-1- PHARMACEUTI CAL COWVPCSI TI ON COWPRI SI NG A STRONTI UM SALT, VI TAM N

| D AND A CYCLODEXTRI N The present invention relates to a
_pharmaceutical conposition conprising a strontiumsalt, vitamn D and
a cyclodextrin and also to the use thereof in the treatnment of bone
di seases and arthrosis. =~ Use of strolitiumsalts in t herapy has
been descrPiHARMACEYHEALIQOMROSIPANGOMBRISING A SARONTIINGS AP, VIZTAMINSHAND A
EP 0 813 869, EP | 534 305 and EP %YBUGDBEIRINConpositions conprising

a stronti;ymsalt and vitam n D have been descrihed in neri c.manner
o b ot SR B0 47 0 SR <Phea Saeet i POTR BTG SO Salt

conpri si Rgtaffik wﬂd@;\fa@&&efhﬁa@wsa td MBIRe Bhddtan RRERARSHI dRfhe idseases
Pat ent Appl i cation 1823764. 10 The Applicant has found that

conpl exi mgdarthepsisn D with a cycl odextrin simultaneously inproves the
stability and the uniformty of content of the vitamin Dwthin the
conposition. Vitamn Dis understood to be cholecalciferol (vitamn
D3), ergadalef {ftﬁfn@lhm( sﬁlttsaﬁlthe@@ ha§ Bbéﬂ dd:s@hbéc?%sﬁé@iﬁl@b(ﬂwpété{m dpe&iBirat@ns
calcitrial (512- rox vitamn The vitamin D preferably used
in cofpodift 611%8%% @%EtPh]e5341 dOE’PIl§ vi08%ni n D3. Anong the
cycl odextrins that may be used in conpositions according to the

i nvention there may be nentioned, without inplying any limtation, :
CC-CcycCi od}})nlmfdsﬁinns fcbmp;nsingdxexrmitinm gahidand: eiyarhindi@iave bsen tescribed in generic
substituted or, bstit.ute g the substituted

cycl ocl eXt40fs nt ‘Wi} “n%?’e%éwgggl y mentioned

a20cycl O(il%ﬁﬁédéﬁmdl?c %ﬁ&(tcbkd?)%sﬁagdstyon@iﬁﬁl ogRIdks 100G AtiRSh D WAL R¥n
one or nore nethyl, hydroxypropyl or “sul phobutyl ether groups

Preferr edie@y&!edclre?@tﬁmn&pldmtlsmﬁbk1&2139@41 fl-cyclodextrins. Anong the
substituted P-cycl odextrins there may be nore especially nentioned
HPBCDs ( hydr oxypropyl - P-cycl odextrins), SBECDs (sul phobutyl ether

P- cyabocIText Applichnehdh foRhd Yhatehpdixifakitadid B Wik Ayd@icidxtrin simultaneously
f 3-cycl odextrins such as DI MEB

(hept aki $Pprayed thentebility) and- g cyntramityi af coRenERL( tengidamip D within the -
met hyl at g, | ? g%tlg}éodext rin) or TRI MEB

5(heptal crs 7 tri-Onethyl)f3-cyclodextrin). Anong the strontium
salts there nmay be nore especially nentioned strontium ranel ate,

strontium.mal.o te tron um a at.e, raontium ascorb
strontiu 12?&33 dt gn %rﬁtp ﬁitﬂ? &ﬁl%a‘ea%lelfergi Fatamig rP$a?F§H%ﬁl‘é eéol (vitamin D),

stronti ugyRat rate,

ST ot 1 U e ] SRS O} L at e,

t o stif ontlihamitgimire Drracisrabdy nssdtin aompodutienreceqrdatgrtonld mrettiogrio ygamin Ds.
phosphate, strontium/lactate, strontiumL-lactate, strontium

