22 May 2006 TITLE OF THE | NVENTI ON METHOD FOR | NHI BI TI NG BONE RESORPTI ON
CROSS- REFERENCE TO RELATED APPLI CATI ONS The present inventi2amMays2008l ated to
U S. application Serial No. 09/060,419, filed April 15, 1998, and U.S.
provi sional applications Serial Nos. 60/053,535, filed July 23, 1997, and
60/ 053, 351, filed July 22, 1997, the contents of which are hereby

I ncorporated by reference. FIELD OF THE | NVENTI ON The present invention

rel ates . : miARLbiting bone resorption in a manmal while
m nim zi ti%mbmﬁﬁimﬁ@N potential for adverse gastrointestinal
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.also.re e r eyt i. )0sI ;.Lons and Kits usefur T carrying
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humans afgriel Nos. 680681535, fitadoJwly 29, 1994, 856 600335 WG Y gagp;g%ral bone
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Paget's di sease, periprosthétic bone '€NCénd hypercal ceni a
of maligpancy. . T st _common of these disorders is osteoporosis, which
inits nE'Z]F‘i‘ﬁ %ﬁﬁmwwh{ i on occurs in postnenopausal wonen.
Csteoporosis is aTheshRBbht BRI rdLE&25E tarized ;by.a | ow bone
mass an | croarchitectural deteri, 1r'at_;ﬁqn .0 ‘%E%é}%ﬁﬁ%é%%%ﬁﬁﬂn%
)\ h 3 | d II“E
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:Because p@@kﬁtqi(ﬁonﬂdyﬁr@gmkbimsmﬁbgéflf&tgpgm@ésg ,ﬁgﬁmsa&ﬁg?%‘%ﬂ bone .
0SS, arl&ral G i td o t Js. believed that appropriate therapy w
general |y ﬁgéﬁ%&%&ﬁ%ﬁf@ %?Tég P o Pfeg thereol of 2 p armaceutically |
. eftective amount of a bisphosphonate as a unit dosage according to a

continuous schedule having a dosing interval selected from the group

consisting of once-weekly dosing, twice-weekly dosing, biweekly dosing,

and twice-monthly dosing. The present invention also relates to

pharmaceutical compositions and kits useful for carrying out these
‘methods.

- BACKGROUND OF THE INVENTION
A variety of disorders in humans and other mammals
-involve or are associated with abnormal bone resorption. Such disorders
include, but are not limited to, osteoporosis, Paget’s disease,
-periproSi;hetic bone loss or osteolysis, and hypercalcemia of malignancy.
The most common of these disorders is osteoporosis, which in its maost
frequent manifestation occurs in postmenopausal women. Ostedporosis
1s a systemic skeletal disease characterized by a low bone mass and
microarchitectural deterioration of bone tissue, with a consequent
,_ increase in bone fragility and susceptibility to fracture. Because
~osteoporosis, as well as other disorders associated with bone loss, are
chronjc conditions, it is believed that appropriate therapy will generally
require chronic treatment. ' '




22 May 2006 Multinucleated cells called osteoclasts are responsi bl e for
'causi%g bone | oss through a process known as bone resorpti &2May2006 wel |
known that bisphosphonates are selective inhibitors of osteoclastic bone
resorption, making these conpounds inportant therapeutic agents in the
treatnent or prevention of a variety of generalized or | ocal i zed bone
di.sorders caused by or associated wth abnornal bone resorption. See H.
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Fogel marreprponated hyrreferense hgrein jn gigsntivetyet 1(8381), pp. 821- 824
(1984), and Gl bbS AE. réseniﬁ%r atdambunt of’ ?&Qﬁﬁcal'\énéjcﬁ]gé%%ata%d J.

¥ h.of which a IL.nc ora y-reference
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bi sphos mmaes thae otlmobﬂsphakpmms}‘smm és}[‘lﬁsgﬁﬁmfﬂé n%@ﬁaslgdcij%e tract. See
nar.,onat e
gsfeoggigjs?ins ?ﬁ%te ag@'éopé&ﬁjgn g%SH%%eoflg P %Wd% D gpmeneith | gt udi es
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when thepayh et hiatache SLNERAh AAERYSICNS L IUSLTR, Lasting several
hours on repeated occasi’on
bone mineralization. See Boyce, B. F., Fogelman, I., Ralston, S. et al.
(1984) Lancet 1(8381), pp. 821-824 (1984), and Gibbs, C. J., Aaron, J. E.;
Peacock, M. (1986) Br. Med. J. 292, pp. 1227-1229 (1986), both of which are
incorporated by reference herein in their entirety.
Despite their therapeutic benefits, bisphosphonates are
poorly absorbed from the gastrointestinal tract. See B.J. Gertz et al,,
Clinical Pharmacology of Alendronate Sodium, Osteoporosis Int., Suppl.
3: 513-16 (1993) and B.J. Gertz et al., Studies of the oral bioavailability of
alendronate, Clinical Pharmacolbgy & Therapeutics, vol. 58, number 3,
Pp. 288-298 (September 1995), which are incorporated by reference herein
in their entirety. Intravenous administration has been used to overcome
this bioavailability problem. However, intravenous administration is
costly and inconvenient, especially when the patient must be given an
- Intravenous infusion lasting several hours on repeated occasions,
If oral administration of the bisphosphonate is desired,
relatively high doses must be administered to compensate for the low
“bioavailability from the gastrointestinal fract. To offset this low
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If oral adm nistration of the bisphosphonate is desired, relatively high
doses nmust be adm nistered to conpensate for the | ow bioaZdiMab2006ty from
"the gastrointestinal tract. To offset this |ow 22 May 2006 bi oavailability,
it is generally recommended that the patient take the bisphosphonate on an
enpty stomach and fast for at |least 30 mnutes afterwards. However, nmany
patients find the need for such fasting on a daily basis to be

i nconveni ent. Mreover, oral admnistration has been associated with
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Journal of Medicine, vol. 335, no. 124, pp. 1058-1059 (1996), and U.A. '

Liberman et al., Esophagitis and Alendronate, New England Journal of

Medicine, vol. 335, no. 124, pp. 1069-1070 (1996), which are incorporated

by reference herein in their entirety. The degree of adverse

gastrointestinal effects of bisphosphonates has heen shown to increase

with increasing dose. See C.H. Chestnut et al., Alendronate Treatment

of the Postmenopausal Osteoporotic Woman: Effect of M ultiple Dosages

on Bone Mass and Bone Remodeling, The American Journal of

Medicine, vol. 99, pp. 144-152, (August 1995), which is incorporated by

reference herein in its entirety. Also, these adverse esophageal effects

‘appear to be more prevalent in patients who do not take the

bisphosphonate with an adequate amount of liquid or who lie down

shortly after dosing, thereby increasing the chance for esophageal
reflux. ‘

Current oral bisphosphonate therapies generally fall into
two categories: (1) these therapies utilizing continuous daily treatment,

~and (2) those therapies_ utilizing a cyclic regimen of treatment and rest
periods. : '
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relative Itngngr(ga'illgar&lo%lf?.qugéeggialggig.e U.S. Patent No. 4,761,406, to Flora et
al, issued August 2, 1988; which is incorporated by reference herein in
its entirety, describes a cyclic regimen developed in an attempt to
minimize the decline in bone mineralization while still providing a
therapeutic anti-resorptive effect. Generally, cyclic regimens are
characterized as being intermittent, as opposed to continuous treatment
regimens, and have both treatment periods during which the
bisphosphonate is administered and nontreatment periods to permit the
systemic level of the bisphosphonate to return to baseline. However, the
cyclic regimens, relative to continuous dosing, appear to result in a
decreased therapeutic antiresorptive efficacy. Data on risedronate
suggests that cyclic dosing is actually less effective than continuous

+ daily dosing for maximizing antiresorptive hone effects. See L.
| Mortensen, et al., Prevention Of Early Postmenopausal Bone Loss By

Risedronate, Journal of Bone and Mineral Research, vol. 10, supp. 1, P.
5140 (1995), which is incorporated by reference herein in its entirety,
Furthermore, these cyclic regimens do not eliminate or minimize
adverse gastrointestinal effects, because such regimens typically utilize
periods of multiple daily dosing. Also, the cyclic regimens are
cumbersome to administer and have the disadvantage of low patient
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decreased therapeutic antiresorptive efficacy. Data on risedronate
suggests that cyclic dosing is actually |ess effective thark2ddag 200g0us
daily dosing for maxim zing antiresorptive bone effects. See L. Mrtensen,
et al., Prevention O Early Postnenopausal Bone Loss By Risedronate,
Journal of Bone and M neral Research,.vol. 10, supp. 1, p. s140 (1995),
which is incorporated by reference herein inits entirety. Furthernore,
these cyclic reginens do not elinnate or mnimze adverse

gastroi ntw@ﬂraaiceehhdatomsedp@mwﬁeommhlmggd ABefagexicCatficicyt itfisze peri ods
01 UL L) Bl ooy SR, Ohh0an IE, S NG eObIoIa0 815, Iber sOe Lo

- adni ni ster and have the disadvantage o 15006 conpli ance,
and constEReRiedhypeisrencsdhernein ip ést entivefty; @ﬁempt&mcsaddmmhﬁe No.

5, 366, 96probienSof ﬁaaergesg%sefblhl%ﬁmreﬂ%%ts ﬂ;? gﬁ&sﬂ .incorpoated by

ref erence herein ﬁts entlra é atte ress he pr obl em of
adver se Bat‘fﬂl%ﬂ p@ﬁ‘f" h5Pmppyad, gither o1 ﬁa §‘E}§%‘-}tﬁ§e%15 PoP¥phosphonate ...
corrpoundmie*avhnousiyahbqo,rdmg)ﬂmhﬁrlﬁd)&t&hiyttelw dd)&ﬁhé@tﬁéﬂlﬂ%'lyawﬁg(}ﬁﬁg' ng to an
intermt Iy V| onersortlonlnl ition
peri od ah% noést ?gtaﬁ 22 %peé{r?)l%o%?& %Wé’rt ﬁ@e’?tg%‘?’ﬁ% has t he
di sadvan r@@mr-gl b@ﬁtthﬁmbﬁmimage eljmohbelrrgmbntamnueand
nant r eat p@Mil ape | n No. WO
FOAL] S ﬁh&d*‘éqﬁﬁ@g ot tFdQMeH] ﬁ&lé&orar%%gﬁg frd%&??gﬁ@oi%a 2

 Prtorpor BERASPHSHGR N o8, s ookl aeey, pitsbedses et hods o

pr event i NpvendssrhEs, i 19950 edsch m}mdpomtgdébt)ﬂ &E'eﬂéﬁbé\ﬂei/éhllﬁtﬁs bi sphosphonat e

conmpound ekl dose of the

bi gghosp on?gg} ist E%’g %ggkgﬁdﬁ_@ reveﬂﬁﬂgeﬁlquﬁb TENOESRE #8Lal Iy fails to
addr ess. %Ingrabgnela;ng FprEruse lsghsspbwmimsmmpdmmdsf edidsnimistratidinsef ose

admi ni st é&iﬂc@%@éklfkﬁfeﬁ'@iral Aos&df H’lf bﬁs Hé)@éﬁgﬁéte 1lstdlécﬁosse%e r%ll;%m gurrent

t eachi ng t hat bot at ment regl mens Ve 'Shor t coni ngs,

ai nd £y
and that HEP rfegceasygcéééfl& alffe%ﬁ ftthefissnejefsadiersegi nen to over cone

‘these shgaswoitegtinal effebie qifﬁﬁ&mblds@\a%ﬁﬁixﬁébrahbnlo?l&%&%ﬂﬁﬁﬂm mf‘ adver se
gastroi ”HS@:&QQ@' effects that can be associated with i1y or cyclic dosing

It is seen from current teachings that both daily and cyclic
treatment regimens have shortcomings, and that there is a need for
development of a dosing regimen to overcome these shortcomings.

_ In the present invention, it is found that the adverse
gastrointestinal effects that can be associated with daily or cyclic dosing
regimens can be minimized by administering the bisphosphonate at a

- relatively high unit dosage according to a continuous schedule having a
dosing interval selected from the group consisting of once-weekly dosing,
twice-weekly dosing, biweekly dosing, and twice-monthly dosing. In
other words, it is found that the administration of a bisphosphonate at a

- high relative dosage at a low relative dosing frequency causes less
adverse gastrointestinal effects, particularly esophageal effects, -

- compared to the administration of a low relative dosage at a high relative
dosing frequency. This result is surprising in view of the teachings
suggesting that adverse gastrointestinal effects would be expected to
increase as a function of increasing bisphosphonate dosage. Such
administration methods of the present invention would be especially
beneficial in treating patients that have been identified as suffering from
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regi mnens can be mnimzed by adm ni stering the bisphosphonate at a
relatively high unit dosage according to a continuous schedalnMajh2006ng a
dosing interval selected fromthe group consisting of once-weekly dosing,
tw ce-weekly dosing, biweekly dosing, and tw ce-nonthly dosing. In ' other
words, it is found that the adm nistration of a bi sphosphonate at a high
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It is another object of the present invention to provide
methods for treating abnormal bone resorption and the conditions
associated therewith

It is another object of the present invention to provide
methods for preventing abnormat bone resorption and the conditions
associated therewith.

| ' It is another object, of the present invention to provide
methods which are oral methods.

It is another object of the present invention to provide such
methods in humans.

It is another object of the present invention to provide such -
methods in patients that have been identified as suffering from or are
susceptible to upper gastrointestinal disorders, e.g. gastrointestinal
reflux disease (i.e. “GERD”), esophagitis, dyspep51a (i.e. heatburn),
ulcers, and other related disorders.

It is another object of the present invention to provide such
methods while minimizing the occurrence of or potential for adverse
gastronintestinal effects.




associated therewith It is another object of the present invention to
provide nethods for preventing abnornal bone resorption ang Nhermendi tions
associated therewith. It is another object of the present invention to
provi de nethods which are oral nethods. It is another object of the
present invention to provide such nethods in humans. It is another object
of the present invention to provide such nethods in patients that have
been identified as,suffering.fromor are ,Lsusceptible to per
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t he cont dgtieskthawmpenic stheldalaghicyedrai nt ai ned until the desired therapeutic

effect is achi eved} if bnbthePSlIbOQIT tRDpR&Nt HivenliBn RS §SSNYr 1 NVeNtion to treat
or prevent aFglg)rmal Qne resorption %Fan ost eo oroii ¢ mammal, preferably

" an ost eoPbY'SPT OATHZ, DORE resOTRIR Hicd® SHpeRarofie M sesent i nvention to
provi de ppiarablcewvsteaporvivpusngi.ons and kits useful in the nethods herein.
These and other ofjigghstit bhjeRUMWEpesafitvenfiBRES Bvidd om the detailed

P Ipﬁerl]rmaceutical compositions and kits useful in the methods herein. These
and other objects will become readily apparent from the detailed description

which follows.

