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conpri sing a bisphosphonic acid or a pharmaceutically acceptable salt
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accept abl e chel ati ng agent, processes of the preparation of this
conposition, and nethods of their use in the treatnent and prevention of
di seases involvin r ' | al ' r's

i sease. hyper oal SEMEAFERAE A AR EEAR o BRI EORA EONTAIRERE ur,
conpositions are especially usef BIPHOSPHONARE ng the | ocal tol erance of

the active conponent when adm ni stered parenterally. 20 July 2004 1
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The present invention relates to a parenteral composition comprising a bisphosphonic
acid or a pharmaceutically acceptable salt thereof (bisphosphonate) as active component, a
pharmaceutically acceptable chelating agent and pharmaceutically acceptable excipients,

10 processes of the preparation of this composition, and use of the composition for the preparation
of parenteral medicaments useful for the treatment and prevention of diseases involving bone
resorption, especially osteoporosis, Paget’s disease, hypercalcemia of malignancy, and
metabolic bone disease, and further preventing tissue damage after parenteral administration of
bisphosphonates, said composition comprising a bisphosphonate, a pharmaceutically acceptable

15  chelating agent and a pharmaceutically acceptable excipient Also disclosed are 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 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.
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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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of adnministration has to follow inconveni ent reconmendati ons of use for the
patient. The intravenous route of administration is conpli ctady B§0ddverse
events in case of application failure. If the vein is not exactly nmet or
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| ocal tissue reaction are induced including necroses. Thus, there 10 is a
substantial need to inprove the pharnacéﬁiical formul ati on of

bi sphosghonates in order to reduce or- avoid tissue damage after parentera
adm ni stration, especially by the subcutaneous route. The

pat hophysi ol ogi cal mechani sm of bisPhqsthnate i nduced tissue danmage is
unknown. As t he feeriing teachisiorsgech pbthgjinHentign, there igiptavided atratshisgghosphonat es,

at | east thQsfodiford deprisifly AY a BlshlRARNaE,ABEAE R 1R SREQASRAGRALES

(am no- bi sphosphonates), a conmobn ~ mechani sm nust béﬂgssung@? The delay in
onset and progress,;of cal _r.eagty may -4 ndi cat.e .t he i nyol.yenent of the
unspecific i m"ruﬁz erflgthlgggsa%flg E%?@H#)gldﬁg? Zﬁﬁé‘&‘éh%sgh?%?% e tissue

t ol eranioe of bi dpho{Niidrimethylynide)dihypraxgbutylidpenk-bispldsphosiolacid] e or
poorly soluble salfs _of hi.sphosphonaties prquiding | ocal ;20 suystai ned

rel ease, e.g. déZc#]agléﬂoiﬁfp’%ﬁg’ﬁ& §‘11§%8?ﬁg,lﬂt’)§g’ﬂ§%?ﬂ%ﬁd Q‘?f’tﬁm%f':qr}i‘fe D44423.
However, this apprdéhmpthyl-ddpémyl) amimoe-tydtoxyptipghtlyl-bisphdsphahictcider ance.
The probl em under!| éﬁa nrglét he é?i(rgﬁsent invention is therefore to provide a

conposition which Bié& m nimze or suppress the above nentioned
di sadvant ages. ‘Ehe[3p(MhehyliN-eatyedninachydiiongpropandig, 1 frigdeephonivend,i on,

by a pacenteral 25 co itian compri,sing.,.a bi sphgsphonate, a

phar mag utically a‘E‘é’&ﬁ?"%‘F‘B Sc}‘ﬁé’l‘%‘%%dmé@gmmgé‘?{ﬁt@’ pharmaceutical ly
accept abl e exci |fj ehhydidxytsa@N-snethyliSipegtyarheipropylidtnt Nat-bagesphoaicakidyg a
bi sphosphonat e i nposition,  caonprising_ a pharmaceutically acceptable

a c . ; , .

Chel at 1 hg agent 8l ERVHPR Tk oRBKRHIE A0 3 bIpBabeHe Jo A G aReEHr ty of
ZI de effects. Thg Ry gﬁﬁn&iw@ﬁle_qg%iggl%%org&qahwer%é,on 3.0 chel ator,-
specially EDTA and DIPA," subStantially 1nproved the adverse |ocal reaction
at the applicat) ofrclnherglapiaametiviraedel -Risppsphreicasid Eipatranstg):f or mul at i on
wi t houtgyt hi s aﬁl}j' i,ﬁQﬁﬁho@n‘(&hﬁéﬁe—E@d&ﬂ%s?ﬂ@ﬁi@%ﬂaand%ﬂe disotigh 4t - 22 S
According to a first aspect of' the'inventfon, there is provided a
parenteral conposidadsan@ehpri sing (1) a bi sphosphonate, selected fromthe

group consi sti ng)of_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),
25 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
30 (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
35 and pharmaceutically acceptable salt thereof and

