PHARVACEUTI CAL COVPOSI TI ON COMPRI SI NG A STRONTI UM SALT, VITAM N D AND
A CYCLODEXTRI N The present invention relates to a pharnmaceuti cal
~conposition conprising a strontiumsalt, vitamn D and a cycl odextrin
and also to the use thereof in the treajnment of bone di seases and

art hrosis. .St i i ra rib
especi al | ypﬁiﬁmgg? EH?’Cs‘f\?)'e(écﬁ‘?‘?é%ﬂ@ﬁ%é%t%%é%%ﬁ&%ﬁ%gﬁg%@gﬁé%D %‘QBA
1 534 305 and EP 1 845082. Conpositions conprising a strontiumsalt
and Vi t anfhe frefay hivometh K36 toReshalMadanedl iceniBNABh cbMpH&hE Astrontium salt,
Application WO 2004/ 098618. Pharnmaceutical comnpositions conprising

st ront i uriilfeaeChand aayclodaximn andalse ve theeisa thikrsefrinkibel ticpinat ehbone diseases
Appl i cati o}s] aﬁ&lmlsﬁaszwm. 10 The Applicant has found that conpl exing
vitanmn B Wi a ‘cycl odextrin simultaneously inproves the stability
and the uniformty of content of the vitamin Dwthin the

conposition. Vitamn D is understood to be cholecalciferol (vitamn.
D3), er gdéssl o steqnbiuny galisoin therapy dhas deen descrisd.rgspeaiay in RateAt gyifisations
cal ci &1 qip § 31 26T (50X ¥yd 18} 33305 2 RBIPG gdsiam n D preferably

used. i n conpositions according to the rnvention 1S vitamn D3.

Anong4t he cycl odextrins that may be used in conpositions according to
the invention there may. be nmentioned, w thout inplying any . ) .
linitati Biﬂm%ﬂsw &8&&%&%& Sty e384 viamim i %ﬁvegv@?%ﬁsw&bﬁﬁ% dn gpperic
substi t Utrethn@f in MR Hdplighiish Wes D004/0988TRNY the substi t uted
cyclodextrins there nay be nore especially mentioned a20

cycl odexthharacepeal yesinepbsitions rompmiging- styaritiodexandlate andbwitanint Bdhie been

prt or r ety ERBA e APEIREPRERN 1 EH7BE 157Cycl oot i ns. - Anong t he

substituted f3-cyclodextrins there may be nore especially nentioned
HPBCDs (h droxyprogééli- -cycl odextrins), SBECDs (sul phobutyl ether
0- cydPodéeberfpalicag %Tgxuﬁénh%tecdmml%ag tvitamin, Drwtthya ecdeflextrin simultaneously

[3-cycloqx?\? j UGk g:n!% . ) .. o _
(hept aki s h{é}egusth%é?‘?%{ﬁﬁ) Qh -c?cvrggoe%IWi r?f,coﬂ}ﬁ%é)tk rdgnggﬁﬁn;l/n D within the
nmet hyl at edmip8sicynl odextrin) or TRIMEB 5(heptaki s(2,3 ,6- tri- 0-m

et hyl )43-cycl odextrin). Anobng the strontiumsalts there nmay be nore
especi al Iy mentioned strontiumranel ate, strontiumrnalonate,

stronti unyigsehad §s uAlériBb Y8bk- AR RRAIRALS! (ﬁun%tﬂ)ﬂ%g%%&iff%ﬁ (vitamin Dy),
strontium borate, strontium canphorate, strontium’carbonate,

st r ont i usrkatielgRbthadetxyyitaninddi)ion ealcittiola{l @5-dihydrokyitamin Ds).

et hanesul.phonat e, ~strontium formate, .strontium funprate,.. 10 . .
Strone it AR P @b fiedth SPmPasilits Scoriiie PURY Ay GpingeR vitamin D
phosphate, strontium/lactate, strontiumL-lactate, strontium

L-mal ate, strontium nmaleate, strontium nethanesul phonate, strontium
ni trat e, Adpenghtheuencdodextins, that maritheunseghiosesivanasitions raseending to the invention

pr opanes hgnat,e, stronti um succinate tronti um sul phat.e trontium
Par b rat o Dn i o8 omSloR R Tl Fibp Medinlih ftione sl RER B By bdetRs
conposi t ihAd§-cysea&aing ih SubshddWaMsioRiliBg fGnRY be nore especially
mentioned thoSe that are suitable for oral adm nistration, and
especially tablets and dragees to be swall owed, tablets to be chewed,
effervesgent tablets, .djispersible.tabl ets, suplingual tablets, .
capsul es AT0E § & rPuiiegy Cxcledrftins thers gty b mere: Pt ndieatipned o-
sal t oo Vi bATOAEXRANBEVALRARH bl 1\ IEIRBATAE SEHLIERY 1P BnC UMASH! A1,
according to the rnvention conprise-one or nore exclpients or

carri er shgdrokyaepdl drsalpihsbutlyLdthércgoiyss bi nders, di si ntegrating

agents, colourants, sweeteners, flavouring agents.