L-mal ate, strontium nal eate, strontium nmethanesul phonate, strontium
nitrate, AvhémtHeUsyclodRkaim, thet maftheliBeR ASKMMRItiont '8 to the invention
propanesul phonat e, strontium succinate, strontium sul phate, strontium
tartrat e these maatlbr;dnm@ned,e@thdméHeldﬁlngmdmgatmeamgbd@dem,|Beatclodextnns

corrp03|t|o s accqrdi.ng.to the invention t may be nore especially
ment i oned™ Pﬁ&é"éloa?fﬁfmgﬁ%s‘gﬁf‘fué%{]@ W"é?bsé‘?‘ﬁéj‘?éﬁ?ﬁ ni stration, and
especially tablets and dragees to be swall owed, tablets to be chewed,

ef fervescent tablets, dispersible tablets, subl i ngual tablets,
capsul es Amaong gharmubstitufedr cgdodextréns there may be more especially mentioned o-

20  cyclodextrins, B-cyclodextrins and y-cyclodéxtrins substituted by one or more methyl,

hydroxypropyl or sulphobutyl ether groups

Preferred cyclodextrins are substituted B-cyclodextrins.



In addition to the strontiumsalt. vitamn D and cycl odextrin, the
phai maceutical 20 conpositions according to the invention conprise
.one or nore excipients or carriers such as diluents, lubricants,

bi nders, disintegrating agents, eolourants, sweeteners, flavouring
agents. By way of exanple of exeipients?or carriers there may be
mentioned: as diluentv: |actose, dextrose, sucrose, mannitol,

sor bi t ol , Ae@hp thosstiRiedaS-ch¢lbdd@am thereShhy 68 mdrakspechll§andionsd BPBIDs
its magnesi um and cal cium salts, polyethylene glycol, as binders:

al um ni unthadxspgpesPuenckidekiciask, SBEATS, (sgehaltityl, atietrhyi-celddekoss) and
sodi um car boxymet hyl cel |.ul ose an ol yvi nyl.pyrrolidone, naltodextrin,
as cli si nrtngtg‘ﬁ’éfﬁds S’IYHF“@‘iahV dngf Y]Gtegn CV%/lgd@{\g'&‘iE)%ﬁH‘ f ,?)IME‘%KM%%?@:@&‘O'

m xt ures, bo. L cel , j ngl .
Sweet ener B DR TR RIMERE I Rl R Blpn o TROvER
st r onts unghsphakis(2n3,6he-@hastikaspulyclodbxtganposi tion is preferably

bet ween 40 % and 99.9 % by wei ght i ncl usi ve. The anount of
strontiumsalt in the pharmaceutical conposition is preferably

b 5 g [ T, ' in, 13 inth
phar mceuroaF oty SR SRk By U0 nERE K Heo Bl shi Rt Sty e

175 jig (st@futi )malosdtelsiswentidine aasmuntstohtioyc lIogexstbatd) kffodthen aspartate,
pharmaceutical conposition is preferabI%/ bet ween 200 i.tg and 140 ny,
SI‘P

more pref SIOABM Betfe cHIORUHE SHBPIVARY SIPHEI ssayeonaly stipatipm: Kefophtarate,
ight b t . I ] d '
wel g LRGB! Qﬁra@é@ﬁ%gﬁ%nglﬁfﬁgs%\g)hgngt@, Ssﬁg%t?(ﬂﬁuﬁhng‘;e %Yrght?lqulf]uﬁageﬁce,

is preferably between 1 Inclu he present 1 nve
rel atés altootito gis@nafe, sthentiphaglomoe, scahtivco hpdeiti pinsphaeotdntigmtlactate,

the invention i he treat ment. of bone di.seases, nore especiall

ost eopeni Sémﬁﬁﬂmgrs'ﬁaég%%rSgré’f“g‘,lma[n’éml?’ie% fronfipagpaleste. drongtuppglpaesulphonate,
ABBREVI Aﬂtxgﬂﬁufn ﬁ@@@ﬂ\é%ﬂtium oxalate, strontium ]tahqsphate strontium propanesulphonate,
DI MEBhept aki s( 2, 6-di - O- net hyl )-13-cycl odextrin. The degreé of

subst i t utsteontioh sDeNERe] gronfumesuipphtegstoansisny tagyed¢.odext ri n.