(3) a pharmaceutically acceptable excipient. |
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4- (N, N- di met hyl am no) - 1- hydr oxybut yl i dene-1, 1- bi s- phosphoni ¢ acid, c)
3-am no- | - hydr oxypropyl i dene- 1, 1- bi sphosphoni ¢ aci d (pam dr ort Ry 200ad)
3-(N-net hyl - N-pentyl ) am no-1-hydr oxypropane-1, 1- bi sphosphoni c aci d
e) (i bandronic acid), [3-(Nnethyl-N penpyl) am no-
| - hydr oxypropane- 1, 1- bi sphosphoni ¢ acid, f) nonosodi um salt, nonohydrate]
(i bandronate), ‘gF)é ) . ) . . .
| - hydr oxy- 3- ( NHEPHIPE e freprAASett MO DRERYT derrds BoTe] ApBeHERPEPEEEd, 15h)
1- hydr oxy- Zohgoddnl adwiwlhg Rithyirk@fnSvehtioh, bdrﬁmaﬁag Rhans & 186 dhe bishisRgtoanat €)
i )4-(hydroxynet hyl ene-1, 1-bi s hosphon|e|C| ) pi peridi ne,
cycl ohept yI'4th %&ﬁ?ﬁt"ﬁ?l’@ﬁ%acfmfa]ﬂ)\f CHPEPIIHFIBIEAREN! cbrradr onat e)
20j )1, 1-di chl or onet hyl ene- 1, 1- di phosphoni c acid and the di ssodi um salt
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According to a fourth aspect of the invention, there is provided a device for local and

systemic sustained release comprising a composition according to the present invention.
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conmpound, CORRPERForns via two or rmore of its functional groups stable

ri ng- shaped conpl exes with .
The term "pharmaceutically acceptable” as used herein 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,

or cyclic alkyl group containing 2 maximum of 30, preferably a maximum of 10, and more

W
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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.
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15 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.
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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. 4,621,077; US Patent No. 4,624,947; US
Patent No. 4,746,654; US Patent No. 4,922,077; US Patent N-o. 4,970,335; US Patent No.

25 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

30  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



sensations, e.g. |lidocaine hydrochloride. 10 In nore detail, the present
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US Patent No. 4,746, 654; US ERDNo. A%, 922,077, US Patent No. 4,970, 335;
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"bi sphosphonat e" of the present invention corresponds to conpounds of
general f or minathP&r§dhi ehdagic)l (@HdlaA 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.



(i) wherein A and X are independently selected fromthe-gro f consi sting of
hydrogen, hydroxy, hal ogen, amino, SH, phenyl, alkyl, nono-2b{uly 2004

di al kyl am no, nono- or dial kyl am noal kyl, al koxy, thioalkyl, thiophenyl,
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acid, c)
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.
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4+ (N, N-di nethyl anino) -1-hydroxybutylidene-1,1-bis-phosphonic acid, d)
3-am no- | - hydr oxypr opyl i dene- 1, 1- bi sphosphoni ¢ aci d (pami dr oi{bddy 20@e)
3- (N-met hyl - N- pentyl) ani no-I-hydroxypropane-1, 1- bi sphosphoni c acid

f) (i bandvooiss2ssci d), [ 3- (N-net hyl - N-pentyl) ami no- PCT/EP01/00417
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salts t l{Be(@N)s* ), Wthh form complex 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:
(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:{&:"



30 In a preferred enbodi nent of the invention, bisphosphonates may be -

selected from the group consisting of conpounds b) to t) arklJuly 2004

pharmaceutically acceptable salts thereof. Preferred are bi sphosphonates

sel ected e group consisting of cinmadronate, cloerQgt
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phosphoric acid, gluconic acid, saccharic acid, thiodipropionic acid,
acetonic di Carlbwgrbﬁen'ed 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;



acid, lecithin, di(hydroxyethyl)glycine, pheriylalanine, tryptophan,
glycerin, sorbitol and pharnaceutically acceptable salts thradf 200ore
~preferably the chelating agent is selected fromthe group consisting of
EDTA, D¥BAwssesbric acid, tartaric acid, phosphoric acid, pgiraepiédaraci d or
a pharmaceutically 30 acceptabl e salt -.ghereof and even nore preferably the
‘pharmaceutically chelating agent is EDTA and DTPA or a pharnaceutically
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and even nore preferably is about 1:10 For exanple, a fornulation
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of the preserl, ifVatbhMo Egﬁpﬁ?ém%&eism)r %?eﬁﬁfn% I?l‘f‘c‘('imlzaosition as defined above

15 by mixing at least one bisphosphonate with at least one pharmaceutically 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



above may conprise a bi sphosphonate or a pharnmaceutical l.y acceptabl e salt
thereof, a pharnmaceutically acceptabl e chel ati ng agent, a tZhludy 2§0d4agent
(a tonicity adjusting agent as described below), a pH adjusting agent

(i.e. acivhoizage. buffer as described below), and a sol vegiepebddenal | Y
these conpositions may contain in addi.tjpan a | ocal .anaesthetic. In a nore
preferred enbodi nent of the present invention, the pH of the solution of
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I nvention compri,se rocess fo cofTposSj ti on ed

Lbove.  conpr TRt s eisslo SR e EPLBR sBoRSRERY SgriRelor fenhe e

phar maceregabtion ofroedipimdrteustidifat iregmageand preverdiopleddivegsesinivolxbrgy

accept ab lb%ng)fgs'opﬂ:t?cﬂ'}, especially osteoporosis, Paget’s disease, hypercalcemia of malignancy, and

metabolic bone disease. The invention also relates to the use of the above composition for

15 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

20 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

25 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

30 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).



