyb@se: | S wet granul ated in a

hi gh shear m xer withcpuyified water. The granulation is then sieved and
dried at 30C for 12 houré’_.e Then the stearic aci dmﬁ)éag)%dded and mxed in a

| ow shear nixer until B4R 0P8 t hen the granulati® is discharged into a
fiber drum Tabl ets aiegyleimaipr essed at a wei ght gfs 620 ng on a | ayer tabl et

press. 54 The ent eriﬁo;,ﬁ)gﬁh'boﬂg has the follow ng_gconposition per tablet:
Conmponent ny/tablet FEudragit L10Q(r) 62 Triet h?ﬂﬁcitrate 12.5 | sopropyl

al cohol 600 Purifi ed®ifad@ster1 00 100

The triethyl citrate is added to the puriﬁed water and isopropyl alcohol with continued
mixing. The Budragit L 100® is added with continued mixing. In a svitable coating pan,
the comptessed layered tablets (10 kg) containing risedronate in one layer and citric acid
in a separate layer are warmed to about 30-35°C. The enteric coating suspension is
sprayed onto the tablets at approximately 50 grams/minute. When the spray cycle is
completed, the temperature is reduced and the tablets are removed and dried at 30-35°C

for approximately 1 hour.

Bxample XVII
A 65 kg woman diagnosed with posﬁnenopausal osteoporosis is prescribed the
enteric-coated oral dosage form of Example 1, to be taken once weekly, comprising 35
mg risedronate and 100 mg Disodium EDTA. The patient takes the oral dosage form
with breakfast once per week. A biopsy of iliac crest bone is taken at two years and
teveals an increase in mean wall thickness of the remodeling units compared to her

baseline biopsy.

Example XVII
A 70 kg man diagnosed with prostate cancer and high bone turnover is prescribed
the enteric-coated oral dosage form of Example 1, to be taken once weekly, comprising
35 mg risedronate and 150 mg cifric 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.




The triethyl citrate is added to the purified water and isopropyl al cohol
with continued mxing. The Eudragit L 100(r) is added with conti nued

m xing. In a suitable coating pan, the conpressed |ayered tablets (10 kQ)
containing risedronate in one layer and citric acid in a separate |ayer
are warmed to about 30-35C. The enteric coating suspension is sprayed onto
the tablets at approximately 50 grans/ m nute. When the spray cycle is
conpleted, the tenperature is reduced and the tablets are renoved and dried
at 30-35C for approximately | hour. Beanple XVII A 65 kg wonan di agnosed
W th post nenopausal osteoporosis is prescribed the enteric-coated oral
dosage formof Exanple 1, to be taken once weekly, conprising 35 ng

ri sedronate and 100 ng Di sodi um EDTA. The patient takes the oral dosage
form with breakfast once per week. AxdsiplsgdX; of iliac crest bone is taken

at two years and reweahma&a, 6p@rﬂ5&ﬁ§§gld-dasen§@19-céﬁ@} B-ubdrheak pomd-gatp t he

renodeling units asel i bl ops A 70 kg
man di agnosed wi tsﬁ’%&? 8%‘?5‘%‘3@% °§‘ﬁ%’lé?ra SREF & %Sg%e“%?“ ?deE%r(?()“\[’/Reja?e r}sgséy%jl?téescrl bed

t he enteric-coat Qeﬂlm@ﬂlem@é@@ndmm@ﬂromammmi EDT4 ddhgcrqddk &ffershce weekl vy,
conprising 35 ngocﬁtlo%@%&@ﬁefrGI@QdT&mJ@&s&k&Bﬁe%-ﬁ&&&nodThe patient takes the

oral dosage form onc 4 bef Jg to sl eep. The
pati ent does not expg??éﬁ&ﬁgﬁﬁﬁﬁﬁw¥ﬁ ?$ t?%%ﬁné?lglsconfort 55 Exanpl e
XI X A random zed Treapednt | Blasles of Sji Ngl e- dose, singl e-cénter, 8-tredtnent,
paral |l el -group |stGuady | s Sugedsorjned to cobgar e absor pt iphveofStags al|, f asted
i medi ate rel eage 14 sefironat e |sofinighdidikeRbdRmAiblch | edsiandviisast gd
ri sedronate sodifunmgdlus EDpA dat ks\’n?grrﬁéﬁrohé?es%ﬂ+% ['ocations ijn the | ower
G tract. The siudy consi sts off one /gg Jﬂgﬁlﬁpmerl r@m{up)fgsgw ng
treatnents are admnpistered—to CaLHCHL . ui%m treatment|Nunber of
Group Subjects Dos& Delive y/ St %Sd%gm ﬁig?z rn?gs dr gnat ¢ csodijum t abl et
stomach/fasted [ B-10 35 ng risedronat é\socn FUm=100 ny /f
D “10 35 mg risedronate . sodium+100 mg
disodium EDTA terminal ileum /
fasted
E 10 35 mg risedronate sodium+100 mg
disodium EDTA terminal ileum / fed
F 10 35 mg risedronate sodium+100 mg
disodium EDTA ascending colon /
’ : fasted
G 10 35 mg risedronate sodium+100 mg :
' disodium EDTA ascending colon / fed
H 10 35 mg risedronate sodium+100 mg
disodium EDTA. descending colon /
fasted