SUMMARY OF THE INVENTION

The present invention relates to methods for inhibiting bone
resorption in a mammal in need thereof, while minimizing the occurrence
of or potential for adverse gastrointestinal effects, said method comprising
orally administering to said mammal a pharmaceutically effective amount of
a bisphosphonate as a unit dosage according to a continuous schedule having
a dosing interval selected from the group consisting of once-weekly dosing,
twice-weekly dosing, biweekly dosing, and twice-monthly dosing, wherein
said continuous schedule is maintained until the desired therapeutic effect is
achieved for said mammal.

In an aspect of the present invention, there is provided an
oral pharmaceutical composition comprising a pharmaceutically
acceptable carrier in association with about 70 mg, on an alendronic acid
basis, of a bisphosphonate selected from the group consisting of
alendronate, pharmaceutically acceptable salts or esters thereof, and

- mixtures thereof.

Other embodiments may relate to methods comprising a
continuous dosing schedule having a dosing periodicity ranging from about
once every 3 days to about once every 16 days.
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whi ch follows. SUMVARY OF THE | NVENTI ON The present invention relates to
met hods for inhibiting bone resorption in a mammal in needxhigigelk, while
m nim zing the occurrence of or potential for adverse gastrointestinal
effects, said nethod conprising orally admnistering to said mammal a
pharmaceutically effective anount of a bisphosphonate as a unit dosage
according to a continuous schedul e having a dosing interval selected from
the group consisting of once-weekly dosing, tw ce-weekly dosing, biweekly
dosing, and tw ceOhertemiyodingsntgmayhetate to neshetscfonticatings schedule is

Tai Nt i AaHHAL bbnt oSt fth MAFLARCH LA GLh dSuRppl eved for said
mammal . 1 n an aspect e present invention, there 1s provided an oral

phar maceutical co iambnfimeRs maviTglaie phmetkedsior psveptingccept abl e
carri erabroramb bohatésonption h 2hpuimdDinibedt sadh pr@RAtioni ¢ acid basis, of a

ohar maceut i cal |y IR b Py dBEh hdnBls uSefBTR U0 € ¢ ner eor

O her elmiﬁailﬁ_?rent s may relate to methods conprising a continuous dosing
schedul e havi ng a0dggicabdimea@i fialYeladd Yonach hédPidefulonce every 3 days

to about once. ever. 6 days. -7 22°May 2006 O her enbodi nents. may relate to
ot hoahyBRS inkRfivied & BRYPEgr Dot A PteBRblR GlvbpRr EEHEMRERORA! nosd of “such
treat nedisorderher enbodi nents may relate to methods for preventing abnornal

bone resorption 1Ot ERBYMimbAits"HAY rolbredTHoMoRY 76 8iting (X her enbodi ment s

may relate to such net hods useful umans. her e dinments may rel ate

t o suchPHREERHRYE OSEPMOSISN &Mk ndent i fi ed as having or bei ng
suscepti bl e t.o upPérergasticdiinehissmiapatlatedite methods fodttheatingrdrodi ments. may -

relate ﬁ&v@ﬁﬁﬁ?gﬁeﬁﬁér&s{ﬁtd RSmQL Prevent i ng osteoporosis in a nmanmal .

Other embodiments may relate to methods for inhibiting bone
resorption, or treating or preventing abnormal bone resorption in a human
comprising administering to said-human from about 8.75 mg to about 140 mg,
on an alendronic acid active basis, of a bisphosphonate selected from the group
consisting of alendronate, pharmaceutically acceptable salts thereof, and
mixtures thereof.

Other embodiments. may relate to a pharmaceutical composition
comprising from about 8.75 mg to about 140 mg, on an alendronic acid active
basis, of a bisphosphonate selected from the group consisting of alendronate,
pharmaceutically acceptable salts thereof, and mixtures thereof.

All percentages and ratios used herein, unless otherwise
indicated, are by weight. The invention hereof can comprise, consist of, or
consist essentially of the essential as well as optional ingredients,
components, and methods described herein.

BRIEF DESCRIPTION OP THE FIGURES
FIG. 1 is a photomicrograph (total magnification 270X) of canine
esophagus tissue (paraffin embedded and stained with hematoxylin and




O her enbodi ments may relate to nethods for treating or preventing
osteoporosis in a human. Q her enbodi nents may rel ate to.n2ghas2(0or

i nhibiting bone resorption, or treating or preventing abnormal bone
resorption in a human conprising adm nistering to said-human from about
8.75 ng to about 140 ng, on an alendronic acid active basis, of a

"bi sphosphonate selected fromthe group consisting of al endronate,
pharmaceutically acceptable salts thereof, and m xtures thereof. O her
enbodi meRRSIN) frgn aE apiaalsagrifived immediataely ebapurfusiomnof tunfastgifng from
about 8. fTbe REpiateiudhgd<IOf HO mDHf Bm LA QLMtFicdGicd AThiniSterb@si s, of a
bi sphosp O?xit e selected.fromthe group consisting of al endronate,

phar mac et P51 SOSEEREYT 4BYS salts thereof, and mixtures thereof. All

per cent ages aRdGr &tis @sphstethibengraph (totad ssagiifieativs @70X) difcanéte are by

wei ght . ' : ri [ f nsi st

bosont | TepHapUE s GEERn EAMORN e st AR03 ith Homloo BRSE L o
and et HRENY &0 iEpeanimetlesacriigrdommederebratinr ofuriam of uREStRIFG 1 is a
phot om cfiegsaphrdte dodhg PGl el oF ORE AP I0klrdprbiite 1BSARAAGHSY t | SSue

araffin enbedded and st ai ned t h hemat axyljn and -22. May 2006 eosin
1£ Iroom an EHTHE SRS ARTEE e'ean%’a\igé'tee‘l’cvlsgf’?g?’gi%ﬁ’ﬁsi on of thg | ast of fi)'ve
separ at e dosalj#@. 8fis Z0phttonficmigrapht(tctad anhgmifichtion @78%Niofi @néned on five
consecut dc%y_é | ] I ni.fj.cati on 270X) of
_cani ne éeés?g)gh gusm%u?s%é:% parg%%#aghm%g%égﬁgﬁ%%&%hﬁ%ﬁxy nh%rh‘gt oxylin
and eos?eHin} from an awimell sacaificed 24 houraadiextinfysion wath iansinglon of the
| ast of dédape sesRnL wd%ﬂﬁa&b&&&&%ﬂ%&@é&&ﬁj&@éw in

si mul at ed astric .juice admnistered on five _consec ays. FIG 3 is a
phot omi cr og?a #"‘( gdjﬁéﬁ p%mlﬁ%?Pgr{g%tfg)@a@lﬁ&éﬂpﬂg%o 5

e
ééd}fﬁ'é‘@met i ssue
( par af f i esogpitaendciissared pairaffive dmbicdd el eimd etathed withl heastiorylihraad an ani mal

o A S AT 5 1 e A e T
(total ndesade ebhl ml 2f0)30 niz/mdnilemdronate in simulated gastric juice.

FIG. 5 is a photomicrograph (total magnification 270X) of canine
esophagus tissue (parafﬁn. embedded and stained with hematoxylin and
eosin} from an animal sacrified 7 days after infusion of the last of 4
separate dosages of 50 mL of 0.80 mg/mL alendronate in simulated
gastric juice administered once per week, i.e. once every 7 days.

FIG. 6 is a photomicrograph (total magnification 270X) of canine
esophagus tissue (paraffin embedded and stained with hematoxylin and
eosin) from an animal sacrified 4 days after infusion of the last of 8
separate dosages of 50 mL of 0.40 mg/mL alendronate in simulated
gastric juice administered twice per week, i.e. once every 3-4 days.

FIG. 7 is a photomicrograph (total magnification 270X) of canine
esophagus tissue (paraffin embedded and stained with hematoxylin and
eosin) from an animal sacrificed immediately after infusion of the last of
five separate dosages of 50 mL of 0.20 mg/ml, risedronate in simuiated
gastric juice administered on five consecutive days.

FIG. 8 is a photomicrograph (total magnification 270X} of canine
esophagus tissue (paraffin embedded and stained with hematoxylin and
eosin) from an animal sacrificed immediately after infusion of the last of




esophagus- ti ssue (paraffin enbedded and stained with hematoxylin and

eosin) froman animal sacrificed 7 days after infusion w t228si209be
dosage of 50 nL of 0.80 ng/nL al endronate in sinulated gastric juice. FIG
5 is a photom crograph (total magnification 270X) of canine esophagus
tissue (paraffin enbedded and stained with hematoxylin and eosin) from an
ani mal sacrified 7 days after infusion-of the |ast of 4 separate dosages
of 50 nL of 0.80 ng/nlL alendronate in sinulated gastric juice adm nistered
once per ik separate slosages/ef 50 mU®f 4.0 FgAnl6 tiladeorpitetinnsisndgtaph (t ot al

magni fi catgitrid790e QAnBANES] 65 ' araffin enbedded and
st ai ned vm'f":h henJat oexyl I n and eosin) ro%E{éﬁégglla&%l sacrified 4 days after

i nfusion of the last of 8 separate dosages of 50 nL of 0.40 ng/nL
al endr onat RESCRIFTIGNOF THEE: INVENTI@Nadn ni stered tw ce per week, i.e.

once every 3-4 days. 7.1, a photom crograph ot al gni fication 270X)
~of _cani.ne esophagusTF{e ?gﬁ%en(tplgrvﬁggloﬁ.%}&féﬁggd‘ E'r?g]flgé’aﬁ’ erahly @ohenat oxyl i n

and eosi Mrad moethod, for inhibsang iboneedsbrptish & el ysahired ihnfdesi on of the

| ast of  fy R réi sedronate in

si nul at ed ﬂné?g?,i?i c juice agm iﬁg{eecr’r,%émc;%l? |&§€8§%&%qu ﬁ% a(cﬁié'fg‘f‘e FIG 8is a

phot omi cr RASKEHDEeHInal effashs.r (Lbstprssentmyensiorcrelabes teemephadrief t i ssue

(paraffin tehtia Pl edititigh@Bin drh Al kfdnafd ' n ani mal

~sacrificedd g'&gtpl ¥ fteg'irﬂI I nf usi OB@%?E?@%JPHQS o? Iﬁgﬁhﬂm M %%Eﬁ/ay 2006
five separft® i oé"g&g‘? BF OEPTRYCRyRon; }%'Fg‘?“ﬁg“i‘iﬁ BYesenh inyenfien ed
gastric j wameprdeioraiyeadministéring oo settiinhalea qhierm RESERAR ON OF THE

| NVENTI ON e ' j t 0. a _npthod, preferably an oral

§ﬁﬁruéllt %Y%r%lsgﬂoé c%{zﬁ:%%? 3 und age, Wﬁ"e‘iﬁﬂn tsrqé}

net hod, for 1 nhibiting bone resorption i eof, while

.

ni ni ni zi ngl999gedecadmansterefl ancopdingrto alcohtinuadserchedubmhtivinignhest i nal
ef fects. Tdwsifgantdival RERRED Aok _GALINI 9L
preventin at;n%r I gne r s,or[()) 'gﬁé%zogﬂnc%?ﬂfgnfgﬁgg{:}gw%fk%gﬂmfllgeat ment
or prevent _‘%‘ﬁ?""l‘g'gd AR Rveeksy goemgn endibeiceimanthdyndesing. dral | y
adm ni st erothgrtembodinmerits, the passmganveaabhYrelates to methods comprising

a continuous dosing schedule having a dosing periodicity ranging from
about once every 3 days to about once every 16 days. Typically, the -
continuous dosing schedule is maintained until the desired therapeutic -
effect is achieved for the mammal.

The present invention utilizes higher unit dosages of the
bisphosphonate at each dosing point than has heretofore been typicélly
‘administered, yet because of the dosing' schedule chosen, the potential
for adverse gastrointestinal effects are minimized. Moreover, the
method is more convenient because the disadvantages associated with
.daily dosing are minimized. ,

The methods of the present invention are generally
administered to mammals in need of bisphosphonate therapy.
Preferably the mammals are human patients, particularly human
patients in need of inhibiting bone resorption, such as patients in need of
treating or preventing abnormal bone resorption.

The administration methods of the present invention are ‘

- especially useful in administering bisphosphonate therapy to human
patients that have been identified as suffering from or are susceptible to
upper gastrointestinal disorders, e.g. GERD, esophagitis, dyspepsia,
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effective anount of a bi sphosphonate as a unit dosage, wherein said dosage
i's adm nistered according to a continuous schedul e havi ng a2 Mgs100g

i nterval selected fromthe group consisting of once-weekly dosing,

tw ce-weekl y dosing, biweekly dosing, and tw ce-nonthly dosing. In other
enbodi nents, the present invention relates to nethods conprising a

conti nuous dosi ng schedul e having a dosing periodicity ranging from about
once every 3 days to about once every 16 days. Typically, the continuous

dosi ng schadets eta @Ristichi pasertRtdonyh ' ic effect is
achi eved fqg.hhe lgaqutgatla. 'I;h;gp.r ent ?ﬁglgﬁlts%’{gﬁﬂﬁwﬁlgégﬁeﬁm cBHf‘i dosages
of ‘the bi sphosp}] napsethatg Hlﬁi’sc?ﬁ@‘c diRRertgastrantestmaltdibarderbeen
typical ly adnmini st éitedfeyet pheemaseutitall e fdesive hssisduLe sen, the

pot enti al hdrefn,ad¥shs intestinal effects are mnimzed. Moreover,
the net hoﬁ. i t;n nor. e _cghggalh{éjn ‘bogi%‘ﬁgbés?lh%sp&o%’é‘&%'&HF’&PQ@@%%@%Mal'led with
. dai l'y. dosiWg &t Aesired sherapemsicrffevt os rofpare wheserimimnveRbiqn are
general | y acadrdanicet withtHeOd ORFER LS 4 i sphosphonat e t her apy.
Pr ef er abl m}ﬁaf}g}g@mgﬁ %&% g‘uman ﬁ%&n?g,gg?g%?% c‘%%?f%"ﬁﬁrmn patients in
need of inhibitlng DONS TESHYFEATRHNseicthedaisphospimmateris ndasheof  treati ng
or preventEigrrdboidkbitingeamesot.pti on. The admni ni strati on net hods of the

' i n adm nj stering bi sphosphonat e

present invention a £5RE6 . usef ul .
t herapy to human pgt?}eents_ tﬁ]gfjtii et%ﬁe%ﬁuﬁ?é’r?ﬁ‘ﬁ%’op%@n {#fering from or
 are suscepdVBrse gastrointestinak effectst cat used hiireii, daesns @educiFeRD;
~ esophagi t iprevelytingpddcreasih@, d¢ 1 n%ég: S,.etc. In such patjents
~ conventiopal il?%}frgﬁhos&loﬁsggg the%%&éqt _gf%hg%fgﬂﬁ gf PW’@%&’@E@HA@ or induce
‘such ?pperggg&;@l nﬁt& YVF‘;} gd 8}@0‘256‘&% intr&&@tﬁgWEM¢mmhml !:}){e ef fecti \d/e
- amount ", 8, lsbormiach, iFREGNEHAGNAFR 0 onat e conpound,
that W | gagldofhiestigl I gad {;her%gut i C %eilgct g‘rll % slﬁ:)}gé[lglgp en
~ administered in accordance W he'e Srayd staneeentNodioning A preferred
- phar maceufPf¥ariagastrantesimad effents nfclidie bait L HeasRNOAH G toSGRRI9NE
esophagftis, dyspepsia, ulcers, esophageal irritation, esophageal
perforation, abdominal pain, and constipation.