The invention al so conprises a process for preparing a conposition as
defi ned above 15 by m xing at |east one bi sphosphonate with2Gduly2e®t one
pharmaceutically acceptable chelating agent and a | ocal anaesthetic. The
conposi twonwsze59t he present invention are useful for the PCEEPARIMITAN
prevention of di seases invol ving bone-A&sorption, especially osteoporosis,
‘jPaget s di sease, hypercal cem a of malignancy, and nmetabolic bone dlsease

preventi [f diseases involving bone resorption, especially osteopor03|s,
Paget' s sease, hypercal cemi a of malignancy, and netabolic bone disease
conprising the step of admnistering to a patient a conposition as defined
above. The invention further includes devices for |local and system c
sust ai ned rel ease 25 conprising a conposition as defined above. In nore
detail, the conposition as defined above may contain additional excipients
sel ected from solvents and co-sol vents (water for injection, ethanol,
gl ycerol, propylene glycol, polyethylene glycol, different oils),
solubilising, wetting, suspending, enulsifying or thickening agents
(car boxynet hyl cel | ul ose, Crenophore EL, desoxychol ate sodium 30 gel atin,
| ecithin, polysorbate 20 and 80, pol oxaner), antioxidants and reducing
agents (ascorbic acid, bisulfite sodium netabisulfite sodiunm,
antim crobial preservatives (benzyl alcohol, paraben propyl and nethyl),
buffers and pH adjusting agents (acetate, citrate, |lactate, hydrochloric
acbd, sodi um hydr oxyde), bul ki ng agents, protectants, and tonicity :VF 20
iy 2004 WO 01/52859 PCT/EPO /00417 -10 ;:a adjtistors.(sodiuinzhlore;
$lueose: benzocai ne, buvicaine, procaine, tetracaine). In a preferred
enbodi mrent of the present invention the conposition is a parenteral
conposition conprising a bi sphosphonate and a pharmaceutical 'y acceptabl e
chelating 5 agent(s) as defined above. The parenteral route of
adm ni stration of the conpositions as defined above generally conprises
subcut aneous, intranuscul ar, intravenous, transdermal, intradermal,
intranasal, intraarterial and intraperitoneal injection or infusion.
Preferably the parenteral route conprises subcutaneous, intranmuscul ar and
i ntravenous injection or infusion, and
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1 0 nore preferable the subcutaneous injection or infusicon. Further, the
invention refers to the use of the above defined conpositi orkd July 2804
preparation of medi caments useful -for treatnment and prevention of di seases
i nvol vi nYO @é3859r esor pti on, especially osteoporosis, PagetPQI/ER0S/B8EE,
‘hypercal cemi a of malignancy, and netabbtic bone di sease. The invention
also relates to the use of the above conposition for 15 the preparation of
. nedicaments useful for the preventEXAMPLES ssue damage after parenteral
adm ni strati on of bi sphosphonates, preferably by admnistration of an
aqueous solution. In addition, the invention also refers to a device for
| ocal and system c sustai ned release conprising a conposition as defined
above. For example, such de |ce may_ consi st of ﬁnplanted osnoti c punps or
external |y portabl e infusi o pirss—cYRnetEEdt6= supply 20 tube and/or a
. subcutaneously inserted cannula. Further, the invention also refers to a

devi ce for f‘(? '893 ritg%'el dtrr@abéd‘\guf?:i;_:ffé?ﬁ%[atnoﬂgc?rﬁﬂ{g:[kt?&%'xb&%ngdtﬂrat' on

of a conpos i ne ove exanpl g, used to

achi e¥e mbpbxsu&mc@ yalinerhudfesadeat pHha 4. Ot graup of spraceivedythsdest éqmwlatwrms i on

purrps g%itaﬁ%hea@l. taadam%mdymteub@ot r8p aecau&pmea&ewﬁhan widarheepagpnul a
(e.g. abl e '

pllanc Pat 886, 49 or to .
educe |54 aaafiﬁltafa a5 OfH“é refyes F%FH Sk g%faﬁepqreatﬂ@@tj IAeVO?‘t“E
i nj ect or@Ss ogl.egch Ms:mjﬂ?wd’&hbcutbnécmsnyﬂﬂﬂﬁé@dxmenl:urets béfhetrli'ghtlpﬁh\t@lﬁkhaﬁred al so
‘rel ates to i C ornu rel ease,.a o iti s defined
above i n ks’ﬁlgl %tné%orf |a(5:lr§%‘}aﬁlS eakd Wlt g‘E?:'éor es@g dmaf “’ﬁ@ of?
i-nj'eddi cibandmnatedaingtte). Ltmal ssasmfansn@de ase‘tsefaﬂdafzfmpmg a:mtam fmyvellmgm Fse
depot 1 ok gt DG (EOIBRHNASeredfilb Al f?L%ﬂ%htrmnﬁe@utrﬁ&&érms@gﬁggtaab' e

oils, thic enlng boxy net fce | ose, pol oxaner

bi odegr adaPATECHE g%ﬁn %f’l"é‘efStYF%ﬁ“EgT eIy ere bserved ey e s lafie pol yners,
pol yanhygHet&@ss nechbw@am neéropiig ik atttecal shicnracanplalds, mahkel ectrol ytes
(Al ' bum n, Pratam.n 20 Jul%]§004 WO 01/5%8_]31 QJ%EP01/00417 11

i nvent i of PRHTPE LTSS PIPBIOn S FIPRdYAs P IRIET TegSs é“ef%flef‘-‘d\f\fdrfﬁ ﬁ@%fﬁ& es and
figuries. adtR. 20 July 2004 WD 01152859 PCTI EPO1/ 00417 -

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.