For fasted administration, subjects fast overnight and the dose is administered in
the morning. Subjects continue td fast until the drug is released at the specified site.

For fed administration (Treatment Groups C, E, and G), subjects are fed a light
breakfast and at approximately 3 hours later subjecis take the study medication.
Immediately following the passing of the study medication from the stomach, these
subjects eat a Breakfast. Subjects continue to fast until 2 hours after the drug is released
at the specified site. '




di sodi um EDTA jejunum/ fasted C 10 35 ng risedronate sodi um+100 ng

di sodi um EDTA jejunum/ fed D 10 35 ng risedronate sodi umt100 ng di sodi um
EDTA termnal ileum/ fasted E 10 35 ng risedronate sodi umt100 ng

di sodi um EDTA termnal ileum/ fed F 10 35 ng risedronate sodi umt100 ng

di sodi um EDTA ascending colon / fasted G 10 35 ng risedronate sodi umt100
ng di sodi um EDTA ascending colon / fed H 10 35 ng risedronate sodi um100
ng di sodi um EDTA descending colon /- fgsted For fasted adm nistration,

subj ects fast overnight and the dose is admnistered in the norning.

Subj ects continue to fast until the drug is released at the specified site.
For fed adninistration (Treatnment Goups C, E, and G, subjects are fed a

| i ght breakfast roxi mat el hours | r subjects take the study
medi cat i on. iy lat Td a&%ﬂ%\ﬁ%&“fﬁ@%ﬁ%@ %tgﬁog%&?aﬁe study nedication from
t he stonach, the§@“m§U%F%@$s eat | taindsy eRBdchvamst (% Sabjdegsd sRaont i nue to fast,

until 2 hours after the drug is |meimased at the specified site. 56 Ratio
of Fed to Fast ed-Yr+ne—Recoveryfor—DbDifferent—Si-tes—of—Re| ease Location of

Rel ease Urinary REE: dttVery (% of d8§33 Rati o Fed/ Fasted Je]unum 0.959 || eum
1.131 Ascendingli@st on 1.560 A rjatislo near 1 indicates thaf the absorption

is the same W t Q%4 ERRFt 000756

A 1atio near | indicates that the absorption is the same with or without food.

Example XX
Enteric-Coated Tablets containing risedronate and EDTA

Enteric-coated tablets containing risedronate are prepared using 2 similar method

as described in Example 1. A coating preparation is prepared as described below.
A. Enteric Coating Suspension |
Ingredients:
Eudragit FS30D (wet basis) 57.6mg .

Budragit FS30D (dry basis) 7.3 mg

Triethylcitrate 0.86 mg
Talc 5.18 mg
Red iron oxide 0.07 mg

Simethicone emulsion (30%)  0.21 mg
Polysorbate 80 0.55mg
Purified water 160.1 mg

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 emulision and the remaining water
are added to the pigment suspension and mixed for at least 45 minutes. The Eudragit
FS30D solution and triethylcitrate are combined and mixed for at least 45 mimutes. The




