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(54) Title: PHARMACEUTICAL PARENTERAL COMPOSITION CONTAINING A BIPHOSPHONATE

S (57) Abstract: The present invention relates to a parenteral composition comprising a bisphosphonic acid or a pharmaceutically

acceptable salt thereof (bisphosphonate) as active component and a pharmaceutically acceptable chelating agent, processes of the
preparation of this composition, and methods of their use in the treatment and prevention of diseases involving bone resorption,
especially osteoporosis, Paget’s disease, hypercalcemia of malignancy, and metabolic bone disease. The compositions are especially
useful for improving the local tolerance of the active component when administered parenterally.




PHARVACEUTI CAL PARENTERAL COWVPOSI TI ON CONTAI NI NG A Bl PHOSPHONATE 5 The
present invention relates to a parenteral conposition conpri SOnmly2004

bi sphosphonic acid or a pharnaceutically acceptable salt thereof

(bi sphosphonate) as active conponent, a1-{pharmaceutically acceptable

chel ati ng agent and pharmaceutically acceptabl e excipients, 10 processes of
the preparation of this conposition, and use of the conposition for the

preparation of p r i f d
prevention of dis2é§§gﬁﬁg%%ﬁ§gﬁgﬁg§ﬂ@§rﬁé§%g%¥¥89§}§§5£§§§hg§ﬂh§§25porosis,
Paget's di sease, hypercal cem a of BIRHOGRHONATEAND net abol i ¢ bone di sease,
and further preventing tissue damage after parenteral adm nistration of

bi sphosphonat es, said conposition conprising a bi sphosphonate, a
pharmaceutically acceptable 15 chel ati ng agent and a pharmaceutically
accept ahl e exci pient Al so disclosed are nmethods of their use in the
treatnent and prevention of diseases involving bone resorption, especially
ost eoporosi s, Paget's disease, hypercal cem a of malignancy, and netabolic

bone di sease. e conpositions are especjally. useful .for ji.nproying the
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EP- A- 170, 228,. .30 EP- A-197, 478, EP-A-22,751; EP-A-252,504, EP-A- 252, 505,
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bi shosphonates are gral fornulations (tablets or ) ,
osteoporosis, Paget’s disease, hypercalcemia of malignancy, and metabolic bone discase. The

compositions are especially useful for improving the local tolerance of the active component
when administered parenterally, especially by the subcutaneous route.
20
Bisphosphonates, i.e. bisphosphonic acids or soluble, pharmaceutically acceptable salts
thereof, are synthetic analogs of the naturally occurring pyrophosphate. Due to their marked
affinity for solid-phase calcium phosphate, bisphosphonates bind strongly to bone mineral.
Pharmacologically active bisphosphonates are well known in the art and are potent inhibitors of
25  bone resorption and are therefore useful in the treatment and prevention of diseases involving
abnormal bone resorption, especially osteoporosis, Paget's disease, hypércalcemia of

malignancy, and metabolic bone disease.

Bisphosphonates as pharmaceutical agents are described for example in EP-A-170,228,
30  EP-A-197,478, EP-A-22,751; EP-A-252,504, EP-A-~ 252,505, EP-A-258,618, EP-A-350,002,
EP-A-273,190, WO-A-90/00798, etc.



capsul es) or solutions for intravenous injection or infusion. They are
systemical ly well tolerated when administered at therapeutic2Qdgeg004
However, bisphosphonates as a class are irritant to skin and nmucous

menbr an r ing in digestive tract side effects, e.g. al ‘
advers‘e%g%ﬁ&ggsér gastrointestinal distsrbances. In con‘ge'agzﬁi'@%@ e oral

route of admnistration has to followl nconveni ent recomendations of use
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The pr oblsshruadesusyontg. t he present invention is therefore to provide a
conposition which is able to m nimze or suppress the above nenti oned

di sadvant ageST]ixengghg%%ioﬁfQidaﬁm%&la\‘&% oﬁsag,ﬂgg'gﬂ&att@infdh@edoﬁs@ﬁ@aamigm ntion,

by a parentera osition conprising. . I.sphosphonate, a
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bi sphosphonate i'n a conpos pri si ng alphar ceutically acceptable

c hgl at i ngmageamisrs neusk byasswpedvids delas tnjanset Aok progrese aflesa yeacHans me¥nsi ty of
side effect The ?%%ggp 3R I Gondle LrMARL 8Rtengation 3.0 chel ator,
especi al |‘§‘ A{Plgrllé\y% , gu gt aﬁlt?t?gclly irrper oved t%ﬁée adverse | ocal reaction
at the application sites when conpared with the correspondi ng formul ati on
wi t hout this Asiddipts weraimagievaireprove Hesue toleraareefdrisphosphonates by developing

suspensions of insoluble or poorly soluble salts of bisphosphonates providing local
20 sustained release, e.g. described in EP-A-913007740, DE-A-4244422 and DE-A-4244423.

However, this approach proved to improve only slightly the local tolerance.

The problem underlying the present invention is therefore to provide a composition

which is able to minimize or suppress the above mentioned disadvantages.

The problem is solved, according to the present invention, by a parenteral
25 composition comprising a bisphosphonate, a pharmaceutically acceptable chelating agent

and a pharmaceutically acceptable excipient.

It has surprisingly been found that administering a bisphosphonate in a composition
comprising a pharmaceutically acceptable chelating agent clearly improves the duration,
frequency and intensity of side effects. The presence of an addition#l bivalent cation

30 chelator, especially EDTA and DTPA, substantially improved the adverse local reaction at
the application sites when compared with the corresponding formulation without this

additional bivalent cation chelator.
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20 July 2004 -2a 5 According to a first aspect of the invention,

provi ded
sel ected
N net hyl -

4- (N, N-di met hyl ami no) - 1- hydroxybutylldene 1, 1-bis- phosphonlc aci d,

there is

a parenteral conposition conprising (1) a bi sphospi{bhiy @004

fromthe group consisting of a)
4- am no- | - hydr oxybutyl i dene-1, 1- bi sphosphoni ¢ acid, b)

3-am no- | - hydr oxypropyl i dene-1, 1- bi sphostthoni ¢ aci d (pami dronat e),

3- (N- meghyl -

e) (i bandronic acid), [3-(Nnethyl-Npentyl) am no-
| - hydr oxypr opane- 1, 1- bi sphosphoni ¢ _aci d, f) nonosodi um salt, nonohydrat e]
(i bandronat e) , gz}ccordmg to a first aspect of the invention, there is prowded a parentera]

| - hydr oxy- 3 oﬂﬁarr%lnp%lﬁgnawbﬁmdaﬁ)oﬂae@xllsetéaeﬁ&n%he gﬁ;@? pi ¢ acid, 15h)

1- hydroxy-2-[ 3-pyri di nyl ]

yl |dene 1, I- bi sphosphoni ¢ a

cyel Ohapt ot am naheR T byE FRIASRIOR LG ALR TbiiRphonie asid,

20j) 1, nedi chl or d)l)reft-lﬁmlé-mhn&th&ladimhbi;-;biydrﬁmbmhdexﬁnljlﬂalmephkb@honﬁjcumds alt
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acid (EB-1053),
6- am no- | - hde) o&-yﬁemyﬂwublnpeﬂtylb anispbdydhoyproraaed, -bephebphorit agid 25n)
3- (di nmet hyl am no) - éngﬂgg%ggd?pylldene 1, 1- bi sphosphonic acid

(ol padronate), o)
, e) [3-(N-methyl-N-pentyl) amino-1-hydroxypropane-1,1-bisphosphonic acid,

15

20

25

30

35

monosodium salt, monohydrate] (ibandronate),

c)
10d)

N pentyl) am no-I|-hydroxypropane-1, 1- bi sphosphonic acid

|sedronate)

hosphoni c
t acid),

f) 1-hydroxy-3-(N-methyl-N-pentylamino)propylidene-1,1-bisposphonic acid,

g) 1-hydroxy-2-[3-pyridinyl]ethylidene-1,1-bisphosphonic acid (risedronate),

h) 4~(hydroxymethylene:1,1-bisphosphonic’ééid)piperidine,
i) cycloheptylaminomethylene-1,1-bisposphonic acid {cimadronate),
j) 1,1-dichloromethylene-1,1-diphosphonic acid and the dissodium salt

{(clodronate),

k) 1-hydroxy-3-(1-pyrrolidinyl)-propylidene-1,1-bisphosphonic acid (EB-1053),

1) 1-hydroxyethane-1,1-diphosphonic acid (etidronic acid),

m) 6-amino-1-hydroxyhexylidene-1,1-bisphosphonic acid (neridronate),

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

0) [2-(2-pyridinyl)ethylidene]-1,1-bisphosphonic acid (piridronate),

p) (4-chlorophenyl)thiomethane-1,1-diphosponic acid (tiludronate), and/or

q) 1-hydroxy-2-(1H-imidazol-1-yl)ethylidene-1,1-bisphosphonic acid

(zolendronate).

r) [(cycloheptylamino)-methylene]-bisphosphonic acid (icadronate), and/or

s) [1-hydroxy-2imidazo-(1,2-a) pyridin-3-ylethylidene]-bisphosphonic acid .

and pharmaceutically acceptable salts thereof.

