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AGENT FI ELD OF THE | NVENTI ON The present invention relates to oral dosage
forms of a bi sphosphonate conprised of a safe and effective anpunt of a
pharmaceutical conposition conprising a bisphosphonate, a chel ati ng agent
for enabling adm nistration of the bi sphosphonate active ingredient with
food or beverages, neans for effecting, del ayed rel ease of the
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and one or nore pharnmaceutically-acceptabl e excipients. The oral dosage
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other mammal in need thereof the oral dosage form described herein.

BACKGROUND OF THE INVENTION

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

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

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

The first category includes osteoporosis, a condition in which bone hard tissue 1s
Jost disproportionately to the development of new hard tissue. Essential quantities of

cancellous bone are lost, and marrow and bone spaces become larger, resulting in reduced




2 caucel |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, dissol utzi on of normal bone occurs, which is

t hen haphazardly replaced b Y soft, poorly mneralized tissue such that

t he bone becones deforned from pressures of weight bearing, particularly

in the tibia and fenur. Hyperparathyroidism hypercalcema of nalignancy,

and osteol ytic bone netastasis are conditions also included in the first
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bi sphosphonate tablet adhering to epithelial and nmucosal tissues,
resulting in tAPHTE &dfeng Somapiaive heredms.  Heweypid erany oofathei @rlpot ent i al
upper gastr oi rifisplisptiondtes] kuch tagtethrid, 1, Pd@fHoQRbSe haki(BIDP)DbopReshhaRat 93 are
instructed to ke thei.r dicationwth.a full glass of water, and to
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bi sphosphonat éCl.MDP), have the propensity of inhibiting bone mineralization when administered at

high do_sage levels. Although more biologically potent bisphosphonates exist, which can
be g’dministered at lower dosage levels (such as 1-hydroxy-2-(3-pyridinyl)-ethylidene-

1,1-bisphosphonic acid (risedronate), alendronate, ibandronate, and zoledronate), oral
adminisiration of bisphosphonates sometimes results in patient complaints shortly after
dosing. These complaints are wvsually characterized by the patients as heartburn,
esophageal burning, pain and/or difficulty upon swallowing, and/or pain existing behind
and/or mid-sternum. It is hypothesized that this irritation results from the bisphosphonate
tablet adhering to epithelial and mucosal tissues, resulting in the topical irritation thereof.
In order to avoid potential upper pastrointestinal irritation, patients taking
bisphosphonates are instructed to take their medication with a full glass of water, and to
remain upright for at least thirty minutes after taking an oral dose of a bisphosphonate.

It is known that oral doses of bisphosphonates are poorly absorbed (less than 1%

of the oral dose) in the gastrointestinal (GI) tract. See Ezra et al,, Ady. Drug Del. Rev.
42: 175-95 (2000). Several approaches have been suggested for increasing absorption of




It is known that oral doses of bisphosphonates are poorly absorbed (I ess
than 1% of the oral dose) in the gastrointestinal (@) 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 G tract. These approaches include nodifying the perneability
properties of the intestinal nucosa (e.g., through the use of absorption
enhancers), or altering the physical ot cheni cal properties of the

bi sphosphonate conpounds t hensel ves (e.g., through prodrugs). Wile the
use of absorption enhancers, such as ethyl enedi am netetraacetic acid
(EDTA), that increase intestinal perneability at high doses, has been
proposed as a neargsphesphopsiciimaghonytha 5 orqt Mese gibroadhed intiids pludipdponat es, t he
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t hrough deli ver, £ I | .es of el.a ents and bi sphosphonat e
to the reporteé%lé Te %fﬁmﬁg%rp??lgfinﬁ’ﬁ%g %%{6%&9)3% Bi sphosphonat es such as
ri sedronate and al éWdiechapeming\sie béémpl'&mhmmﬁed)sdﬂpﬁoa is nhenbmll @festhggul at ory
agenci es as beb@[ﬂlﬂﬁ)ﬁl&ﬁ@& Y& ks nsteg}gnagerﬁ L i ar %ﬁsoﬁ)ﬁ& %&gﬁ’o%p%he payhol ogi es.

However, interactions between onat es “an i Heral s
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f oods or suppNerm913523zqmg§)e Th@SSeddld d@mrymfggmg@gg@g&@eedgngwb@e aygi | able for
absor ption. For in M tcﬁ . har macol . 48:

536-542 (1999) “"‘“"Fftne \R)é?ngfd Hgh rEiRRSE P‘%%PIBB"% ?’ieﬁfﬁ%ﬂrﬁfﬁbﬁ‘s‘?lfpé?ﬁpwa%f Howg‘@ar onat e
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permeability of the intestinal mucosa through delivery of microparticles of chelating
agents and bisphosphonate to the reported site of absorption (BR2001-006601).
Bisphosphonates such as risedronate and alendronate have been approved by a
number of regulatory agencies as being effective in the treatment of various bone
. pathologies. However, interactions between bisphosphonates and foods and minerals
(especially cations like calcium, magnesium, aluminum, and iron-containing foods or
supplements) cause less of the bisphosphonate to be available for absorption. For
example, in Mitchell et. al, Br. J. Clin. Pharmacol. 48: 536-542 (1999), it was
demonstrated that administration of risedronate within 30 minutes of a meal reduced the
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 Ibandonate sixty minutes,
before the first food of the day, and are instructed to take their calcium snpplements at

another time of the day, or on a day when they are not taking an oral dose of a




anount absorbed by 50% conpared to adm nistration in the fasting state. In
order to reduce this food effect, the | abeling of oral bisphosphonate
products instruct patients to take their nedication at least thirty
mnutes or in the case of |bandonate sixty mnutes, before the first food
of the day, and are instructed to take their caIC|un1suppIenents at
another tinme of the day, or on a day en they are not taking an oral dose
of a 4 bisphosphonate. These dosing instructions can seem conpl ex and

i nconvenient 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
whi ch can be taken with or without food or beverages (i.e. has
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bi sphosphonate when adm nistered wth or w beverages. The
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and leading to |ncreaaﬁed patient co Ilan%e and cony %I enﬁe Further, the
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bi sphosphonat e active 1ngredien nprising a safe ﬁ fectl ve anount of
a phar maceut i cé!creéséﬁlrﬁ%’é?tt@%ﬂlan‘i?@ﬁ?)F?“é’WFﬁce (Eythes, B¢ €13 ??ﬁﬁ(fﬂ'&lsé’ h) from
about 10 ng t ojRbEb prdR@Qormelat rdeatelve tha bishgsph@ian tiid thddelating agent in the

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; .
b) from about 10 mg to about 1000 mg of a chelating agent; and
©) 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 tract of the mammal subject and




(c) a delayed rel ease mechanismto deliver the bi sphosphonate and the

chel ating agent in the |ower gastrointestinal tract. The dosage forns of
the present invention provide delivery of the bi sphosphonate and the

chel ating agent to the |ower gastrointestinal tract of the mammal subj ect
and 5 pharmaceutically effective absorption of the bi sphosphonate active

i ngredi ent 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 absorptlon
of the bisphosphonate active ingredient. The resulting novel oral dosage
formmay thus be taken wth or mﬁthout food or beverages, which sinplifies

previously conp d can Jead to increased patient
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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

frvention.

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

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

The term “pharmaceutical composition,” as used herein, means an oral dosage

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




The term"nutrient,” as used herein, neans any nutritional or dietary
supplenment including but not limted to vitamns, mnerals, am no acids,
herbs or other botanicals, or concentrates, netabolites, constituents,
extracts, or conbinations of the same. The term "pharnmaceuti cal
conposition,” as used herein, neans an oral dosage formconprised of a
safe and effective anount of a bi sphosghonate active ingredient and 6 one
or nore pharnaceutically-acceptabl e excipients including at | east one
chel ating agent. The pharmaceutical conpositions described herein are
conprised of fromO0.5%to 75% preferably from1%to 40% of a

bi sphosphonate active ingredient and from25%to 99.5% preferably from
60%to 99% of pR%r ﬁ‘a@@ﬁtﬂgﬁﬁwwméb’@e&wm excipicots piodnding dt riebtuch: nbelatat | east

Toans. AN ATDUN o B B et B HE oty

u

posi tively modif f%tpﬁeée“@@%f‘b%m 434?6? %r)?lsi’é?)“’ﬁ'&fl“?tF i ve igetpricnf pddomds%liut | ow

enough to avoi d9%®4,ipotisablyi fhen b4 te09% oi(lﬂiﬁmlaceuﬁc@l@s&fb?ﬁblg eXcipiki RRAGRE t ratio),

wi thin the scop 1£;to§eocﬂggm (y cal judgnent. The safe and effective anount
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tract. The term phar maceldt i cal ive a Her ei n
neans an anmountof cerutEentc therpry thqa@mﬁwe*mﬂ marfglhnfebmggémﬂogecsnlgmafﬁcﬁiaﬂt 'y bind
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al ter absorption, of the bisphosphonate as conpared to absorpti in the
fasted state. f‘f‘fiaef‘pﬁﬂé‘;“@besa(%‘}ﬁltngﬁwsic’§35| mlar with or without food. G ven
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phar maceutic a| from the initiation site throughout the remainder of the GI tract.

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

The term “oral dosage form,” as 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 a 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 agent, or




conposition intended to be adm nistered to the | ower gastrointestinal tract
of: a human or other manmal via the nouth of said human or other manmal .
For the purposes of the present invention, the delivered formcan be in
the formof a conpressed tablet containing granules or particles of a

bi sphosphonate and a chel ating agent, a capsule (e.g., soft gelatin or
hard gelatin, consisting of starch, or_ hydroxypropyl net hyl cel | ul ose) which
contai ns beads, particles, or suspensibns of the bi sphosphonate and the
chelating agent, or 7 a dry mx containing granules or particles of

bi sphosphonate and chel ating agent for naking a reconstituted suspension
in water (e.g., a sachet). The term"unit dose" or "unit dosage" neans a
dosage form cont d@hniFgoripiniagreemies oo padiarafhtputihoate @d thakting bgeatdor | ent

sui tabl e for admhibiesiriahstifRa bipediR iShG! & 498Ky, according to sound medi cal
practice. The presept invention is particular useful for the
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pharynx, the esoph : 0, “ erm"l.ower gastraoj ntestinal
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duodenal sphi & USPUEREAY inleRiagx, thsSsophasaiandiihetrmagh: Shbe fren “owert he | ar ge
i ntestine. The geseoimesting trgee,” bsrk@dibien Anéansibe MBI GhteRBE Bldihe IBAASsthhe part of
the | ower gastroi Ln ract. [.ust distal to the small intestine,

begi nning with thqqtgg_%&rﬁ a%mr?%luglasﬁuﬁ% % W@eda’téeéeélhdf‘eﬁ@s | B, °% A& P¥einsver se
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"di phosphonat e?" as used. herel n?us?_-glc _utgeﬂgzdgfcggégﬁggfg gﬁgees %ursso?ﬂﬁydrat es,
pol yror phs, hefPRarh puskpeimal g ihpdeeedntestiped deri vati ves thereof. The

bi sphosphonat es of Thheerr 8@ ntsmuents BRd | RflU GBS &.R" & BE NBFk;cOMPOUNds

m ting exanples of "bi sphosphonat es

containing a nitr n.atom Non-|I
useful h e? ein gaﬁ%qug%gnal ﬁaé:? just distal fo the small intestine, begmning with the cecum, including

the ascending 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 derivatives thereof. The
bisphosphonates of the present invention include those preferred 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 {tisedronate) as
described in U.S, Pat. No. 5,583,122, to Benediot 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-hydroxybutylidene-
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 Bl, to
Finkelstein et al., issued Aug. 28, 2001; U.S. Pat. No. 6,008,207, to Brenner et al,, issned
Dec. 28, 1999; U.S. Pat. No. 5,849,726, to Brenner et al., issued Dec. 15,1998; 1.5, Pat.




followin : 1-h drox -2-(3 gy vy pyridinyl)-ethylidene-1, 1-bi sphosphonic
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.,

i ssued Jun. 25, 2002; 4-am no-I|-hydroxybutylidene- 1, 1-bisphosphonic acid
(al endronic 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 Bl1, to

Fi nkel stein et al., issued Aug. 28, 20%)1 U.S. Pat, No. 6,008,207, to
Brenner et alL, 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. . 4,922,007, to K| eczykowsKki

et al., issued Mvay2001/002679¢:AlLbsSBrepagr ﬂM@P“@“@i@%S!@ 20Y; WSeBatyNowski
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zol edronate); and 1- en i not hi ocar n sphosphoni ¢
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fromthe gr oup)J s:mﬁlsN@ttlwm‘gsl@;;‘ isqubdselely 227a999; ldiydmgrbiaiderol- haivitdrcohiat e,
tiludronate, g&lolﬁ?e n?ch?i%d (%ol?e%{‘oq{lt natagd lc(hlgﬂén Hﬁ&ﬁﬂ& bRl kS 1.and sal ts,

esters, hydrates vates t her eof , and
conbi nat i ons tl’oepleaﬁlomqac@houl d be not ed that the terns "bi sphosphonat e" and
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1t should be noted that the terms “bisphosphonate” and “bisphosphonates,” as used

herein in referring to the therapeutic agents of the present invention are meant to also

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




selected fromthe group consisting of alkali netal, alkaline netal,

ammoni um and nono-, di-, tri-, or tetra-Cl-C30-al kyl-substituted

ammonium Preferred salts are those selected fromthe group consisting of
sodi um potassium and amoni um salts. The anount of bi sphosphonate active
i ngredi ent contained in the oral dosage forns of the present invention

w || depend on the particul ar bi sphosphonate sel ected and the continuous
dosi ng schedul e upon which the bisphosbhonate is dosed to the patient.

Cont i nuous dosing schedul es of daily, weekly, twice nonthly, three tines
per nonth, and. once nonthly are non-limting exanples of dosing regi nens
suitable for use with the oral dosage forns of the present invention. The
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the scope of the present invéntion spec cated. M xed
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for exanple r efq&macm;emuﬁat@ m@@lnﬁm@ncm@tegmun@ﬁﬂy%ﬁs@ 8P RGO refdiry skill
bi sphosphonate % aﬁg{ %g ent is on.an. nHy rous nmpnosqdi um salt basis
for risedronaté& an ﬁe CAHAATF R A PP I5ieentage ph? bigphaipheidiiat e.  For

t he present i neaimt ingmdient freonpinraaly@roha montkodnBbsalttasiy foﬁnsbﬁdﬂﬁtd’ ﬁﬂanpahi on

i nhi biting bi S%ﬁ?&&ﬂ%é‘&c‘%‘d ?L ?o?%?eﬂdr% ng%rht‘E?ﬂres%}tdenv%%ns' e Qb

ri sedronate, fmaceut | ca acceptanl e sa her eo
t hereof, on an35 @h%omsomm@WM@MSphObasseiﬁﬁtedrﬁamgle@hap cdnbigingnount  of

the bi sphosphosxaﬁsedroﬁenﬁﬁmgeuaﬁhﬁ%&eﬁqﬂmésaﬁ@{h&%f%ﬁqm%&?%egegf gpayt 35 ng of

anhydrous risedropate nonosodi um sa hrase of a bone
resorption i nhfBY¥FURgronpiodinR Rl Hgsis @E@élt@étt@dmﬁ%hpf s @?I@Qﬂﬁh@@ﬁm sting of

al endronat e, phapsme abltdtadals| dlculated based on about 35 mg of anhydrous risedronate

monosodium salt. The phrase “about 70 mg of a bone resorption inhibiting

bisphosphonate selected from the group consisting of alendronate, pharmaceuticaily
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 oral 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
bisphosphonaie is dosed on a weekly basis, the oral dosage form contains from about 10
mg to about 200 mg bisphosphonate on an anhydrous 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




acceptabl e salts thereof, and m xtures thereof, on an anhydrous acid basis"
means that the anount of the bi sphosphonate conpound selected is
cal cul at ed based on about 70 ng of anhydrous al endronic acid. Cenerally,
the oral dosage forns 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 form
contains fromabout 1 ng to about 100%ng bi sphosphonate on an anhydrous
wei ght basis. When the bisphosphonate is dosed on a weekly basis, the oral
dosage formcontains fromabout 10 ng to about 200 ng bi sphosphonate on an
anhydrous wei ght basis. Wien the bisphosphonate is dosed on a tw ce
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containing two or nore electron donor atonms that can form coordi nate bonds

to a single ”Ekﬁ&mhggnghe
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 ion. The
term “chelating agent” is understood to include the chelating agent as well as salts
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 commeon chelating agents
coordinate through sulfirr 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 comstant, K. The practical




term"chelating agent” is understood to include the chelating agent as well
as salts thereof. For exanple, the term"chelating agent” includes citric .
acid as well as its salt fornms. The npbst common and w dely used chel ati ng
agents coordinate to netal atonms through oxygen or nitrogen donor atons,

or both. Oher |ess common chel ati ng agents coordinate through sulfur in
the formof -SH (thiol or nercapto) groups. After the first coordinate
bond is formed, each successive donor gtomthat binds creates a ring
containing the netal atom A chelating agent nay be bidentate, tridentate,
tetradentate, etc., depending upon whether it contains two, three, four,

or nore donor atons capable of binding to the netal atom See Kirk-Q hner
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present at a molar excess to that of the bisphosphonate. The chelating agent in such instances is
present in at least a 2:1 molar ratio of the chelating agent to bisphosphonate.

