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Conpositions conprising strontiumand vitam n D and
uses thereof Field of invention The present invention

woebwtoee2t 0 phar maceuti cal conpositions for thecT/DK2005/000425

manuf act ure of mnedi canments useful for treatnment of
cartil age and bone di sorders. The conposition
according.to the invention co ri_ses_aé | east two

st FBAROFHYER ‘E@“Bﬂ%‘“ﬁé&’%‘#‘f‘hg& Yiamin Danddisssdhpreof
active ingredients such as a vitamn D conpound. The
con‘ﬁ%&fi%j ons may be used in different types of

f of 1lf 9f inyRBtioN e conpositions conprise a | arge anount
of strontiumrelative to the total anobunt of strontium

salts and are therefore very useful for the
i BESERENANtRR delieRinpRarMaroylica! FaraRasHoRs fasithe prRaufacture of

di pRAREmaAE ﬁeﬁ@f&%&tm&ﬂ@k&rﬁl‘égé afll bbRy 8ibiders. PABRomposition
material is continuously renpved by osteocl asts and

 ePFRURG {4 R ISR FRMpSeS At lest Wiorligntiym selieand aay further

Thb&npﬁé_t éé&blﬁél’&y Bbm}éqﬁ@ebi&nﬁi ABh Y¥is 86 BQ:onipo@nd.t'ﬂh%
functioning of. osteocl asts and osteobl asts are |inked

s UEPMPPRI{ONE SRRy beapgsasp diferest e of tsmeieliars. d hg coppasitions

S aa@ng«i@wrar@‘ aRe of StrérAiEé|aAFe itSthBebtABarh &R 6 Strontium salts
Ost eobl asts_synt hesi se_the col | agenous precursors

€ . of
boRed A thereforR yery ussfyl @gM%ménvfﬁgturﬁ Hfdpedicaments for the,geatment

ach pdriel BseaRE ahhQierdeeobl ast s neet the requirenments of
skel etal growmh and matrix and al so regulate its

mai nt enance and nechani cal function: These activities

ar Batkgrogintl df gnlamtionf | uenced by various factors, such
as hornones, growth factors, physical activity and

other stimuli. Osteoblasts are thought to have

I eBERd MiaterfaPls dRAfiRicNYN P&Holsy BPHReSiMbiSahd RYRIZed with new bone
Ostoecl asts adhere to the surface of bone undergoi ng

r eBGEgsiel Amed Y apteoblRdlsght to be activated by sone
formof sig nal from osteoblasts. |nappropriate
regul ati on of bone re- and de%enerati on can lead to

bohBis gPEHIPEE Procsss isdtigihoragslafreh be dihg dsdianingebegieecdasts and

of o SteEhasts RAMRSRUEH Pt RERARREhPof HonelidEdREREY the same
menopausal osteoporosis, Paget's di sease and

ri areuRt abree isfaimedaspis beingrreme¥edt bone di seases
i ncl ude corticosteroid excess from Cushi ng's syndrone,

hygert hyr oi di sm _hyper par at hyroi di sm bei ng confined
t 0Ostaebl@sts synthesise the collagenous precursors of bone matrix and also regulate

its mineralization. The activities of the osteoblasts meet the requirements of skeletal

growth and matrix and also regulate its maintenance and mechanical function.

These activities are thought to be influenced by various factors, such as hormones,
growth factors, physical activity and other stimuli. Osteoblasts are thought to have

receptors for parathyroid hormone and estrogen. Ostoeclasts adhere to the surface
of bone undergoing resorption and are thought to be activated by some form of sig-

nal from osteoblasts.
Inappropriate regulation of bone re- and degeneration can lead to bone disorders, or

metabolic bone diseases. Examples of such diseases are osteoporosis, including

~ post menopausal osteoporosis, Paget's disease and rickets.

CONFIRMATION COPY



10

15

20

25

30

35

and bone cancers. Arelative increase in osteoclastic
activity, for exanple, may cause a reduction in bone

wa@lessiooozzeand nmass, as seen i n 0steoporosis. PCT/DK2005/000425

Osteoporosis is characterised by a general |oss of

bone density. Thinning and weakeni ng of the bones

|l eads to in creased fracturing frommninml trauna.