The term "abnormal bene resorption”, as used herein
means a degee of bone resorption that exceeds the degree of bone
‘formation, either locally, or in the skeleton as a whole. Alternatively,
‘abnormal bone resorption” can be associated with the formation of bone
having an abnormal structure.

The term "bone resorption inhibiting”, as used herein,
means treating or preventing bone resorption by the direct or indirect
alteration of osteoclast formation or activity. Inhibition of bone
resorption refers to treatment or prevention of bone loss, especially the
inhibition of removal of existing bone either from the mineral phase
and/or the organic matrix phase, through direct or indirect alteration of
osteoclast formation or activity.

The terms "continuous schedule” or “continuous dosing
schedule”, as used herein, mean that the dosing regimen is repeated
until the desired therapeutic effect is achieved. The continuous schedule

or continuous dosing schedule is distinguished from cyclical or
~Intermittent administration. .
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resorption inhibiting anmount. The term "mnim ze the occurrence of or
potential for adverse gastrointestinal effects”, as used hengynoogeans
reduci ng, preventing, decreasing, or |essening. the occurrence of or t he
potential for incurring unwanted side effects in the gastrointestinal
tract, i.e. the esophagus, stomach, intestines, and rectum particularly
~the upper gastrointestinal tract, i.e. the esophagus and stomach.
Nonlimting  adverse gastrointestinal effects include, but are not limted

to GERD, esophagit I'Bllae dysAcRsita, thteslcret%hs%lt Mﬁgﬁga{egédﬁ '1% %%18%3 e;gggageal
f t QL0 n copst L pa

Pg;O?L?I :)n ug%fiugg%mhég s tl?f'gta 1S bﬁ?@ ORRLeHRPPURGASt i on that exceeds.

t he degr eé:O@lthmEly fadmnns&emed,eamdoemﬂgobcalthq dosing Bclidduls Kﬂo@éﬁ?ugswat )

ol ¢ et IR KR tha, NN ER o ARG F BB LAELCAT R 500811 ©

the formatio avin abnor mal ru Bone
resor pti orf® fr‘BPtlﬁﬁ served bjé‘é}éie man Orrréawcheeaﬁ‘omgnethmﬂsmfentl ng bone

resor pti ontréytrhbat df tl@@br@den'triﬁkréﬁﬁbn éld Bl S?JHOQ &flaﬁés o 3 or mation or

activity. In@: 3|t| n bo% 4 p‘i‘lﬁd?fﬁ ot;r nt  or prevention

of bone | 098 F EY&%W‘“E &re %? 1 °§£|1§ﬁﬁmgrbone ei t her

fromthe mtmtairephaﬂ)sermdj/ I stbk insigarves, mlévmgtﬂbﬁﬁmréd_ﬁ’e]z%&?%ﬂ rect or
n,or. activ e terms

i ndi rect %hhﬁé 8 Qr}eﬁiace%érﬁogéﬁs&lgﬁlgﬁrb Stadfetre éhig org A oi 1

"conti nuo schedul €™ or conti nuou nmean
that the engfruegirgere erdeepmdedue@mea Fnenwdshodsedfpmmmmt ef f ect

h dule is
st o ShEP TR S b PR S 12,

l'ic
glogtél ?ﬁgl t"@’ﬁ} \?ﬂlﬁci ffc)ﬁésaeeg raéd“f%é’ia&‘ﬁeﬁﬁ’t prevent dbe yndegitedeved”, as used
herein, neanditibat Inheudh maﬁwmmmsﬂﬂﬁwaﬂbbﬁe e Ay a&&gb{ﬂ

to the t| me t hat
?ﬂ? o P e NN T
range from about 2 weeks to the remaining lifespan of the mammal. For
humans, administration periods can range from about 2 weeks to the
remaining lifesp'an of the human, preferably from about 2 weeks to about
20 years, more preferably from about 1 month to about 20 years, more
- preferably from about 6 months to about 10 years, and most preferably
from about 1 year to about 10 years.

Methods of the Present Invention

The present invention comprises methods for inhibiting
‘bone resorption in mammals. The present invention also comprises
treating abnormal bone resorption in mammals. The present invention
also comprises methods for preventing abnormal bone resorption in
mammals. In preferred embodiments of the present invention, the
mammal is a human. _

The methods of the present invention do noet have the
disadvantages of current methods of treatment which can cause or
increase the potential for adverse gastrointestinal effects or which
require cumberseme, irregular, or complicated dosing regimens.

The present invention comprises a continuous dosing

 schedule whereby a unit dosage of the bisphosphonate is regularly
administered according to a dosing interval selected from the group




.condition is observed by the clinician or researcher. For, nethods of
treatment of the present invention, the bisphosphonate conpgqﬂgyzgﬂ5
continuously adm nistered until the desired change in bone mass or
structure is observed. In such instances, achieving an increase in bone
mass or a replacenent of abnormal bone structure with nore normal bone
structure are the desired objectives. For nethods of prevention of the
present invention, the bisphosphonate conpound is continuously

admi ni st ek stB.[h Ax?c@gw@a{ ged:o ?ﬁgr%ntcg \%e rﬁos 1? Q%%@é{]gg%wg,)ndi tion.

In such instances, mal nt enan jone mass n5|
obj ect i veanmotwicermonthlaxdeam@s of adninistration periods can range from

about 2 Weeks to th% %waaayldéseﬁﬁ@n@ar&%ammﬁk doEQge ofEH@NS,
adm ni str Ch‘ﬂ?%ﬁll.? s.can range from ab outk weeks to t . remai ni ng
| i f espan > 15,9 15henedk oroR aRak, J-quoneding ‘B‘BBg a 20 years,

nmor e pref ee*adnh ylaﬁzrpnm&bcpmefei:ahlynmﬂn the sahmudla? Of yadh swechorle: ther @i@rabl y from

-about 6 t out . r 1 year to
about 10 Yy e eidbol FRE Lo B0 b BERERIB bbbl Rl 20
conpri ses eNerhéegven daysndi ppelimgtingoeramplecoiha iopneiwe Fiig The present

i nventi onrahiA eﬁ%ﬂﬂ%@ﬁmlttb%aédxﬁﬂu@ﬁ%wi%w%ﬁt aessr b e | N mamal s, The

present i tion also co Ihod for reventing ,abnormal bone

resorptio Iﬁlﬂl osphioRate every ‘i ﬁeﬂ%g Apsageds nvent i on,

_ tEe (rjrarrrraldmmzatdwm co’ﬂ&éc@iﬁﬁ@@ﬁﬁ@;gpfmt hl&e l@h@é%eﬁ\}\ﬂ%ﬁiﬂ@fbgﬂﬁlﬂpt have

- the i sa t t hods atnent i c canaeor‘
i norease. B BERETe ALaSHnk SRhirbFh dR Tofi HhCOT e "t duADhsE

require c@mbt;we@nn$equmgia)@rfalbngcmr&bin twb edffdreitngeeldyi perisls. The pr esent

‘invention conprises %%I@%? [ﬂ%ﬂ’a m%gs rxﬁe%ﬁEQHEﬁ’ V\%ﬁggg%ga@e HYifte dosage of

t he bi sphgsphonate is regul ar I stered accor dosi ng
i nterval dapphosphanadeis éngmﬁisre pwice aaxeek) OG- @Wﬁﬁ%@ﬁr@fmg énce- weekl y
dosi ng, tWeGenWREKh¥rifdproderablyBakihy 398é B8o days of each weekly period.

In the twice-weekly dosing regimen, each unit dosage is generally
-administered about every three to four days. A nonlimiting example of a
twice-weekly dosing regimen would entail the administration of a unit
dosage of the bisphosphonate every Sunday and Wednesday. Itis
preferred that the unit dosages are not administered on the same or
consecutive days, but the twice-weekly dosing regimen can include a

" dosing regimen in which unit dosagés are administered on two
consecutive days within a weekly period or different weekly periods.

By biweekly dosing is meant that a unit dosage of the
bisphosphonate is administered once during a two week period, i.e. one
time during a fourteen day period, preferably on the same day during

- each two week period. In the twice-weekly dosing regimen, each unit
dosage is generally administered about every fourteen days. ‘A
nonlimiting example of a biweekly dosing regimen would entail the

- administration of a unit dosage of the bisphosphonate every other
Sunday. Itis preferred that the unit dosage is not administered on
consecutive days, but the biweekly dosing regimen can include a dosing
regimen in which the unit dosage is administered on two consecutive
days within two different biweekly pericds.
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and tw ce-nmonthly dosing. By once-weekly dosing is nmeant that a unit dosage
of the bisphosphonate is admnistered once a week, i.e. omg NhRBOEUring a
seven day period, preferably on the sane day of each week. In the once-
weekly dosing reginen, the unit dosage is generally adm nistered about
~every seven days. A nonlimting exanple of a once-weekly dosing reginen
~woul d entail the adm nistration of a unit dosage of the bisphosphonate
every Sunday. It is preferred that the unit dosage is not adm nistered on

consecutive days, bdy tdnh:eamath\l@aidsifqg_ibsitﬂéﬁng%Ehirﬁtrhni%%shg&bitﬂﬁ?e addosi ng
regi men i my; | -ar m ni stered .on consecut |l ve days
falling wi iﬁfﬁ?’mhg?‘&?? ?”3?2%?%%8%@9%% LstW W’P\‘Rﬁcaﬁm&@ yeRfdilng i s
meant that® rt pefdetgdVish thectwise apowiiyongimenstiaddbsésaer ed tw ce a
week, i .epref@ablyBiredWn e amsQNR) A ef LY o920 the same two
- days of each %ﬁeﬁi ilg)erio..cl. I'n q%e ?ﬁ?%é?§3€§ﬁ§°§§%iﬁéqgséﬁﬂﬁﬂ, each unit
. .dosage i SE%[}' 8l Q} IR IReR et UBHdosagerip generallyondmimistirpd. A
ngn! i m E i Epat(anpi'jefmir_t@en gwsmemfahy% Qkoﬁbﬂ%nﬁﬁ%'gr@%&mél (qraegt aidl t hed
admi ni strgf -upi L . dosage e Jbi sphosphdpat e 'every Sunday an
- \\dnesday. "v%}&flgff d%rl }ég é‘?g‘é‘ae ¥ ng}"-l&ﬁ?ttﬁﬁidgs’d&%é% ag’Pé‘tﬁgﬁ tyghphthe ered on
. the sane &ont@oandontinabaitythe Hifteentis itentlie nivdekdyy peiot] BPtHLAIONER, can
“include alt 4psidfarFfROIHRH i | .are admnistered on two
consecuti ve dg swthina Wee iﬁ%8?@%%“%§§§gaﬁﬁﬁgﬁ?“vgéﬂ| € 58r%s. By
bi weekly §BRTGHH ﬁi@éﬁn but ke taiemmondblyadesiog regimeni ephirpideat e i s
admi ni st edesingneegitien ig whitWeheaskit BREASD ate SdnfifstelddBndWd N9 2
fourteen ri.od refgrably o he sane day_during each two week
, QU days o hﬁ 4 -
period. In the W AR BRI, LH’BL Y EPRef,; op dafferemtimonthlygeeriadsgener al | y
gdm: ni st e'rTé?& %Ybl@atmgnﬁﬂy Yegiunie [3 adn dbﬂtﬁed it od lfemt ; |ésrﬁéfihggii§ﬁ§1@£d>h%n9,f aﬁ? bj[ \r/]veekl y
0Si Ng I eghLRR . pistration.,of a un osage 0 e
bisphosphonatecev Y0 _gb l%ﬂ%ﬁ%@i__¥Dg§e§?3?gﬁﬁﬁﬁu§% heﬁﬁ@ unit dosage is
not adm nFSEERGY BAVe @oliderant perigdicity and resmatinvibekddmiosimgioregi men can
incIUde,adﬂﬁa@mgluhgggﬂggfagEﬁﬂg h Li: .S @dm ni stered on two
consecutige d%%f W thin,t ¥ |f?%fgnﬁm%Pﬁg£§§39%§PFbJ§P’E“”npﬁ% ,
_ ver a one year period, a total of about twenty four desages would be
administered according to the twice-monthly regimen (because there are
twelve calendar months in a year), whereas a total of about twenty six
dosages would be administered according to the biweekly dosing
regimen (because there are about fifty-two weeks in a year),
In further embodiments or descriptions of the present
invention, the unit dosage is given with a periodicity ranging from about
once every 3 days to about once every 16 days.
‘ The methods and compositions of the present invention are
useful for inhibiting bone resorption and for treating and preventing
abnormal bone resorption and conditions associated therewith. Such
- conditions include both generalized and localized bone loss. Also, the
~ creation of bone having an abnormal structure, as in Paget's disease,
can be associated with abnormal bone resorption. "The term
“generalized bone loss” means bone loss at multiple skeletal sites or
throughout the skeletal system. The term “localized bone loss" means
- bone loss at one or more specific, defined skeletal sites.
Generalized boss loss is often associated with ostecporosis.
Osteoporosis is most coramon in post-menopausal women, wherein
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-13 22 May 2006 By twi ce-nonthly dosing is neant that a unit dosage of the
‘bi sphosphonate is adm nistered tw-ce, i.e. two tines, duringMayemchl y

cal endar period. Wth the twice-nonthly reginmen, the doses are preferably
‘given on the sane two dates of each nonth. In the twice- nonthly dosing
regi men, each unit dosage is generally adm nistered about every fourteen
to sixteen days. A nonlimting exanple of a biweekly dosing regi nen would
entail dosing on or about the first of the nonth and on or about the

fifteenth, eétr@geﬂ B?adﬂ&WhﬁQ 'bakn ﬁ@aflg%ﬂﬂﬂﬂhed | {10l2vRE er%E&%gogﬂat the

unit dosages a not a tered on the sape or _ consecutive S but the
twi ce- mont %2 s‘i’%tqrgg'i @%QWI}%@%B@%@%@GH@W@@ lopeting ﬁoa,ge ch the

uni t gosag@sta:peresimcansﬂtseﬁﬁﬁmdea Byé@segmsegumemndmm amhbhtie, & st 3' ]y g
erio n erj ods reginen i s define
IEler ein as %%P%%E%e%w g%foqti&%rﬁﬁp CAHFES Tibr g@ﬂﬁ%ﬁ%ﬁgg’]ﬁﬁg‘er ﬁ% %’?%‘@H y dosing

. regi men heexns @bokié with nor gntifiabld eveses idi. fidiepatiyicpmstéaairesisy Iandher esul t

| Lhe adnpriset shioikigh, pirbhensbaliINGL R pPBAIERGAYSE 1 0N9 pert ods of

ti me. For exanp over & ope year  period out twenty four
dosages mHY?}’eﬁ’élona%?hF%ﬁféﬁ]eho%E%ﬁoapﬁgntlﬁ Qsteomwoé@ gnanky regi men

(because there are Lwdlmdcmxwmg h@@rﬁeléﬁ AdboRiaXt€@Mith \Weshasnata total of

about twen ni stered cor fo,.the biweekly
oot ng | cOesRnd wHBREE ey End WM sRrRrpSvit eeaYsts Gnydhen
further emoddwwh@edromﬂmnomhasmbcmﬂndmpscﬁntmty oy anirosthetidie unit

- dosage is Gh¥eh th a periodicity ranging fromabout once every 3 days to

about once eéery 16 days. The mnet hods ‘and conpositions of the present
invention are usef uGengralizad on localjzed henedess senarccundrdmrdisussmt i ng and

prevent i Nngwhadney Gﬁbn@ﬂﬁ)m&%oﬂ'oi?ttwéb SHFSQDE hiIESe28 SR Aligr L lier ew th.