The chelating 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
chelating 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),




mol ar excess to that of the bisphosphonate. The chelating agent in such
instances is present in at least a 2:1 nolar ratio of the chelating agent
to bi sphosphonate. The chel ating agent may be soluble or insoluble in the
gastrointestinal tract as long as it is readily available for conplexation
with metal 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 may be too sloMy available to conplex a
significant portion of the calciumin the coadninistered food. In other
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hydroxyethylidenediphosphonic acid).

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

In another embodiment of the invention, a monodentate chelating agent which
often 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, sodivm acid
phosphate, dipotassium phosphate, disodium phosphate, monobasic) and carboxylic acids
(e.g., deetic 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




magnesi um sul fate); synthetic macrocyclic conpounds (e.g.,
hexanmet hyl -[ 14] -4, 11- dieneN, 2.2.2-cryptate); polyners (e.g.,

pol yet hyl enei m nes, pol ynet hacryl oyl acet one,

pol y(p-vi nyl benzyl i mi nodi acetic acid)), phosphonic acids (e.qg.,

ni t di ot ri net hyl enephosphoni ¢ aci d,

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

hydr oxyet hyl i denedi phosphoni c acid). I one enbodi ment, the chel ati ng agent
is selected fromthe group consisting of EDTA citric acid, nmalic acid,
tartaric acid, lactic acid, adipic acid, succinic acid, aspartic acid,
glutam c acid, |ysine, sodium hexanetaphosphate, and conbi nations thereof.
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the small int e%}g%l‘%n and proceeding through to the end the large
i ntesti ne. Mahe et al., Gastroileal nitrogen and el ect rolyte novenents
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isphosp onate had no food been present, In one em odiment, 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 myg, preferably from about 250 myg 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 calcium
and phosphate metabolism can be successfully treated by the delivery of the
bisphosphonate active ingredient to the lower GI tract of said human or ofher 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 plfohibiting the erosion, ulceration, or other like irritation of the




General ly, the oral dosage forns of the present invention will contain a
safe and effective anount of a chel ating-agent suitable for achieving the
desired chelating effect, that is, chelating the residual netal ions that
are present in the gastrointestinal tract from food at the site of
delivery without significantly affecting the absorption of the

bi sphosphonat e had no food been present. I n one enbodi nent, the oral dosage
form contains fromabout 10 ng to abolit 1000 ng of a chelatlng agent per
unit dose. In another enbodinent, the oral dosage forns contain from about
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 ny
to about 500 mgpitptiformatykay laereph thise iesucy.5 migme dnstaptse ot maS9 darNerR uni t
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formul ations k ’Sﬁgpﬂlﬂlaﬁeﬁb l%’inﬂnga tqeﬁar%%%eséP? n g thersﬁ%ng?shg rel ease
f or nul ati ons at®irable to deliver the chelating agent to one segment of the lower GI tract, and to

deliver the bisphosphonate to a different segment of the lower GI 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 a 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 Gl fract. For example, a patient may take a umit dosage of a

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




designed to slow the rel ease of the bisphosphonate and the chel ati ng agent
over a specified tine period, as the oral dose form progresses through the
lower G tract. In still other instances, it nay be desirable to achieve
delivery of the bisphosphonate and the chelating agent to the |arge ,
intestine or a particular segnent thereof (e.g., the ascending colon). In
still other instances, it may be desirable to deliver the chel ating agent
and the bisphosphonate in a bolus andlint 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 deliver the bisphosphonate to a
different segnent of the lower G tract. For exanple, it nay be desirable
to deliver the chel eimj/qngmagembodtmmﬁhf&hélaﬁ mﬂdm&bhohdhmmaaéi}sledsmﬁpldly

bi sphosphonat e Lot Bg’se%ss%ﬂg] g‘glygsopogs%le -Ii}ﬂllSC veds eéoc%c??x%/vxgr rel gase,” as used

herein, refers to a delive % i sphosphona Hfgfedi ent and a
chel ating agent SigiiRgsenstoke E@Vééﬁiﬂmyﬂﬂmmhﬂmi fvgs in tHa doog hHireripbertidehic al

composi {Fon comainian kit RBRSANOAR BRI, £ORl Aling gent o tha

their rel ease wl |l mpl 1 shed at sonme genera |l e | ocation
in the | ower d&"“%Ff e(‘?'t“’e P‘@plﬂlﬂ%ﬂtmaqtalst”bthﬁ fead C&lﬁfﬁ’vﬂéﬁlmmh%f\ﬂ@ been
acconpl i shed haidsPhdfsgIloaatbeHn cmﬂ:e calvir@hay dcﬁlevddﬁoﬁxbﬁngéadabl&ery of the

bi sphosphonat e and enbodi ment of the
i nvention, the bi spﬁ%@p ona ?ﬁ‘ngﬁﬁ“&ﬁt{ﬁ&?‘m%&”ﬁ%%md hreshelpne 38 ni st er ed
to a mammal subPé’éth“t?yGI/myimsumkéormbramthammemmentdms algelimfiog Rem@ach of

whi ch conpri sesfehelR a3 et f. sai d oral] dosage
formto the | ower eG rgic‘}g[ry tggll? io\é’gg} ot 1@811&%& tg%tm%d gﬁhv?lﬁk‘és’[ems P% dosage

of a bi sphospHyfsien “F’%?P the ptkegsetsf drag §éw¢rafi@thnﬁctwndnéh@teuajr¢m ag t he
chel ating agenulmeﬁ@endemdm%ry@mmer embodi ment the chel ant and
bi sphosphonate are rel eased.ra b&g%galﬁ? as.close to sinultaneously as

possi bl e. This causBSOPhE &dady Poipitigfh rebpse of ey bisphosphopgiernd t o be
hi gher in rel athebtishagont mintalyein mtcmbdenﬁnslldvom tﬂeh@mi‘uﬁ:odn oBeinkthi@biei 1 ocal

concentration gf male) t re the active is
rel eased may m)SIrrg&gg‘ofaptéctl X};%?@&crgeas? ???mp r?séjg%ng V\f? 8"5 w54 By
facilitate abs®idieiem @ﬂfoﬂi@temmalslﬂﬁhmslpmmalae:aseﬁ'hmy eadsihie aqpwediaent | y

achi eved from éhst%i B g@pdh@g Vi r release of the
bi sphosphonat e a g@é;easc el atlfpngﬁggﬁmmme%&g a%e\%e‘%%@iﬂg T acfej aré suitable

for use in thebf the jespiapltilewp, FRmePqW?Ian‘gd%ixw B3y beoflesimblerts f or
delivery to t hiithwowelkasélof tcabilphbspronitsl Qnd Iohdidih @ 98heth dR! MR8y, sysiems, dose

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 2 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 whick is pH dependent, i.c., broken down or dissolves at a pH
which is generally present in the lower GI tract, but not present in the upper GI tract (ie.,
the mouth, buccal cavity, pharynx, esophagus, or stomach).
In some cases, it may be desirable that the bisphosphonate 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




forms fromwhich the release of drug is triggered by the action of
bacterial enzynmes, and tine dependent delivery systems. -In sone cases it -
may be desirable to initiate rel ease of the bi sphosphonate and chel ating
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 chel ati ng
agent inthe md jejunumand/or the terminal ileum In yet other cases it
may be desirable to provide a sustairdéd release of the bi sphosphonate and
the chelating agent primarily in the jejunum throughout the term nal
ileum For primary colonic delivery it may be desirable to initiate

rel ease of the bi sphosphonate and chel ating agent in the ascendi ng and/ or
transverse col Ojiffere]ﬂHodaﬁdnggfﬁ]ﬂiEdle thelet Glarayt. Fyrsanple, Oney berisigiblvdnteles® t he
present inventi t Rebkset he
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coated tablet, particle, bead, or granule;

(e) the particle size of the granulated active ingredient; and

64 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 different
bisphosphonate active ingredients, such as acid addition salts, salts formed with the
pbosphonic group (e.g., alkali metal salis, alkaline earth metal salts, ete.), 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 a suitable buffer to the active ingredient in accordance with
the desired release pattern. '

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.




known to one skilled in the art. The ultinmate site of and/or the rate of
delivery in the lower G tract can be - satisfactorily controll-ed by one
skilled in the art, by manipulating any one or nore of the follow ng: (a)
the active ingredient proper; (b) the type and | evel of disintegrant ; (c)
the type of coating, the type and | evel of excipients added to the coating -
and the concom tant desirable thickness and perneability (swelling
properties) of the coating; (d) the tVne dependent conditions of the
coating itself and/or within the coated tablet, particle, bead, or
granule; (e) the particle size of the granul ated active ingredient; and (f)
the pH dependent conditions of the coating itself and/or within the coated
tabl et, particle, be@et, enehodigerd rofilthe. présent faestios ud aélnverS&kdlihbl1$vﬁey,G1aﬁLtdi ty, and
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The enteric coating must be applied to the compressed tablet, the capsule (e.g.,

gelatin, starch, or bydroxypropylmethylcellutose) 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 into 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 carboxylic
polymers. It is particularly preferred that the polymers are acrylic polymers, more
preferably partly methyl-esterified methacrylic acid polymers, in which the ratio of free
anionic carboxyl groups to ester groups is about 1:1.

A particularly suitable methacrylic acid copolymer is Budragit L®, particularly 7
Eudragit L 30 D-55® and Eudragit L 100-55®, manufactured by Rohm Pharma GmbH
and Co. KG, Darmstadt, Germany. In Eudragit I 30 D-55®, the ratio of free carboxyl
groups to ester groups is approximately 1:1. Further, said copolymer is known fo be
insoluble in GI fluids having a pH below 5.5, generally 1.5-5.5, i.c., that generally present




Any enteric coating which is insoluble at a pH below 5.5 (i.e., that
generally found in the nouth, pharynx, esophagus, and stonach), but
soluble at pH 5.5 or higher (i.e., that 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 chelating agent to the small intestine, any enteric coating is
suitable which is wholly- or partiallysinsoluble at a pH below 5.5 and
soluble at a pH 5.5 or above. The enteric coating nmust be applied to the
conpressed tablet, the capsule (e.g., gelatin, starch, or

hydr oxypropyl nmet hyl cel | ul ose) and/or the beads, particles or granules of
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coating the or aith Edloga §60 Dafsms scubtt/io intesthial YidabdvesH sPamtddel BSfe®h beads of
active ingredi %&e&’i@haﬁpcoﬁlg&itgﬁ which could be formulated to deliver the active ingredient at
various segments of the intestinal tract; the more Eudragit L 30 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 particular, anionic carboxylic acrylic
polymers usuaily will contain 10-25% by weight of a plasticizer, especially triethyl
citrate, tributyl citrate, acteyliricthyl 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 defivery in the lower GI tract is reached.
The solid oral dosage form may be in the form of a coated compressed tablet

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




enployed in the nethod of treatment described herein, either alone or in
conbination wth other coatings, is Eudragit SO and Eudragit FS30DO, :
manuf act ured by Rohm Pharnma GrbH and Co. KG Darnstadt, Germany. Eudragit
SO differs fromEudragit L 30 D-55(r) only insofar as the ratio of free
carboxyl groups to ester groups is approximately 1:2. Eudragit SO is also,
| i ke Eudragit L 30 D-55(r), substantially insoluble at pH below 5.5, but
unli ke Eudragit L 30 D-55(r), is poorl'y soluble in G fluids having a pH
of 5.5-7.0, such as that present in small intestinal fluids. Eudragit SOis
soluble at pH 7.0 and above, i.e., that generally present in the term nal

il eum and colon. Eudragit SO an can al so be used al one as a coating which
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deliver the active Hongws@@ﬁférﬁﬂea@tf’f the pisghagphensig rasd ccielying 2t priv¥¥R%¥nal tract;
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t hi ckness nust sufficient to ensur t he ora orm. remains
essentially i nfhﬁg’tsl’lt?ﬁ’(h?’?atetaﬁté’edf& ’reﬁtcfngfhteég%ﬁtm%&ﬂef‘vg F‘ﬁmﬁﬁaﬁdﬁrﬁa‘z WEr @ tract
i s reached. Thexchpiehis Cincidag, dﬂsagehrﬁz&ﬁnmna;cmbae maltoddaginf drcwseofcelalasnat ed
compressed 1 abl ool AL AR S DAL SR Lro b AL SFurdl] ads\Bim

bi sphosphonat e HCYPUe ingre Pent’ ting agent, or of a soft-
or hard capsul saréleglgzolategﬁh@mpwre lslﬂml edmpregyed mwlds&wﬂrzwyfpw W?ﬁl?,dél | ul ose),

coated or uncogfed , Wb Ghind AR b STREBAS Q8 R i HBdn€8at@f with an enteric-
coating material which is made with suitable pharmaceutical excipients including, but not
limited to, poly(methacrylic acid, methyl methacrylate 1:1 (Budragit L® 100),
poly(methyacrytic acid, ethyl acrylate 1:1 (Eudragit L 30 D-55®, Budragit L 100-55®),
poly(methacrylic acid, methyl methacrylate 1:2 (Eudragit S®, Eudragit FS30D®),
hydroxypropylmethylcelhulose phthalate, cellulose acetate 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 not 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 using methacrylate copolymers, when the desired site of delivery is the
lower GI tract, it has been found that a coating thickness of between about 10 and about




t he bi sphosphonate active ingredient and the chel ati ng agent, which
thensel ves are enterically coated. For sustained release of the

bi sphosphonat e and chel ati ng agent a sustained release polyner is required
to control the dissolution rate of the bisphosphonate and chel ati ng agent
fromthe dosage form |If the bisphosphonate and chel ati ng agent are both
soluble (defined as 33 ng/m or greater in water) then high | evels of
sust ai ned rel ease polyners are requir’ed. Sustained rel ease polyners
include but are not Iimted to hydroxypropyl nmethycell ul ose,

hydr oxypr opyl cel | ul ose and Carboner. A Enteric coated tablets In one
enbodi nent of the invention, the oral dosage formincludes an enteric-
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10 and about 2§ the stomach, releasing the enteric coated beads. The beads can travel through the

pylorus independently of the presence of food, and there is decreased risk of large
amounts of the active ingredient sitting for any perfod 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 inert substrale to which the
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 1o, sucrose, mannitol, lactose,
dextrose, sorbitol, cellulose, and starch, preferably sucrose and starch, Inm -one
embodiment of the invention, the size of the inert substrate beads s 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 table&t weight, in another enbodi nent the
coating solids weight gainis 5-15% in yet another enbodinent 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
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the finished product. However, the weight of the applied film on the subsirate bead is

between about 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 subsirate beads are coated with the active ingredient and chelating
agent, they must‘be enterically coated. The enteric ceating 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
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 polyner filmwll serve to prevent the
active frompicking up nmoisture. If the active ingredient chosen is
unstable in any way, the polyner f|In1%ay _provide sonme stability. The
pol ymer film preferably conprises a m xture of
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appl i ed

Bacterial enzyme triggered systems

In one embodiment of the invention, delivery of the bisphosphonate and the
chelating agent to the lower 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 suifable for use in the present invention include disulfide
polymers, glycosidic prodrugs, and polysaccharides as matrices/coating agents. Watts,
Peter J. & Hlum, 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 systemr CODES™ .(Yamanouchi Pharma
‘Technologies, Norman, OK) is used to deliver the bisphosphonate and the chelating agent
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 pharnmaceutical | 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 also be3conpressed into tablets. G anul es
can be obtai ned by extrusion of a noist kneaded nmass foll owed by

spheroni zation and drying. Ganules with a regular nolding are preferred,
for example, rod-shaped, cylindrical, or spherical. In one enmbodiment, the

granul es are Sprpﬁér!apﬁlcha%djaﬁtE@%H@thg{@%&%hanvﬂn&ﬁbc%a adﬁﬁi@ﬁiu@@élﬁ/\een about
0.3 and about 1.5 pref erably bet ween agout 5 about 25 mMnm
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limted to, |actpse, .nmanni ose, cro h,

prepared gr anulsgg‘gl?)lmag‘lgtﬁr‘g ¢ l?sg%%nafm ar?dhe#’ % Orm &avgétehﬁ(fu%%gles?%l}e]n coat ed
with an enteri Cnictiad ingnrulatdeﬂagﬂabmpﬁ@p@rt@dargmomtmh@cal microflora ferment the

phar maceut | cal | o ALaER! @Plfier SX b uRAain 1Y Bla/ BHLPHS, HQAM B Jigehni ques

known to those s Re art ing is applied to the granules
at a thi ckness sgiblagnsiing toplessthe preipRle sontegisds B¢ @y about  30- 100 mi crons.
The coating anmount szﬁﬁbléo%nt@rma&ﬁﬁﬁgematé@&ls aflude RGN 1080@ Bhdra@oss, 10- 75%
preferably about 20-50%relative e origi nal ht of .t he beads.

