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responsi bl %a;'l%rty 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,
peripros’thetic bone loss or osteelysis, and hypercalcemia of malignancy.
The most common of these disorders is osteoporosis, which in its most
frequent manifestation occurs in postmenopausal women. Osteoporosis
1s a systemic skeletal disease characterized by a low bone mass and
microarchitectqral 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 ioss, are
chronic conditions, it is believed that appropriate therapy will generally
require chronic treatment.
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causi ng bone |l oss through a process known as bone

resorption. It is well known that bisphosphonates are

selective inhibitors of osteoclastic bone resorption,

maki ng these conpounds inportant therapeutic agents

in the treatnment or prevention of a variety of

generalized or localized bone disorders caused by or

associ ated with abnormal bone resorption, See H
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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
bicavailability from the gastrointestinal tract. To offset this low
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bi oavail ability fromthe gastrointestinal tract. To
offset this low -2 bioavailability, it is generally
recommended that the patient take the bisphosphonate
on an enpty stomach and fast for at |east 30 m nutes
afterwards. However, many patients find the need for
such fasting on a daily basis to be inconvenient.
Moreover, oral administration has been associated
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| Current oral bisphosphonate therapies generally fall into
two categories: (1) those therapies utilizing continuous daily treatment,

and (2) those therapies utilizing a cyclic regimen of treatment and rest
periods. -



Current oral bisphosphonate therapies generally fal
into two categories: (1) those therapies utilizing
continuous daily treatnment, and (2) those therapies
utilizing a cyclic reginmen of treatnent and rest
periods. -3 The continuous daily treatnent reginens
normal Iy involve the chronic adm nistration of
relatively | ow doses of the bisphosphonate conpound,
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: decreased therapeutic antiresorptive efficacy. Data on risedronate

. suggests that cyclic dosing is actually less effective than continuous

- daily dosing for maximizing antiresorptive bone 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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Mortensen, et al., Prevention O Early Postnenopausa
Bone Loss By Risedronate, Journal of Bone and M neral
Research, vol . 10, supp. 1, p. s140 (1995), which is

i ncorporated by reference herein in its entirety.
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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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other words, it is found that the adm nistration of a
bi sphosphonate at a high relative dosage at a | ow
rel ati ve dosing frequency causes | ess adverse
gastrointestinal effects, particularly esophagea
effects, conpared to the admnistration of a | ow

rel ative dosage at a high relative dosing frequency.
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| present Ih\ig Biniotiert 6hjBEON 3R 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, dyspeps;la {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. |
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of the present invention to provide such nethods in
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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 other embodiments, the present iﬁveﬁtion relates 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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m

In other embodiments the present invention relates 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 mixztures 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 optmnal ingredients,
components, and methods described herein.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1is a photomicrograph (total magnification 27 0X) of canine
esophagus tissue (paraffin embedded and stained with hematoxylin and
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al endronat e, pharmaceutically acceptable salts
thereof, and m xtures thereof. |In other enbodinents
the present invention relates to a pharmaceutica
conmposition conprising fromabout 8.75 ng to about 140
ng, on an alendronic add active basis, of a

bi sphosphonat e sel ected salts thereof, and m xtures
thereof. table Al percentages and rati os used herein,
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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/mlL risedronate in simulated
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




~eosin) froman animal sacrified 7 days after infusion
of the last of 4 separate dosages of 50 niL of -Q.80
ng/ m. al endronate in sinmulated gastric juice

adm ni stered once per week, i.e. once every 7 days.
FIG 6 is a photom crograph (total nagnification 270X)
of canine esophagus tissue (paraffin enbedded and
stained with hematoxylin and eosin) froman ani mal
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S’ AnBbESheAR, dzgxtagfr‘égént el Gy ?Qfat.bg\réﬁ F%l%ﬁl&éﬁ Sopaprising:

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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about once every 3 days to about once every 16 days.
Typically, the continuous dosing schedule is

mai ntai ned until the desired therapeutic effect is
achi eved for the mammal . The present invention
utilizes higher unit dosages of the bisphosphonate at
each dosing point than has heretofore been typically
“admi ni stered, yet because of the dosing schedul e

N .t otenti.al, for adverse gastrointestjnal
’g&fgg%t%tcaﬁg‘ %?H" | FFUERtS fRiresan &ﬁ%ﬁxwﬁﬁa&w sherpny could
E?W’ié?rﬂlgheﬁimcba@em_t hﬁ@@&ﬂﬁﬁbpéﬁ?a@%&ﬁﬁ%ﬁﬁiﬁﬂl Biddrders.
.daily dos | . Qds_o 2

rasent i moao(eh8 BB FRoR plouatios used

it EaRs agnowis phbie hesphoephoratzpsampdund ettatt will
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I"spho

adm ni st eri ng ] _sp?nQnate t herapy to human
pati ents tHa¢ terane mpimimirel she iotewatense sfibf eroitegtifl (R

adveaise FHshotRtd t p est jnal .
éiﬁiz or gegr%sé;, e. qﬁ;ﬁ%@eedggﬁﬁ{asg?téﬁ Flgiéé}sp%%%‘?l}f redysing,
RhCER, ing, decreaging, a1 lesseningstheoorrantanneaof or the potential
for sphosrihg naivearitedr gy eff?ld:tgjii% ﬁQ(% gﬁ&ti;@g_{&ésﬁ | @;A}g‘% fe. the
e upper. .gastroi ntestinal disqrders. €

ophBdes AT AT 0RE (i F o uhopamnculady digsupper
grsitepimtestinglstranti.artiwenesaphatie dids pthesadion Néhlimiting
adrael i I Gl e i.red.therapeutig
ef o&aﬁft I.g%? t&gg%g%gi %fg%ﬂsggﬁr%l%l ép gl?:aa € inr’?t IEE%SEEQIQ%RD ’
ShoPRaghis Hepgia, r‘élﬁﬁl’l% rasopbggealnirritaposf esopliageal
ng_mfomauh ; htammrﬁmt _ a@fﬁagﬁﬁ h¥d &R ! tifn. t hﬁ_ ot

i sphosp > i s .,a.bone _resorption’inhibitin
amount . Tﬁgﬁ? gf”fﬁ‘" Abmortaal hone rrserptien s @sorset herein
Ip@gf% d¢greeof bare aesarpgint toitesbddthe AbERR! i hort®
- : r educj;n event i ng,, decreasi.ng,
ot Sither Incilty, i oS skClan dne Whlen Alernagyely,
PRIl dhopawreremtien deare bk esteciated With the formation of bone

lgasinpohnt=aslorAal dti-@&terel - €. the esophagus, stonach,
i ntestine and re,&)tgum particul arly the upper
gast r oi nt eSt§ ASMt bEe resopptiemanbiduiingguas used herein,

meanadheatiionbi prévdiging 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 “continucus 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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adverse gastrointestinal effects include, but are not
limted to GERD, esophagitis, dyspepsia, ulcers,
esophageal irritation, esophageal perforation,

abdom nal pain, and constipation. The term "abnorna
bone resorption”, as used herein neans a degree of

" bone resorption that exceeds the degree of bone
~formation, either locally, or in the skeleton as a

whol e. Al't vely -3 abRor 0 ,QN". can ..
be associ ar_t?%alg Q&mh}l]h ‘%‘huei ?%?%%I?%dnt%%c%h@% fg‘%/éltﬁﬁ agfieved’,
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activity. The terns "continupus schedul e
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pRIectse. + Nonkimiting gxamples ebagounistration periods can
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il éf’ﬁ%%;? %@ﬁ%ﬁ%&%%%g SRR e B bl a0 reere mare
£

preferablydremasiboat Ghmmgbs tm abowe 1dgearsand tost pueferalsly

ROREANGEE 1 yBas U6 Abb 1@2&&5& achi eving an increase in

bone mass or a replacefrent of abnormal bone structure
with nore normal bone structure are the desired

Mhithods wEshe Fabsemt Badstifn prevention of the present
i nvention, 4 he bl sphosphonat e conmpound j.s copti.nyQus]y
admi ni st or ST RRCSREY PRVUAN Fumpeises, methodeotpsrinl b
gesmption 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 not have the
disadvantages of current methods of treatment which can cause or
increase the potential for adverse gastrointestinal effects or which
require cumbersome, 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



once-

condition. In such instances, maintenance of bone nass
density is often the objective. Nonlimting exanples
of admi nistration periods can range from about 2
weeks to the remaining |lifespan of the mammal . For
humans, adm nistration periods can range from about 2
weeks to the remaining |lifespan of the human,