(2) a pharmaceutically acceptable chelating agent selected from EDTA and DTPA

and pharmaceutically acceptable salt thereof and

(3) a pharmaceutically acceptable excipient. |



[2-(2-pyridinyl)ethylidene]-1, 1-bi sphosphonic acid (piridronate), p)

(4- chl orophenyl )t hi onet hane-1, 1-di phosponic acid (tiludronate), and/or

q) 1- hydroxy-2- (1H-i m dazol - 1-yl ) et hyl i dene- 1, 1- bi. sphosphoni ¢ zaciuy 2004
(zol endronate). 30s)[ (cycl oheptyl am no)-net hyl ene] -bi sphosphonic acid
(i cadronate), and/or [1-hydroxy-2i mdazpgh(l, 2-a) pyridin-3-ylethylidene]
- bi sphosphoni ¢ acid and pharnmaceutically acceptable salts thereof. (2) a

pharmaceutically acceptabl e chel ating agent selected from EDTA and, DTPA
35and phar mace qcerémggo %Eeé%‘ﬁltaélfﬂ“b"fé%q ipventien, thsre 1&vaﬁgaﬁofﬂﬁﬁfoﬁ%%wgéal |y

accept abl e @¥pbdidHccordifly buhd/prélfidnveniddh, cAFRd inffing & IéhstSRe BRhASRARE Of
the invention, there is provided a process for preparing a conposition

accor di ng t“b‘t}’c%éﬁaﬁr"é‘é%}iﬁm@ﬁ‘@@ﬁw %S’ﬁepta(?&rPBFlF“él}gr?@er}h xi ng at |east one

bi sphosphonate w th at | east one pharnaceutically acceptabl e chelating
agent. 5 According to a third aspect of the invention, there is provided a
use of & conpostePine tap i amnse of Beinentigneberqis RreNidadE RO FgmPpsiEen

prepar at i oncerdiR@iotRd Sresdht lﬂﬁe{tl&aﬁa%mequmﬁm off pfenfeR®meditRRLIRBfIFHAhe

preventlon of diseases involving bone resorption, especially osteoporosis,
Paget's ditEatnest andppapntion obdipeases invRlInefaRTiEsPPioR SRt SRt PomsiPagsiSease,

and furt hergRERVIgREIARemih bSRMRNARTBAE nRfabsiic b@ﬁé @5a§, Bld BIer picSédiehi on of
bi sphosphonat es, "sai d conposi tion conprising a bi ;fhosphonat e, a

phar maceut i #gHel dmageadir paymisral H@p@tsrrﬁ@n&éwhomnaawpw GPEPETIEeTGQMPYising

accept ayl e ehpattiate, APl Pa et diBlaBSPEEH 284 2 piBEmdRNRALY O, there
i's provided a device for |ocal and system ¢ sustained rel ease conprising a
conpositi or?c'a’@%}eﬁﬁﬁ@eﬁto the present invention. 20 July 2004 WD 01/52859

PCT/ EPOL/ 00417 -3 ~' .;Unless otherwi se indicate the follow ng definitions
are set forth to iII_ustrate and . define the neaning and scoPe of the
various terms useEerding tejafurth pweetiobthe yaptiongherp ésmsvided a device for local and

systemic sustained release comprising a composition according to the present invention.



The term "bi sphosphonat e" neans conpounds characterised -by two C P032
- bonds. If the two bonds are |ocated on the same carbon at ond0 §e26@hpounds
are called gem nal 5 bisphosphonates. It should be noted that the term

" bi sphoswioanatssd as used herein in referring to the therzgFmEpoDIEEENt S Of
the present invention are neant t.o al se3enconpass -di phosphonat es,
bi phosphoni ¢ aci ds, and di phosphonic acids, as well as salts and

~=gherd: vati-ves: &inltss otterwiane ndicitst thifdiavdeg definitisneare setdonbredivstetemedi: mor o e

referrin 0. the  bisph hon gy o] - t limt
t he scopgeg?e {hﬁaén Br érgéanr’t%s%gﬁ %gﬁ??%%sstgﬂﬁ%gsmggggs??tl)?:%%ﬁﬁ}v| ngpglae%églgf. The
term"chel ati ng agent" or "chel ator" means an organi c or inorganic

conmpound,  Wiiheherno fhisphoisphanate” oneape cemppuidsshivpgterisesha twpr Gfids” Jromidse
ring-sha I ' |, | a el BRkhina

bi sghospﬁgﬁlaeﬁg'g%g@éggﬁe\g%&gﬁe@?ﬁgﬁggét”?\glﬁt ;AIE“ILEEQ%g?@n%S%ﬁ% at?ﬁgr_tnéng}ant "is
t her ef or disphoeplsinetd. It shddd he nhiel abarthedrirmh bisphespbionrts” srused hemginsing 5
conpetitivgl h ' : ' X in.the
phar mcederedre e Sahinbe SERRNo G YeRtoARverinnacd eI IRl L% sed

herein naﬁphoaphgnattd:bipé@bpimnmacidsh@mcédiph_gsrd‘gmiﬁt@i@r@&kﬁépﬂ&tﬂ!@ froma
toxicity yi ev‘@?&s%}f&he}@%&eﬁi’ﬁ{y f@%ﬂeﬁﬁ%ﬂ&éiﬁ Ar}{erﬁ@ﬁﬁﬁtiﬁ%f@rrﬁ? dhdefers to
al kar'T net a sa n

ammoni um §A't's, : fsTsuch as potassium and sodi um _
(i ncl udi rigisphasphordite odrisphosphantkisimpotsnkand t¢ limitthe sgope oprhefpaeseat!) , al kal i ne

earth petal salts ch . ch. nd magnesium salts, salts with organic
bases ! uc‘ﬁvgiuodi’(‘:li}%gso 5?@?%&1"%(&4?@5 'ts, N-nethyl-D-glucamne, and salts with
am’/no acids such as arginine, lysine, and so forth. The term"al kyl", alone
or in conbi naThowrmidemiaing agentipyhrhelohar’ means amergenic Oh HINZANIQEPTBPORYG| i ¢

al kyl group. el ' : - @ ' snand

ror & pr ot SR s i Br B SRR Bhorihl loBp AN, Vi SR ATORliacp Hith

n- propy!| , n2tateatinrspit spyld bé newdislintpisphosphemeteyhevealdo chrleBngrepity) Tha- but yI |
1, 1-di met hyl et hwl .. (t - hut»y LA il y jSes

t he abovep%e icﬁéat"gé ?ﬁ%élk %)hﬁfe?%&%a‘tﬁ%g;%%%dsttoi t_Et%gaﬁrt@lﬁgﬁgﬁﬁtépgﬁ%ﬁs,
furanyls, pympettiaiyiplthe bispltaplodnate usedian the aebrocoraponrtnbinkie FRRABACCRYEH oxy

30 SH, and al kgééﬁ The term "diluent” neans an ingredient in a nmedicinal
preparati SHRATER™ acks phar macol ogi cal activity but is pharnaceutically
necessary or desirable. For exanple a diluent may be a liquid for the

di ssol uti on offhdterg( ‘Phatroadsatisaliy ecteptibles aguseddyergin means that the salts or

chelating agents are acceptable from a toxicity viewpoint.

The term "pharmaceutically acceptable salt” refers to ammeonium salts, alkali metal
20 salts such as potassium and sodium (including mono, di- and tri-sodium) salts (which are
‘ ;;) preferred), alkaline earth metal salts such as calcium and magnesium salts, salts with
organic bases such as dicyclohexylamine salts, N-methyl-D-glucamine, and salts with

amino acids such as arginine, lysine, and so forth.

The term “alkyl”, alone or in combination, means a straight-chain, branched-chain,

W
(/]

or cyclic alkyl group containing 2 maximum of 30, preferably a maximum of 10, and more
preferably a maximum of 7, carbon atoms, e.g., methyl, ethyl, n-propyl, 2-methylpropyl
(iso-butyl), 1-methylethyl (iso-propyl), n-butyl, 1,1-dimethylethyl (t-butyl), and pentyl.
The term “alkyl" also comprises the above defined groups, optionally substituted with
phenyl, pyridyl, furanyl, pyrrolidinyl, imidazolyl, amino, mono- or dialkylamino, hydroxy,
30 SH, and alkoxy.

The term "diluent" means an ingredient in a medicinal preparation which lacks
pharmacological activity but is pharmaceutically necessary or desirable. For example a

diluent may be 2 liquid for the dissolution of drug(s) to be injected, e.g. water.



20 July 2004 WO 01/52859 -4 PCT/EPO1/ 00417 The term ' sol-vents,

refers to

liquid that holds another substance in solution, i.e, dissollédy?9Q4e.g.

wat er The term "preservatives"
phar maceyid @ighgser eparation to prevent bacterial grow h.

refers to a substance added to a

! . ba iAol b
"device" means a contrivance for a specygtic purpose. In the presen ‘{PI
I nvention the purpose is to enable, support or facilitate parenteral drug

36 Pi:stT.atl Fhetnesbbems” teferatoaligeidithatticlds anetier Substa R GREREIERE i ldhat !

\..
\ U‘f.‘ BN

reversi bl Y sses Leur onal function at the site of application,
grdfEg

producin

i i |ty to perceive pain and/or other sensations, e.g.

| i docai ne hydrochloride. 10 In nore detail, the present invention is

directed to hpatrentpeesivativas)oefetsiton submaqreiadiadtot phasphesienatparaiién a
phar maceuyt | cez%l I%a%gce tabl‘g chel ating agent. The parenteral conpositions
may have tRE'F

a
R e.g. an aqueous sol ution, or a steril

powder and/or |yophilisate. A liquid, e.g. water, may be added to the

sterils powdelT hamct/rm't‘devlcybmlammasamemamcgfora specifit plﬁﬂp@@e E@th@iﬁseﬂt stration.

15 Ina pe nent .o es nvention, .t he aboyve conposition
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pharnaceutlcal agents are described for exanple in US Patent 4,509,612, US

s a

Pat ent 4, 666 T&@Eﬁ;rnu’élOPdtaemsthhm"iﬁe,fﬁ@&;aEﬁnpelﬁﬁﬂtlﬁﬂtkveﬁ&yﬁdéiﬁ&sé%urdﬁl

2 2 N A B0, e A R

aci ds maygelratibnung. lldpcame@ydrdd@ld?aieent No. 3,962,432; US Patent No.

4,(354 598; US Patent No. 4,267,108, US Patent No.

4, 327,039; U. S Patent

No. 4,407,761; US Patent No. 4,621,077; US Patent No. 4,624,947, US Patent

No. 41046, 654n mugedsgtailnthemgesent ipzentpnis divs-tethtosnparbiteral cOMPo88s US Pat ent

No. 25 5,QkPpriika bi }Pcﬁﬁﬁéﬁaté\ﬁld é’fE zﬁgnaéaﬁncall}ﬁ ﬁﬁt%ﬁe cfl@am@ %Zﬁt #8: J.

ar naceut |

Chem 32, 4111 (19 % Ep- A
salts of Wf ?fa‘s%ﬁeﬂ? l%w hayg¢h PE‘BO 2 ‘8 69@@ 3P PeSOlHfismagt a steril
i nvent i orpovideanpd/es lyobhtiase. & Hyiid, af. witaphagbbaddd to the steril powder and/or
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lyophilisate to give a solution for administration.