Preferred cyclodextrins are substituted -cyclodextrins.



By way of exanple of excipients or carriers there may be nentioned:
as diluents: |actose, dextrose, sucrose, mannitol, sorbitol,

-cel lul ose, 25* as lubricants: silica, talc, stearic acid and its
magnesi um and cal cium salts, polyethylene glycol, as binders:

al um ni um and nmagnesi um si | i cat e st ar ch, gelatin, methylcellulose,

s i ng\w Ll aelLphoss and. pobyvi vl pyrrol | doney, el odextfip,

m xtures, | e
Sueet ener 82@2&@%@% S%%‘@D‘J‘t GUERSTHIP AR ci efodsprine) and
stront| “rﬁh@ﬁl'ylatém of ﬁbertiangl ﬁlbtﬁsiﬁwdl Blycloasmast ki@ ad DIV ¢haihiis(2,6-di-O-
bet ween 40 % and 99.9 % i ncl usive. The anmount of

st ront i unms@éyb-f nyqlhféexp‘rma)s r&ﬁMﬁB dadndenvipostthyleredi §-qycidextain) yor TRIMEB
between 5@20 E%ga;gg |nﬁllg%| ve, The anmount of vitamin D3 in the
phar me RIgKT ng Y ﬁzryélfoélF}étHF‘ between 5 jig (200 IU) and
175 ji g (7000 1V inclusive. The anmount of cyclodextrin in the
pharmaceutical conposition is preferably between 200 jig and 140 ng,
nmor e pr ef Amabf\thd etroei@m Zalty) themel %G b@mdrﬂetsmiaﬂe m&ﬂio'ﬁ@é st@nfiembynelate,
wei ght bet we ween t he anmount of .vitam.n Dsgnd the cl odextrin

is prefer Y UBe: RAGRATy AR AETIRICI 1n T%EP% %s éﬁgmﬂ%eﬁtﬁa&ﬁte

rel ates alptitm BoRu@f sthdiguRD REMBES ! %ﬁbnﬁ&ﬁp@&béﬂa@@ss@ﬁﬁ@ﬁﬂ ikB@ghRarate,
the invention in the treatnent of bone di seases, nore especial ly

ost eopeni ﬁroaxﬁdmos;tteé@oa%tmhslm afhanpsylphioaater ssionwm Girmate; tatostism fignarate,

'[A‘):B:\B/E leé\tr!a tnéx éw ?Iﬁluf} g]f)ltacl:lg‘/act , St on ugrln rttydr:ﬂggn Bhoslphatebsftronttum lactate,
substitut stﬂjihtl(ifn Dilddtie) srobdiufel mydlatgr Qﬂﬂﬁlufn eyhedexddtiun methanesulphonate
HPBCDhydr oxypr opyl - p- cycI odextrin. Rilrelative humdity

RANEBr andbifinyiUie fiafe t-e@n iRy efade xtFani U RARROHL ﬁtquEt‘W%/ mt&ee%%t@mte

cyel odext bl AYE! 46RO R sSHRRM tikdien of RAVEB i's 126

met hyl gr oups ext
and also hydrates thereof.

15 Among the pharmaceutical compositions according to the invention there may be more
especially mentioned those that are suitable for oral administration, and especially tablets
and dragées to be swallowed, tablets to be chewed, effervescent tablets, dispersible tablets,

sublingual tablets, capsules, and granules for sachets.

In addition to the strontium salt, vitamin D and cyclodextrin, the pharmaceutical
20  compositions according to the invention comprise one or more excipients or carriers such
as diluents, lubricants, binders, disintegrating agents, colourants, sweeteners, flavouring

agents.

By way of example of excipients or carriers there may be mentioned:
¢ qas diluents: lactose, dextrose, sucrose, mannitol, sorbitol, cellulose,
25  * as lubricants: silica, talc, stearic acid and its magnesium and calcium salts, polyethylene
glycol,
¢ as binders: aluminium and magnesium silicate, starch, gelatin, methylcellulose, sodium

carboxymethylcellulose and polyvinylpyrrolidone, maltodextrin,



SBECDsul phobutyl ether P-cyclodextrin lU nternational units. 1000 |1U
=25 jig of vitamn D.

"TRLMEBhept aki s(2, 3,6-tri-O nethyl)-13-cycl odextrin. The degree of
substitution of TRIMEB is 21 nethyl groups / cyclodextrin. The
Exanpl es hereinbelow illustrate the invention. EXAMPLE 1: Conpl ex of

vitamn 1)3 and.F R 5 le LA 25 jig._of. cholecalgiferol are

m xed i nt%) fggg%%gggsm%%@n%&% ealmdorit? g??({%lﬁt a gtr : eﬁlﬁré’e?g%emmt%es’
t hen renpvechrbyxyspstiayltdimlee, sodi@pbidstaateilose, Exanple 1B 25 jig
of cholecalciferol are mxed into 9.975 ng of RAMEB in water or

t ert - but ahofS SWas&enerys aIPREAMES| acep e s¥as9leee-by sprayi ng or

| yophilisation. Exanple IC 25 jig of cholecalciferol are mxed into
19.975 ng de RAMEB in water or tert-butanol; the solvent is then
removed bjhesperagtitng af stioydpii daitsatthopharmaceuticXAdddhfosZionAk @E*elff&faﬁlyt l'beg‘aben
conpositi for sachet contajning 2 g of strontium 15ranel ate an
1038 1U o$&%%ngrﬁ%r9 &b@‘t’ { WCBIAVEhe conpl ex of vitamin D3 and RAVEB
or Exanple 1A is mxed into 4 g of Protel ose granules containing 2 g
or anhydrous strontiumranel ate. Anhydrous strontiumranel ate

