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D sorders Field of the Invention This invention relates to nethods of
i ncreasi ng bone mass and reduction of fractures for the 21a&46n¥ of
_ osteoporos t her bone netabolic disorders. In partjigular, this

I nvention ?@%% to such nethods of treatnent by the aﬁﬂ@%’f‘?zﬁi on of a
| oadi ng dose of a bone-active phosphonate followed by a mai ntenance dosi ng
regi nen. Background of the Invention The npbst conmon net abol | one
di sorder is osteoporosis. Osteoporosis can be general ly d mﬂiﬁﬁwmml’mm
reduction in the quantity r the f skel et eto
an i nbal ance in the normal '&8‘2@?& ’I%FHPB? ﬁ;]%?g‘fe of bone widtén the
bone renodeling unit. In general, there are two types of osteoporosis:
Primary and secondary. SecondaryFﬂ BRShsich | S the result of an
i dentifiable disease process or ag%a gl ucocorticoid steroids
are known to i Hdsiseentienrelalebioamsthad soséeereawtsrbowmwe royetion obfrcs fEge of

Rheumat ol ogny, oiméip 6f os{éegmsxstaﬁ‘@omﬁe%esarcms&aw mrpd.uaﬁg {635 nR&Ees 0Si s,
"Recommendations for the Prevention and é

G uococor t FBsER Jupmeeys @fe‘feé'r!i'ﬁb‘rbééqe@“““ﬂﬁ‘ﬁl‘ Pt lgad&{'gm&ﬂfrﬁ??“gﬁf“"%l 44, No.
7, July 2@tkphopge fbSed b5 @ tafatedilod dosidg Rginenkert, M D., F. A C.P.

"d ucocorticoid-1nduced Ost eopor oS Sy e L n the Met abol i ¢ Bone
Di seases and Disorders of M na%h—%éirﬁ—#o ourth Edition, Chapter 55,
pgs 292-296, Pubhd oesti @mnph méiboliqrberiecdisprd8ods @stgopprosis. BoPsteoperosis pAnnksr al
Resear ch, {efaﬂ?'d%lgec‘: £ lMuR in 4! HMIR/ oPE&E, &fthel\ﬁg%'o‘? ele&hﬁssﬁ%u}!?d’ sity of

Chi cago d nt e I cago, r oxi 85% of al
ost eopor 0SB lmbslamenwﬁwon@kt%wﬁ/mwnsw ?fdaonem%#e bOWarF?\eﬂel"es twrt Luckey,

MD., " Evalwg&mntheé anaa &%M@u&@brom@sprﬁ%omem rSeB@ﬂar?GstéoB&oMEt abol i c
Bone Di seases and Disorders of M neral Met aq:ol ism " Edi.t | on,

273-277, Miythegesult of ga idautihiahle fiseape procsss or prent Koy exgmplecsiprocortipd RIS ty of
Chi cago I\/E%@Vgll mGﬁdmtebsteoasrbmgee. forl dxartsdé amemid Coflsde et (Rhemsitcogyr AvHod i on,
Di agnosi s, .and. Ther “ 01 pgs
785°705.  SSBRmER gR e g%"f‘&S‘%@‘P"S% 3BstBhdfocty ek 5'““'%%%%5%s%,héﬁ"“thé’%%%"r 0si s,
age- associ akammﬁfdﬁp@mcsld(ledutﬂc@smgoremﬁa/}rdmtilsyfc Bheumatism, Vol. 44, No. 7,
July 2001, pg 1496-1503 © 2001, B.P. Lukert, M.D., F.A.C.P. “Glucocorticoid-Induced
Osteoporosis”, Primer in the Metabolic Bone Diseases and Disorders of Mineral Metabolism,

Fourth Edition, Chapter 55, pgs 292-296, Publication of the American Society for Bone and

Mineral Research, Murray J. Favus, M.D. Editor, Dept of Medicine, The University of Chicago
Medical Center, Chicago, Illinois. Approximately 85% of all osteoporosis is primary
osteoporosis. See for example, Marjorie M. Luckey, M.D., “Evaluation of Postmenopausal
Osteoporosis”, Primer on the Metabolic Bone Diseases and Disorders of Mineral Metabolism, 4"
Edition, pgs 273-277, Murray J. Favus, M.D. Editor, Dept of Medicine, The University of
Chicago Medical Center, Chicago, Illinois; and “Osteoporosis Prevention, Diagnosis, and
Therapy” JAMA, February 14, 2001 - Vol. 285, No. 6; pgs 785-795. Such primary osteoporosis
includes postmenopausal osteoporosis, age-associated osteoporosis (affecting a majority of
individuals over the age of 70 to 80) and idiopathic osteoporosis.