In a preferred embodiment of the present invention, the above composition is a
liquid, preferably an aqueous solution.

- Bisphosphonates as pharmaceutical agents are described for example in US Patent
4,509,612, US Patent 4,666,895, US Patent 4,719,203, EP-A-252,504, EP-A-252,505, US
Patent No. 4,777,163, US Patent No. 5,002,937, US Patent No. 4,971,958 and US Patent
No. 4,958,839.

Methods for the preparation of bisphosphonic acids may be found in, e.g., US Patent

‘No. 3,962,432; US Patent No. 4,054,598; US Patent No. 4,267,108; US Patent No.
4,327,039; US Patent No. 4,407,761; US Patent No. 4,621,07?; US Patent No. 4,624,947; US
Patent No. 4,746,654; US Patent No. 4,922,077; US Patent No. 4,970,335; US Patent No.
5,019,651; US Patent No. 4,761,406; US Patent No. 4,876,248; J. Org. Chem. 32,4111
(1967) and EP-A-~ 252,504. The pharmaceutically acceptable salts of bisphosphonic acids
may also be employed in the instant invention. Examples of base salts of bisphosphonic
acids include ammonium salts, alkali metal salts such as potassium and sodium (;mcluding
mono, di- and tri-sodium) salts (which are preferred), alkaline earth metal salts such as
calcium and magnesium salts, salts with organic bases such as dicyclohexylamine salts, N-
methyl-D-glucamine, and salts with amino acids such as arginine, lysine, and so forth. The

non-toxic, physjologically acceptable salts are preferred. The salts may be prepared by

y accept, abI e



acids include amonium salts, alkali nmetal salts such as potassium and

- sodium (including nono, di- and tri-sodium salts (which ar2d ylePed4 ed),
al kaline earth nmetal salts such as 30 cal cium and magnesi um salts, salts
with or gimnusisasses such as dicycl ohexyl anine salts, N neRGEHEPDOGHTcani ne,
and salts with amno acids such as argi%rine, Iysine, and so forth. The
~non-toxic, siologically acceptable salts are preferred. The salts may
wifydn pr«e’gm&f@yiﬁ@wﬂm thexstsuchaseieserigddn: EEE’I‘?IEF‘YBEPGBHE&

art, sucgsggtggm gleslobn European Patent Pub No 252, 504 or in US Patent
No 4,92 In a preferred embodi ment of the present invention, the term
"bi sphosphonate” of the present_inventiqn corresponds, tohg%gpoun

general f or min aPrfeyedsmbodimopt efthe presentinygtion; the fergy bisp q“ﬁﬁfeﬁéndent I y

sel ect edyfd ﬁ@l&lhﬁw%ﬁ&{)c&?&%bﬁad tla&oﬁ{pomidg 8f@eral Pxdhubxy, hal ogen, anino,
SH, phenyl,” al kyl, nono- or dial kyl am no, nono- or dial kyl am noal kyl ,

al koxy, thloalkyl thi ophenyl, and aryl or heteroaryl nieties selected

fromthe group consisti ng of vﬁ%ﬁ ‘?SH pyridyl, furanyl, pyrrolidinyl,
i mdazolyl, and benzyl, | 8 )1 heyaryl or heteroaryl noiety is

optionally substituted WI t hP@(D)(@IH) he foregoi ng chem cal fornmula, A can
“include X and X include A such that the two ieties can formpart of the-
sanme cyclic structure The foregoing ¢henical fornula is also intended to
-enconpass car bocyclic, arorrati ¢ and heteroaromatic structures for the A
and/ or X substituents,.e.g. naphthyl, quinolyl, 15 isoquinolyl, adamantyl,

AN ) TR LI P LSO LIRS g B S5y Wikl o o1 cctec
sel ected K ecmythﬂo@mumlm%li phmg ad&yl a)hdaqw or dmmygemo mhnopmenyl .
t hi oal kyl di f t
whi ch Ay.dgglgﬁﬁ A AT REERBDE! IR o ace Stef%%%%x'y” and
A and X fremaké gﬁﬁx@doﬁﬂﬂmgtdf@hgm}ﬂm)frdyhsfmtsnylngymllchmﬂymld@olyl and benzyl
chl Qr 8" he er%gxltge ?o%&ergry?mmq'? c}f)tlonally substituted with alkyl.

In the foregoing chemical formula, A can include X and X include A such that the

two moieties can form part of the same cyclic structure.

The foregoing chemical formula is also intended to encompass carbocyclic, aromatic
and heteroaromatic structures for the A and/or X substituents, e.g. naphthyl, quinolyl,

15 isoquinolyl, adamantyl, and chlorophenylthio.

7 Preferred structures are those in which A is selected from the group consisting of
hydrogen, hydroxy, and halogen, an X is selected from the group consisting of alkyl,
halogen, thiophenyl, thioalkyl and dialkylaminoalkyl.

More preferred structures are those in which A is selected from the group consisting
20 of hydrogen, hydroxy, and Cl and X is selected from the group consisting of alkyl, Cl,
chlorophenylthio and dialkylaminoalkyl.

Even more preferred structures refer to the above defined compounds with the

proviso that alendronate is not included.

Most preferred is when A is hydroxy and X is (N-methyl-N-pentyl)amino-ethyl, i.e.

25 ibandronate.

g
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Even nore preferred structures refer to the above defined conpounds w'th
the proviso that alendronate is not included. Most preferretd Juy@dfh A is
hydroxy and X is (N-nmethyl-N-pentyl)am no-ethyl, i.e. 25 ibandronate. 20
July 20040WDSeEEP52859 -6 PCT/ EPO1 /00417 " : Fr . sanpl BET/BP(1/00417

bi sphosphonats ie: b:isphosphanic aci d$ -and phar maceut ically: acceptable

salts there Wmch y .be .enpl oyed a I ve gre |ents i n the instant )
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(al endr omép&bhb)]ltﬂheﬁ«:b?khéh@ﬁﬂyﬂi}eﬁnpflyﬁﬂmybﬂ:ﬁeyhgxdeiaﬁtslm thddh&posphoni ¢

acid, c).4- éN Nrd thyI am no) -1-hydroxybutylidene-1, 1-bis-phosphonic

acid, d) mnxe tt’ﬁ"}'nglc ydroxypropyl | dene- 1, 1- bi sphosphoni ¢ acid (pam dronate),
Oe) 3- (N—rret

f) (i bandroni & aC| E%‘%ﬁ%@ﬁﬁ nﬁgggﬁ%ﬁg;%%ﬁﬁz a%id](af%nﬁpona phoni ¢ aci d

| - hydsoxypr ob)ari“é-xﬂe;thylm-smhusbﬂxydrcvcyhcuyﬂderg)hﬂ:fbmegzdxdsplmns:adcid, monohydr at ej
(i bandronat e

1- hydr oxy- 3- %N4H£II\IT11\I fhrﬂfthgl rtnyrfozim ngj rrldcfélﬁ'el llb'f Péﬂ"%%b"é%%ch‘f c acid, h)

1- hydr oxy- 2- BB-Pymieh- mwy]:lm}dwmp@hdmleﬂ,IL—bltmphptpfbmpttmmd;{pam:dioﬁﬁUehedr onat e),

15i) 4-(hyro)gy. hyl shos |c aci d) pipearidin .

j ) cycl ohept y%g -;rﬁlt\] ‘X?tﬁglleNr%miﬁil ‘lné)pog% mrogc%gi‘?%lsr@&rs%}?é’fcezﬁd k)

1, 1- di chl or onet (iydrdnenit adddi phosphoni ¢ acid and t he di ssodi um salt

10 f) [3-(N-methyl-N-pentyl) amino-1-hydroxypropane-1,1-bisphosphonic acid,
monosodium salt, monohydrate]} {ibandronate),

R

g) 1-hydroxy-3-(N-methyl-N-pentylamino)propylidene-1,1-bisposphonic acid,
h) 1-hydroxy-2-[3-pyridinyl]ethylidene-1,1-bisphosphonic acid (risedronate),
i} 4-(hyroxymethylene-1,1-bisphosphonic acid)piperidine,
15 j) cycloheptylaminomethylene-1,1-bisposphonic acid {(cimadronate),
k) 1,1-dichloromethylene-1,1-diphosphonic acid and the dissodium salt
(clodronate},
1) 1-hydroxy-3-(1-pyrrolidinyl)-propylidene-1,1-bisphosphonic acid {(EB-1053),
m) 1-hydroxyethane-1,1-diphosphonic acid (etidronic acid),
20 n) 6—amino-l-hydrokyhexylidene-1,1-bisphosphonic acid (neridronate),
0} 3-(dimethylamino)-1-hydroxypropylidene-1,1-bisphosphonic acid
(olpadronate),
) p) [2-(2-pyridinyl)ethylidene]-1,1-bisphosphonic acid (piridronate),
q) (4-chlorophenyl)thiomethane-1,1-diphosponic acid (tiludronate),
25 r) 1-hydroxy-2-(1H-imidazol-1-yl}ethylidene-1,1-bisphosphonic acid
{zolendronate). h
s} [(cycloheptylamino}-methylene]j-bisphosphonic acid {icadronate), and/or
t) [1-Hydroxy-2imidazo-(1,2-a) pyridin-3-ylethylidene]-bisphosphonic acid
and pharmaceutically acceptable salts thereof.

30 In a preferred embodiment of the invention, bisphosphonates may be selected from

the group consisting of compounds b) to t) and pharmaceutically acceptable salts thereof.