20Chol ecalled fimpuht FAMEBtAspaslt ameghdvphdrothexdticah coapoditiol i2gre?&aplygbetween

5 200 mgand 2 g inclusive.
The amount of vitamin Dj; in the pharmaceutical composition is preferably between 5 ug
(200 TU) and 175 pg (7000 IU) inclusive.
The amount of cyclodextrin in the pharmaceutical composition is preferably between

200 pg and 140 mg, more preferably between 2 mg and 70 mg, inclusive.

10 The ratio by weight between the amount of vitamin D and the amount of cyclodextrin is

preferably between 1/40 and 1/800 inclusive.
The present invention relates also to use of the pharmaceutical compositions according to
the invention in the treatment of bone diseases, more especially osteopenia and

osteoporosis, and in the treatment of arthrosis.

15 ABBREVIATIONS / ACRONYMS

DIMEB heptakis(2,6-di-O-methyl)-B-cyclodextrin. The degree of substitution of
DIMEB is 14 methyl groups / cyclodextrin.

HPBCD hydroxypropyl-B-cyclodextrin.

RH relative humidity

20 RAMEB randomly methylated B-cyclodextrin (RAndomly MEthylated Beta-
cyclodextrin). The average degree of substitution of RAMEB is 12.6
methyl groups / cyclodextrin.

SBECD sulphobutyl ether B-cyclodextrin
U international units. 1000 TU = 25 pg of vitamin D.



0.975 ng 20 ng 400 ng 948 ng Exanple 2B The conplex of vitam n D3
and RAMEB of Exanple 1B is mxed into 4 g of Protel ose granul es
containing 2 g of anhydrous strontiumranel ate. Anhydrous strontium
ranel at e2 g 5Chol ecal ci ferol 25 Rg RAMEBY. 975 ng Aspartane20 ny

Mal t odextri n400 ng Mannitol 948 ng 10 Exanpl e 2C The conpl ex of

o anul o5 HBRUEPn ng PoPgkST SRHY e TP DI P e fesre3hygeon of

strontiumranel ate @ml\mhscnfl%@bl JouFANERILRRAIH ame Mal todextrin
Mannitol 2g 25 lig 19.

The Examples hereinbelow illustrate the invention.

EXAMPLE 1: Complex of vitamin D; and RAMEB:

5  Example 1A
25 pg of cholecalciferol are mixed into 0.975 mg of RAMEB in water or tert-butanol; the

solvent is then removed by spraying or lyophilisation.

Example 1B
25 ug of cholecalciferol are mixed into 9.975 mg of RAMEB in water or tert-butanol; the

10 solvent is then removed by spraying or lyophilisation.

Example 1C
25 ug of cholecalciferol are mixed into 19.975 mg de RAMEB in water or tert-butanol; the

solvent is then removed by spraying or lyophilisation.

EXAMPLE 2: Pharmaceutical composition for a sachet containing 2 g of stroentium

15 ranelate and 1000 IU of vitamin D3

Example 2A

The complex of vitamin D3 and RAMEB of Example 1A is mixed into 4 g of Protelos®

granules containing 2 g of anhydrous strontium ranelate.

Anhydrous strontium ranelate 2g
20  Cholecalciferol 25 ug
RAMEB 0.975 mg
Aspartame 20 mg
Maltodextrin 400 mg

Mannitol 948 mg



20 mg 400 ng 948 ny EXKMPLE 3: Tabl et containing 600 ng of
strontium mal onate and 500 11U of 20vitam n D3 Exanple 3A Anhydrous
‘strontium nmal onate600 ny -6- RAMEB487.5 jig Mcrocrystalline

cel | ul o0se87 ngy Pol yvi done24 ng Anhydrous.colloidal silica5 ng 5
Magnesi um st earat e5 ng Exanpl e 3B Anhydrous strontium nmal onat e600 ny
Chol ecal ciferol 12.5 jig RAMEB9. 9875 ng toM crocrystalline cellul ose87
nmg Pol yvi done24 ng Anhydrous colloidal silicab5 ng Magnesi um st ear at eb

ngy Example 2B

The complex of vitamin D3 and RAMEB of Example 1B is mixed into 4 g of Protelos®

granules containing 2 g of anhydrous strontium ranelate.