For some osteoporotic individuals the loss of bone tissue is sufficiently great so as to
cause mechanical failure of the bone structure. Bone fractures often occur, for example, in the hip
and spine of women suffering from postmenopausal osteoporosis. Kyphosis (abnormally
increased curvature of the thoracic spine) may also result. Although its etiology is not fully
understood, there are many risk factors thought to be associated with osteoporosis. These include

low body weight, low calcium intake, physical inactivity, and estrogen deficiency.
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Cct ober 13 9 ol . . 14, pgs 1344-1352. Continuous and cyclic
adni ni straivi‘%ﬁg% o Xs&?ﬁéi%égﬁ tes alone or with other nedicants such as
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1344-1352.
Osteoporosis, A Randomized controlled Trial” Journal of the American Medical Association,

October 13, 1999, Vol. 282, No. 14, pgs 1344-1352.
Applicants have found, surprisingly, that the administration of a high dose of a bone-

active phosphonate followed by a lower maintenance dose decreases bone turnover and increases
bone mass at a faster rate leading to faster fracture reduction. “This may be particularly useful in
patients who experience high bone turnover, such as cancer and transplant patients.
Summeary of the Invention

The present invention provides methods of increasing bone mass and/or reducing
fractures in a subject afflicted with bone loss. The method comprises the steps of: (a)
administering a loading dose of a bisphosphonate for a period of time of from about 7 to about
180 days, more preferably from about 14 to about 60 days, followed by (b) administering a
continuous maintenance dose of a bisphosphonate. The loading dose comprises a level of
bisphosphonate of from about 2 to about 20 times, preferably from about 3 times to about 10
times, more preferably from about 3 times to about 6 times greater than the corresponding
maintenance dose. The loading dose is administered over a period of time from about 7 to about

180 days. For oral administration, the loading dose is administered every day or ever other day
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Summary of the Invention The present I nvention provides nethods of

i ncreasi ng bone mass and/or reducing fractures in a subject afflicted with
bone | oss. The net hod conprises the steps of : (a) adninistering a | oadi ng
dose of a bisphqsphonate f from about 1o about 180
doys, Crror e 0 B TRAAHES 0k iy B Mo ot e wuish § Ve PN By

admi ni st er prmgpnghly. cont i nuous mai nt enance dose of a bi sphosphonat e. The

| oadi ng dose conprises a |evel D&% F@nwmsmg@&te of from about 2 to about

20 tinmes, preferably from abou 10 times, nore preferably

from about 3 t i FheanethedsalSepresent inyensiongompriseitheadministraiionob p loadipg i of @

mai nt enancsoﬂé@&ﬂe ﬁmhaaﬂidragnamawe Sos8 6 uahétcm@\stto@tﬁetatea sp&ificod of tine

from about t o about or oral adm nistr t he | oadi ng dose
< i i S OO B mERHROBS o Bo ispd Glear e Dish aroNBETOE VIO 031 058406
PCT[ US02/ 4 pitdacentibally@aceptable. mai nt enance dose may be adm ni stered every day,
twice a V\BBkﬁ H@ﬁkl y, bi-weekly, or nmonthly. Description of the Invention
The met hods of 1 he present invention conprise the admnistration of a

| oadi ng dose of “Adminigieringy @s jused horeinsmeans anvemeihad whichsiim sauind medical pweticsf  a

bone- act | VgRkeHRNBARS Gsa S ndiof ATROURS. Al GOTRAS hindBSu0 DF: used 1

t hese pr ocesses mnust, accord q_ p ar naceut i cal y- accep ab
Def i ni t i on&tfectiveip e bpildingof ﬁgﬂe h actjues nay bp adminisiersd By anyiof #é’t“l*ﬁ‘id°f\}6ﬁ?‘ﬂh in

sound nedi ﬁ@thoderoa@&mﬁﬁmuodeé . VR4, aéﬁﬁata;ﬁtcbm)% (foS&@mpl8, defrhflly] st¥RildgN to the
subj ect treated in su SO, _as be effecti e|nthe bui | di ng of

Done. The SRR Tl DU AR E YPRUFow: ey IR SHS RSP ot hods
of adm ni Sidtrafitiowlar iBjecrion, kravehgus injedtioe), copisalys atahsderpial)rand Xstwfatieg. Teuspal |y,
subli ngual lsl}/ebiﬁc modes of administration include, but are not limited to, oral, transdermal, mucosal,
sublingual, intramuscular, intravenous, intrapertioneal, subcutaneous administration, and other
topical application.