Che of ont 10 HRe b K Aoy O R RR D B A SRt G HoRgBL o Soase.
can be associated wi Theahnthodsl atitboempesitiopisi dfithe Thestel Mvegehey abd zed bone
| 0ss™ meang bRRget PRatile TH4 Y r%r%vgxl&e h& iRk £ 115\%%115 conditions or disease

states: osteoporosis, which can include post-menopausal osteoporosis,

steroid-induced osteoporosis, male osteoporosis, disease-induced

osteoporosis, idiopathic osteoporosis; Paget's disease; abnormally

increased bone turnover; periodontal disease; localized bone loss

associated with periprosthetic osteolysis; and bone fractures.

The methods of the present invention are intended to
~ specifically exclude methods for the treatment and/or prevention of
prosthesis loosening and prosthesis migration in mammals as
described in PCT application WO 95/30421, to. Goodship et al, published

November 16, 1995, which is incorporated by reference herein in its
entirety.

Bisphosphonates
The methods and compositions of the-present invention
comprise a bisphosphonate. The bisphosphonates of the present
-invention correspond to the chemical formula
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. cause, i.e. idiopathic osteoporosis.

t hroughout the skeletal system The term"localized bone | 0oss" neans bone
| oss at one or nore specific, defined skeletal sites. GEneQan@pgxnpss | oss
is often associated with osteoporosis. Osteoporosis is npbst common in
‘post - mrenopausal wonen, wherein -14 22 May 2006 estrogen production has been
greatly di m ni shed. However, osteoporosis can also be steroid-induced and
has been observed in nales due to age. Osteoporosis can be induced by
di sease, e.g. rheumatoid arthritis, it can be induced by secondary causes,
e.g., glucocorticoid therapy, or it ¢ onme about with no identifiable

n present invention, preferred
met hods include the treatnment or prelention of abnormal bone resorption in
ost eoporotic humans. Localized bone Rgig has been associated with
peri odontal disease, with bone fr s, and with periprosthetic
osteolysis (in other words where bo resorption has occured in proximty
to a prosthetic inplant). Generalized or l|localized bone |oss can occur
fromdisuse, which is often a probleﬂohﬁb t hose confined to a bed or a
wheel chair, or for those who have an immobilized Iinb set in a cast or in
traction e nmethods and conpositions of the present invention are useful
for treatﬁﬁgﬂéﬂﬁ or preventing the following conditions or disease states:

ost eopor 0si's, Wwhi chﬁpaﬁdlmgkélfiﬁdﬂ%i{déiﬁﬁpgémé@d £ fneﬁ'pe é?s' 3 q
HWiuce

| ztste(rag:ogr Iog%'iﬁg gg%ﬁ?hl c osaflogg&ﬂ bigi&ree(fj“sé il ﬂb@dr%‘i’l y
“increas edsﬁgﬁét‘#@ﬂﬁﬂiﬁr Clseid taad dldllsjdmbsmtmdlmﬂgd 10080 986xy
of t ﬁ'eaéfgéﬁﬁ?b.aﬁ%%‘n&p‘r Bl Sobs BB Mg C1 T %ﬁs%s%&é@%f nods or
the treat RERAYAnbrEnyh evaelidinyloimigamsiybeand He@@gEnl ng and prosthesis
Goodeht pret el pabih ane PEREih T el s8R, £AE LR riii G bbd by
ref erence é{@ﬁ%#l‘h I‘ﬁnlcflgg @‘nf:yc:ig;b Pprovi ded sufficient atoms are selected for

the chemical formula. The C1-C30 substituted alkyl can include a wide

variety of substituents, nonlimiting examples which include those

selected from the group consisting of phenyl, pyridyl, furanyl,

pyrrolidinyl, imidazonyl, NHg, C1-C10 alkyl or dialkyl substituted NHg,
OH, SH, and C1-C10 alkoxy.

- In the foregoing chemical formula, A can include X and X
can include A such that the two moieties can form part of the same
'cychc structure.

The foregoing chemical formula is also intended to
encompass complex carbocyclic, aromatic and heterc atom structures
for the A and/or X substituents, nonlimiting examples of which include
naphthyl, quinolyl, isoquinalyl, adamantyl, and chlordphenylthm

Preferred structures are those in which A is selected from
the group cons1st1ng of H, OH, and halogen, and X is selected from the
group consisting of C1-C30 altkyl, C1-C30 substituted alkyl, halogen, and
C1-C10 alkyl or phenyl substituted thio.

‘ More preferred structures are those in which A is selected
from the group consisting of H, OH, and Cl, and X is selected from the

- group consisting of C1-C30 alkyl, C1- C30 substituted alkyl, Cl, and
chlorophenylthlo
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Bi suhosnhonates The nethods and conpositions of the-present invention
conpri se a bi sphosphonate. The bi sphosphonates of the preSQQtMa)}mntlon
correspond to the chem cal formula 22 May 2006 PO3H2 | A-C X PO3H2
wherein A and X are independently selected fromthe group COI’ISI sting of H,
OH, hal ogen, NH2, SH, phenyl, Cd-C30 al kyl, Cl1-C30 substituted al kyl,

G -C10 al kyl or dial kyl substituted NH2, Cl-Cl0 al koxy, ClI-Cl10 al kyl or
phenyl substituted thio, Cl-Cl0 al kyl substituted phenyl, pyridyl,

furanyl, pyrrolidin ] d f hem cal
formul a, the al kyl g\f‘[ouﬂ quﬁ%E% ’Wl?éh Abi%%ﬁoran&{sds?’o&gg%%gyfprow ded
suffi ci enfmgiebyrsoathatsidiecrasslting compesndniers éamimer bl a. The Cl- C30
substi t ut edrdaabkybutMadnaci, mctﬁsﬁhcyuﬂl%nawrﬂ @téAeﬁHro%i&h%t ituents, nonlimting
exanpl es whi ch 1 nclyge t hose . sel ect ed cqQnsi sfi.ng of phenyl,

pyridyl, furanyl, Aeilmt ’ﬁaﬁyl%"% ?/Patﬁlﬁ? ‘%F Yadves RS di al kyi
substi t ut éﬂslblﬂﬁs,phoﬂdteﬁhire abab ﬂefﬁmﬁeﬁélhoxMonhnutﬂmg éxmaphdsngl sdigam cal

formul a, Anﬁﬂfc'le ﬁ)t%lsg%%lgét@ﬁ'%@ﬁx the 0{1 clll)gl 156‘“ xﬂégﬁiatlp%gat%g %k%gi eties

canformpart of ru tur ore formul a
is also i @@%eamonmomésnomw@ etﬁ-carltetmc‘ﬂil&3(hﬂﬂﬁdt3®353mtd¢bt ero

at'om StFUfﬂrﬂfxﬁﬁmﬁprPE@@rPe@Q&i’tQ%rJtﬁHé&Eéleﬁéﬂtﬁronﬁﬂ% F%ﬁfjng exanpl es of
whi ch i ncl ude. nagp k lgglpgg %l'r;é ul nol yl, adanman and

chl or ophefYPSIStRE B ARy calgmnm magaesmnA8d A i s sel ect ed

- from the agnmmmnnsahsl MjorstimitinPdxaatsleh aff deeivatped idchedesthaet ed from

- Lhe  orouRGFaRsa HMY gy CohsRltdttd of SdterE nstiaRtd Ml P Aniaky! - Nal ogen,

and
“"Pharmaceutically acceptable” as used herein means that

the salts and derivatives of the bisphosphonates have the same general
pharmacological properties as the free acid form from which they are
derived and are acceptable from a toxicity viewpoint.

It should be noted that the terms "bisphosphonate” and
"bisphosphonates”, as used herein in referring to the therapeutic agents
of the present invention are meant to also encompass diphosphonates,
biphosphonic acids, and diphosphonic acids, as well as salts and
derivatives of these materials. The use of a specific nomenclature in
referring to the bisphosphonate or bisphosphonates is not meant to limit
the scope of the present invention, unless specifically indicated. Because
of the mixed nomenclature currently in use by those or ordinary skill in
the art, reference to a specific weight or percentage of a bisphosphonate
compound in the present invention is on an acid active weight basis, |
unless indicated otherwise herein. For example, the phrase "about 70
mg of a bone resorption inhibiting bisphosphonate selected from the
group consisting of alendronate, pharmaceutically acceptable salts

~ thereof, and mixtures thereof, on an alendronic acid active weight basis”
means that the amount of the bisphosphonate compound selected is
calculated based on 70 mg of alendronic acid.

Nonlimiting examples of bisphosphonates useful herein
include the following:

Alendronic acid, 4-amino-1-hydroxybutylidene-1,1-
bisphosphonic acid. S

a7




Cl -C10 al kyl or phenyl substituted thio. Mre preferred structures are
those in which Ais selected fromthe group consisting of s8Mm&Fhooand O,
and X is selected fromthe group consisting of O-C30 al kyl, Cl-C30
substituted alkyl, d, and chlorophenylthio. -16 22 May 2006 Most
preferred is when Ais OH and X is a 3-am nopropyl noiety, so that the
resulting conmpound is a 4-am no-1,- hydroxybutylidene-1,1-bi sphosphonate,

i -e. alendronate. Pharnaceutically acceptable salts and der| vatives of the
bi sphosphonates are Hsefdl r xamnpl es of salts

i ncl ude thgse sel,ect Z%Ilé%ri m ttgéagsﬁo%%&go%% it E\‘ilttf g’f@a &F, al kaline
metal , amBAAvodLHR ratg), 4-appno- thdmwbumth@e-alkyl substi tuted

anmoni um bxmlmsphdns@hmi m@&baﬁﬁn&%{rﬁ&%@@efromthe gr oup Kngnf' stltng of
anmmoni um sal ts nlinmting

sodi um potassium c magn

exanpl es of derivat i \% #‘E\Bﬂl d’g‘f ealeg ‘Bﬁtéoﬁﬂer@ﬁﬁcrﬂ@dglmlﬁﬁconm sting
of esters, PRjemt414%822,804, mﬁmyko@mretmleu@gmlmya@qggba ﬁ as used

herein meaas]ltgr‘@gl ti sphonat es have
~ the same gener al tﬁhﬁe@ }{ogl cgﬂ 9&%%%% #%:1@51 E’H@‘Pk‘é’g‘l fBB form from

" whi ch they ndqogpmaaé:p o ﬁaelmeehmpm&ben drtiraty. t oxi city vi ewpoint. - | t

used her ei ok ot of o1 Mﬁ’“@?ﬁ?@fﬁ%‘?ﬁ i ibsppBLRESRE A ©
5%58{ Ii‘I‘gl( (Eh]"c“ %)s§5dijﬁ§ﬁ’6§93dnalt}a% Patginbhosphoni ¢ aci ds,

i nvention are rrean
and di phos@ﬁaﬁsaﬁ%ctodsommamlau assued|NoveinBer 1871960, iwkgnql these

mat eri al s. jnldy nonmencl atyre .in referring to the
bi sphosphonatgpor .sB’a’ cgtléege}rﬁuﬁbtts ¥t o limt the scope of t he

present invention, uﬂ\ﬂeé@ mmiéﬂm&énwl;lndip}ais@ﬁonﬂﬁﬁai@ﬁ:lo@xforﬁbe ni xed

nonencl at ua@d U ar the art,
4 Iﬁ.@'ﬁhb)ﬂlééﬁﬂﬁ?smﬁﬁc erceél‘Ee{;t%rg’cg3 er&?ﬁ*ﬂ}é’i&ﬁoﬁ%&e conpound

reference § specific.wei
in the pres%sﬁ: qeﬁ\fé'nl% lgppmslg%mnamgaoa (3966 \anddi Gng. 6&8171832 41r1I1ess

- indicated GE6F)vibeth dfewhidh afoin@Mgimb&] bﬁr%f&%ﬁ@éﬁer@ﬁ% Hedr

entirety.

1-hydroxy-3-(1-pyrrolidinyl )-propylidene-1,1-

bisphosphonic acid (EB-1053). _
1-hydroxyethane-1 1-diphosphonic‘acid (etidronic acid).

1-hydroxy-3-(N-methyl- N-pentylammo)propyhdene-l 1-
bisphosphonic acid, also known as BM- 210955, Boehringer-
Mannheim (ibandronate), is described in U.S. Patent No. 4,927,814,
issued May 22, 1990, which is incorporated by reference herein in its
entirety.

6-amino-1-hydroxyhexylidene-1, 1-bispho sphonic acid
(neridronate).

3-(dimethylamino)-1- -hydroxypropylidene- 1 1-
bisphosphonic acid (clpadronate).

3-amino-1-hydroxypropylidene-1, 1-bisphosphonic acid
- (pamidronate).

[2-_(2—pyridiny1)ethylidene]—1,1'—bisphosphonic acid
(piridronate) is described in U.S. Patent No. 4,761,406, which is
incorporated by reference in its entirety.

1- hydroxy—2 (3-pynd1ny1)-ethy11dene 1 l-bxsphosphomc
acid (risedronate).
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ng of a bone resorption inhibiting bisphosphonate selected fromthe group
consi sting of al endronate, pharmaceutically accept abl e sal tzg Mipgoepef, and
~m xtures thereof, on an alendronic acid active weight basis" neans that

‘the amount of the bi sphosphonate conpound selected is calcul ated based on

70 nmg of alendronic acid. Nonlimiting exanpl es of bisphosphonates usef ul
herein include the follow ng: Al endronic acid,

4- am no- 1- hydr oxybutyl i dene-1, 1- bi sphosphonic acid. -17 22 May 2006

Al endronate. (al so kn I nat e od| 0 ngsodiumtri hydrate),
4- ami no- | - hydroxybutP 88&85_9[ gﬁ% #n& ‘QEP‘&O G8HAUM tri hydrate.
Al endr oni ¢ t@l@daoaate)aseh@mhadenﬁs tanti 586i248UtESBrePatecett al.,4, 922, 007,

to Ki eczykowpdtiereds, aiQ&Q RIS {\@ébr% z%gt??yy Qﬁn%e%%eﬁﬁﬁl itk O

Ki eczykowski ,. i ssuéd May 28, 1991 are 1 ncorporated by
reference RBPESW-in their enti rety.

