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the treatment and prevention of diseases or conditions characterized by abnormal calcium

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

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

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

The first category includes osteoporosis, a condition in which bone hard tissue is
lost 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
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tablet adhering to epithelial and mucosal tissues, resulting in the topical irritation thereof,
In order to avoid potential upper gastrointestinal irritation, patients taking
bisphosphonates are instructed to take their medication with a full glass of water, and to
remain upright for at least thirty minutes after taking an oral dose of a bisphosphonate.

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., Adv. Drug Del. Rev.
42: 175-95 (2000). Several approaches have been suggested for increasing absorption of
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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 supplements at

another time of the day, or on a day when they are not taking an oral dose of a
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(a) a bisphosphonate;
(b) from about 10 mg to about 1000 mg of a chelating agent; and
(c) a delayed release mechanism to deliver the bisphosphonate and the

chelating agent in the lower gastrointestinal tract.

The dosage forms of the present invention provide delivery of the bisphosphonate

and the chelating agent to the lower gastrointestinal tract of the mammal subject and
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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 “continuously,” 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 “nutrient,” as used herein, means any nutritional or dietary supplement
including but not limited to vitamins, minerals, amino acids, herbs or other botanicals, or
concentrates, metabolites, constituents, extracts, or combinations of the same.

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

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



food but | ow enough not to significantly alter
absorption of the bi sphosphonate as conpared to

wabmonp3son in the fasted state. That is, absoP@I/U8W05/612537
simlar with or without food. G ven the high
variability of bisphosphonate absorption, fed exposure
W t hi n about 50% of fasting exposure is expected to be
pharmaceutically effective absorption. The term "oral
dosage form" as used herein, means any pharmaceuti cal
ac@pdss cOWANIng gradelds too meidenhhbisphosptionate tahd dhelating agent for

trointestinal tract .of uman or. ot her manmal vi a
PRl D S rR T S o et SaarhlFor e
pur paheserf “inieideeesichinit dOYARY in®dans b liBsHRl b ME tstafnBlgMn amount
can be in the formof a conpressed tablet containing
ofy rPhatnassuideal pagtive cIresutyenta sWtabish derp Adminisiratind ia one single dose,
at | ent 4 I .0...80ft.qgelatin por, har
agéébfcglﬁé ch]@ 9%‘@%5%‘%1?% dﬁ%gl%gt g"rhé Em%gfrlt R9¢tion 1s partlcuﬁlrly usegll for the
atythiovayipn oPyhirebdey i€ flel foind s £ablak £id epailed. ns beads,
part|j %I es, qr suspensions of the bi sphosphonate and
t he dReItSER ngasiapestngl dragy’yom QI deast. 2iasi mgdgheieinl sefates to the
Bk I6hE$e0 j S | or :
R o R T SR USROG, A M) FeRY thghbniending
fremcthet noufbhe thermulurThe come“upper Eastidintedama e'actfeanssal herein,
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present Invention iIs particularly usefu or the
adni Ahetteani tmalf intestinedosesuded héreir omeamf thealphst 8f the lower
and. capsul es. The term"gastrointestinal tract" or "d,
g%SF&Bﬁ?S%? B3 4PN 1 TP eedeuith o B G R ang gheyileum, ie., that
p&r@ibalof the ErtestinBE trAMSESY GsP PRt Qﬁhﬁ"l‘@%ﬁ‘tofttﬂé Flius of the
feet in length, extending fromthe nouth to the anus.
stymach ardprogippd to hedangeimestioei nal tract," as used
her ei ans_the.hbuccal, cavity,, the pharyny, th
esopJ"I';fc';\?;;utg,E nanargte hgll%%sglgﬁ’acﬁs. ufsﬁ% bttty "Ip r%ile part of the lower
gasimatindlasdct et dikfaf the s@sll ﬂﬁ@ﬂin@%@iﬂhinglfﬁzﬁﬁﬁhé H&um, including
smal | intestine and the large intestine. The term
the ggegndingrgadert, i the ransysrsg selpnh dreedascendingeolomehp aigmaid colon, and
th(ali]@c fgwer gastrointestinal tract consisting of the
uodenum the jejunum and the ileum i.e., that
portion of the intestinal tract just distal to the
duodeﬂgtlr sphi.ncter of the fundus of the stonmach and

Bisposrhenats fctivrelngesdif@ti nt estine. The term "l arge

i nt efﬁé {éﬁn" < ey , ¢ P f . .

0 S s SRASETIET D TRAAIE P By e i,
salltmit estetrs, thydravesg polyitogphw] hémitydrates voivates) Gind dicfigatiRe thereof. The

.ascendi ng cql on, the transverse col on, the descending .
blgﬂﬁo 10na{es O F%p@n&mvgw}onaxﬁglude 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 (risedronate) as
described in U.S. Pat. No. 5,583,122, to Benedict et al., issued Dec. 10, 1996; U.S. Pat.
No. 6,410,520 B2, to Cazer et al., issued Jun. 25, 2002; 4-amino-1-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., issued

Dec. 28, 1999; U.S. Pat. No. 5,849,726, to Brenner et al., issued Dec. 15, 1998; U.S. Pat.



the rectum Bi sphosphonate Active Ingredient The terns
" bi sphosphonat e” and "di phosphonate, " as used herein,

Wwo pbndB3nci ds, salts, esters, hydrates, polynPCpnsz005/012537
hem hydrates, solvates, and derivatives thereof. The
bi sphosphonat es of the present invention include those
preferred conpounds containing a nitrogen atom
Non-limting exanples of bisphosphonates useful herein
i nclude the foll ow ng:
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(4-chl orophenyl ) thi omet hane-1, | -di phosphonic acid
bisphosplieninatid) as described in U S. Pat. No. 4,876,248
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1l(a>éﬂmgﬁ%gnélpg§rgng’r§ge ta&lééq%fqgtgij qrﬁl Lf Eh%}ghom S dra% hemihydrates,
o338 8, §hd higG4qRerdow . 13, 1990;
pﬁl’y% g[? d?>§0 )? Elpeﬁdt)rwlgm no) '

pr opyﬂ shde]rdé)el noltedﬁlstgh@temﬂme ﬁblcpbaspmm(aitdé’md ‘bisahesphonates,” as used

whi ch d
hmyn gglresqrglgéct(r)lt e (tjherapeutlc agen%s of '\ﬁ)e preSen%vae]h%lon are lﬁ’?e%nt to also

ehcd?ﬂoﬁ’azs%?phg lﬁhbﬁ&t@@%%ﬁdsp%rﬂ&&di@d“ and dighiosiHoasniuidy, as well as salts,

acl nat e

ektel(slahmanwmmmnut:;pléﬂ , bemilydrajes) pelvatenend demyaiiysbebihets materials.
aci one enbodi.ment. of th
bi Spl%’?&l’ﬂﬂﬁ%e %iagn%lgﬁ & tggplﬁsﬁh& \CH nstartg urhsef:d; ﬁléelrem 1ngclude those
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déaliis or defteeCs Catgliybsubstituted ARz s Preferre

from the group consisting of sodium, potassium, and ammonium salts.

salts aré those selected

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



pol ynor phs, and sol vates thereof, and conbi nati ons
thereof. It should be noted that the terns
wO biosphissphonat e” and " bi sphosphonat es, " as uskdI/is2005/612537
inreferring to the therapeutic agents of the present
invention are neant to al so enconpass di phosphonat es,
bi phosphoni ¢ aci ds, and di phosphonic acids, as well as
salts, esters, hydrates, polynorphs, heni hydrates,
sol vates, and derivatives of these materials.
nohly icaiendargpesiod mpliness thafce bnerphiysgrhedhse,eths airglsdassgd fdrms may be
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ﬂﬂﬁ §§W§§Ph%% of daily, weekly, twice nonthly,

|nes per’ nont h, and once nonthly are

non- Then usengf exapglifts mindokiurg imegifviing sdlith@ldispHosphonate or
th the oral dosage forns of the present
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adm nistered thrice ree
inatime rarth lfyr exalnphdmferprse o specifi Wlmgh‘cer p&mdérhlzhge of a bisphosphonate
%Chedul , fhe oral g e forns F ad i ni stered on
aqtijF dastetlisab .o oB AMaYEoTs MOgRiiBSatt havirigt Aspopde and on an
arﬁiyﬁi{ﬁl@ fERYRId B fo@@ﬂEndrBﬂ‘At@eFB? fherﬁ}%elﬂt nﬁfrelatl&YV'tH@ ghrase “about

nmont hl y" nean that an oral dosage formis adm ni st
3% wigcd, 2 bong. resarpigort mﬂxﬂsﬁngjbxsph:gphona@wﬁhéoyedcﬁbmrtha|group consisting

eripd. tw c nt hi [ t or.al . dosa
of hoeSints artiier Fir-IBor S ahECl dbereple end dpbties gieot on an
a2l @ttus efﬁ@ﬁ(\(soﬁﬁiﬁﬁ LRRNbAGS S ndaBE AR atld@nd SFMhe bisphosphonate
"‘nmonthly" or "once nonthly" nmean that an oral dosage

cangnaunil ssedepiichiis tcgleathtash d?ésedl om, abO@h e35t m@ of uanhygrcals nsedronate
m?&ﬂ;toa wh 1%:322’5% P&{ras he @bo &t h fy\ér?e; ?’Fesorp ion 1nh1b1t1ng

blﬁlﬁfoephdnﬁa beledtb® fhins phe Sglrbﬁlfl ad‘oﬁsﬂlingb o Ri]‘tﬁﬁjﬂmlf@t Sfarm8ceutically
not neant tolimt the scope of the present |nvent|on

acgpiptakle salfsetbereph apd yuxmsdb@ré@f, oneR eahyfpersidibasi® menns that the
f R, |

angé{{nrt %fgﬂreybel%hﬁggfl‘?onlaﬁé écﬂrgfo%ng selgéltgé psg{;:e?f ¢u %tel\i,\}g?igeﬁton oa?oout 70 mg of
anhgdeentirgédroaic @idi sphosphonate active ingredient is on

an a hﬁl f)u nonosodi um sal t_ _basis for risedronate and

on feterally, 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
bisphosphonate 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



anhydrous free acid basis for Al endronate. For the
present invention, the phrase "about 35 ng of a bone
wo e®snp3son i nhi biting bi sphosphonat e sel ect edrET/U80DH1€12537
group consisting of risedradthate, pharmaceutically
acceptable salts thereof, and m xtures thereof, on an
anhydr ous nonosodi um salt basis" neans that the anpunt
of the bi sphosphonate compound sel ected is cal cul ated
based on about 35 ng of anhydrous risedronate )
15rompsodibunt 250 tmg Thwhpsphesete" ebentamhydipys greightpbpsss. When the

. o e i .
SRR A R4 8 B L0 L B Ao s
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nhydrous acid basis" nmeans that the anount of the
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about 70 of aphyd S d i C ' :
olcdargtiy iyiiRof ef LR HES sEME BRI gP8h o, me risedronate on 2
riée;&ﬁ’&ﬁgé £ Mduh nSHdb@&dinmfsan I’lﬂaﬁb.gm waekily otab daepatfoft Oomgins from
of a bi sphosphonate on an anhydrous wei ght basis. \Wen .
st 161t phoSpOREECAENHS B BHF oM Py YRS JRORGadiBpLalt basis.

Agt%ﬁ%%%lg%ﬁlyﬁg%g Qb &oB ol Qgﬁ Q4font aﬁﬁlttlg BBt mn%@hkésedronate,

on~an anhydrous wei ght basis. Wen tt
pRIFEI10 AN a5 ang Sndo sedronate anbpdioys InEsiosodithesalyr bdsis. An oral

e Yo ol e omsbont I L0 ShOl 0 1
7B Iﬁg Wg%ﬂ%?ﬁ%t ?réﬁra@ﬁtﬁ ggoﬁn%(’? aﬁn%"' $RdRAehbY PaséondtBenhydrous

ora sage faorm contal ns about 20 to about
nd00sodiurh isalp bas$ ha madnthly wra mlosageyidm aentams #hoit §0 to about 200

e SERRSRIOREL i, 90, Ty S Ry and o
P eg%rlélg@% 25008 RESPHRSPHOR BEQIrSht@ AntBARE s syELgalt basis.

en the bi sphosphonate is dosed on a nonthly
basis, the oral dosage form contains fromabout 50 ny
C%o about 500 ng on an anhydrous wei ght basis. Wen the
PR esfbnat e active ingredient is risedronate, a

dai | yhehdn daRpgifs fagtin 0ds §idae hefeds aftansRiv@blecole containing two or
contains fromabout 1 ng to about 10 ng risedronate ?n
nwre eleettondaner atommy dhasanforp seardinate apRdsigst sngle metal fon. The

weekl ral dosage formc '

e A2 R GE T TR SRR k0 vl as st
tHEREYTS Othir Wn®lel tiastE . “cRelbtbe egdivhintludescittic dowlaagewell as its salt
form contai ns from about 20 to about 100 ngy

feriusedr onat e, pr ef erably about 75 ng on a risedronate
ey S5 D b O B RSRUR c ons
tiro0sn al@ieh ckmitregeabdutior atoms, or both. Other less common chelating agents
coordinate through sulfur in the form of —SH (thiol or mercapto) groups. After the first
coordinate bond is formed, each successive donor atom that binds creates a ring
containing the metal atom. A chelating agent may be bidentate, tridentate, tetradentate,
etc., depending upon whether it contains two, three, four, or more donor atoms capable of
binding to the metal atom. See Kirk-Othmer Encyclopedia of Chemical Technology (4th
ed. 2001).
In homogeneous dilute solutions, the equilibrium constant for the formation of the

complex from the solvated metal ion (e.g., calcium) and the chelating agent in its fully

dissociated form is called the formation or stability constant, K. The practical



75 ng risedronate, preferably about 50 ng risedronate

on a risedronate anhydrous nonosodi um salt basis. A
worenwshiag3oral dosage form contains from about BOI/US2005/012537

about 200 ng risedronate, pteferably from about 100 to

about 175 ng risedronate, and nore preferably about

150 ny risedronate on a risedronate anhydrous

nonosodi um salt basis. Chelating agent The term

"chel ating agent," as used herein, neans a nol ecul e

St QRAneE @8 fompation erostents| iethaton hifgntwg Kt catee titeans taallarge ratio of