- "EXAMPLES Exanple 1: Local Tolerance Test | Goups of 3 rats were treated
“WwWith test fornulations containing 1 ng ibandronate | 5 nml pydulpledt cal
saline buffered at pH 7.4. One group of rats received the test fornulation
W thout QRyeddid i onal additive, another. group received t g r@sieeabution
with 1 ng EDTA I -as an additive: Thgshack of the rat was shaved one day
before treatnment. A volunme of 0.5 m each was injected subcutaneously at
three different sites of the ri.ght of shaved back, The left side_ of
the back was treated with thBempleAdkor fRBLAL i on without 10

i bandr onat e (pI acebo). Local reactl ons wer e assessed by a scoring system

for swelling; = no . Jeaction 5,5 barel Rerce e swell

“slight swell |T|li'§ sarpe “W@é‘?‘%ﬂ?%ﬁ@ﬁ@ exasrnp I?BEf%cﬁ?@Iqx?WﬁlEKh gfﬁsce‘ifer e
swel | i ngof ED& Aot Ioeklsrexeion tobsah)eetéd@v/@rdr&aiaﬁeam fortrhbativaik tentainedBopsi ed.
At necrops d ter | sting of

Al necro én%@e%&@gwaeg% flysBloghuPanhaneRYed eI gpgap\p%%aggsggél g 1
15 ands 2 cofseatyakion pf IQmKéml Tibleaesulis ereTwstentad ipfigusesfandBudy design as
described in exanple 1 was applied to exam ne the concentratl on dependence
of the EDTA effect. .EDTA was added-at concentratio ﬁf 0.1, 20 6 0 and
10 g/ ml . Thdncesgpsiendhereis dessyidansefis e pacsence 4ia chelatigdgsnt 28EDT A o

Tol ler aSCQ)rTﬁH!A Jih Im;I&t@bls ﬁm@itm ofBBphtsphsnstes as alerdtohte@x tmpkeorata)as .
applied to.exanine.the effic oca HLeaction.to injecte
i bandr ondf&IC eb%nh nEF&‘&‘éYda“éfa/"gati%“ 8@&%@3?‘?@%8 anjiﬁlor?gs}tﬁ?néﬁlhe resul ts
a.r_g pr es eaterity bfistticgtanesusiralingsGt n2Gopsyl aftee9@4yswO 01/ 52859 PCT/ EP(11/ 00417
i Exanpl e 4-Local Tol erance Test N The same study design as described in
exanple 1 was applied to examne the efficacy of EDTA on |local reaction to
. s.c. i'hjected al endronate. The test formul ations contained 3

al endronate I m physiological saline buffered at pH 7.4. EDTA was added at
a 5 concentration of 10 ngl ET_:} [hg IEesulti;are/ Er.esinted in figures 7
and-8. In conclusion, ther 5 he presence of a

chel ating agent, as EDTA or DTPA, in injectable fornulations of

bi sphosphonat es, as al endronate or ibandronate, reduces both the intensity

and duration of | cl%langrvgrel!dtlelsg u%tsahhe i njecti i).'fzﬂn%e ahd the
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'\‘,{



" severity of subcutaneous findings at necropsy after 9 days. 10 Exanple 5: -
Parenteral Conposition | |bandronate sodiumsaltl. 125 m EDTAO Ndy 20H2010. 0
mg Sodi um chl ori de9.0 xn Sodiumh dro de g.s._topH 7.4 Water for Injection
.S. tolaQowk/;sddee Exanpl e 6: Parenteral Conposition 11 | banecTyRpdi@0s1ydi um
saltl.125 ng DTPA10.0 m Sodi um chl.ori-dg®. 0 ng Sodiumh dro de .s. topH 7.4

Water fof Injection .s. tol.0 m 20 July 2004 WO 01/52859 PCT/EPQO /00417
=14 .., Ex-ample-7: Parerj _mme;llﬁ:?g, DQSH - ). 1] ImAI endronate3.0 rrg EDTA, ..

 er
“Nat, 2H2010.0 mg Sodi um ¢ 4 \\at er

T ot 1T acg. de g.s. topH 7.
for Injection .s. tol.0 M 5 Exanple 8: Parenteral Conmposition |V
| bandronate sodiumsaltl. 125 ng EDTA, Nat, 2H20 '10.0 ng Lidocaine h
drochl ori de5. 78 chl ori de9.0 ng| Sodi 4,3 drof de .s. topH 7.4 V\ater
for Injection g. %%%buﬁ%. 20—Juty—2004 WO 6‘1/45—?859“ 15
' - | EDTA, Nay, 2!_-130 : 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

Example 8: Parenteral Composition IV

s

Ibandronate sodium salt 1.125 mg
EDTA, Nay, 2H,0 - 100 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