HPBCDhydr oxypr | -p-eycl gdextrin. RHrelative humdity 20

RAMEBr anaagl)r(%ayso%g%éﬁaiﬁsa@ér °p- cycl odextrin (RAndom y MEt hyl ated Bet a-

cycl odextrin). The average degree of substitution of RAMEB is 12.6

met hyl groups / cycl odextrin. . ) ) _

15 7 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:
¢ as diluents: lactose, dextrose, sucrose, mannitol, sorbitol, cellulose,
25 ¢ aslubricants: 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 11linternational units. 1000 IU
= 25 p.g of vitamn D

- TRI MEBhept aki s(2,3,6-tri-O nethyl)-p-cycl odextrin. The degree of
substitution of TRIMEB is 21 nmethyl groyps / cyclodextrin. The
Exanpl es hereinbelow illustrate the invention. EXAMPLE 1: Conpl ex of
vitamn 113 and RAI V1EB: Exanple |A 25 jig of cholecalciferol are

m xed i ntb @ 97Bintagrefis RANEBIG nagidt emdoritst esadivt aal) ; efféreesehty emtxtirss,

t hen renoved by spr.ayi or |yophilisation. Exanple 1B 25 jig of
chol ecal ci f%a%%(%{ygi%éh%%bm?ﬁoél . @r?écaﬁ?ﬂe]gcfseRAl\/EB in water or

tert-but aﬂO&sisvﬁe@@né%@Sﬁﬁfﬁﬁ&heJ Redud@he! QIRMEE. DY spraying or

| yophilisation. E,can 25 jig of eholecalciferol are mxed into 19.975

ng de RAMEB in water or tert-butanol; the solvent is then renoved by

[ N . EXANPLE 2: .P ut i cal
compust 11 s pe5Ptee bR sl iy I Rl R LRGP Ehaptdy e

1000 1L of0 %idnd9ior® BhybExeighl iacldéive.The conpl ex of vitam n D3 and RAMEB
of Exanple A is mxed into 4 g of Protelos(r) granules containing 2
g of anhydrous strontiumranclate. Anhydrous strontiumranel ate2 g

20Chol ecafyg 5&5%2& it RAVERD ;.2 R H%rf%%@&ﬁ&ﬁ@t%&p&ga%lst lg)rg%ﬁbrlﬁ' %éRQeen

nmg Manni t ol 948
5 200 mg and 2 g inclusive.

The amount of vitamin Dj3 in the pharmaceutical composition is preferably between 5 g
(200 IU) and 175 ug (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 p-cyclodextrin (R4ndomly MFEthylated Beta-

cyclodextrin). The average degree of substitution of RAMEB is 12.6
methyl groups / cyclodextrin.

SBECD sulphobutyl ether B-cyclodextrin

g international units. 1000 U = 25 ug of vitamin D.



_Exarrpl e 2B The conplex of vitam n 03 and RAMEB of Exanple 1B is m xed
into 4 g of Protelos(r) granules containing 2 g of anhydrous _
.strontium rancl ate. Anhydrous strontium ranel ate 5Chol ecal ci f erol

RAVEB Aspartane Maltodextrin Mannitol 2g 25 ug 9.975 ng 20 ng 400 ny
948 mg 10 Exanple 2C The conplex of vitam n D3 and RAMEB of Exanple
1Cis mxed into 4 g of Protel ose granules containing 2 g of

anhydr ousTBIMBRBt i umhepinkis@ B6-tAvihwdiiols f Stytiodétttm T ®gadetd sgbstitution of

Chol ecal ciferol 25 jig 15 RAMEB19. 975 ng Aspartane20 ng
Mal t odext ri n400 ng T%IMEB 1s 21 methyl groups / cyclodextrin.

The Examples hereinbelow illustrate the invention.