~ preferably fromabout 2 weeks to about 20 years nor e
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consecutlve cyiays w1thgm a %enﬁ{]y 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. It is 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 periods.
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can include a dosing reginen in which unit dosages are
adm ni stered on two consecutive days falling wthin
two different weekly periods. By tw ce-weekly dosing
is nmeant that a unit dosage of the bisphosphonate is

adm nistered twce a week, i.e. two tinmes during a
seven day period, preferably on the sane two days of
each weekly period. In the tw ce-weekly dosing

%o 2 t er ed
ot Qve%”ﬁ?”“% 4050505 8 Bl o A Chci o the
hisphosphgnate jp adnyinigtered twits, ien tml,ﬁtlmeendaring hemonthly
(ﬁ@hﬂdﬁx‘spéﬂbﬁoﬂﬁfﬁh the/Birice- rﬁeﬁagsf Wi ﬁémg @lagﬁg?@g ate

d Wednesda
HRrSRR BHRD S Ehasamecirarlatas oftpash weBtisare. the twice.
: mmﬁﬂgmsmgdagﬂnebyeadmammsﬁagte%gyn&%lwgdhﬁﬁm@fbd

{

e Yy WpdeetF AR T Yoo & BoRbonnpcrarnia ko
hmr é@ﬁimad‘eamldnfvmﬂdmtadeidsmg) eni artsbouythe fiegkdfythe
oS AnlSorl BAGbok ! B AftdBhin 49 UE Rladd\P point, of the month.

hopat e adm |stere once §

S E’B@tse%' ‘geh%‘h FFERHGT %\D%@dm@@ﬂst@agd oar ihedsame or
conséertid ﬁapﬂ biub Q;héa:lmcé‘iﬁx{ozﬂ%(l)jé Flgsufgﬁég]ﬁ% g%gﬁnclude a
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 ofief eorenyednt patid,ya petal Oﬂébo%ﬂﬁv&tytﬂﬁfuf BoSRELNbuld be
| %{?p E%térﬁona%gttqlégat@nﬁwuﬁ%itgp égsﬁ éreregpmgn (hrsanperhere are
tqu]g ndan mhdythscal 2 ydar), wdrereals ?\Mbtzﬂe?ﬁ;tﬁmﬁt twerbtgnsm
ST Lo 080 A ol
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h FEedn Byenpy aﬂ’i‘énf’ ISMZIRG
ongaeiesy 8 daysdo ahbatontdevdryf 1e@ayd), i . e. the nmidway
s point, of $He MAbAs 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 lecalized 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 osteoporosis.

Osteoporosis is most common in postq:ﬁenopausal women, wherein
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It is preferred that the unit dosages are not
adm ni stered on the same or -consecutive days but the
tw ce-nmont hly dosing regimen can include a dosing
regimen in which the unit dosages are admi ni stered on
two consecutive days within a nmonthly period, or
different nonthly periods. The tw ce-nonthly reginen
i s defined hereln as being distinct from and not

enconpassi bi.weekl ng . because the |
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ear n further nts, or descriptions o
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giscase Wlﬁhybwmm @rawgun‘eso andbeith perimestiveticy o&edlzms (im other
JRRUL WHIES R YesbPpaN Sas 'NieuPE usep?ﬁf‘?ﬁﬂﬁltg %ﬁ%?ﬁﬁ%ﬁ@ﬁc

of the present 1 nvention are
ARPsorption and for treating and preventi ng

abnormal b Q}S&lei-ﬁliﬂécpbi‘ ?&ﬁfﬁédm Ids8 Q’?RWI f?tit)ﬁlddldsuse
uch , .congdi tions i eneral iz

SR % biten 2 BRonIES BrcehOR? cofinhd So arkieh FEA Ghealhair, or

lﬁmvthtg;ea«mhahmelmi 1mtrmlnmlnm&ehnﬁssemn%ge£ﬁ 6r th seasn.

can b.e ass gh%l% x! %Q&p'ggitm ok { %Sﬁzr' gsgnglmvextftmn are

term enera I Ze OSS rreans
mseful fpe treading andson B@V@ntmtgmlm@liomg leonditidret at disease

%ﬂéﬁe@m os{@(ﬁ)dr%ém \ﬁlﬁ@ﬁldaﬁeﬁcpﬂhﬁphggﬁlgﬁﬁ?ﬁ :iil B%Sgoroms,

nore s
b dipd et 08 eopesisis.mald enteaporesion dscase-tnduced
- OStEQOoSis) ﬁlOpﬁﬁhe@stH@%rﬁsxs SPaBst’s &EaRs; sbnormally

14 est duct
b e e TR
@sRocintasl brethspen@lralstimtiuamﬂerﬂmishaadﬂmm frasiatresd in
I d
oo SO o A .
- e medhods for thy U@é&l@ﬂm @aidéon hmv&pylono@f
.Iﬁroﬁﬂﬁ31§m1i%eﬁ Tan\d‘ BrostRedis higrhtidhl i AdMAfalk &
es&% cli1 T e°B lestion Wbrbglgﬁt&l to. Goodship et al pubhshed

. 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



present invention, preferred nethods include the
treatnment or prevention of abnormal bone resorption
i n osteoporotic humans. Localized bone | oss has been
associated with periodontal disease, with bone

- fractures, and with periprosthetic osteolysis (in

ot her words where bone resorption has occured in

proximty to a prosthetic inplant). Generalized or
|l ocal i zed bone | 0oss can occg; flaom di suse, which is
s

often a problemfor those c 2d to a bed or a

wheel chair, or for those o have an imobilized I'inb
set in a'cast or in traction. The nethods and
conposi tions of the prese-G-#ention are useful for
treating and or preventing tthe foll ow ng conditions or
di sease states: osteoporosils, which can include

post - menopausal ost eopor osi 0O Haerm d- i nduced

~osteoporosis, male osteopor05|s di sease-i nduced

ost eopor03| s, idiopathic osteoporosis;. Paget's

Whes abnor mal ly 1ncreased bone tur nover,
perl odont al cal i,zed bo soci at ed
ﬁc@ﬁ“ g ifﬁﬁ Are 8&%@8 P Y %Ctﬁgrféorflr ghoa,
%8 i@i 2i PHe phicoyl, 42 b 030t alkyACL.E30

smmmmkyue@ql@wamg%?%&% shBSbd e EANTED! 3N §htkcoxy,

h |
GG 1 of mheil pubeitutad dbic, KICHA 2 spptionted pheny],

Meiagl, Fasanyl, reckdisRi Pirkida2 Novenber
16, 1995, gj&;ﬁh S | ncorpor at bg Eﬁ%?gﬁg}ﬁce herein in

its entir EHG roRmie formulaetheatkydgtoups can be

‘Hepisddi branchat, drhgfchbﬁpﬁtﬂhde@%amdn@ﬁt ﬁ@é’fﬁ.‘s':ﬁ'@ stlected for

SRR 8LA t.e resent
1flir?\slentl n correspong%t ?ﬁ’?o%‘ﬂ@?ﬂt&’i?g Ao mobppe ajwide
vereety of spbgtituenter nonlimiting exaanples vkiebrigehidey those

sdeeteticfion e EhAdttfisting of phenyl, pyridyl, furanyl,

- pyrrolidinyl, imidazonyl, NH9, 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 hetero atom structures
-for the A and/or X substituents, nonlimiting examples of which include
naphthyl, quinolyl, isoquinolyl, adamantyl, and chloréphenylthio.

Preferred structures are those in which A is selected from

the group consisting of H, OH, and halogen, and X is selected from the

group consisting of C1-C30 alkyl, C1-C30 substituted alkyl, halogen and
C1-C10 alkyl or phenyl substituted thic.