SRSV, AR b, T ol o o
cablating | ag@lt Eseﬁﬁ Wedtler 2ifio§ abrt diffbRaceAK i &{pr&)éélf'ﬁl 18g units) of

the term"chel atin ent" includes citric acid
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the form of - thiol or nercapto) groups. After
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net a el ati ng _ ent at
bisphekphozte metatioadempek e Thetather tekdhpeudi wigick pamh byhedd®r favor the

bl S et dom GBIk ROhRES 1 QAP SRBORs bR A complex s
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honogeneous di |l ute sol ut e equi rium cons
fgvor farhnetibn pfitheicbplating egemt-owtg) iexcdmplex.t he sol vat ed

s AGatPEd ufon Shaftalih <6n 4t A Mitmagan Gonstant, in

géicadll lthd YogCSW%T apé chMatidy %%lgﬁ{tai%tﬁr@%aﬁﬂlﬁ R flézfs@@:ﬁﬁalofo that of the

formation constants is t a high | og ue nean
bisphesphensts. olmethehimstanesnd thologrik IOé ket detlatiog a@cﬁtﬂ& 2rt615aimts higher

Ui, val.ent, a nmet a
oY e SRR oS B el PR asent i prsent at
ndldf edceRc® tHat I6fitBe Q)l@%h@éi)‘ﬁﬁﬂaté NThO@hBlikg hg&t thh®ch instances is
chel ati ng agent and e bi sphosphonat e conpl exati on

Piesss il lgashpe: bme%aé Fatiooptithe dmpémgta@emfato bisp amhyn:abl of
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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),



bi sphosphonate-netal ion conplex. The other techni que
whi ch can be used to favor the chel ati ng agent - net al
WO ewsaaispl ex over that of the bi sphosphonat e- neCHUS100$1012537
conplex is to add a nol ar dxcess of the chelating
agent which relies on the | aw of mass action to favor
formation of the chelating agent-netal ion conplex.
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i nvent ting exanples of these classe
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nﬂt1lmydlrﬁalhylleaephmept&nmcaeagei,| @hﬂgn@iu(rgmm}ra-(methylenephosphomc acid),

2- bi enox thane-N, N, N N -tetraacetic
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et hyl enedi am netriacetic acid (HEDTA),
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’@\'g : oxyetcﬂélagsé; %H{é/ mgta%hcssplzaéﬁpgd co ultngtlons thereof. In

aﬁ&thé’ﬁ &aPRfifbat, aghed, clplatipigh eagehty SisneiDTA, 3em¢<eamd,esor sodium
(e.g., acetyl acetone, trifluor oacet yl acet one,
hemm@phosphatmr oacet one, ascorbic acid);

hydr A anOtthIo Xl\ﬁlbo&m?e‘fﬁ 0% 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, sodium acid
phosphate, dipotassium phosphate, disodium phosphate, monobasic) and carboxylic acids

(e.g., acetic acid).
The amount of chelating agent present in the oral dosage form of the present

invention will depend on the particular chelating agent or agents (i.e. mixtures of
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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 other mammal.
The novel dosage forms described herein effect delivery to the lower GI tract, and
prohibit the undesired release of bisphosphonate in the mouth, pharynx, esophagus,

and/or stomach, thereby prohibiting the erosion, ulceration, or other like irritation of the



chel ating agent and/or bi sphosphonate active
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bisphosphonate active ingredient and a chelating agent which is achieved by formulating
the pharmaceutical composition comprising the bisphosphonate and the chelating agent so
that their release will be accomplished at some generally predictable location in the lower
GI tract more distal to that which would have been accomplished had there been no
alteration in the delivery of the bisphosphonate and the chelating agent.

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

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



and/ or stomach, thereby prohibiting the erosion,

ul ceration, or other like irritation of theepithelial
w@eoosncssal | ayers of these tissues. I n sone | PGI/HSMES)12537

it may be desirable to effast delivery of the

bi sphosphonate and the chel ati ng agent to the small

intestine or a particular segnent of the snall

intestine, (e.g., the termnal ileunm). In other cases,

it may be desirable to effect delivery of the

bi spHbyphanethes eabddinteat thisshelpntrrpddgsphvsphonttearerddasead rapidly

I tract or to a seqnment,.of the. ., tract, .
BEHF R0 15 e forhg af pEHIE nniE s 1t edal Piasentugtion of
chelatingaiengtobd highkalih Y&itionshipne gatethPiochdf tha ‘f&gil eTl%eohigher local

intestine. In yet other cases it may be desira
canqeatation pipghglatias lage iy thefenviventens prhsspthoaatiee immeleased may
' e t he r3.or,to.specific.

ofBE LR PSR} Bieafogy WY (034 g RUAES Bbsanismotape
bisphosphueatt.i This cde be veienizhtly hehiagddi frem BefigapRt i n t he

smal |_intestine and continuing through to the |large

i nt estd19ES Hﬁ?n%@r &8 relericot the bisghosphenaje angthe chelating agent
: t1a4 - ' - hos ki | | ed
HE S IPLO0T DAGGRR SulBICH: B Ae BRGUR ihentl” S lplBE examplcs
oflewagnént detivedyow thtiéowe| @lassct dhclidepHitsiphasdldenadre s@iems, dose
ft he fs:hel %Iai ng1 agent over a specified tine period, as

TS Hm wids Berpeaie it shresdugeded By de agtien|of hasterial enzymes, and
tibde@febendeflt &dlively Q&R | Nstances, it may be desirable

to achi eve deli'very of the bi sphosphonate and the

chel & somge ageastit nmyt beedésimble tonhamtd redease of thabisbhodpabnate and

eof (e.q. di | on). il
BRI tarof SrBRey O 1k, fyPdsEud ORI JEEmaB] | Wepthenstances it i
dehabrt fongBaSRHt indRe f@&sblﬁﬁﬂ@ﬁggﬂg&?ihﬁdtgtaﬂ% Eﬂ&ﬁﬁng agent in the

ampunt to the'large intestine.
miigréaiwise end/pr thedgrmiveal diesing Bbyes ofler dedek wemay bedesirable to provide a

ti agent .to.one segnent, of e lower G tract, .

s Lo G P i BrBEREE ARG o ehciefg R iy I the jejumum
ths@gient tef torithal QMe#m. GFof Haiglary kelonfX @By it mdyPYe Resirable to
.desirable to deliver the chelating agent to the
ingtterirpigase 108 (ke drisphopihoppisppih shelating agentt fre the ceertiding and/or
el 0. cgllaﬁ term "del ayed rel ease,” as used herein,

refers to a delivery of a bisphosphonate active

i ngr pditéggerahdelveshsbmiisng agent which is achi eved by
formul ati ng f.he pharmaceutical conposition conprising _
thenépé p%g BeBk Ofalg Preserth&vaniiony iayelnes swatingt (or otherwise

' - Wt [ j general.l Do

e IR PR Pt bR RO R, dBIaR e AT G S Baeg whicn s
ndtdorokent dowinchy i lgektivdntestine fluiic tonfeleash @ bisphdspesite and the

bf n no alteration,tin t he del,iv,erg of the )
chfaling ASERoNEHlA SPREitihdesitnd Inointrip thyditestineh tragloishigached. In one
e EXTERE1aLd Fdlast BY &Y pfmaldiBicll SRRIRIANRLERRD by coating

the chel ating _
the tablet, capsule, or particles, granules, or beads of the bisphosphonate and the chelating

agent with a substance which is pH dependent, i.e., broken down or dissolves at a pH
which is generally present in the lower GI tract, but not present in the upper GI tract (i.e.,
the mouth, buccal cavity, pharynx, esophagus, or stomach).

In some cases, it may be desirable that the 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
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bisphosphonate active ingredients, such as acid addition salts, salts formed with the
phosphonic group (e.g., alkali metal salts, alkaline earth metal salts, etc.), and esters (e.g.,
alkyl, alkenyl, aryl, arylalkyl) may be used as guidelines for the proper choice. In
addition, suitable pH conditions might be established within the coated tablets, particles,
granules, or beads by adding 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.
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di f f &r®néxpected 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 Eudragit L®, particularly
Eudragit L 30 D-55® and Eudragit L 100-55®, manufactured by Réhm Pharma GmbH
and Co. KG, Darmstadt, Germany. In Eudragit L 30 D-55®, the ratio of free carboxyl
groups to ester groups is approximately 1:1. Further, said copolymer is known to be

insoluble in GI fluids having a pH below 5.5, generally 1.5-5 .5, i.e., that generally present
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:)Efg’létb o&glﬁltg %Qﬁ,caneq}sé{zmayr Wﬁf( rc]:I()Ikl)tl'c11t11I a &agtpc?zerr%gg possﬂ)ely 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 usually will contain 10-25% by weight of a plasticizer, especially triethyl
citrate, tributyl citrate, acteyltriethyl citrate, dibutyl phthalate, diethyl phthalate,
polyethylene glycol, acetylated monoglycerides propylene glycol, and triacetin.
Conventional coating techniques such as fluid-bed or pan coating are employed to apply
the coating. Coating thickness must be sufficient to ensure that the oral dosage form
remains essentially intact until the desired site of delivery in the lower GI tract is reached.

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

which contains particles or granules of the bisphosphonate active ingredient and the
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polygneﬂigeawh@@gdnﬁhﬂga%ylaﬁ?alr (Gudsagit he3q B2  Ridragit fel00-55@),
re.als
pbiPaguaesBF cadd elRE b E DR, i iR, e, Pucrggir FS20D0)
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could be used in conbination with Eudra

pﬁﬂt'ab@, shellag) eblubosp acqtate SYeGiRme: collwiops acaiiy Elrgﬂ %é"% pplyethylene

coF 406—%086,&91%&1?1, 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
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The' substrate bead, accordingly, is used as an inert substrate 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 to, sucrose, mannitol, lactose,
dextrose, sorbitol, cellulose, and starch, preferably sucrose and starch. In one
embodiment of the invention, the size of the inert substrate beads is in the range of from
0.25 mm to 7.00 mm, preferably from 1.00 mm to 4.00 mm. In addition, suitable inert
substrate beads may be purchased, as pre-prepared, for example, non-pareil PG beads,

manufactured by Penwest, Patterson, NY.



exci pients including, but not Iimted to, sucrose,
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starch, and sodium starch glycolate. That m xture is

then conpressed into a tablet utilizing various

met hods known to those skilled in the art. The
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es be enteric-coa
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
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worwsfiegssuri ng cost and difficulty. However, sSPOBUS2005/012537

active ingredients which m3gt be given in relatively

hi gher doses are sonetines difficult to conpress into

tablets. In addition, when ingested with food, tablets

often sit in the stomach until the digestion of food

causes the opening of the pyloric sphincter and pushes

dteﬁrélb@ébln@@mabqvc t Hdthdugll éh usn prifeeableinc cacgskulyed ahé renteric-coated

S BEMR reB  SEA BBl 8 Lo ke o,

geaalRdndieastsbe ddigpoaedsnts abldis.avel through the pylorus
i ndependently of the presence of food, and there is

decr @é@desr cagk befoltajperk banaxtmision off 2 leoisickieaded mass followed by

g erlod of tinme in di.r
DGOSR e b2 SRR el OF S o cxampc
red-athpbdyr eylmdrlcilsi‘@dssphélﬁfaﬁf Snt (ﬁlepéhbd)(ﬁhﬁﬁt Qﬁ@tg%ﬂﬁlékgare sphencal
the active jngredient which are prepared by I

PRIt Brgulshonih & dismietes betvgreadibont 03nend moucc Het mn%ngreferably
b@&%@ﬁa&gnbﬁﬁﬁkhﬁﬁgffQg%ﬁnspheres or beads, preferably

using a polyner substrate bead,
ac c 0 Sdltatgt mhamawa@@ll&aacaéptame lelkcipithtt fort @aki@g WAk Chanules to be

bb onat and th chel atl agent are
thg no 05%@ nﬁg e ﬁ%agrem ugebutgre aokhdinitgd go, lactose,

nﬁﬁmt(ﬁ Qz'lﬁl{ﬁess%kﬁ)%& dfsfa%ﬁ but not Iimted to,
sucr ose manni t ol actose, dextrose, sorbhitol,

cel | ﬂfh@mpamddgmnalles lof apﬁﬁ ergadilignt smdr deatiap (hgﬁiltam@fthen coated

. h one emhodi nent of t i nvent.ion, the size of the
-tﬁef‘{l SB0E T e JepeTs PIPPRIG MRy other PRAGRCOUSW N rAccepiable

iéntdOudhy Vﬁﬁgﬁse caRing LR gg sOQnJWiL ﬁosgo Hﬁg@d b the art. The

a d|t|on Suitabl e inert substrat
conting h%@mﬂled sestherasanmlespd aehipkriass oéa&mutplz@-B 50 memas,@réfei%@ly about

3(291‘ osp aiaecéogé?g eg%flﬁtg‘?aé‘ eﬂ‘laraéf IZF gg E‘H’éfflél?tl 8?@“ of about 10-
TS eprefamlsy absut 2015098 Eb14tRvelth thel dHBifal Shest 'b?’f'h% ﬂ%ﬁ@sds I'n

one enbodi ment, the active ingredient and th
chel ati ng agent are affixed using a pol ynmer f|In1 In

addi ti redient is chosen that is
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itabl e plasticjizer. Plasticizers suitable for
tr@gge& ﬁiseﬁﬁ%ryf §¥iStems sulta%ie for use in the present invention include disulfide
polymers, glycosidic prodrugs, and polysaccharides as matrices/coating agents. Watts,
Peter J. & Illum, Lisbeth, Drug Dev. and Indus. Pharm., 23(9): 893-917 (1997).