Preferred are bisphosphonates selected from the group consisting of cimadronate,
clodronate, tiludronate, efidronate, ibandronate, risedronate, piridronate, pamidronate,

zolendronate and pharmaceutically acceptable salts thereof.

ag>



1) (cl odronate), 1-hydroxy-3-(1-pyrrolidinyl)-propylidene-1,1-bisphosphonic

acid (EB-1053), m 1-hydroxyethane-1, 1-di phosphonic acid (etZ2duink@suci d),

n) 6-am no-I|-hydroxyhexylidene-1, 1-bi sphosphonic acid (neridronate), o)

3- (di metiny basesso) - 1- hydr oxypr opyl i dene- 1, 1- bi sphosphoni C HU/EP@ABPI17

(ol padronate), q)[2-(2-pyridinyl)ethyl74dene]-1, 1-bi sphosphonic acid

(piridronate), (4-chlorophenyl)thionethane-1, 1- dehOS onic acid
sEticludronat Biyg mofe. preferred embodimientof. th&present‘mventmn, the xsph,esphonata 18 3z5

‘1-hydro i m
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bi sphosplvenaydmtaray be sel ected from the group consisting of conpounds b)
Lp-t%} anﬂ phar maceutically acceptable salts thereof. Preferred are

i sphosphon | I
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of the I nven nat e N pentyl)
ami no- | phgferablyypalprante dcid oiba p}phmapmima&)’ acsepialle bﬁh@ﬁtﬂ@fé aBPdH angy

| phar W& @he}latxr%y g? it ?re coﬁl%itx% yéﬁ%heﬂ{hke gmepﬂ%ﬁ%n@f? FQE% Q&% Ay

r oXypr opan hosp onlc acid,
mmos odi(BeCst), v&ndofmmimy@n'q:d@c salts by a single bond provided by a lone electron pair,

are capable of forming more than one bond. Ethylene diamine, for example, is bidentate:

qus- hq- a- --,. J./'dr-a-_'

(two links), tripyridyl is tridentate (three) and ethylene diamine tetraacetic acid (EDTA) is
hexadentate (six) which makes it part:icularly effective as 4 pharmaceutical chelating agent.
.15 One of the consequence of chelation is the formation of a cyclic structure which has high
thermodynamic and thermal stability analogous to aromatic rings. Furthermore, the
chelate complex is usually more stable than the ligand, since two bonds must rupture, and
although one may break, reformation occurs before the other can. This is known as the

chelate effect.

20 Preferably the chelating agent is a bivalent cation chelator and more preferably, the
chelator is selected from the group consisting of ethylenediaminetetraacetic acid (EDTA),
) diethylenetriaminepentaacetic acid (DTPA), ethylene glycol-bis(B-aminoethyl ether)-
tetraacetic acid (EGTA), N (hydroxyethyl) ethylenediaminetriacetic acid (HEDTA),

nitrilotriacetic acid (NTA), triethanolamine, 8-hydroxyquinoline, citric acid, tartaric acid,

[
wh

phosphoric acid, gluconic acid, saccharic acid, thiodipropionic acid, acetonic dicarboxylic
acid, lecithin, di(hydroxyethyl)glycine, phenylalanine, tryptophan, glycerin, sorbitol and

pharmaceutically acceptable salts thereof.

More preferably the chelating agent is selected from the group consisting of EDTA,
DTPA, citric acid, tartaric acid, phosphoric acid, gluconic acid or 2 pharmaceutically
30  acceptable salt thereof and even more preferably the pharmaceutically chelating agent is

EDTA and DTPA or a pharmaceutically acceptable salt thereof.

In a preferred embodiment of the present invention the molar ratio between the

bisphosphonate and the pharmaceutically acceptable chelating agent isabout1:0.01 to
z:{&:"



The pharnmaceutically chel ating agent or chelator or a pharmaceutically
acceptable salt thereof according to the present invention 2GJuy 200vpound,
which forns via two or nore of its functional groups stable ring-shaped
conpl exe | tal cations, e.g. preferably a polyaceti | a
phar rracea%lz%}fkégeaccept able salt thereof_ |like EDTA.and 10 ‘%?ﬁﬂﬁﬁ‘{éfau ng
agents are conpl exes, which unlike sinple ligands, e.g. ferrocyanide

15 One of t heFurswamplren fambilatiansqontainingil ang handeria /|

el ectron pair, ormng nore than one b hyl e

di am ne, dbout éxd®ple, is bidentate- (two links), tripyridyl is tridentate
(three) and ethylene diamne tetraacetic acid (EDTA) is hexadentate (siXx) .
whi ch nakes it particularly effective as a phar naceutriaﬁpl chel,ating agent.
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di (hydroxg e aentnld als By ASRARHAISYe | trypt ophan, glycerin, sorbitol and
pharmaceutical ly acceptable salts thereof. Mre preferably the chel ating
agent is sel edhedofipositibhes defeg aboveshait ¢ondainoneDTmore gidondi tri ¢ aci d,
tartaric gﬁhxq'fxac@nﬁéﬂgggée (R &lemahg&%m) AGiefinfd afRhar maceuti cal Iy 30

salt thereo n r

accept abl even preferably the pharmaceutically
chel ating agent is _  EDTA and DIPA_or. a ph rmaceu‘%i cal I%/ﬁvaccept abl e salt

thereofs In ahesrdpieats muthanelrsted ddpenthsorus ant/oF RIS At He Wili™ar ratio
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In a preferred embodiment of the present invention the composition as defined
above may comprise a bisphosphonate or a pharmaceutically acceptable salt thereof, a
20 pharmacentically acceptable chelating agent, a tonicity agent (a tonicity adjusting agent as
described below), a pH adjusting agent (i.e. acid, base, buffer as described below), and a

L
N

solvent. Optionally these compositions may contain in addition a local anaesthetic.

In a more preferred embodiment of the present invention, the pH of the solution of
the above defined compositions is in the range of 2 - 10, preferably 4 - 9, more preferably 6
25 -8, and most preferably 7 - 8, e.g. about 7.4.

In an even more preferred embodiment of the present invention the above defined
composition is a parenteral composition comprising
a) 0.1 - 10 mg 3-(N-methyl-N-pentyl) amino-1-hydroxypropane-1,1-
bisphosphonic acid, monosodium salt, monohydrate and
30 b) 0.5 - 50 mg EDTA,Na,,2H,0.

For example, the above composition may comprise
a) 0.1 - 10 mg 3-(N-methyl-N-pentyl) amino-1-hydroxypropane-1,1-
bisphosphonic acid, monosodium salt, monohydrate;
b) 0.5 - 50 mg EDTA,Na,,2H:0;



-8~ about 1:500, nore preferably about 1:01 to about 1:50, and even nore
preferably is about 1:10 For exanple, a fornulation cont ai ni2igliy B@04
i bandronate / m physiological saline adjusted to pH 7.4. EDTA was added

to the iWwangsmaate solution at a concentration range 5 of pRykpbQeckPy N/ m .
Thi's corresponds to nol ar i bandronate.ga EDTA rati os of approximtely 1 :

‘0.1 to 1 : 10. The inproving effect of EDTA was shown to be dose- rel ated-
. At _the. | owest. d)aabbatmﬁxﬂgsodﬁhxﬂ.cmbade; was still some beneficiak.effigct-andiw

at the highest tio,of | verse reactions were still not
conpl etely abof soﬁé‘ﬂnhﬁi??dergu ﬁoa%ouéﬁgfﬁﬁnd'%l ower nol ar ratios can be
expected to bee)ar{/a;orﬁosefjcntlon@mtqﬁ5we110h91 | ocal 10 tol erance of :
parenteral iy adm ni stered bi sphosphonate fornulations. In addition, the

effect of EDAnQR @étﬁpq f@,&eﬂravaa@g;o@ﬁmh% ccfrﬁﬁa‘i&e'a%u@?i!‘?h'] @%ﬁﬁdrgﬁate
efficacy of DIPA as at| ng agent co al so rrgnstr . The
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wat er , alco
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bi sphosphonate o armaceuti ca accep alt thereo

phar n@ceatsl'@allfl)ylaccept abl e chel ating agent, a tonicity agent (a tonicity
ac&Justl ng agent as described below), a pH adjusting agent (i.e. acid,
base, buffer Fagheesisdinbadiodeb }mesadyﬁoaesswwepurmngdmmm dshl@ﬁﬂed

conpositipns nmay contain.in al angesthe

or of or r cdP&¥ 60 ﬁtngdfuweat%ﬂgsoéﬁ?ﬂﬁpﬁwﬁmaw 2153 bFe P Beflicbn o

t he aboveacdptablachelonpagdit ends phérmaventhally angptable Gcipieb®, preferably 4 - 9,
nore preferably 6 - 8, and nost preferably 7 - 8, e.g. about 7.4. In an

even nore prahgntadeaedic ghségf ﬁ&%@@ ng;arlhwec'ampgatlbn%s abayeR Agfd ned

COI'TpOSItIOﬂ IS a arentera tion_c
15 by mixing at least one bisphosphonate with at least one pharmaceutlcally acceptable

chelating agent and a local anaesthetic.

The compositions of the present invention are useful for the treatment and
prevention of diseases involving bone resorption, especially osteoporosis, Paget’s disease,
hypercalcemia of malignancy, and metabolic bone disease. The invention further

20 comprises a method for the treatment and prevention of diseases involving bone
o resorption, especially osteoporosis, Paget’s disease, hypercalcemia of malignancy, and
) metabolic bone disease comprising the step of administering to a patient a composition as
defined above.

The invention further includes devices for local and systemic sustained release

25 comprising a composition as defined above.

In more detail, the composition as defined above may contain additional excipients
selected from solvents and co—solveﬁts {water for injection, ethanol, glycerol, propylene
glycol, polyethylene glycol, different oils}), solubilising, wetting, suspending, emulsifying or
thickening agents (carboxymethylcellulose, Cremophore EL, desoxycholate sodium,

30 gelatin, lecithin, polysorbate 20 and 80, poloxamer), antioxidants and reducing agents
(ascorbic acid, bisulfite sodium, metabisulfite sodium), antimicrobial preservatives (benzyl
alcohol, paraben propyl and methyl), buffers and pH adjusting agents (acetate, citrate,
lactate, hydrochloric acid, sodium hydroxyde), bulking agents, protectants, and tonicity



a) 0.1 -

10 mg 3-(N-nethyl-N-pentyl) am no- |-hydroxypropane-|I, 1-
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at | east. one bi hosphonate wit | east one
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i ned ahove 15 by m xi.ng at | east one. bi sphosphonate
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\ preyention of diseases involving bone resorption, especially
o{s‘t)eolﬂ)r6%‘?‘§,Pr?{§@éfe'tf§eﬂ1ﬂ§€€?§‘§?“ EHeR PEBSODf mmal i gnancy, and netabolic
bone di sease. The invention further 20 conprises a method for the .
treatment anq:u?trh%}l,%ﬂé fn?/gnt?gn rdelfesrse fE2 use' ot r.lh\e/ Ialgoqrel%f?eﬂged compositions for the

preparation of medicaments useful for treatment and prevention of diseases involving
bone resorption, especially osteoporosis, Paget’s disease, hypercalcemia of malignancy, and
metabolic bone disease. The invention also relates to the use of the above composition for
the preparation of medicaments useful for the prevention of tissue damage after parenteral

administration of bisphosphonates, preferably by administration of an aqueous solution.