Ost eoporosis may be either a primary di sease or

s eOtrt maysasoraxatnpes aibseadiseasesindlade ciriemiarsid excess from

C LSRRIt R TR BRI RS 0 o

eveny b8carmersuf f er s from ost eoporosi s. Post
menopausal osteoporosis is currently the nost conmon
form of osteoporosis. The nost prevalent fracturing in
poétrelativioipatesiae irossteagiantiosiclvily sfooexarheleymiay taaseca reduction in
sp 0po [ at i.ent

b@% %égfsr}g ea)ﬁ(d grﬁé gy%u%e%r'ﬁ Ioglf Eé&rg%ré] §Lﬂ%§ Jz)aré?' a>;ac§er|sed by a
S ugélmralflomfdmne@ieos:tys iThinniBg reint eveakering of thei km,nes $eads to in-

T N N

beeasam] sscongarg o aﬁothmgi]saaee opaihsatliseatesopor 0si S.

I ndeed steroids including oestrogen have been used as

t herapeutic agents supplenmented with cal ci um
su@pte@pemsk; st hostploospitosfdbesnetabolic bomedisemses and approxi-

(| n ﬁlgl)? on 3¥ rﬁ’f‘rggdg g""ﬁ’i m%%us%?fg gg}ﬁ IOQ%QP oiﬁlg.’ Post-

hea@ao;bszabbﬁe@bangss fsraymenthethe tineost nemoerfoinx pf catespegosis. The

ﬁ%%@ﬂ%oéﬁgr‘ijttfha%ﬂ rl‘?lgﬁ’rf ?g&%ﬁéﬁoﬁéu%’a& gggoéér?)tgfg Hsagf the wrist and spine.

d eS’elmki wmmrmdmhﬁltctseeIWpaﬁgmﬂ of eﬂa&rmemandfyounger individuals
C Rt ar PR Ser 13 PR S Sl e GRS € Brreriarssy @

‘ oshngbqerothansaserage)frladupmgabfethahényurbe i nproved to avoid or

m nimse these side-effects and increase the benefits

of treatnent. Sunmary of invention The invention

r eDastesgenaleficiphey hexcimadn coakide@aio Seta ragjof cdusielts post-menopausal
man facture

T T N T N T —
d| awﬂssmmierderﬁed diéth salaimint Mpmﬁﬁrﬂﬁaﬁdlblsbm&phbﬁass.
hi gﬁ E erﬂ &Y ﬂﬁﬁgrghoé%? ﬂ C%}ss, eﬁ?llah %g elwagq'}w‘? gaund(m(ﬁItrta?lor‘?1 of fluid
avaloleaémh) hyum‘a t/dsmmagtheadadfd‘rbmemgs from the uterine (cervix) mucous
membrane and increased risk of blood clots. Furthermore the reports of the last
years have demonstrated that the oestrogen treatment of postmenopausal osteopo-
rosis have caused breast cancer. Thus the treatment of bone disorders including
osteoporosis should preferably be improved to avoid or minimise these side-effects

and increase the benefits of treatment.
Summary of invention
The invention relates to a pharmaceutical composition for the manufacture of a

medicament for treatment of bone disease. The medicament improves the treatment

of bone disease and disorders as the medicament have less side-effects and
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The invention relates to a pharmaceutical conposition
conprising at least two strontiumsalt. The

w@ovposized on may further conprise at | east onePMV/DERIOG/000425

D conpound. A further aspect of the invention rel ates
to the use of a pharmaceutical conposition according

TrlsRR s dhareeae s Bt B Lot i BB ERd « g

phavanabititytdf ¢ied activeosipbherts.accor ding to the invention
for the manufacture of a nedi canment for treatnment or
prevention of cartilage- and bone di seases/ di sorders.
AnTheé prehticf reldtes foravehrmabeutiehidopsposition coriphisidlg at least two

onSFAICBL A e TP Sompraiit Ay ek Pomprea 822 856 Viamin 0

phasmpewnd. i cal conposition or the nedi cament according

to the invention. The invention further relates to a

kit of part conprising; i. a nedicanment conprising at

| easurtiior@spédt@ntHelinvestibh relads itd theausersd bqﬂiﬁﬁﬁéceﬁtical composition
rein the

I Si t .| t | ci [t whe
CSTBiba 5 85l AR HRREEMERLLS, 1 on
of Drawings Figure 1 ICP-M5 analysis of Sr84 in
di t.st ti | t tajled d i pti .of the,
 nyeReaRioH R R e AL 2hadecs i B aRLGh recaieing t
COfHeaAvdntion fdrake hia@ufaeiuné ats thedicaiment fve destareanbr preiiéhtion of

ticularly for th L treatment of
caPetieggeand iR SaP SBPIEIS . The medi carent of the

i nvention has been found to be surprisingly effi cient

bR e
aceoapatle& ghariavauticallydsffeefifecarhsurit lbf thestavinacsltizal composition
descri bed, ne dicanents . fqr treatnent of bone

di Qbﬁ‘&é?@'cﬁﬂge'}tﬁgc‘?faﬁ‘péﬁ PVe¥'%%nr el ated to steroids

used for treatnent of osteoporosis, treatnent using

the, nmedi canment according to the invention is free of
thi‘hémén%?"r@ﬁft‘%r & ??ctlo%kéb"f\fﬁa?ﬁoﬁ‘@ﬂﬁ‘ﬁﬂe treat ment.