Anhydrous strontium ranelate 2¢g
5  Cholecalciferol 25 ug
RAMEB 9.975 mg
Aspartame 20 mg
Maltodextrin 400 mg
Mannitol 948 mg

10  Example 2C

The complex of vitamin D3 and RAMEB of Example 1C is mixed into 4 g of Protelos®

granules containing 2 g of anhydrous strontium ranelate.

Anhydrous strontium ranelate 2g
Cholecalciferol 25 ug
15 RAMEB 19.975 mg
Aspartame 20 mg
Maltodextrin 400 mg
Mannitol 948 mg

EXAMPLE 3: Tablet containing 600 mg of strontium malonate and 500 IU of

20 vitamin D3
Example 3A
Anhydrous strontium malonate 600 mg

Cholecalciferol 12.5 ng



Preparation of the tablet of Exanple 3. 15 For about 5000 tablets:
3000 g of strontium nmal onate and 170 g of mcrocrystalline cellul ose
-are carefully mxed. The mxture is screened, and then 120 g of

pol yvi done and purified water (qg.s.p. tg. obtain a honpgeneous _
granul ate - about 375 g) are added. The granulate is screened, dried
at 40C foﬁ@éX to 3 hours, and then screened again. 2025 g of

anhydr ous idal silica and 265 g of microcrystalline ceéld74liese

are caref WikderyHalfMd RNGoscr eened and then added to the prev&g%ééy
prepared granul'ate and the conplex of Exanple 1 (2.5 g of conpl I A
when it ibBolgedoned to prepare tablets according to Exanple 38459 g
of conpl ex nghenl't%#s.desired to prepare tablets accordlngsto
Exanpl e Y %@Uﬁ”@l Sifid resulting mxture are added to 255§bf

screened MRIAGSIHRIesi@Ar ate and then, when a honbgeneous nixtyh% is
I

obt ai ned,

the rest of the mxture is added. The final m xture

conpressed. -7- EXAMPLE 4: Tablet containing 798 ng of strontium

acetate q§g¥%§§é§p of vitamn D3 Anhydrous strontium acetate798 ny
5Chol ecal 77 12.5 |ig RAMER487.5 )1.g Mcrocrystalline

cel lul osell6 ng Poly idone32 ng Anhydrous colloidal silica6.66 nmy to
Magnesi um st ear at €6. 66 ng Exanpl e 413 Anhydrous strontium acet at e798

ng Cho | Xdreus syontium RYORAKERI. 9875 ny 600 mg
Cholecalciferol 12.5 ng
RAMEB 9.9875 mg

10 Microcrystalline cellulose 87 mg
Polyvidone 24 mg
Anhydrous colloidal silica 5 mg
Magnesium stearate 5mg
Preparation of the tablet of Example 3.

15 For about 5000 tablets:

3000 g of strontium malonate and 170 g of microcrystalline cellulose are carefully mixed.
The mixture is screened, and then 120 g of polyvidone and purified water (q.s.p. to obtain a
homogeneous granulate — about 375 g) are added. The granulate is screened, dried at 40°C
for 22 to 3 hours, and then screened again.

20 25 g of anhydrous colloidal silica and 265 g of microcrystalline cellulose are carefully
mixed and screened and then added to the previously prepared granulate and the complex
of Example 1 (2.5 g of complex 1A when it is desired to prepare tablets according to
Example 3A; 50 g of complex 1C when it is desired to prepare tablets according to
Example 3B).

25 300 g of the resulting mixture are added to 25 g of screened magnesium stearate and then,

when a homogeneous mixture is obtained, the rest of the mixture is added.

The final mixture is compressed.



15M crocrystalline cellul osell6 ng Pol yvi done32 ng Anhydrous
colloidal silica6.66 ng Magnesi um stearate6.66 ng Preparation of the
‘tabl et of Exanple 4. 7()For about 5000 tablets. 3990 g of strontium
acetate and 227 g of microcrystalline cellulose arc carefully m xed.
The m xture is screened, and then 160 g of poly-vidone and purified

wat er (q. . bt aj.n. .a honobgenpeo granul ate - about 500 g) are
Added.  THENAMEEECE: "FanEy aapBaimeor DB o o msjunp 19%state. ShGNG IU of
and then screened aga{,i@amg@ﬁ?. 3 g of anhydrous colloidal silica and

I

353 g of mcrocrystalline cellulose are carefully m xed and screened
and then added to the previously prepared granul ate and the conpl ex
of Exarrplgxalmg_g4@ g of conplex A when it is desired to prepare
tablets according to -8- Exanple 4A; 50 g of conplex IC when it is
desired to prepare tablets according to Exanple 4B). 400 g of the
resul ti ngAAhydrbiSstdhgudddedid 0 33.3 g of screened magnesi um@%%ate
and then, when a honbgeneous m xture is obtained, the rest of t

m xt urse iGhedaédferdlt he final mixture is conpressed. EXAMPLE15;5 [i@bl et
cont ai ni % ng of strontium succinate and 500 11U of vitam n D3
Exanpl e &ﬁ%@dr ous strontium succi nate790 ng toChol ecal ci48rakg 2. 5

pg RANEB%Ycr@cr?&aﬁ'ﬂn@%QM}X&t alline cellulosell4.5 ng Pol yvi dqqg?fr}g. 6 ng

Polyvidone 32 mg
Anhydrous colloidal silica 6.66 mg
10 Magnesium stearate 6.66 mg
Example 4B
Anhydrous strontium acetate 798 mg
Cholecalciferol 125 g
RAMEB 9.9875 mg
15 Microcrystalline cellulose 116 mg
Polyvidone 32 mg
Anhydrous colloidal silica 6.66 mg
Magnesium stearate 6.66 mg