More preferred structures are those in wh1ch 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- 030 substituted alkyl, Cl, and
chlorophenylthio.
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consi sting of H OH halogen, NH2, SH, phenyl, C -C30
al kyl, C-C30 substituted alkyl, C-CO aIkyI or
di al kyl substituted NH2, Cl1-Cl0 al koxy, C1-C10 aIkyI
or phenyl substituted thio, Cl-Cl0 al kyl substituted
phenyl, pyridyl, furanyl, pyrrolidinyl, imdazonyl,
and benzyl. In the foregoing chemcal fornula, the

- al kyl groups can be straight, branched, or cyclic,

rovi ded Ci e t atons, are sel t he
chen cal ?@L’ﬁﬁ’éﬁ 1§ whep %%9?‘?@193&9 % R PiRppropyl
mpdtydeo dhat dee re!mﬂt]ﬁg}coﬁipcﬁnhsis} huﬁﬁtﬁ?o-llslm Ihm ting
AR C sel ected, from the group
consi i’t rPVﬁ] {einif/ﬂ{égﬁoééh }ﬁw’fﬁr giﬁﬂddron %‘r ol i di nyl,
i m dazonyl ac@lﬁ Wtabjﬁ schiltd doyd derivativestofdhe
B‘ih@hos;@fbnaﬁt@s a’i-@‘ialg usdfil %e‘f@ gjﬂﬁlﬁ% Eﬁgﬂir‘:ﬂ?s 8f si\lts

Bfie fagse pelectd éﬁrﬁ’z@e’i}e'eé‘foe%qcmma@a ki metelsalke
mpwlu, ansmondhn;, andhenbdQrdgnti) gnct&m@ﬂ-cﬁoralvm&psﬁﬁsumted
n Qnpass. co ocyclic, -
ar O Ip‘%ﬁaﬁf}%ﬁéx?%? %agt r% %Qﬁ%t%%heé%e&%ﬂm%ﬁﬁ BXOURd/ or
consiping tafesadinm qmtaﬁslunngcainaum enagxieal\imx; tandhcl ude
%Iil or%%ﬁ%ﬁ%sﬂ%ﬁﬂ%@ﬁ% ec?%%‘r uct ur es are stﬁ{@ude fhose
pai the sEquRiconsishing 19f egtensp hydnaties: ang amnides.
consiat Lng o G a0 e eb B, e Gfed Hercif ips that
| u
il Ea&g*‘h §rfgem@t1‘65c9£|t§§ Ia"h?ﬁi%\% géw g §anxergqsxeral
mbﬁuenpc&ibgmab ¢repeniEsiaethaleet dnrﬁdefon? %bnﬁoﬁr}ﬁch g,hedy are
n an )
&&gﬁ% ?g dsgll( e%%céggaftﬁé %%?%%O{bgé}% vge‘g'%‘? gfl ng of C1-C30
al kyI Cl - tzshapld e noted that ithe tedns “bisphosphonate” and
&ﬁﬂﬁiﬁdtb@ Qs uskd ﬁ@%’in Qﬁqfe?éﬁﬁﬂjg 'ttﬁ tﬂ@%ﬁef%ﬁeﬁlt%gems

(?fn P’r' anm nopropyl  noi etfl
"f?&%dﬂﬁ%‘&%ﬂ jage noaniio,alse enqqytnaéﬁ;ﬂenhywmwées,

bxphbsphenimaaﬂenﬁhé diphésphhea @bﬁi@ta% well as salts and
SR M6 L8 AR T

ﬁmngttp ridpedxspipdapdionhites at bisphiosphuoreatdshiesmtyabant edlimit
tHOSedheCo O Bréulit b drittbrl diBbls UpbAhical® KticABd. Because
of the mixed nomenclature currently in use by thoese or ordinary skill in
the art, reference to a specific weight or percentage of a bis_phosphonate
c_ompound 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 basig”
means that the amount of the bisphosphonate compound selected is
| calculated based on 70 mg of alendronic acid.

Nonlimiting examples of blsphosphonates useful herein
include the following:

Alendronic acid, 4-amino- 1 -hydroxybutylidene-1,1-
bisphosphonie acid.
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nmetal , ammoni um and nono-, di, tri-, or
tetra-Cl- C30-al kyl -substituted amonium Preferred
salts are those selected fromthe group consisting of
sodi um potassium cal cium magnesium and anmoni um
salts. Nonlimting exanples of derivatives include
those selected fromthe group consisting of esters,
hydrat es, and am des. "Pharnmaceutically acceptabl e"” as

used herei ns that, the salts and derivatives of
t he bi sphoggggﬁ’é?réasteﬂ(tm eV AR atparpnate sodium or
. &H?W@@Mgﬁr@bydmepe@-ahﬁnodshy&ﬂ)ﬁybﬁeylg‘lgéﬂ?.ﬁgf_m from
; : : e;.acceptable froma
o pheiSE B

toxicity viewpgint. Tt ted that the terns
" bi sphosphé&ﬁfl@mf&ﬁ dcid gndptlenghamateen's, desrileeldin U S,
s et o0 Roed:Pkbitkd RS REHdMAGor B0 b "¢
di %@%}Totﬁﬁgg?y Wﬁlﬂo@ﬁﬁ%& #\éalé%&d]s?malb@ﬂd opmwddphane c
wmpr?t@de tefasersal hereindn their eaaﬁfetg*f ?f these -
mat eri al s. f spegi i c nopenclature in |

{_)e i ng tC Eaf%%aﬁy %ﬂ%&“ﬁﬁ%@?@%ﬂﬁ%&%@p Rig asid, sYM
Irllg ’ quehyp {gimaadronatel asedasicribed ipr Us®nPatent
AI7O33D o MOMRSS ifd Layl i i ., of
e o R L i
or grReY M Telprenaerkergin In st entdraty. to a specific
wei ght or Agr-divkilaginefhyleil-1phanaiiaitofic %Qﬂpéﬁ?grénric

. d
KR PasE e diBURR BR1 GG RBRR, derasiarcrnd Gamble), are
_ meﬁ mﬁawmammat2M1ggg gild_ar, @E?Oh@ﬁpgﬁ}&m
{ | e romthe . grouyp .
CONsi ’stdi)ﬂhgo of 1;‘a eﬁpdér1 g%kg) ?&g{%‘gﬁfa"@&ﬁ@%hﬁe‘é’g&g&ﬂ e
%%ﬁf%ty‘t hereof, and m xtures thereof, on an al endronic
acid acti v@ﬂf&r@ﬁ&-f*ﬁﬁb?#roliﬁﬁ?ﬁ?. ‘rﬁ‘@]iag}%_grigunt of
h d & 1'Eul at ed

D RO R BB & oni ¢ acid. Nonlimiting
exampl es_ofl-lydmhyetitanal asdiphebpholiR&id (elifrbaficadils

ol I owi ng: aci ] .
4 api no: Ig%élar ox)%gﬁ"WTrﬂgﬁjé@ﬁ'ﬂenﬁYWMY@d&@iedL1-
bigphasphenisracié 3labdmdwons BM-210958, Brak@isgl um or
Ronogaid Gbhhd P t@? elFs ‘described j . .

: | - bty denacde 1 YsSs Srbentibler 498784,
_ %ﬁﬁ‘g@, E@mﬂﬁ#{ ﬂrﬁﬁégwi!géa Iis ienr::?)rporated byg:'efe%?émce rherein in its

~ entirety.

6-amino-l—hydroxyhexylidene-l,1-bisphosphonic acid
{neridronate).

3-(dimethylamino)- 1-hydroxypropylidene-1,1-
bisphosphonic acid (olpadronate).

3~amin0-1—hydroxypropylidene.-1,1-bisphosphonic acid
(pamidronate).

. [2-( 2-pyridinyl)ethylidene]-1,l;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-pyridinyl)-ethylidene-1,1-bisphosphonic
acid (risedronate). ‘
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Al endronic acid and al endronate are described in U S.
Patents 4,922,007, to Kieczykowski et al., issued My
1, 1990, and 5,019,651, to Kieczykowski, issued My
28, 1991, both of which are incorporated by reference
herein in their entirety. '

Cycl ohept yl am nonet hyl ene- 1, 1- bi sphosphoni ¢ acid, YM

©175, Yarranouchi (ci madronate), as described in U S.

Pat ent 7 335, omura et Novenber
13, 1990, OW@hqrw&)&g 1@@%} kéf@i;ﬁﬁ oni; avid
|(t11md1$rm1lé) aisad%/sr?nbed in U. 18 dPatent 4,876,248, to Brelllert(aJI et al.,
0 [ c_aci cl odr. nlc
gl Bt S R e Db AR BB Brin dp'
@y, are descrl bed in Bel gi um Patent 672, 205
(1966) and yy ﬁ} 1)/%}1(3?&1%‘ Ife%ﬁglﬁen@itf of

ﬂ harelncorcf)? erence rein ih their
37 (g{ onic acd (zo endronate
1- hydr OXY @&dfelﬁ‘)éﬂfa?ﬂel BisphibpiRneRys s8RREdl frbm the group

?E‘QQ‘ 3F rloriiienabey cimgeBhbAte, dettrnase: ladrenate,

nate, 1bandronate, nsedronate, piridronate, pam;dronate

z@%%o ni é acl épyﬁtll SO k n O ﬁeB%fP%% %é@&%ﬂ Sn& 'miixtures

Ee0fn ger Mannhei m (i bandr onat e) is described in

U S. Pat entMige e&%?e@is“aleﬂ&%ﬂﬁge Wa&ﬁac&%?&l})"@b&ébtable
‘%ﬁn orl_%oﬁat e(g % referencef hereininits
6535 VIR REESLRS; thekeo 1. hi sphosphoni ¢ aci d

(neri dronatMpst preferred is alendronate monosodium trihydrate.
3- (di net hyl am no) - | - hydr oxypr opyl i dene-1, 1-
blsphosphonlc aC|d (olpadronate)

< ) i gene- 1, 1- bi sphosphoni c aci d

(pam dr onatga, os1 ‘ '
ene} 1:119 Rresen nt 1 vention corgpnse a

li‘?éﬁ%g@%aﬁlvy g %fé%‘cfr apwynt of g bis E @rmtﬁc Th

hiFphodflfonatbiis hypicallynadihidsaired ipvadaiares Gﬁthrlsdlﬁa‘ble

Ol 530 kS b S DARELSs st 1

. 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—to:dc,'pharmacéutically acceptable inert
carrier. such as lactose, starch, sucrose; 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 colo_ring agents can also be incorporated. Suitable binders
can include starch, gelatin, natural sugars such a glucose, anhydrous
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(4- chl orophenyl )t hi onet hane- 1, 1- di sphosphoni ¢ aci d
(tiludronate) as described in U S. Patent 4,876, 248,
to Breliere et al., Cctober 24, 1989, which is

i ncorporated by reference herein in its entirety.