Cycl ohept yl am nonet hyligphoty-B- aﬁ.@ﬂm@m- glagtydiden 1,175, Yamanouchi ‘
(ci madronabn%jhogi descri. e@ﬁ%}& 1;P)atent . 4,970, 335, to Isomura et al.,
i ssued Nové honicag TPBate)n orporated by reference herein in its
‘entirety. 1,1-dichl oﬁ’@'aﬁrr@d ene bisphodphboapdsosdlectadi fiofncttadgoniyc  aci d)
and the di is at. r described in
Bel gi um Pa’?g%lg{é%l g??%g@%é gnﬁi Hf‘%&% &Edea% %{@4%8{1‘%5% bot h of
whi ch are PH@B?% teatlB an Wﬁeﬁéﬁ@@ﬂﬁéﬁepﬁid@ﬂﬁé» Pamidronatey

1- hydr oxy- Zelehndpyhiadd, ifhapmaceRtizalli £eBptabld sa@ﬂssﬂ{&‘éﬁh%c?nﬁﬁt&e@EB' 1053).
1- hydroxye%ﬁaﬁr&aﬁ‘e 1- di phosphoni ¢ aci d (etldronl c acid
t

1- hydr oxy- hyl - N- pent yl ami no ) propyl i dene-1, 1- b| sphosphoni ¢ aci d,
al so known as BM 210¥éxe pofhrredgiaralvhdndrei tie, (phmnfbroeﬁmt:ally ackepsilei bed in

U.S. Pat ent et af§4nixtures thereof,

Most preferred is alendronate monosodium trihydrate.

Pharmaceutical Compositions
Conipositions useful in the present invention comprise a

pharmaceutically effective amount of a bisphesphonate. The
bisphosphonate is typically administered in admixture with suitable

_ pharmaceutical diluents, excipients, or carriers, collectively referred to

herein as "carrier materials”, suitably selected with respect to oral
administration, i.e. tablets, capsules, elixirs, syrups, effervescent
_compositions, powders, and the like, and consistent with conventional
pharmaceutical practices. For example, for oral administration in the
form of a tablet; capsule, or powder, the active ingredient can be
combined with an oral, non-toxic, pharmacéutically acceptable inert
carrier such as lactose, starch, su_crose; glucose, methyl cellulose,
magnesium stearate, mannitol, sorbitol, croscarmellose sodium and the
like; for oral administration in liquid form, e.g., elixirs and syrups,
effervescent compositions, the oral drug components can be combined
with any oral, non-toxic, pharmaceutically acceptable inert carrier such
as ethanol, glycerol, water and the like. Moreover, when desired or
necessary, suitable binders, lubricants, disintegrating agents, buffers,
coatings, and coloring agents can also be incorporated. Suitable binders
can include starch, gelatin, natural sugars such a glucose, anhydrous
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.issued May 22, 1990, which is incorporated by reference herein in its
entirety. 6-am no-I-hydroxyhexylidene-1, 1-bi sphosphoni ¢ acizd May 2006
(neridronate). 3-(dinethylanm no)-I-hydroxypropylidene-1,1- blsphosphonlc
acid (ol padronate). 3-am no-I-hydroxypropylidene-1,1-bisphosphonic acid
(pami dronate). [2-(2-pyridinyl)ethylidene]-1,1-bisphosphonic acid
(piridronate) is described in U S. Patent No. 4,761,406, which is

i ncorporated by reference in its entirety.

1- hydr oxy- 2a¢@spy friediflow latﬁbé‘éﬂbéiﬁtl%ctosé %&r&a?ﬁ@%@t&eﬁcmt&f&iﬁgﬁd onate).

-18 22 May S&%@ﬁ &4 chl o[)sége |)ctgll onet hane gﬁ g E Onlf aCtI;

(til udronat s e geaciap fuar, trpgsegnsh or sodigmepleipatet al .

Qct ober 24, CaxbwmwbhjdkcellulasmcprthyMeb?ycﬁt wme,eaii‘l&rtg:e;hlrt]@ i }13 e mcid
tiret e

(ego: end)r/ongi[t“i(;%i‘il Preferre 1%{ a@egglﬁsgaﬁje #n%a%isdcge $ec%’f"gﬂ°]‘%ﬂt§?n ?%‘@B &t oup

consi sting S@?a%ﬂténmwwmcﬁtﬁmt@néﬂ dium |heahzoate, spdivimuatesatd, e,

eti dr onat e sodhandeipate arfdl &&dﬁﬁeatﬁ patith AP Ir&"err%ﬂ”@fa‘i’ﬂ gnate,

fhereof . MpEmRIRieh faelcedapdady Soas Sa@é&?fe&%?ﬁ@ati«i@s@?xbéh?’:&essa| ts
- thereof, arld.SnPatemeNot H 8580541, bbBechned er aledssl%fiaﬂ@:ﬁﬁglggﬁf P?Q@?ﬁ?@g'r grsnent
T
- bi sphosphongti®e meéenbmph%pmradse blescﬂulylﬁdcwllﬂlyscﬂdbimpdlymm dsn admi xture
- W th suitalhegetable drug carriers. Such polymers can include |
poly\nnylpyrrohdone, pyran copolymer, polyhydroxylpropyl- '
methacrylamide, and the like.
The precise dosage of the bisphonate will vary with the
dosing schedule, the oral potency of the particular bisphosphonate
chosen, the age, size, sex and condition of the mammal or human, the
nature and severity of the disorder to be treated, and other relevant
medical and physical factors. Thus, a precise pharmaceutically
effective amount cannot be specified in advance and can be readily
determined by the caregiver or clinician. Appropriate amounts can be
-determined by routine experimentation from animal models and human
clinical studies. Generally, an appropriate amount of bisphosphonate is
chosen to obtain a bane resorption inhibiting effect, i.e. a bone resorption
. inhibiting amount of the bisphosphonate is administered. For humans,
an effective oral dose of bisphosphonate is typically from about 1.5 to
about 6000 pg/kg body welght and preferably about 10 to about 2000 pgfkg
of body weight.
For human oral compositions comprising alendronate,
pharmaceutically acceptable salts thereof, or pharmaceutically
acceptable derivatives thereof, a unit dosage typically comprises from
about 8.75 mg to about 140 mg of the alendronate compound on an
alendronic acid active weight basis.
For once-weekly dosing, an oral unit dosage comprises from
about 17.5 mg to about 70 mg of the alendronate compound, on an
alendronic acid active weight basis. Examples of weekly oral dosages
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pharmaceutical diluents, excipients, or carriers, collectively referred to
herein as "carrier materials", suitably selected with respagtMiyozomeal
adm-nistration, i.e. tablets, capsules, elixirs, syrups, effervescent
conpositions, powders, and the |like, and consistent with conventi onal
pharmaceutical practices. For exanple, for oral admnistration in the form
of a tablet, capsule, or powder, the active ingredient can be conbined
with an oral, non-toxic, pharnaceutically acceptable inert carrier such as
"l act ose, smcrlud;a ‘csunrtodmsaggl whirheis nmtfdnyforamwwdasas pmﬂeﬁmum stearate,

manni t ol , r r nd, t he for

admi ni st rat ag’ﬁl B%? 'ﬂg\df(ﬁﬁ ﬁgﬂﬁéﬂ)ﬁaﬁs e %duﬁgid aéﬁ“?@l’@@%&f’ent
conposi t i oﬁéhln]F g "éP%Hl far &‘geaémﬁ)@mﬁpgm@smcctmpmm abdut &0 trhg afther al |
nont oxi ¢, phaidmects i @ahbyn@eceptable inert carrier such as ethanol,

glycerol, wat er and I.ke. eqv when desired or necessary, '

sui t abl e bi nders, E%F%E%‘W%{?‘ix af’@&ga??‘r@'aig’éﬁ? §0s3gE camPrisesoat | ngs,

and col ori ﬁlym@nuk 8¢z ey Enaﬂnﬁmﬁmgmﬂmeeﬁenamﬁ@t@@nmdiﬁﬁi Sn #@&N incl ude
starch, gel | ucose dr ous 2 May 2006

| act ose, f ragéed(%oo %a((:i{a%%e @gfgjlﬁ: L?;f gxaﬁrﬂae%(?fﬁwi%ﬁe‘é’fe@h]é'r alpatural and
synt hetic §Qp@agessineiu @%aaé@élfbsag@whwh ﬂag!aeﬁ.ﬂtﬂormstemxdurusmal gi nat e,

car boxynet pybvareions h@&@n@ﬂﬂg )é%ﬁt/ heneng M‘Cﬁi ﬁna r%xg Suhli¥gna

~Lubricants useig4 @gﬁc osa ﬁ% I'ncl ude, sodi u sodi um
st earat e, KFAEe qstepRaxpais té'éatfaﬁﬂ'&c@mpesmgsodl um
~chl ori de aabouh65lmg@ftherzﬂémdmwaaé kympoehdr red tabl et fOF mul ation for
al endr onat e nonosodi brng ate is that.,,desgribed in at ent No.
et a

5,358, 941, to Bechar s QU KHCBIPEREHY Hosing pn Oﬁﬂl ‘&W‘ agage
i ncor por at 68Mpyisesifreorarphouh S5eng torabotis léﬁtmg@f\,theﬁﬂmuhmmwnds used in

t he present;gmyohgq gﬁrhlala%(g.gn&ogah t@e@i 6}‘ pely Iﬁ‘%%ﬁ target abl e

drug carri ners an 1 n¢lude Vi nyl pyfrol pyr an
copol yner, ‘6? o‘?"ogﬁcﬁrfﬁﬂ’} y r?é’ﬁhd@%ﬂ@éﬁmbl Ga&iadlmhdosageawh'iqu)r eci se

dosage of nﬂseﬁﬂlfbp osteaperodis bré’v?émtxdﬂ EdmpHSing A 076 thedrkRe the oral
- pot ency of aiéhdl%%ra% %glln%rau%'ds ngsf e Elosage which is useful for

oosteoporosis treatment, comprising about 140 mg of the alendronate
compound.
Nonlimiting examples of oral compositions comprising

alendronate, as well as other bisphosphonates, are illustrated in the
Examples, below.

Sequential Administration Of Histamine H2 Receptor Blockers And/Or
Proton Pump_Inhibitors With Bisphosphonates
In further embodiments, the methods and compositions of

the present invention can also comprise a histamine H2 receptor blocker
(i.e. antagonist) and/or a profon pump inhibitor. Histamine H2 receptor
blockers and proton pump inhibitors are well known therapeutic agents
for increasing gastric pH. See L.J. Hixson, et al.,-Current Trends in the
Pharmacotherapy for Peptic Ulcer Disease, Arch. Intern. Med., vol. 152,
Pp. 726-732 (April 1992), which is incorporated by reference herein in its
entirety. Itis found in the present invention that the sequential oral
administration of a histamine H2 receptor blocker and/or a proton pump
inhibitor, followed by a bisphosphonate can help to further minimize
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chosen, the age, size, sex and condition of the manmal or human, the

nature and severity. of the disorder to be treated, and ot hemnsetmgant

nmedi cal and physical factors. Thus, a precise pharnaceutically effective
amount cannot be specified in advance and can be readily determ ned by the

- caregiver or clinician. Appropriate anounts can be determ ned by routine

experinentation fromani mal nodels and human clinical studies. Generally,
~an appropriate anount of bisphosphonate is chosen to obtain a bone

resor pt i onadvis®ishcfi@i ' r ' nhikbiting anount of
t he bi sphOﬁghonatgg ﬁ;ﬁ%%nﬁ%%tegfg .'ailggr Srregr%gf)&%%&ésf Hé?:tl?%t@ | dose of
0

bi sphosphoR&t'&CFRIor 1| 3n¢/pp profssupumpsinhgbitep dsiadedodstgrgdfrobody wei ght
and pr ef eralisiuf. &lbmiuted thoxlho i RAAR pidicto Blo RN ofigle uMRN Oral
conposi ti g ndr onat e rmaceuti c . acceptabl e salts
t her eof , gérﬁgﬁagrrgéisé{&?i c@] VA gg@%&%?@%&gﬁwaiq’@@ g’ﬁ&ﬁ‘@éﬂ‘? B2 unit dosage
typi cal | y kesaptorddeckeroand/ghqupt® pEmyyinkibatootit st4Rinisteetd tthamal endr onat e
- conpound, AHMABO MiBEEHEAR bodt 19 Brs i, S, bor once- weekly

dosi ng, ar}gorﬁl uni t dgsageoggr%grl ses\iﬁ}om %o%%?g%nt‘{ﬁg‘ﬁout 70 ng of
the al endr'fil %n%'i?npound, on an alendronic acid active weight basis.

N LTe O ok Y oa ddgsagseue Bty FEORRSpH HEkgy Wilor 1opnge 1 of
 al endr onatﬁel%(%%ﬁ) %?ﬂ‘gﬁ’da}é‘ Wﬁrﬁe%’%‘id’é’m\v\%%ﬂaﬂc'ﬁ%fcﬁmﬁ%ﬂl reating
ost eopor osiededs idsfactpralzesocizfedryit thdmarahendb AR eI R FOr

| - twice-weekiaplgpsdfad. an oral unit dosage conprises from about 8. 75 ng to

about 35 ng of the al endronate conpound, on an alendronic acid active -
wei ght basis. Exanplldeniimitingaxamules pf histamihesHgewceptirubleckensni t dosage

whi ch i's usel/oh pkelonOSERPPRIEBItSrs RIBYES HhELs gﬁqgg{ﬁhfégeglsggeggq‘%; 5 gy of

t he al endrgnat e. conpound,..and . a upj,t dosage.. S
ost eopor osc?@ S’tsr%é’eﬁ ﬁgﬁ{?eféé}ﬁfp ifé%ldlaﬁomza%@mg: sanitidingl emjronales

conpound. and lansoprazole.