Bact eri al ~enzy s bgf’@r]%'as%ﬁ‘@%ﬁﬁwﬁﬁD@n"é“@%B&&?t%Ph e helias QU &Kt i on,
delivery of th@mbmcsdamgma@mthet cws@aveb B@ve pmsebamemgeragﬁmingisaplmeeudmgmer €
tract is achieved thro q?jl e g}) crerl alrheng}{cc ik aggmﬁled system
Oral dosage forﬁ%ou??pb% l%“ﬁs P%OP%‘?I A it apty e SeH OBy gtﬂh £ on” of
bacterial enzyresprisnotetve mos pharmagetickliyeanrepiable Bivipicats tncludiag. iboust ipfiwdoaches to
bacterially- tr r e u f resent

i nvention incl u‘%ﬂg‘ggl@%l“?cj o %XIY ngﬁmﬁ l(I:\E)(é;e?dgﬁ@ élga{?ﬁhﬂl%easﬁﬁlt&

pol ysacchari degaoa@qutaxamub@sfr%axgmh@h@g@ €9, StyluissMO), P@foéf’ﬂ JThe gnterfej ym

Li sbeth, Drug Reving ﬁ-@ﬁbhb@éﬂcﬁe tabtl @b \coatcd3h Qaid-sc&%ﬁ -nihlefial(td PRVMe 2 Rdighther

appr oaches to bacteria triggered delivery systens suitable for use are
di scl osed i n K&%I%&%ﬁ/'ef? é‘lﬁ* J. of Pharm Sci. 93(5): 1287-99 (2004). In
one enbodi nent Suitable acid-soluble coating materials include those materials which dissolve at a

pH less than 6.0, including but not limited to Eudragit 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
limited to, hydroxypropylmethylcellulose, Eudragit RS®, ethylcellulose,
hydroxypropylcellulose, polyethylene oxide, polyvinylpyrrolidone, triacetin, polyethylene
glycol 400, triethylcitrate, Tween 80®, and castor oil. The acid-soluble coating is appliéd
using various spray techniques known to one skilled in the art. The coating is applied to.
the tablet core at a weight gain of 2.5% io 40%. “

The tablet core comprises one or more saccharide in an amount of 10% to 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 i:he acid-
soluble coating. Suitable saccharides include, but are not limited to, lactulose, raffinose,
cellobiosc, stachyose, fructoligosaccharide, sucrose, glucose, xylose, fructose, maliose,

galactose cellulosic, and combinations thereof.




of the invention, the colon-targeted delivery system CODESm ( 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 farm from degradation in the stomach

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

reaches the large inieghicN&re dofd m, n the saccharide in
the tablet core |Cgm? short chai g@es I&{hg%ﬂmggt@a&ﬁémﬁr% Bl g a%‘{the aci d-

sol ubl e coating® yéP‘E"&%@ePH@"I&B@*‘@I&F%‘PZ"BX'“@W@ﬁ’éﬂy)wfnﬁ Stitable etcipients Sui t abl e

enteric coati ng inehterhiua ks ﬂoﬂ@inudﬁtoEu@Etatgﬁet ce'Hulgé,QO(:aﬁt)mm %&Q'ﬁhosﬁﬁ?{t ;
ate,

Eudragit L 30 D ul pse ace ate t
shel | gc or any?® g‘ﬂ' [[y}éapm Eﬂone agﬂeﬁmf?e?tegrg'ie 5P°r‘tsﬁéftarcﬁln?§’?ﬁ%§’“§%g@ﬂéﬂ‘bw*5 5. The

enteric coati ngiaﬂ@%&%ﬁled using various spray techni ques known to-one
skilled in the art. The enteric coating may further conprise one or nore
pharmaceutical |l y- accept abl e excipients including, but not limted to,
talc, triethyl citrdtdegsedeyicelypiveremgl ycol , Tween 80(r) (pol yoxyet hyl ene

sorbitan monool eat & and@ichBiifont sﬂﬁeﬁt 95, & £ MO,
castor oil. The nter| C ] |1e’d tgé}gt f"t% mstp%ﬂgt?lg‘?%at ed in

aci d- sol ubl e msﬁ 81289 g tﬁ%t?wﬁf ]atf"’tﬂets g‘ﬂ’ée"edgféwﬁgbo‘?le psegYettineabpmdsui t abl e
aci d- sol ubl e co@tivengsynmerﬁledn&sihmmmdddﬁndithﬁﬁee aﬁ&tgaézh@leﬁptwtég% % plve at a

pH | ess than 6. ng. bu 0 ted to Eudra . pol yvi nyl
acetyl diet hylcg?tl‘la ngg%gttrgl% “’%h‘aj‘?“ ﬁtc‘{t(%nﬁﬁr’fan%%’grﬁﬁsc?fgﬁll%ﬁt @I‘E"B"atFPhg nmay
further conpri sEaEe Ublﬂrderrmrfagfihallemoét!telln@hdsphome@mrabﬂg&dﬁmcmpltwltS Such

exci pi ents i nclygg; o re I r el | ul ose,
Eudragit RS(r), et ﬁ%/lg%gtltaaﬁoglgﬁ ! akﬂh%ﬁi%i&’eia %@Pfﬁ%gsepﬁﬁgf @F\ ene

oxi de, pol yvi ny oot JYatty Seter I 'F‘rql% tsp9. Dpig(Beetang IndwsePhagh.y23¢): 888917
triethylcitrat g99Tnegproddés d tm@ﬁ!@beﬁ&ﬁtt&ﬁvei%ﬂ dysten]d it A ﬂ&&g Iui"@le ?re&;ﬁ ting is

applied usi ng, varJ ous c?epﬁetl%{ﬁ ecI ni ‘gues known to one s art.
The coating is ApprT BF % % pRaoy g @VHFS%WﬁﬁfaPWPPGWDDSS%tO 40%
The tabl et coré€trgwigie,ilEEs3 tiarkine Clotow €Z8B6CERl, M8lxh, MaBh A THMBELDAEM10% t 0
99. 9%

(Penwest, Patterson, NY), as well as various coatings which degrade over time to release
tablet contents. such as hydroxypropylmethylcellulose, hydroxypropyleellulose, or any
suitable hydrogel,

In one embodiment of the invention, the time-dependent device Pulsincap™ ig
used to target delivery of the active ingredient and the chelating agent to the lower GIf
tract. The active ingredient and other excipients, including the chelating agent, are
contained inside the Pulsincap™ waier-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 properties. 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 dissolve the acid- soluble coating: Suitable saccharides

include, but are not Iimted to, |actulose, raffinose, cellobiosc,
stachyose, fructoligosaccharide, sucrose, glucose, xylose, fructose,
mal t ose, gal actose cellulosic, and conbinations thereof. 24 The tabl et
core conprises a bisphosphonate activesingredient, a chelating agent, and
may contain one or nore pharmaceutically-acceptabl e excipients. Suitable
excipients include, but are not limted to, crystalline cellulose, calcium
hydr ogen phosphate, pol yvinyl pyrrolidone, magnesi um stearate, sucrose,

starch, magnesi um oxioHeemRMchest Qelink Eﬂven'h&i;' ﬁﬁkneﬁbﬂeﬁ(&ﬁf&.oat-ﬁ'g m&pﬁl&ﬁemﬂent
delivery systens In her. enbodi nent ntJ Q

del i of the
bi sphosphonat e A éab&eéﬂléllﬂéﬂ‘ i”h‘ﬁ’teéf&%"r??ngtl%apf’lﬁeg 0Iv‘ecl)'wer r&éqe?(gcttcgiﬁlggachl eved
through the userhfis Bedto nEgecielherydétht actigkeihgrediani/and yhe clesintingGiegw e thslpwds| | shed
transit t1nes airgl G89h by Ln{a%thefjéxldgmﬁ\‘.ﬂqﬂcﬂf ing HiShaki:pdgAQgRL el ease

can be targeted to the vario seghents o trac
exanpl e, in or deraited itside Qﬂetcorpéﬂlblﬁhs@hwﬁf?H@%ﬁ?@ﬁh%ﬁﬁyﬁ%ﬂémaéfﬂewtl ngr edi ent

and the chel aty} g, 2GR aﬁ@nt&rﬂecoﬁﬁ "ﬁhe &%ﬁ@&ﬁ&g&ﬁ&%ﬁhﬂs bﬁpr&&it ayeoseunti| 3-4
hours after IeaV| the stonach %sr JA%% %é“flP_l st*t)eth Dr ug
Dev. and I ndus fm’F’ egfa%’(’@)”hﬂ%@ém@gﬁhm‘(gfé YRR ARG c P e

dependent del i \eﬁﬂmwws uesage fSMi thadkkefic E(ﬁﬁngxﬁsaolva@ afifreheplosge fotm leavry @nt | on

i nclude, but are no h A 4 (Scherer
DDS, Strat hcl ﬁtalélac ‘!th?n ttn? ﬁoée tf‘met SH%I 8¢& ﬁl‘\/lcliev?n "?1%18 ?%Pphgt%%?@ﬂ-%l taly),
and Syncr oDos eWIOx(eF@mﬂe@’tu;ds,%tth@rdg@ndentNngmﬂm@m and$61%ﬁs e gataBat i ngs
whi ch degrade g tﬁg ?o}g etfnqhas\lv B fract, tl?e%&%fﬁ@é’ﬁr@t%l@t c&it\:(ﬁﬁ che targeted

hydr oxypr opyl met ose ydr oxypr opyl cel | ul ose any suitable

hydrogel . In oﬁespeﬂrﬂfofﬁﬂlm@rﬂf thsfloven ST fuas) &R Podifyng e o9 ﬁ‘B“"tdB’ﬁ%ﬁ‘t‘P@?‘Ffm devi ce

Pul si ncapTM i s ¢obisefldbiand AfASloatllg] | very of the active ingredient and the
chelating agent to the lower G tract. The active ingredient and other
exci pients, including the chelating agent, are contained inside the

Pul si ncapT™M VvaP%ndcasledmhbdeptmubmtsby nmeans of a hydrogel plug which is
covered by a water ?ﬁ%r&gcga{ec cfept?bhe ex%%){ents glclqﬁes glg aﬂerrﬂ} ﬁrﬁlteg% leﬁlzrg y coated

in an enteric-coa ose formfr mdegradatlon
whi | e i n transtesing, hplastimgers, fillers lubncants diluents, binders, disintegrants, solvents, co-

solvents, surfactants, buffer systems, preservatives, sweetener 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 include but are
not limited to those described in Handbook of Pharmaceutical Excipient's (4th Ed,
Pharmaceutical Press 2003).

Suitable co-solvents include, but are not limited to, ethanol, isopropancl, and
acetone.

Suitable surfactants include, but are not limited to, polyoxyethylene sorbitan fatty
acid esters, polyoxyethylene monoalkyl ethers, sucrose monoesters, simethicone
emulsion, sodium lauryl sulfate, Tween 80®, and lanolin esters and ethers. -

Suitable preservatives include, but are not limited to, phenol, alkyl esters of
parahydroxybenzoic acid, benzoic acid and the salts thereof, boric acid and the salts
thereof, sorbic acid and the salis thereof, chlorbutanol, benzyl alcohol, thimerosal,




the upper G tract. Wien the patient swallows the Pul sincapTM dosage form
the- water- sol uble cap dissol ves 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. Rel ease
of the capsule contents can be targeted to specific regions of the |ower
G tract by nodifying the hydrogel plug properties. Watts, Peter J. &
Ilium Lisbeth, Drug Dev. and Indus. 2Pharm, 23(9): 893-917 (1997). 25 |In
one enbodi nent of the invention, a tinme 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 active

i ngredi ent and tpheyllebritacdge @deivtte! mirdrerol] @wetkoniGh chibrads! cetyphadigieh i ve

i ngredi ent and | bi.ent including the chelating agent, are

cont ai ned i nsi dgﬂlpﬁf{é‘:’ngggﬁie&taa‘%l %PPJO%BM%F%T re dose formis coated with a

ti me dependent coatSuiRyleafidprs Fshdeanbue rire mpc iméed itn gstardih dawese.epicosec oat i ng

material is to papdsedln iSRRI MiE Om degradation while in transit
t hrough t he upper A4 he patient swallows the dosage formthe

tract.. Wien t L | )
enteric coating di sSaylePlasticleer; melide. B emgiet frgiferhte. ddsliekcitttie rolsetlstraen and
then the core t ghtdtprphlatet Gycblp dibusl fhihalme cqatiatadil, Yoetylted andAbaeleli®s hoed tine
in the | ower G dact fluids, the time dependent coating will rupture and
rel eases the contents of the core tablet in the lower G tract. Rel ease of
the core tabl et confdibls pdmrerdieciidartgetrebt impedspetiykilnlose gillolos: sétatd he | ower

Ly Rct By, Mg, | BB AN ot | SRuAGPRARRL, GAALT ibaARY o1 the
Phar naceut i cal | Brba@letsetatp Phthalaley japd Epdragit®nle P0rde Endsegit®ak d00r8%, HuilmpitRed t o,

pol ymers,  resiFsop Miabllbgiee (@, RElnl PRf Gt €8Nk S, DALHUIE Henani NAeT S,
di si ntegrants, %aléve]!g)]%z}]® cQ-. sol éeir:]ts, surfactants, buffer systens,
preservati ves, &Y a&@%‘ﬁ?@ﬁ K oer6m Ty WebPri Padphar maceut i cal - gr ade
dyes or pigments, chathiad lubrastyéiluss, biti B€ 08I lined GE M gnesidh GrearGONgRaRAL | ONS

t hereof . Phar ngg Lcal | y-acceptabl e exci pients can be used in any
conponent in %‘lﬁhu%hﬁﬁé oral dosage form i.e. core tablet or coating.