1- hydroxy-2-(1H i m dazol -1-yl )ethylidene-1, 1-

bi sphosphoni ¢ add (zol endronate). Preferred are

~bi sphosphonates sel ected fromthe group consisting of

AaRBsHe0 @Pé@ﬂoﬁ s8NBLEu- l&étg%{, g W Eornl L eﬂalegﬁgs% Sﬂatural and.

eti dronat e ronate, rise p|r
porRtheticagems, §BP133 AEr e, gpwartﬁagamtbaw godium alginate,

ambpkyhi&hgﬁbélﬁﬂbé@ r;ﬁﬂgreﬂgﬂenénglsﬁdd! ew%mféﬂ &iiPlhe g%f

{)erreg ?rg ar mace tically accept
PLDEChAL: n3ed 15,3560 donsed loer saudsonium ekt Gorium
a$teadatm anagnesinapsicamate, m&iﬁﬁil Benﬂfﬁé Eeditii @gbtate,
@}y £ n u e.pre

PRAs| ELARRICRRR 3RL S A Bl oty S ERTEL Efblet
a‘%ﬁﬂﬁl—l Bpnafosuaégh@tw%ﬁ anenosndeumbtnbjrdxsqme amahet idescribed in
TV, qeétlem@mnwsﬂ S48 %0 BeiFd et i eis&\héci‘o%bﬂﬁe%%e 1994, which

plha.r nmaceut i :b %uents excl pi ent’s,  or ca
A5/ ISATRAY, teﬁ ggference gxerﬁxé} H} Hs entineky., {Té],e compounds used
rigtt the predent anethaid oars glsedbe towiled withRERiblE GoPribrs as

SR oty ‘MU bRRORC S inelEe and (e

P osueepvramtchpobmampobyhjrdrowhfmps?ﬁm i cal
Qh@@hg&gﬂanﬁgé mqan%(; or oral administration in the

formof "a @g capsu or powder, the active
i ngr edi ent ﬁ%@msédﬁﬁ?ﬁ%ﬁfﬂw hisphopate wilh yary oxith, the

o o e oR sfe BAPRbERS) m‘éfé"tepafm’éﬂéﬁef’ S?“H%QPﬁénate
g‘i?&?] Ghe agn lzee 56 Se%. ARG ?‘?ﬂfﬂ 1054 % magpyak oF heithasethe
lsmmmm amllsevexityl ifithe dledSrdyr&Jg baobzfemeﬂt; hﬁ?;d@ﬁet Felevant
r n S S e ervesce
cfg%'pugm t%&?h%ﬁ:gl g%éq&%”r 3119@ f’% Pharmager N ed
vElEectave amoamt capnot bmapecmmi mam@aa@/cmmmealdﬂg
i Me&nﬁﬁbﬂ'lﬁf t@%eg?ﬁr%ﬁ@ﬁﬁima )‘ﬁﬁ:frgénawtaﬁ{mﬂﬂ% can be

desire eSSsa

e |Like. I\{%ﬂeover
BB ed b Epdting GBPPEmeRtations fore ensmehgnodalatand human
bm]irhea}s studiea iGkgrerally( aﬁoiéﬁﬁtd@%zﬁﬁ Hth&ueQbf Bis%?no@ﬁhonate is
i QESYeRY a[)l?t%i Sbb itabl e bi
0 n a bone resorption mlubﬂ:mg 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 pg/kg
of body weight.

For human oral compositions comprising alendronate,
pharmaceutically acceptable saits thereof, or pharmaceutically
acceptable derivatives thereof, a unit dosage typically compnses 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 commpound, on an
alendronic acid active weight basis. Exaniples of weekly oral dosages
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can include starch, gelatin, natural sugars such a

gl ucose, anhydrous -19 | actose, free-flow | actose,

bet a-l act ose, and corn sweeteners, natural and.

synt hetic guns, such as acacia, guar, tragacanth or
sodi um al gi nat e, carboxynethyl cel | ul ose,

pol yethyl ene glycol, waxes, and the like. Lubricants
used in these dosage forms include sodium ol eate,

pedluda ahepdede WRHIMER HERIR] EGY @é,tgo{:ﬁxqg #E%é%ﬁ&% €,

d| um ace sodi orj de an
t‘vugﬁér %fgrﬂ%gd egdronghencArapwid,sapd a unit dosage
whanhi ) nmbﬁ:lrﬁmctsenimgnobtdob}bﬁdm Coinpridial «0B8E700RG dfNthe

%P@%%gtco%ggaén&%% 941, to Bechard et al, issue

which 1is incorporated by reference
her ein in oy févwema}dy Tosing rayo oralsunis athsapa dohfpnses

ﬁﬁﬁﬁ boul Bl TR thE 8aBhRO3P ?n% Gfg gljg(f Igleerﬂéfrggﬁ&lh mﬁ%ﬁl,son an

ek A @&%St Sy f1 Exmmplogrof idopmophi oral

dosagusdivatyde mogyit- dcmagb aﬁmhaitm @Is,%fulam ddt8op %ﬂﬁ@;t hThe
ona ry w e

Q%‘%?%%?%IS 3R the abog? 27 2 RE gt lendrobatt cempannd, and

Bi wpitodqsaga avbichcisossaful fdleostgepomsﬁew@eme&mﬂcorgpnsmg
: gﬁm:[g{ H“ﬂﬁ?t the nature an
229‘3'5 Fﬂ'tb';}BOQ:ffthE%&l sorder to réated, and ot her
rel evant weekliop hyigecmonthly desing Tanorahunit dosage
po@pirises ﬂi‘@hrmﬁutaﬁﬁigl ) alﬁi‘xfteﬁtd ME R Ylefr

?ﬁﬁ“ b2l obs G ERoRRE ek otpy Biswrak %agﬁﬁtﬁé&”ngfw o
Irve
lnlmmg t\mcermnntllﬂg m@@sm aidade armmtamsﬁgé which is
| €S
mgﬂlﬁfé’?ﬁg“e&?ﬁ@ﬂs&?i’ s Posidon, Shiiitog SB0SE Thatis plitpe
egﬁt ienate camposas; pridoa unihidosage gvhaf:]ﬁ dstusefulefora

£6AE Rid ty 48f
%35: on at%@%ﬂﬂ; g ?nmmsﬁlg aga HE%FIG hm%rg)% the alendronate

oral dose of bisphosphonate is typl caI Iy
from about I\Iorﬂm@tmghmﬂm GfUdred damishy os‘i‘ﬁbﬂ@tcoﬁﬁ%smg

i g‘ﬁ’ o, & B A el a*?\%ﬁfagmqm%g llysfEpced in the

kesabelowphar maceutical |y acceptable salts
ther eof, or pharmaceutically acceptable derivatives
hereof,, nit, dosage typically conprises from about
‘2eqL epbial Admmnistratron Qf Histaming e Reneniordf QRN

- _@Ii'oﬁm 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 proton 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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al endronic acid active weight basis. For once-weekly
dosing, an oral unit dosage conprises from about 17.5
ng to about 70 ng of the al endronate conpound, on an
al endronic acid active wei ght basis. Exanples of
weekly oral dosages include a unit dosage which is
useful for osteoporosis prevention conprising about
35 ng of the al endronate conpound, and a unit dosage