" Treatment Kits

In further embodiments, the present invention relates to a
kit for conveniently and effectively carrying out the methdds in
accordance with the present invention. Such kits are especially suited
for the delivery of solid oral forms such as tablets or capsules. Such a kit
preferably includes a number of unit dosages. Such kits can include a
‘card having the dosages oriented in the order of their intended use. An
example of such a kit is a "blister pack”. Blister packs are well known in
the packaging industry and are widely used for packaging
pharmaceutical unit dosage forms. If desired, a memory aid can be
‘provided, for example in the form of numbers, letters, or other markings
or with a calendar insert, designating the days in the treatment
schedule in which the dosages can be administered. Alternatively,
placebo dosages, or calcium or dietary supplements, either in a form
similar to or distinct from the bisphosphonate dosages, can be included
to provide a kit in which a dosage is taken every day. In those
embodiments including a histamine H2 receptor and/or proton pump
inhibitor, these agents can be included as part of the kit. '
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For biweekly or tw ce-nonthly dosing, an oral unit dosage conprises from
about 35 ng to.about 140 ng of the al endronate conpound, @nn&y 2Z008ndronic
acid active weight basis. Exanples of biweekly or tw ce-nonthly oral
dosages include a unit dosage which is wuseful for osteoporosis prevention
- conprising about 70 ng of the alendronate conmpound, and a unit dosage
which is useful for osteoporosis treatnent, conprising about 140 ng of the
al endronate conpound. Nonlimting exanples of oral conpositions conprising
al endronate, as well as other blsmnggpﬁq; es, are illustrated in the

Exanpl es, bel ow. Se Admi nistratjon O _Hi st am ne H2 Receptor
Bl ockers And/ Or gﬁb‘?]hﬁﬁﬁﬁnl n‘i’ﬁaﬁllj{?ﬁsfl“wa sHHb Agmonstrateur t her
enbodi nentesnbwdlmetﬁis hoidhiratide scopeost theom@soiit ui‘hs@ttﬁfnes'ﬁié ekBMRNES ON can

or ifoﬁ"gﬁ%%%aﬁ?%ﬁ?fo?ﬂ RSB IRRErn sk ol rnebneding
i nhi bi t or Ssirariad Emrzabmentlcmgwmnﬁ manahone&hemfg&st ric pH. .

S e el o g BRSSP <

U cer Disease, Arch. Intern ., vol 1992),
~which is incorporated by reference herein inits entirety. It is found in
the present invention that the sef¥MIMIE gral admnistration of a

hi stam ne. H2 receptor bl ocker and/or a proton punp inhibitor, followed by
a bi sphosphonate can help to further mnimze -21 22 May 2006 adverse
gast r oi nt dstophageat fuitagion Rotandtal enbodi nents, the histamine H2 receptor
bl ocker and/or proton punp inhibitor is adm ni stered from about 30 m nutes
to about 24 hours prjor to.the dm nistration of the bisphosphonate. In
nmore preferred enboc'ith?eﬁ%@ hagea W&tﬂ&ﬁpr@tmﬂal et Ut bispbbsplkeratands or

- proton pumvaiudtiedi ﬁﬂhglzﬁd@{?lﬂuﬁdﬁtered from about 30 minutes to about 12

hours prior to the m nistrat Iﬁ g Isugho at e.. The dosage of the
hi stam ne H2 recept of ebF%%% %fiSerms rate the relative irritation

potential of the following dosing regimens: placebo (Group 1), a single
high concentration dosage of alendronate monosodium trihydrate
(Group 2), a low concentration aosagé of alendronate monosodium
trihydrate administered for five consecutive days (Groups 3 and 4), a
high concentration dosage of alendronate monosodium trihydrate
administered once per week for four weeks {Group 5), a mid-range |
concentration dosage of alendronate monosodium trihydrate
administered twice per week for four weeks (Group 6), a low dosage of
risedronate sodium administered for five consecutive days (Group 7),

and a low dosage of tiludronate disodium administered for five
consecutive days (Group 8).

The following solutions are prepared:
(1)  simulated gastric juice (pH about 2), i.e. the control
: solution.

(2)  simulated gastric juice (pH about 2) containing about 0.20
mg/mL of alendronate monosodium trihydrate on an
alendronic acid active basis. |

(3 simulated gastric juice (pH about 2) containing about 0.80
- mg/mlL of alendronate monosodium trihydrate on an
alendronic acid active basis. |




proton punp inhibitor will depend upon the particul ar conpound selected
and factors associated with the mammal to be treated, i.e. 238iM#8;2008eal th,
etc. Nonlimting exanples of histam ne H2 receptor blockers and/or proton
punp inhibitors include those selected fromthe group consisting of

- cinetidine, famotidine, nizatidine, ranitidine, onprazole, and

| ansoprazole. Treatnent Kits In further enbodinents, the present invention

relates to a kit for conveniently and effectively carrying out the nethods

in accordance(ay t hsﬁﬁ@a%@%ggﬁ.léﬁﬁg@t Hr‘l‘b"ﬁ“t@zbﬁﬁﬁﬁnﬁ{féﬁﬁﬁﬁéﬁl ly suited

for the delivery of P ﬁ I ch as or Such a
kit preferably i nc g Pnéf'e HH?I%OSH@%H@@@ ydrate khtancan i ncl ude a
card having the dosaberironiccatidchdtivd basior der of their intended use. An

' I f Kk Kk |1k
the packag ﬁécf‘nﬁusk%ﬁ%ﬁ@g?a&oﬁt e O3 tborl 7 s abomad dtceut | ol

. unit dosage forms. mMgEdspf egedronmenodiamndrr anribedropiovtidedetior exanpl e

in the form of nunbgg&,s letters, or other markings or with a cal endar
insert, desi gn?él ng th da s in.the treatnment schedule in which the i
dosages- can be‘®dm FFF% gaglriersiee (Rid1apout @) seetainifgsabest 46r cal ci um or

di etary suppl ement smgginhef tiludrnfa@é Biseditid 4 al QLRr om t he
bi sphosphonat e dosag&& can be included to provide gﬁ& I‘élh{aic‘ldv‘\vlin‘Fch a dosage

I's taken every day n those enbodi ments including a histam ne H2 receptor
-and/ or proton punp inhibitor, these agents can be included as part of the

kKit. -22 2R a her descri be and
denonstrateae;%ﬁ%ggi bﬁﬁe 1%_33? é%%%?ﬂstsﬁgwng@z’gﬂigﬁh\%ﬁt on. The :
exanpl es sher Schepaical)an albbutliﬂamLmﬁO&mdvﬂ:re not to°

be const r%éd\fa@‘s(ziqumhal, Ia@ﬂﬁl@ﬁbbﬂi?Sﬁﬂ?&eﬂh MnH@‘I't(él rl(ﬁﬁa@scva“ ations

t her eof | e,w t hout d om.t he ope of the
nvent i Oﬁégjuspﬂl%sll,h% voline 13 Bhout mi tEl eionized water The pH o@‘

the resulting solution is measured and if necessary is adjusted to about 2
using 1.0 M HCI (aqueous) or 1.0 M NaOH (aqueous).

The animals used in the experiments are anesthetized and
admlmstered about 50 mL of the appropriate solution over about 30
minutes by infusion into the esophagus using an infusion pump and a
rubb.er catheter. The following treatment experiments are run:

Group 1: This control group contains four animals. Each animal

is administered a dosage of about 50 mL of simulated gastric juice
- [solution (1)] on each of five consecutive days. The animals are

sacrificed immediately after the last dose is administered.

Group 2: This group contains four animals. Eéch animal is
administered a dosage of about 50 mL of simulated gastric juice
containing about 0.20 mg/mL of alendronate [solution (2)] on each

of five consecutive days. The animals are sacrificed immediately
- after the last dose is administered.

Group 3: This group contains five animals. Each animal is
administered a dosage of about 50 mL of simulated gastric juice
contaJmng about 0.80 mg/mL of alendronate Isolution (3)] on a
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EXAMPLE 1 Esophageal irritation Potential The esophageal irritation
potential of the bisphosphonates is evaluated using a dog2nodg}2006he
experinments denonstrate the relative irritation potential of the foll ow ng
'dosing regi nens: placebo (Goup 1), a single high concentration dosage of
al endronat e nonosodiumtrihydrate (Goup 2), a |ow concentration dosage of
al endronate nonosodium trihydrate adm nistered for five consecutive days
(Goups 3 and 4), a high concentration dosage of al endronate nonosodi um

trihydrate - adgingletRaeshed iyPeThBRkmbY at ORI akddiOMPhahrs 2
m d-range concgntrati,on dosage of al.endronate nonosodiumtrihydrate

“adni ni stered t oite theAo5Rk nisEeRedneeks (Group 6), a | ow dosage of
ri sedronate sodi um adm ni stered for five consecutive days (Goup 7), and a

.l ow dosage of Hi 40 | LR AT f ive_gaonsecutive days
(G oup 8). Theékéﬁiéwn?h ngI'U |%ns are %Z‘atﬁlggngagf‘ ?{ﬂc salu?'}ﬁ‘fa;tléd gastric
jui ce (pH.abouddmynistered a esagmel abpoutsaf) mli of simadated waktieihigast ri c j ui ce

(pH about 2) ceititaifihphIRRAW.80 ndmIef HlerRfroah bﬁﬁ%r?fa;jfﬂgsaodi um
A

trihydrate on an a{;ren ronic, aci g active basis. (3) sinu ed gastric juice
(pH about 2) cORel H Havo. Boe apypals are s @tnbAdEDdi um
~trihydrate on after theddsens adatihibtacid. ve basis. 22 May 2006 (4) sinul ated
.gastric juice (pH about 2) containing about 0.40 ng/nL of al endronate

- nmonosodi um trihydrate on an alendronic acid active basis. (5) sinulated
gastric juice CperpbouThdy groun sontiapgs sboanirtalk0 Eagi mibiml is sedr onat e

~-sodi um on a ri 58RhiRIRtEredCh dodsdd ¥CabARSEE mll %}”sﬁ:iaﬁwtﬂfi%gsﬂ@émik& juice (pH
‘about  2) containin ;abou.g 4.0 ‘ ) '
containing about 0.80 mg/mL of alendronate [solution (3)] once per
week, i.e. every seven days, for four weeks. The animals are
administered a total of four dosages. The animals are sacrificed
about 7 days after the last dose is administered.

- Group 6: This group contains six animals. Each animal is
administered a dosage of about 50 mL of simulated gastric juice
containing about 0.40 mg/ml of alendronate [solution (4)] twice
per week, i.e. every three to four days, for four weeks. The
animals are administered a total of eight dosages. The animals
are sacrificed about four days after the last dose is administered.

‘Group 7: This group contains eight animals. Each animal is
administered a dosage of about 50 mL of simulated gastric juice
containing about 0.20 mg/mL of risedronate [solution (5)] on each
of five consecutive days. The animals are sacrificed immediately
after the last dose is administered. '

Group 8: This group contains four animals. Each animal is
administered a dosage of about 50 ml of simulated gastric juice

- containing about 4.0 mg/mL of tiludronate [solution (6)] on each of
five consecutive days. The animals are sacrificed immediately
after the last dose is administered.
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mg/ mL of tiludronate disodiumon a tiludronic acid active basis. The
si'nul ated gastric juice is prepared by dissolving about 9602mgaywio0ocpepsi n
(L-585, 228000B003, Fisher Chenmical) in about 147 nL of 0.90 (t % Nad
(aqueous), adding about 3nL of 1.0 M HC (aqueous), and adjusting the

vol ume to about 300 nL with deionized water. The pH of the resulting
solution is neasured and if necessary is adjusted to about 2 wusing 1.0 M
HA (aqueous) or 1.0 M NaCH (aqueous). The aninals used in the experinents

are angst heti zed and Thdrﬁsﬂphhgﬁteﬁrcﬁﬁ%tch%cﬂﬁ&ti éllﬁ?nﬁplgrl%%d‘%tde?ﬁg! ution
over about sion Into agus using an 1n I on
punp andua ﬁﬂa ag:leeglf%g?)ﬁ %8?{’}‘ PSH%%W@#&&&%M%J% é*gh%iﬂlliga‘ﬂm run:
Goup 1: Th 1§S%m m@lraﬁimlﬁjanungavnh hmauﬁaymmﬁd ebaig) Ak WRbtiohs

(1] on cach of fraae ety TR Ik B IR A o™

(1)] on each of five co
. I mredi at el yS %%upgiq%i dse i s adninistered. G oup 2:: This group
contains four animal sFoEekd Gaupel ahﬁnaﬁ%ﬁh%‘l%ﬁ%ﬁnggsage of about 50 nL

of sinul at ce, co ahout of al endronate
[sol ution ( oncg%a%Jﬁlpth hP%ﬂ‘%oﬂ%%giﬂﬂq\%a‘?smW withnan éntack
sacrificed §nitediumeand sbkence bﬁmﬂaﬁinaiﬁﬁﬁ ceBs 8 h8isabahRdsa GEep B: Thi s

group cont aisns répMeAPh m ni st ered .a dosage of about
50 nL of simul at% S tﬁl‘il@éci)hal ce c%‘la{m' ﬁoﬁb atg 3 /rrL of

al endronate [sol utio ngyl}e oup@ampal@omheglhmgbmmgﬁdﬁm%h&ﬂ)tha{he
~animal s ar etlma&rophhg&d eABMis aéeﬁ‘%l'ée%anﬁﬁtcﬁf hé'inﬂ?eﬁ | S dm nigrered
Goup 4: T g&g Bcontalﬁﬂﬁlve ani mal ani ra istered a
dosage of aBolt EEUhIYfosa %ng@tgggﬁpdcvq@ioé@twl@orﬁlﬁ A mgaabout 0. 80
g/ i of al@@desﬂm‘{espihmmmnrdg@hbhcfﬂom a GRAL2 I RAlIENt day. The animal s
it 200 G Ll e G L
the esophagus has an mtact epithelial surface with very slight
submucosal inflammation and vacuolation. FIG. 3 1s a representative
photomicrograph from a Group 3 anirnal.
For the Group 4 animals, the photomicrographs show that
the esosphagus has an intact epithelium with either minimal
inflammation (two lof the five animals) or no inflammation (three of the
five animals) and no vacuolation. FIG. 4is a representative
photomicregraph from a Group 4 animal exhibiting minimal
inflammation.
For the Group 5 animals, the photomicrographs show that
the esaphagus is normal with an intact epithelium and absence of
inflammatory cells in the submucosa. FIG. 5 is a representative
photomicrograph from a Group 5 animal.
For the Group 6 animals, the photomicrographs show that
the esophagus exhibits deep ulceration of the epithelial surface and
marked submucosal inflammation and vacuolationi. FIG. 61is a
representative photomicrograph from a Group 6 animaj.
_ For the Group 7 animals, the phobomicrographs show that
the esophagus exhibits deep ulceration of the epithelial surface and
marked submucosal inflammation and vacuolation. FIG. 7is a
representative photomicro_graph from a Group 7 animal.
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adm ni stered a dosage of about 50 nlL of sinulated gastric juice containing
about 0.80 ng/nmL of alendronate [solution (3)] once per waekvay2®6 every
seven days, for four weeks. The animals are adm nistered a total of four

- dosages. The aninmals are sacrificed about 7 days after the |ast dose is
adm ni stered. G oup 6: This group contains six animals. Each animal is

adm ni stered a dosage of about 50 nL of sinulated gastric juice containing
about 0.40 ng/nL of alendronate [solution (4)] twice per week, i.e. every
three to four days, Fosrthedaroupe8kanintile, thenphulosiarezraghs niteivetiest a t ot al
of ei ght dﬁé%@ﬁhaéﬁ'ﬂ@eﬂ%’i‘{%‘ Stight! Glcapetidd bf B BRRHbLACUG-ARY ST Ler the

| ast dose k rlv%nl ster S group, contains el ght ani mal s.