EXAMPLE 1: Complex of vitamin D; and RAMEB:

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

100 solvent is then removed by spraying or lyophilisation.

Example 1C
25 pg 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 strontium

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



Manni t ol 948 ny EXAMPLE 3: Tabl et containing 600 ng of strontium
intonate and 500 1U of 20vitam n D3 Exanple 3A Anhydrous strontium
.mal onat e600 ng Chol ecalciferol 12.5 ug -6- RAMEB487.5 jig

M crocrystallinc cellul ose87 ng Pol yvi dgne24 ng Anhydrous col | oi dal
silicab5 ng 5 Magnesi um stearate5 ng Exanpl e 3B Anhydrous strontium
mal onat c600 ng Choi ecalciferol 12.5 fig RAVEB9. 9875 ngy

10M crocrystalline cellul ose87 ng Pol yvi done24 ny Anhyd[)f)us C?' | oi dal
silicab Magnesi um st earateb5 ng Preparation of the tablet o

Exanpl e M&gé about 5000 tablets:

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 strontivm 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 malenate and 500 IU of

20 vitamin D3
Example 3A
Anhydrous strontium malonate 600 mg

Cholecalciferol 12.5 pg



3000 g of strontium mal onate and 170 g of microcrystalline cellul ose
are carefully m xed. The m xture is screened, and then 120 g of

-pol yvidone and purified water (g.s.p. to obtain a honbgeneous

granul ate - about 375 g) are added. Theﬁgranulate is screened, dried
at 40C for 21/2 to 3 hours, and then screened again. 2025 g of
anhydrous colloidal silica and 265 g of mcrocrystalline cellul ose
are caref BWMERi xed and screened and then added to the previdagly

pr epar ed .anulag . and Hhe conpl ex of Exanple 1 (2.5 g of cogylex 1A
when it i 1888WF8§mF86%?8ﬁ%re tabl ets according to Exanple 38/ ™80 ¢
of conpl epolkvidoben it is desired to prepare tablets accordi ngyf
Exanpl e 3B). 25300 g of the resulting m xture are added to 25 g of
screened frabrisenienliotdehsiice and then, when a honpgeneous mi xtdne is
obt ai ned, £ he r f . the mxture is added. The final mxture_.is
conprgise F%S%%§3E§%ﬁ5LE 4: Tabl et containing 798 ng of st r om "§m
acetate and 500 11U of vitam n D3 Exanpl e 4A Anhydrous strontium
acetate798 ng 5Chol ecalciferol 12.5 ttg RAMEB487.5 ktg

M crocrysExampladBee| | ul 0se116 mg Poly v i done32 mg Anhydrous
colloidal silica6.66 ng to Magnesium stcarate6.66 ng Exanpl e 4B
Anhydr ous strontium acetate798 ng Chol ecal ci ferol 12. 5 ng RAMEB9. 9875

ng | sM crAchybsta dtiondumehdlohasell6 ng 600 mg
Cholecalciferol 12.5 ug

RAMEB 9.9875 mg

10  Microcrystalline cellulose 87 mg
Polyvidone 24 mg

Anhydrous colloidal silica Smg

Magnesium stearate Smg

15

20

25

Preparation of the tablet of Example 3.
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 (qg.s.p. to obtain a
homogeneous granulate — about 375 g) are added. The granulate is screened, dried at 40°C
for 2% to 3 hours, and then screened again.

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).

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.