Preparation of the tablet of Example 4.
20  For about 5000 tablets:

3990 g of strontium acetate and 227 g of microcrystalline cellulose are carefully mixed.
The mixture is screened, and then 160 g of polyvidone and purified water (q.s.p. to obtain a
homogeneous granulate — about 500 g) are added. The granulate is screened, dried at 40°C
for 2% to 3 hours, and then screened again.

25 33.3 g of anhydrous colloidal silica and 353 g of microcrystalline cellulose are carefully
mixed and screened and then added to the previously prepared granulate and the complex

of Example 1 (2.5 g of complex 1A when it is desired to prepare tablets according to



Anhydrous colloidal silica6.6 ng 15 Magnesi um stearate6.6 ng Exanple
5B Anhydrous strontium succi nate790 ng Chol ecalci ferol 12.5 ug
"RAMEB9. 9875 ng 20M crocrystalline cellul osell4.5 ng Pol y-vi done31. 6
ng Anhydrous colloidal silica6.6 ng Maggesi um stearatc6.6 ny
Preparation of the tablet of Exanple 5. 25 For about 5000 tablets:

3950 g of _stragntjumsuccjnate. and 224 g.of mcrocrystalli cel | ul pse
are caref%§¥§8ﬁf&gg$6f%8%ﬁ9§?5¥e9?§wg%¥8éﬁe F“'idoﬂﬁ@ﬁ“ﬁﬁgﬁgs&F““mngto
pol yvi donexanslcpwyi fied water (g.s.p. to obtain a honmpgeneous

granul ate - about 500 g) are added. The granulate is screened, dried
at 40C f ot002g Rftthe Zesabingsmixdwg arbaddettedhdd afjairmencd3magrehivan higateusnd

col l oidal ;sili,ca and 348 of. mcrogrystalline | ul. gse .ar

careful | ythrérll!l’xvgé?naaﬁhcf) 8¢ eé’%%égdmé( efsréaﬁglgﬁfgé%e fegt ‘fcfﬁ ° ’gwedﬁﬁﬁf’d'

pr eparsed Diicafimd] atietand dohpreesm! ex 5 of Exanple 1 (2.5 g of conpl ex

| A when it is desired to prepare tablets according to Exanple 5A; 50

g of conplex 1C when it is desired to prepare tablets according to
Exanpl e ) of ] i Xt ur re.added t.o 33 o)

Sor ooned EAAMEBRES SO TG, SR 3o e bP A BRsliBat o R0 U or
obt ai ned, the rest ofvitdmeinxture is added. inThe final mxture is
conpressgg. EXAggLE 6: Tablet containing 900 ng of strontium

ket ogl ut pl 500 Iti of vitam n D3

Anhydrous strontium succinate 790 mg

10 Cholecalciferol 12.5 pg
RAMEB 487.5 ug
Microcrystalline cellulose | 114.5 mg
Polyvidone 31.6 mg
Anhydrous colloidal silica 6.6 mg

15 Magnesium stearate 6.6 mg
Example 5B
Anhydrous strontium succinate 790 mg
Cholecalciferol 12.5 ng
RAMEB 9.9875 mg

20  Microcrystalline cellulose 114.5 mg
Polyvidone 31.6 mg
Anhydrous colloidal silica 6.6 mg
Magnesium stearate ‘ 6.6 mg

Preparation of the tablet of Example 5.
25  For about 5000 tablets:

3950 g of strontium succinate and 224 g of microcrystalline cellulose are carefully mixed.

The mixture is screened, and then 158 g of polyvidone and purified water (q.s.p. to obtain a



Exanpl e 6A Anhydrous strontium ket ogl ut arat e900 ng

15Chol ecal ciferol 12.5 jig RAMEB487.5 jig Mcrocrystalline

-cel l ul 0se130.5 ng Pol yvi done36 ng Anhydrous colloidal silica7.5 ng 20
Magnesi um stearate7.5 ng Exanpl e 611 Ankgydrous strontium

ket ogl ut arat e900 ng Chol ecal ciferol 12.5 ji g RAVEB9. 9875 ng

25M crocrystal line cel |L.ul osel30 Pol,yvi done36 Anhydrous, . o
col'| of dal M ficpsRefifpyidte 2oBoNn e B hsir ot B @ty SRRlhrD st apf0°C
the tabl efor 0f; tB>3HIIE afd thehQbredRQUEcarP00 tabl ets: 4500 g of strontium
ketogl utarate and 255 g of mcrocrystalline cellulose are carefully

5 ni xed. 3the ofi sahydeus sodeidebpidida and B48he ! 180ragrystallped gelludenseararvdrefully
purified wat

) ar e adiied odefeha i 8% S8 odREa SRR L S ARE P riaio FRE teoogbiex
hour s,s ang Ekenplscr eepedofgemplex 1A when it is desired to prepare tablets according to
Example 5A; 50 g of complex 1C when it is desired to prepare tablets according to
Example 5B).
400 g of the resulting mixture are added to 33 g of screened magnesium stearate and then,

when a homogeneous mixture is obtained, the rest of the mixture is added.