Fl avori ng agents and dyes and pi gnents anong those useful herein include
but are not |iyadadfiQe t hose described in Handbook of Pharnaceuti cal
Excipients (4th Ed. Phar maceuti cal Press 2003). Suitable co-solvents
i nclude, but are nofhePrRtiBntion furleria#eso a nebagiobisarid or prvrting diseases
characterized by abnormal calcium and phosphate metabolism comprising administering
to a human or other 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.
Discases characterized by abnormal calcium and phosphate metabolism include,
but are not limited to, osteoporosis, Paget’s discase (osteitis deformans),
hyperparathyroidism, hypercalcemia of malignancy, osteolytic bone metastasis, myositis
ossificans progressiva, calcinosis universalis, and such . afflictions as arthritis, neuritis,
butsitis, tendonitis, and other inflammatory conditions which predispose involved tissue
to deposition of calcium phosphates.
The oral dosage forms of the present invention are suitable for administration to a
patient according to a continuous dosing interval of daily, weekly, three times per month,

twice monthly, and monthly.




acetone. Suitable surfactants include, but are not Iimted to,

pol yoxyet hyl ene sorbitan fatty acid esters, polyoxyethyl ene 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, baoric acid and the salts thereof,
sorbic acid and the salts thereof, chi®rbutanol, benzyl al cohol,

t hi nerosal, 26 phenylnercuric acetate and nitrate, nitronersol,
benzal koni um chl ori de, cetyl pyridinium chloride, nethyl paraben, and
propyl paraben. Suitable fillers include, but are not limted to, starch,
| act ose, sucrosifs maltodextrin, and mcrocrystalline cellulose. Suitable
plasticizers incl Uan Mbnt %x%ntﬂgtfuﬂtﬂefnc&ﬁglsés%ﬁs ttl'ia't @feNydrticlafly adeul for

pol yet hyl ene gl yco ene ht hal at e, castor oi
acetyl at ed nnndémwﬁéﬂﬂﬁ@%mﬂdﬁﬁgeg??%@%?ﬁﬁi §H¥Fﬁg‘@5$6V§W§?§1dﬁ%ﬁude but
ﬁr S not lim ][ ecgclrhe@.iﬂe szflcdlawl e,eéﬂyuih@ﬁ ﬁ]l;nesqﬁf hMtl??\efm@ﬁm er monthlyre$uch kisst e,
ydroxypropyl met hyl cel | ul ose a cel.l.u

pol yvi nyl acet sCEPHAPHI 1% orﬁ g’f‘ﬁg TS 0@‘8’]1 ﬁoﬁu%irg%dg?{)}? & Elt_ 100- 55,
Eudragit(r) - FS@&Bmmndmﬁudma@nmﬁmgmﬁq&@@e@ﬁbmﬁh@hafﬁan@ﬁﬁ$paﬁw

Dar st adt,  Ger many d)ga c?n%%ﬁ]enfaﬁ%ﬁ Wreclrdemldans Sy tﬁ:& Bk s GHjded to @Q@éa%ﬁ%@éb | nC

West  Poi nt Pa. P)mV ubricants include, but are not limted to,
magnesi um st eartht apropriateail dosagecipn ingbrcroprest dosagpand Bdhe eFreisr™ Phe Iy esent

invention furt Q%pﬂaﬁ‘de%e%% Jf@wﬁ ki’fﬁnblﬁ&j:s @ﬁy héaﬁs:itvmagfaahtaﬁg ednﬁmtmg titi seases
characteri zed by abnormal cal cium iaﬁﬁnj sm cQ si ng

admi ni stering #eacotigntoot mhekp ‘?’m h acof“ﬁéain%e A sa uéiesand
ef fective anounist@hios, paaagmgmﬁemﬁpeﬁsadg mmpnﬂucomtmatmtelthemt‘ ethetldtis sai d hunan

or other mammal ,vi a t.he ora I ases
characterized B° 8‘5??8f‘er‘?‘5{1163%s§?rcalldlsjn p S pﬂﬁrfgccru{ g%@ltg%%hﬁég’%%e but

are not |imtedagsaf testeelo pomesing ﬁhpaag:gms' grropks.SRreille C(ﬂ@@@fe?t@ieﬁss EP@F‘E‘F"rrans)
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net ast asi s, 0S|
i dispensing means are well known in the art, 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 nuirient. Preferred nuirients 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 form¢ 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 glucepiate, 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 calcinm.
The term “vitamin D,” as used herein, refers to any form of v1tamm D that may be
administered to a mammal as a nutrient. Vitamin D is metabolized in the body to provide
what is often referred to as “activated” forms of vitamin D. The term “vitamin D” can
include activated and non-activated forms of vitamin D, as well as precursors and

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




ossificans progressiva, calcinosis universalis, and such afflictions as
arthritis, neuritis, bursitis, tendonitis, and other inflammtory-
conditions which predi spose involved tissue to deposition of calcium
phosphates. The oral dosage forns of the present invention are suitable for
adm nistration to a patient according to a continuous dosing interval of
daily, weekly, three tines per nonth, twce nonthly, and nonthly. 27 Kits
The present invention further conpri sé% Kkits that are particul arly useful
for admnistering the oral dosage formnms described herein according to a
continuous dosing schedule of daily, weekly, three tinmes per nonth, twce
monthly, or monthly. Such kits conprise one or nore oral dosage forms
conprising a bi@phasipha, rpaddet:eanfblats):dné lvitetiim Qs (clmlgentrtiferal droducedin ign fogr
facilitating conpli.ance with ne ?ddt§ &k tfﬁHd% '\HM%EUQQnd {L;ﬁ.ﬁe kinflg provide
a conveni ent arfdgrt SEF seres A epe D BIdly 12 g he subj ect t

treated takes HdeicalzBicaprin hwn&arwﬂ-aﬁfﬂét&b’éet#b@w% qfr’f““’t"ﬁ’é" et B@:lﬂdb‘%sage and

in the correct yRORRE MR or SRR BIGR TEAMEVER SueR Kishdoss nabotdes any
means which facrlitates adm nisterjng,!i

%.gtldvet @g ?? ling Lo & met hod of
this invention. adBW@ﬁfeéMﬁB?%%énﬁ‘b’ﬁWteﬁt@Flﬁ % UG REPY A tyons patkagi ng,
and di spensi ng K@@%‘i, n@ehveRADIAERI DYSvilniar Bof andTiheir kinttabolien ‘map| b0 conpri se
a neans for aidin i.ncludi n I & bdsst 1 ng of
the days of tHd™ %@ g”ﬂﬁﬁﬁ’e‘% PR anlch ?Oraﬁfo‘lr}g&na{j %%ﬂm@g&t e." cal endar
stickers, reni ndmeut wxiiglsln e cpbddprntrises ths peesinf mmtl‘lnym@b@lll@&eé@ By the
patient. Exanples gﬂuﬂgenm ng nmeans are well known in the
art, including anll*}%rgngdescr|,b(ﬂ%()ﬁ)m‘ghrlt S. No. . 4,761, 4 6, Flora et al.

i ssued Aug. 2, 1988n apgier emigdinpgy élﬁtofl,he&{%sefmnfenﬂ%ﬁlﬁwu?@?ﬁé&”fel\/ar 14,

1989. Opti onal | ieds Rplell chRprs®R 6@ FREinE Sndditah @St [0f Gurthérambettiay ehef or m

conprising a bisphosphonate and a c Iatl n at_|.eqst one oral
dosage form of vaidosgy @B‘Fﬂﬁ‘ﬁﬁ?‘i‘ﬂ‘?@“ﬁ@?ﬁag ﬁgﬂ%?ngraﬁogdfoﬁgg 'dé"rlf.]g are cal ci um
and/or vitamn D Q‘lﬁ'foifo@h@’&mﬂfmuﬁﬁ@bmmplm iutrita ecfofatations eprpagsseshendpr esent

i nvention include Pt?‘gqsim €S et mPr essed tablets, chewable tablets, and the
li ke. Typical $&FF T BFe8t ¢ um suitable for use in the present
invention include but are not |initeBXeMPRI ci um carbonate, cal ci um
citrate, calciummalate, calciumcitraggypRhate, calcium glubionate,

cal cium gl uceptate, calcium
'Enteric-Coated Tablets Containing Risedronate and EDTA

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

An enteric coating composition is prepared in the form of a lacquer

containing the following excipients, per tablet:

A. Enteric Coating Suspension

Ingredients:
Budragit L 30 D-55® (wet basis} 143.3 mg
(manufactured by R6hm Pharma GmbH and Co. KG, Darmstadt,
Germany)
Triethylcitrate 6.45 mg
Talc 21.5mg

Red Iron Oxide 0.22 mg




gl uconate, calciumlactate, dibasic cal cium phosphate, and tribasic cal cium
phosphate. In one enbodinent, kits of the present invention may include -
tablets conprising 400 ng to 1500 ng calcium The term"vitamn D, " as
used herein, refers to any formof vitamn D that may be adnmnistered to a
manmal as a nutrient. Vitamn Dis netabolized in the body to provide what
is often referred to as "activated" fornms of vitamn D. The term"vitamn
D' can include activated and non-acti®ated forns of vitanin D, as well as
precursors and netabolites of such fornms. Precursors of these activated
forms include vitamn D2 28 (ergocalciferol, produced in plants) and
vitamn D3 (cholecalciferol, produced in skin and found in ani mal sources
and used to forti fysm@@syeeﬂmswaﬁp?ﬂs D2 and B33mave sinmlar biological
efficacy in humans. phipRraeks vat ed netaboliteg9f,,vitanm ns D2 and D3 include
hydroxyl ated forns gQf vitam ns D2 and D3. Acti vated vitam n D anal 0gs
cannot be admi ni stg?rg’ﬁ dWateT ar ge doses on an3{"®énmittent schedule, due to
their toxicity in nﬁhﬁmieﬁccoathl@\f@@ﬁ:edmmglthaﬁﬂlbxwagﬁ&hdﬂi tamn D2, vitam n D3,
and their netaboli tgin ea/tsus ensmnm ni Stﬁ .in II ar%t g dos than "active"
forms of vitamin D oncan i nEerm t i & polyfotbRe 8. efoRnd ferrie gridey o
embodi ment , ki tad e i sppropimetslyrivo-thindsefithe plnnﬁnhsyatarmjludemg aeeisgensiGONPr i Si ng
100 1U to 10, 00943e0r ¥ich@FidhoRs. il 3@}19&&&1&0@@9&\9&%}{%9&@ reﬁa&aﬁ%%t he present

i nvention rray i ncl ude one or nore nutri ent ri si Oth cal ci um
and vitanmi n D. #5pddedtqine pigpentrpprserorant mixedrer 2t loast 45 minwes. ahe Eudnamﬂent

conpri ses about30608 soiidaahciibay st a@wﬁ{bmé@%méumml&sﬁs mhiiRs [Ak! OW ng
non-limting exgg%{)l es il]ust r%tgle C{‘:‘Q %a mul atjons, processes, and uses of
the present i nPEAFTSHPIEGARBE g’ﬁﬁ}‘ gt solgtiop apq Eixdder8ep Pabl et s
Cont ai ni ng Ri sedmenatie renitdnd~idditg Erpeasionds eraied thdrailddatiSugheinihatdaiiig
ri sedronate an I in coa sitjon and

%ro@g_ AI‘h@c&e gﬁgtgalg HansfRlr GRSy ecogtz w&eﬁeﬁﬁggﬁhﬁﬁ QB%I ying said

conpressed tablets containing rise rona eand
coating conposiiteEss Tables atedoaedbisias stypighpmivbasing oesattiiy repiposi tion is

pr epared in tNeuhd B b sbiddfo U bocn GAYRER 1 12bi0ark in LoBleh BMoHRuEX ! PT ENT S, Per

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

tisedronate tablets, cach tablet weighing 240 mg and each containing:

Active Ingredients:

Risedronate Sodium 35 mg*
Chelant:

Disodium EDTA 100 mg
Bxcipients

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

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




A. Enteric Coating Suspension Ingredients: Eudragit L 30 D-55(r) (wet
basis) 143.3 ng (manufactured by Rohm Pharnma GrbH and Co. -KG Darnst adt,
Germany) Triethylcitrate 6.45 ng Talc 21.5 ng Red Iron Oxide 0.22 ng 29
Si met hi cone emul sion (30% 0.43 ng Polysorbate 80 0.43 ng Purified Water
307.7 ng The enteric coating is prepared using the follow ng nethod: A

pi gment suspension is prepared by addi ng pol ysorbate 80, ground ferric
oxide, and W to approxinately two- tHPrds 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 mnutes. The Eudragit L 30 D55
solution and triethyl citrate are conbi ned and m xed for at |east 45

mnutes. The pi g”eﬂhe@ﬂ&&gﬂl%i lﬁagbogﬁonsg%}th%g@@gmkﬁpﬁéa%s Budagi t solution and

m xed for 30 to 60 resul ting coatlnqggus ension i s screened
and ni xed t hr oughoukhe tispdropatrespdivig edgicoisdium, sedun sgrielycalBiee?™d are transferred

to the coating nﬂéf&lﬁaﬁhn@éeﬁm@a&@gasywuﬁbugmﬂmamhed tj; Dg@id&gaqmﬂiabh/ﬁﬁ s are
coated, using a typical pan Qoatln%¥§ ?cess un { he re red quantity of
coating sol uti &R 3§&%@§ﬁnﬁﬂHFWEHb f) fO5 ERPTox e Yﬁ?ﬁm88§| %nd col I ected in
sui tabl e cont aiim@skifier bA cROBcisGic\weH glatmageesiom ebar8Ofs {cteeted kndsdiidddse i s appl i ed
by spraying th tal.ni ng

ri sedronate an%1 E‘%‘rﬁe BF [gingr edit e aﬂg?ﬁ;%&el%? %&%ﬁghé gctg&%regbsaggﬂg ﬂr{gb l ets

Cont ai ni ng Rlsé&mﬁnamwmaﬂ@mﬁmﬁhwwmg%ﬂﬁ@#ﬁ@*&ﬁ&ﬁing suspensi on prepared in
Part A above is sprayed onto 35 ng risedronate tablets, each tabl et

wei ghi ng 240 ng and each cont ai ni ng: A&&&&islngredlents

Enteric-Coated Tablets 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 follows:

Active Ingredients:

Risedronate Sodium 150 mg*
Chelant:

Disodium EDTA 75 mg
Excipients

Mannitol 100 mg
Starch 1500 159 mg

Silicon Dioxide 1mg




Ri sedronate Sodi um 35 ng* Chel ant: D sodi um EDTA 100 ng Exci pients

M crocrystalline cellulose 85.8 ng Sodiumstarch glycolate 6 ng Stearic
acid 12 ng Magnesium stearate 1.2 ng * This anount is calculated on a

ri sedronat e anhydrous nonosodi um salt basis. 30 Tablets having the
conposition set forth above are prepared as follows: The risedronate

sodi um edetate disodium sodiumstarch glycolate, and mcrocrystalline

cel lul ose are passed through a m|l| ang added to a bl ender equi pped with

an intensifier bar. The mxture is blended for approximtely ten m nutes
with the intensifier bar on. The stearic acid and magnesi um stearate are
screened and added to the blender. The blend is m xed for approximately 3
mnutes with the in gﬂ%g&éer bar off. The bl end %s conpressed into tablets
using a suitable ta ﬁe press. Exanple 11 Enteri d>®8ated Tabl ets Cont ai ni ng
Ri sedronat e and EDTA TEstwmeuntis cadratated ot arisedrtrste eaiytiansvhongsodiins edyaiat € sodi um
are prepared as described below, using a simlar nethod set forth in
Exanple |I. A coating conposition is prepared froma |acquer containing the
foll owing excipients, per tablet: |rgreRlé®nts: Acryl-EZE (manufactured by
200 ng Col orcon, | Eeric-Cheed Tablod Obntaifid: RiseloNatSAl EBFA Puri fied Water 950 ng A
coating weight of 40% weight gain is applied by conventional pan coating to
tabl ets containing 150 ng risedronate and 75 ng EDTA so that oval tablets,
each wei ghing 500 ny, rEsultcoatcimblesetmdsig dsefiomfe ARBUITA ADhek bj S as

fol lows: Active:ngk diagﬁgcﬁﬁlposition and compressed tablets containing risedronate and
EDTA, and then applying said coating composition to said tablets.
An enteric coating composition is prepared in the form of a lacquer
containing the following excipients, per tablet:

A, Enteric Coating Suspension

Ingredients:
Eudragit I 30 D-55® (wet basis) 47.8 mg
(manufactured by R6hm Pharma GmbH and Co. KG, Dérmstadt,
Germany)
Triethylcitrate 215 mg
Talc 7.17 mg
- Red Iron Oxide 0.07 mg

Simethicone emulsion (30%) 0.14 mg

Polysorbate 80 0.14 mg

Purified Water 102.6 mg

The enteric coating is prepared using the following method:

A pigment suspension is prepared by adding polysorbate 80, ground ferric oxide,
and talc to approximately two-thirds of the purified water while mixing, The suspension
is mixed for at least two hours. The 30% simethicone emulsion and the remaining water
are added to the pigment suspension and mixed for at least 45 minutes. The Eudragit L
30 D-55 solution and triethyl citrate are combined and mixed for at Icast 45 minutes, The
pigment suspension is then added to the Eudragit solution and mixed for 30 to 60
minutes. The resulting coating suspension is screened and mixed throughout the coating
process. The core tablets are transferred to the coating pan and preheated with occasional

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




Ri sedronate Sodi um 150 ng* Chel ant: Di sodium EDTA 75 ng Exci pients
Mannitol 100 ng Starch 1500 159 ng Silicon Dioxide 1 ng 31 Stearic acid-
15 ng * This amount is calculated on a risedronate anhydrous nonosodi um
salt basis. Exanple Il Enteric-Coated Tabl ets Containing R sedronate and
EDTA Enteric-coated tablets containing risedronate and EDTA are nade by
preparing a coating conposition and conpressed tabl ets containing

ri sedronate and EDTA, and then applyijgg said coating conposition to said
tablets. 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) 47.8 ng

(manuf actured by Rohm Pharma. GrbH and .Co., . KG r mst adt , r many)

Tri et hyl ci t r at W8Pt fRptingpglutipn-paspe 1g€éH£F?ﬁéﬂfﬁﬁﬁggﬁwﬁygﬁﬁE%Sinethicone
enul sion (30% Hitab% compineR0l ysorbate 80 0.14 ng Purified Water 102.6 ng The
enteric coating is prepared,usi 1.0g: Ny | nt
suspension is prepa$§(3§l Weég&%ojﬁaﬁggb&g)? Ost%g‘g}g?\ga@%fe@%%gﬁg@g@roﬁmoxi de, and
talc to approxiocmmpaeityn enjpoompyiesseidabists cotienipgmisedrpnats apdIeFA, wrepared inf'ai ng.  The
suspensi on 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 Sodium 35 mg*

Chelant;

Disodium EDTA 100 mg
Excipients;