Wt hout being bouadnédicdrhénticb@fising bt ledstiRbisegatlint Bat and
coordi nat ed adnj ni St?l‘]c?}tl on of strontjum and/ 05 vitamn

D and/ or cal ci ufn 2¢BFYIPIBRN SeMPESipG 8t leAshBed Il st

of the wherein the compositions i. and ii. are discrete units

Description of Drawings

Figure 1
ICP-MS analysis of Sr** in different strontium salts

Detailed description of the invention

The application relates to a pharmaceutical composition for the manufacture of a
medicament, and particularly for the prevention or treatment of cartilage- and bone
disorders. The medicament of the invention has been found to be surprisingly effi-
cient for alleviating symptoms of bone disorders. The medicament is more effective
and the use is accompanied by fewer side effects than previously described me-

dicaments for treatment of bone disorders. As the medicament is unrelated to ster-
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nmedi canent. The coordi nated adm ni stration of
strontiumand/or vitamn D and/or " cal ci um nmay

w@emsioi2ze t he bone tissue for absorption of ceBCTDKER005/000425

wher eby the benefi cial eff4ect on bone tissue is
obt ai ned. Thus strontiumand vitamn D are preferrably

adnj i ' , ,
U BT 2 L0 PP ltcament accorain
caltciherim@in§on istfresrof drriside sffedte aasticiated wiBh homidnentreatment.
vitamn D) may stinulate bone formation and ab

sorption of calcium including calcium obtained by

f o¥dithoublking bowurs! yethe theory Hlischelievedbthat camldihatehadministration of
medj ji : L, Cj Cal ci.u

s SRR B hafti b MR R RO o R i gt of the
mainredidament) Toe doordinatéd sdreinisitefiert ofadttoptiah @ndtoy vitamin D and/or”
pr J i of i .
0SBl R) SersiR the o6y st 0 iR 8By BERIGE Whereby the bener
vegiat effdob on absetissoryis dlteined! ci um thus cal ci um supply

may be increased by altering the diet of the subject.

In situations where the diet does not supply the body

wi Tl hu@ﬂmmjibnwid:\iiipmiroﬁ) are pesfenattly adminisheree séparateydyorh galcium,
no ; [ [ [ ,
LS RRE Sy il et D iR g b o8ty esogfon anc
St bomg foomaiian. Strioktiuns el dtamimP) alak slimoatebortdformaaitdn, and ab-

an : al i . t pti.um has _an .
oo S BhiAL A5 Sk SR BB T AL BTt
st ablamed$wnomedicémstisandidistay€upplemeds, 86, 87 and 88,

the latter being the nost prevalent. The radi oactive

i sot opes 89 and 90 have previously acquired
cofslctimn abl e i nterest but due to their toxicity these

LGS B b o Y R R o ono
botissueoBpmadiealy dietary iprgductsrare siah irscaldirh tisatrah & easilyoatisorbed by
0 5y SRR 58 5 e o FABEA iRl g
t ostpply siapbedndrédses byfalteting theadietlof thendubjethdn siuetiohs @here the
4 e b0 R Lt Bl AR e oy
adnotmiapablatof asing thesdalamhiinuthe diétt suppleni2rasiditic @hleiubnme be re-

st rriué te calciumuptake and to assure that calciumis
avaEbl e for rebui |l di ng of the

Strontium

Strontium is, like calcium, an alkaline earth metal, and as other alkaline earth ele-
ments strontium has an oxidation number of +2 making it very reactive. Four stable
isotope of strontium exists, 84, 86, 87 and 88, the latter being the most prevalent.
The radioactive isotopes 89 and 90 have previously acquired considerable interest

but due to their toxicity these isotopes are not relevant for the invention.