10 The final mixture is compressed.

EXAMPLE 6: Tablet containing 900 mg of strontium ketoglutarate and 500 IU of

vitamin D3

Example 6A

Anhydrous strontium ketoglutarate 900 mg
15 Cholecalciferol 12.5 pg

RAMEB 487.5 pug

Microcrystalline cellulose 130.5 mg

Polyvidone 36 mg

Anhydrous colloidal silica 7.5 mg
20  Magnesium stearate 7.5 mg

Example 6B

Anhydrous strontium ketoglutarate 900 mg

Cholecalciferol 12.5 ng

RAMEB 9.9875 mg
25  Microcrystalline cellulose 130.5 mg

Polyvidone 36 mg

Anhydrous colloidal silica 7.5 mg



37.5 g of anhydrous colloidal silica and 397 g of mcrocrystalline
cellulose are carefully m xed and screened and then added to the
‘previously prepared granulate and the conplex to of Exanple 1 (2.5 g
of conplex A when it is desired to prepare tablets according to
Exanpl e 6A; 50 g of conmplex IC when it is desired to prepare tablets
accordin%wéo Exa np B). 525 g of the resulting m xture are,7 dded to
37.5 g of 8?%¥Haae esium stearate and then, when a honmogen&Bus

m xture is obtained, the rest of the m xture i s added. 15The fi nal

m xture is conpressed EXAMPLE 7: Stability of the vitam n D - FRAVEB
conpl ex ofrepaatien ef thg tathet oftfabinpla & of the vitanmi n D3+RAMEB conpl ex

of Exanp
of: 1) p
(DSM. 9
glass (s
nat ur &

pure vit
( Exanpl e

I é%é % RH was tested and conpare to the stability
u‘?oe”\l?)lotué%é@ ?“2) a concentrate of vitamin D3 in powder form

O30 gtofdyrohSumakdtb@iapisd ahd 28514 o AMibRICARISIRS céﬁﬂés%dar@réﬁf‘erfuﬂy
topper_of type for antibiotics, chlorobutyl, grey, D13

aPbeind berdktnrey's sereengd. mxtmen 188 grafarofyvigdene, and mlrlxﬁedmtfﬁ (Dis.p- to
atﬂiﬂé%l ?% &é%ﬂléd;x %ﬁ@ﬁ)@%& erlltogli‘ttﬁ%ové) a?gh&]deggfﬁéa‘g‘anelage 1S screened dried

at 40°C for 2% to 3 hours, and then screened again.
37.5 g of anhydrous colloidal silica and 397 g of microcrystalline cellulose are carefully

mixed and screened and then added to the previously prepared granulate and the complex

10 of Example 1 (2.5 g of complex 1A when it is desired to prepare tablets according to
Example 6A; 50 g of complex 1C when it is desired to prepare tablets according to
Example 6B).

525 g of the resulting mixture are added to 37.5 g of screened magnesium stearate and
then, when a homogeneous mixture is obtained, the rest of the mixture is added.

15 The final mixture is compressed.

EXAMPLE 7: Stability of the vitamin D;+RAMEB complex of Example 1B

The stability of the vitamin D3+RAMEB complex of Example 1B at 40°C/75 % RH was
tested and compare to the stability of: 1) pure vitamin D3, 2) a concentrate of vitamin Ds in
powder form (DSM).

20 The study is carried out in pill containers of sealed amber glass (stopper of type for

antibiotics, chlorobutyl, grey, D13 — natural aluminium crimp-on cap D20mm, tear-off lid).



tO+ 3 weeks 40075 %Rl 20.3 87.4 93.6 tO + 6 weeks 40C/ 75 % RH
23.1 88.1 94.3 The table above shows that the stability of the
‘conpl ex of vitam n D3 and RAMEB according to the invention is

i nproved. EXAMPLES: Stability of the phgrmaceutical conposition of

Exanpl e 2B. The stability of the pharmaceutical conposition of
i sted under

Exanpl e
various tenperature and humdity conditi one VityRE Rachet s are conposed
of a nul {iTayer conplex (paper/ pol yethylenelgium piun +| :
Sachet itamin D3 conpertvifankh IR5C160 % % DT/ 65 %ﬁlt—#)rﬂ':?)cﬁ g@”@
concentrate complex (Example 1B)
t0 98.0 92.7 94.3
t0 + 3 weeks
20.3 87.4 93.6
40°C/75 % RH
t0 + 6 weeks
23.1 88.1 94.3
40°C/75 % RH

The table above shows that the stability of the complex of vitamin D; and RAMEB

according to the invention is improved.
EXAMPLE 8: Stability of the pharmaceutical composition of Example 2B.
The stability of the pharmaceutical composition of Example 2B according to the invention

5  ina sachet was tested under various temperature and humidity conditions.