PCTI EPOL/ 00417 gures: "'~ ..:.. Fig. 1. Mean grade of swelling after s.c.

i njection of ibandronate solution, pH 7.4 wth and w thout 0 1% BEA (n =

9); Fig. 2: 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
solution, pH 7.4 wth and wthout 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

Wit hqut DTPA ﬁﬁhﬁr&@tescﬁﬁ&n §>H ﬁ@%ﬂz]ﬁ&ﬁiﬁt}?&m@%&hbfl&gi% S. C 'nl ection
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-amgqo - 1- hy%msf@mbé&%ﬁﬁk Jmmman'@@@ =0 qmtgmmad?%

3-(¢N-et hyl enty am no - ropane- |sp osphonic acid 5d)
DTA are combined with resultso t eﬁrst 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).



(i.bandronic acid), e)[3-(Nnethyl-Npentyl) am no-

| - hydr oxypropane- 1, 1- bi sphosphoni ¢ aci d, nonosodi um salt, no2bhyPi4e]

(i bandronate), f)

1- hydr oxy- 3- (N- met hyl - N- pent yl am no) pr opyl i dene- 1, 1- bi sposphoni ¢ acid, Q)
1- hydroxy-2-[ 3-pyri di nyl ] et hyli dene-1, 1- bi sphosphonic acid (risedronate),
Oh) 4-(hydroxynet hyl ene-1,1-bi sphosphoni ¢ 1gci d) pi peridine, i)

cycl ohept yl am nonet hyl ene- 1, 1- bi sposphoni ¢ acid (ci nadronate),

j) 1, 1-di ¢hl or onet hyl ene- 1, 1- di phosphoni ¢ acChimsd t he di ssodium salt k)
(cl odronate), 1) 1- hydroxy-3-(1-pyrrolidinyl)-propylidene-1, 1-bi sphosphoni c
acid (EB-1053), 1-hydroxyethane-1, 1-di phosphonic acid (etldronlc acid), m
6- ani no- | - hyldr dxpaEXSTal grmBositian exnaprigiamhHdnibisphesthonatsr selrctsd fram thexayp

3- (di met hyl am rensisidgwdr oxypr opyl i dene-1, 1- blsphosphonlc aci d

(ol padronate), o) [2-(2- pyrldlnyl)ethylldene] , 1- bi sphosphoni ¢ aci d

(piridronate), Opz)) (N iy r4ophipioyl -hi duo tﬁaﬂ:ﬁeh 1I-bﬁpm§ﬁma h&daci d
f L: Lgﬁggna’z)ﬁl) ¢ ac CS/ %E(}giﬂéﬁg{ g}yia(%wo) rl) ro mbuty%'gene 1 ¥ bis- plt-nospﬁ'xlogﬁggid Lot
[ (cycl oheptyl ani n¢) srmtiayl ehpdrokiEppa ﬁﬁhéxmlcmq]ﬂm Iﬁduﬁadé@ Birorfiél] or
)Ly oy 2 i doos(1 2 Bh UL el N Ldenel b pphesplion ¢ acio
accept abl e chel at i ngibagémhicRidct ed fron1EDWA and DTPA and pharnaceutlcallyr
The. composi t1on 96 arges Bt B pHr LA PP EH e pROROBNUL ot od
f.rom 15 monosodium salt, monohydrate] (1bandronate),
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,



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

i bandronate, 20 July 2004 -17 risedronate, piridronate, pam 2 dvipge04

zol endronat e and pharnmaceutically acceptable salts thereof 3. The
conposition according to claim1 or 2 wherein the bisphosphonate is 3-(N
met hyl -N-p entyl) ami no -I|-hydroxypropane-1, 1-bi sphosphonic acid
.(ibandronic 5 acid) or a pharnmaceuti cal-lly -acceptabl e salt thereof. 4. The
conposition according to any of clains 1 - 3 wherein the bi sphosphonate is
3- (N- et hyl - Nispéninyte) paidirorate, pahydioaatyprodpaisendte ahd phapiroanially ccashble
nmonosodi um s\?\shﬁsthgggfhydr ate. 5. The conposition according to any of
clains 1 - 4 ereirn the nolar ratio between the 10 bi sphosphonate and the
phar maceut ical ahl el at i | S.: 3 0.01 ¢t out 1 :
500, 6. The comesDRfPBRAA sEclfes Ll 3T Dhutcfelf B issosth e 63 MPr e o) o
rati o bet ween métbyl-Bipsphdsahimest-bydnodypropaph bil asphosplomid aciditibaptrahice

chel ati ng agent.: 4 e :50. 15 7. The conposition
accordi ng to %%@%fg?ﬁglilmna;ceitl&ﬂ%aéﬁggtraglgn%Héeré’n% ar ratio between the

bi sphosphonat e and the pharnaceutically acceptabl e chel ating agent is about
1 : 10. 8. 4Th&hsenpwositiconcessdingdd any o%cla'm,s 16f3 whereinghd bisplosphenate is 3-(-
conposition ¢ 11518 S 10} itional. i : | I cceptabl e
chel ati ng agent [sl%,l.ﬁg}.e isklltearg{l)lr?pngé?%@o rgk%%r id}%é%thg?@}%glﬁdm&gd’\%%&es?%g e
exci pi ents ar galbgherahydrate.om 20 dil uents, solvents and/or preservatives.
10. The cogosi tion according to any of clainms 1 - 9 conprising a