Pol yvi done32 ng Anhydrous col |l oidal silica6.66 ng Magnesi um
Stearate6.66 ng Preparation of the tablet of Exanple 4. 20For about
.5000 tablets: 3990 g of strontium acetate and 227 g of
m crocrystalline cellulose are carefully m xed. The m xture is
screened, and then 160 g ol pol yvidone and purified water (g.s.p. to
obtai n a honogeneous granul ate - about 500 g) are added. The
gr anul at EXAVRILEese M abikti echtainidg 7980 mg ldf2stronGuioutstateanddt e TU of
screened again. 7533.3 g .of anhydrous colloidal silica and 353 g of
microcrystalline cel VB4R Byre careful Iy nixed and screened and t hen
added to the previously prepared granul ate and the conpl ex of Exanple
1 (2.5 g.of c ex |Awhen it is desired to prepare tablets
accordinézﬁggﬂggénple 4A; 50 g of conplex IC when it is desired to
prepare tablets according to Exanple 4B). 400 g of the resulting
m xture ar dded to.33.3 q of screened nmagnesium stearate and then,
when a h%“?g’gaﬁ%‘éﬁgoﬁﬁti“}(’ﬁﬁ?f‘éan obtained, the rest of the nixtUr®gis
added. 5 i i xture is conpressed. EXAMPLE 5. Tabl et i ni ng
790 né o}ﬁgw%%%?%ﬁﬂ:suceinate and 500 U of vitami n 03 Exan%?gth
Anhydr ouRgMEBNt i um sueci nat e790 ng oChol ecal ciferol 12. 5 ugg7.5p
RAVEB487.5 ttg Mcrocrystalline cellulosell4d.5 nyg Polyvidone31.§ ny
Anhydr oudMigsicryitalbine egliulesa6. 6 ny 15Magnesi um st ear at 6. 6 ngl16 mg

Polyvidone 32 mg
Anhydrous colloidal silica 6.66 mg
10 Magnesium stearate 6.66 mg
Example 4B
Anhydrous strontium acetate 798 mg
Cholecalciferol 12.5 ug
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



Exanpl e 5B Anhydrous strontium succi nate790 ng Chol ecal ciferol 12. 5

)i g RAVER9. 9875 ng 20M crocrystallinc cellul osell4.5 ng
_Pol yvi done31. 6 ng Anhydrous coll oi dal
stearate6.6 ng Preparation of the table

5000 tablets. 3950 g of strontium succi

25For

silica6.6 ng Magnesi um
of Exanpl e 5.
ate and 224 g of

m crocrystallinc cellul ose are carefully mxed. The m xture is

scr eened,Example Hén I68 of ofmplek yMi didee iansl desirddf ice grapateetablags scqrding to

obtain a _ho ous granul ate - about 500 g) are added. The
granulatéﬁﬁ@ﬂggggﬁned, dried at 40C for

m crocrysta

21/ 2 to 3 hours,

screened @ga% Bf tR3rduifihg 3RRNHE QKS a8l 10 Thad oSdfl dcbdndil Gnadh8siBmOdtearate and
ITine cellulose are carefully m xed and screened and then

and t hen

added t o theis vieawihomsiggngsus prkeee igrodninest theand of the roiipE éxadgleds

Exanpl_e |

accor 5

prepare tablets according to Exanpl e 5B)
m xture are added to 33
when a h
10The final m Hfﬁfhs conpressed. EXAMPLE 6: Tabl et
contai ning 900 ng of stronti'um ketoglutarate and 500 |U of vitamn D3
Exanpl e @XxaAnikyfAous strontium ket ogl ut arat e900 ng

added.

10

15

20

25

5:9.0f conplex |A when it is desired to prepare tablets
indn%%hﬁ&gﬁ%?%”%%?m§65gébf complex 1C when it is desired to
400 g of the resulting

Anhydrous strontium succinate
Cholecalciferol

RAMEB

Microcrystalline cellulose
Polyvidone

Anhydrous colloidal silica

Magnesium stearate

Example 5B

Anhydrous strontium succinate
Cholecalciferol

RAMEB

Microcrystalline cellulose
Polyvidone

Anhydrous colloidal silica

Magnesium stearate

Preparation of the tablet of Example 5.

of screened magnesi um stearate and t
Simieblat econdaiging 7@ ongt we sirentiumr suerinate ansg