“Loading dose”, as used herein, means the dose initially administered to a patient. The
dose is an effective amount to achieve the desired results.

“Loading period”, as used herein means the period of time in which the initial dose is
administered to a subject. _

“Maintenance dose “,as used herein, means the dose administered to a subject following
the loading period. The dose is an effective amount to achieve the desired results.

“Maintenance period”, as used herein means, means the period of time following the
loading period in which the subject is continuously administered a dose of bisphosphonate at a
dosage level lower than the loading dose.

“Safe and effective amount”, as used herein means an amount large enough to
significantly induce a positive modification in the symptoms and/or condition to be treated in a
subject, but small enough to avoid serious adverse side effects, commensurate with a reasonable
benefit/risk ratio. The safe and effective amount will vary with such factors as the particular
condition being treated, the age and physical condition of the patient, the duration of treatment,
the nature of concurrent therapy, the specific dosage form to be used, and the dosage regimen

employed.
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bi sphosphoa#js &nd another type on another treatment day.

In addition, a bisphosphonate must be given at least once every three months after the
loading period. However, a bisphosphonate may be given every day, every other day, twice a
week, weekly, bi-weekly, once a month or every other month. It may be desirable to administer
one type of bisphosphonate on some treatment days, and another type on another treatment day.

The specific period of time and the frequency of dosing which is sufficient to achieve an
increase in the net skeletal mass of the subject may depend on a variety of factors. Such factors
include, for example, the specific actives employed, the amount of actives administered, the mode
of administration (i.e. oral or parenteral) the age and sex of the subject, the specific disorder to be
treated, concomitant therapies employed, the general physical health of the subject, the extent of
bone loss in the individual, and the nutritional habits of the individual.

The therapeutic regimen utilizing the methods of this invention are preferably continued
for at least about twenty four months. Of course, a therapeutic regimen may be continued
indefinitely, according to sound medical practice.

A preferred method for the treatment of a bone disorder includes an initial diagnostic step,
to determine the presence of the disorder., Thus, a preferred method of this invention comprises
the steps of performing a diagnostic on a subject for the detection of high bone turnover, High
bone turnover can be defined when the net bone turnover is elevated and bone resorption is
greater than bone formation. Upon obtaining a positive result from said diagnostic, administering

the actives according to the methods of this invention is then implemented. Measurement of
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preferred nmethod for the treatnent of a bone disorder incl gdesm?}n dnitial
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t ur nover cgﬁ“ﬁ%“géfdoﬁéa K\ﬁﬁ@'ﬁ°‘f’%é°‘ﬁé’?’fal¥c}n§9§)mﬂnmogg?t‘ g.ese(flg\ggll, € and bone
r esor pt i onKieszykgskiaMay 28,1991, dbsfevhich amddcbmporated nonafecshtectiersinrig thair proissyt | ve

resul t fro_si__g' nost i g | N %{]g chiyes according to the
met hods of g]ta %gqih ci‘/%%tp?og)%hi&ge ? g’ﬁ%%‘?‘@*n%ﬁ‘t% . 'ﬁ)@“a%&r enment of 4 2 1 AUG
2006 chiorophenyl)thiomethan-1,1-diphosphonic acid (tiludronate) as described in U.S. Pat. No.

4,876,248 to Breliere et al., Oct. 24, 1989, which is incorporated by reference herein in its

entirety. 1.1-dicloromethylene-1-1-diphosphonic acid (clodronate) ad described in Belgium
Patent 672,205 (1966) which is incorporated by reference herein in its entirety.
Cyclohepylaminomethylene-1,1-bisphospnonic acid (cimadronate), as described in U.S. Pat. No.
4,970,335, to Isomura et al., Nov. 13, 1990 which is incorporated herein by reference in its
entirety. 1-hydroxy-3-(N-methyl-N-pentylamino)propylidene-1,1-bisphosphonic acid
(ibandronatg) which is described in U.S. Pat. No. 4,927,814, May 22, 1990, which is incorporated
by reference herein in its entirety. 1-hydroxy-2-(1H-imidazol-1-yl)ethylidene-1,1-bisphosphonic
acid (zolendronate).