bi sphosphorPat ehcompopitian geeosding tapyoidaimst atf whergintthe motasgitio between the
phar macewt i calpigphagtRpbeling thehattiabl:ticRERteptabll ORiIGideagRAGR hbod@ 1R1.01

adj usting agent, anc{ a5 ol vent. 11. The conposition according to any of
claims 1 - 10 ‘@ahlsi Hé‘ in addition a local 25 anaesthetic. 12. The
conposition according to any of clains 1 - 11 wherein the pHis in the
range of. &, - THe.cofPosilibe accmpiagitd aonofatdo di-igvliceianke piolat radidbetvedPthe

mher ein the plﬁiépﬁo&[ﬂlo&‘l% aglaQgeeplgrmaééu%i‘calapac%éﬂdblg ngez}ating agentis about 1:0.1to
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.



-18 14. The conposition according to any of clainms 1-13 wherein the pHis
in the range of 6-8. 15. The conposition according to any of0 &laposs 1- 14
wherein the pHis in the range of 7-8. 16. The conposition according to
any of clainms 1 - 15 wherein the pHis ahgut 7.4. 17. The conposition
according to any of clains 1 - 16 being a parenteral conposition

conprising @) Mhekompbeitidh adeordinged by ofNHABBRY! )3 Rhérekr the Py axiRepang- 1, 1-
bi sphosphoni ¢ 6ac' d, nonosodi um salt, nonohydrate and 10 b) 0.5 - 50 ny
EDTA, Na2, 2H20." 1 The conposition according to any of clainms 1 - 17
conmprising a) 0.1 - 10 nmg 3-(N-nethyl - N-pentyl ). am no-1-hydr oxypropane-1, 1-
bi sphosphoriisc Teicdmpwsitios edicuding & ayy obramsdr-at4whéreinaths pH 50n thy range of

EDTA, Na2, 2H20;, _45 c) about 9.0 ng sodium chloride, d) sodium hydroxide
g.s. to about pH7.4 and e) water for injection g.s. to 0.5 or 1.0 m. 109.
The conposition according to any of clains 1 - 18 conpprising about 1.125 ng
i bandr onfit €65 OdiEFRMPLFITion JEEEAINE H0 ARY E%’FA{HSNHI 15 whergin the pf 18 gbentrfet-sodi um
20 chl oride, sodium hydroxide gq.s. to pH 7.4 and water for injection Q.s.
to 1.0 m. 120 ThEhenfesipiosiatiadinges engofdaiin 12M6 Wingd pirehtedal corhBodfioWr i Si ng
about 1.125 r‘rq:|0 | bandronate sodium salt, about 10 ng EDTA, Nat, 2H20,
about 5.78 g PrUSEHne hydrochl oride, about 9.0 ng sodium chl ori de,

sodi um hydr oxi de a) 0. - #0ang B+ ({R-thethrytt N-periteh) afrono-ilapelroxypmoppne-1,t0 1.0 m . 25

21. A process for p_r%‘?s%g{%) oﬁicca%foﬁr% n%%&ﬂggg%lgIHxBHQWdt}ﬁé%}édOf claims | -

20, conprising mxing east e _bisp nat e at | east one
" phar macé@ti cal | y l&fepitans EDTNpad8Y agent. 22. A process for preparing a
conposition according to claim2l1 conprising mxing at |east one

bi sphosphona! erhw dofhpakitiof asioraing tohay sBdAMd qall y 7aceapiakliagchel ating
agent 30 and a | ?gal naeﬁt plgtl i ﬁ% 8#?’13 of. a ﬁﬁgom tion a];ﬁgrdl ng to
any of claims 1 - +19rmg R Nspspiyt-N-p AHno-dRyraxyPraRatechient s usef ul
for the treatnent andigphesphonicatidyimahicsedisessaltpmonvhylyatepne

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



~resorption, especially 20 July 2004 -19 osteoporosis, Paget's disease,
hypercal cem a of malignancy, and netabolic bone disease, amb july POt
"preventing tissue damage after parenteral adm nistration of
bi sphosphonat es, said composition conprising a bi sphosphonate, a
pharmaceutically acceptabl e chelating agent and a pharmaceutically
acceptabl e excipient. 5 24. The use acco[ghpg to claim 23, wherein the
bi sphosphonate is a conpound sel ected fr t he group consisting of a)
N- et hyl - 4-am n