Further approaches to bacterially-triggered delivery systems suitable for use are
disclosed in Katsuma et al., J. of Pharm. Sci. 93(5): 1287-99 (2004). In one embodiment
of the invention, the colon-targeted delivery system 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
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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% to 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 the acid-
soluble coating. Suitable saccharides include, but are not limited to, lactulose, raffinose,
cellobiosc, stachyose, fructoligosaccharide, sucrose, glucose, xylose, fructose, maltose,

galactose cellulosic, and combinations thereof.



rod- shaped, cylindrical, or spherical. In one
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1.5 mm preferably between2&bout 0.5 and about 1.25
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enptyi ng., The aci dsol uble
contained inside the Pulsincap™ water-insoluble capsule by means of a hydrogel plug
which is covered by a water-soluble cap. The entire dose form is optionally coated in an
enteric-coating material to protect the dose form from degradation while in transit through
the upper GI tract. When the patient swallows the Pulsincap™ dosage form, the water-
soluble cap dissolves and exposes the hydrogel plug to gastric and/or intestinal fluids.
The hydrogel cap then swells, and eventually pops out of the capsule body, thus releasing
the capsule contents. Release of the capsule contents can be targeted to specific regions
of the lower GI tract by modifying the hydrogel plug properties. Watts, Peter J. & Illum,

Lisbeth, Drug Dev. and Indus. Pharm., 23(9): 893-917 (1997).



coating protects agai nst degradation as the dosage

formtravels through the snmall intestine. Wen the
welomagessspr m reaches the large intestine, |ocaPCT/US2005/012537

mcroflora ferment the saceharide in the tablet core

into short chain fatty acids, which then dissolve the

aci dsol ubl e coating to rel ease the core tabl et

contents in the colon. Suitable enteric coating

materials include Eudragit L-100(r), Eudragit S(r),

Eudrggéde ¢mBéiRemtOéf the ifrvebtian, 4 tﬁﬁ&&lﬁénc}eﬂt ebzlltuigoseipphed over a

acetate pht haI ate, shellac, .or. ar%)hg teri

carTEs PR Abigt 200 e Te RS frfplied oFfifie iRl dpndent coating
T 1% gst m}#@? 86 garrléé?giLePf%)er g? HRGHBE IRRSIiERRAY tHeCshRRkifH @Sent to the lower

In the art. The enteric coating
GIayictf UThdectiveoimgredsomt ené other gyeipients, including the chelating agent, are

cqgga%q Wﬁﬁédﬁg ls(ln%t gli?lcept_l%bl % exg%{) If?ugr%lés .coact%@ g{l‘ﬁgﬂ tiRllétdependent
C(%.ltﬁ{%%}id tHALHD e§t@1(15 kodt Y’PPfé’éﬁtBMé-G&ﬂmthQﬂeh@lnls to protect the dose

eate, available from Si gma Chem cal CO
formufrem Mg)radauastwinleolm transitetheonghr the wppet Ghdrack é’ﬁbﬂ’f} the patient

sviszﬁg)ty\?sgtgte g%ggglte gfﬁfm e[ ﬁn %ﬁgcg céa?t}n%g 1%8@% gﬂgltetl%'a&o‘ﬁﬁéeaforﬁloleaves the

staﬁlhal sl HRhah& edde! Al Bilngd tcdweell. NBY¢ideallyhase pmﬁemﬁnaiesl time in
whi ch di ssolve at a pH | ess than 6. O i ncl udi

thedoweén Gf traad fruidsEthe g dependend eqaz)tmgw IWPWW r%@ exai;es the contents
g{gg%lﬁlyﬁgtaﬁﬁ{}nﬁﬁ? %\tfe? GIafg:, Cﬁél%&’s%%@the-r&?e ?a%'léi <OfeHRIc8n be targeted

er conmpri se one or

toPSREITRCRE NS V| thie dewaPGRake: Ey(mqolnfgntgsthe Swed tablet, time dependent
exci pients include, but are not limted to,

conpitle GRY/OF he\ENHRBICIOPRERS-| ul 0se, Eudragit RS(r),
et hyl cel I ul ose, hydroxypropyl cel I ul ose, polyethylene
oxi de, polyvinylpyrrolidone, triacetin, polyethylene
PBAntaetut#aly-atdepeiblydeifiens e, Tween 80( r), and castor

oil. _Th d | ubl
S pr AP SaIEERHSANE RIRORS BRGNS R DR e eT A e Bolymers,
re%ﬁ@;']@ 1E§e§0§hle?ﬂeﬁﬂbr& s, aith&lis, Coingerd! disiMBE@hts, da8lvents, co-

tab et core ¢onmpri ses one or nore
sclaatd) ssurletants, huffanmstdmsofpldse%atmewgwgef(ﬁw mn’gghﬂamrmg agents,

the tabl et. Th f
Pl e acaL HAES K e € a DT O PLTAS HEoRy o nfgonts, and

cg‘lﬂggﬂéﬁ nsC tﬂfé‘rébff atpurAsdetBeal Mtceépthtle Nexdipgiedt it be used in any
acl ubl'e coating. Suitable saccharides include, but

camporrent inl mwkmg thet @l dasegaufoosei.c. ﬁalfeftﬁlﬁéts@ cogidhg.obi osc,

st achyose, t ol j gosacchar i d IR

B g L S SRR PR S PR, e b
n6OMRiRat ic0nDsé NREGMed TheHaadlvk 60 Pﬁammﬁlﬁtn@ESEmmlents (4th Ed.,

bi sphosphonat e active ingredient, a chelating agent,
Pharmaceutical Press 2003).

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

Suitable surfactants include, but are not limited to, polyoxyethylene sorbitan fatty
acid esters, polyoxyethylene monoalkyl ethers, sucrose monoesters, simethicone
emulsion, sodium lauryl 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 salts thereof, chlorbutanol, benzyl alcohol, thimerosal,



and may contain one or nore

phar maceuti cal | y-accept abl e exci pients. Suitable
wex@spisat s i nclude, but are not limted to, PCT/US2005/012537
crystalline cellul ose, cal um hydrogen phosphate,

pol yvi nyl pyrrol i done, nmagnesi um stearate, sucrose,

starch, nmagnesi um oxi de, and sodi um | auryl sulfate.

Ti me dependent delivery systens I n another enbodi nent

of the invention, delivery of the bisphosphonate and
rbgayleieequaici mtaﬁg@ni nitrgte; haronengsnl, i@nzalkagiun chlarté, eegdpyridinium

AR eIl pi B o Pt RE o ter gastric o

enpt ySuigbled lﬂl@rsariﬂélﬁﬁe ched afré Nngotadeiited % easRciEamhdite, sucrose,
ta eted to the various segnents of the lower G

gl XmPo?nde‘%b?ﬁ?ﬂrﬁta line eeltdeset o t arget rel ease of the

agont ranpiEcRely MEERE Uty el 15 BT bR, polyethytene

ghyod],hoopglend ghycol, etabrmtyg phihglated, @ag6eH oﬂ%&étﬁate@%@ﬁo% cerides, and
& Il.ium Lisbeth, Drug Dev. and Indus. Pharm
338817 (1997). Approaches to tine dependent delivery

syst SE

244 aﬂggaﬁlg Stbﬂgllrlée?s El%{juq'éf Bu d}aﬁlgfehﬁg’tg% ‘Iﬁgl é}éﬁ Zﬂﬁogg ¢§llylose acetate
t@mbﬂﬂﬂcad@d@xy{pﬁqﬁ@ne&ymﬁﬁﬂo& r plithalatege celthise) | aéd@e phthalate,

PaREMOEBEEIE HYr{ Pln 00, Eucpaice ls RO Ny RUB Bl 10G:ES, Fudragite
F$30D QU8 Fu@pgit®OS I‘Ub'(RBhﬁil élﬁqg MR ahdi '&h%elﬁ%lrﬁ%? %&, Germany),

tabl et contents such as hydroxypropy
ah@dwn&ﬂ%ﬁﬁ@yh@SmwmmmﬁxCdmmamynsu“kmﬁhﬁmh?dbogel I n

i nvention, i me- dependent
deV| ?gt%%ﬂ? T‘H&%B{St ﬁ‘udga Pitedye gt thé’? 14 dpagpepymy fteprate, stearic
adidf andgalcngr edi ent and the chel ating agent to the | ower
G tract. The active ingredient and other excipients,
including the chel ati ng agent, are contained inside
&ﬁ %ikncap(tn) wat er - i nsol ubl e capsul e by neans of
rogeF pl ug which is covered by a water-soluble

cap. Theeresextiifiventlos GurfRr Rl4tss QP methal by n@é’cﬁ{ge&' T e?&ﬁn diseases
enterlc coating material to protect the dose form %1

Rraasterired; bynabpermal qa#l@maﬁdlnhommtﬂﬂ@htabh@nm opeprigng administering

tc{jggg{énéaw ofhgﬁ Lﬂingrsolﬁ/g%ij t\évrseB% ?ﬁegg l Sld; gﬁgtn@ amount of a

p]mmrascﬂmcalhﬁ)n’qmdmg elelipdro@td Qidiaghdd 6r &Héﬂ RAmhia} Gi'%tthé"éxlal dosage
fluids. S hydrogel cap then swells, and eventual

f%%ge%kbe ®®He capsul e body, thus r el easi ng the
capspiLa&eih %Et%nz&letgf ﬁﬁr‘forﬁ'{al %Q@lu%? B! lpﬁosp%ngeerﬁtet%b&?s% include,

be targete C reg
but are not limited to, osteoporosw Paget s disease (osteitis deformans),

hyperparathyroidism, hypercalcemia of malignancy, osteolytic bone metastasis, myositis
ossificans progressiva, calcinosis universalis, and such afflictions as arthritis, neuritis,
bursitis, tendonitis, and other inflammatory conditions which predispose involved tissue
to deposition of calcium phosphates.

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

twice monthly, and monthly.



of the lower @ tract by nodifying the hydrogel plug

properties. Watts, Peter J . & Ilium Lisbeth, Drug
w®eoos/183361 | ndus. Pharm, 23(9): 893-917 (1997)PdTIUSNES5/012537

enbodi ment of the invention7 a time 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 the chelating agent to the |ower G
K_ttg‘alctd The active ingredient and ot her excipients,

i ncl udi ng the chel.ati agent, .are .cont ai ned insid

the CbF eSSl Givenip (BHRFT EOBBEES L 5 RAHOYiE, ugeful for
a%iﬁ?sté}ﬁ'%etﬂg Ol SRR MImMANKEsdrRA RFciRRLSIiMgC0ad bat@inuous dosing

e enteric-coating material is to protect the dose ,

schedute fof dailylegeektiatiren tiwes per month; dwisetmenthlyy ghmorthly. Such kits

upper G tract. n th atient .swal |.0 .
BB S5k oL R geBRL GPbaB T BB chtaiog
addf Thd SRNB8s FhrerasilioAme Roaptatdienith Rtttk @fthiblietention. Such kits
Starts to swell. Eventually, at a predetermned tj

: me
pionidetrecdnyweient@ndtaffeetive mgnissfor pxmring ihat degouibirehfo be treated takes
coating. will.rupture an e
S by R R oL RSB R o A Syt Wl Tho
cérapliice GRANE B SuctaRith éndl@deg @ing dnéans Spisich fadlitateyi aingnisfering the
the lower G tract by nodifying.the é;ore tablet, tine .
aggeraterding data mget Jod r thisp BIVEREQ: | ¢ %agqrﬁal_lance means includes

i Pﬁ%&@ggﬁ%&%@% yén%cgiglg%a em@efﬁg,i B{@Eﬁrﬁbinations thereof. The kits can

T y-acc e exciplients I nclude, but
aled omptisd 4 Mehedfot aidinpthy meamsory s imshudmg tpit ast limitgdtesg listing of the

st Woive e Sumpeins T RERER RS ey COY P AU, reminder
c@rﬁ? S§t" oAl ﬁll@e?‘qs %\é&g&ﬁ 5cl84EDHY thd hAKRE. 'E(aﬁ%_ﬁ!@to% packaging and
p al - grade i

drmaceutic yes or pignents, chelatin
dipanig; meascosivell lagevit & therett, daclding thasa slescrréqegdfl U.S. Pat. No.

Phar maceuti cal | y- accept apl ci.pi [ .
R R 15 SRR S BTGP B T, o
Vel 4. i@kd et or coating. Flavoring agents and dyes and

pI gnmént s ‘anong t hose useful herein include but are not
| i m Optiohallyt, Hbe ditd o rdopatise ret Heast soe koralf dosage form comprising a

Phar naceut i cal ci.ptents (4th,Ed., Pha ceut

RS eSS RS el W A el RSB ol fo of an
abdoMpa8fing Qutrtihb apRiferrd SRRFONS BRI calciind addRE @ftémin D. Oral forms of
Sui t'abl e surfactants include, but are not limted to

cglotuyro syitsoley faeriese sortbe ﬂ)memairwyntm mchide wppsules, compressed tablets,
RAARXY, | &R0 Iﬁ“}_(ll)lcglt D8I PornRUSH QRGuPLRRRBIEo use in the
THEL i

present invention include but are not limited to calcium carbonate, calcium citrate,

calcium malate, calcium citrate malate, calcium glubionate, calcium gluceptate, calcium
gluconate, calcium lactate, dibasic calcium phosphate, and tribasic calcium phosphate. In
one embodiment, kits of the present invention may include tablets comprising 400 mg to
1500 mg calcium.