Microcrystalline cellulose 25.8 mg
Hypromellose 76.8 mg
Magnesium stearate 24 mg

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

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

The risedronate sodium, edetate disodium, 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 magnesinm stearate is screened and added to the
blender with the granulation. The blend is mixed for approximately 3 minutes with the

intensifier bar off. The blend is compressed into tablets using a suitable tablet press.




is mxed for at |east two hours. The 30% si net hi cone enul sion and the

remai ni ng water are added to the pignment suspension and m xed for at |east
45 mnutes. The Eudragit L 30 D-55 solution and triethyl citrate are

conbi ned and m xed for at |least 45 mnutes. The pignment suspension is then
added to the Eudragit solution and m xed for 30 to 60 mnutes. The
resulting coating suspension is screened and m xed t hroughout the coating
process. The core tablets are transferged to the coating pan and preheated
wi th occasional jogging. Tablets are coated, using a typical pan coating
process until the required EE 32 quantity of coating solution has been
applied. Tablets are then cooled and collected in suitable containers. A
coating weight gain of 10% (total solids) is_applied by spraying the above
conmposi tion onto conpressed tablets corft3PNFRg risedronate and EDTA,
prepared in Part B bel GimeriBCodisdphlesCainkaipisedronafeant TN ng Ri sedronate and
EDTA The enteric coating suspension prepared in Part A above is sprayed
onto 35 ng risedronate tablets, each tablet weighing 230 ng and each

cont ai ni ng: Active Fngicegitedriablets cRitaigioly iaadromteSod DA 3% muge by 1Clretiad

D sodi um EDTA 1488 8ompedifdnh Mndres RHOS boeilol dsBfonGE WidiPee 1aPm& Y
Hypronel | ose 76.8 ng 'Magnesium stearate 2.4 ng * thl s anount 1s cal cul at ed
on a ri sedr onat®BPERRSHECHNRE shBREESaIOH A% basis.  Tabl ets having the
conposi tion set f oriden@HOv@tiRcempEeRAE fdpaasd if B foaH6t 2 17er Ehoi8tHaRat e

sodi um edet at i sodi um . hypronel | ose, and microcrystalline cellulose are
passed throughqc(z)alg"r)%lqnlglexcl %ts‘é%%%%q‘?o a bl ender equipped with an intensifier

bar. The mi xture i sAbl enkdicCortingPppansiormat el y twenty minutes with the
intensifier bar on.p.&ppioxi mtely 50% of the magnesium stearate is
screened and added to the blender. The

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

(manufactured by Rohm Pharma GmbH

and Co. KG, Darmstadt, Germany)

Triethylciirate 10mg
Talc 30 mg
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 purificd water and mixed
until uniform. The tristhylcitrate is added with continuous mixing. The resulting
pigment suspension is next passed ﬂﬁough 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 risedronate
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.

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 beiow.




blend is m xed for approximately 3 mnutes wth the intensifier bar off and
then chilsonated and mlled. The remai ni ng nagnesi um stearate i s screened -
and added to the blender with the granulation. The blend is m xed for
approximately 3 mnutes with the intensifier bar off. The blend is
conpressed into tablets using a suitable tablet press. 33 Exanple IV
Enteric-Coated Tabl ets Containing R sedronate and EDTA Enteri c-coated
tablets containing risedronate and EDLA 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 formof a |acquer containing the follow ng
exci pients, per tablLet: A. Enter] ati.ng Suspensi on |Ingredients:
Eudragit L 30 D-55(F) (mﬁ‘?mmsgﬁﬁg’fﬁﬁ?%own%mﬂﬁwamﬁ%ﬁ by Rohm Phar ma GrbH
and Co. KG, Dar nst adlte, en@ae evating)suspersh pyehadd in #tre AlBowes sphake€ od® sy Bl ack
Iron Oxide 0.1 & ) e teri.c. coating is prepared
using the foll oﬁvagﬁ%&r%}g%bﬁléga& els'sﬂgé%‘alg%%gn%%é{ic %c%%m%% de are added to a
portion of purifiedAdEtagredignd mi xed until uniform The triethylcitrate is
added wi th conti nuORkS.dRhatd $9@lam The resul ting s@pjgment suspension is next
passed through a sc¢an_ or a suitable mll to break up agglonerates. The
Eudragit L 30 D 55( l”‘)“‘i“ts screened and then added to a suitable vessel and
diluted with a porthiediuafEDrhe purified waterzsgbipe pi gnent suspension is
then added to the Eq(icilllged Eudragit suspension and m xed until uniform In
a suitable coating paﬁ, % he conpressed tablets (10 kg) contai ni ng

ri sedronate and EDfixocrrbétive ¢dialdsebel ow, are mMasned to about 30-35C. The

enteric coating S%Q%Mg,c&aépr ayed onto grgge tablets at approxi mately 30

grans per mnute. \Wen the
Stearic acid 15mg

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

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

The tablets are prepared by sieving the risedronate active ingredient and the
EDTA with % of the microcrystalline cellulose into a twin shell blender. The blend is
then mixed until uniform. Then, % of the stearic acid is added and the blend is mixed
further.  The blend is then is roller compacted and milled. The remaining
microcrystalline cellulose and sodium starch glycoidte are added and mixed until uniform.
The remaining stearic acid is then added and mixed until adequate Iubrication 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 into a -

gelatin capsule. The particles have the following composition: .

Component mg/capsule
Active Ingredients:

Risedronate Sodinm 35 mg*
Chelant:

EDTA 75 mg




spray cycle is conpleted, the tenperature is reduced and the tablets are
renoved and dried at 30-35C for approximately 1 hour. A coating weight
gain of 35% (total solids) is applied by spraying the above conposition
onto conpressed tablets containing risedronate and EDTA, prepared in Part

B below. 34 B. Conpressed Tabl ets Containing R sedronate and EDTA The
enteric coating suspension prepared in Part A above is sprayed onto 5 ng
risedronate tablets, each tablet weighing 240 ng and each contai ni ng:
Active Ingredients: R sedronate sodium5.0 ng* Chelant: Disodium EDTA 75.0
ng Excipients Mcrocrystalline cellulose 149.5 ng Sodium starch glycol ate
9 ng Stearic acid 1.5 ng * This anount is calculated on a risedronate
anhydrous nonosodi um salt basis. Tablets having the conposition set forth
above are prepared aS¥8P ows: The tablets are prepared by sieving the |
ri sedronate active Lmgsedi ent and the EDTA withsYagof the microcrystalline
cellulose into a twy : r. The blend i then m xed until

uni form Then, "A \g%d%tn% sl'%l%egj';e?@gsgci d is added aﬁ%mghe bl end i s m xed
further. The bl end T s paeni igcalcglateden arispdserstc exhydme mwndsbdin sdlttbesis enmai ni ng

m crocrystal line cellul ose and sodium starch glycol ate are added and m xed
until uniform The remaining stearic acid is then added and m xed until
adequat e | ubri cati och@EUreeiselnage sodpmpEIXEA, lagfoge, 16 eticreconilliseeclifossis a rotary
tabl et press. Hxdmpbdewith Cagsind RRadonkRided, RE SR @IAC - GRat-ed pRaI&IsR! es

Capsul es cont ai i ,c-coated particles ar d repar.ing
particles of tﬁgﬂsa‘@?nsg%og%ﬁg t%“&&?%ﬁﬁ‘%?%é’@ﬁ&‘&é%&ﬁ?&%ﬁ“ A, and t hen
encapsul at i ng t hemThaenterig coatjad lat thnfollaypisgdomposithoe particl es have the

fol I owi ng conposi t i@Rponent mg/capsule
Budragit L 30 D-55® 90
Triethylcitrate 6
Antifoam AF
Talo | 7
Water 275

The particles having the composition described above are coated in a coating
column 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 enteric 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




Conmponent ng/capsule Active Ingredients: Ri sedronate Sodi um 35 ng*
Chel ant: EDTA 75 ng 35 Excipients Lactose 50 ng Mcrocrystalline
Cel lul ose 50 ng This anmount is cal culated on a risedronate anhydrous
nonosodi um salt basis. A mxture of risedronate sodium EDTA, |actose, and
m crocrystalline cellulose is noistened wth water and kneaded, extruded,
and spheroni zed. The dried particles are subsequently coated with enteric
coating material prepared as describedsin Exanple 13. The enteric coating
has the follow ng conposition: Conponent ng/capsule Eudragit L 30 D-55(r)
90 Triethylcitrate 6 AntifoamAF 2 Talc 7 Water 275 The particles
havi ng the conposition described above are coated in a coating colum with
a coating mxtu i e, _above conposition. The enteri g coating is
prepared utili ZFOEH gﬁ\%‘%a%?t%%gﬁlﬁurnéngeg'iona?%aﬁlg?1°diuﬁ‘ BEpmciaphospyige anﬁ 3 suitabl e
coat i ng col umm, #PlBe pét woitivk ewnparidonimyaiigdblaso about 25C and enteric coating
solution is appliedthGirdNSerPaLd & i I 0% wei ght
gain to. the particles. g\hgn _thﬁdbggogﬁg%%ﬁgéﬁﬂ%%gﬁ%ﬁfg%fe;gfeﬁ)%%dégai ris
turned of f and ‘?ﬁjé’mb%fratlﬁ"&‘}eé%"méﬁ“’é‘gth&%‘P‘é‘Gg?"G‘Pﬁeﬂﬁmftt@#Pﬁer ature. The | acquered
particles are powdeaed wAtid stiadiecansh epgapsul ated using capsules (capsule
size 0), with a commerci ?I g.args.ul e filling nmachine. Exanple VI Bacteri al
Enzyne Triggered Tabl ets "ESHEAT ni ng Ri sedronate and sodi um

Budragit E 100® 40.0 mg

{(manufactured by Robm Pharma GmbHand Co. KG, Darmstadt,

Germany)

Hydroxypropylmethylcellulose 10 mg

Talc Hmg
Ethanol 450 mL
Purified Water 50 mL

The acid soluble coating is prepared using the following method:

A talc suspension is prepared by adding tale 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 until dissolved. The talc 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.

B.  Enteric Coating Suspension (second layer)

Ingredients:
Eudragit L 30 D-55® (wet basis) 150 mg
{manufactured by Rohm Pharma GmbIand Co. KG, Darmstad,
Germany)

Triethyl citrate 6.0 mg

Tale 15.0 mg

Red fron 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




hexanmet aphosphat e Bacterial enzyne triggered tablets containing risedronate
and sodi um hexanet aphosphate are made 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 lacquer containing the follow ng excipients,
per tablet: A Acid Soluble Coating Layer Ingredients: Eudragit E 100(r)
40.0 nmg (rmanufactured by Rohm Pharma GrbHand Co. KG, Darnstadt, Gernany)
Hydr oxypropyl nmet hyl cel lulose 10 ng Talc 10 ng Ethanol 450 mL Purified
Water 50 mL The acid soluble coating is prepared using the fol | owi ng

one- thi rd of o e s e R YR lad BB R B Bt s o f or
at | east two hot¥gixedfpat l@sdf mipites. Thd HOmdBt swsinsiopdrtheayfideo yol teesiudpic el | use are
added to the regmtiai aﬁ@m%& fof 3045'@) mifthe2 PR reﬂhﬁ% %Qlﬁllgmg?nmfm is 4Ll ly di ssol ved.

The talc suspen5|on i@ hen added to the Eudragi i on ané1 m xed for
30 to 60 mi nut eWImER é%bﬁwlfer‘f@a“&@ﬁ?qeﬁg suspension is screened and ni xed

t hroughout the coat Thegormrass dbleis B de@ﬁbﬁ%lﬁw@@%ﬂsf&&eﬁb‘ﬁﬁ%&ﬁ OéE%nﬁxﬁieCO”d

| ayer) | ngred E? tEUC%ES? | t. L3 D55(ﬁi§%gd basi s) IAgg
manuf act ur ed LPhge aﬁéﬁsﬁ‘ﬁf%ﬁiw‘m@ ny) Triethyl
y y
citrate 6.0 ng Sol‘phlp Eoatibg @erncgth the Entexic 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 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 tableis containing risedronate

and sodium hexametaphosphate prepared in Part C below.

C. Compressed Tablets Containing Risedronate and sodium
hexametaphosphate

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 130 mg
Excipients:

Lactulose ' 300 mg
Stearic aciﬁ _ 14.5mg
Magnesium stearate 0.5 mg
Purified Water 100.0 mg

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




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
addi ng ground ferric oxide, and talc to approximtely two-thirds of the
purified water while m xing. The suspension is mxed 37 for at |east two
hours. The Eudragit L 30 D-55 solution and triethyl citrate are conbi ned
and m xed for at |east 45 mnutes. The pigment suspension is then added to
the Eudragit solution and mxed for 39 to 60 m nutes. The resulting
coating suspension is screened and m xed throughout the coating process.
The conpressed tablets as descri bed bel ow are transferred to the coating
pan and preheated with occasional jogging. The conpressed tablets are
coated with the Aci | ubl.e Coatin nwth the Enteric Coating
Suspensi on using a ?%})ﬁﬁggﬁngptgenm%%oas ﬁioﬁsgelgg%%aggvees?%epﬂ?‘i’ﬁeﬁgastf {—f?WF"equi red quantity
of coating sol uti onThraisednseinsadivpl jodidm hxabétahesplatelatthlesn andtbotade &iud
col l ected in suidable t.ahs ! i L. 2% for the Acid
Sol ubl e Coati ng ,a%d,l%%% g?{u{ﬂﬁ@%d%eﬁ%%%?%a%o%@ﬁéﬁg%ltag?&fam@%F%'drgﬂeconpar ed to
that of the corB*i andsgder gprroximatelyignminges with thedmiensifierhgr ensad above

conposi tion (A gmdlal) wiethOpuERIRE@SEEE nlimkh efhs neeRt AldntdBetibaedhanate and
sodi um hexanet ?Qgﬁﬁh@%@i e@ar ed i.n Part C below. C. Conpressed Tablets
Cont ai ni ng Ri s€dronat & ahd s 8%%331%§%&1%%8§€ﬁ}gﬂtagdeﬁ*ﬁbthﬁc{&%n@rs&eub| e
Coating and t heldhisaided foCgmtoxingtel fopiansi Tie tendip asmydesbad iffambloidusingad B above
i's sprayed ont Q3B Bf4sedronate tablets, each tablet weighing 500 ng and
each containing: Active Ingredients: Ri sedronate Sodium 35 ng* Chelant:
Sodi um hexanet aphosphat e 150 ng Excipients: Lactulose 300 ng Stearic acid

14.5 ny Example VII

Time Dependent and Enteric Coated Tablets Containing Risedronate and Sodium
Citrate

Time Dependent and Enteric Tablets containing risedronate and sodium
citrate 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

Ingredieats:

Ethyicellulose 46.0 mg
Dibuty Sebacate 8 mg
Toluene 250 mg
Ethyl Alcoholc 70 mg

The acid soluble coating is prepared using the following method:

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

coating solution is sereened and mixed throughout the coating process.