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

hen

790 mg
12.5 ng
487.5 pg
114.5 mg
31.6 mg
6.6 mg
6.6 mg

790 mg
12.5 pg
9.9875 mg
114.5 mg
31.6 mg
6.6 mg

6.6 mg

about

S0psIU of



15Chol ecal ciferol 12.5 jig RAVEB487.5 jig Mcrocry-stalline

cel lul 0sel30.5 ng Poly vidone36 ng Anhydrous colloidal silica7.5 ng

20 Magnesium stearate7.5 ng Exanple 6B Anhydrous strontium

ket ogl ut ar at e900 ng Chol ecal ei ferol 12. 531 i g RAMVEB9. 9875 ng

25M crocrystalli ne cellul osel30.5 ng PGlyvi done36 ng Anhydrous
colloidal silica7.5 ng -10- Magnesium stearate7.5 ng Preparation of

t he t abl ehombgdaxanpgran@ate -Fatrouaboli) &8@ddedllhetggandbd® grahedtdrietitat 40C

ket ogl ut arate and 255 of mcrocrystalline cellulose are carefully
5 ni xed. ﬁ%é%ﬁ%r}tm%&.agldé%?@@%ae&ég@then 180 g of poI yvi done and
purified Wge{)f fhyRrdhs éoq’loﬁﬂﬁ %llﬂaaanaofﬂ%gg N QHR r A i ﬁ‘% RellylGR04E é 1y

g) are adde The "'granul ate I's screened, dried at” 40C for 21/2 t
hours, andnxddemds@rmnbdnéganmddﬁﬂt@thg pmemws&sy grepa@dcgnhﬂuhatd ahd $he| mmaplex

a0d 397 Oa o Th R ST b RS LAL 858 35 BRELH el s hsontias o
conpl eX  Example 5A; 50 g of complex 1C when it 1s 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 ug
RAMEB 487.5 ug
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 125 pg
RAMEB 9.9875 mg
25  Microcrystalline cellulose 130.5 mg
Polyvidone 36 mg
Anhydrous colloidal silica 7.5 mg



10 of Exanple 1 (2.5 g of conplex A when it is desired to prepare
tabl ets according to Exanple 6A; 50 g of conplex 1C when it is
.desired to prepare tablets according to Exanple 6B) 525 g of the
resulting mxture are added to 37.5 g of screened nmagnesi um stearate

and t hen,

when a honpbgeneous m xture i $%Dbt ai ned, the rest of the

m xture is added. IsThe final m xture is conpressed. EXAMPLE 7:

St abi | i t YMadnesiuer stedratei n D3+RAVEB conpl ex of Exanple 1B The7stmapility
of the vitam n D3+RAMEB conpl ex of Exanple 1B at 40C/ 75 % RH was
tested and conpare to the stability of: I) pure vitamin D3, 2) a
concent r gty R4tioh $ram AblBof PxprYEer form (DSM. 20The study is
carried out in pilT containers of seal ed anber gl ass (stopper of type
for anti Hiogtdbess SAMiehlesut yl , grey, D13 - natural aluninium crinp-on

cap D2

ff lid 0
concentOrnnét \eﬁa{) g%%r%nt&?l%ﬂf\?@g“%%%%ﬁt‘”é{??%ﬁa% 3‘{@%%'5% nﬁapegg lé’ﬁe ?regﬁargpﬁy

t O + 3 wegksd. The mixture is screened, and then 180 g of polyvidone and purified water (q.s.p. to

10
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20

obtain a homogeneous granulate — about 560 g) are added. The granulate is 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
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.

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 D5 in
powder form (DSM).

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).



40C/ 75 % RH 20.3 87.4 93.6 tO + 6 weeks 40C/ 75 % RH 23.1 88.1 94.3
The tabl e above shows that the stability of the conplex of vitamn D3
.and RAMEB according to the invention is inproved. EXAVPLE 8:

Stability of the pharmaceuti cal
stability of the pharmaceuti cal

to the invention in

hunidity

cont ent

10

conpos[{
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sachet was tested under various tenperature and
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tO vitamin

DARAMEB
complex (Example 1B)

t0

98.0

92.7

94.3

10 + 3 weeks

40°C/75 % RH

20.3

87.4

93.6

10 + 6 weeks

40°C/75 % RH

23.1

88.1

94.3

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

in a sachet was tested under various temperature and humidity conditions.