- | - hydyoxyb,.utylidenes | .1-pisphosphoni,c acid, .b
o (N, N i et ny aiseRer b Hegs it biretenietnia oF bRBERRBE At sl yobe o
3-am no- | - hydr ehisgpreomd fudbpeprtyéntingdphusiainmge eftagiaterntpahidininisatatidpn of 10 d)
3- (N- et hyl - N- pent, 1o 01Q5:l4 LKA = 1.3 hi o] L.g.
el Ao SRl oty
| - hydr oxypr opaieceptzblashelafing perat pad a phermacaeinglp accepteblglersipienhohydr at €]
(i bandronate), f) . . . . .
1- hydr oxys S-MNmmthcbkcﬁ@?toy&lﬂm TH) WheRRY tHebaiphodphbnRicSPPEMMPRIH Rbdd 15
s)) 1-hydroxy-2?l3-8§;|d|nép%ekﬁélFdene-l,l-blsphosphonlc aci d
(risedronate), "W "EEPRHFERYRePhyl ene- 1, 1 - bi sphosphonic
aci d) pi peridine, ia) Noledhdgtarhimot hhpdrokybueylelenell; bbisplasphoric acidci d
(cinmadronate), j) 1, 1-4jghi.or t hyl - 1 .1-djphos i.c_acid and the
di ssodi um sal t ((l,)a oér@jﬁgf Tlf%[& o?-ri?hydréxybu{ylﬂgenegP,?-q)ls-pﬁlosp onic acid,
1- hydr oxy- 3- ( 1- pykj oBiahhing! I hpdropgpropdidend-1 i~ bisshplsphatio adid (pahidrdmate), 1053) ,
1) 1-hydypoxyet hanes1l,1-6di pho oni c.,aci.d (etidronic aci . P
6- ami no- {(P hydr oxy?i%t érlﬁl\ﬁ&f?g‘ﬁ&fl’ e ﬁBEB%"&?F?Yég%’il’lio%(ﬁﬁl&'rl%PB%%?S@??H‘C Agid
3- (di net hyl am no) - 1- Kipdndeopjraepd)] i dene- 1, 1- bi sphosphonic acid 25 .
(ol padronate), o) EZ- -pyridinyl)ethylide -1, 1- bi sph honi c .aci.d
(piridronate), p)¢ 41%%N8¥g%%%ﬁb?%$ﬂp%ﬂﬁFﬁg’ dicyyprppa 'Eﬁg§ rhapic g¢id,
(tiludronate), and/otmomppodium salt, monohydrate] (ibandronate),
1- hydroxy-2- (1Hi g dazql,- 1- t hylidene-1.1-bi sphosphoni.c. aci d .
(zol endronate). 3@ r ﬁ@&vﬁ%ﬁ@ﬁ%‘:“&ﬁﬁﬁ%ﬁﬂ Hﬁﬂﬁ&%’}’ i %ﬂhkgﬁﬂﬁwpen’éé‘ﬂﬁl’
(icadrongfe), andgdr i-hydroxy-2-[3-pyridinyllethylidene-1,1-bisphosphonic acid (risedronate),
h) 4-(hydroxymethylene-1,1-bisphosphonic acid)piperidine,
i) cycloheptylaminomethylene-1,1-bisposphonic acid (cimadronate),
j)  Ll-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,



s) [ 1-hydroxy-2i mdazo-(1,2-a) pyridin-3-ylethylidene] -bisphosphonic acid
and pharmaceutically acceptable salts thereof. 25. The use azErougbo®ito
*claim 23 or 24 wherein the bi sphosphonate is selected fromthe group

consi sting of cimadronate, clodronate, tiludronate, etidronate,

| bandronate, 20 July 2004 -20 risedronate, piridronate, pam dronate,

zol endronat e and pharnmaceutically accept ag e salts thereof. 26. The use
according to any of clainms 23 - 25 vvherel A the bi sphosphonate is 3-(N

met hyl N penty e ARhAe: ﬂmﬁy AERIL Bhifte okl GRROFRNHAL G Ak DML ©

5 acid) or ap armaceuth ca €'sa
accordi ng to amsltsehergpfai ns 23 - 26 V\/nerel n the bi sphosphonate is 3-(N

nmet hyl - N- penty!ﬁj@am no- | -hydroxypropane-1, 1-bi sphosphoni ¢ aci d, nonosodi um
salt, monohyér Ihe usomcorting tesanyf cloias 24 1vwherginghe bisphosphomate is37(Nther ei n

the phar naceut IR 1IN ﬁ@gtﬂahs 1- ﬂﬁirﬁ%r@#dd@gl 9%@%10@55031&@(%%9%&8&' ly

acceptabl e salt thereof iI's a conpound la two or nore of its
functiond groapd) o1 ap @ﬁéﬁ@ﬁlcé@h?ﬂcéméblemltwemfal cations. 29. The use
according to any of clains 23 - 28 wherein the chelating agent is a

phar maceut i oal ke a%%&@%gm&xmﬁimﬁa%z@wﬂ&eﬁ tﬁb%ﬁmsﬂéﬁé%@i I3y(N-
acceptable salt 15 thereo he use according to any. clains, 23 - 29

wher ei n the phartaddipesyD amisad-hrdraygprapanst L] blsgh?@élpw aF#domOPﬁ@)Cb‘F@up
consi sting of BB ModdhPdratEGTA, HEDTA, NTA,  triethanol am ne,
8- hydroxqu|noI|ne citric acid, tartaric acid, phosphoric acid, gluconic

aci d, sacchagi trhaﬁhédaccbmlﬁgiﬂomr@mfelranﬁs 2Ll ﬂ?wﬁéir@fh(lﬁé hﬂhﬁ@éwﬁi&m}i dceepiable,