The sachets are composed of a multilayer complex (paper/polyethylene/aluminium/

polyethylene).
Sachet
vitamin D; content (IU)
t T 25°C/60 % RH |30°C/65 % RH|_ 40°C/75 % R
t0 1011.8
t0 + 6 weeks 997.6 999.3 1014.9
t0 + 3 months 983.6 1000.0 986.1
t0 + 6 months 1017.9 998.2 998.0

The table above shows that the vitamin D contained in the sachet formulation of strontium
10 ranelate, vitamin D and cyclodextrin according to the invention has excellent stability,

even under conditions of high temperature and humidity (40°C/75 % RH).



tO 1011.8 tO + 6 weeks 997.6 999.3 1014.9 tO + 3 nonths 983.6 1000.0
986.1 tO + 6 nonths 1017.9 998.2 998.0 The table above shows that
‘the vitam n D contained in the sachet formulation of strontium

ranel ate, vitam n D and cycl odextrin acgording to the invention has
excellent stability, even under conditions of high tenperature and

hum dity % 12- EXAMPL Uni f or of content (of

vi tanin %ﬁ&—ﬁﬁi%%&t%a@%%%&v Gma ﬁ}aa s phgmal giieal
is carried out on 10c§ﬁﬁgﬁﬁgﬂﬂiﬁﬁa gn;gﬂts of each sachet are

i ntroduced into a conical flask, and then 25 m of nethanol are

added. The mixture is stirred for 1 hour and then centrifuged for 10
m ns. at 4000 revoluélons 5A reference sol ution of

: nut e.
vitamn G LR ERES Pu?%% %ﬁg%51|on 1 )tg/m) is also prepared.

The contents of each sachet are introduced into a conical flask, and then 25 ml of methanol
are added. The mixture is stirred for 1 hour and then centrifuged for 10 mins. at 4000
revolutions per minute.

5 A reference solution of vitamin D3 in methanol (concentration 1 pg/ml) is also prepared.
The solutions under test are assayed using the technique of reverse-phase liquid

chromatography with detection by UV spectrophotometry.

The vitamin Dj content X; of the i™ sachet (i being from 1 to 10) is calculated as follows:

X;=AT;/ AR

10 where AT; is the area under the vitamin D3 peak for the it sachet,
and AR is the area under the vitamin Dj peak in the chromatogram of the reference

solution.

The average content X, is expressed as follows:

X = (2 X)/10

15 The acceptance value (AV), expressed as a percentage of the theoretical value, is given by
the following formula:
AV =(M-X,)tkxs

where:

Xm 1s the average content, expressed as a percentage of the theoretical value;

20 M is the reference value, expressed as a percentage of the theoretical value: M = 98.5 if X,
<985, M=X,,if98.5 < X,,<101.5; M=101.5if X, > 101.5;
k is the acceptability constant (k = 2.4 for 10 sachets);

s is the standard deviation of the content values X;.



The sol utions under test are assayed using the technique of
reverse-phase |iquid chromatography with detection by W
"spectrophotonetry. The vitamn D3 content X, of the ith sachet (i
being from1l to 10) is calculated as fakd.ows: X, = AT, / AR |litwhere
AT, is the area under the vitam n D3 peak for the ith sachet, and AR
is the arga Iﬁnder the vitamin D3 peak in the chromatogram of the
referenc tion. The average content X', is expressed as follows:
X", (E X1)/10 | SThe acceptance val ue (AV) expressed as a
percent age of _the theoretical value, is given by the follow ng
fornula: AV = (W@ntpnwmfwmmwetm" i 5 th%a \ﬁeﬂ 32§ ﬁ
@ ¢
expressed as|a percent 32‘3 bl&e theoreti “al v A
reference vallue, expre per cent age galue.
= 98.5 if X " <98.5AWigeXontehf 98.5101 5 M = 10]9454 > T01.15;
k is the acceptability constant (k =2 4 for 10 sachets\/ S IS t he
standard deviati on 6pcffisientefvasiational ues X. -13- Regglegs: Cont ent

uniformtl. parates Agéetp?dﬁcéuvéﬁé AV o4

92

According to the European Pharmacopoeia, Article 2.9.40, an acceptance value of less than

15 means that the uniformity of content satisfies the requirements (level L1).

The table above therefore shows that the vitamin D contained in the sachet formulation of
strontium ranelate, vitamin D and cyclodextrin according to the invention has a uniformity

5  of content which meets regulatory requirements.