A il S 0GBy B e
f% regeRiosih 90bmsam@/or a:nrommpump inkibstagd s coimitisesed from
ot Jbwiit Y/
gmou utbsfte é%%;ﬂ(fﬁ ﬁﬁs achd aa%l %gﬁl\fﬁs‘% %rl%ggfﬁ_?e
[&xgﬁ% [:ggdr@?wt BLORR dRelersed iembpsdiments, the gwaauuﬁlH2
neoepige hibckér andissgirskonh @ tiﬁﬁﬂﬁﬁdi'sissadlﬁ'iﬁi‘é%&tédoﬁ m

r of t he ndr Qnat e conpoun
SRR b Dhos vy B Efonddbispanen peth
lil‘ﬁE homete, conprising about 35 ny of the al endronate
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sef'ul for osteoporosis prevention conprising
about 70 nijonlintiting etanplesnetlleis CARPOsI PIR rafihtar % NMdkers
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e bk foiRa@oleds wWel | as ot her bisphosphonates, are
illustrated, in the Exanples, below Seauenti aI
Adm ni stratl on O H stam ne H2 Recei)tor Bl ockers

itson Purm) T bitors Wth Bisl)hosz)honates

I'n further e i ments,,.t he ods and, conposi tions
of _the pr esgﬁﬁﬂﬁs&h"db‘ﬁ* E‘B%netbf"ﬁeé myvention relates to a
It & gzraeﬁnf@manﬂsﬁ@eﬂ eﬁfedtimadj( earrying out a;hé a66tods)in
© R0 t t.am ne r ecgpt or.
f-% ﬁn&ﬁ{ ﬁ{é on punp m%% féglrglﬁq:%%ﬁ SRA suited
’ﬁgﬁ%ﬁ@fw FEY & é‘?h‘% or. rmmaﬂnsam@lgam or capstleSeBuch a kit
freferabix $v¢iudes aBhamblel of ’iHit 1&6%. | §ul%its 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. Alternatwely,
- 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.




Phar macot herapy for Peptic U cer D sease, Arch.

Intern. Med., vol. 152, pp. 726-732 (April 1992),

which is incorporated by reference herein inits

entirety. It is found in the present invention that

the sequential oral admnistration of a histam ne H2

receptor bl ocker and/or a proton punp inhibitor,

foll owed by a bi sphosphonate can help to further

m nim ze -21 adverse ga hRhesid nal effects. In

t hese enbodi nents, the i&&‘%" é}%‘, H2 receptor bl ocker

and/ or pr ofbe fpllewing kkanpbes fisrthdnidesatibe ahd demonstrate

SRBHA; . : 0o Lhe
PHbinaPhtl PiUbeS th 26 he e Db fibhubE, Do examples

0
rationeand are med dpther construed
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_ Ig(;%mleabx%ﬁ.% éﬁem?ﬂ{i't e%rto bout .12 hours prior to the

- i n’ TP ThHeBE e %?%ﬁﬁémﬁl angicops 9h ge dnverdion.

hi stam ne H2 receptor bl ocker and/or proton punp
inhibitor will depend u%%@g%g%rti cul ar conpound

sel ected and factors as th the mammal to be
treated, i.e. size, health, etc. Nonlimting exanples

BsophfteaiIndtdiion FeBhARl bl ockers and/or proton punp
inhibitors include those selected fromthe group

consi sting of cinetidine, famotidine, nizatidine,
rani ti di neTherpophagen] irvdtekideps titidlodfoshe Hi8phi&Honates is

é%flﬁa{éh Pg{&ﬁhg[gowg%pents, the present invention

ates Tor conveniently and effectively
carryi ng otibe experiménigslamonsirataltine eelativie irhitation

R of THB ToIl ORin; ' degidhefis SHIEEHA 189 s
ﬁixct he delivery ol%gsg gﬁn? If) igbhis] ﬁgggél}%jd%?%tu?a%" & yogle
high, concentzatiay, desage of alendronase monetadiuestrbydrdter
@ roupi 2),doknAg e_ancctamhﬁlshﬁo@ge ddf%kﬁdfog?ate Cx_ﬁb?oélﬁ}‘{

rLj.en | e order o r inten
iy A8 U PR Yol Bire Bonpdcbivesdays {biostoayhard 4), a
Bighseancepdration dosagt lof latevdranate tthenpadiagi fighydrate
ARt e Sh @ BetbflSi f | id-rance
Eﬂhar mac%lfgt | ca(-%rﬁ?u t ggsfggzg‘?%%%ﬂ?g%ggi%sea,mbd‘ﬁ%%‘? y
neepiratien depage @E alendyoneke mosodiumetrilnydraté
adsibeisSerddofwies perOied RAT follRItd 2 '
oa&&ndar in ert,%?i-g]s?.%nati r(i% t&1eé1§§3%&?1€\/§)hg It%}”e%‘t)sr%.ﬁ?tc'f
Tisedronate sodmum 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/mL of alendronate monosodium trihydrate on an
alendronic acid active basis.
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schedul e i n which the dosages can be adm ni stered.
Alternatively, placebo dosages, or ‘calciumor dietary
suppl.enents, either in a form simlar to or distinct
fromthe bi sphosphonat e dosages, can be included to
provide a kit in which a dosage is taken every day. In
those enbodi nents including a histamne H2 receptor
and/ or proton purrp inhi bitor, these agents can be

i ncl l.tg d ag t kit gﬁz EXAMPLES | The

fol | 3 ng &R Hl%’rcecie abeat %h@lﬁ@wmaba@ 0.40

eLrbodl rrenltrsg/\mlb h]f mlehércﬁmtpa?oﬁ?édtﬁuﬁ{ eﬁﬁpﬁra{év&?tdlpn

The exanp Y or the purpose o
At

illustration an Stonstrued as
li mi t ®i ofsmplate mgemcel(p%abmwﬂ)a&mtamang about 0.20

vari at i onsni/Rer, %‘ffns'?!d%ongﬂes ddilutn Wl 4 Q#{Edggg%é%gg@t}ve

fromthe %mrlt and scope o the invention
'Esophageal’®*Hritation Potential The esophageal

| rr: t(ﬁ¥ | grsupuiaantll galsteit judee (bflsﬁbmﬁpétﬁ{tﬁﬁnh% about 4.0
eval uat e exper i
denonstr at & i e ré’ﬁ“ﬁ %'% ﬁ#‘?@’ﬂ‘% &{E‘QFP%}C adigegive

fol |l ow ngbaéﬁ ng regi nens: pl acebo (Group 1), a single
~ high concentration dosage of al endronate nonosodi um

r drate oup.2), a low concentration dosage of
1 dﬁ %ﬁde Qiih Prepargd batdissalmng sbeuedso ang of

pEpsm ﬁeﬁ&@@%@ﬁ@mﬁéﬁmﬁmvﬂa Mout?l4 d#‘ hilof 0.90 (wt

TN ool TR S v

the velumeita aboet 300 nde wiitle delvhi #0b 4@Ee® The pH of
t‘a‘é?@ﬁﬂﬁﬁﬁg‘ﬂ%*ﬁﬁ%é’{%é%% e A S
ug 3?0 ﬁ![a Iégg}lg@ﬁséd)ﬁ] dea tagqudous).consecut i ve
days (G oUheAnima8dhsed iMIHOSANG ifdfentd .lt‘g ra% fetized and

d.f f

a@?%ﬁf‘v*ﬁ%f S FRISA e sopprisis 13?&‘3@'; ééaw atiout 39
mEngtes bydnbason iintg the eséplh@iousing) an ‘mﬁmﬁﬂ Enﬁlg?tajiﬂ a
rébbed E2thetd?) Thie r?éh%?gg dasitnich éjﬁpce% ents are run:

cont ai ni ng about

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

is administered a dosage of about 50 mL of simulated gastric j 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 admnnstered

Group 3: This group contains five animals. Each animal is
administered a dosage of about 50 mL of simulated gastric juice
contauung about 0.80 mg/mL of alendronate [solution (3)] on a
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ng/ mL of al endronate nonosodiumtrihydrate on an

al endronic acid active basis. (3) sinmulated gastric
juice (pH about 2) containing about 0.80 ny/nL of.

al endronat e nonosodium tri hydrate on an al endronic
acid active basis. -23 (4) sinmulated gastric juice (pH
about 2) containing about 0.40 ng/nL of al endronate
nonosodlun1tr|hydrate on an alendronic acid active -

basi g; t 0

cont a ﬁﬁé}: e%bt%gtrﬁ ngﬁéla?&nda?é %‘?%é Jf_'%ﬁg djggg‘é? G s
a ri3eeré Pél()&@ll%iad@llmséer%& s. (6) sinulated gastric
juice (pH about 2) containing about 4.0 ng/nL of
tiludyonatge sodi um on a.tiludroni c  aci ctive
basi CTORA < i Grew gertaing fivg; aumals., Facky apimgpl is
di sseduiinipteleoiia dd68geof abouipsPshb of lsirnGfat2d3RRARE ice