Preferred bisphosphonates are selected from the group consisting of risedronate,
ibandronate, pamidronate, alendronate, cimadronate, tiludronate, zolendronate, clodronate,
piridronate, pharmaceutically-acceptable saits thereof and mixtures thereof.

The amount of bisphosphonate to be administered depends upon its potency, The potency
of a particular bisphosphonate can be expressed in terms of its “LED” or “least effective dose”,
which is a minimum dose of bisphosphonate expressed in mg P/kg (milligrams phosphorus in the

compound per kilogram weight of the subject) that is effective, by itself, to cause a significant
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1- hyd -
(1 banar onal Ly s v SrEEIAE R R SR oo, 5aG1° A0 5571 500,
which is i nduiniseatian tock husyan oe jaseesnireal hEheienn 'qompatiblegiasjusedthprein, means that

1- hydr oxy- g aazatdaml: et da/ o Gditfon Tarel e ab‘ipbpﬁeﬂg%}nﬁu gl Whth i
(zolendronafé kb erreé$%¥%§hos ﬁhﬁateg ér% sel ect fro&%the br%%p
consi sting a@fvcsr. lag@d‘ﬂ'@n%}é other, in a manner such that there is no interaction which would

substantially reduce the pharmaceutical efficacy of the pharmaceutical composition under
ordinary use situations. Pharmaceutically-acceptable carriers must, of course, be of sufficiently
high purity and sufficiently low toxicity to render them suitable for administration to the subject
being treated.

Some examples of the substances which can serve as pharmaceutical carriers are: sugars,
such as lactose, glucose and sucrose; starches, such as corn starch and potato starch; cellulose and
its derivatives, such as sodium carboxymethylcellulose, ethylcellulose, cellulose acetate;
powdered tragacanth; malt; gelatin; talc; stearic acid; magnesium stearate; vegetable oils, such as
peanut oil, cottonseed oil, sesame oil, olive oil, corn oil and oil of theobroma; ppolyols such as
propylene glycol, glycerin, sorbitol, mannitol, and polyethylene glycol; agar, alginic acid;
pyrogen-free water; isotonic saline; phosphate buffer solutions; wetting agents and lubricants such
as sodium lauryl sulfate; coloring agents; flavoring agents; and preservatives. Other compatible
pharmaceutical additives and actives may be included in the pharmaceutically-acceptable carrier

for use in the compositions of the present invention.
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I bandronat e, pam dronate, al endronate, cinmadronate, tiludronate,

zol endronate, clodronate, piridronate, pharmaceutically-acceptable salts

" thereof and nixtures thereof. The anpunt of bi sphosphonat?! tAYGb2806

~admi ni ster ds upon its potency. The potency of a ul ar

bi sphosphoﬁgtogﬁ%gdrzi be expressed in terms of its "LED' or P T@é‘?@“’@ffective
dose" whi ch is a m ni num dose of bi sphosphonate expressed in ng P/ kg

- (mll i grans phosphorus in the conpound per kil ogram wei ght of the subject)
that is effective, by itself, to cause a significant 5 2 1 AUG 2006 WO
03/ 055496 PCTI US02/ 40234 i nhi bition of hone resorptlon The specific LEDs
of the bi sphospH§faPiesohs W“"\’f"&?"&‘icﬂéﬁ‘éﬁﬁf‘ﬂbc%% % ¥igd i cqnismetion with the
conposi t i onctivaisdetedifiied bretehvast tinf acaeknis ru Aimirdsteredn If the ective @xrtalbe mjecp@nient er al ) .

;I'r; © d els ?\rl\lg[:) P rtegfr eJ_p'%Dma%\wg te rmfeﬁ B?}eﬁﬂk\h %P %&"?Q@‘mﬁ on a%er&:‘? nﬁ)%%ll # d ois tes

and on a f efach pargnteeyl compagiipn is n_¢fkreW' sdsustqdne abugy Rér SUM\?@ piEmaceutieallyess

potent the,hisRRqsReR rf@rttspmaas@h&%&?rnah&eymosb kndwh ifl B 1alt 3 Re irQer@dhe-gdR] St cr
the I ow potency bisphosphonate i n higher doses and on a greater nunber of

days. The [2ptsspajchs. and similartgpicah deliy@yiM§aM8e hi gher, dependi ng upon t he

system c absor pruccpna:mﬁccwiwn ArospRdbRbarier emB edtlalcwuncu@hﬁ&nﬁé acﬁﬂ:sﬁsru@éﬂ oral
adm nistration is from ab 1%t o .about