The term “vitamin D,” as used herein, refers to any form of vitamin 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,



ermul sion, sodiumlauryl sulfate, Tween 80(r), and

| anolin esters and ethers. Suitable preservatives
w0 p@bags31 but are not limted to, phenol, al kyPCEES®NT012537

of parahydroxybenzoi c aci d28benzoic acid and the salts

t hereof, boric acid and the salts thereof, sorbic acid

and the salts thereof, chlorbutanol, benzyl al cohol,

t hi mer osal , phenyl nercuric acetate and nitrate,

ni tromer soI benzal koni um chl ori de, cetyl pyridinium
(egfdoaldifdenl, psietiﬁr;ekl m) @taantse and anatnxmrlapgclhobaalaﬁ@nl pSuduced lfeSkln and

o imLSSs B30 10kl AL 08 B S b hve sl

blfb%%léﬁll gﬁ?cacysﬂi hahhg Pi@shittatrfethballtedles v1ﬂ'h|1tnn§l!D§‘ anatD; include
triethyl citrate, polyethylene gl

h]zxirom/lht(edefoghy o |V1tad111ang|anﬁhDhm@qtg/ate@lagntqmm | ana’logs cannot be

%}% éll} m?qfﬁgle? %ﬁ%lrll gﬁg‘nﬂﬁ?nq SFI}ﬁd{J etdltlé]to (R rtt(?)gjsl‘fy in mammals.

H%Wé%lc eﬁéﬂ&&ﬁ/ﬁtedc %ﬁthl‘ﬁhpsﬁg, a¢Rimine D4 | sl |théiat metabolites may be
ydr oxypr opyl net hyl cel | ul ose phthal ate, cellul ose

adimtsitred phﬂ&rgemd@% fonyaciyd” tagas of FitaMithh) o an iBjgemittent basis,

ﬁégbﬁ:}% roﬁ‘%l ci?lelg lijrgér%gktt% &? Eﬂ'e é%gern?rgnvaﬁrggﬁ "Eaﬁ%fg éol?ude tablets

cétfpr @ﬁgn@@ﬁg“to 16000EN 8] vitand DAcr yl - EZE(r) and
Sureteric(r) (CoI orcon, Inc.,, West Point, Pa.)

Sui t &bkeeothebembedimsnt, kit (pidhe prrsent; @veRiton mﬁ?’tl’éﬂu@eo one or more
%nﬁﬁi@é& éérﬁﬁl{ ﬁﬁg @a%ﬂn%uﬁ@h tanfﬁﬂcbt thd ﬁhlﬁltep le%o&fment the

nlon relates to a net
uft dbéeestiriufger® CopaYs rabomgiO@mg@eaMrebouMOOﬂéﬂvmmn D.

abnor mal cal ci um and, phospha oI|s
adnmi Abstfelowipet rpugl nmﬂwne&ﬁfn tﬁ@g “5%@&39 Piocesses, and
conposition delivered to said human or

er, ef fecti ve anount of a
R et
ot her mammal via the oral EZ@edBEESor ns descri bed

I ca
herei n. D seases characteriz%g Hi/lafnormal cal ci um and
phosphat e met abol i sm i ncl ude, *tP*&te not linited to,

ost e%?{rgfgéateﬁgcﬁéts ConBiSRARGelRARhRIdhl EIFEA Or mans)

hyper pa yrol di sm hypercal cem a of malignancy,
osteol ytic bone netastasis, nyositis ossificans

DE P oot onabniSefodted plets obiifly beqily HEBDTA are made by
ph’?rfﬂgﬁg b tebStinAh R h ahd thApFRArtible l&dhtbhﬁi@n&ddtcﬁiﬁte and

pose I nvolved tissue
EDTA and then applying said coating composition to said tablets.
An enteric coating composition is prepared in the form of a lacquer
containing the following excipients, per tablet:

A. Enteric Coating Suspension

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

Red Iron Oxide 0.22 mg



to deposition of cal cium phosphates. The oral dosage
forns of the present invention are suitable for
w@eivsnissrati on to a patient according to a coPCT/N8IHOT012537
dosing interval of daily, @eekly, three tinmes per
nonth, tw ce nonthly, and nonthly. Kits The present
invention further conprises kits that are particularly
useful for adm nistering the oral dosage forns
described herein according to a conti nuous dosi ng
schedimethifongd gimusiom@8k)y, t hree titd3mger nont h,
twic nthI or nonthly. Such kit onpri se one or
rmre%ggg 8éloge forms conprising Osﬁ Yhosphonat e and
a chehaifiedgvagent and a neans for frgidipating
conpliance with nethods of this invention. Such kits
pr ovildé eatcgissoaiingisPrepatedaningdhe fdlovdagmethod: assuri ng

g?gf A @gnﬁﬂp L{"as?énsgoch ?E)retp%lge;ﬁtr S/datdd k%z) g}ges%q%?geogi %E(H.gl% ferric oxide,

andtalent appmﬁmaatelyﬂv&) thivdp bf e parified@nated il Ghixkigt SThe suspension
|ncleag 3 means which facilitates adm nistering the
isyapsed dorat dedstitveryhquss. a Theed $96 ginethicpnesemylyiontand the Smekning water

SO 5108 T LS BSOS PR s
30 Q}Séb@ﬂutlmommf tlr&:dlyh citiagense tonbiakd andniiteel fokaest 45 mmutes. The

incl but not mted to a listing of the days
Dl SR ensiihisdhn 0dep f4 the Eldtaeinroluoas andaniegl Gy B e 60

nfAktEd) dﬁie &Eﬁlﬁﬁg Eéatm‘g%ﬂ%ﬁﬁﬁgn %c%ne@ﬁn@g&ﬁgltfeﬁgﬁgﬁout the coating

specifically selected e patient
Pmeﬁa@hqgomfdbbtssqv@ﬁamsﬁgrmambe eratingphih akdprehedted witk occasional

T R o ——
qiRaENbT baBAg shfion e BedRAppliedS! q%ﬁle%‘@d’re theh co?;l%%gand cPllected in

Optionally, the kits can conprise at |east one
mﬂ@bk@@ﬁﬂmchonpr|S|ng a blsphosphonate and a

chel at and Jeast. o or al age for

an a%cdgﬁ%ﬁgl LRRRO ?gﬂ( ‘%?Ieﬁf’ﬁ@éaa%ieﬁ%a%wa}gé Stibove
cerapasitivh @ielLerhpiekicamibletPcolhiding NeFondfe HAIFIY PR prepared in Part

suitable for use in the present invention incl uJ)

| es, conpressed tablets, chewable tablets, and

the i ke. Typical salt fornms of calciumsuitable for

use in the present invention include but are not

| i m' Bed t o Coalpeéssed Tablbe Cahinif@ RedediongictandtBEHTAAl Ci um

a,i, calciumcitrate mal ate, cal ci um gl ubi onat e,
cal ci e ?%Fc@%lagéuspéaﬁflem piepefed Rt &, aboxp & wprayed onto 35 mg

r1§eﬁ%ﬁ¥eetab s b@%h?atﬁ@tj o HithP bgs méa&n% calfl go&tglhg‘xas Ic

cal ci um p

Actlve Ingredlents

Risedronate Sodium 35 mg*
Chelant:

Disodium EDTA 100 mg
Excipients

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

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



one enbodi nent, kits of the present invention may

i nclude tablets conprising 400 ng to 1500 ng cal ci um
wab@stness "vitamn D" as used herein, refers POI/EMO05/012537

formof vitamn D that nmay3be adm nistered to a nmanmal

as a nutrient. Vitamn Dis netabolized in the body to

provide what is often referred to as "activated" forns

of vitamin D. The term"vitam n D' can include

activated and non-activated fornms of vitamn D, as

wel | as precursors and netabolites of such forns.

Precursars of these act.ivat [ ' ok -

D2 o BURATEFE S CoTEPoNh o (D By olR Ly PleH ARy S

( chotigeadeat fndtetdodivi, @detaRdlidod ik, sodandlsthehndydottaindal

sources and used to fortify foods). Vitamns D2 and D3 .
miveneygaliing eellubdselangpasasd tardugh adyill adiaddehte, a blender equipped with

Non- act i vat net abol it Vvj I :
i e e e
infGtiféAbabnY ithanitdariD agidano gagaesimatstdaentagimisnfeshext &l ddded to the

| arge doses on an intermttent schedul e, g}ufe. to | he{jr & Th
blerder c The blend iamingi or anpresymptelnd AuBes LR L Wrengiiicnbar ot The

D2, . V] ' t hei ' y be
blg%dn%srﬁo S gérsge |F10 @Jg%ése%ﬁ{&gasﬁ&@%g%@ c%gigi?e" forms of
vitamn Don an intermttent basis, without toxicity.
In one enbodi nent, kits of tggar;l)re nt invention nay
i nclude tablets conprising 1 RlF 10, 000 U of
vitamn D‘En'té?‘ic?@@eft&?*fa‘tﬁ@@%hfﬁ%ﬁhg Ridelifonafe dndEIPTASENT
i nvention may 1 nclude one or nore nutrient tablets
conprising both calciumand vitamn D. In a further
enbodi nent, the ynit dose of.nutrient .conpri 0 .
500 Ry BaEHE A ASBRETAE ISP OO0HE ARRmAr RbaRACH described
b{mév' QYA Wiefiddl saBroRthanPikaspid 1l ustrate the
orirul ations, processes, and uses of the present )
i nveAt caringEXAMRISER E @ ppiperad Brmeri ot eqntaipiigeths following
Cont ai ni n Fi_sedr onate and EDTA Enteric-coated tablets
e?%ﬂ?]&?wﬁeﬁgab Y'sedronate and EDTA are made by preparing
a COffdrfifeAOMPOSI ti on and conpressed tablets
containing risedronate and EDTA, and then applying
sai dAcnaZRy(meavmissired by to said tabl et 90/ enteric

coati.ng conposi.t, I r in the formof a
I acq§8&)r%°d’nn{[) fny ﬁsgri’t"h@’ ﬁ%ﬂﬂgvﬂgﬂ(g exci pi ents, per
t abl ehifified 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 1 mg



A. Enteric Coating Suspension Ingredients: Eudragit L

30 D-55(r) (wet basis) 143 .3 ng (nmanufactured by Rohm
web@smes3@bH and Co. KG Darnstadt, Germany) PCT/US2005/012537

Triethylcitrate 6.45 ng TaBt 21.5 ng Red Iron Oxide

0. 22 nySi net hi cone enul sion (30% 0.43 ng Pol ysor bate

80 0.43 ng Purified Water 307.7 ng The enteric coating

is prepared using the follow ng nmethod: A pignment

suspension is prepared by addi ng pol ysorbate 80,

gr ourteatigracidc oxi de, and talc to approxilfangl y

two- tihigds _of the purified water ile.mxing. The )
suspe nglﬁlg 5% nﬁr%s)? 3féu¥aéerd At ﬁl%eggcin#%h%mu@ mO%H%O@@%Sﬁ“ basis.
si met hi cone emrul sion and the remai ning water are added

to the pignment suspension and mixed for at |east 45

m nutes. The Eudragit L 3&®mume Bbl ution and triethyl

citr r ' . M r_at | 45
i nut i Eo ey ORI R Bt B " o ¢ e
Eudragit solution and m xed for 30 to 60 m nutes. The
resulting coating suspension i s screened and m xed

t hr oughout BM@icceRsdigblsisseptainingtrisedsenate angflaTA aae made by
t : i A
PR SEE e 4t D RRRUAL SRl bt
EDJA, call tiparepplyditg said poating sempodition tdaid aylety, ed
quantity of, coating sol ution has, been appljed. Tablets

are then cddl FHCTEHEPaHBE CRRPRHtiohisPET 18 the fory oferlacquer
cOhtSiRHeI Y MG cSRbint®fpoRBRidt Ot al solids) i's applied
by spraying the above conposition onto conpressed

t abl et s codt.ai EntegiciGostiug Snsiteesiamd EDTA, prepared in
Part B bel ivv. % Conpressed Tabl ets Cont ai ni ng

R sedr onat "HRYCEBTA The enteric coating suspension

prepared i EuBaicit IA@DOYED (WeiHakRYed onto 35 g gy,
ri sedronate tablets, each tabl et” wei ghing 240 ngy %md

each cont aimpmgactured by Rohm Pharma GmbH and Co. KG, Darmstadt,

Germany)

Triethylcitrate 2.15mg
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 least 45 minutes. The
pigment suspension is then added to the Eudragit solution and mixed for 30 to 60
minutes. The resulting coating suspension is screened and mixed throughout the coating
process. The core tablets are transferred to the coating pan and preheated with occasional

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



Active Ingredients: Risedronate Sodium 35 ng* Chel ant:

Di sodi um EDTA 100 ng Excipients Mcrocrystalline
w@edosais3e 85. 8 ng Sodi um starch gl ycol ate . 6P@MUS2005/012537

Stearic acid 12 ng Magnesi dn stearate 1.2 ng * This

anmount is calculated on a risedronate anhydrous

nmonosodi um salt basi s. Tabl ets having the conposition

set forth above are prepared as follows: The

ri sedronate sodi um edetate di sodium sodium starch )
qu@inyinod fatoatingsdutiincras begrs apiliei n dabletsian¢ then capled pad selipcted in

through a mll and added to a bl ender equi pped with an
SUltPle P ONRINEFS-bar . The mi xture is bl ended for

appr X HEh Sb¥ich el bl W% tom1 581ids) & applieasy speyingahe sove

The stearit acCld and magnesi um stearate are _screened
camsbsiittianhtd corhpresdet datdiess conthising réinedrongterfind &P F Ay prepared in Part

%%EorOXi mately 3 minutes with the intensifier bar off.