Exanpl e XX Enteric-Coated Tabl ets containing risedronate and EDTA
Enteric-coated tablets containing risedronate are prepared using a simlar
met hod as described in Exanple |I. A coating preparation is prepared, as
descri bed below. A Enteric Coating Suspension Ingredients: Eudragit FS30D
(wet basis) 57.6 ng Eudragit FS30D (dry basis) 17.3 ng Triethylcitrate
0.86 ng Talc 5.18 ng Red iron oxide 0.07 ng Sinethicone enulsion (30%
0.21 ng Polysorbate 80 0.55 ng Purifiedwater 160.1 ng A pignment
suspension is prepared by addi ng pol ySbrbate 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 si on
and the remaining water are added to the pignment suspension and mi xed for
at | east 45 ni nutBEmentpRengiongis e pddedmdrudpsiuelen ahaied fethyd 8l trate are
conbi ned ‘and m Xeginftear Tha tesult®g Sdating Suspehditt is@Greenclaft thied tHdugFRTle cGaifPENSI ON | S
then added to the, fbudragit solution and mxed for 30 to 60 mnutes. The
resulting coating suspension is screened and m xed throughout the coating
pr oce;ss. Tge conpr ess&dcoﬁlbrsseddrrﬁuaﬁﬁa?&b&ahﬂescrige‘a itBaesE D6 rinkrerel 1P| € | arﬁ
transferred to the coatin n_and. preheat.ed w occasi | 0ggi ng. The
conpressed tabl etﬂg °§a(r%‘§g pagcjig‘{%%e%fﬁ%t“ﬁmtoﬁcémﬁ% %gﬁ‘% eacto?l%rass’?gg%%lesn%ﬁ on using a
typi cal pan proc&%d i the BnterieCaating §ispeagion veipa tpivgl phropsockse il thpypiuiredd. Al |
docunents cited asaaghhsBechglpRadant part, incorporated herein by reference,
the citation of any docunment is not to be construed as an adm ssion that
it is prior art w thAll dewpets vited aretih elepmemdritcopeatariricio by r@feéce tpar ti cul ar
enbodi nents of t BEidALESG BcuhddiS At kPR HAUEI RER Bicdiskibh @l il 86 AN

respect to the present invention,

While particular embodiments of the present invention have been illustrated and

described, it would be obvious to those skilled in the art that various other changes and

modifications can be made without departing from the spirit and scope of the invention.

It is therefore intended to cover in the appended claims all such changes and

modifications that are within the scope of this invention.




described, it would be obvious to those skilled in the art that various

ot her changes and nodifications can be nade w thout departing fromthe
spirit and scope of the invention. It is therefore intended to cover in

t he appended clains all such changes and nodifications that are within the
scope of this invention. 58 WHAT IS CLAIMED IS: 1. An oral dosage form
havi ng pharnmaceutically effective absoP$ti on conprising: (a) from about 1
ng to about 500 ng of a bi sphosphonate which is selected fromthe group
consisting of risedronate and acids, salts, and esters thereof; (b) from
about 10 Ad RKduAIMIID ISy of EDTA; and (c) a del ayed rel ease nechanismto
del i ver the bisphosphonate and the EDTA in the |ower gastrointestinal

tract. 2. .The oral dosage.formof clai.m [ 1.5..di sodi um
EDTA. 3. 'IlheX%P’éla?d?fS%% g’“ih8¥lﬂg 8}? %u%cﬁ%\ﬁggéégﬁg§%@?o&e %@gé}ﬁ%m ease

mechani sm i s(ap @oacidt 1 g0 dbbet F0omP of anssphdsphenhatd whikh tiy sefigexdeibndia very
systenms, bacterial enzyne triggered delivery systens, tine dependent

del i very syst eSURSENSSAEPhAteEmaterad pads salis, a“?ﬁéte’ii‘ﬁqre(&]osage formof claim

3 wherein thg) %h@%g& io&h %%oﬂ@b'@@%@ﬁ[bﬁA?anﬁH triggered delivery system

5. The oral dosage formof claim4 erein the pHtriggered delivery system
conpri ses an(c) enelayed radwst mechaném Phéeligemthe disphesphountaranst the | ERTA 1n the

conpri si ng frop1aboui 19 p%ﬂ%pdabout 200 mg of risedronate sodium 7. The
oral dosage forM 0P LA M6 Cofprising from about 75 ng to about 250 ngy of
the EDTA, wherein the EDTA is disodium EDTA. 8. An oral dosage form having

phar maceutical |y effective absorption conprising:. .. (a Pé}_romabout 1 ngto
about 500 2ngtsorglidegage Sa of claygilumhergip fherklgin éftfgiﬂdlug"S% o about 250 ng of
di sodi um EDTA; and 59 (c) an enteric coating which provides for rel ease of
the risedronate sodium and the disodium EDTA in the | ower gastrointestinal
tract of & rihenuhl d@agebematff daimal evharein 8fef delayed ecleaso wpachyfism fesdeciid dosage
formof cl alfmn{l3 tlllengr(%]peconsisting of pH triggered delivery systems, bacterial enzyme triggered

delivery systems, time dependent delivery systems and combinations 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 1 comprising from about 10 mg to about 200 mg of

risedronate sodium.

7. The oral dosage form of claim 6 comprising from about 75 mg to about 250 mg of the

EDTA, wherein the EDTA is disodium EDTA.