In addition, the invention also refers to a device for local and systemic sustained
release comprising a composition as defined above. For example, such devices may consist
of implanted osmotic pumps or externally portable infusion pumps connected to a supply

tube and/or a subcutaneously inserted cannula.

Further, the invention also refers to a device for enabling, facilitating or supporting
parenteral administration of a composition as defined above. For example, the device may
be used to achieve local and systemic sustained release comprising portable infusion
pumps connected to a supply tube and/or a subcutaneously inserted cannula (e.g. Portable

Injection Appliance; US Patent No. 4,886,499) or to reduce local pain caused by the

 injection, for example needle free injectors (e.g. MicroPor ™, Medi-jector' ™).

Further the invention also relates to injectable formulations, which release a
composition as defined above in a sustained fashion and may reduce local pain caused by
injection. For example, the sustained release formulation may comprise depot forming
compounds such as different pharmaceutically acceptable oils, thickening agents
(carboxymethylcellulose, poloxamer, gelatin), biodegradable microparticle forming
polymers (lactide/glycolide polymers, polyanhydrides, chitosan) or pharmaceutically
acceptable polyélectrolytes (Albumin, Protamin).



resorption, especially osteoporosis, Paget's disease, hypercal cem a of

mal i gnancy, and netabolic bone di sease conprising the step 4¥July 2004

adm nistering to a patient a conposition as defined above. The invention

further wool/azss devices for |ocal and system c sust ai nedPEEEEIEY41725

conprising a conposition as defined -abdVe. In nore.detail, the conposition
_as defined above may contain additional excipients selected fromsolvents
“rghd e 6T g6l veThsinvwatiar wildredoy dustraiddindbtaioby. thgifollering examplpyansiies - gb yoalo i

pol yet hytanes gl ycol , different oils), solubilising, wetting, suspending,

enul sifyrng or thickening agents (carboxynethyl cel |l ul ose, Crenophore EL,

desoxychol ate sodium 30 gelatin, lecithin, polysorbate 20 and 80,

pol oxamer), antioxidants and reducing agents (ascorbic acid, bisulfite

sodium netabisulfite sodiun), antimcrobial preservatives (benzyl

al cohol , paraben propyl and nethyl), buffers and pH adjusting agents

(acetate, citrate, lactate, hydrochloric acid, sodium hydroxyde), bulking

agents, protectants, and tonicity :VF 20 July 2004 WO 01/52859

PCT/EPO /00417 -10 ;:a adjtistors.(sodiuinzhlore;$lueose: benzocai ne,

buvi cai ne, procaine, tetracaine). In a preferred enbodi mrent of the present

i nvention the conposition is a parenteral conposition conprising a :

bi sphosphonat e and a pharnaceutically acceptable chelating 5 agent(s) as

defined above. The parenteral route of adm nistration of the conpositions

as defined above generally conprises subcutaneous, intranuscul ar,
[n%ravenous, transdermal, intradermal, intranasal, intraarterial and
i atraperitoneal injection or infusion. Preferably the parenteral route
conpri ses subcutaneous, intramuscular and intravenous injection or .
infusion, and 1 0 nore preferable the subcutaneous injection or infusion.
Further, the invention refers to the use of the above defined conpositions
for the preparation of nedi canents useful -forstreatnent and prevention of
di seases involving bone resorption, especially osteoporosis, Paget's
di sease, hypercal cem a of malignancy, and netabolic bone disease. The
invention also relates to the use of the above conposition for




15 the preparation of nedicaments useful for the prevention of tissue

damage after parenteral admnistration of bisphosphonates, réflep@y by

adm ni stration of an aqueous solution. 1In addition, the invention al so
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conpri sing portable infusio u t ed t?. a,supply tube and/or a
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- Patent No. 4,886,499) or to reduce local pain caused by the injection, for
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‘PCTI EPO1 ““Local Tol erance Test
of 3 rats maked w@a%é weffFfEt%BmsonnmléW§recqhﬁf-'réaethij91 a¥gandbandr onat e |

thereafter necropsied. At necropsy, the diameter of subcutaneous lesions, mainly
consisting of reddening or swelling, was measured. The results are presented in figures 1
15 and2.

Example 2: Local Tolerance Test 11

The same study design as described in example 1 was applied to examine the
concentration dependence of the EDTA effect. EDTA was added at concentrations of 0.1,
20 - 1.0 and 10 mg/ml. The results are presented in figures 3 and 4.

Example 3: Local Tolerance Test 111

The same study design as described in example 1 was applied to examine the efficacy
of DTPA on local reaction to s.c. injected ibandronate. DTPA was added ata
25 concentration of 10 mg/ml. The results are presented in figures 5 and 6.



5'm physiol ogical saline buffered at pH 7.4. One group-of rats received
~the test fornulation wthout any additional additive, anothel0 §ip2@04
received the test solution with 1 ng EDTA Inm as an additive. The back of
the rat ¥WaHemsdigseed one day before treatment. A volunme of gbepphneash wWas
i njected subcutaneously at three differgnt sites of the right part of
shaved back, The left side of the back was treated wth the correspondi ng
~fornulation w thout 10 i bandronate. Local
by a scoring systemfor swe 0.5 = barely

percepti bl e smelling, 1= slight swelling, 2 = nDderate swel ling; 3

mar ked swel | | evere s | 1i.n The i.mal s observe e 9 days
and- ¢ hor oaf (158 SHBE FURE e 23 el <3 a R s peb i prereae aﬁ%ié

| esi ons, oﬁBDfﬂAyon In&ﬂla'lescttiomgo@i: ihfrdtbe i angiramate idheltesn (nrmadstions asntmied 3The
results are | Tol er ance
Test |1 %al % lpgm wﬂ%fcgfsag%%légl%gg ?%Hexa ias\/\%adggghﬂ ied to
exani e Khecenmnoemf ﬂ@mgéml eeriikin aes wEsenkrd lEIﬁBAfféﬂfaéétB EDTA was added- at
concentrations of 0.1, 20 - 1.0 and 10 ng/m . The results are presented in
figures 3 and 4_ Exanp 3:. Local_ Tol erance Test 11l sanme stu desi gn
as descri bed! PﬁOBQHﬁBPéﬁFreﬁh‘éea{iﬁ&dﬁéﬁ ‘5‘6‘ ¢ BRFeSpRCeaia CEQW nt, g g%jfﬁ‘A on
local reagDTPRiA ;;g:ablb l&btﬂﬁﬂﬁfbds b&BBpEﬁ@h@nat&TE’é\amoﬁdﬁw itaindporiabe, :

concentr at n resu t
uI y 20043%36%/‘%‘%

ese ed .i 5 and 6. 20
9’6 QL'i‘??loc?Llé P%‘ellnjﬁcqtoé’l %‘I" é? nce Test N
% sane setari:tyoﬂaﬁucgtnnasuscﬁmhmgstaedeampm@ﬁcpBdaﬁs was applied to exam ne the
effl cacy of EDTA on local reaction to s.c. injected al endronate. The test
formul ations contained 3 ng alendronate I nm physiol ogical saline buffered
. at pH!¥. 4. EDTA was added at a 5 concentration of 10 nglm . The results are
presented in figures 7 and-8. In conclusion, there is clear evidence that

the presence of a chelati n% agerit's. gs EDTA! o or, D!PA,I in injectable
fornmul ati ons of bi sphospho e bandronate, reduces

both the intensity and duration of local swelling at the injection site and
the severity of subcutaneous findings at necropsy after 9 days.

Ibandronate sodium salt 1.125mg

EDTA, Naj, 2H,0 10.0 mg

Sodium chloride 9.0 mg
Sodium hydroxyde g.5. to pH 7.4
Water for Injection q.s.to 1.0 ml

)
15 _ Example 6: Parenteral Composition ii

Ibandronate sodium salt 1.125 mg
DTPA 10.0 mg
Sodium chloride 9.0 mg
Sodium hydroxyde g.s. to pH 7.4
Water for Injection q.s. to _ 1.0 ml

;-“ﬁ'\‘,{

reactions were assessed .-



© 10 Exanple 5: Parenteral Conposition | |bandronate sodiumsaltl.125 m'EDTA,:

Nat, 2H2010.0 ng Sodi um chlori de9.0 xn Sodium h dro de g.s. 2bghy 7004 Wat er

for Injection .s. tol.0 m 15 Exanple 6: Parenteral Conposition 11

| bandr oRgH@1BsE@bum sal t 1. 125 ng DTPA10. 0 m Sodi um chl or i de€r/8rexgo&rdi um h

dro de .s. topH 7.4 Water for Injecti-ad-s. tol.0 m 20 July 2004 WO

01/ 52859 PCT/ EPO /00417 -14 .::,Ex-anple-7: Pareriteral,CL-gLiposition III :

Al.endronate3. 0 ng EDTA, . . 2H2010. O.. .65 Odl_-qu h“orl de9 0 ng Sodium h.dro. ..
de g.s. topH 7.4 Water fo fLeLal HoIpost Exanpl e 8: Parenteral

Composition |V | bandronate sodi um saltl 125 ng EDTA, Nat, 2H20 '10.0 ng

Li docaine h drochloride5. 78 mg Sodiumchloride9.0 ng Sodi um h dro de .s:
topH 7.4 Water f At §GdekON 9. S . tol.0 m 2(33_0]1111)Igy 20p4 WO 01/52859
EDTA, Naz, 2H:0 . 10.0 mg
Sodium chloride 9.0 mg
Sodium hydroxyde g.s. to pH 7.4
Water for Injection g.s. to 1.0 ml
5 | Example 8: Parenteral Composition IV

oo
Ibandronate sodium salt 1.125 mg
EDTA, Nay, 2H,0 ' 10.0 mg
Lidocaine hydrochloride 5.78 mg
Sodium chioride 9.0 mg
Sodium hydroxyde q.s. to pH 7.4
Water for Injection g.s. to _ 1.0 ml