B Yl end is conpressed into tablets using a suitable

tabl gt pregsmprXasPTablbts JoRtaihg REedicndickad BN BA

Cont ai ni ng Ri sedronate and EDTA Enteric-coated t%bl etf

cont Bhoenterie esside snspeasien piepated i Pt dpahoyg 1ngprayed onto 35 mg
.descr i be el ow, i Ng A Si,HAj L f-forth in
rl@%g‘?ﬁi’lteetagle%’ gacﬁg%tﬁ?tn aé@ﬁl‘%ggp ISR i sg%?%%glﬁlgf “froma

| acquetive Bigtadidtitdg t he fol l owi ng exci pients, per
tablet: Ingredients: Acryl-EZE (nmanufactured by 200 ng
Col oRéssfironpigSodivggst Point, Pa.) dPy™olids Purified
Wat ef %lgo,rrg A coating wei ght of 40% weight gain is
appl | Q BK/- conventional pan coating to tablets

cont widydagn EBXAY risedronate and 7180 mg EDTA so t hat

oval tablets, each

Excipients:

Microcrystalline cellulose 25.8 mg
Hypromellose 76.8 mg
Magnesium stearate 2.4 mg

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

Tablets having the composition set forth above 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 magnesium stearate is screened and added to the
blender with the granulation. The blend is mixed for approximately 3 minutes with the

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



wei ghi ng 500 ng, result. The conposition of each

tablet is as follows: Active Ingredients: Risedronate
w@Eeasam3i60 ng* Chel ant: Di sodi um EDTA 75 ngy BERCI/pS®N$/612537

Mannitol 100 ng Starch 15083159 ng Silicon D oxide

IngStearic acid 15 ng * This anount is cal culated on a

ri sedronat e anhydrous nonosodi um salt basis. Exanple

I1l Enteric-Coated Tabl ets Contai ning R sedronate and

EDTA Enteric-coated tablets containing risedronate and

EDTA are nmde by prepari ng aExaogtle i conpositi on and

conpresse ts ri sedr nat A,
and t hen }Fm ﬁﬁatgg%n&g%gtqn%adm@g ageh ’{égElgggd
tabl et s. ent eri c coating conposi t| on is prepared in

the form of a | acquer containing the foll ow ng
exci prignesoatge tahles centainig Hyedeqmiate azmlaEDﬁ@ Bagpasiesiyopreparing a

%arﬁ% g n%f)&?lgla %Bgr %ﬁs%ﬁls (P)ngts C&;Pglfgﬁrgﬁ as 3 )ané %’lﬁ“&gand then

afpAyifg kaidicoa é@@bﬁltﬁhltﬁbﬁﬁkﬁlété.ate 2. 15 gy TaI c 7.17
1i-lﬁﬂl'-ggd Ironﬂ%r(l de 0.07 ng Sinmethi cone emul sion (30%

0. 14Afgnissic\coatinhe@nIpitenia prayaredin thel@rmad arlacqyer eontgjning the
following excipients, per tablet:
A. Enteric Coating Suspension
Ingredients:
Eudragit L 30 D-55® (wet basis) 150 mg
(manufactured by R6hm Pharma GmbH
and Co. KG, Darmstadt, Germany)

Triethylcitrate 10 mg
Talc 30 mg
Black Iron Oxide 0.1 mg
Purified Water 250 mg

The enteric coating is prepared using the following method:

The talc and black iron oxide are added to a portion of purified water and mixed
until uniform. The triethylcitrate is added with continuous mixing. The resulting
pigment suspension is next passed tﬁrough a 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) 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 below.



The enteric coating is prepared using the follow ng
nmet hod: A pignent suspension is prepared by addi ng
w@eiogaasbat e 80, ground ferric oxide, and tal cP€DUS2005/012537

approximately two-thirds oBB4the purified water while

m xi ng. The suspension is mxed for at |east two

hours. The 30% si met hi cone enul si on and the remai ni ng

wat er are added to the pignent suspension and m xed

for at least 45 mnutes. The Eudragit L 30 D-55

sol uBion arférapressed JibletstGantaniagRisasndriateeandfla T xed

for | east 45.m nutes.. The pigne spension is

t hen 186 SRS RHE BTy PRl Buruhd° RS sS hardeg onto 5 me
ris@irOkhtéitaBléwe Scach Bdldt SRiHih N PACHR ah A GadHUSRERSInGN | S

screened and m xed throughout the coating process. The

cor e ACHBe Biggedigres:t r ansferred to the coating pan and

prehgat.ad WetdQaeasi onal joggi ng. Sml gts are coated,
using a typlcaF pan coati ng process’un?il t he

requiCheiatiantity of coating solution has been appli ed.
Tabl ets are_then cool ed and collected in suitable
cont PR ER A4t i ng wei ght gai n dP-0m086 (t ot al

sol i gg)i jedts@Ppl i ed by spraying the above conposition
ont o coﬁpressed tabl ets containing risedronate and
EDTAMipmoeryatallthei cellflasé¢ B bel ow. B. 1@@6pngssed Tabl ets

Cont gi ni ng R sedronate and EDTA The enteric coating
suspgﬂ@PWtﬂPéﬁg'F@g‘tq n Part A abovgr’f‘% sprayed onto 35
Ny rReeHE efate tablets, each tabl etl_glﬁ'gghi ng 230 ny
and each containing: Active Ingredients: Risedronate

Sodi inflg$amguntdh edlewlated bh sotiedron @O EAhIdYOusIPOnosodium salt basis.
Exci pients: Mcrocrystalline cellul ose 25.8 ny
Hypronel | ose 76.8 ng Magnesium stearate 2.4 ng * This

anDUmhbet§ hﬁaihg WA REhRItioR skl HRAREPA fe ?Péb\é%’doéé%‘ol,lowsz
nonosodi um sal't basi's. Tablets havin he conposition

set The tabletbove raensret dpasiedngshe wise ate Tdetive ingredient and the
Efa).gg\e%tg P%E:Or% };dzc? %{i?r%ggt%ﬁ}n%tc%llgfogg gnitg i th}X %ﬁél?%iahSér.e’ 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 glycolate are added and mixed until uniform.
The remaining stearic acid is then added and mixed until adequate lubrication is achieved.

Tablets are then compressed 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 Sodium 35 mg*
Chelant:

EDTA 75 mg



cellul ose are passed through a mll and added to a
bl ender equi pped with an intensifier bar. The m xture
w0 goobliesssed for approxi mately twenty m nutes wWaTUsives 012537
intensifier bar on. Approxidfately 50% of the magnesi um
Stearate is screened and added to the bl ender. The
blend is mxed for approximately 3 mnutes with the
intensifier bar off and then chilsonated and m || ed.
The renmi ni ng nmagnesi um stearate i s screened and added
to t W&clpiemtder with the granul ation. The blend is
m xeggftor approximately 3 mnutes with the intensifier
bar Off'>The blend is conpressed into tavl™€s using a

Sui t@lpﬂcﬁ)c}@mug{e_ (pémﬁéseExanpl e |V Enteri goq:ﬁgt _ed
Tabl ets Containi ng Ri sedronate and EDTA Enteric-coated

t abl &t Shis emoantiis walcriatpd dmoniasedrapate anbydrons monagheliyy salt basis.
preparing a coating conposition and conpressed tablets
contai ning risedronate and EDTA, and then applying

sai d Acaattie®feRegrositk sodiuind EDAIA] 1AA6Neeid mARo@D&t8linG cellulose is
coating conposition is prepared in the form of

moariefiser Wil ek nd gkoeadeds gkireiidn gned seligsenipeds Tb@%ried particles are

Sy ook Bt 2yl RUEREILARed PRGN By 13,
by R@heeibee osati@giias dredfollowin§Gonigasimehadt , Cer many)

Trie Icitrate | Org Talc 30 ng Black Iron Oxide
0. 1n§‘1’ PP¥ited Water 250 ng The enteric RBEAPSHS i s

prepgngdsHsi tPptdd fol | owi ng net hod: Thggtal ¢ and
bl ack irgn oxli de are added to a porti onggf purified

wat eflriathgtlontrated until uniform The triewhylcitrate is

adde .t h nti nuous m xi ng. The resul ting pignment
suspgﬂﬁo&ﬂlgg next passed through a scréen or a

suitghlce mll to break up aggl onerates. sThe Eudragit L
30 D-55(r) is screened and then added to a suitable
vess®aternd diluted with a portion of th&7purified
wat er. The pignment suspension is then added to
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 turned off and the particles are
cooled to room temperature.

The lacquered particles are powdered with talc and encapsulated using capsules

(capsule size 0), with a 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



the diluted Eudragit suspension and m xed until
uniform In a suitable coating pan, the conpressed

wo 258183110 kg) containing risedronate and EDI@&Y/US2005/012537
descri bed bel ow, are warnmedéto about 30-35C. The
enteric coating suspension is sprayed onto the tablets
at approximately 30 grans per m nute. \Wen the spray
cycle is conpleted, the tenperature is reduced and the
tablets are renoved and dried at 30-35C for
capiprassaditabletsycottaiong risediramét amigodeing hexagaitapho§paBfdand then

bRl ik eomedhBrLOsat BBy s "cont ai ning.
ris eqq@ﬁﬁEtQany;lbg INEELS N @B%@Léﬁr)ﬁ&%ﬁngc&ﬁf)&%& is prl_eﬁgred in

Conpr essed I'ets Containing Ri'sedronate and EDTA
thenfoamiof adenguenepnéainips it foHopmerexcipderits pPatebles above i s

sprayged ontp . i ronate tablets, each tabl et
wei grﬁ'ng szgmgrirggglr?ge ég%ﬁlg i ni ng: Active

I ngr edi ent Ingiideagt onat e sodi um 5.0 ng* Chel ant:
Di sodi um EDTA 75.0 %Exci pients Mcrocrystalline
cel | ul ose Hwlragit) 1698 um st arch gl4Pdbingt e 9 ny

Stearic aci * ThI nt ~l l.cul on

ri sedr onat e(ﬂlg %ﬁ%&#ﬁgel? sbyrrigzr)l%ls1 gﬁ?ﬁ?ﬁ (s}g%tlfa%ggés %@iﬁ@?@dﬁ
GQeaviamyQ t he conposition set forth above are prepared as
foll . The tablets are prepared by sieving the

(i se BROHITEIORY m?igﬂ??ﬂg’rl%ifi ent 18488 the EDTA with A of
the gugrocrystalline cellulosqqgipio a twin shell

bl ender. The blend is then m xe ntil uniform Then,
1A ofEthanel stearic acid is adddd0add the blend is m xed
further.. The blend is then is roll]er conpacted and

ml Hr.lﬁ%ggtteérrai ni ng nicrocry8t31ine cellul ose and
sodi g gtialsehibR arhL Co ARG Vi |

uni form 1Tﬁe r enai ni%gs%srfa%aﬁl C ac:lhg@?%dv{lﬁg%]égg; ed and
m xed talstsubpeadiog isaprepirad by eddingtale & aphixdmettly disdsthitdsof the

pl?rriﬁecf @g—‘@r ol gn?fiﬁg.d ThE s%pgl%tic?nr % ntqi?cgch %r aﬂe%gtstO 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 R6hm Pharma GmbHand Co. KG, Darmstadt,
Germany)
Triethyl citrate 6.0 mg
Talc 15.0 mg
Red Iron Oxide 0.25 mg
Purified Water 260 mg

The enteric 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



Exanpl e V Capsul es Contai ning Enteric-Coated Particles
Capsul es containing enteric-coated particles are nade
whyoopnesar i ng particles of the risedronate sodPCUS2005/012537

active ingredients and EDTA7 and then encapsul ati ng
theminto a gelatin capsule. The particles have the

follow ng conposition: . Conponent rrg/ capsul e Active

I ngredi ents: Risedronate Sodi um 35 ng* Chel ant: EDTA

75 nyExcipients Lactose 50 ng Mcrocrystalline

fgeit laabiose BOrsglhe Biviragith30M-55 solotibe andatrethyd nitente are combined

a ‘F R edréloefé fﬁg qud F o‘#ﬁ? nosgr%:egtgnstuggaeléltswgﬁ% then addéH to tllile Eudragit
sETuBERRAYRLA! oS0 ©8d0 MIMRER. The @&hﬁh@;b%@a%ﬁ g&?sﬁ&fls Wened

kneaded, extruded, and spheronized
a@@mxaﬁltb@uah@ltéhm@@quspmcysseoat ed with enteric coatl ng

et or P& coBRFPRATRES R BREHPRERsRY ot RBLTro i ¢ Conting pan and

fehegied &ith dmdsfcaﬁs inEUdha@binptesY thble®(afd ced with the Acid
pTr| et hylcitrate 6w§rg1t Ff oam AFp Talc 7 Water 275 The

Splable; CQating gy ‘W@h th@@r%@mdé@atmg&vsmm|%m alypigel panecoating
ptﬁyg;@stsﬁx‘#xtﬂ ﬂxe%c@g fed qctﬁgntﬂg of at}’leg Sﬁlh.lgloé 21? ei? Inegl aé)gg?(r n’ga‘ql%ts are then

ccpn“lﬁbambai)llletﬂeﬂqusLﬁ@bIefb@n’@mwﬁdee set forth in Exanple
13. In a suitable coati the particles are

o G B T s AEd oAb GosHIE oI o the
Eﬁ‘v\bgflg 'Ct%gtéﬁé’ (fotf‘cﬁ Qﬁdst doflfafeddy iR rof‘me%r@taﬁﬁ%&)e%t) i a&géd by
spraying the above comp051t1on (A and B) onto compressed tablets 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 150 mg
Excipients:

Lactulose 300 mg
Stearic acid . 14.5 mg
Magnesium stearate 0.5 mg
Purified Water 100.0 mg