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

polyethylene).

Sachet

vitamin D3 content (IU)

25°C/60 % RH

30°C/65 % RH

40°C/75 % RH

t0

1011.8

10 + 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

ranelate, vitamin D and cyclodextrin according to the invention has excellent stability,

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




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 tabl e above shows that
the vitamn D contained in the sachet fornulation of strontium
toranel ate, vitamn D and cycl odextrin according to the invention has
excellent stability, even under condi tibfis of hi gh tenperature and
humdity (40075 %M). -12- EXAWMPLE 9: Uniformty of content (of

vi tami n DBXANPLAERY plinifomityit bf atortempo@f t visamdd Bxpnpl eth?2Bphilmatasical
is carried out on 10 sachets. E e cotilt ts of each sachet are

i ntroduced into a cofifPTROSHPHOE EXARP'¢ H8n 25 M of nethanol arc
added. The mi xture is stirred for 1 hour and then centrifuged for 10
mns. at 4000 revolutions per mnute. 5A reference solution of

vi tam n DBh¢ testmschaiedlouf eoh@earhe@t i on 1 pg/ ml) is al so prepared.

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

5  Areference 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:

Xi = ATi / AR

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

solution.

The average content X, is expressed as follows:

Xm = ( X)/10

15 The acceptance value (AV), expressed as a percentage of the theoretical value, is given by
the following formula:
AV = (M'Xln) + k XS

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 vitam n D3 content X of the ith sachet (i
being from1l to 10) is cal culated as folllovvs: = AT, / AR 1Owhere AT
is the area under the vitam n D peak fdt the ith sachet, and AR is
the area under the vitam n D3 peak in the chromatogram of the

ref erencdesultsiti on. The average content X', is expressed as follows:
= (E X)/10 15The acceptance val ue (AV), expressed as a percentage of
the theoretical value, is given by the following fornula: AV = (MX ")
| kxs where: X', dentédiQimn e , @xpressed as a percentage of
the theoretictal val ue; g%&l 3 tﬁgmreg?grence vﬁ%‘@b,L@%Bﬁ&s@E@%Qa
percent age of the theofdtamialDyal ue: M = 98. BiceordingtGExampledB | {
98.5101.5; M=10t+5ifX"——= 1%1.5, k—s—the—acceptabitity—constant
(k = 2.4 for| 10 sachef'¥§@e& YU he st andard devi ati 9449k the cont ent

values X. -[13- Restdi§cient@MbBRdodni Tormty par ametfggA)(W tamn
1) 3) i

Acceptance value (AV) 9.4

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.



.". Batch 10027602 (sachet) according to Exanple 211 Average content
94.4 % Coefficient of variation 2.3 % Acceptance val ue (AV) 94
According to the European Pharmacopoeia, Article 2.9.40, an

acceptance value of less than 15 means that the unifounity of content

satisfies the requirenents (level 1,1 ). The tabl e above therefore
shows that the vitamn D contained in the sachet fornul ation of
strontiumranelate, vitamn D and cycl odextrin according to the
invention has a uniformty 5o0f conte I*&Q%éh nmeets regul atory
requirenents. -14- CLAIMS 1. Pharma | conposition conprising,

as active ingredients, a strontiumsalt and vitamn D and, as

exci pients, a cyclodextrin and, al so one or nore other inert,

nontoxi ¢, phkr EGUSISR] SPIBRASHIDNASMPTiSINg; p &Gitve ipgredispisi @ pigontiypn salt and

Phar maceut | calyieAiRISLhd, 0N AEHRAM BYyAiBaGlah Thd alsBRRE B tdr D Suret LN, Ron-
Dis cholecalciterol (vitamn .3 arnmaceut1 cal conposition
accordi ng to cbaicipiZrmabertieally ddveptablcantipicdd daagidrs 1000 | U.