2ds
Each ani néf*& qugf@f&my%%éé* Yacaedatiorso FiG. & issanul at ed gastric

j uice comtpresengatibe yhobordferaptaph Gorhif €#6apa anirmgl.ution (5)] on each
of five consecutive days. The aninmals are sacrificed imediately after the

.. last dose is admnistered.. Goup 8: This group contains four animals. Each

animal is adm'ﬂh%ﬁem{@eﬁanemsabgnonsubwthzﬁﬁcoﬂsidﬁrablyrtéﬁt@p@@gbﬂi c j'_ui"C'e
" cont ai ni NgrakAn f’co%ﬁm/a% Fg C‘Sﬂdﬂ"p@?ﬂﬁ#ﬁ?{gﬁs%’e g,? i;,hé)n each of five

consecuti v d.ays n| ma s are sacri ) after the | ast
“dose is a g F‘Hﬂn #smpladye GGBCqIﬁé'a@Q@plﬂaﬁgﬁ% Oftaﬂ)fmdaanmtsacrl ficed

?ni er i's(Geonped %mm) ﬂémrﬁﬁnix%nmtﬁﬁpﬁ%f P&ol‘,&g:\én'ﬁ!lsdt'f&l A h o]
techni que e araffin ining W emat oxyl i n
‘and eosi n% eC%gR’ &%Wg(é %&aﬁﬁ@ %?B‘?PB?)F‘E%’I ‘??an?ﬁ@aﬁ? st opat hol ogy
results apens@@mbfrkez@dsmph@lall erﬁtatfanmdsisearedlﬁ-ohaaherml s (control
group), t ggmm 9 ﬁgﬁW nor mal th an
i nt act thle! Q&:u m{:'{gfni %ge Q‘%tﬂt}ﬁ? Iﬁ? OPﬁa? R8 s Mftitosa. FIG
1 is a r RS rp#mpemf )Gremps adamimisiiratiboroft he G oup
2 ani nmal SlOWhﬁbn@@ﬁtxﬁﬂﬂoW&&b@@@%m%‘é’eéMe days (Group 2). These
experiments alse demonstrate that when other bisphosphonates such as
risedronate (Group 7) or tiludronate (Group 8) are administered at low

dosages on consecutive days that the esophageal irritation potentlal 18
high.
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.the esophagus exhibits deep ulceration of the epithelial surface and

- marked subrmucosal inflammation and vacuolation. FIG 2 is @2 Nvgpr@Esentative
phot om crograph froma Goup 2 animal. For the Goup 3 aninmals, the

phot om cr ogr aphs show that the esophagus has an intact epithelial surface
with very slight subnucosal inflammation and vacuolation. FIG. 3 is a
representative photom crograph froma Goup 3 aninmal. For the Goup 4

ani mal s, the photom crographs show that the esosphagus has an intact
epitheliumw th either mninal infm:lon (two of the five aninmals) or
no inflammtion (three of the five %) and no vacuolation. FIG 4 is
a representative photomcrograph froma Goup 4 aninal exhibiting m ninal
i nfl ammat ijon. For the f Bﬁ@l:{g iiﬂﬁalb ei[&iﬁi F'Sd &&@i{ show that the

esophagus At aet—epHne HaH—ab5eree—od ~REbmmat or y
“cells in etwe FI G 5| Dosingep)| Saent fide]distoopathalogyaph from a

~Goup 5 ani mal . A aelp@ G oup . ' {; photlom cr ogr aphs showt hat
t he esoph3agus exhj F Eﬁgp ul S%?g?ﬁ?rgéo;[li % epilt hel i al - surface ahd
mar ked su icasal m&‘/ml tionl and vacudlatiort. JFIG 6. s a

repr esent iqi ve phiog om crogr aphf { xom;dy G %&13@ L — Ll mgjectGr oup 7
.ani mal s, . fee__g?‘o‘t pni crogr aphs phow_ tfrat { the esoghagus exhibits deép
ul cerati of \BF* he| epithelial s|daTaedaxsgly gbteRed |spathedBuaiandnf | amrat i on

o

- and vacuollation. FIG -7 is a f[epresentjigsye photiaypsehg@ofiph from & G-oup 7

animal - -2¢ 22 May| 2006 For the| G oup 8 I nal s, tjhe phot om crographs show
~that the esophagts exhi bits s{ight ulc BQ?‘intgn oft IRHATEMALGR] q;%ﬁs siir f ace
and -slight_subnucosal inflammption and|vacuol at i{dn.thEls@bnBudssaa

represent dbi ve php ' ph A, Gi B-ani|rml . ThesSe .€xXpex went s
denonst rattg t hat c%‘gésﬂ g?lggqay L&%‘&pt%@lgﬁ ﬁ??%? i"gﬁer('iggﬁp%ﬁ able to
control Gl&0F4))i E0.@8served frpfan halays |ly after | epithelial surface.

last Marked submucosal
dosing inflammation and
vacuolation.
13 Alendronate |1X 24 hours |Intact epithelial
(n=5) [0.80 ' after surface with very
‘ dosing slight submucosal
inflammation and
vacuolation.
4 Alendronate [ 1X 7 days Intact epithelium
(n=5) |0.80 ' after with either minimal
dosing |inflammation (2 of

5 animals) or no
inflammation (3 of
5 animals) and no

vacuolation.
5 Alendronate |1X 7 days Intact epithelium
1(n=6) |0.80 weekly after last |with no
| for a total | dosing inflammation and no
of 4 doses vacuolation,




adm nistration of a single high concentration dosage of al endronate

(Goups 3 and 4) versus adm nistration of |ow concentrati oR22d0860%s on
consecutive days (Goup 2). These experinents al so denonstrate consideraly
| ess esophageal irritation is observed fromthe admnistration of a single
hi gh concentration of alendronate on a weekly basis (Goup 5) or

twi ce-weekly basis (Goup 6) versus adm nistration of [|ow concentration
dosages on_consecutive days (G oup 2). These experinents also denonstrate

t hat when| ot her R at uch as . ( r
til udronatt?a (G odp K ﬁgggﬂa%dm tered ‘Eﬁ‘?%@%tg Z%%B %ﬁ%&%&ggut I ve days
t hat the -e@b’fﬁ*ﬂageé]‘l rritatio \’mﬁléyit i ajlyi aftehi ghepitbeliabsurtage. 2046 Tabl e
1. Esophapeal Irrfitation Potentfalg Stud l§§t r;ﬁ}rlﬁcd_lsubmucosn{

101X

G oupAct i veDosi ndSacri fi ceH stjo t hol o ent S
dai | yi mregli at eNor|mal . | nt act (r}”&‘) %‘éﬁ}ggy afl ttlapmaten andang

| ast absente .of . ddsi ngi nfl ammatjory ceI | s} in . the siykbaveokaon2Al endr dnat el X

dai | yi mrefrat eDed, Ul Ger.arl on of (1=4) 01 20T or S lial
surf ace. j’let Mar k@%lssﬁ FiiGsal éjaﬁ]@l) nf IDARcgd t& %?tﬂ’y‘&g@{ﬂﬂ {t Pbn.
3Al endr onp{resXp4 hidOs| nt act rifetayd | inafipd. 8Qapithelal Sindacov(4 N very

dosi ngsli ght subnucosal infla tion an:llagfacuol af io?rg animals).
dosing Marked submucosal
inflammation and
vacuolation.
8 Tiludronate 1X daily |24 hours |Slight submucosal
{(n=4) 4.0 - for 5 days| after last |inflammation and
dosing vacuolation (3 of 4
animals, inciuding 1
of these animals
with slight
ulceration).

EXAMPLE 2
Once-weekly dosing regimen.

Treatment of osteoporosis.
Alendronate tablets or liquid formulations containing about
70 mg of alendronate, on an alendronic acid active basis, are prepared
(see EXAMPLES 7 and 8). The tablets or liquid formulations are orally
administered to a human patient once-weekly, i.e. preferably about once
every seven days (for example, every Sunday), for a périod of at least one
year. This method of administration is useful émc-i- convenient for
- treating osteoporosis and for minimizing adverse gastrointestinal
effects, particularly adverse esophageal effects. This method is also
*useful for improving patient acceptance and compliance.
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4Al endr onat el X7 daysl ntact epithelium (n=5)0.80afterwith either mninal

dosi ngi nfl ammation (2 of 5 animals) or no inflammation (3 @2 Mappiowml s) and
no vacuol ati on. 5Al endronat ei x7 daysl ntact epithelium (n=6)

) 0. 80weekl yafter lastwith no for a total dosinginflamuation and no of 4
dosesvacuol ati on. 22 May 2006 2X i nmedi ate Deep ul ceration of 6 Al endronate
weekly Iy after epithelial surface. (n=6)0.40for 4 |ast Marked subnucosal
weeksdosi ngi nfl anmat i on and vacuol ation. 7Ri sedronatel X dai | yi nmedi at eDeep
ul cer at i on T6VeRHen)af ostgaporgsigaysly afterepithelial surface (4 |astof 8

ani mal s). dosi ngMar kgendrdrinte aablets tir Rawt fopfhidBtons cBAtABLOP about
DO oAk s SPHCHAR 3R i MerdiORlCERE adiVe BakiS e prepatred’ e
~ (see EXAMPLES 7 and8). The tablets or liquid formulations are orally

administered to 2 human patient once-weekly, i.e. preferably about once
every seven days (for example, every Sunday), for a period of at least one
year. This method of administration is useful and convenient, for
preventing osteoporosis and for minimizing adverse gastrointestinal
effects, particularly adverse esophageal effects. This method is also
-useful for improving patient acceptance and compliance.

EXAMPLE 3
Twice-weekly dosing regimen.

Treatment of osteoporosis. K
Alendronate tablets or liquid formulations containing about
35 mg of alendronate, on an alendronic acid active basis, are preparecf _
(see EXAMPLES 7 and 8). The tablets or liquid formulations are orally
administered {0 a human patient twice-weekly, preferably about once
every three or four days (for example, every Sunday and Wednesday), for
a period of at least one year. This method of administration is useful
and convenient for treating osteoporosis and for minimizing adverse
“gastrointestinal effects, particularly adverse esophageal effects. This
method is also useful for improving patient acceptance and compliance.

Prevention of osteoporosis.

Alendronate tablets or liquid formulations containing about
17.5 mg of alendronate, on an alendronic acid active basis, are prepared
(see EXAMPLES 7 and8). The tablets or liquid. formulations are orally
administered to a human patient twice-weekly, preferably about once
every three or four days (for example, every Sunday and Wednesday), for
a period of at least one year. This method of administration is useful
and convenient for preventing osteoporosis and for minimizing adverse
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dosi ngvacuol ation (3 of 4 animals, including | of these animals with slight
‘ul ceration). EXAMPLE 2 Once-weekly dosing reginen. Treat merd2 Miy 2006
osteoporosis. Al endronate tablets or liquid fornulations containing about
70 ng of -al endronate, on an alendronic acid active basis, are prepared
(see EXAMPLES 7 and 8). The tablets or liquid fornulations are orally

adm ni stered to a human patient once-weekly, i.e. preferably about once
every seven days (for exanple, every Sunday), for a period of at |east one
year. Thi gasérdintestinad diffectss tpaaticabarlyg advefad esopliagesiveffecnt This treating

; _ A i i nal ff
par 1 oul ety iy s Sisoful £ A2 oARR UL BIGRH P p&S0REE L1 o

i mprovi ng patient acceptance and conpliance. -29 22 May 2006 Prevention of
ost eoporosis. Al endronate tabletsmraMmyid fornul ati ons containing about
35 ng of alendronate, on an alendronrc acid active basis, are prepared
(see EXAMPLES 7 and8). The tablets or liquid fornulations are orally

admi ni st erBovédekln dustmnregimeant once-weekly, i.e. preferably about once
every seven days (for exanple, every Sunday), for a period of at |east one
year. This nmethod of adm nistration is useful and convenient for

prevent i ngteeatempdrafgisteapodosisar ni ni m zi ng adverse gastrointesti nal

effects, particul arl Meadysise @HPORageRlulf fopfhdatdh %OHE%&%%LEB &l so
useful for rov atient accepfance and _co .?I ance. %

Twi ce- meek]rmi’ﬁ@%rl@w%z o gy oBIc 2aid a6PEe bgsts, are pepatebnat e
. tabl ets or(ske IKAMRLES 7aind8% Thettabhits or #e@id formulations are orally
administered to a human patient biweekly, ie. preferably about once

every fourteen days (for example, on alternate Sundays), for a period of

at least one year. This method of administration is useful and

convenient for trez;ting osteoporosis and for minimizing adverse
gastrointestinal effects, particularly adverse esophageal effects. This
method is also useful for improving patient acceptance and compliance.

Prevention of osteoporosis.
Alendronate tablets or liquid formulations containing about
70 mg of alendronate, on an alendronic acid active basis, are prepared
(see EXAMPLES 7 and 8). The tablets or liquid formulations are orally
administered to a human patient biweekly, i.e. preferably about once
every fourteen days (for example, on alternate Sundays), for a period of
at least one year. This method of administration is useful and
convenient for preventing osteoporosis and for minimizing adverse
gastrointestinal effects, particularly adverse esophageal effects. This
methed is also useful for improving patient acceptance and compliance.

EXAMPLE 5
Twice-monthly dosing regimen.