IeC|th|n 20 di drox et ci ne, .nhen n pt opha erin,
Sorbi tol 1%and PPN AEALE! Goa i derddeaB et E R ek g%f"‘%?ﬂ%“‘bg@%{c
according to aﬁyrntsfwa:tvai ommas: of 16(Fummgmel| grotfserihistaped ogmplgesstwittsmstal ect ed
from the groug &q{gm sting of EDTA, DTPA, citric acid, tartaric acid,
phosphoric aci gl uconic acid or a pharmaceutically acceptable salt
thereof. 25 32. The use accordin ,«;3 any of clains 23 - 31 wherein the
phar maceut i @31 Me gpredcaeiding toage cl;alsm A2&yikeremphe drelatinglagentdceut i cal |y

accept abl e sal hmﬂce@ﬁcaﬁ;’»ac&pﬁbmlﬁ@&&ra@im d phadYceRticillydicbdiable salt32

wher ei n the nol_ar fatlo bet ween t
thereo

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.



. bi sphosphonate and the pharnmaceutically acceptable chel ating agent is about
1: 0.01 to about 1 : 500. 30 34. The use according to any 20 Judy a0 23 -
33 wherein the nolar ratio between the bisphosphonate and the
pharmaceutically acceptable chelating agent is about 1 : 0.1 to about 1 :
50. 20 July 2004 -21 35. The use according to any of clainms 23 - 34 wherein
the nolar ratio between the bisphosphonatg_and the pharmaceutically
acceptabl e chelating agent is about 1: 10. 36. The use according to any of

clains 23 - 335 i il 0 i it onal
phar maceut i c%l |T§Q§%§%%{) gcgﬁéfdéﬂgﬁgltcﬁrgpégeﬂgﬁﬁgﬁg%ﬁﬁaﬁﬁ&ﬁgﬂ&

) The use according to
cl ai m 36 wher eiwphrephopatesnd thepharmacaiticallyaascentehle ehdlatimgrgent isdhops b 40.

and/ or preservatives. 38. The use according to claim23 - 37 conprising a
bi sphosphonaise e e agpoadingaeatty ofalainis 2 CEPivh&reid thakémpbeti®otomprises one or

B usting agenmoRRianogd geRtacalicdd FRER BRI £0 any o1 "ol ai me

23 - 38 conprising in addition a |local anaesthetic. 40. The use according
to any of5 cl3di fheaBe accoeding b daim IGreheykini the exvipients arersglectod fiem dih@nts, 41. The

use accordi ng tg18MY alllyof bidsBBafves. 40 wherein the pHis in the range of 4
- 9. 42. The use according to any of clains 23 - 41 wherein the pHis in

the range of 6 - 8. 43. The yse according.to any .of clains 23 - 42 wherein
the pH is |8 Mhedisnaeeopdingte daig 5518 combrisng 1EPhasebATHERF 4 o any of
clains 23 - 43 phaghedentitdlly apddptablesabtierdofda pdrmalhicilbeacagnablechignting any of
clains 23 - 44 beitng o%ﬁﬁvregtterala[a T lgs%téngnnﬁorggfviersl%ng' a) 0.1- 10 ny

3- (N- et hyI-N—ﬁ'g?ﬂy 5 ) na§-’|’z1'%9 roxyprep he- e f I'sphosphoni ¢ aci d,
monosodi um salt, nonohydrate and b) 0.5 - 50 ng EDTA, Na2, 2H20. 20 46. The
use accot@i #g. tlheanyagbrdihgimamydfclangs onp ¢arnprsing ingidditionjlopg) anaesthetic.
3-(N-net hyl - N-pentyl) am no- |-hydroxypropane-1, 1- bi sphosphoni ¢ aci d,

monosodi um s@l tTheNRASABENIAL & ardofladns 2P 039WhERALNBR i2 ee raifge Abaub, 9. 0
ng sodi um chl oride, 25 d) Sodi um hydroxide g.s. to about pH 7.4 and e)

water for | %1 Thelse géc%i'dihg tooén5y oc%rcla}rhg 23[11- 40 wherein the pH is in the range of 4 - 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.



. 47. The use according to any of clains 23 - 46 conprising about 1.125 ny

i bandronate sodiumsalt, about 10 ng EDTA, Nat, 2H20, about2®J@yggosodi um
‘chl oride, sodium hydroxide gq.s. to pH 7.4 and water for injection gq.s. to
1.0 m. 20 July 2004 -22 48. The use according to any of clains 23 - 47
conprising about 1.125 ny i bandronate sodiumsalt, about 10 ng EDTA, Nat,
2H20, about 5.78 ng |idocai ne hydrochl ori.ge,. about 9.0 ng sodi um chl ori de,
'sodi um hydroxide g.s. to pH 7.4 and water for injection q.s. to 1.0 nm. 5

49. The use @&¢ Cﬂfedisélgccbﬁil ib Ay of |cﬁ'irﬁ§232347 C&IZPBM?I?% Mt 1185 &%’IBﬁgirBhﬁRQ s

an aqueous solu i?P VI de for local an é em ¢_sust ease
conprising a céH‘EJ‘H taltpabot 18 meg FIoTA Nazgpi2(4rabepgs.A% me lidoggne 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.

5 49. The use according to any of claims 23 - 48 wherein the composition is an aqueous
solution.

50. Device for local and systemic sustained release comprising a composition according to
any of claims 1 - 20.