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



particles. Wien the spray cycle is conpleted, the air
is turned off and the particles are cooled to room

wao egoprtBsure. The | acquered particles are powlBCEUS20%/612537
tal c and encapsul at ed usi ng8capsul es (capsul e size 0),
with a commercial capsule filling machine. Exanple Vi
Bacterial Enzynme Triggered Tabl ets Containing
Ri sedronat e and sodi um hexamet aphosphate Bacteri al
enzyne triggered tablets containing risedronate and
sodi dabletstrrimgdbt oeppesi@onsset faricaboliy arsrmeerparedas fallowe:

cont AP PR PRE BB to S RELaRTRRR e ANBamh he stari acid
af¥hsdcdaRroapR b YhillGnd alide @Al bl et i iad ht&Riffer bar. The

tablets. The first |ayer (Acid Soluble Coating Layer)
miEtd is flandnd bxiappwimaielytenmindes with the ifisnsifief bay on and

r t.ai ni f Ql|_ow cipi.ent.s,...per . o

e B v P R A - L G, HEPBIRT, S BEbomiti at 30°c,
piseld th@bighfa hi0(The MHBgkdsivh {tomnidfiasiresned ahy afdart PReBieRder. The

GrhHand Co. KG Darnstadt, CGermany) . ) )
blapd issixs dpranpeRiprEdl § minaes. (thekjendis comprasgeddntmtablets using a

' Lfied Water 50 nL The acid sol ubl e coati ng

mﬁé@gﬂ%%§f2%§%sing the followng nethod: A talc

suspension is prepared by adding talc to approxi mately

one-third of the purified_water while m xing. The

suspension is mixed for abX¥BR&VHwo hours. The

Eudr gghd Dgﬁ&%nt%lﬂrﬁltgygéé’ﬁﬁ(@ﬁ‘ﬁ’%\k oW 'ﬁ%qw&%rcﬁ{aﬁe aéld Sodium

added to the remai ning water and ethano xture an
Cittate unt i | di ssol ved. The talc suspension is then added

to the Eudragit solution and m xed for 30 to 60

m nutes.. The resulting coating suspension is screened

and m xed tripne wEhesdent BRI BRBLE TEbIBIERBring 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

Ingredients:

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

The acid soluble coating is prepared using the following method:

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

coating solution is screened and mixed throughout the coating process.



B. Enteric Coating Suspension (second |ayer)
I ngredients: Eudragit L 30 D-55(r) (wet basis) 150 ny
w@ pesisat ured by Rohm Pharma GrbHand Co. KG PCT/US2005/012537
Dar nstadt, Germany) Triethgd 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 pignent suspension is prepared by addi ng
ground ferric oxide, and talc to approxi mately
Bt wo- Enferigasting Resyensiohi ed wat er while mi xing. The
suspensi on Iis g’x df or at | east two hours. The
Eudragit L 3¥CB°58" sol ution and triethyl citrate are

conbi ned arghdrighed 30 ©-58® (We@skis#S M nutes. The mg
pi gment suspension is then added to the Eudragit
sol uti on arftrepifRedraddry Réhm Shamaimbilesd CohK G, Exuinstadi

[(Rg suspension is screened and m xed throughout
Gt%ﬁgéﬂé)gati ng process. The conpressed tablets as

descTtibggl deuew are transferregdhg the coating pan and
preheated with occasi onal jogging. The conpressed
tabl 886 are coated with the AP DI ubl e Coating then

W t hpthe Fg5d ¢ Coating Susp%%inq using a typical
pan coating process until the féqurred quantity of

coat PmgfisbWatdron has beep6@pl i ed. Tabl ets are then
cool ﬁg and .coll ected in aui,t abl e containers. A coating
wei ght GFTC egatingas pisparen using the felpwrgenetbadi ng and

13% . iC: | . i 0
2% bl AU A0SR, RS ARRLSHA
apphexiadatle tweothpals iof thepurified mhtﬁ)wlﬁfetmixgngml’}&ﬁ@eplension is mixed

i ni i t d. iurn : :
T RN ST R
g L
sotwtiasrand nozed forgdOta $Penisien Phepranltidg icoatRay suspenaivd iBscreened

4 aargi%giﬂ%gﬁ%}r’??% %ﬁgﬁﬁ%g%ﬁ%nﬁ ri sedronate tablets, each

The compressed tablets are transferred to the coating pan and preheated with
occasional jogging. The compressed tablets are coated with the Time Dependent Coating
then with the Enteric Coating Suspension using a typical pan coating process until the
required quantity of coating solution has been applied. Tablets are then cooled and
collected in suitable containers.

A coating weight gain of 10% for the Time Dependent Coating and 13% Enteric
Coating (total solids compared to that of the core tablet weight) is applied by spraying
the above composition (A and B) onto compressed tablets containing risedronate and

sodium citrate prepared in Part C below.

C. Compressed Tablets Containing Risedronate and sodium citrate

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

Active Ingredients:

Risedronate Sodium 5 mg*



each containing: Active Ingredients: R sedronate
Sodi um 35 ng* Chel ant: Sodi um hexanet aphosphate 150 ny
we@spieat s: Lactul ose 300 ng Stearic acid 14. BCTS2005/012537
Magnesi um stearate 0.5 ng Purified Water 100.0 ng *
This anount is calculated on a risedronate anhydrous
nmonosodi um salt basi s. Tabl ets having the conposition
set forth above are prepared as follows: The
ri sedronate sodi um sodi um hexanet aphosphat e,
| act @hhekwet:and the stearic acid are passed through a
mll .and added to a bl ender equi pp with an intensif
er bgPalthgg’fﬁg%(ture i s bl ended for%gBﬁ?%xi mately ten
M nutERsipnt h the intensifier bar on and granul ated
with the purifed water for 15 mnutes. The m xture is
dr i edligrosrystagline Gelld®€, passed thrd08Amgnill. The

magnesi um stearate i s screened and ded to the
bl enggé?sféa%eéﬁﬁ? g?fg’u?ls m xed for ap&? XPfately 3
m nudesmitdhe bl end is conpressed inpomg@bl ets using a

sui tabl e tablet press. Exanple VII Tinme Dependent and
Ent eMagnesunstPardd| et s Cont ai ni ng Ris®Er onat e and

Sodi g@ﬁ@@f@é@w@ Dependent and I%Btn,?ri c Tablets

cont Fonate and sodium citrate are nmade by

pr ep&ufifigd Watevo | ayer coating conpasdDisen and .

corrp[kess,ed tabl ets containing risedronate and sodi um )

ci t r at Ehis ABOuNIR calpwptpd 98 agisedropatganhyirewiimeaesodam sajt basis.

said tablets. The first layer (Tinme Dependent Coating

Layer) coating conposition is prepared in the form of

a polytets haempahscongpdsiteonfset foothi abgvexreippépanddsas foRows:

let: A . Acid Soluble Coatin ayer )

tab ﬂle rlsedrOI(l:al’ugj sodcljuryl, so‘(si um gltrlate(‘,:’ mlfcr%crystallme 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 approximately ten
minutes with the intensifier bar on and granulated with purified water for 15 minutes.
The mixture is dried overnight at 30°C, passed through a mill. The magnesium stearate is
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 35 mg
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B. Compressed Tablets Containing Risedronate and EDTA
The coating suspension prepared in Part A above is sprayed onto 35 mg

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

Active Ingredients:

Risedronate Sodium 35 mg*
Chelant:

Disodium EDTA 150 mg
Excipients:

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

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

Tablets having the composition set forth above are prepared as follows:
The risedronate sodium, EDTA disodium, microcrystalline cellulose, Spray dried

lactose and sodium starch glycolate are passed through a mill and added to a blender
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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.
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intensifier bar off. The blend is conpressed into

tablets using a suitable tablet press. Exanple VIII
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500 ng and each contai ni ng:
Triethylcitrate 10 mg
Talc 10 mg
Red Iron Oxide 0.01 mg
Simethicone emulsion 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 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 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.



Active Ingredients: Risedronate Sodium 35 ng* Chel ant:

Di sodi um EDTA 150 ng Excipients: Mcrocrystalline
weetosulsse 50 ng Spray Dried Lactose 245 ng SoRKCTIS2005/012537

starch glycolate 15 ng Magdési um stearate 5 ng * This

anmount is calculated on a risedronate anhydrous

nmonosodi um salt basis. Tablets having the conposition

set forth above are prepared as follows: The

ri sedronate sodi um EDTA disodium mcrocrystalline

cel | W\ esgingSpreaht grinedf 9% Gstl aolidsy dsliapphist &y apraying the above

bR L G ol o bl SiiSinFislandBahesc SR L e fgared n Part

B seibfyended for approximately ten mnutes with the
intensifier bar on. The magnesium stearate is screened
and &dded teompresdst diabllets, Cattainipigehdndronate sed EDAA
approgxinmately 3.mnutes.with the.intensifier . bar off.
The. B R<Fi ol itk SsERirh Prrob b et S Ve ST ito 70 me
aleabionbteAIES, cab) aibMt SvdighiBRgOEmiahd BRAY SR ihingger ed
Tabl ets Contai ning Al endronate and Tartaric Acid
Bact éyctixe Insiedigds:Tr i gger ed tabl ets cont ai ni ng

al endr, .tartaric acid are de .oy preparing a
t abl g‘tlgrgﬁér%é@%bgjghgonpr essing into @lﬂl%ts. A
CompiCasketl Tabl ets Contai ni ng Al endronate and Tartaric
Aci d_The 70 al endronate , each tablet wei ghing 680
ny atusaditEn ai ning: Active |ngrlé8immts:

Al en@ggigfgn@s. Sodi um 70. 0 ng* Excipients: Guar Gum 300.0
ng Hydr 6xypr opyl net hyl cel I ul ose 50.0 ng Tartaric Acid

250. Minwcrystalline cellulose 119.5 mg
Crospovidone 9 mg
Magnesium stearate 1.5 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 2 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 cdmpressed 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 citric

acid, and then applying said coating composition to said tablets.
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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 Eudragit L. 30 D-55® is screened and then
added to a suitable vessel and diluted with a portion of the purified water. The pigment
suspension is then added to the diluted Eudragit suspension and mixed until uniform.

In a suitable coating pan, the compressed tablets (10 kg) containing ibandronate
and Citric Acid, described below, are warmed to about 30-35°C. The enteric coating
suspension is sprayed onto the tablets at approximately 30 grams per minute. When the
spray cycle is completed, the temperature is reduced and the tablets are removed and
dried at 30-35°C for approximately 1 hour.

A coating weight gain of 17% (total solids) is applied by spraying the above
composition onto compressed tablets containing Ibandronate and citric 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
Ibandronate tablets, each tablet weighing 600 mg and each containing:

Active Ingredients:

Ibandronate sodium 100 mg*
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Example X1I
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

Excipients:
Eudragit S100® (dry basis) 12.9 mg
(ménufactured by Réhm Pharma GmbH and Co. KG, Darmstadt, Germany)
Dibutyl Phthalate 2.59
Talc 3.54 mg

Red Iron Oxide 1.37 mg
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B. Compressed Tablets Containing Risedronate and EDTA
The enteric coating suspension prepared in Part A above is sprayed onto 35 mg

risedronate tablets, each tablet weighing 240 mg as prepared according to Example IB.

Example XIII

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*
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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
Triethyl Citrate NF 3.2
Simethicone Emulsion USP 2.1

Yellow Ferric Oxide NF 0.04
Purified Water 225

The talc is added and the yellow ferric oxide is added to a portion of the purified
water and mixed until uniform. The triethyl citrate and the simethicone emulsion are
added with continued mixing. The resulting pigment suspension is then passed through a

screen or a suitable mill to break up agglomerates. The Eudragit L 30 D-55® is screened
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A coating wateaflcoafdRatléts SomAtntdgi@liraate SREDBA are made by

applied by spraying the above conposition onto
PriEbHPIeetng sonpesticomdeanmegssed vbihtoertaningdisEdDaate and

EBF[%E) W& gleh rzlippplfi}{ntg s%iéj c%lagl% composition to said tablets.