Treatment of osteoporosis.
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35 ng of alendronate, on an alendronic acid active basis, are prepared

B (see EXAMPLES 7 and 8). The tablets or liquid fornul ati ons 22ndaypz@Esl y

adm ni stered to a human patient tw ce-weekly, preferably about once every
three or four days (for exanple, every Sunday and Wdnesday), for a period
of at |east one year. This nmethod of adm nistration is useful and
-convenient for treating osteoporosis and for m nim zing adverse
gastrointestinal effects, particularly adverse esophageal effects. This

met hod i s al so usef uAldraironape oxblegs pﬁlik;ﬁi% lf@z‘iﬁﬁ]éﬁtﬁﬁ&%cﬁ@ﬂ%rﬁﬁ%ﬂoﬁ@ce'
Preventiong | rqnate tablets or |iqui or ations
cont ai ni ng %ﬁ:@ﬁ-ﬁ{éﬂ%hﬁg ’Aélzif gﬁci’?%‘héﬁogfc Bt "f\"téYee‘%ﬁWénPEe BEGRATAdt i ve
basi s, ar eGP Lﬁggamlﬂﬂ’@ tabletd @) liqiid fordahu@itions abd GHHIE "

f or mul at i ondmimietaried doya haGRhRitsh &L -hu e tw ce-weekly,

pr ef er abl yp, %%Ttonce aev r ?flgﬁggég{}n?@a? I%a&ggﬁgbiyeﬁ O FICeRMETY Sunday
~and. v\ednesﬁ’p?‘% &SH‘&‘?%‘??%% F example, on ahaityideer firsthaingd fifteboh of

‘adni ni st r #tanmontll donih periull cOavRALEGhe FBAr PTENSMRG4QFt €oporosi s and

e
for mni mMzZiMsh; ;- y . 2006. gastroi ntestinal effects,
particul arl g .aé\%ﬁehé?:e&ggso&p%%%ggl%eqwgpﬁe%%#ﬂr§r eHARE Ggtq0poresis apdefoul f or

i mpr ovi ng PRRTRANG adeprameastanintestipil effeets, Py Bigweell y dosing

[ Tresaphapéalodffait e | | ablets or |liquid
][gglrmn}egt i o:ﬂ:scp P oa m%%%%d%%ggg g‘?%@l r%ﬁé’f“&romgaﬂafé?%dr oni ¢ acid

eﬁ nt ai ni ng aboth
active basls, ep?Bga‘r"é‘EIp 1286 EXAMPLES 7 and 8). The tablets or liquid
~fornmulations are orally admnistered to a human patient biweekly, i.e.

pref er abl ypghait; very fourteen days (for exanple, on alternate:
Sundays), for gilgg;}ffgocft%?pméflsr east one year. This nethod of adninistration

i 3 useful and c_onverﬁd_@ifn!fh'tﬁlzf?tega tﬂﬂeﬁsngrlf?liigfﬁ?flﬁﬂigﬁggrﬁgghgiiﬁ Elgkgﬁ{ 2]9 f oot
£ Ee e
conpl i ancé? | 81’3.[5% Beopbedebkets or liquid formulations are orally
_ administered to a human patient biweekly, i.e. preferably once every

| fourteen to sixteen days (for example, on about the first and fifteenth of

each month), for a period of at least one year. This method of

administration is useful and convenient for preventing osteoporosis and

for minimizing adverse gastrointestinal effects, particularly adverse

esophageal effects. This method is also useful for improving patient

acceptance and compliance.

EXAMPLE 6

In fqrther embodiments, alendronate tablets or liquid
formulations are orally dosed, at the desired dosage, according to the
| dosing schedules of EXAMPLES 2-5, for treating or preventing other
~disorders associated with abnormal bone resorption.
In yet further embodiments, other bisphosphonate
compounds are orally dosed, at the desired dosage, according to the
dosing schedules of EXAMPLES 2-5, for treating or preventing

osteoporesis or for treating or preventing other conditions associated
with abnormal bone resorption. |
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Al endronate tablets or liquid formulations containing about 70 ng of

al endronate, on an al endronic acid active basis, are prepareday &
EXAMPLES 7 and 8). The tablets or liquid fornulations are orally

adm nistered to a human patient biweekly, i.e. preferably about once every
fourteen days (for exanple, on alternate Sundays), for a period of at

| east one year. This nethod of adm nistration is useful and conveni ent for
preventing osteoporosis and for mnimzing adverse gastrointestinal
effects, particularly adverse esoBRAMBLI:ffects. This nethod is also
useful for inproving patient acceptance and conpliance. EXAMPLE 5

Twi ce-nont hly dosing regi nen. Treatnent of osteoporosis. -31 22 May. 2006
Al endr onaBtsrhgsphosate tablats.d for mul ati ons contai ni ng about 140 ng of

al endronate, on an alendronic acid active basis, are prepared (see

. EXAMPLES 7 and 8). e tablets or liqujd faor.nulations are orally
_.administered.to a h SpheBakp RIMIRINE gablgboare REPRatedougingnce every
fourteen smmmiartdanixiggysnd fafmstanmbehniomes kaudeddrheld Sty @nPafdiit eent h of

each nont gy, =f ri f east ar .- Thi t.nod of

admi ni st rg%’r ghﬁl{SéQ%g’gtf)u?edcg%ad%%ﬁ%‘e}ﬁsgﬁﬁﬁﬁﬁ?’? &3 ﬁ%’ggpgﬁb%r osis and for
m ni m zi nipcgEperaieddasreferancesheratd irefifseentiretyarti cul arly adverse
esophageal effects. This nethod is al so useful for inproving patient
accept ance and corrp(L)riﬁZ)Tce. Preventi on of osteqgporosis. Al endronate tablets
or liquid formul ati dRPlets sontanm abewut 350g o adendrossse.onuan,. on an

. al endr oni aleagirdnixchéideadtived Basisf Sredpeapired udingahMNBWES: febify8) - The
tablets O{wveli%}?ééi gfformél atti ons are orally admnistered to a hunan pati-ent

bi weekl y, "I & opt el @& Bnce every fourteen to sixteen days (for

exanpl e, on about the first and fifteenth of each nonth), for a period of

at least gneryBant This nethod of adm niggf A i spusefiil d conveni ent
for preventing osteoporosis and for m Wadve%ﬁwm esti nal

~effects, particularly adverse

Alendronate Monosodium 45.68 mg 18272 ¢g
Trihydrate
Anhydrous Lactose, NF 71.32 mg 285.28 g
Microcrystalline Cellulose, 80.0 mg 320.0¢
NF
‘Magnesium Stearate, NF 1.0 mg : 4.0};
Croscarmellose Sodium, NF 2.0 mg "80¢g

. The resulting tablets are useful for administration in

accordance with the methods of the present invention for inhibiting bone

. resorption. :

Similarly, tablets comprising other relative weights of

alendronate, on an alendronic acid active basis are prepared: e.g., about
18.75,11.5, 70, and 140 mg per tablet. Also, tablets containing other
bisphosphonates at appropriate active levels are similarly prepared:
e.g., cimadrenate, clodronate, tiludronate, etidronate, ibandronate,

risedronate, piridronate, pamidronate, zolendronate, and
pharmaceutically acceptable salts thereof. Also, tablets containing
combinations of bisphosphonates are similarly prepared.
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esophageal effects. This nethod is al so useful for inproving patient
acceptance and conpliance. EXAMPLE 6 In further enbodi ment 92 Mier@Ewonat e
tablets or liquid forrulations are orally dosed, at the desired dosage,
according to the dosing schedules of EXAMPLES 2-5, for treating or
preventing other disorders associated wth abnormal bone resorption. In
yet further enbodi nents, other bisphosphonate conpounds are orally dosed,
~at the desired dosage, according to the dosing schedul es of EXAMPLES 2-5,
for treating or preventing osteoporosis or for treating or preventing

ot her conditions associated wth a ne resorption. -32 22 May 2006
EXAMPLE 7 Bi sphosphonate tablets. B&gg&&ggggéate containing tablets are
prepared using standard m xing and formation techni ques as described in

- U S. Patent LiNeid Bi chdgigt al ., issued Cctober 25, 1994,
which is- incg?pora?éﬁ%%ﬁ%kpg%ggﬁﬁbe a@?ﬁ%n inits entirety. Tablets
cont ai ni ng about 35 ng of alendronate, on an . alendronic.acid active

basis, are prepared udiiggid bsph®shavhaee fm&‘fﬁ’fﬂ%vﬁeqﬁﬁépa%ﬂ?%r edi ents.
nosoai-um-45.

| ngr edi ent P Per 4Q0Q Tabl ets Al endronate 88hy182. 72
- g Trihydrat %E%\;rgﬁglﬁ%ﬂ?%g? QURE71. 32 ny285. 289 M crocrystalline

Cel | ul ose, 80.0 ngy320A0liguid-fovingulzdionmeditatiiaizeabd¥tl7® MB4A18ndronate
Croscar mel | efencxodinl erliAirdedS%h QnY%alendronic acid active basis, per about 75

mL of hiquid is prepared using the following relative weights of

ingredients.

Inpredient : Weight

Alendronate Monosodium 9135 mg

Trihydrate

Sodium Propylpéraben 22.5 mg

Sodium-Butylparaben | 7.5 mg

Sodium Citrate Dihydrate 1500 mg

Citric Acid Anhydrous - 56.25 mg

Sodium Saccharin 7.5 mg

Water qs 75 mL
- 1 N Sodium Hydroxide ( aq) gs pH 6.75

'The resulting liquid formulation is useful for _
administration as a unit dosage in accordance with the methods of th
present invention for inhibiting bone resorption. '

Similarly, liquid formulations comprising other relative
weights of alendronate, on an alendronic acid active baéis, per uﬁit
dosage are prepared: e.g., about 8.75, 17.5, 35, and 140 mg per 75 mL
volume. Also, the liquid formulations are prepared to provide other
volumes for the upit dosage, e.g. about 135 mL. Also, the liquid
formulations are prepared containing other bisphosphonates at
appropriate active levels: e.g., cimadronate, clodronate, tiludronate,
etidronate, ibandronate, risedronate, piridronate, pamidronate, |
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The resulting tablets are useful for admnistration in accordance with the
met hods of the present invention for inhibiting bone reso2gtM9n2006 ‘
Simlarly, tablets conprising other relative weights of alendronate, on an
al endroni ¢ add active basis are prepared: e.g., about 8.75, 17.5, 70, and
140 ng per tablet. Al so, tablets containing other bisphosphonates at
appropriate active levels are simlarly prepared: e.g., cinadronate,
clodronate, tiludronate, etidronate, ibandronate, risedronate,

pi ri dronat soleRariitenaht pRAEAMANANE a gm caPRALITRC Bitlcbe] | Atsgccept abl e
salts therﬁ Al so,, tablets contal(%{@g]Bl |nat|ons of i sp osphonates
are sinil atiigfapLilagons gorgining SEbﬁﬁPbPEﬁ%%ﬁﬁ@phonate

For nmul at i osimilax]yi pkdpiaspiosphonat e fornulatlons are prepared using

standard m xi ng techniques. A liquid fornmulation containing about 70 ng of
~alendronate monosodi umtihydrate, on an alendronic acid active basis, per
about 75 L of liquid is prepared using the following relative. melghts of
i ngredi ents. |neredient WA ght Al endronate Monosodi um 91.35 ng Trihydrate
Sodi um Propyl paraben 22.5-ng Sodi um Butyl paraben 7.5 ng Sodium Citrate

D hydrate 1500 ng Citric Acid Anhydrous 56.25 ng Sodi um Saccharin 7.5 ny
“Water gs 75 nL 1 N Sodi um Hydroxide-(aq) gs pH 6.75 The resulting liquid
formulation is useful for admnistration as a unit dosage in accordance
with the nmethods of the . :
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present invention for inhibiting bone resorption. Simlarly, liquid
formul ations conprising other relative weights of alendromnatMay 2006an
al endronic acid active basis, per unit dosage are prepared: e.g., about
8.75, 17.5, 35, and 140 ng per 75 nL volunme. Also, the liquid formulations
~are prepared to provide other volunes for the unit dosage, e.g. about 135
m.. Also, the liquid formulations are prepared containing other
bi sphosphonates at appropriate active levels: e.g., cinadronate,
~clodronate, -tiludronate, etidronaigarieandronate, risedronate,
piridronate, pam dronate, 22 May 2006 zol endronate, and pharnaceutically
acceptable salts thereof. Also, liquid formulations containing
conbi nati ons df bi sphosypbmaaesutivabcorsporitionr doynppisRipad tthrmaRulibally2006
CLAI MS: 1. ral_.pharmaceutical co sition cqonprisjing a pharmaceutically
accept abljagc@garb?%aim%{nﬁﬁ&f'ﬁa’?i W‘%%Pfq‘}f%a‘%tﬂn aalgpdronis agid basisidieoni ¢ aci d
~basi s, Ofbisphofphbiio SEAAPESmIRL 8dud LohdiAiRe!dPaI MRS BRHALATaIRS

al endronate, pharmaceutically acceptable®salts or esters thereof, and
m xt ur es aP‘P?@F’E’IﬁS&iE opesiira thesesd andonixtwentherebf.i on according to daim |
wherein said bisphosphonate is a pharmaceutically acceptable salt of
al endronate, said salt being selected fromthe group consisting of sodium

- potassium calci UmA pRERAGEWITAl &fithosRIBARREHIING b (Raindt whelthfdfRceut i cal
conposi t'gglygccor ding to daim2 wherein said  pharnaceutically acceptable

salt is phprates g pharmaseptical lymeeptablasaltadimbrndraniatey said salt téing) to O ai m 3
wher ei n i I i . |, 3 table salt is.al endronate nosodi um
Ctrihydr a??d#%d. ﬂ?ﬁl\ﬁpﬂaé ngégﬁﬁé(tzéﬁ%gg oY DY BRI B Ry A B?né)d ainms | to

4 wher ei ammegiuch galtar maceut i cal conposition is in the formof a tablet. 6. A
pharmaceutical conposition according to any of Clains 1 to 4 wherein said
phar maceuti cal conposition is in the formof a capsule. 7. A pharmaceuti cal

conposi tion agcor dA%ﬁaﬁ&c@ﬁﬁca?Eorﬁ,%@ a?cc&%indg wherel 9 sald pharmaceuti cal’

conposition is in the formof al:
pharmaceutically acceptable salt is a sodium salt.

4. A pharmaceutical composition according to Claim 3 wherein said

pharmaceutically acceptable salt is alendronate monosodium trihydrate.

3. A pharmaceutical composition according to any of Claims 1 to 4 wherein

- said pharmaceutical composition is in the form of a tablet.

6. A pharmaceutical composition according to any of Claims 1 to 4 wherein

said pharmaceutical composition is in the form of a capsuie.'

7. A pharmaceutical composition according to any of Claims 1 to 4 wherein

said pharmaceutical composition is in the form of a liquid.
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36 22 May 2006 METHOD FOR | NHI Bl TI NG BONE RESORPTI ON ABSTRACT Di scl osed are
met hods or "uses for inhibiting bone resorption in manmal s @iN# 2006ni M zi ng
the occurrence of or potential for adverse gastrointestinal effects. Al so
di scl osed ‘are pharmaceutical conpositions and kits for carryi-ng out the

t herapeutic nethods disclosed herein. The conpounds are bi sphosphonat es
selected fromthe group consisting of alendronate, cinmadronate,

clodronate, tiludronate, etridronate, ibandronate, risedronate,

pi ridronate, pam dr oMETHOZEORANHIBIZING BONE RESORPTION conbi nation with

hi stam ne H2 anatagonist. Figure 1 37

ABSTRACT

] Disclosed are methods or uses for inhibiting bone resorption in fnammals while
minimizing the occurrence of or potential for adverse gastrointestin-al effects. Also
disclosed are pharmaceutical compositions and kits for carrying out the therapeutic
-methods disclosed herein.” The compounds are bisphosphonates selected from the
group consisting of alendronate, cimadronate, clodronate, tiludronate, etridronate,
ibandronate, risedronate, piridronate, pamidronate, zolendronate, optionally in
combination with histamine H2 anatagonist.

Figure 1
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