-15 PCTI EPOL/ 00417 gures: "'~ ..:.. Fig. 1. Mean grade of swelling after
S.Cc. injection of ibandronate solution, pH 7.4 wth and w tXbdily Q0040 EDTA
(n =29); Fig. 20 Mean dianeter of subcutaneous findings 9 days after s.c.
i nj ecti oMO®#/52859 i bandronate solution, pH 7.4 with and w t hopEPOLd%IEDTA (n
. =9); Fig. 3: Mean grade of swelling-dbter s.c. injection of ibandronate
soI ution, pH 7.4 wth and without EDTA (n = 9). Data wth 0. 1% EDTA are
_conbi ned_wi-Ehmwesults of the first test (n = 18); Fi.g. A4:iean di anmeter of
subcut aneous findings 9 days after s.c. injection of 10 ibandronate

sol ution, pH o < 1% are
‘conbi ned V\Athz:1 4 egng‘% gfﬁt h@?‘é‘t@ ? hecngﬁg lggé&rona%so L B’EHGQ

swel | i ng aftemmmdmﬂ]mﬂll@m}iﬁﬂ‘ﬂbaneionate soI ution, pH 7.4 wth and

w t hout 1% DTPA &n = 12). Fig. 6: Mean dianmeter of subcut aneous fi ndi ngs 9
days after s. &igiZnMser ﬁ@ﬁ'leéﬁr ofilsbq%mﬁbﬁa@@n%%ﬁms|a8ﬁrsqapmctzprwﬁ h and

Wi thaut DTPA (Burddie i, B MRAAIOIAAGShucovol DG @FLor, - c. 1 ect T on

of al endronate sol ution, and w t hout 1% EDTA (n = Fig. 8:
Mean di amet er Fig. 3smhewgﬁﬂeoﬂmélimgiafmjs cOingkatien af iband®nate sohjtal p Hri?@f

To s oraime 1 iR BT S PR i %E%ﬁé\%rf)wm%ﬁvidp‘ﬁﬁ@%%h o, -

sel ect ed fromdfllee @fs(]l&ﬂ {(neoi®j sting of 10a) N-nethyl -4-am no-
| - hydr oxybut yl i dene- 1, 1- bi sphosphoni ¢ aci d,
b) 4- (N, N-di e tHig/4aMenn fiametenaf suRgusenapus adiags9 daysia§epnodpiegiorofici d,

3-amgo - 1- Ny db 4itBAARYILASN G A vhls BIOSRRAR ED B 1= 0p A4 R140. P

EDTA are combined with results of the first test (n = 18).

Fig. 5: Mean grade of swelling after s.c. injection of ibandronate solution, pH 7.4
with and without 1% DTPA (n = 12). s

Fig. 6: Mean diameter of subcutaneous findings 9 days after s.c. injection of
15 ibandronate solution, pH 7.4 with and without DTPA (n = 12).

Fig. 7: Mean grade of swelling after s.c. injection of alendronate solution, pH 7.4
with and without 1% EDTA {(n=9).

Fig. 8: Mean diameter of subcutaneous findings 9 days after s.c. injection of
alendronate solution, pH 7.4 with and without EDTA (n =9).



c). 3-(N-nethyl-N-pentyl) am no -I|-hydroxypropane-1, 1-bi sphosphoni c aci d 5d)
(i-bandronic acid), e)[3-(Nnethyl-Npentyl) am no- 20 July 2004

| - hydr oxypr opane- 1, 1- bi sphosphoni ¢ aci d, nonosodi um salt, nonohydrat e]

(i bandronate), f)

1- hydr oxy- 3- (N- met hyl - N- pent yl am no) pr opyl i dene- 1, 1- bi sposphonic acid, g)
1- hydr oxy-2-[ 3-pyri di nyl ] et hyl i dene-1, 1- bijgphosphoni ¢ acid (risedronate),
Oh) 4- (hydroxynet hyl ene-1,1-bi sphosphoni ¢ aci d) pi peridine, i)

cycl oheptd| ani nonet hyl ene- 1, 1- bi sposphoni ¢ @kirds (ci madr onat e)

] )1, 1-dichl oronet hyl ene-1, 1-di phosphoni c acid and the di ssodium salt k)
(clodronate), 1)1-hydroxy-3-(1-pyrrolidinyl)-propylidene-1,1-bisphosphonic
aci d (EB- 1093) A RargRigFas crBpatien omprising, p-rbewh@sé@mte(@!qc&d&m thecgrayp m
6- am no- | - hydr esfigiigl dfdene- 1, 1- bi sphosphoni ¢ acid (neridronate), 25n)

3- (di et hyl am no) - 1- hydr oxypr opyl i dene-1, 1- bi sphosphoni c acid

(ol padronate), o0)a) N-hﬂetmmﬁhﬁwﬂ—ﬁsr&mkﬂﬂﬁﬂaiené-,m-bﬂspmﬁmQ akid, aci d

(PTLSEORELS) O oGO B Dbt
- bi sphosphoni ¢ acé)d 3¢asinendhpdiekgpropylidene-1,1-bisphosphonic acid (pamidronate),
L L AN as Rl o O L
(ibandronic acid),
e) [3-(N-methyl-N-pentyl) amino-1-hydroxypropane-1,1-bisphosphonic acid,
15 monosodium salt, monohydrate] (ibandronate),
f) 1-hydroxy-3-(N-methyl-N-pentylamino)propylidene-1,1-bisposphonic acid,
g) 1-hydroxy-2-[3-pyridinyl]ethylidene-1,1-bisphosphonic acid (risedronate),
“h) 4-(hydroxymethylene-1,1-bisphosphoni/c acid)piperidine,
i) cycloheptylaminomethylene-1,1-bisposphonic acid (cimadronate),
20 j) L1-dichloromethylene-1,1-diphosphonic acid and the dissodium salt
(clodronate),
k) 1-hydroxy-3-(1-pyrrolidinyl)-propylidene-1,1-bisphosphonic acid (EB-1053),
[} 1-hydroxyethane-1,1-diphosphonic acid (etidronic acid),
m) 6-amino-1-hydroxyhexylidene-1,1-bisphosphonic acid (neridronate),
25 n) 3-{dimethylamino)-1-hydroxypropylidene-1,1-bisphosphonic acid
‘ {olpadronate), _
o) [2-(2-pyridinyl)ethylidene]-1,1-bisphosphonic acid (piridronate),
p) (4-chlorophenyl)thiomethane-1,1-diphosponic acid (tiludronate), and/or
q) 1-hydroxy-2-(1H-imidazol-1-yl)ethylidene-1,1-bisphosphonic acid
30 (zolendronate).
1) [(cycloheptylamino)-methylene]-bisphosphonic acid (icadronate), and/or
s) [1l-hydroxy-2imidazo-(1,2-a) pyridin-3-ylethylidene]-bisphosphonic acid
and pharmaceutically acceptable salts thereof.
(2) apharmaceutically acceptable chelating agent selected from EDTA and DTPA
35 and pharmaceutically acceptable salt thereof and

(3) apharmaceutically acceptable excipient.

2. The composition according to claim 1 wherein the bisphosphonate is selected from

the group consisting of cimadronate, clodronate, tiludronate, etidronate, ibandronate,



and pharmaceutically acceptable salts thereof. 35(2) a pharmaceutically
accept abl e chel ati ng agent sel ected from EDTA and DTPA and pkadwineéddically
acceptabl e salt thereof and (3) a pharnmaceutically acceptabl e excipient. 2.
The conposition according to claim1 wherein the bisphosphonate is sel ected
from the group consisting of cimadronate,.clodronate, tiludronate,
.etidronate, ibandronate, 20 July 2004 - XA7r-i sedronate, piridronate,

pam dronate, zol endronate and pharmaceutically acceptable salts thereof 3.
The conpositi aisedwnotedpingiromte pamidrbnete, Dlsddeseitoaidphdrntphataipiabsable
3-(N- nethyl - %ﬁﬁsﬁgﬁeﬁ) am no -1I-hydroxypropane-1, 1-bi sphosphonic acid

(i bandronic acl or a pharmaceutically acceptable salt thereof. 4. The
conposition a rdi ] i - i the bi sphosphonate is
SN et ny N B a8ring B SR 1 br 2 oo Ul SRR o
monosodi um  sahethylisSrsingd) amimo- Ghydiesyproppus 1,1 ikesphasptomil awd (ibamdrgniaf

cl ai ns - 4 i j t 10 bi sphosphonate and the
phar macéﬁuti ca}l%eg{)g’%ggiplgﬁg%{zgﬁ%gfg%‘%eﬁtagggsﬁmé&gbout 1: 0.01 to about 1 :
500. 6. The conposition according to any of clains 1 - -5/wherein the nolar
rati o bet wéen Thesompositinn aptradiagdo ampof deims Har3meleereinithabisghespbemdta sl 2e(N-

chel et 19 20Tt 30y ucin-Coip BBl Rl G EBRR Ao

bi sphosphonat eal&rdondiydpiter maceuti cal |y acceptabl e chel ati ng agent is about
1 : 10. 8. The conposition according to any of claims 1 - 7 wherein the
conposi t i orP: coMsIPEWSsitign acerding teanyiel daiohdl- {oiearpindhamiokairiyo bawept tisl e
chel ating agemnfidphbspldnatthade tlak QAL e RS J§E§t MBS RIIN otdie

r

excipients are sgl eclt‘%g from 20 diluents, solvents and/ preservati ves.
10. The conposPeP¥H Lic08rding to any of claims 1 - 9 conprising a

bi sphosphonate or a pharnaceutically acceptable salt thereof, a

phar maceut i« alThe caopegitiah kecortiag &b amgof cdentl - Sawhicreinahé spobgentio beawpd the

adj gst i ng age%ﬁh@%oﬁaﬁghﬁ?ﬂé pharmaceutically acceptable chelating agent is about 1: 0.1 to
about 1: 50.

15 7. The composition according to any of claims 1 - 6 wherein the molar ratio between the

bisphosphonate and the pharmaceutically acceptable chelating agent is about 1 : 10.