typical |y Zp8ufonicErratiqn, s 8&‘1‘ 9neroy ac%‘o Bf“hlt?g H’@Fagf H&h“‘?’ﬁ'@p ‘pal¥nt er al
LEDs. Ther ghanhaewnicallyriteptablé camas listotal) atay canprisefrors elsbut @ 1 4ed aevom 399% bye LEDs

f the b T | S. P
No. 4, 761, FoEh g PrariteRRA R Kitons GHRALE bl ST ELR Il o0 5, T
its entir eﬁ‘gplIb@%r@d gmﬁm@éerabbtfscug@owdﬂ%ﬂe abpd0Bone- act i ve phosphonate may be
admi ni stered | DA Qe erfll nidtho@ ok %&aﬁn@émgpmegha@ﬁ&%g addily; ﬁqca:ﬁmm&a&g% form

conposi ti ons. nposi ti ons 1@}/ nprise an active, and
phar maceut {i¢ap #w@ée@moamn@g@aam of %@rsw&é@&ruaeramrsgrat&e@éﬂteéwlé dessrriers

i ncl ude sohdcgrdp F td Scitd thedifdl lplagdice)]i Pruﬁﬂécxsmﬁxrdowg@mm@tbisamosﬁwbaé aBg&s, and

m xtures thereo Lehat are swé cgl e for admni g L*man or | ower
ani mal , Thé&blely sppsulesysHspensisng, and slutipns, GOIRSIE 3 Sat,%réﬁ%lg f"tcﬂ‘é& am‘l“ﬂ‘e° ¢hfonent s
of the phaPhRgaditicsiBl-accpaple Thikibo Buible foraha plepardion b€ unig desagaiongd fedlonal t h t he
acti ves, a&irmmstratlon é’;}g welﬂm}&% in t'h«l,:l arf THelY Qc?gctl&n%n déplg&} on s@ggngad' §on§58eriti% eraction

whi ch woul
like taste, cost, shelf stability, which are not critical for the purposes of the present invention, and

can be made without difficulty by a person skilled in the art. Preferably, oral unit dosage forms of
risedronate for the loading dose comprise from about 15mg to about 50mg per day, more
preferably from about 20 mg to about 40 mg per day and most preferably from about 25 mg to
about 35 mg per day. The oral unit dosage forms of the bone-active phosphonate for the
maintenance dose preferably contains from about 2.5 to about 15 mg per day from about 5 to
about 10. For alendronate the loading dose comprises from about 15 mg to about 70 mg per day.
More preferably from about 20 mg to about 50 mg per day, and most preferably about 25 mg to
about 40 mg per day. Equivalent doses can be given every other day, twice a week, weekly, bi-
weekly or monthly.

Another preferred method of administering bisphosphonates is subcutaneous injection in
a unit dosage form. Preferred unit dosage forms for injectable bone active bisphosphonate include
sterile solutions of water, physiological saline, or mixtures thereof. The pH of said solutions
should be adjusted to about 7.4. Preferably, unit dosage forms of risedronate for the loading dose
comprise from about from about 0.75 mg to about 15.0 mg per month and more preferably from
about 1.5 mg to about 10 mg per month. The unit dosage forms of the bone-active phosphonate

for the maintenance dose preferably contains from about 0.75 mg to about 6 mg per month and
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substantially reduce the pharmaceutical efficacy of the pharnmaceuti cal
conposition under ordinary use situations. Pharnmaceutic II - pt abl e
carriers must, of course, be of sufficiently high purit %g?2ﬁ$ficiently
| ow t oxi ci nder them suitable for adm nistration t t he subj ect

~ being tred&éﬂb&ggﬁe exanpl es of the substances which cant SEPRPAMH4 J

phar maceutical carriers are: sugars, such as |actose, glucose and sucrose;
- starches, nth as corn starch and potato starch; cellulose and its
derivatives, such as sodiun1carboxynethy|ce|Iulose ethylcellulose

cel l ul ose acet at e; 0 red tragacanth; malt e talc; stearic acid;
magnesi um SPBrefrebly 1 6@&&"%\ M3 °§°“‘éat8r?%f§°““be9§m e’Hl Psag?:ﬁ‘f“L“B'ﬁE‘é’é oi l,
sesane oil givel éverg tvad Weeks evey morth, 21etly @hdr moiith bisserdy tleesanongsol yol s such as
propyl ene #i!\é:col , glycerin, sorbitol, mannitol, and polyethyl ene glycol;
agar; al gi acid; pyrogen-free mater i sotonic saline;, phosphate buffer
sol utions; wet t Thig irxepsion lsq rrdovide ite fart convepiemly and effsetivein implempnting (el at e;

col oring as&m&a& of fns@MRAtdAY SAMGERE SompREChnP biGRES mtdoye%f boquaﬁfve pIREPBAdD! €
pharmaceutical additives and actives may be included in