Magnesi um stearate 0.5 ng Purified Water 100.0 ng This anount is

cal cul ated on a risedronate anhydrous nonosodium salt basis. 38 Tablets
havi ng the conposition set forth above are prepared as follows: The

ri sedronat e sodi um sodi um hexanet aphosphate, |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 granulatedamith the puttied water for 15

m nutes. The mixture is dried overnight at 30C, passed through a mll. The
magnesi um stearate is screened and added to the blender. The blend is

m xed for approximately 3 mnutes. The blend is conpressed into tablets

using a suitable tap&@kcgg§§§u@gg@gple VIl Tinme Dependent and. Enteric
Coat ed Tabl ets Containing_ Ri Sedronate and Sodium Citrate Ti ne Dependent
and Enteric Tablets cont al§fli§i¥i sedronate and sodium citrate are made by

preparing a two |ayer CoaEudigitCaUDISBkaDasand conpresqﬁym%ablets

containing risedronate angéquiug%c%%rate and then a él g said coating
conposition to said tabl ets “HRE ¥ @?PW¥®%ﬁm@#m%%m%£% #raEedt. Coat i ng
Layer) coating ¢6mgegition is prepared in the formof a polymer containing
the follow ng exciphgg%?mﬁﬁgr t abl et : A.fﬁﬁkd Sol ubl e Coating Layer

I ngredients: Ethylcellulose 40.0 ng Di butyE%ebacate 8 ng Tol uene 250 ny
Et hyl Al coholc 70 n&hWhe acid soluble codblmg is prepared using the

followi ng nethod: ARrselwidas i s prepared gy, gdding the ethylcellulose to

approxi matel y tmo-tg&%gaﬁg%ﬁ the toluene:ethyl alcohol mxture while
i d

m xi ng. The sol ution Y for at?4%¢@st two hours. The di buty sebacate

i s added and mi xed fayenteric eudhigtid poepared fisig R @I Hing FeMod.€SUl ti ng
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
for at least two hours. The Eudragit L 30 D-55 solution and triethy] citrate are combined
and mixed for at least 45 minutes, The pigment suspension is then added to the Eudragit
solution and mixed for 30 to 60 minutes, The resulting coating suspension is screened
and mixed throughout the coating process,

The compressed tablets are fransferred 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 éore 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 soditm citrate
The Acid Soluble Coating and the Enteric Coating suspension prepared in Part A

and B above is sprayed onto 5 mg risedronate tablets, each tablet weighing 500 mg and
each containing:

Active Ingredients:
Risedronate Sodium : 5 mg*




coating solution is screened and m xed throughout the coating process. 39
B. Enteric Coating Suspension Ingredients: Eudragit L 30 D-55(r) (wet
basis) 150 ng (nmanufactured by Rohm Pharma GrbHand Co. KG Dar st adt,
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
nmet hod: A pignment suspension is prepared by adding 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 Eudragit L 30 D55
solution and triethyl 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 r('cjhr]ui_es. The resulting coating suspension is screened
and m xed throughout tHe coati ng process. The conpressed tablets are
transferred to the Sodwmfigatpan and preheated2shgp occasional jogging. The
conpressed tablets arg.gpated with the Tine Dependent Coating then with
the Enteric Coating_ Suspension using a typical pan coating process until
the required quant Migocaptalbisatalesesol uti on hd®d-teen applied. Tablets are
then cooled and collgGin@dost Bodbdd t abl e contabfgs. A coating weight gain of
10% for the Tinme Dependent Coating and 13% Enterrc Coating (total solids
conpared to that of % ore tablet wei ght) ilgo%ﬁ)pl ied by spraying the
above conposition (MagaduBjtcatatt 0 conpressed bvahlgets containing risedronate

and sodiumcitrate in Part C below,, C. Conpressed Tablets
Cont ai ning Ri sedrongﬁéﬁ%ﬁﬁ?d%um citrate Th&®&i d Sol ubl e Coat | ng and the

Enteric Coating suspeified Guerprepared in Part M0.0amd B above is sprayed onto
5 mg risedronate tablrfl SnouR@CichidRd &la ek ik BBy ROR MHostlin sf &L, CONt ai ni ng:

Tablets having the composition set forth above are prepared as follows:
The risedronate sodium, sodium citrate, microcrystalline cellulose, croscarmellose
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
minutes with the intensifier bar on and granulated with puriﬁéd 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 VIII
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 containing risedronate
and EDTA, and then applying said coating composition to said tablets.

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

A.  Coating Suspension

Excipients:

Carnauba Wax 80 mg

Beeswax _ 35mg




Active Ingredients: Risedronate Sodium5 ng* 40 Chelant: Sodium G trate
250 ng Excipient Mcrocrystalline Cellulose 109.5 ng Croscarnell ose
Sodium 25.0 ng Mannitol 100 ng Magnesium stearate 0.5 ny

Pol yvi nyl pyrrolidone 10 ng Purified Water 100.0 ng * This anmount is

cal cul ated on a risedronate anhydrous nonosodi um salt basis. Tablets

havi ng the conposition set forth above are prepared as follows: The

ri sedronate sodium sodiumcitrate, mgrocrystalline cellul ose,

croscarnel l 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 approximately ten mnutes with the intensifier
bar on and granul ated w tPh1 ‘purf;ﬁigd b\z\%ter floré 15 ginut es. The m xture is
dried overnight at 30C, pasled A SIYA BN TAE™Fagnesi um stearate is
screened and added to thé&ybbopdpdmetiirellddsend i s Admed for approximately 3

mnutes with the intenspfigiwier off. The bl endséosd%forrpressed into tablets
using a suitable tablet press. Exanple VIII Tinme pendent Delivery
Tabl et s Cont ai ni ng Feseatipdis giceared ein lopingenetherendent del i very tabl ets

contai ni ng ri sedr oNple@aradua ERTRcHEL polfBISntR e RRRAL IR, aRAL | NG
conmposition an onpressed .tahl ets containing.risedronate . and EDTA, and
mp . ﬁr g}g % Ic g d to&& &1% wat ° 3

then appl yi ng SEIG ESBYPREY CORSHET pidgthio s Puiffed watghst s andanizggldbridng
conposi tion i s howepkhe exhltgrb@ingnixgre inerctel halwing tesghdt otdtng per tabl et:
A. Coating Sus %?Jae%!s.ofhe ctﬁ%( fabiBt ggﬁ&ﬁfel%rtyﬁggo%ﬁn\é%én a%g pr%Eeated with occasional

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 tableis 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 onio 35 mg

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

Acgtive Ingredients:

Risedronate Sodium | 35 mg*
Chelant:

Disodium EDTA, 150 mg
Excipients:

Microcrystalline cellulose 50mg
Spray Dried Lactose : 245 mg
Sodium starch glycolate 15mg
Magnesium stearate S5mg

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

Tablets having the composition set forth above are prepared as follows:
The risedronate sodium, EDTA disodium, microcrystalline cellulose, Spray dried
lactose and sodium starch glycolate are passed through a mili and added to a blender




Beeswax 35 ng 41 Pol yoxyet hyl ene sorbitan nonool eate 11 ny

Hydr oxypr opyl net hyl cel l ul ose 24ng Purified Water 500 nL The coating is
prepared using the foll ow ng nethod: The camauba wax, beeswax,

pol yoxyet hl yene sorbitan nonool eate, and hydroxypropyl nmet hyl cel |l 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 throughout the coating process. The
core tablets are transferred to the coating pan and preheated with
occasional jogging. Tablets are coated, using a typical pan coating
process until the required quantity of coating solution (at 60C) has been
applied. Tablets are then cooled and collected in suitable containers. A
coating wei ght Gaiphedfin el o ARLEAR isbEnBPRL LB AU, BREAVLRG Lhe above
conposition onto,conpressed tablets containing ri dEaronate  an DTA,
prepared in Par ¥ e iBesiar bapon. Gherpreasyeterats issereenashant added tegherieadsdr onat e and
EDTA The coat i NThe$lsdie RSicOR: PpORikEEH 3 nfinulievih Ae ARANS: b (EPTRMRA¢ ANt 0 35 Ny
ri sedronate tabéoet sésﬁeatch %ﬁbl.et meib]ghibg%_SOO ng and each cont ai ni ng:
Active |ngredi efPE=SSEBREPER M SEHPAPSE Sy  Chel ant: Di sodi um EDTA 150
ng Excipients: Mcrocrystalline cellulose 50 ng Spray Dried Lactose 245
nmg Sodium starch glycolate 15 ng esl stearate 5 ng * This anpunt is
cal cul ated on a risedronate anhydro%%%@%]g{gdi umsalt basis. Tablets

havi ng the conposi tpastsial Epzyig Triggengh Baptstsontaiping plendrchagsnd Tirthrpwsid The

ri sedronate sodi um EDTA disodium mcrocrystalline cellulose, Spray dried

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 250.0 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.




| act ose and sodi um starch glycol ate are passed through a m ||l and added to
a blender 42 equipped with an intensifier bar. The m xture is bl ended for
approximately ten minutes with 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 suitable tablet press. Exanple 1X Bacteri al
Enzyme Triggered Tabl ets Contai ning Al gndronate and Tartaric Acid

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

al endronat e, each tablet weighing 680 ng and each contai ning: Active

I ngredi ents: Al endronate Sodium 70.0 ng* Excipients: Guar Gum 300.0 ng
Hydr oxypr opyl nmet hyl cel | ul ose 50.0 ng Eﬁmm&xic Acid 250.0 ng Stearic acid
10 ng * This anmount is ¢ .e i c.aci nhydrous trihydrate
basi s: Tabl ets having H%%ﬁgg%%%gﬁﬁggﬁm%%é&f (mm “Mgbi fe prepared as

foll ows: The al endronate sodi um guar gum hydroypropylnethylcellulose and

tartaric acid are passadaidumdinnlk kAt 3998 fudbeBsty Ul pped

with an intensifier bar.. The mxture is bl ended ely ten

mnutes with th(M?WF@W%F¢?EWdB%Wmﬁﬁdﬂﬁhﬁcﬁmﬁﬁﬁf*@¢“%%ﬁﬁ¢§§§@dm¢ﬁwm sl ugs on
a rotary tabl etapphysgsmdc&tmgsdm@gsnoan@sama@md thr ough a mll and collected.
The stearic acid |SAQQQ§Q?%'ntQE_bHSnder a @ % l? dis mxed for

approxi mately 3 minutes S’ eRd” 2588HB dEYRYTRR a%ﬁﬁP@?%mﬁgphg a

sui t abl e t abl etfoliqyinggncipienisepeciobtpr essed tabl ets are coating with the |ayers
described in Exanplg VI BgiR@oatdusaik, Met hods for coating. 43 _

Excipients:

Hudragit L 30 D-55® (wet basis) 120 mg
(manufactured by Réhm Pharma GmbH 7

and Co. KG, Darmstadt, Germany)

Triethylcitrate 10 mg
Tale 10 mg
Red Iron Oxide 0.0l mg
Simethicone enmlsion 0.8 mg
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 suspension 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 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) confaining 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.




Exanpl e X Enteric-Coated Tabl ets Containing Al endronate and EDTA
Enteric-coated tablets containing al endronate and EDTA are nade by
preparing a coating conposition and conpressed tablets containing

al endronat e and EDTA, and then applying said coating conposition to said
tablets. An enteric coating conposition is prepared in the formof a

| acquer containing the follow ng excipients, per tablet: A Enteric

Coati ng Suspension Excipients: Eudragit L 30 D-55(r) (wet basis) 120 ng
(rmanuf actured by Rohm Pharma GnbH and Co. KG Darnstadt, CGernany)
Triethylcitrate 10 ng Talc 10 ng Red Iron Oxide 0.01 ng Sinethicone
emulsion 0.8 ng Purified Water 100 ng The enteric coating is prepared
using the foll ow ng %a r(l)d‘:,ve.Tktle tal (fgtggd {eogflﬁgr_on oxide are added to a
portion of purified watere B §FR QG 190 APt} sofif fsotoRticd iy espraving f18yPeFt r at e and
t he si et hi cone c@nagkisrontogpmpressaiablean doltainiopaidnidionted iid DTANGeparth @ FagSUl t i Ng
pi gment suspensigiilyS next passed through a screen or a suitable mll to
break up aggl onerates. The Eudragit L 30 D-55(r) is screened and then
added to a suitabl eB\vessé@“ﬁﬁéﬁ%’?ﬂﬂ?ﬁé‘dﬂ%@&%ﬂ@@aﬁbiarwir’ﬁnifA the purified

wat er. The pigment TE&REDSeBR: duSpebRhrRHaLH th Al fcdi Eﬂﬁdﬁgoﬁ&‘ﬁﬁ it
suspensi on and i xed tut%j I uglﬁi;orm In_a suitable coating pan,

conpressed tabl &' (102RYS SO RS Frighpe APnead rsk eontaiing: EDTA, descri bed
bel ow, are warnmed tdciaodgted®@s:35C. The enteric coating suspension is
sprayed onto the ta roxi mately 30,.9r per mnute. Wen the
spray cycle is corrp?g?% ,aé:s?{g&Ferrperature is7€@gﬂ§ed and the tablets are
renmoved and dried S#e#80- 35C for approxi mately 1 hour. 44 A coating wei ght

gain of 19% (total srdd@dsiDTS applied by spr %ﬁun[;gg t he above

Excipients:

Microcrystalline cellulose 119.5 mg
Crospovidone 9 mg
Magnesium stearate 15 mg

* 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 uniform. 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 cellulose and crospovidone are added and mixed until uniform. The
remaining magnesium stearate is then added and mixed until adequate lubrication is

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

Example XI
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 ibandronate and ciiric

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




conposition onto conpressed tabl ets containing al endronate and EDTA,
prepared in Part B below. B. Conpressed Tabl ets Contai ning 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
contai ning: Active Ingredients: Al endronate sodium 70 ng* Chel ant:

Di sodi um EDTA 100 ng Excipients: Mcrocrystalline cellulose 119.5 ng
Crospovidone 9 ng Magnesium stearate 1.5 ng * This anount is calculated on
an al endronic 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 mcrocrystalline
cellulose into a twi,n shell blender, The blend is then m xed until

uni form Then, % of AP AECTREHATEE PR Sprppacd 1 s fymal afenueirentitesi®e i s ni xed
further. The bl &hdvingextipiefs, ps tabled: | er conpacted and m |l ed. The renaining

m crocrystalline Cek'”'°%ﬁm&ﬂﬂm%5?ﬁ gﬁ%gone are added and m xed until
uniform The remaining maghesi Um stearate is then added and mixed unti |
adequat e | ubri cat i oBxcipenisachi eved. Tablets are then conpressed on a rotary

tabl et press. Exanphgu.gh1Bobesbendpakpd Tablg&ﬁm%bntaining | bandronat e and
Citric Acid Enteric-coated tablets containing Ibandronate and citric acid

are made by pr epar fREEeNEG Y Rty Rismsdimhil 9% Ca k. PomstedisGemayhbl et s
cont ai ni ng i bandr onpiegiyRigheci tric acid, anddhen applying said coating
conposition to said%%gblets. 45 An enteric ﬁpating conposition is prepared
in the formof a |acdquer containing the folt'o% ng excipients, per tablet:

A. Enteric Coating Bagpedskidn 1.0 mg
Simethicone emulsion l.6 mg
Purified Water 250 mg

The enteric coating is prepared using the following method:

The talc and titanium dioxide are added to a portion of purified water and mixed
until uniform. The iriethylcitrate and the simethicone emulsion are added with
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 2 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 onte compressed tablets containing Ibandronate and cifric acid, prepared in
Part B below.

B, Compressed Tablets Containing Ibandronate and Citric Acid

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

Active Ingredients: |

ibandronate sodium 100 mg*




Excipients: Eudragit L 30 D-55(r) (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 nmg The enteric coating is prepared using the follow ng nmethod: The talc
and titanium di oxide are added to a portion of purified water and m xed
until uniform The triethylcitrate and the sinethicone enmul sion are added
with continuous m xing. The resultinggpi gnent suspension is next passed
through a screen or a suitable mlIl to break up aggl onerates. The Eudragit
L 30 D-55(r) is screened and then added to a suitable vessel and dil uted
with a portion of the purified water. The pignent suspension is then added
to the dil uted Eudr@g&éwsuspension and m xed until uniform In a suitable
coating pan, the conpressed tablets (10 kg) containing i bandronate and
Citric Acid, describ@drdodl ow, are warnmed to affgubg 30-35C. The enteric
coating suspensionghﬁméﬁyayed onto the tablets at approximately 30 grans
per mnute. Wen the ‘spray cycle is conpleted, the tenperature is reduced
and the tablets are”@%%ﬁ@%%mﬁﬁ@mmﬂried at 3013900g or approxi mately 1 hour.
A coating wei ght gaCRspetiddaé% (total solids) isompplied by spraying the
above conposition gnto.conpressed tablets contalning | bandronate and
citric acid, prepar@ F%mnggﬁﬁ B bel ow. B. ColP¥essed Tabl ets Cont ai ni ng

| bandronat e and Ci tt iThis Agéutt i éaéuletad @ran dhandaid a0l basisspensi on prepared in Part
A above is sprayed onto 100 ng |bandronate tablets, each tablet weighing
600 ng and each containing: Active Ingredients: |bandronate sodium 100 ng*
46 Chel ant: G tri cTahles favBBtheGompgsition set forth above are prepared as follows:

The tablets are prepared by sieving the ibandronate active ingredient and the citric
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
further.  The blend is then is roller compacted and milled. The remaining
microcrystalline cellulose and crospovidone are added and mixed until uniform. The
remaining magnesium stearate is then added and mixed until adequate lubrication is

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

Bxample XII
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.