8. The composition according to any of claims 1 - 7 wherein the composition comprises

one or more additional pharmaceutically acceptable chelating agent(s).

9. The composition according to claim 8 wherein the excipients are selected from
20 diluents, solvents and/or preservatives.

10. The composition according to any of claims 1 — 9 comprising a bisphosphonate or a
pharmaceutically acceptable salt thereof, a phaimaceutically acceptable chelating

agent, a tonicity agent, a pH adjusting agent, and a solvent.

11. The composition according to any of claims 1 - 10 comprising in addition a local
25 anaesthetic.

12. The composition according to any of claims 1 - 11 wherein the pH is in the range of
2-10. |

13. The composition according to any of claims 1 — 12 wherein the pH is in the range of
4-9.



11. The conposition according to any of clains 1 - 10 conprising in
addition a local 25 anaesthetic. 12. The conposition accor ddguly 20@ny of
claims 1 - 11 wherein the pHis in the range of 2 - 10. 13. The
conposition according to any of clains 1-132 wherein the pHis in the range
of 4-9. 20 July 2004 -18 14. The conposition according to any of clains

1- 13 wher eig. tTR dehhposition atddedin m@enlfasf clfinf3.1 108 wlEeinChepbSis in thie r@@r%Cdei ng
to any of clai 1- 14 wherein the pHis in the range of 7-8. 16. e
conposition a d'§ding to any of clains 1 - 15 wherein the pH is about 7.4.
17. The conposition according to any of clains 1 - 16 being a parenteral
conposi ti orl5. ddwpongiosigion pc@rding td @nygf GaifN-1rret4wherrinpbapy i in the range of
anino-l-hydrogypqopane-l,l- bi sphosphoni ¢ aci d, nonosodi um sal t,
monohydrate and 10 b) 0.5 - 50 ng EDTA, Na2, 2H20. 18. The conposition
according to any of clainms 1 - 17 conprising a) 0,1 - 10 ng.

3- ( N- et hy | 1on-Bisroyppsision gecording de 8wy %awg-iiiwhﬁﬁw%§% abeutdet-d,
nonosodi um sal ty nonohydrate; b) 0.5 - 50 ng EDTA, Na2, 2H20; 15 c¢) about
9.0 ng sodiymTHY cofripdeitiof hccording 1o biydsfuldifs 10 1% beiy apavhteplticdmpodtich e)
water for injection.gq.s. to 0.5 or 1.0 m. 19. The conposition according to
any of clai ms P™P™¥%6conprising about 1.125 ny ibandronate sodium salt,
about 10 ng EDTA,a)}Bdt- 102k 8- Nametityl-N-pentyl) sodneqh R@Iratyipoopaie; 1, kodi um

hydr oxi de g.s. to pH L {+O. O m. 20. The
conposi tion accordi né’zstpoogﬁgnof g’gﬁngsﬁayﬁﬁ%ltt%ﬁg?%qr%{g% a;lgout 1.125 ny.

" i bandr ob&t e sodi thOal 0 m&ﬁé]‘tﬁawez:%QDTA, Nat, 2H20, about 5.78 ngy

| i docai ne hydrochl oride, about 9.0 ng sodi um chl ori de, sodi um hydroxi de
g.s. to pHig 4rln@mposition according to any of claims 1 - 17 comprising

a) 0.1 - 10 mg 3-(N-methyl-N-pentyl) amino-1-hydroxypropane-1,1-
bisphosphonic acid, monosodium salty monohydrate;
b) 0.5 - 50 mg EDTA,Naz,2H,0;
15 ¢) about 9.0 mg sodium chloride,
d) sodium hydroxide g.s. to about pH 7.4 and
e) water for injection g.s. to 0.5 or 1.0 ml.

19. The composition according to any of claims 1 - 18 comprising about 1.125 mg
ibandronate sodium salt, about 10 mg EDTA, Na,, 2H,0, about 9.0 mg sodium
20 chloride, sodium hydroxide q.s. to pH 7.4 and water for injection q.s. to 1.0 ml.

20. The composition according to any of claims 1 - 19 comprising about 1.125 mg,
ibandronate sodium salt, about 10 mg EDTA, Na,, 2H,0, about 5.78 mg lidocaine
hydrochloride, about 9.0 mg sodium chloride, sodium hydroxide q.s. to pH 7.4 and
water for injection q.s. to 1.0 ml.

25 21, A process for preparing a composition according to any of claims 1 - 20, comprising
mixing at least one bisphosphonate with at least one pharmaceutically acceptable

chelating agent.

22. A process for preparing a composition according to claim 21 comprising mixing at
least one bisphosphonate with at least one pharmaceutically acceptable chelating agent
30 and a local anaesthetic.

23. Use of a composition according to any of claims 1 — 20 for the preparation of parenteral
medicaments useful for the treatment and prevention of diseases involving bone

- resorption, especially



~water for injection g.s. to 1.0 m. 25 21. A process for preparing a
conposition according to any of clains | - 20, conprising mXkiulg2@4 | east
*one bi sphosphonate with at | east one pharmaceutically acceptable chelating

agent. 22. A process for preparing a conposition according to claim 21
conprising mxing at |east one bi sphosphonate with at |east one

phar maceutical |y acceptabl e chel ati ng ageq% 30 and a | ocal anaesthetic.
23. Use of a corrp05|t|on according to any of claims 1 - 20 for the

preparation of nts usef.ul the tr
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parenteral adm ni st tion o 0s tes; sal on conpri
a_bi sphosphonaPESept &ﬁﬁﬁhﬁeéagqnéamlyp pRaseatinally éWéPTablieﬁgﬁnght and a
phar maceutical ly acceptable excipient. 5 24. The use according to claim 23,

wher ei n tde 24 QFHGQS@MBﬁh@g toScla’:InleBTWthéﬂl grlbapheshhohhRm 4 BnSsidkelected
consi sting of hydroxyb utylidene- |,1-bisphosphonic

acid, b) 4-(N, 06?% 559%{%?3%3?1“§0F|ydr0xybutyl i dene- 1, 1- bi s- phosphoni ¢ aci d,
c) 3-amno-| - hydr ta)<y|N apyhyl-deneind; 1-hixdopyinspidentd, Iabllsphc(sphmldbﬁa,at e), 10

) 3 (N et hy! - N RSN KRG el S SRRng b Ao Pl SROSRRNRALS 85
| - hydr oxypr opane- 1:) 13lznrmpbo]shjrdmx}q)rapyldlene-mnmsphhspmxﬁahdid {paridrotaia] €]

L hoarosE S ey PR BEH%YMRF%%%PB&W hdreoprapae dplbisnbamphoncrdd 15

g) 1-hydroxy-2-[ 3- py(ibdhdephjceictd)] | dene- 1, i - bi sphosphoni ¢ acid

(risedronate), h) ydr th 1, ,1.-hisphos

aci d) pi peri di ne, &/@IQ %‘?’tjlﬁea?ﬁ%ﬁ@?’mﬂ &MdTOW%P%‘SE'BRB?Hh@S%}H%C acid,
(ci madronate), | ) 1, inadicstdiomosattf nghelnelratk] Ebalidebmaghoni c acid and the
di'ssodi um sal t ((H Oq[h(g(g%xey)d—(N-methyl—N-pentylamino)propylidene—1,l—bisposphonic acid,

15 g) 1-hydroxy-2-[3-pyridinyl]ethylidene-1,1-bisphosphonic acid (risedronate),

h) 4-(hydroxymethylene-1,1-bisphosphonic acid)piperidine,
i) cycloheptylaminomethylene-1,1-bisposphonic acid (cimadronate),
j)  1,1-dichloromethylene-1,1-diphosphonic acid and the dissodium salt
(clodronate),
20 k) 1-hydroxy-3-(1-pyrrolidinyl)-propylidene-1,1-bisphosphonic acid (EB-
1053),
1) 1-hydroxyethane-1,1-diphosphonic acid (etidronic acid),
m) 6-amino-1-hydroxyhexylidene-1,1-bisphosphonic acid (neridronate),
n) 3-(dimethylamino)-1-hydroxypropylidene-1,1-bisphosphonic acid
25 (olpadronate},
o) [2-(2-pyridinyl)ethylidene]-1,1-bisphosphonic acid (piridronate),
p) (4-chlorophenyl}thiomethane-1,1-diphosponic acid (tiludronate), and/or
q) I-hydroxy-2-(1H-imidazol-1-yl)ethylidene-1,1-bisphosphonic acid
(zolendronate).
30 r)  [(cycloheptylamino)-methylene]-bisphosphonic acid (icadronate), and/or
s) [l-hydroxy-2imidazo-(1,2-a) pyridin-3-ylethylidene]-bisphosphonic acid

and pharmaceutically acceptable salts thereof.