Dhar et 2489 19aCHng AERRc BRSCOFCTRATS 1R doStSt b CHVe PPPf@h%wpfewf maiREnagee ¢ he
present i nyemsj Ada meanz £ FAURARQ Onpl G OR HBEAR 67 ST $03s Foaachol ce

of a pharmaceuti.cal | cceptabl e carrier to conjunction with the
et e e e e SR e o it i i e i B B iop
active is taivbén thepoetteidsage inathe gmeétauanterl Pearomplizact memb ofauch kiesrindlglesst eri | e
wat er, physi ol o I T :

par en t eral argomea% wﬁéch ?a%hﬁa&% ad1 msr%?é/l‘ﬁ'é galvg{]ﬁa&? a%gﬁlteﬂgh ZP{hgﬁ g&) e

phar naceut |S€;€hl Icymphamt}eple@tbl encblé‘?sr |lesrﬂ'9°t10m paghsging| a@sbmlspewrngonwarﬁcwnﬁje t hose

known in t hemhdtiodsQherdb® eEka‘?npﬁérs SPPRkaghhBafd dlsﬂeﬁ’&%%eaﬁﬁir@ hes knamn Herdh] ar
topical delivery mean accept ab| e c he Qﬁl oyed in

ar npceut
conj unct i or\“%’c“ﬁﬂpf?edeéff‘f’fc\/‘@ép$ spahgxédﬂéét"'&lhl: Bt dlrtspeg 4 |'f¥n t to
provi de a M@ﬂﬁlS@ﬁillSﬂJﬂﬂniﬂmsdﬁ&WQ 14, 29894 dliicsiporated bin eeference herein.
phar maceuti cal | ept abl rr| ers [LSey fro bout O.
ot o about 99, St BoPRerRanrate ResiliPme e pmoled B PR P
present i n\pessdnt mventigor ef erably from about 5% to about 80% and nost
preferably Ef . ﬁpput 10%to about 50% A preferred nmethod of adm nistering

bi sphosphonates Ts orally, in a unit-dosage form
A female patient weighing approximately 60 kg and diagnosed with postmenopausal

osteoporosis is treated by a method of this invention. Specifically for thirty days the patient is
given 30 mg per day of risedronate orally. Immediately following, the patient is given 35 mg per
week of risedronate drally for two years. A biopsy of iliac crest bone is taken at two years and
reveals an increase in mean wall thickness of the remodeling units compared to her baseline
biopsy.
EXAMPLE 2

A male weighing approximately 70 kg diagnosed with prostrate cancer and high bone
turnover is treated by a method of this invention. Specifically each day for fourteen days the
patient takes 35 mg of alendronate per day. At the end of the period, the patient then takes a

maintenance dose of 70 mg per week of alendronate orally for one year.

EXAMPLE 3

A female weighing about 58 kg is diagnosed with glucocorticoid-induced osteoporosis.
The subject is then treated by a method of this invention. Specifically the subject is given 30 mg
risedronate orally per day for a period of 30 days. At that time, the dose is switched to the

maintenance dose of 35 mg orally every two weeks for three years.
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(i.e., a dosage form containing an anmount of active suitable for

adm nistration in one single dose, according to sound ne icgﬂ Q&@ctice).

" Preferred unit dosage forms for bisphosphonate include t % apsul es,
suspensi o qutions conprising a safe and effect

" active. nﬁgrmacéutlcally acceptable carriers suitable f 'ﬁpﬂgﬂggéparatlon

of unit dosage forns for oral admnistration are well known in the art.