(aquemieyitscliy GRRIEER 8L Goppneliclon Snyjora
and St @Jérﬂatgaetntedml The animaboare saerifitedvabout 7 days

dei onftepdh¥atk is HaiRkbtefed t he resul ting solution is
neasured and if necessary is adjusted to about 2

using 1.0 M HA (aqueous) or 1.0 M NaCH (aqueous). The
ani mBrsupgid This igReus XORtdiAE RIS a@iﬁaﬁaﬂ eEfaBﬁt drrigeh1aRd

 ad |yt

- ooy RLRISEAP R HocRds BhaBhut BE aBf i ABb R B sihe Jhice

~ usi ngortainfggbart GBfymghoL.af aieubtﬂmnad:a{miuabn (Bhleonce per
fol l J BN, Thi

o ACASE A, SR B0 B M s o ©
adni ﬁ&gll&%er%d adetleoldous sosecen Fl’be@mlmalawa"e@@cnﬁced

‘gast ab6ut Widesys a[fséﬂ tHel 185t Gd3d is0admatBtRbgf i ve
consecutive days. The aninals are sacrificed

i nredi ately after the |ast dose is adm nistered. Goup
2. Tirsugréufhis graip cohtains akk nmafimalEa Eﬁc&%ﬂﬂ@ﬁaﬂ

qGast AOMELEL A SRA4E. BF APGRY b0 LY himelethe} BAstRic juice

al en&iaawanmq gbout 040 ngi?qlef alendromgite fsalation (4)] twice

cons?@gi‘?& 43Y Sverl hraBithFhdr Ahfs, F0F Fhdr #BOks. The
llgl 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 sacnﬁced 1mmed1ate1y
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 juicé
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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after the last dose is adm nistered. Goup 3: This
group contains five animls. Each animal is

adm ni stered a dosage of about 50 niL of sinulated
gastric juice containing about 0.80 ng/nL of

al endronate [solution (3)] on a single treatnent day.
The aninmals are sacrificed about 24 hours after the
dose is adm nistered. Goup 4: This group contains
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For the Group 5 ammals the phobomlcrographs show that
the esophagus is normal with an intact epithelium and absence of
inflammatory cells in the submucosa.  FIG. 5 is a representatwe
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 vacuolationr. FIG. 6 is g
representative photomicrograph from a Group 6 animal.

For the Group 7 animals, the photomicrographs show that
the esophagus exhibits deep ulceration of the epithelial surface and
marked submucosal inflammation and vacuolation. FIG. 7is a
representative photomicrograph from a Group 7 animal.
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-25 The esophagus from each sacrificed animal is
renoved and prepared for histopathol ogy usi ng
standard techni ques by enbedding the tissue in
paraffin, staining with hematoxylin and eosin. The
sections are exam ned m croscopically. The

hi st opat hol ogy results are summarized in Table 1. For

the Goup.1 animals (control group), the
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lmghwml s, the photom crographs show that the esophagus
exhi bi t s deep ulceration of the epithelial surface and
mar ked subnucosal i nfl ammati on and vacuol ationi. FIG

6 is a representative photom crograph froma Goup 6
animal. For the Goup 7 aninmals, the photom crographs

show t hat
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10.80
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(R,

7 days
after

dosing

Intact epithelium

| with either minimal

inflammation (2 of
S animals) or no
inflammation (3 of
5 animals) and no
vacuolation.

(n=6)

Alendronate
0.80

1X
weekly
for a total

of 4 doses

7 days
after last
dosing

Intact epithelium
with no
inflammation and no
vacuolation.
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(n=4)0.20for 5 daysly afterepithelial
| ast Mar ked subnucosal
vacuol ati on.

S

urf ace.

dosi ngi nfl ammati on and

3Al endronat e1X24 hourslntact epithelial

(n=5)0. 80aftersurface with very dosi ngsli ght

subnuco

sal

4Al endronat el X7 daysl ntact epithelium

(n=5)0.80afterw th either

m ni

mal dosin

i nfl ammati on and vacuol ati on.

gi nf |l amat i on

Once-weekly dosing regimen.

Treatment of osteoporosis.

nd no_AdRATRER aiFf('eﬂhlr on i@m@d@ﬁﬁygﬁﬁﬂa@dwmﬁon of
ap=6hel -pmol( n=6) 0. 80ywe dft ly'fa&idﬂé\ﬂotsfbpiﬁlélm sdrface.
15672 [rmadi at o Dee f"% cratitor 6 ASaFGRsRRmTCosal
weekly |y after epithweeeks sufdasmg (n atfdatiod and
| ast Mafked submucosfl weeksdgsi ngi nfl .o‘fﬂti@lﬂd
7 Risedronate IX daily }immediate|Deep ulceration of
(n=8) }0.20 for 5 days|ly after |epithelial surface (4
last of 8 animals).
dosing Marked submucosal
| inflammation and
vacuolation.
8 Tiludronate IX daily |24 hours |Slight submucosal
(n=4) [(4.0 for 5 days | after last |inflammation and
dosing vacuolation (3 of 4
animals, including 1
of these animals
with slight
ulceration).
EXAMPLE 2

‘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 -1iqﬁid 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 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.

-99.



vacuol ati on. 7Ri sedronatel X dail yi nmedi at eDeep

ul ceration of (n=8)0.20for 5 daysly afterepithelial
surface (4 lastof 8 aninals). dosi ngMarked subrucosal
i nfl ammati on and vacuol ati on. 8Til udronatelX daily24
hour sSl i ght subrmucosal (n=4)4.0for 5 daysafter

| astinflanmati on and dosi ngvacuol ation (3 of 4
animals, including 1 of these animals with slight
Prrevensionool) ostEogpdddists. 2 Once- weekl y dosi ng regi nen.

Tr eat nent 0
liquid forgrjlﬁn :b%%ge f’:%t%? & Oﬁlhagg%%ﬁh&fmse&ﬁﬁg“{mng about
H 8igipb ﬁbﬂ@ronﬁt‘amraa@r&im&ﬁmua@mi aetive é)alga"s iage pagpared

@é@ EAMPIESY EXAdFLERe Zasms 8 1 18 fhAkbBlitsory are orally

uldforrrulalons ar e, ora antere

SOBEiot nek-weRlaelapPReIABHY s once
| @”‘amm’“‘my@aﬁ& Ehanpk éﬂ@heSuﬁdayx £5¢ actaeyiod éfoat Rast one

B0 TR mihpd 28 @iRis¥aRn R AT hRa aBvepient fomg
m@mg} gsteoparbsioand for mmmimyziny adyerse gastrointestinal
| méétg a{«ffédl ad%xfssfekaﬁgagéév G AE! Ymﬁg\fﬁ Hod is also

s a use
PhAMpAPY IR PatieRheasrRRIAAG8 a@&rsvmm@@ce 29
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al endronate, on an al en active basis, are
prepared (see EXAMPLES 7 and 8). The tablets or

?my&, %J%q{rlg‘lqoghl%r}%%gﬁg?ora! ly admnistered to a

uman .e. preferably about once
every seven days (for exanple, every Sunday), for a

resh@flent ofbslc8patosne >

Alendronate tablets or liquid formulations containing about
35 mg of alendronate, on an alendronic acid active basis, are prepare& _
(see EXAMPLES 7 and 8). 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 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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“year. This nethod of administration is useful and
convenient for preventing osteoporosis and for

m ni m zi ng adverse gastrointestinal effects,
particul arly adverse esophageal effects. This nethod
is also wuseful for inproving patient acceptance and
conpl i ance. EXAMPLE 3 Twi ce-weekly dosing reginen.
Treat ment of osteoporosis. Alendronate tablets or

gastubid tétinall $ffdcPs) SpaeithudhFliyndivapes bsopting®®l effects. This

al dcﬁonaie, on. al endr ani cagm active ba3|%, are.
%‘Pglg% &Y 210 BEe Eﬁfﬁ&ﬂ_%%m?"%é’ entgfeeplagice and complhiance.
liquid forrmulations are orally admnistered to a

human patient tw ce-weekh Ef:&f abl'y about once
"every three or four dayr%é%?imn‘pl e, every Sunday

and Wednesday), for a period of at |east one year.
Bhwsckot fenpirepiiidni Stration is useful and

convenient for treating osteoporosis and for

m ni m zing adverse gastrointestinal effects,

Peedtincentasf ystachwrosie. esophageal effects. This method

is also us ' ' pat i cept . -

and. conpl | Archiirofau BRARK BE1ARLd By REHR' @iining abou
- M@naog of alendrabhts, onoan |alepdronio aoid activnbasisnard prewared

Lo y ; :

e kAP fhd 8) T _%“&%El%&%%%ﬁ%ﬁ?\%% gfe Brally
- %ﬁi’é“’c“a"&? to patiegtiiweakivone. nrederahly|apout once

. afm‘:}ynfo&&-wbl e@ﬁ%ﬁﬁs (ioﬁ@imﬁpwtdrﬁ?%em&%mmﬁf sY, for a period of

erabl y _about, .once,, eve re r four days or
B Sorbe Doy 2R, B dhc gt ot bt iyon & Bsei@h Brfloq of
eanvauent fmetrgating dEtesporesizoand fomdnnnnstingtadverses
[ -£.0f
ParirdincoBtaF 8RAS, pattitOal) BNFHsc 0P AR RS, Tils
edurs alsy useipd fer impspringpatient aseeptames gndmemnpldance.