4. Pharmaceutical conposition according to any one of clainms 1 to 3,

wherein the tocyclodextrin is a substituted p-cyclodextrin. 5.

Phar maceut i oal piepRROSIHELIORo@p6SHio NBcding! & Mflm WNEHRIANIBE vitamin D is
f3-cyclodextrin is substituted by one or 'nore nethyl, hydroxypropyl
or sul phobut yl cleldvelcifgrad (pigamin Ds).

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

1000 IU.

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

10 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 [-
cyclodextrin is selected from HPBCDs (hydroxypropyl-p-cyclodextrins), SBECDs
15 (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.

8. Pharmaceutical composition according to any one of claims 1 to 7, wherein the
20 weight ratio between the amount of vitamin D and the amount of cyclodextrin is

between 1/40 and 1/800 inclusive.



6. Pharnmaceutical conposition according to claim5, wherein the
substituted 13- eyelodextrin is selected from HPBCDs

(hydroxypropyl -f3-cycl odextrins), SBECDs 15(sul phobutyl ether
fl-cyclodextrins) and nethylated or par g ally methyl ated p-
cycloclextrins. 7. Pharnmaceutical conposition according to claim§6,
wherein the substituted 13- cyclodextrin is RAVEB 8.

Phar maceut i @al th@@lmﬂbcpmwdr@ agrording ity aoﬁe)nofofcdlamsl 1o 8¢ wiherein the

wherein the 20 nount vita

amount of cycl oﬁ%’g‘ F‘naq{ S o etc\t}# ﬁoTi %60 \ilsh i%‘“ﬁ SHSPEIW\}E‘M%M@S&@““I“
Phar maceut i cal az@i@)Ositdntiam AC&H06:BaRY stOn@y QP&tat, sr&iti®n bote Bstrontium
wherein the strontiumsalt is selected from strontium ranel at e,

st ronti um mal offatRhorale.r GHENWM acatbanate, stoghgny ﬁﬁeLoghé@@tebasteontlum citrate,
str Ont§ um aSpagtI‘ ttlﬁm Se%ﬂragn{\ﬁ%ﬁy g@r as%r%h?&ﬁlr %a rsgta hor ?{lp?ratte str%ltlum

strontium car bona ctoglutarate, st

strontium et hagia%ﬂanﬂj(%ﬁah@umsglﬁt@ﬁiatd,l Rurbetiu g drogeh thbl;p}fﬁtef %ff@ﬁ@xﬁrﬁ lactate,
strontium gl uconate, strontium Q%I utamate, strontium hydrogen
s¥

phosphat e, st r&HNHUR | dclegiete,  syifosHmymicmplats, at grongipfg nmalﬁﬂte strontium
L-mal ate, stropbjyfas hEAE, sRbAAR fﬁ%ﬁgs nesi BRanat eS’tI'O'ﬁ{l{ernE)hMlate

nitrate, strontium oxal ate,” strontiump ate, stronti

pr opanesul phonﬁtoelliumt pmpunasmmunm:te natrantiust rsocrdiﬂaﬂasn sitdnrlhﬁlt eulpBatte,omdrwlmn
10tartrate and dr at (%her 10. Pharmaceutical conposition

accorth ng to aAY 86‘?1%“%% figs re‘./t’fto 9 in the formof tablets to be

swal | oned, tablets to be chewed, effervescent tablets, dispersible

tabl ets or granul es for sachets. 11. Pharmaceuti cal

conposi tion IQcBm:ait@tmd Gingpasitdn anhetrdmgwtOtm ter gintlaiom 54 © inghe form of

cl'ai m1 in tROEDy i bF vl cple 55 dscrreny s TR SRR R, dfpersibi

conposi ti on ac@bleth diGriml@tyr §itBet9f Cl a| m; 1to 12 for use in the
treatment of bone di seases or arthrosis.

11. Pharmaceutical composition according to claim 9, wherein the strontium salt is

15 strontium ranelate.

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

sachet.

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

treatment of bone diseases or arthrosis.