Bat ch 1.0027602 (Sachet) according to Exanple 28 Average content 94.4
% Coefficient of variation Accept ance value (AV) 9.4 According to
t he European Pharnacopoeia, Article 2.9.40, an acceptance val ue of

| ess than 15 neans that the uniformtyjef content satisfies the

requi renents (level L1). The tabl e above there fine shows that the
vitamn D contained in the sachet fornulation of strontiumranel ate,
vitam n D and cycl odextrin according to the invention has a
uniformty 5o0f content which neets regulatory requirenents. -14-

CLAI M5 1 Pharmaceutical conposition (oaf¥iSsi ng, as active
ingredients, a strontiumsalt and vitamn D and, as excipients, a
cycl odextrin and al so one or nore other inert, nontoxic,

phar maceut | cahdnhaa&aRAl edthSosaxdi @ingistngdhs ealvel igfisdihel gistodthen vat gt
rati o between the anmount of vitamn D and the anount of cyclodextrin
i s between 1vid@niadd and.goeexcidnis iaey clogextpp Anfise RN O4MeLS HHsE i1 b fon-

according to i I i i 1 FBE Qe :
N s G e 8 e
wher ei n t he béttvaen theRanelas ef ivitarh0D dnld. thd amBhaetr ofagyelddiextain is bapyasntli4h

according to a e of . claims 1 to 3, wherein the cyclodextrinis a
substi t ut ed ﬁygégﬁgHgﬁPPFn. 5. Pharmaceuti cal conposition according
to claim4, wherein the 13-cyclodextrin is substituted by one or nore
met hyl , hydroxypropyl or sul phobutyl ether groups.

2. Pharmaceutical composition according to claim 1, wherein the vitamin D is

cholecalciferol (vitamin Dj3).

3. Pharmaceutical composition according to claim 2, wherein the vitamin D3 dose is

1000 IU.

4. Pharmaceutical composition according to any one of claims 1 to 3, wherein the

cyclodextrin is a substituted B-cyclodextrin.

5. Pharmaceutical composition according to claim 4, wherein the B-cyclodextrin is

substituted by one or more methyl, hydroxypropyl or sulphobutyl ether groups.

6. Pharmaceutical composition according to claim 5, wherein the substituted B-
cyclodextrin is selected from HPBCDs (hydroxypropyl-p-cyclodextrins), SBECDs
(sulphobutyl ether B-cyclodextrins) and methylated or partially methylated B-

cyclodextrins.

7. Pharmaceutical composition according to claim 6, wherein the substituted B-

cyclodextrin is RAMEB.



6. Pharnmaceutical conposition according to claim5, wherein the
substituted pcycl odextrin is selected from HPBCDs

(hydr oxypropyl - p-cycl odextrins), SBECDs (sul phobutyl ether

P-cycl odextrins) and net hyl ated or parij-ally methyl at ed

pcycl odextrins. 7. Pharmaceutical conposition according to claim 6,
wherein the substituted pcycl odextrin is RAMEB. -15- 8.

Phar maceugi cpharg@BRGShL t@Ap@Lker dicoglih® tanyy one offcldiai o T, wdeiin the
wherein the strontiumsalt is selected from ](stronti umra

el ate .
stronti um nestEmEe] sat Fosrleditd HeBY srQvE FORE U 9%‘?80‘?8‘89%?’ Strontium
strontium asgc%gatt@t SrorfuhPMLAMFIRR akBnticth APhHME) GREHN dofate, strontium

strontium carbondte, strontium ket ogl ut ar ate, strontiumcitrate,
stronti um et tangswtpherahtyms tcadohatam stontiene kewgtwaratoy nstranvit @trate,

strontium gl uconate, strontium gl utapate, strontium h .
phosphat e, ~stFEREM iages E}?é),ng)?t r WPHE% EQWE > at s g gf{rll%g%?ﬁ strontium
L-mal ate, St pQB{d4N sFRhBaheglufbda@d) tstiofitiure tHyange | ihosplate  sushtiuntlhae,
nitrate, strontiumoxalate, strontium phosphate, stronti Lfm )

pr opanesul pheratiom stl-tastateim strangivmat d-malagont FIRHEH pMAlete st SEMRH T

tartrate and_hydr reof . .. 1 cal Lk
accordi ng tomgﬁiﬁn%%lg%g Qt% %%%tl‘%mt gﬁ%@ﬁﬁfoh% oioﬁglgf‘a)?sgfbofngﬁg gosggate,
swal | oved, tahimgium peofaeeiitvadte, efrbriune soentateafit@tism dilppaesptingium
tabl ets or granules for sachets. 10. Pharnmaceutical conposition

accor di ng t ota&raie Adhydiales Biskedthe strontiumsalt is strontium

ranel ate. 11. Phannaceutical conposition according to claim1l0 in the
formof granules for a sachet. 12. Pharnaceutical conposition

accor di ng9t oPaamnaonsical cahpisiionladeording foanyuere phelpines 1 tedtindhe fom of

bone di seas e’?ab%[[s ?or re]:r sO\xS/alllfo'wed, tablets to be chewed, effervescent tablets, dispersible

tablets or granules for sachets.

10. Pharmaceutical composition according to claim 8, wherein the strontium salt is

strontium ranelate.

11. Pharmaceutical composition according to claim 10 in the form of granules for a

sachet.

12. Pharmaceutical composition according to any one of claims 1 to 11 for use in the

treatment of bone diseases or arthrosis.