25. The use according to claim 23 or 24 wherein the bisphosphonate is selected from the

group consisting of cimadronate, clodronate, tiludronate, etidronate, ibandronate,



20 k) 1-hydroxy-3-(1-pyrrolidinyl)-propylidene-1, 1-bi sphosphonic acid (EB-
1053), 1) 1-hydroxyethane-1, 1-di phosphonic acid (etidronic azi é)ly 2004

* 6-am no-| -hydroxyhetylidene-1, 1- bi sphosphonic acid (neridronate), n)

3- (di met hyl am no) - 1- hydr oxypr opyl i dene- 1, 1- bi sphosphonic acid 25

(ol padronate), o) [2-(2-pyridinyl)ethylidene]-1, 1-bisphosphonic acid
(piridronate), p) (4-chlorophenyl)thi omet_%r_]e- 1, 1 -diphosponic acid
(tiludronate), and/or Q)

1- hydr oxy- 2- (1H1 47 . 1-v|)e i -1..1-bi sphaos ni i

(zol endr onat e) ﬁsé%og?éﬁlg%%g %eég{’%/é}dar%g&r}g’)z%}%? Equsagenagﬁd- h‘%&%ﬁ%@%ﬁ@ﬁ( i°6“R E%b(]f
(i cadronate), &at/thereos) [ 1- hydroxy-2i m dazo- (1, 2-a)
pyridin-3-ylethylidene] -bisphosphonic acid and pharmaceutically

accept abl e 384 flbeupracsording® anyipf clgiyas 2 cr whergintthe bisphasphanase is34(Wher ei n
t he bi sphosphom,j _ I Uo7 LSl {1 @l ate,
clodronate, tiludr (grgtpgi,%&yg% }ngggnla?}g],rhi écr)] rn%ﬁlé% gngg%hgﬁg agl(‘)io(gda- ZngRQ

ri sedrondt e, peeidliponpkamagericalliparsertable stlethgreohat e and phar maceutical ly
acceptable salts thereof. 26. The use according to any of clains 23 - 25

wher ei n thesbi TRBASPRLPRESs o%and of Maii®131Y26 PhAERLthE bisphosphonate is 3-(N-

am no- | - hydr oxypr opane- 1, 1- bi sphosphoni ¢ acid ](TI bandroni ¢ 5 acid) or a

phar maceut i cal Metiyddipenlaniaetl-bydkpagropane-1, rhisphewhasicgeid mgnpepdivm of
claims 23 - 26 eh&idhyldag. bi sphosphonate is 3-(N- methyl-N-pentyl) am no- '
| - hydr oxypr opane- 1, 1- bi sphosphoni ¢ aci d, nmonosodi um salt, nonohydrate. 28.
The use accopdiThgubacondisd todngiolelaids 23 277 WhEERI the pRAnREaTFRGEALCbRFblE Y

acceptable 10 el ati ng agent or a pharnmaceyti cal accept abl'e salt
Fherpor 15 o cobtiotmeeRtraPhr S Gl otidhe slrthdspls £ Eohaniad it
groups ri ng- shiped doial e@xasredilifs fumdtvhal gratipsatsg-shiaPed ddrapleses witdcmedl ng to
any of clains 2 o 528 wherein the chelating agent is a pharmaceutically
accept abl e pol yacerf'l c acid or a pharnaceutically acceptable salt

29. The use according to any of claims 23 - 28 wherein the chelating agentis a

pharmaceutically acceptable polyacetic acid or a pharmaceutically acceptable salt
15 thereof.

30. The use according to any of claims 23 - 29 wherein the pharmaceutically chelating
agent is selected from the group consisting of EDTA, DTPA, EGTA, HEDTA, NTA,
triethanolamine, 8-hydroxyquinoline, citric acid, tartaric acid, phosphoric acid,
gluconic acid, saccharic acid, thiodipropionic acid, acetonic dicarboxylic acid, lecithin,

20 di(hydroxyethyl)glycine, phenylalanine, tryptophan, glycerin, sorbitol and
pharmaceutically acceptable salts thereof.

31, The use according to any of claims 23 - 30 wherein the chelating agent is selected from
the group consisting of EDTA, DTPA, citric acid, tartaric acid, phosphoric acid,

gluconic acid or a pharmaceutically acceptable salt thereof.

25  32. The use according to any of claims 23 - 31 wherein the pharmaceutically chelating
agent is EDTA and DTPA or a pharmaceutically acceptable salt thereof.

33. The use according to any of claims 23 - 32 wherein the molar ratio between the
bisphosphonate and the pharmaceutically acceptable chelating agent is about 1 : 0.01
to about 1 : 500.

30 34. The use according to any of claims 23 - 33 wherein the molar ratio between the
bisphosphonate and the pharmaceutically acceptable chelating agent is about 1: 0.1 to
about 1 : 50.



. 15 thereof 30. The use according to any. of clainms 23 - 29 wherein the
pharmaceutically chelating agent is selected fromthe group2dugp8dd ng of
* EDTA, DTPA, EGTA, HEDTA, NTA, triethanol am ne, 8-hydroxyquinoline, citric
acid, tartaric acid, phosphoric acid, gluconic acid, saccharic acid,

t hi odi propionic acid, acetonic dicarboxylic acid, lLecithin, 20

di (hydroxyet hyl ) gl yci ne, phenyl al ani ne, tryptophan gl ycerin, sorbitol and
pharmaceutical |y acceptable salts thereof 31. The use according to any of

claims 23 - 03?0 MhekelQotdig f(h:ﬁ{yaéf'c ?‘3?@? Diyg dyBersfel tRE rfrﬁf?ghe%& glreOUp

consi sting EDTA DTPA, tartaric aci Qric ac

gl uconi ¢ acid dispho Wﬁﬁ@éét@%@lﬁf?a%@éﬁ%ﬁﬂ@tﬂﬂ? Fhel?ﬁé‘lg@é?m ipabomp1: W%e use
according to any of clainms 23 - 31 wherein the pharnmaceutically chel ating
agent is EDBA. and Jsd RAotdingtdpdiarofebans 2xab3 wheeizaht abthpostdd cdhpliRdbnsd:

The use according. t n f, _cl ai -3 r t he | ar ratio between
The "Bt sphosphontie e dfiphethafmal et accbfinlf SeblBe aPu®hal at i ng agent 1 s
about 1 : 0.01 to about 1 : 500. 30 34. The use according to any of clains
23 - 33 wher3&i Mhehwe agsbeding bt ¢lainb¥ waersinttheexcipienh exspblocted &oamdiluents,

pharnaceutlcalgghggggggﬁp#QEQQgﬁﬁgjng agent is about 1 : 0.1 to about 1 :
50. 20 July 2004 -21 35 he use according to any of clainms 23 - 34 wherein

the nolar rati etmeeng% |sp 0S honate anq$ﬁ31 Eharnaceutlcally
accept abl e cReld¥iuig2g PgF§ /. coppprisify a qsehongte i ng to any of

claims 23 - 35 phlaghadentitdily ae@gmbw saltditeresiipphaaticanaldyf accémilsle alsidlitingonal
phar naceuti cal | cc abl e chel atimn ent The use according to
cl aim 36 wherei %el?th%?oo %ﬁ'alg%nttapgragﬁgtl %ené’ %‘rd&r?f)? Myent s, solvents
and/or preservatives. 38. The use according to claim23 - 37 conprising a
bi sphospHhbnaPe We vae agrording taeanyi of glaims 3% c&pearbprsingintadditioneslbcal anaesthetic.
phar maceutical |y acceptable chelating agent, a tonicity agent, a pH

adj usti ng ag@nthealfla@oshy &¥ny ofRlaitls 23 N$ WAGROHO HHI iDth the rae ofh -abai s
23 - 38 conprising in addition a | ocal anaesthetic. 40. The use accordi ng

to any of cl ail r:[B':l'lezu?’se :_;1(:c:c)’n?dl}ll\ﬁg1 ?or aer{ynoftcglmg jl_g 20 wﬁerte&emg %ﬁqs in the range 094 9.

42. The use according to any of claims 23 - 41 wherein the pH is in the range of 6 — 8.
43. The use according to any of claims 23 - 42 wherein the pH is in the range of 7 - 8.
15 44. The use according to any of claims 23 - 43 wherein the pH is about 7.4.

45. The use according to any of claims 23 - 44 being a parenteral composition comprising
a) 0.1 - 10 mg 3-(N-methyl-N-pentyl) amino-1-hydroxypropane-1,1-
bisphosphonic acid, monosodium salt, monohydrate and
b) 0.5 - 50 mg EDTA,Naz,2H,0.

20 46. The use according to any of claim 23 - 45 comprising
a) 0.1 - 10 mg 3-(N-methyl-N-pentyl} amino-1-hydroxypropane-1,1-
bisphosphonic acid, monosodium salt, monohydrate;
b) 0.5 - 50 mg EDTA,Na;,2H,0;
¢} about 9.0 mg sodium chloride,
25 d) sodium hydroxide g.s. to about pH 7.4 and
e) water for injection q.s. to 0.5 or 1.0 ml.

47. The use according to any of claims 23 - 46 comprising about 1.125 mg ibandronate
sodium salt, about 10 mg EDTA, Na,, 2H,0, a’ooutr9.0 mg sodium chloride, sodium
hydroxide q.s. to pH 7.4 and water for injection q.s. to 1.0 ml.



. 41. The use according to any of clains 23 - 40 wherein the pHis in the
rahge of 4 - 9. 42. The use according to any of clains 23 - ZdJuheo®in the
‘pHis in the range of 6 - 8. 43. The use according to any of clains 23 -
42 wherein the pHis in the range of 7 -- 8. 15 44. The use according to
any of clainms 23 - 43 wherein the pHis about 7.4. .45. The use according to
any of clainms 23 - 44 being a parenteral _genposition conprising a) 0.1- 10
ng 3-(N-met hyl - N-pentyl) am no-I|-hydroxypropane-I,1 bi sphosphoni c acid,

nmonosodi um s@l tThe ROV ETIAL & rRim® 5. . 2; The
use accordi ng toe],anklﬁa?f cllﬁéai m 23~ 48 c% 41?2?%%161 %“?@Eiz%g?gﬁga‘%ﬂ(’ége

g - L - .
3- (N- et hyl - N 58 taph oy 10 me T A7 2 ePecbolit 378 mglidgstine hydroghlpride,
nmonosodi um sal tabotNO Mgdodiven chlprife, SodiubChyigoEET s N8 2HPH2 Qnd waler &0Ut 9. 0
ny sodiun1ch|oqigghngésqg %od'un1hydroxide g.s. to about pH 7.4 and e)
wat er for injechon g-rs. gb .5 or 1.0 m. 47. The use according to any of
clains 23 - 46 conprising about 1.125 ny ibandronate sodiumsalt, about 10
ng EDTA, HNat4?. Aiheaise agsordingtcanyfshithu?d ¢4l whérdia, the oathpesitidrydroxijdeuy. s. to
pH 7.4 and wat gplutigh. i Njection g.s. to 1.0 nl. 20 July 2004 -22 48. The use
according to any of clainms 23 - 47 conprising about 1.125 ny i bandronate
sodi um sal t,_.about 10 ny EDJA, Nat, 2H20 bout 5.78 ng |idocaine )
hydr ochl ori d%; Dexiss rl@."éaﬁ%s@%‘&ﬁ?ﬁpﬁﬁe&?e QAT ITHRgR/AHRBgsHiengqceording toH
7.4 and wat er faayof dpigwmtli-o20.q.s. to 1.0 nl. 5 49. The use according to any
of clainms 23 - 48 wherein the conposition is an aqueous solution. 50.
Device for local and system c sustained rel ease conprising a conposition
according to any of clains 1 - 20. r