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

A. Enteric Coating Suspension

Ingredients:

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

(manufactured by R6hm Pharma GmbH and Co. KG, Darmstadt,

Germany)
Triethylcitrate 2.15mg
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



B. Conpressed Tablets Containing R sedronate and EDTA

The enteric coating suspension prepared in Part A
w@bwsa13331 sprayed onto 35 ng risedronate tabl epGT/UB0$1012537

tabl et weighing 240 ng as pPepared according to

Exanpl e 1 B. Exanple XI1l Capsul es Contai ni ng

Ent eri c- Coat ed Beads Capsul es cont ai ni ng

enteric-coated beads are prepared by preparing

enteri c-coated beads, and then encapsul ati ng t hem

inixeg fer Qjé‘??ét e e (Tee: 30Ph sinteshidenccamilsion aod thenemammg water

that are coa ed th rrerlcf
ofia Rk EOAE Rantol e p S Sis i TR L PR st 130
DUSI®Qolutien PAOERH ittt 48 R:Bnﬁﬂé@'aﬁ&"m&é@fo? ﬁﬁfé&stalﬁ‘?nmutes The
next enteric-coated usi procedure described in

pRatent Sispensoen is shenRidded tcotgaﬂigdragmommn\amb atlmﬂ Bedfiso 60

m%g%on@%t %éc a%ﬁlﬁlgg ggl?slpseg%&g %ashgegﬁecgﬁrg{n 1xed %Ioughout the coating

plitedsOXViRcORYhBIRlshiyd G@lsaH A6 iDodaahy A ERRhEAE Mt occasional
3350 2.5 Purified Water 700 * This anmount i s

jogaingu | Tablets an caated, s@@g@m@ammmwpmfgse zugdl herepiited
- D t
qlpé?l%IP;Of éﬂﬁné &?ﬁ&ﬁjﬂa%tb%ﬁ% ) q%eilfzif I-E'Agf: aa(rgﬂm B Iégtagg cg“%fted in

suitablehypdtadneynr opyl net hyl cel | ul ose i s sIomAy added. Wen

t he hydroxypropyl net hyl cel |l ul ose is dispersed, the
pol yet hyl ene glycol is added and the solution is

e 50510/ 306, 0TS o LAECLIEL B Lomposivn

oﬂ[tn (eainprﬂsselhyblagg:bﬁﬁﬁﬁﬂg fsedraiate ziﬂﬁl@D’ﬁAXpﬂépWeﬂ fin PY¢ B below.
ﬂﬁr solution until uniform . In a suitable coating
colu

© CHIFC CORYAR SUERBY R PEcPRredhm R A Boap iy mwétomﬁs mg
ristdna@dbicReBadh b1k ﬁ%gﬁlﬂg alg Hg‘ﬂldgggg 951 151 ample IB
ve I s spray

suspensi on prepar ed y app yrng a
coating 136% wei ght gain to. the beads. Wen the spray

gycle is conpleted, the aﬁ%ﬂﬂi gsyned of f and the
eads are cooled to room ure

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 Rohm Pharma GmbHand Co. KG, Darmstadt, Germany)

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

Polysorbate 80 0.50 mg



B. Enteric-Coated Beads Conponent ng/capsul e

Ri sedronate Sodi um and EDTA- 273. 1 coated beads
w@prospased in Part A above) Eudragit L 30 D 55¢€1/U$200$/012537

basis) 106 Talc USP 16.9 Thilethyl G trate NF 3.2

Si met hi cone Enmul sion USP 2.1 Yellow Ferric Oxi de 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 m xed until uniform The triethyl
ParifiedNateind t he si met hi cone e@d0%i®n are added with

158 R e Phng G- LEMR P B BB o i T to
Abplgﬁienuwsp@gicﬁﬁglp éﬁﬁed biheldEgdscrgiotbate 86 g@o@ﬁi fe)nd §xide, and talc

scr eenedand then added to a suitable vessel and
teprraeEEally verthiedsaf she Brifiedevaen whilemiviag.e The wespension is mixed
i 0
(ATt pRUSRETAT oA S 0o LA L g ot ae s
tcsmetlﬁQMentcmpdamg)nca)idlmmeﬂl’fer ati redrisnattitesanThe Eudragit L 30 D-55

DTA-co s .are vvar to the appropriate
S§ ‘éutyl%ﬁgla@ﬁft &rs eo aﬁqi R99 s fer ¢k least iddgmimges. The

p%@%h%ﬁﬁoﬂe@ Chipeddadd th"ﬂEé Eﬁdfa%cswh?t d afd hiR€d for 30 to 60
he spray cycle is coffpleted, the air is
miimirtese d L lod fesulTlhg cogtatgehspaaia insacatedrand raie@ Phrdighout die coating

2 hours bef ore encagpsu] ati ng. The beads
PR ool SiTai AR HIeS Pt idied 1GHes Foiand prcheated with

@o%@i%ﬁéle inBg P PP oRRKiHABs ! | |
° XI'V Entjgrgl?lcECoat ed Taggl elts %olﬁt@sg?ﬂrél ﬁogtélgl gg@?onate Iﬁ)ém coating

pIEOTA, il dhe cequirad emantatbl ce”tcswabng]sdunom has beedrpplzde @mgbules are
a coating conposition and

i EDTA .a i dl F
COpY Séglécga? gelg %itﬁs%l aﬁ’éer?l sedronate and EDTA,
Addodtihd) @i Bhii o 93$/@(t6’tapﬂﬁlfdb)”hg aBPIROSY §ring %@S;?do% composmon

tablets. An enteric coating conposition i's prepared
ontp soft gelatin Lapsules cquigining 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%) 27.1 mg
Purified Water 17.1 mg




contai ning the follow ng excipients, per tablet: A

Enteric Coating Suspension Ingredients: Eudragit L 30
w@2@501P3(wet basis) 47.8 ng (manufactured by RONIS2005/012537

Pharma GrbH and Co. KG Dasastadt, Germany)

Triethylcitrate 2.15 ng Talc 7.17 ng Red Iron Oxide

0.07 ng Sinethicone enulsion (30% O0.14 ng Pol ysorbate

80 0.14 ny Purified Water 102.6 ng The enteric coating

is pre i ng nethod: A pignent
suspeﬂﬁgltgmunsdlpmelpared by addl ng pol ysotlﬁang 80,
groun( \U | L(J.I \J IT(J.'FIPI U bl7

t wo- t h.FPé’éé@deﬁQuﬁﬁn ed water while MET The
suspenﬁmglﬁg%\qul T@R3al 1 east TWo NoLg g o) =—30%

si met hi cone _enmul si dn_and t he renai ni ng vvater are adde&l

to thelptajment suspension and m xed for2Btmgeast 45
m nut @ The—Euds anl + 130 D5 '—_\'—_\/ rL solution and

triet} _\}Fptaéﬁtap%tleewalrg@tcowb. ned and ni xed764omgatl | east
g SR PR N R

The resultl ng coatl ng suspension is screened and m xed

t hr oughout t he co ting. process. The core tablets are

tr angf’grgf‘éﬁmt SaRSH s disitien hepeapasiion: e cferthoabgive tare prepared as
fARGAsI onal jogging. Tablets are coated, using a

typi cal pan coating process until the reqU|red

q uanfThe Plafyl dxatdgol 6l edriden ishalded eensispatsi@ttanl aiplippel with an

t.h and Il ect t abl ont ai ners.
OB g AP S ATsIe SN is0BuR EBGA oo sippem digxide are
pR¥ed BraYIHNY hillCaRP ¥R qg%@%l&éﬁ%ﬁ&%g IC@@ Ganed w1th continued

tabl ets Tcontaining ri ronat e pared
miging. Bl nowure hie b@mﬁed ifor aplabxm@tdys@emnmns pr"Ehmabbdd is then

d t 5 edronat e
R TR T -
and\plX@eiPhvatet ﬁrézﬁékﬁ'ﬁlh@d 391/ 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 XVI
Enteric-Coated Tablet for Releasing Citric Acid in the Jejunum

and Risedronate in the Ascending Colon

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

the following method:



Enteric-Coated Soft Gelatin Capsul es Containing

Ri sedronate and di sodi um EDTA Enteri c-coated capsul es
w@oemwsAa13Bng ri sedronate and EDTA are nmade by prP@pES100%012537

a coating conposition and $&ft gelatin capsul es

contai ning risedronate and EDTA, and then applying

said coating conposition to said soft gelatin

capsul es. An enteric coating conposition is prepared

in the formof a | acquer containing the foll ow ng

exci pictime Sgyeper tablet: A Enteric Coating Suspension
Excipients: Eudragit L 30 D-55(r) (wet basj 200.0 ngy
(rrangﬂfoggjtoﬂ%td by Rohm Phar ma GrbHand Co_mg{'@iﬁet
Dar mptigdionafesdodmmy) Di butyl phthal ate 1qungg Tal c
30.0 ng Red Iron Oxide 0.25 ng Sinethicone enul sion
( 309yOraupmpyPocthgleelbdose 80 0. 50 ngPur il00@adg Wat er 350
ng T jc coating is prepared using.the follow ng
wethgggagﬁgﬁbnent suspension is prepare%069gadding
pol yagichetwtaihe Qsl06sE ferric oxide, an@oqﬁgc to
approximately two-thirds of the purified water while
m Xi ﬁ&aﬂw‘é’lﬁiuspensi on is mxed for at 118488 two
hour§uﬁﬁgfwg %6sinethicone emul si on andquS remai ni ng
wat er "are added to the pignent suspension and m xed
f or &t Thisasioudis Bhloulard.on BésefrogbRnhy drod®dmbonbspdium salt basis.
sol uti on and di butyl phthal ate are con%i ned and m xed
for at |least 45 m nutes. The pignent suspension is

then éaﬁg&ﬁireto? rfs?,ﬁroﬁ'é{g @@(?th ﬁ?&r&ﬂ.{ﬁﬁ%ﬁ&%ﬁ&l@%ﬁqloﬁg{%ﬁ(@h 1500, and

to 60 m nutes. e resu g’ coa suspensi o
nsavewsalinenglinioxeds et gragltadd inhe higlatheag nikecesth . pufified water.

of t | ati.n capsul es are. tr rre o the coating ., .. .
ThS SteafFt i I S e A GRSt O o hAgE. TR piric acid i
a@RYBHINMERASH | LR wALIR AL ﬁﬁ‘ie@qmtiy%hﬁgm"i’, 4P E mﬁ@%ﬁion is discharged

I ed g of coatl ng

~coating process until the requir uantit
idoh dibendruhms been appl i ed. Capsul es are then cool ed

and collected in suitable containers.

Citric Acid layer:

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

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

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



A coating weight gain of 13% (total solids) is applied

by spraying the above conposition onto soft gelatin
W@ apsais3l cont ai ni ng ri sedronate and EDTA, pr epar/es200$012537

Part B below. B. Soft Gel atténg Capsul es Cont ai ni ng

Ri sedronate and EDTA The enteric coating suspension

prepared in Part A above is sprayed onto 50 ng

ri sedronate soft gelatin capsules, each wei ghing 764

ng and each containing:* This anount is cal culated on

a ri sdgrenteasicesoating/ birsabis foliomaspchimpostadntpeb &bile:  Sof t

gel a{én capsul es having the conposition se} forth

above BRI Epar ed as fol | ows: The O eoyP&f#istogol - 6

A ycanigegst i mo@lded to a suspension tankgequi pped wth

an overhead m xer. The risedronate sodium disodium

EDTA Trigthyilaitraigl silicon di oxi de are passi@dthrough a

mll Ig\ond aﬁdgdhto the A eoyl Macrogol -6 cerides

wi t h CONTH NS M xi ng. The mixture is bl®Nded for

appr @utifiell §layer60 m nutes. The blend is tfygn deaer at ed

and ready for filling into capsules. Wth m xing, the

gl ycerin, sorbitol special, and purified water are

c ' hn. uyum sel . at i s .applied. .
a1y CFfh P e AR HIMACEP St Bipsesyt Ao i contined
ngeing! iThe Budedpiteld 100® isradded Wit cohfinRdmbase. THhesidRble coating pan,
mass is exam ned for conplete dissolution of o
theasamrepssed 1ayeraddablets (46 e} prniainimgtrisedroants iniogk dayer end citric acid
- ARPd| ' h ' i Sihad coVi ce, of . Lo
AR IR B b 2l Pl T AL B8l soaging cppgpposion s
spiiaged bht@nihe rebleexatdpprdxd@bieRe 0 Neam#hiane FP8En Bhdigpray cycle is
No., 1 are added with contjnued m xing. The gel nass is

complefredy fledempeisive &t eduerd andgihaitahlets aracsmayed and dried at 30-35°C
f@%ﬁﬁﬁﬂﬁ%g{){g&gssi ng. The fill material is then
d

encapsul at on a soft gelatin capsule filler. Exanple
XVl Enteric-Coated Tablet for Releasing Citric Acid in

the Jejunum and R sedronate in.t cendi ng Col on An
enteric-coated | ayered tab‘?’?ﬁn@%%&&ﬁi ng risedronate

sodi W55 IkeOREmhAYRIgnBSA Gith doStnRGlofal GHRAS i
| ayer is desi Iélned 0 that tHe cit 'Pﬁ%dsglcﬁs&él S rﬁgj gsagrgglmbed the
entarig-aeatp@ prah Wiosagedorh e frixeaule hatoebd ke beeesedelly, ¢dmprising 35

S ing co The.tabl et. {.S, pr-epared accordin
R SRR R T e DR B T e R G FsBhERE: fis tablewes 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 XVIII
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 experience upper GI

irritation or discomfort.



Ri sedronate sodi um 50 ni g*

Hydr oxypr opyl net hyl cel | ul ose 100 ng Starch 1500 90 ny
wob@socsystal | ine Cel lulose 50 ng Stearic Aci dPADUSIH05/012537

Purified water 60 ng This &Wount is calculated on a

ri sedronate anhydrous nonosodi um salt basis. A mxture

of risedronate sodi um hydroxypropyl nethyl cell ul ose,

starch 1500, and mcrocrystalline cellulose is wet

granul ated in a high shear mxer with purified water.