- Their selection will depend on secondary considerations |ike taste, cost,

shel f stability, which are not critical for the purposes of the present

i nvention, ggykpﬁéglbe made wi thout difficulty by a person skilled in the

art. Prefe al unit dosage forns of risedronate for the |oading

dose conprise fAowleappdent weightng sppeBimately5ENkp ip gived inpravewousty; apotdfofPatd y from

about 20 i [ I f 0 25 ing

o about JaeE e ilo e Bl X A T o e e

phosphonat @afn@ﬂaw@sa ﬁéﬁmeah\&n@e Dabé%(afwrefffer lopdine dasey fallawed ?Y&ﬁnastf@t 2.5 to

about 15 ngmﬁm%mﬁhﬁhm@qm1about 5 to about 10. For al endronate the | oading

1 om about 20 nij PRI <SEA R e I b drintey BBBLE 25 g

to about 46v1mg tcmidise aidled ifcehigiavtailh@narialo siasges aml Balififatienof eheanbjeco inkerioday,
twce a wegl,  eak Xnouﬁ&e rﬁe&e{ the § J-J%Pli Q¥ of”ﬁL%Jlﬁ{mnP &l %Eeﬁc?eq téTP&E}Od of
adnlnlsterlng bIS RAUER 1S stbcytaneous 1n ronn it dosage
form Prefadnr llhe@pendﬂt claims albpuch wedificafiens thatgrevwithibihe Sdsm thii:imi'fméorbl S phos phonat e
include sterile solutions of water, physiological saline, or mxtures

t hereof . The pH of said solutions should be adjusted to about 7.4.
Preferably, unit dosage forns of risedronate for the | oading dose conprise
from about from about 0.75 ing to about 15.0 ng per nonth and nore
preferably from about 1.5 ng to about 10 ng per nonth. The unit dosage
forms of the bone-active phosphonate for the maintenance dose preferably
contains fromabout 0.75 ng to about 6 ing per nonth and 7 2 1 AUG 2006
WO 03/ 055496 PCTI US02/ 40234 nore preferably fromabout 1.5 ng to about 3
nmg per nonth. Equival ent dosage anobunts may be given every two weeks,
every nonth, every other nonth or every three nonths. Kits: This invention
al so provides kits for conveniently and effectively inplenenting the



net hods of this invention. Such kits conprise one or nore unit doses of
bone-acti ve phosphonate for the | oading period, one or nore unit doses of
" bone-active phosphonate for the naintenance period, and a ns
facilitating conpliance with methods of this invention. Such klﬁgeéWEV|de
" a convenient and effective neans for assuring that the subject to be
treated takes the appropriate active in the correct dosage in the correct
. manner. The conpliance neans of such kits includes any neans which
facilitatesWhabisnélginegd isg t he actives according to a nethod of this

i nvention. Such conpliance neans includes, instructions, packaging, and
di spensi ng means, and conbinations thereof. Exanples of packaging and

di spensi ng {TERRR T @&l thetRMMehiot ieradising bd)rﬁl@H#é's%nﬁ dﬁﬁ%‘sé@d in
U S. Pat. No. 4,761,406, Flora et al., issued Aug. 2, 98; and U.

Pat ent 4, 812, 311 Ucht man, issued Mar. 14, 1989, all |ncorporated by

reference her -l imiti iJ. \ e
composi t1 o b%o%@?néﬁedéﬁ (RGBT B TRLE R BBl
femal e patient wei ghing approximtely 60 kg and di agnosed with

post menopausal osteoporosis is treated by a method of this invention.
Speci f i cal Ipaingenanqerperiashybichtellpus mﬁwkoanmg Reriash vaerey theroarting of
risedronate orally. Imediately following, the patient is given 35 ng per
week of risedronate orally for two years. A biopsy of iliac crest bone is
taken ats t vgericRRUsit d0skes aRMeONY ®N20 tifTeegsest dighmgrasatenahan tHY @isimesade t he
renodel ing units conpared to her baseline biopsy. EXAMPLE 2 A nal e

wei ghi ng approxi mately 70 kg di agnosed with prostrate cancer and hi gh bone
t urnover met hod of this invention. Specifically each day
for fourtez)éré’a rﬁpﬂgy E'gatlent takes 35 ng of al endronate per day. At the
end of the peri od t he pati ent then takes a naintenance dose of 70 ng per
week of al endronate oral | y f one year. EXAMPLE 3 A feral e wei ghi ng about
58 kg is dl%g%l%@éc%dﬂﬂgtjlG@HBOWWh@fﬁ"&lih%lﬂ'&m%@%lﬁ%@@ans feie subj ect
is then treated by a nethod of this invention. Specifically the subject is
given 30 ng risedronate orally per day for a period of 30 days. At that
time, the dasiitatingsosniplizedet o the maintenance dose of 35 ng orally every
two weeks for three years.