~is also useful for inproving patient acceptance and
%ongl . ance MPLE. 4 Bi weekly dosing reginmen

FEXefion of ostPOPaRISit-0sis. Al endronate tablets or
i quid fordleadiomate tablets oir tgyEl doimuldtiongestitaining about

DS b as AN LA B B i
(sepuEE AMPRINSY iandB)arBhe tableys 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 éd—ministra_.tion 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 5
Twice-monthly desing regimen.

‘Treatment of osteoporosis.
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adm ni stered to a human patient biweekly, i.e.
preferably about once every fourteen days (for
exanpl e, on alternate Sundays), for a period of at

" least one year. This nmethod of administration is
useful and convenient for treating osteoporosis and
for mnimzing adverse gastrointestinal effects,

. particularly adverse esophageal effects. This nethod

i s al so useflehdfd@iati i -ized -ance, and
ggg‘%' 308, P ev rﬁ?}aﬁbg‘& g’gtlgﬁ_%gsfééﬁ@ﬁ.. gﬁ?é%ﬁ?%wg about
i apl e?s (?rele?ﬁi)'f%‘i f O AT %Jﬁpéﬁ%nlém@iaﬁﬁﬁg balstajtare frepgred
S eaaAL haer aod s Ehetdblon r Bglih RELIUSLARS iy orally
: o nd, 8). e tablets or

AASIRLAPALE S o IR e morl it reboibln abeu once every

e ;baoa Serteenydage kfoy exangple poretiboab K'.Ilje fboyan@ Feeenth of
e ivh) | e N alternate
et i 0 St L L BT S kP
netn é Jion is gs g‘}laﬁq‘%ﬁoﬁl‘éﬂﬂg@f for tredtingnmetnoporiosfsosind for
pnmmhggadmre?a rgars?&iiﬁte%ﬁﬁlafl %'ffe'&lté‘,' fﬂc&@aﬁg"ﬁ@&se
83 a ec arficu adverse
esopt{1 Sg?ﬁtgk‘?ec?gs Iﬁ#@bd ?r%f’wf?é’o“f’r ¥(§' ;
Reepdaner) asek

. OTRRRGVINE fpatient
R templiancept ance and conpl i ance. EXAMPLE 5
Twi ce-nont hly dosi ng regi nen. Treat nent of

?st €0 oroshs. -31 Alendronate tablets or liquid
BYYRRAD BhestesRergsis.-ng about 140 ng of al endronat e,

on an al endiedrenacs ¢ L ¥ 1R epared. .(se
bES)dnilgd ﬁﬁé‘l PR, 1??’%? ??‘f‘%{u}fadf‘{%fﬁqf?twﬁﬁ%a out
are ora L0AFHi Q angepdronip ggithactive basisn itk repared
oo IPAMIELED Ym0 ) oot o 408 GRG0 A5 0y
: ' out . irst and fifteenth o
~ each rmnteh.e‘?& olruﬁéagzllaﬁ?&% WEPKIYa 2&t PEMferghlyroncprevery
ﬁ’b‘t‘ tsd 1o sigteandayy tor enainplejsaf abownthecRIst N E RebAth of
dachatongh ) The 8RR r 0L Mngi.N vers
oD aers ol féf:?g%a%g?ﬁ*g;&?é‘r Fi}ng%\}%?@g of
%’2‘%&?&5’%%% BEslyl and conwenient for peventingf oltebpsrosis and
npninimging bileatse gme@&ﬂ%ﬁné‘ﬂ‘é&g?éhﬁﬁ arl '

' osieopor gsi s, Al endronat & 1 apl ers grverse
%Ogbi?gaéggﬁn‘g{tgt i &ngIBSﬁE"éfﬁ %Oé’@@ | foy gmuyoying patient
ACeERtARfcaand eompliaakendroni ¢ acid active basis, are
pr epar ed

EXAMPLE §

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.

7 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

osteoporosis or for treating or preventing other conditions associated
with abnormal bone resorption.
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(see EXAMPLES 7 and 8). The tablets or liquid

formul ations are orally admnistered to a human

patient biweekly, i.e. preferably once every fourteen

to sixteen days (for exanple, on about the first and

fifteenth of each nonth), for a period of at. | east

one year. This nmethod of adm nistration is useful and

conveni ent for preventing osteoporosis and for

m ni m zi ng adverse gast pXAWeaty ral effects,

particul arly adverse esophageal effects. This nethod

- is also useful for inproving patient acceptance and
Bigpmbdphomate EXKIMBEE 6 I n further enbodi nents,

al endronate tablets or liquid fornulations-are orally

dosed, at the desired dosage, according to the dosing

schedul es BispEogrinEse Zostainong ttablets mye mrepaesd nkimg

- sBid®ird dhisfgleha BARAGA RINMAdLRNALERILARET U.S. Patent

er e ot her

e 1.Qn. et furt I ment s, o
Nt S5 B arita Bectiardah plasssred Ortabey 201884, whidis
- inlemipoegtedobp geferanceoheidifl ihdté BatiréRsi Nng schedul es of
EXAMPLES 2-5, for treating or preventing osteoporosis
or for treating or preventing other conditions
associ at edlablgtshcontsanning|abivon 85 agoofatendrons2, EXAYPLE

- alertl? H=S e ' ining ..
ToruRie SRIPRARE. baRlsr ate pReRRNAE BGNCHE. RANRY Mative

- elghts rhangradienidues as described in U S. Patent No.

5,358,941, to Bechard et al., issued Cctober 2_5, 1994,

whi ch. i i ncorporated by refere hereip in its
l@%ﬁ&@; Tabl ets contai ni ng mﬁm gg___rf;OOOTablets
al endronate, on an . alendronic acid active basis,

LS | e foll ow elative we of
Alang'rdggﬁgﬁ{ ;ﬂo#c?]éeo:aé rent Per Tab é?é’é?g4000 Tabi%}?g
Al endFihadeatebnosodi umis. 68 ngl82.72 g Trihydrate

Adhpdro@2BackAl, Nfydrous Lactpsgy fiF 28598 ¢

Microcrystalline Cellulose, 80.0 mg 3200¢g
NF

‘Magnesium Stearate, NF 1.0 mg : 4.0-g

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
.8.75,17.5, 70, and 140 mg per tablet. Also, tablets containing other
bisphosphonates at appropriate active levels are similarly prepared:
e.g., cimadronate, 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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M crocrystalline Cellul ose,80.0 ng320.0 g NF 1.0 ng4.0
g . Magnesi um Stearate, NF Croscarnell ose Sodi um NF2..0
nyg8.0 g The resulting tablets are useful for

adm nistration in accordance with the nethods of the
present invention for inhibiting bone resorption.
Simlarly, tablets conprising other relative weights
‘of alendronate, on an al endronic add active basis are
prepared: ‘e.g., about 8.75, 17.5, 70, and 140 ng per
tablet. Also, tablets containing other

bi sphosphonat es at appropd@%ﬂéighEﬁye | evel s are
sinilarly prepared: e.g., cinmadronate, clodronate,

et,i dr on andronate, risedronate,
pi r%&?%@?@h ’lﬂ%ﬁé\?’@l ®hdronat e, and

phar maceut i caI |y acceptable salts thereof. Al so,

. tablets contya atl s _of hosphonat es .
are sim|ar| i/i Wr‘@%é?é}?oggb E(KWEI% %E’rF prepared using
Bi ﬁﬁ@@%mg%pMmeson Li qU| d b| sphosphonate
formul ati ony &, ¢ |
hn'sﬂﬁ (ﬁngl g?%ﬁ?fjlﬂ:; on cor'ﬂ al n| ng aBlJo%?fﬂjandmnate
mjﬁ Wa‘r@?él’ atﬁo%% drenieyanidtastivenbasis, per about 75
almhdrfdiquidasiprepatéd ashasilse fiRfwiaBMlatiPe wlishis of
I |1 ?d ﬁftgrepared using the followng rel atlvg
‘ gh s of ingredients. Ingredient Wight Al endronate
I\/bnosodl um 91.35 ng Trihydrate Sodi um Propyl par aben

2An%rafienyodi um But yl par aben 7. SodiumCitrate
D hydrate 1500 ngy CGtric Acid mus 56. 25 ny ‘