An enferic 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) 12.9mg
(xﬁanufactmed by R6hm Pharma GmbH and Co. KG, Darmstadt, Germany)
Dibutyl Phthalate 2.59
Tale 3.54mg

Red Iron Oxide 1.37mg




Excipients: Mcrocrystalline cellulose 132.0 ng Crospovidone 15.0 ng
Magnesi um stearate 3.0 ng * This anmount is cal cul ated on an i bandronic acid
basis. Tablets having the conposition set forth above are prepared as
follows: The tablets are prepared by sieving the i bandronate active
ingredient and the citric acid with Y: of the mcrocrystalline cellul ose
into a twin shell blender. The blend is then mxed until uniform Then, V2
of the magnesium stearate is added andi7the blend is m xed further. The
blend is then is roller conmpacted and m |l ed. The renaining
m crocrystalline cellul ose and crospovi done are added and m xed unti |
uni form The renmaining magnesium stearate i s then added and m xed until
adequat e | ubricati onsp3ny Acdabieved. Tabl ets ang,ffen conpressed on a rotary
tabl et press. Exanple X]ijl Ent eri c- Coat ed Tabl et's”Cont ai ni ng Ri sedronate
and EDTA Enteri c- codC®ePet abl ets cont ai ni ng ri24éétMenat e and EDTA are made by
preparing a coatinguema®magtti on and conpresggagagt abl ets contai ni ng

ri sedronate and EDTA _and then. applying said coating conposition to said
tabl ets. An enteric %eggf‘%ﬁ’at@@Ffﬁ’éeg’grf‘?[‘gwg@?%lf’gﬁﬁ}néth“dign the formof a

| acquer cont ai ni ng Thdyerifiglvwabneppep=axatiyHot the ispedpy! @dohafand e Blmndp@r | C :
. Coati ng Suspensi o) i 00 dr as] 2..9 ny

(manuf act ur ed bSﬁBRgrﬁ %@ﬁg? ﬁ’%ﬁeg‘%@&gﬁﬁg&%@% %?ﬁ"‘éﬁggﬁta% é%ﬂeﬁgon%urlf%s’ Di butyl
Pht hal ate 2. 59 Waiceion, dmtphthaiicgand resppiniejisgprontyl @Pheigreqitded wbidpmiipg!  al cohol
110.7 ny  Acet OMRingdonfifhictrougPthd tbhtheMAHR hrepariol Derric oxide and tale are

added to the solution and the resulting suspension is then mixed for at least one hour. The

coating solution is mixed for at least one hour before production. The core tableis 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 tablets, cach tablet weighing 240 mg as prepared according to Example IB.

Example X1IL
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 contains 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%*




The enteric coating is prepared using the follow ng nethod: The purified
wat er, approxi mately 80% of the isopropyl alcohol, and the Eudragit SIN
are conbined while mxing to forma solution. After mxing for at |east 60
m nutes, the acetone, dibutyl phthal ate, and remnai ning isopropyl alcohol
are added while mxing. Mxing continues through the remainder of the
preparation. Ferric oxide and talc are added to the solution and the
resul ting suspension is then m xed forgat |east one hour. The coating
solution is mxed for at |east one hour before production. The core tablets
are transferred to the coating pan and preheated wi th occasi onal joggi ng.
Tabl ets are coated using a typical pan coating process until the required
guantity of coating_solution has been applied. Tablets are then cool ed and
col l ected in suitabPEU¥REShers. A coating wei gif9gain of 8.5% (total
solids) is applied Bygassphays H0Pstnieeh above conposiigs.®n ont o conpressed

tabl ets contai ni ng E%dsr?xdrrgn te%%ce lEeDTA, prepared._.in Part B bel ow. B.
Conpr essed Tabl ets n -n?yng £fnat e and EDTA The enteric coati ng
suspensi on pr epar edPilyetiPlene Glxcobi36%e i s sprayed oRtSo 35 ng risedronate

tabl ets, each tabl epyiei @9 240 ng as prepared.ggcording to Exanple 113.
Exampl e XII1 Capsul es Contai ning Enteric-Coated Beads Capsul es containing
enteric-coat ed bead$ This angpiperlcalgich aisedsenate gy dpsaronesodimp stibasibeads, and
t hen encapsul ating themusing a gelatin capsule. The beads consist of inert
sugar spheres that are coated w a I ric fi|mwhich contains

ri sedronate and EDTA®™ n%f?‘é‘“%?oé‘}é&?%‘%eﬁﬁpﬁ%“‘{ﬁ‘é‘ﬂ]@ﬂﬁre in Part A bel ow.
The beads are next Bntrerifich eoatiedeated Sind ghet Hyéropypepedeth@cdelser i kel n Part B
below. A R se ate- - 0 nt /,.capsul.e

Ri sedronate Sog’?%?h ?@Sﬂ %ggy%%g%%%%%ﬁﬁ%d%d@%g& %gﬁll){%ré%n? g%f)o-li% mesh
115. 6 Hydr oxy pidspyirdhappluten i Ylowedtio p®1 toPgiGatdsy | Tin dselloyatodnd DA aR. 5

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 turned 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 16.9
Triethy! Citrate NF 32
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 suitable mill to break up agglomerates. The Eudragit L 30 D-55® is screened




Purified Water 700 * This amount 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

hydr oxypr opyl net hyl cel lul ose is slowly added. \Wen the

hydr oxypr opyl net hyl cel | ul ose i s di spersed, the polyethylene glycol is
added and the solution is allowed to cool to 30C or |ess. The risedronate
and EDTA are then passed through a m)l, if needed, to break up any

aggl onerates, and then mxed with the polyner solution until uniform In a
sui tabl e coating columm, the sugar spheres are warnmed to approxi mately 35C
and then the risedronate and EDTA coati ng suspension prepared above is

sprayed on by 36%. wei ain to the beads. Wen the
spray cycle is céﬁ%%e@ga% %@k ?eagilﬁ?ﬁgﬂl%gFmﬁﬁ@ﬁFﬁ@ﬁE€§@§'éﬁ% cool ed
to room tenper apigment sBpenkiot &r ther Ldat @dthBahds KAMNpPO FEPEnsiBE) AEBPSIHgEs

Ri sedronat e Sodidim,.gnd EDTA- 273.1 coated beads (prepared in Part A
above) Eudragit L 30 D-SS%r) (wet basis) 106 Talc USP 16.9 Tri et hyl
Gitrate NF 3.2 Si mbthiédkeottingtobingribeyspirgate- any BPTAnodRd bradsarOwirdied NF 0. 04

Puri fi ed Vater @af ool ROR blifg Wbk BT e Sxhflfo) s added
to a portion Ofd%?ﬁﬁfurl water and m xed until uni orn1 e triethyl

citrate and the P]Paé%’éslﬁﬁ‘ﬁ‘f%%%beéqsemmeWF ig epvmpicted el i ng. The
resul ting pi gneteinedefs pPERLA uemstahafbrqaassse;boc lfdr QUEIRIAm F QP 8RR REard SUI tabl e

and then added Ptartnl T HEbER et ae SR B i BPRITRIB R the
purified wat er .2ppristegipgetefiter.suspensi on is then added to the diluted

Eudragit suspension and mxing is continued. In a suitable coating colum

the risedronate- and EDTA-coat ed beads are war ned
Example XTIV

Enteric-Coated Tablets Containing Risedronate and EDTA

Enteric-coated tablets confaining 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 coatmg composition is preparcd 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 Rohm Pharma GmbH and Co. XG, Darmstadt,

Germany)
Triethyleitrate 215mg
Tale 7.17 mg
Red Iron Oxide 0.07 mg
Simethicone emulsion (30%) 0.14 mg
Polysorbate 80 0.14 mg
Purified Water _ 102.6 mg

The enteric coating is prepared using the following method:
A pigment suspension is prepared by adding polysorbate 80, ground ferric oxide,
and talc to approximately two-thirds of the purified water while mixing. The suspension




to the appropriate tenperature. The enteric coating suspension 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 encapsulating. The beads are
encapsul ated utilizing a hard shell gelatin capsule using an appropriate
capsule filler. Exanple XIV Enteric-Coated Tablets Containing R sedronate
and EDTA Enteric-coated tablets contai sral ng risedronate and EDTA are made 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 follow ng excipients, per tablet: A Enteric

Coat i ng SuspensiTIHdHgrled twpbays. Exrd0%gimetbiconprplsign pndyheropiniteeies) 47. 8 ny
(manuf act ur ed byre Ridadmo Rz @izio: ipdnkianeld Beed 66t 1R BMBIaE :‘I‘he ﬁ?ﬂidgﬂ'ﬂﬁ

Triethylcitrate 2.15 Tal. 17 ed Iron Oxide O Si et hi cone
enul si on (30% B%fé S%%H%ﬁ%zﬁﬁﬁf%a%mgni%ﬂﬁ&mﬁ% artffia%GS WEP@?* T92.6 my The
enteric coati ngpxg:senpmmi(mds thihiatiigd tohm: Hubdaiossiufigh mh&edforﬁtpscgrrent

suspensi on 1 PHERRL 8% R pgaLig Solyagrin e ALYk el Syt de. | and

talc to approxmae puri
suspensi on 50 pracesfi teapofedrbletstarcitramsbrred m@ehwngpanﬂitd@reﬁ&%dwﬁrmdasm@lne

enul sion and { Wi @TRLANE: SRl ARicAIERL ) oloBE: Bl Sﬂ?{ég sayspensi on and
B

m xed for at |east 45 m nut es udr agi t ution and
triethyl citrat @ 5t eosHes RBtendathesn aREItfdf Trbletaare|thep gqoled snddofrsteddn  The
pi gment suspensduibleicsutdiften added to the Eudragit solution and m xed for 30
to 60 .
A coating weight gain of 10% (total solids) is applied by spraying the above composition
onto conipressed tablets containing risedronate and EDTA, prepared in Part B below.
The enteric coating suspension prepared in Part A above is sprayed onto 35 mg

risedronate tablets, each tablet weighing-240 mg and prepared as in Exarnple IB

Example XV

Enteric-Coated Soft Gelatin Capsules Containing Risedronate and disodium
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 Réhm Pharma GmbHand Co. KG, Darmstadt, Germany)

Dibutyl phthalate 10.0 mg
Tale 30.0 mg
Red Iron Oxide .25 mg
Simethicone emulsion (30%) 0.50 mg

Polysorbate 80 .50 mg




m nutes. 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. 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 10% (total solids) is applied by
spraying the above conposition onto cgnpressed tablets containing

ri sedronate and EDTA, prepared in Part B below. The enteric coating
suspensi on prepared in Part A above is sprayed onto 35 ng risedronate

tabl ets, each tablet weighing 240 ng and prepared as in Exanple 1B Exanple
XV Enteric-Cbatg f59§; Gel atin Capsul es COntalnlng Ri sedronate and di sodi um
EDTA Enteri c- coat'ed” C8Fsul es contai ni ng Pi%%dronate and EDTA are made by

preparing a coéhwmgnmmwmmgsmhmmﬂhamgﬂmﬁﬂmw@gﬁﬂmdm1 capsules cont ai ni ng

ri sedronate and | aid c n |t| to said
soft gelatin capsu 6s oni s} %‘Slgﬁn{gg}af’age%chédﬁgga Sgﬁjﬁ%g b‘ﬁdﬁc%’ng’fl in the
formof a lacqu Pﬁﬁﬁm%ﬂmWﬁgmﬂﬁ@ﬂﬂﬂﬂmmwwmmwkwawpmgﬁmsﬁmpmmmmabkai A
Enteric Coati NQfoBusae R 1olks. FEGhRIsSRES: %mgkgaga f ke basi s)
200.0 ngy (nanufac%yred by &o hm Ph grna gﬁb d G %g% ﬁgﬁgéargaﬁikrna y)
Di butyl pht hal ad 1@“@“%@31’?“&9{“8 anghmpged{r at fgag 4P F‘EW"@(FH%E‘G’T&ESL@ D-§§ net hi cone
enul sion (30% @6 my ditiolpiselsbateecoBBindl HO niE:d K atHbHs! ﬁs %ﬂmeé\ﬁt ete 350 ny
The enteric coaf:j I repar foll nent
suspensi on is g%}%%gtr !:eu§ e smn i eﬁga'd%egﬂgglghlgug{agt @Vgoagaa eﬁefpr ?A\OCE) and
talc to approxiumtseTye ltewﬁmg bdatinpssugpbnsioh & sprernid dnd chixve ti@sugidai the comiing ng. The
suspensi on i s IPae8E The soft gelatin capsules are transferred fo 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 onto 50 mg

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

Fill Composition

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

Gelatin 123.4 mg
Glycerin 44.1 mg
Anhydrized Liquid Sorbitol (Sorbitol Special,
76%) 27.1mg
Purified Water 17.1 mg




for at least two hours. The 30% si net hi cone enul sion and the renaining

wat er are added to the pignent suspension and m xed for at |east 45

m nutes. The Eudragit L 30 D-55 solution and di butyl pht hal ate are conbi ned

and m xed for at |least 45 mnutes. The pignent suspension is then added to

the Eudragit solution and mxed for 30 to 60 mnutes. The resulting

coating suspension is screened and m xed throughout the coating process.

The soft gelatin capsules are transferfzed to the coating pan and preheated

with occasional jogging. The soft gel@tin capsul es are coated, using a

typi cal pan coating process until the required quantity of coati ng

sol ution has been applied. Capsules are then cooled and collected in

sui t abl e cont ai ners. coating weight gain of 13% (total solids) is applied

by spraying the aboveTEaEGtiEon onto soft gellalimy capsul e cont ai ni ng

ri sedronate and EDTA pp&@p@cm‘gm Rijgar t B el ow W—a i ng Capsul es

Cont ai ni ng Ri sedronate—and ‘The enteric coafling uspensi on prepared in

Part A above is spra/@a&%ﬁ{“&NBG BY§3? risedronate @éﬁﬂggel atin|capsul es, each

wei ghing 764 ng and pagh contarning: FiTT COMpoO$hial Rrsedrpnat e sodi um 50
*~ O eoyl Macrogol des 370 ngy - Collojdal Silicon Dioxide 5 ny

B'gsodi um >éDTA 125 ny ftf;ﬁpgffsulsw% Gel Shell Chi&fde&tion Gejatin 123.4 ny

A ycerin 44. 1 nyThidahoel i Z@tiald SLH redhl ki lrols KRR diGH: séhm%%‘ al , 27.1 m

7699 g Purified Water 17.1 ng 52 Titaniumdioxide 1.0 ng FDRC Red No.

40, E129 0.96 ng FD&C Blue No. 1, E133 0.30 ny
Soft gelatin capsules having the composition set forth above are prepared as

follows:

The Oleoyl Macrogol-6 Glycerides is added to a suspension tank equipped with an
overhead mixer. The risedronate sodium, disodium EDTA, colioidal 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 info 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
heating and mixing is applied until there is no visual evidence of undissolved particles.
The gel mass is deaerated, then the titanium.‘ 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 XV1
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 Jjejunum
and the risedronate is released in the ascending colon. The tablet is propated according to

the foliowing method:




Total 214 ng Total Capsule weight 764 ng * This anount is calculated on a
ri sedronat e anhydrous nonosodium salt basis. Soft gelatin capsul es having
the conposition set forth above are prepared as follows: The A eoyl
Macrogol -6 dycerides is added to a suspension tank equi pped with an
overhead m xer. The risedronate sodi um disodi um EDTA, colloidal silicon

di oxi de are passed through a mll and added to the QO eoyl Macrogol -6

G ycerides with continued mxing. The,mxture is blended for approximtely
60 m nutes. The blend is then deaeratéd and ready for filling into
capsules. Wth mxing, the glycerin, sorbitol special, and purified water
are conbined in a heated vacuum vessel. Heat is applied until the
tenmperature reaches at |east 80C, then the gelatin is added and m xed for
75 minutes. The gelA*#&§d¥es s exami ned for conplete dissol ution of

particles. If neededogghtiinue heating and m Xi ngndrgui@ppl i ed until there is
no visual evidence qf undjssolved particles. The gel mass is deaerated,
then the titanium di %#ﬂ@?sﬁﬁgb Red No. 40 and FBE®EBlue No. 1 are added
Wi th continued m xi Bigdrosiprepdgedibyiatidost s di schar gedodémgo heated gel hol di ng
tanks for subsequengmﬁﬁgiﬁssing. The fill nateri@hnls t hen encapsul ated on
a soft gelatin capsule tiller. Exanple XV Ent erl C¥Coat ed Tabl et for

Rel easing Citric AcMiprqcrysialies Glijdesaum and Ri sedr dfaige in t he Ascendi ng

Col on An enteric-cogggd sbayered tabl et contai ninggpj,Ssedronate sodiumin one
| ayer and citric acid in a separate layer is designed so that the citric
acid is rel eased i nPPHE Y&Funum and the risedrof8Pé is rel eased in the
ascendi ng col on. The Thiabh&it i} &idERPaT LeRGHRR bflyRgusinnobdien E@tha ng net hod:
53 Active layer: Conmponent ng/tablet Risedronate sodium 50 ng*

Hydr oxypr opyl net hyl cel | ul ose 100 ng Starch 1500 90 ng
A mixture of risedronate sodium, hydroxypropylmethylceilulose, starch 1500, 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, and the granulation is discharged

into a fiber drum,
Citric Acid laver:
Component mg/tablet
Citric acid ' 150 mg
Lactose, Hydrous 100 mg
Polyvinylpyrrolidone 10 mg
Microcrystaltine Cellulose 50 mg
Stearic Acid 16 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 howrs. Then the stearic acid is added and mixed in a
low shear mixer until uniform then the granulation is discharged into a fiber drum.