8. An oral dosage form having pharmaceutically effective absorption comprising:
(a) from about 1 mg to about 500 mg of risedronate sodium;

(b) from about 75 mg to about 250 mg of disodium EDTA; and




manuf acture of a medi canent for treating a disease selected fromthe group
consisting of osteoporosis, Paget's disease, hyperparathyroidism
hyper cal cemi a of malignancy, osteolytic bone netastasis, and conbi nations
t hereof, wherein said nedicanent is admnistered to a human or other
mammal in need thereof. 10. The use of claim9 wherein the disease is
osteoporosis. 11. The use of claim9 wABrein the oral dosage formis

adm ni stered according to a continuous schedul e having a dosing interval

selected fromthe group consisting of _daily, kly,, three times,per
nonth, twi ce(cr)rﬁﬁteﬁ‘%‘,c QRO HEISh ‘f’a‘Fsyfor ?‘?%‘?Wﬁﬁ% E‘X@for’@feafor%mﬂ %(@t%eei n the
oral dosage f OrgolisnAdNT RisheEhkrWatidiMestid tradl a@ahmaosage form of claim
8 conprising fromabout 10 ng to about 50 ng of risedronate sodium 14.

The oral dosage from of claim 13 conprising about 100 ng of the disodium

EDTA. 15., The qral sage - ' 4 oS apoUhind 3 0 1
ri sedronat 8 {s}gediolfma\ S%g.a%gh%f%egpg% 3 8@%@2@%? %&g@g ggi %1%5 wher ei n the
ent eri ¢ coat magufhcura offatrhaiiraylehicfoaaeatingcogisdaymestectedl AronT He gipwl caeistagge f or m

of claim8 copprising fromabout 5 t 0, about 200 of. ri [ te
sodium 60 ¢ 9Steﬂﬁ8r°gﬁsa{)ag%§g&éasﬁogm%ar%bgf’ Sy %?B?‘Fg%feﬁlﬁé) ta ag%{é’r%gn ng of
the di sodi umdDTAc bdR- mia&ads, gééldd&ﬁﬁﬁﬁatfo% Mh@EofC hkiinl Sai€ Qn@tidasieng iabout

150 ng of risedronate sodium The oral dosage formof claim19 wherein

the enteric atminisispdite ahumen praathsrmammpaiigneeddbdfdfner . 21. Use of a safe and
effective anmount of the oral dosage formof claim15 in the manufacture of
a nedi canent for treating osteoporosis, wherein said nedicanent is

adm ni st er@®dThousa oheinidn9 aheeintke diseuseilostenporedsl t her eof . 22. The use of
claim 21 wherein the oral dosage formis adm nistered with or w thout food.
23. Use of a safe and effective amount of the oral dosage form of claim 19

in the trqaltRMse 6f cRiBIWERFBNthel Bl IdoS@E | 08N A5 EARHSasd Sccontiiag e sai d
medi canent is adm nistered to a human or other mammal in need ¢t heregf. 24.
or

The use of ctoatinuozs sekrdplsi kavingea dosing desmale siestsd frem JhegFv@r €PSgiRg ©

w thout f C)Oddaily, weekly, three times per month, twice monthly, and once monthly.

12. The use of claim 11 wherein the oral dosage form is administered weekly.

13. The oral dosage form of claim 8 comprising from about 10 mg to about 50 mg of

risedronate sodium.
14. The oral dosage from of claim 13 comprising about 100 mg of the disodium EDTA.
15. The oral dosage form of claim 14 comprising about 35 mg of risedronate sodium.

16. The oral dosage form of claim 15 wherein the enteric coating is a methacrylic acid

copolymer.

17. The oral dosage form of claim 8 comprising from about 50 mg to about 200 mg of

risedronate sodium.




18.

19.

20.

21.

22,

23.

24.

60

The oral dosage form of claim 17 comprising about 100 mg of the disodium EDTA.
The oral dosage form of claim 18 comprising about 150 mg of risedronate sodium.

The oral dosage form of claim 19 wherein the enteric coating is a methacrylic acid

copolymer.

Use of a safe and effective amount of the oral dosage form of claim 15 in the
manufacture of a medicament for treating osteoporosis, wherein said medicament is

administered to a human or other mammal in need thereof.
The use of claim 21 wherein the oral dosage form is administered with or without food.

Use of a safe and effective amount of the oral dosage form of claim 19 in the treatment

of a medicament for treating osteoporosis, wherein said medicament is administered to

a human or other mammal in need thereof.

The use of claim 23 wherein the oral dosage form is administered with or without food.