~ Sodi um Saccharin 7.5 ngy

Alendronate Monosodium 9135 mg
Trihydrate

Sodium Propylp‘araben 225 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) qs pH 6.75

| The resulting liquid formulation is useful for
admunstrauon as a unit dosage in- accordance with the methods of the
_present invention for inhibiting bone resorption.
Similarly, liquid formulations comprising other relative
.weights of alendronate, on an alendronic acid active basis, per unit
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 unit dosage, e.g. about 135 mL. Also, the liquid
formulations are prepared containing other bisphosphonates at
- appropriate active levels: e.g., cimadronate, cledronate, tiludronate,
etidronate, ibandronate, risedronate, piridronate, pamidronate,
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Water gs 75 mL 1 N Sodi um Hydroxi de (aq) qs pH 6. 75

~The resulting liquid formulation is useful for

adm ni stration as a unit dosage in accordance with the
nmet hods of the present invention for inhibiting bone

resorption. Simlarly, liquid formulations conpri sing

other relative weights of al endronate, on an

al endronic acid active basis, per unit dosage are

DRERALSSter ot Iiig’g‘glg%lﬁéﬂiﬂba GeReni3Bi, ﬁ*gﬁﬁ Shoratt.PRlso,

bquéf@dnntatmna/ccmiamnirg conilbimmins?]é Of‘ bistmdd&phbnates are
out 135 niL so, the |liqu

fornquE é?aég?e prepared contai ni ng ot her

bi sphosphonates at appropriate active levels: e.g.,

cimadronate, clodronate, tiludronate, etidronate,

i bandronate, risedronate, piridronate, pam dronate,

zol endronate, and pharmaceutically acceptable salts

thereof. Also, liquid fornulations containing

conbi nati ons of bi sphosphonates are simlarly

prepared. CLAIMS: 1. Use of the conbination of a

hi stam ne H2 receptor blocker or a proton punp

i nhi bitor and a bi sphosphonate in the manufacture of a

~nmedi canent for inhibiting bone resorption in a nmamal

wherei n said nmedi canent is adapted for oral sequentia
adm nistration as a unit dosage of said histam ne H2
receptor bl ocker or a proton punp inhibitor and a

bi sphosphonat e according to a continuous schedul e
having a periodicity fromabout once every 3 days to

"about once every 16 days. 2. Use of the conbination of
a histam ne H2 receptor blocker or a proton punp

i nhi bitor and a bi sphosphonate in the manufacture of ‘a
medi canent for inhibiting bone resorption in a manal
wherein sai d medi canment is,-adapted for oral sequentia
adni nistration as a unit dosage of sal.d histam ne H2
receptor blocker or a proton punp inhibitor and a

bi sphosphonate according to a continuous schedul e
having a dosing interval selected fromthe group
consi sting of once-weekly dosing, tw ce-weekly dosing,
bi weekl y- dosi ng, and twi ce-nonthly dosing. 3. A

phar maceuti cal conposition useful for inhibiting bone
resorption in a nanmmal conprising a unit dosage of a
hi stam ne H2 receptor bl ocker or a proton punp
inhibitor and a unit dosage of a bi sphosphonate
wherei n sai d pharnaceuti cal conposition
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Is adapted for oral sequential adm nistration as a

unit dosage of said histamne H2 receptor bl ocker or
a proton punp inhibitor and sai d bi sphosphonat e
according to a continuous schedul e having a
periodicity from about once every 3 days to about one
every 16 days. 4. A pharnmaceutical conposition useful
for inhibiting bone resorption in a nmammual conprising
c p@% dosage of a histam ne H2 receptor bl ocker or a
Ef@ punp inhibitor and a unit dosage of a

bi sphosphonat e wherei n sai d pharmaceuti cal conposition
is adapted for oral sequential adm nistration as a

uni t Ldos alee dtthesenmbirdtion afi histapine H cesspior blorkse ket prgton

- . | . p wyn

plinR A BHTPL IRl 8 ekl BORBIEHALE o nnibicing
bomtresorptionsie la ecinadal fwheraid faid giedidpmens isadapicd forafral cepential

ekl y.dosing, tw ce-weekly dosjng, bi |y dosin
o TER A GG sl B2 dsBion GOF K obf PEoh pump
inthitiloR BAdEbikfhoks SRRl QEcIBliRE tPd coinBouRlseRcARleMdiRg a periodicity
i nhi bitor and a bi sphosphonate wherein said
fremabPHance avery 3 dawde about gpcegvary Kedwyent i al
adm nistration as a unit dosage of said histam ne H2
receptor blocker or a proton punp inhibitor and said
bi sphos phidseatiechcamaodimiting of ®hiatapimt H2 uwestosklhdaubea proton

havi ng.. ri.odi ci.ty from about once.every 3 s .ta.
pUER s B b hePrghye e PR RS T A Rdforin” ¥ ntiBhing
bdtlegtpptivd ifrd nia@Ge Whieredl QEK@Ediddment By Qlapidd Patal sequential

| nhj bi tor and_ a bi sphosphonate wherein said
AUBRHSHRUN Bif Und degresobsrid bistagring Ha sxparint blapker or 2 proton pump
e B ithat Rl AR R0 Sl oAl R0l
inksireg) kel spierbiramsheagroap cimigtingofoncomeekiy closingdvidtweskly dosing,
nHavid QS| interval .sel ected fromthe group
m@%ﬁg's?gwgag?gg%'@¥ﬂ§@&$?“ﬁ%sing, tw ce-weekly dosing,

bi weekly dosing and twi ce-nonthly dosing. 7. A kit
conprising: (a) at, | east qne pharmaceutically L

ef f ett i ve/* BRATTaERESY composttion %ﬁsﬁt&g%%‘ﬂﬁlﬂég pgie igpogption in a
mix?mapé(ﬁﬁﬁrﬁﬁﬂ gc%{hnélad’bgaéeb))ffa AlstdrEins H20& pRP BIJIRGDN bipfdtbd Yump

_effective unit dosage of a histamne H2 receptor
inhibifpkand a wnit (h)srgge@[f eisphegphonstd Wherein said pharnidceutical composition
: | im 7 wherein sai LS honat e
QAR Bttt B bR R VTS AT PR e
recépadilavkat @, a pebiod Hoimalithibitdr labdl s Bisphosphdrdtecidedréing to a

i handronate, .risedronate, piridronate, pam dronate
copifiuge Silieele haHaE ﬁaeré@jf?it!aﬁ?qrp aboyE OB SyPe L faabott one
eveREIE®lys. and mi xtures thereof, 9. A kit according to

Claim 7 or 8 wherein said, histam ne H2 receptor

4. A pharmaceutical composition useful for inhibiting bone resorption in a
mammal comprising a unit dosage of a histamine H2 receptor blocker or a proton pump
inhibitor and a unit dosage of a bisphosphonate wherein said pharmaceutical composition
is adapted for oral sequential administration as a unit dosage of said histamine H2

receptor blocker or a proton pump inhibitor and said bisphosphonate according to a
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bl ocker or proton punp inhibitor is selected fromthe
group consisting of cinetidine, fanotidine,

ni zati di ne, ranitidine, oneprazole, and | ansoprazole.
37

continuous schedule having a dosing interval selected from the group consisting of once

weekly dosing, twice-weekly dosing, biweekly dosing and twice monthly dosing.

5. The combination of a histamine H2 receptor blocker or a proton pump
inhibitor and a bisphosphonate wherein said combination is adépted for oral sequential
administration as a unit dosage of said histamine H2 receptor blocker or a proton pump
inhibitor and said bisphosphonate according to a continuous schedule having a

periodicity from about once every 3 days to about one every 16 days.

6. The combination of a histamine H2 receptor blocker or a proton pump
inhibitor and a bisphosphonate wherein said combination is adapted for oral sequential
administration as a unit dosage of said histamine H2 receptor blocker or a proton pump
inhibitor and said bisphosphonate 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.

7. A kit comprising:
(a) at least one pharmaceutically effective unit dosage of a bisphosphonate for oral
administration, and

(b) at least one pharmaceutically effective unit dosage of a histamine H2 receptor blocker

or a proton pump inhibitor.

8. A kit according to Claim 7 wherein said bisphosphonate is selected from
the group consisting of alendronate, cimadronate, clodronate, tiludronate, etidronate,
ibandronate, risedronate, piridronate, pamidronate, zoledronate, pharrnaceutically

acceptable salts thereof, and mixtures thereof,
9. A kit according to Claim 7 or 8,wherein said, histamine H2 receptor

blocker or proton pump inhibitor is selected from the group consisting of cimetidine,

famotidine, nizatidine, ranitidine, omeprazole, and lansoprazole.
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