The granul ation is then dSixewede XbY dried at 300C for

12 hqurs., Then the stear.i id is.added and m xed j
a | ot @ﬁ@gpuﬁ??(@?endﬁl?% Slagllle.fa(%)ﬁ?n m%eac?rﬁ%r, gr—tger]aaﬁrxglftr glﬁﬁllel-group
st‘&%y i E&J?@rh%%dto' dnthate hbdogsticr dMdralifhdtéd ifhediateaeddase risedronate
npohent ng/tablet Citric acid 150 Lact ose,
sddpaindeislets OOtz druidyfabtag nsgdrondte dediemigusgDTA delivered to different

B RIS B B5 58, S SPa0Ry S Y g .

| act glﬁg FOIRRIMY tramhRYfs0d hdlnmastiaadtoiranaeitygoelsl AGE

cel| se is wet granulated in a high shear mxerw-th
det_hhéﬂtéd Waiither offhe granul ation is then sieved and
@,ﬂqﬁﬂ gt .BWé?Q.r 12 hour S. Th}m_et he st eari c|acilDlivery/Status
acged gno M xXed TN a I_.OW shear m Xef UNLI umi T
ThBn t te gr Lt at on Mg PRl gtoict e, Hothach/fasted
TaBl et § ar e IWonpr es SSdngtrisadromte bdivh-63Dmgy [on a
Lalyler _tabl et press| The entdisddiua@®NTAg has the jejunum / fasted
Fel-tewhRg—eonposttion—per—tablet——Conponent g/ tabi et
Eufragilt LId8(r) 6p Shringtisgdrenats sqdiu ’ZY mg
isodium EDTA jejunum / fed
D 10 35 mg risedronate sodium+100 mg
disodium EDTA terminal ileum /
fasted
E 10 35 mg risedronate sodium-+100 mg
disodium EDTA terminal ileum / fed
F 10 35 mg risedronate sodium+100 mg
disodium EDTA ascending colon /
fasted
G 10 35 mg risedronate sodium+100 mg
disodium EDTA ascending colon / fed
H 10 35 mg risedronate sodium+100 mg
disodium EDTA descending colon /
fasted

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

For fed administration (Treatment Groups C, E, and G), subjects are fed a light
breakfast and at approximately 3 hours later 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.



| sopropyl al cohol 600 Purified water 100 The tri et hyl

citrate is added to the purified water and i sopropyl
w@bk@shoi33wi t h conti nued m xi ng. The Eudragit LPAD0§20p5/012537

is added with continued m%tng. In a suitable coating

pan, the conpressed |ayered tablets (10 kg) containing

risedronate in one layer and citric acid in a separate

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

suspension is sprayed onto the tablets at
RafipoDRédatRakted 5 GimgrRaverary dort Riffevins Sitehef Beleasg cycle is

conpleted—thetenperature—+tst+educedandthetahtets
Lagabiop SfBeleasand dr i |Odtisary 308988588t o{?%ap?#og?ﬁ%t cetﬁ?ol
hour. Exanple XVII| |Arfprkgqnoman di agnosed with
post menopausal osteoporosis is prescribed the
Jgmiuani c- coat ed oral | @®%hge form of Exanple 1, to be
-t aken—once—weekhy, coir“ri sthg—35—hg—rtsedronate—and
llgwd ny Di sodi um EDTAL *he pati ent takes the oral
Ag?&%gl%é&[)mvmtn preﬁgi@st once per week. A biopsy of
i'Tiac crest bone is|taken at two years and reveals an
increase in nmean wall thickness of the renodeling
units conpared to her baseline, biopsy.,Exanpl e LI A
Aigtig gearaningicatss Jwt e abepP ey Lithe gangeaﬁgg Pt X‘ﬁ@oﬁﬁ Rdpone
turnover is prescribed the enteric-coated oral dosage
formof Exanple 1, to be taken once weekly, conprising
35 ng risedronate and 150ExampletXXc acid. The patient

t akes, the oral e farm onc er | medi atel y
bef o teﬁ’&l‘@ﬁ‘t‘f%g@ﬁ%g FONtHIRIEJ L g@ﬁ?tec%@ ?br;%%‘ experi ence
upper. @ irritation or discaonfort.Exa

. Qle XAX.A - thod
r andM%@&oa@éé&blp@ts:@pt’alrglilgqapeél_r%t&% are rﬁ%qr%_ Bepg g,similar me
ag g(!ré]s%ﬁgé Nxanffis ! A%Pé 3 rgé}?i@pﬁﬁﬁ’(ﬁi’ isippeafdd RIdEB&H e below.

are absorption o ,  tasted i medi ate rel ease
ri roona odium ets with fed and fasted
ri :lg‘?%ﬂ%@ati%ﬁfﬁle%ﬁ?%s EDTA delivered to different
l ocations in the lower G tract. The study consists of
0 I953r period. The following treatnents are
adm nistered to treatnent oups A-H For fasted
adﬁdfﬁ&lfFﬁ%Q]%ﬁWe‘sh%ﬁasicts5f7$;?“gover ni ght and the dose

is admnistered in
Eudragit FS30D (dry basis) 17.3 mg

Triethylcitrate 0.86 mg
Talc 5.18 mg
Red iron oxide 0.07 mg

Simethicone emulsion (30%)  0.21 mg
Polysorbate 80 0.55 mg
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



the norning. Subjects continue to fast until the drug
is released at the specified site. For fed
wa@ewsnissr ati on (Treatnent Goups C, E, and G PCT/US2005/012537
subjects are fed a |ight biseakfast and at
approximately 3 hours later subjects take the study
medi cation. Imrediately foll owi ng the passing of the
study nedication fromthe stomach, these subjects eat
a breakfast. Subjects continue to fast until 2 hours
ragment susperdrangisi thenedddadad tht Eudeagipeciufive hndi tnéxeBafor 30 to 60

of Gedgtho Fsgl?t ed Urine Recovery forg?iffer_ent Sites of i
THBIEYs ¢ PATPHITNS (PaURE SUSPRRT AhISSSTachgt 2hmegbroyehew the coating
précekfle sane with or without food. Example XX

Enteri c- Coated Tabl ets containing risedronate and EDTA

Ent erp G- ! I Nl [ te,are
oL g A AL AL 0, D] R e rnsored
thex aoqiing pan akd pocitebted witke pacaidmb jogifg. € PEHeeEordpressed tablets are

descri.ped hel ow. A.. Enteric, Coating Suspension i i
L e R S p—

c 'istbeéﬁlsé’i% gdry basis) 17.3 ng Triethylcitrate
0. 80861%9 Tal c 5.618 ng Red iron oxide 0.07 ng

Si met\j S| (309 1 Pol ysorbate 80 0.55

b Pl‘fm g?ﬂ%&v\ﬁ"é?édg%ﬁ,. % Ir%ev%ﬂrzjllaag H%org%rggegﬂéqr%}ﬂ ysreference, the
cpatepaceahybyocadenn G mnlty Herdoatteucdas G @iiiidsib@ kiat Gt is prior art with

oxide, and talc to, approximately two-thirds of the
respeqtie the RieeRT INYARL®- 1mi xi ng. The suspension is m xed

for At PeNOM et E 159 g%egéﬁgh?%?gﬁgﬁlﬁﬁ%n# &t Hllstrated and

and the remalning wat er are ad
desgsipedysi woubin: obvieus foothost skilabin A6 ard thuf esioud deher changes and

E agit FS30D solution and triethylcitrate are ) )
“P:Sﬁ%aﬂ%s SR HIREY W Pufa%lﬂﬁlé%fmm thg sritiband seeppiod tshinvention.
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m xed for 30 tno_600m' nut es. tTéqhgdlp esue?t F%ﬁﬁ%o%% isﬁgh Wflnges and
modiiretiensathat ase sithethe deapedfthix tvehtisroughout t he

coati ng process.



The conpressed risedronate tablets as described in
Exanple | are transferred to the coating pan and
wee@khessed with occasional jogging. The conpr eBGEUS2005/012537
tablets are coated with thé8Enteric-Coating Suspension
using a typical pan process until the required coating
has been applied. Al docunents cited are, in rel evant
part, incorporated herein by reference; the citation
of any docunment is not to be construed as an adm ssion
Wrhar 1§ CLAMED@8: art with respect to the present
invention. While particul ar enbodi nents of the present
i nvention have been illustrated and described, it
woul | ' gorhpyidiiea 8dfk ahfaffective amount
l‘vari%ﬂg?%?ﬁgérg%ﬁg%ggénggo%}égﬁtfcatlﬁkonlggegan be made
ofd pheembcealtipalrdompgsition eharhgedgsidrin thad ficcostedse of t he

appetiled < aimabo 10 Bt R AU R0 ik of fe e delyh 4%

t hat @f e WiplddiaYed Rgeaz6 afR@hAfisrh bd Gelivey BlthighoMitibhate Gnd the
CLAIMED I'S: 1. "An oral dosage form of a bisphosphonate

conpchediting agestdh shealowee gistioticainahinght of a
pharmaceuti cal conposition characterized in that it
contains: (a) fromabout 10 ng to about 1000 ng of a

pchel ghi gl ag@it fordnef Claim @ viekely etk Higpleasieonatch ahossmirom
to deliver the bisphosphonate and the, chel ati agen{
riseuirotiage, latandrongtes parBidrenats, .tlhalronattea@tmadzmtﬁéb%%g?na e, clodronate,

R0 er e oot O oo bl MRl RED A0RAE b
cihbiagfierahreof; brofettblyattereih itaris shnaplenatel is dsadranase.

zol edronate, and salts, esters, hydrates, polynorphs,
hem hydrates, sol vates, and conbi nati ons t hereof,

3Pref a5,ably d%’g%;e gjéxgl #)P@lalﬂjn ?R%W?iﬁttﬁe Liel4tingedemnNatkosen from

3. The~oral ormo aiml or 2 wherein the =
ey Rnadiaminebgenteticacah@¥PAY, citriv acid, malic acid, tartaric acid, lactic acid,

e A et el el (S B,
og ap%ngﬂgrgs d}ﬂ%ﬂgﬁ% _rpke)féﬂaﬂ ,cho QG fdh FDPEARiRReRDBadiem t hei r

nations thereof, preferably chosen from,
hEBfetagtiospliate, and dombindiions theefretapprssisably avhesgin the chelating

conbi nat j.on reof, nore preferably wherein the
a&%llsaihﬁ‘?fgu@fgi s di sodi um EDTA. 4. The oral dosage
formaccording to any one of the preceding C ains

wherein the , . .
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 dependent 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.



means for del ayed rel ease of the bisphosphonate and

the chel ating agent in the | ower gastrointestina
W@ e@61113331 sel ected fromthe group consi sting oPCPHS2005/012537

triggered delivery systens3bacterial enzyne triggered

delivery systens, tinme dependent delivery systens and

m xtures thereof. 5. The oral dosage form according to

any one of the preceding Cains wherein the neans for

del ayed release is a pHtriggered delivery system
6.pr ef Ehakhyddsage forntaccgdared adgbhw ef the pyesedimg € Jaiprsi fgehber

an enteric coating ich delivers the bi.s sphonat .
CCaRRISHED B HGREJGTE0R HETBHER. ba BT APLegp chelating
ag{eﬁ?ﬁje r8eastBOvE éa%zegi?ﬁ@ I6ribPHMiAE GOgiAAIRG it thedMalidnRstdie and

e precedi ng Ims further conprising a sustained

conginemgehrfoagintd tht layge sxeshine hat t he bi sphosphonate and

the chel ating agent are rel eased over a specified

period of time beginning in the small intestine and

7cont Tﬂ@%ﬁgdmg@ﬁﬂﬁ dcRoldtf: toahg@nt bf @stpratedifg Albensowhdrein the
dosage form according to any one of the preceding

biGplaispionatesanli the thadatirigaghotpsbsrieased inbelngampdiiat i ng
agent are released in a bolus amount. 8. The ora
dosage form according to any one of the preceding

3.l ai TBe YhEHSIaBe Fdith AR6ldAId 10Qne@aB b thecrédeding Claims wherein the
bi sphosphonate are separately rel eased at di _f{eer eli]t .
chedasengiagent anidtthe bisplspRonats arg senaFasehit elsser 4 diftesgyf locgtions
The oral dosage for ording to any one of the
WHB&%&?‘(W&“@% te\%%{ey} gl&rc]t t he pharmaceuti cal
conposition is conprised of fromO0.5%to 75% of
ri sedronate and from25%to 99.5@6gf . . herein th
9phar Fhe etal dessge Jorarecspiding © ay angok fegrecedingdlapps,vheren the
phstRia eut{cgfmr?ggos oS Bt ARRESFORPY {oSisHPofriglha® ¥hd from
FFEEFIVE AMDuUnt Cof ° a phar maceuti ca conposition
269126 901564 b2 glshrinacdutiailly-scoeptableiensipiehss) ri sedr onat e;
(b) from25 ng to 500 ng of disodi um EDTA;, and (c) an
enteric coating which provides for release of the

181 SPhesR Jb@&%ea@ﬁq of Q?lsgggghﬁg%%g@mbﬁimg a safe and effective amount

gastrointestl trac 11. "The ora
ofl9 phgeat eutivahamyrcditiog cheraateyizerhia thit it ¢antainsscedi ng
d ai wherein the enteric coating provides for
rel ef®e of TKEBHEphosphonate and the EDTA in the

| ar ggp) Nt es1d95 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 a2 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, Paget’s disease,
hyperparathyroidism, hypercalcemia of malignancy, and osteolytic bone metastasis, more

preferably the disease is osteoporosis.



12. The oral dosage form according to any one of the

preceding Clains for use in treating or preventing
waele@sass3l char acteri zed by abnornmal cal ci um anBICT/US2005/012537

phosphat e netabolism prefepably the di sease is chosen

from osteoporosis, Paget' s disease,

hyper par at hyr oi di sm hypercal cem a of malignancy, and

osteol ytic bone netastasis, nore preferably the

di sease is osteoporosis.13. The oral dosage form

according to any one of the preceding O ains wherein

the oral dosage formis, adm nister accordi to .
gont Theerabdase s MECHRG 10 41 68F A P oi3E CanBosgein the

0 fﬁ% ep Fon%rlg H«?rﬁﬁl(?ﬂecije& ta&&)gdﬁ% t@@b&%mu\ﬁﬁ@&h}édulé RhE8g a dosing
? er tw ce nontfily, and once nonthly,
mltHreeﬂ%élabﬂe& fibhethe rraduptomsigend mﬁdmlwswadﬁy,rthme éineag per month, twice

weekly. 14. The raI dosa accordi n n
gnibb, B PBesCBP R BEP OGS koo ses Gri © agbfydteg iy
is adm nistered to a patient with or without food. 15.

A kit characterized in that it contains: (a) one

14101 eTh¢ atal dasage forfroacoerdingioragyy wge pﬁtl@ﬁyqud@gcﬁla{m%wherem the
preceding d a b f aor ating
oBbpnes e s e A T AR R o % e

preceding Cains further conprising one or nore unit

doses of a nutrient. '
15. A kit characterized in that it contains:

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

Claims; and

(b) means for facilitating compliance.

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

more unit doses of a nutrient.