3. A kit according to Claim 1 or Claim 2 wherein the loading dose period is from
10 7 to 180 days.

4. A kit according to any one of the preceding Claims wherein the unit doses for

the maintenance period are to be administered weekly, bi-weekly or monthly.

5. A kit according to any one of the preceding Claims wherein the

bisphosphonate is selected from risedronate, alendronate, pamidronate,

15 tiludronate, clodronate, cimadronate, ibandronate, zolendronate, and acids,

salts and esters thereof.
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8 2 1 AUG 2006 WO 03/055496 PCT[ US02/ 40234 EXAMPLE4 A nmle patient

wei ghting approximately 67 kg is given intravenously; a total of 9 ng
divided equally into two weekly doses (4.5 ng per week on day21lAusnggs) of
ri sedronate. The nmaintenance dose of 3ng given on Day 29 (after first

"l oadi ng dose) followed by 3 ng every other nonth from Day 29. Wile
particul ar enbodi nents of the subject invention have been described, it

-w |l be obvious to those skilled in the arts that various changes and

nodi fi cati of Adkitassokding txany gl etrimen! tachrivhbereitne hisphesrhangiaist i ng from
the spirit and scope of the invention. It is intended to cover, in the
appended clains all such nodifications that are wthin the scope of this

i nvention. gsedréhbieoffiulatidforiotalcdeliverd the loabindpéridd (iait dases are frbm
treatment of increasing bone mass conprising unit doses of bisphosphonate
according to a reginen conprising a | oading period and a naintenance

peri od whic I Wﬁ]é ] j: i | I I uni t
doses are fﬁ)’ﬁgéb?’o B?ﬁ %@QE@%GE)&E%&%P%@%P%%HH&ﬁggﬁgﬁﬁ(?ferﬁgﬁg'ed"? eriod
unit doses. 2. A kit according to Claim1l wherein the kit further conprises
means for fa%litating compliance. 3. A kit according to Caim1 or Claim
2 wherein tiRe!MBABPhY3¥%ose period is from io 7 to 180 days. 4. A kit
according to any one of the preceding Clains wherein the unit doses for

t he mai ntenance period are to be adm ni stered weekly, bi-weekly or nonthly.
5. A ki ts act.ok ditagcodirgnio ameobCldims 1ptoet antergindhai bisphdsphenatd ise

bi sphosphonate is selected fromrisedronate, al endronate, pam dronate, 15
tiludronate, clodronate, cinmadronate, ibandronate, zol endronate, and acids,

salts and egbRAonaREfdRulated for oral delivery, the loading period unit doses are from
15mg to 70mg per day and the maintenance period unit doses are from 2.5mg
to 15mg per day.
8. Use of a bisphosphonate in the manufacture of a medicament for the
10 treatment of increasing bone mass according to the steps of ;

a. administering a loading dose for 7 days to 180 days of a
bisphosphonate ; and

b. administering after step (a) a continuous maintenance dose of a
bisphosphonate wherein the loading dose is from 2 to 20 times per diem greater

15 than the maintenance dose.
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10 2 1 AUG 2006 6. A kit according to any of Clains 1 to 4 wherein the

bi sphosphonate is risedronate fornmul ated for oral delivery, the | oadi
"period unit doses are from 15ng to 50ng per day and the mai nt 8daf¥®e H8; i od
unit doses are from2.5ng to 15ng per day. 5 7. A kit according to any of
"Clains 1 to 4 wherein the bi sphosphonate is alendronate fornulated for

oral delivery, the loading period unit doses are from 15ng to 70ngy per day
-and the nmi ntenance period unit doses are from2.5ng to 15ng per day. 8.
Use of a bi8phispseracerding torelamuwherain $ebisphasphanaiein selectedHfeom| o
treatnment of increasing bone mass according to the steps of ; a.

adm ni stering a | oading dose for 7 days to 180 days of a bisphosphonate ;
and b. adni ndedrenatey aRfridednat eieid, Danfidfonzté TNedBnaR, ticitenste, dose of a

bi sphosphonate wherein the | oading dose is from2 to 20 tines per them
greater 15 than the mai ntenance dose. 2 1 AUG 2006 9. The use according

2l enar onat < REFT et BaRRaAle AR Bt BRI srlif Bho o BRALL

i bandronate, zolendronate, and acids, salts and esters thereof. 10. The
use according to Claim8 or Caim9 wherein the mai ntenance doses 5 are

adni ni st er etP-viEYSE ageargdingkio,Claim &ueft Giajm 9wherein the maintenance doses

5 are administered weekly, bi-weekly or monthly.