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




M crocrystalline Cellulose 50 ng Stearic Acid 10 ng Purified water 60 ny
* This anobunt is calculated on a risedronate anhydrous nonosodi um sal t
basis. A m xture of risedronate sodium hydroxypropyl nethyl cell ul ose,
starch 1500, and mcrocrystalline cellulose is wet granulated in a high
shear m xer wth 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 gra&ulation is discharged into a fiber
drum Citric Acid layer: Conponent ng/tablet Citric acid 150 ng Lactose,
Hydrous 100 ng Pol yvinyl pyrrolidone 10 ng Mcrocrystalline Cellul ose 50
ng Stearic Acid 10 ng Purified water 65 ng A m xture of citric acid,

| act ose, pol yvinyl pyrrolidone and microcrystalline cellulose is wet
granul ated in a hi ghfhe e cotiivedes g okowinprcomposifornyst @blet: The granul ation is
then sieved and dri €3mgdnedO0C for 12 hours. Then the.siearic acid is added

and mxed in a IowEﬁgegy ﬁk$er until uniformthen the granulation is
di scharged into a fi peiidy Tablets are conpré¥sed at a wei ght of 620 ny

on a |layer tablet pTesbylcithe The enteric coating ihas the foll ow ng

conposition per tab . onent ng/tablet Eu git L100(r) 62
Triethylcitrate 12.@5&?@%%$%§yl al cohol 600 PuriP?ed wat er 100 The

triethyl citrate isPudgédatero the purified water dp@ isopropyl alcohol with
continued mxing. The Eudragit L 100(r) is added with continued m xing. In

a suitable coatin%lpaqi L ,
e trethyl citratc is added to the purified water and isopropyl alcohol with continued

mixing. The Eudragit I. 100® is added with continued mixing. In a suitable 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,

Example XVII
A 65 kg woman diagnosed with posﬁnenopausal osteoporosis is prescribed the
enteric-coated oral dosage form of Bxample 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
reveals 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 citric acid. The patient takes the oral dosage form once
per week, immediately before going to sleep. The patient does not expericnce upper GI

irritation or discomfort,




the conpressed | ayered tablets (10 kg) containing risedronate in one |ayer
and citric acid in a separate |ayer are warned to about 30-35C. The :
enteric coating suspension is sprayed onto the tablets at approximtely 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
1 hour. Exanple XVII A 65 kg woman di agnosed with post nenopausal
osteoporosis is prescribed the enteric-coated oral dosage form of Exanple
1, to be taken once weekly, conprising®35 ng risedronate and 100 ny

D sodi um EDTA. The patient takes the oral dosage form wth breakfast once
per week. A biopsy of iliac crest bone is taken at two years and reveals
an increase in nmean wall thickness of the renodeling units conpared to her
basel i ne biopsy. Exanple XVII1 A 70 EgnpriXiEi agnosed with prostate cancer
and hi gh bone turno re t e . ge form
of Exarrpl e 1, to beXtrarigonﬁzé;dhcpeglia'bg gn);le dhg ﬁxpgi Jeﬁtgr §%€ath§c9;t ?:érglée(ljronat e and
150 ng citric asidd.is Frformedtd empare aﬂ@@sﬂqﬂmﬁ Ol@lf éﬁste‘ém@f@ﬁj@t@ffel%? gitdenatgper week,

i medi ately bef Q)Blgm%le@g;vlﬁlQecﬁzjn@ ?agted g&éﬁoﬁﬁtsbtﬁlﬂﬁ pﬂpﬁﬁ'ﬂﬂ Qliive¥perdmnge upper G
irritation or discont Exa XI X A ran onlzed open- | abe

si ngl e- dose, sﬂ‘ﬁj‘ﬂ@lsé’éhﬁlé‘fwf%“%cl" J&FMF"“SB%P%“F@ bWFRFHRS study is perfor med
to conpare absor pti o fowdigatamdn@steafninkbRdicatemet easa-Mi sedronate sodi um

tablets wth fed-and-fasted+risedreonate—sedium-ptus—EBDFAdetivered to
different | ocpltpasmest | nNpmker ploler QG tract. The study cQnsi st.s. of |one
 72-hour peri od,_THE fiol |3y {r eat ment sPEPe adnlnlctepﬁawﬂggéﬁéatngnt
groups A-H.  Treatnent Nubber ¢f 3GmgupdSuis wdits wbisse | DebipwashAlstel atius A 10
35 ng risedronat egsodi um @bl el Shemmekhhaskpa+1#Bnd |35 ng risedrgnate
sodi um+t100 ng di sodi ym EDTA | ej unum /difoditin@TAC 10 3% ngukunyedic@ngt e
sodi um+100 ng C 10 35 mg risedronate sodium+100 mg
disodium EDTA jejunum / fed
D 10 35 mg risedronate sodium+100 mg
disodium EDTA terminal ileum /
fasted
E 10 35 mg risedronate sodium+100 mg
disedium EDTA terminal ileum / fed
F 10 35 mg risedronate sodivm-+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 @), subjects are fed a light
breakfast and at approximately 3 hours later subjects 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/ fed D 10 35 ng risedronate sodi umtl100 ng di sodi um
EDTA termnal ileuni fasted E 10 35 ng risedronate sodi um100 ng di sodi um
EDTA termnal ileum/ fed F 10 35 ng risedronate sodi um100 ng di sodi um
EDTA ascending colon / fasted G 10 35 ng risedronate sodi um100 ny

di sodi um EDTA ascending colon / fed H 10 35 ng risedronate sodi um100 ny

di sodi um EDTA descending colon / fasted For fasted adm nistration,

subj ects fast overnight and the dose isg adm nistered in the norning.

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

| ight breakfast and at approxinately 3 hours | ater subjects take the study

medi cation. |I'medi SSI he study nedication from
t he stomach, tl‘ﬁ faF§EB’%é ngg%ecgveﬁ’r 8%@ Ql%%u{)k L‘%ﬁes continue to fast
until 2 hours (hahnMHEEdtug IS M@heagkﬂmmat(%hafsmamijed site. 56 Ratio
of Fed to Fasted Urine Recoverydﬁﬁﬁ?éjfferent Sites of Rel gase Location of
Rel ease Urinarly Recovery (% of {HoSe) tio Fed/Fasted Jejynum 0.959 || eum
1.131 Ascend|HQWGmion 1.560 A r&%%o near | indicates that [the absorption
is the sane w1 or wthout ooy j3; Exanpie XX Enteri c- coat [d Tabl et s

containing risjedronate and EDT
Ascending Colon 1.560

A ratio near 1 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 a similar method

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

Eudragit FS30D (dry basis)  17.3mg

Triethylcitrate 0.86 mg
Talc 5.18 mg
Red iron oxide 0.07 mg

Simethicone emulsion (30%) 0.2l mg
Polysorbate 30 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 emulsion 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 minutes. The




Enteric-coated tablets containing risedronate are prepared using a simlar
nmethod 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 ngy Purified water 160.1 ng A pi gnent
suspension is prepared by addi ng pol ygprbate 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 emul si on
and the renmai ning water are added to the pignment suspension and m xed for
at least 45 mnutes. The Eudr FS30D solution and triethylcitrate are
conbi ned and mi X8R Sypegsion @atg "Lilgedrﬁﬂﬁ]}ﬁ Budragit gelutipp. and)imgxadrfer 3Qi4pethsi on i s
then added to t méutudhagsiltingobaitg apeasnsl ifdcxadd iarmiRQ oughlt mtaties. The
resul ting coatipg.suspension is screened and m xed throughout the coating
process. The coér}gressed ri sedronate tablets as described in Exanple |I are
transferred 1o theneaghhade RRaAN dHRNE Alafhet Bale 335 00Alkd. 2001 0. The
conpressed tablets are coated wth the Enteric- §uspen5| on using a
typical pan proGeS&iienmran and pighsaied, ith egeasienghiogging. h'S*Zé3 mwssacbpbie@are Al l
docunent s cit edeostedewyithi tie Hn&hewadﬂhg Spdnsion RBOE PPk PALLrAREQhi dRYedufier ence;
the citation of FKaS%Ieen is not to be construed as an adm ssion that

it is prior art W ec to the present invention. Wile particul ar

embodi ment s of the o fisfifks! AYERL LPRIDAY SrDREMddd Bl AL G A0, (descri bed

it would be obvious to those s ous Gt Ker changes
and nodi f i cat iH#en e%yﬁ@uﬁﬁd@IWF@%G?ﬂsm@éa&ma\dglswroﬂwttlhemcplammthand scope

of the inventi @fpectto 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.




It is therefore intended to cover in the appended clains all such changes
and nodifications that are within the scope of this invention. 5R WHAT IS
CLAIMED I S: 1. An oral dosage form of a bi sphosphonate conprising a safe
and effective amount of a pharmaceutical conposition characterized in that
it contains: (a) fromabout 10 ng to about 1000 ng of a chel ating agent;
and (b) a delayed rel ease mechanismto deliver the bisphosphonate and the
chel ating agent in the |lower gastrointgstinal tract. 2. The oral dosage
formof Claiml wherein the blsphosphonate is chosen from risedronate,

al endronate, pam dronate, tiludronate, cinmadronate, ibandronate,

cl odronate, zoledronate, and salts, esters, hydrates, polynorphs,

hem hydrates, solvates, and conbinations thereof, preferably wherein the
bi sphosphonat e WVHATTSEAMERIE. 3. The oral dosage formof Caimi1 or 2
wherein the chelating agent is chosen from ethylenedianinetetraacetic acid

(EDTA), citric acid, malic aci artaric acid artic
acid, glutanic laci din ¢idesie f°’§‘b‘l§?£i‘ﬁ3hﬂ5€ %ngoéﬁﬁ%%ﬁ%{e gid %ﬁéeq"? amﬂ%ﬁt?s and
combi nat i ons t hee piefmacpitied ein@blition clrastedived mdnt iIEONARS:C tric aci d, -sodi um
hexanet aphosphat e, d cenbinat f prebesall y wherein the
ﬁp %ﬁ?%giﬂ%gﬁlﬁﬁ aFPQ%%aF%&forn1accordlng to any

chelating agent is diso Pom
one of the precedln@)CJaadﬂwwh@kﬁeﬁwdﬂm@nWM#&W%ﬂﬁéﬁﬁﬁﬁmQVEdm4@Tease of the

bi sphosphonat e a”d(hQﬁng ggmggwggﬁﬁbmhgmgm@dlomer gastrointestinal tract
is selected fromthe group consisting of pHtriggered delivery systens,

bacterial enzynme triggered delivery systens, tinme dependent delivery
systenms and fTithUr'ﬂz%oiai’kﬁ)@@@fonnéf(:lé[lheuaéralhttdeﬁlag@hiﬁmfem@mmﬁdh ng to any one

of the precedl C al ere f.or. del S @ pH
triggered deli ?Wm?§§' %?aﬁﬁ?PEFﬂﬁ?ypﬁﬁmaa mmﬁ g%% 0&1éﬁﬁ%§}$ sysfem

conprises an emmanmmmgm&&mmgmmbhﬁhmﬁabWM@@@1@héw@w§%ﬁ@§#ﬁdﬁhte and the
chel ating agent mbm rtmn% ﬂlep %Freﬂ%ﬁ& G4 \%;?Bnllsﬂﬂ%slphotnﬁt@fé%sed;o%ate 6. The oral dosage
I ng

forn1accord|ng rece ainms further conprising a
sust ai ned release fornulatlon such t hat the bi sphosphonate and the

chel ating 3. The oral dosage form of Claim 1 or 2 wherein the chelating agent is chosen from
ethylenediaminetetraacetic acid (EDTA), citric acid, malic acid, tartaric acid, lactic acid,
aspartic acid, ghitamic acid, lysine, sodium hexametaphosphate, their salts and
combinations thereof, preferably chosen from EDTA, citric acid, sodium
hexametaphosphate, and combinations thereof, more preferably wherein the chelating

agent is disodium EDTA.

4, The oral dosage form according to any one of the preceding Claims wherein the
means for delayed release of the bisphosphonate and the chelating agent in the lower

' gastrointestinal tract is selected from the group consisting of pH triggered delivery
systems, bacterial enzyme triggered delivery systems, time depehdent delivery systems

and mixtures thereof.

5. The oral dosage form according to any one of the preceding Claims wherein the
means for delayed release is a pH triggered delivery system, preferably the pH triggered
delivery system comprises an enteric coating which delivers the bisphosphonate and the

chelating agent to the lower gastrointestinal tract.




agent are rel eased over a specified period of tinme beginning in the small
intestine and continuing through to the large intestine 7. The oral dosage
form according to any one of the preceding C ains wherein the

bi sphosphonate and the chel ating agent are released in a bolus anount. 8.
The oral dosage form according to any one of the preceding C ains wherein
the chelating agent and the bi sphosphonate are separately rel eased at
different locations wthin the | ower gastroi ntestinal tract. 9. The oral
dosage formaccording to any one of thé preceding C ains wherein the

phar maceuti cal conposition is conprised of fromO0.5%to 75% of risedronate
and from 25%to 99.5% of pharmaceutically-acceptabl e excipients. 10. An
oral dosage form of a bisphosphonate conprising a safe and effective anount
of a phar maceut é.cal Teombdesigeifan achding toreay ¢ne etfhs procedipg Clpips BEbY ai ns: (a)

r seplr onat e, (bgom];)fisgrg'a%g’sta%d kﬁas@%ﬁ@ioﬁ’&cﬁﬂ@%'b%ﬁﬁoﬁ@&ﬁie agdlle {eihtirgn ent eric
coating which provides for release of the bis hoslphona e a{ﬂ% &he EDTA in
the | ower gast résPHeEsdgaredpver ¢ pesifiegperiod prfppbpemning W pg smalngstng 80¢, 00 f or m
according to any@hfgafoupie tRiLeedisag Cl ai ns wherein the enteric coating
provi des for rel ease of the bisphosphonate and the EDTA in the |arge
intestine. 12. The oral dosage formaccording to any one of the preceding
Clains for use 7.n Tieoai ilaage drm pecevinp toiamgond pEtbarrecsdiehGrime whardiy Be by

abnor mal cal i un AN PROSRARLR1tLAPRL Lhiea RLELRI @Rk, the disease is
chosen from ostegpo 0Sl's, Paget’'s disease, hyperparathyroidism

hypercal cem a of malignancy, and osteol ytic bone netastasis, nore
preferably the di Sefgem Gose kRARRADE & anBhe ofifie prddadingClsins dhsdgibe f or m
according to an)é one of the g)_r %cedi ng d ai n§ ergiatraif}epeg“ocgtq%js dosage form
i s admi ni st er ecFhelEEa pgEPHHGE Lo PEPhesBI R B IR Ch BT e “ AV ng "4 dosi ng

i nterval sel ectwghidfthesud Baugitetml censi sting of daily, weekly, three tines
per nmonth, twice nonthly, and once nonthly, preferably the oral dosage
formis adm nistered weekly. 14. The oral dosage form according to any one
of the precedimy C Hiewsl e &im atchrding toraay ong obthgreedipglpies ¥ohPet ered to a

patient with o rph%&&%&l ctngﬁ)ogiﬁon is comprised of from 0.5% to 75% of risedronate and from
25% to 99.5% of pharmaceutically-acceptable excipients.

10.  An oral dosage form of a bisphosphonate comprising a safe and effective amount

of a pharmaceutical composition characterized in that it contains:

{a) risedronate;
(b) from 25 mg to 500 mg of disodium EDTA; and _
(c) an enteric coating which provides for release of the bisphosphonate and

the EDTA in the lower gastrointestinal tract of 2 mammal.

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

enteric coating provides for release of the bisphosphonate and the EDTA in the large

intestine,

12.  The oral dosage form according to any one of the preceding Claims for use in

" treating or preventing diseases characterized by abnormal calcium and phosphate
metabolism, preferably the disease is chosen from osteoporosis, Papet’s disease,
hyperparathyroidism, hypercalcemia of malignancy, and osteolytic bone metastasis, more

preferably the disease is osteoporosis.




15. A kit characterized

in that it contains: (a) one or nore oral dosage

forms according to any one of the preceding dains; and (b) neans for

facilitating conpliance.

16. The kit according to any one of the precedlng

Clainms further conprising one or nore unit doses of a nutrient.

60

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

oral dosage form is administered according to a continuous schedule having a dosing

interval selected from the group consisting of daily, weekly, three times per month, twice

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

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

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

15. A kit characterized in that it contains:

(a)
Claims; and

(b)

one or more oral dosage forms according to any one of the preceding

means for facilitating compliance.

16.  The kit according to any one of the preceding Claims further comprising one or

more unit doses of a nutrient.