Due to the chemical similarities of calcium and strontium both compounds readily
form salts with similar anionic groups. Strontium is present in small amount in nor-
mal diet, and in most products comprising calcium due to the similarities of the two

elements.
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bones or preventing further [oss of bone tissue and/or
bone density. For patients suffering from bone

walk@eiaees or bone di seases the anpbunt of str oPCT/DER005/000425

vitamin D and cal cium obta$¥ned fromthe food is not
adequate and ordinary food suppl enents does not

provi de suitable anbunts of the rel evant conpound.

Vitamin D conmpound Vitam n D3 plays an essential role

i Mhelievemiiba balétes tn bk fiodingittahfarribe piestopand olibonedisdrders it is ad-

b%}{ta Aol %n(;oof'cti'rllaté HBWS’(@UOZ ofjggﬂyrﬂl{xﬂ\c Uﬁérﬁ@t[?él% galt:lt]ﬁ'\ to

recu sor of VI exists I n hufan s
n @admlacm bgdcrum Updaleecaridiatasaurieythat aainilem i @vailale for refuilding of the

u'bo‘h@s XP ? géndn'gqgttther ésaoﬁ“bBPQ fisS 3 é@;ﬂ‘ﬂoﬁé d‘é@%]tys?or patients

ake o tives
D sznfferﬁrcgJin@rnMne disattiess ebaeadiscasas thesaount of sinentium, wtamm D

3%?’11-55‘%‘% oB{a?n%ﬁrfﬁmﬁ/ {ehr%rfgocf i;s r{gﬂgdé(%l}a?gh ?l‘?ﬁngw %@E;sﬂggements
bydoes potspnoendezsumttle awpuhtstof thegﬁtavammngmu@ of

conpounds classified as D vitam ns consists of to two
fat-sol ubl e compounds; vitamn D2 (calciferol) and

viMlitaniim D®nfpoupiecal ci ferol ). Chol ecal ciferol is
f % ﬂWl E)? pf’é&ggﬁ retsgéjntltapro?eslnI?Pféj F\%ﬂﬁbﬂ%%‘? %lﬁlhg‘«eér@ pHo@phorus in

subseq
alth@ bedty tAopléntita sdlphly of Mpbhdrbemdesiemé thg prechrgor vfontamm Ds,

! egx s‘:t‘sr IPf n{g% s‘?<’n é(ﬁot ﬁégdg t??e%ti?éét%%?%ﬁ‘né@é?at%ia%%nt of ultra-

nore e respectiv
bmnraevtaughabdltbmyDtdhmem @mtbe:wremwsatad tyethe intake of food addi-

is%/g%’f Vﬂ%rﬁﬁrﬁ’oébéﬂﬁﬂ wﬁ%bff%{tlegygégt'aﬂa us8d RASHEL QJhﬁqQ:%ual prepara-

roved Fontium conmpositl
cdiops Dﬁtheglltamm)@astamm@ s(fownt indigh imertcsls andin fhélfleﬂ i) or by

g?ﬂgﬁggg gg‘o%gg%\,ﬂi stration of strontium and/or

cium Strontiumsalt(s) In one
enbodi ment the invention relates to a strontium

bl I §F?09T905Rhg§' l%gsuﬁ‘éd %seﬁﬁta?\ﬂg c%&&ggtdf lt‘cmwcbailai sojuble com-

Th X o e use act
nmwxndamammmg(camemt) anfl viiamonD4 (@h@l@b@lafanelw Ghml@a@:ffanwi is

t&%ﬁ%% "}135‘ ?ﬁg )%ﬁch célﬁlﬁe in tl?c%: IlrUe Hrll:@l %%Lb?équently,
rmh Gm,llkléﬁe){, huaasred g 1,08 ldswydrcsgbho|waidlferab,vﬂ1ﬁbd/cekatibrafprms of vitamin
elndo five asntor 2R ttll’nlémn%?g %ﬁgétﬁlen@éBgctP/E@ in terms of bioavailability

than cholecalciferol it self.

Strontium composition

The invention is based on the improved effect of using a strontium composition
comprising at least two strontium salts and the effect of coordinated administration

of strontium and/or vitamin D and/or calcium.

Strontium salt(s)
In one embodiment the invention relates to a strontium composition comprising at
least one strontium salt. The composition may be used for the manufacture of a me-

dicament.
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- Stontiunsalt(ng) The higher effective ratio the
smal |l er anmount of the salt is required. As a

“vel v La .
S Pt B SPTRN B BRSSP Bhed e mo-
i Slepuiarf weigbbbf thé corapqumelf m1artrae| te ﬁwtnmhtmrlaés’mntmrremolecules

< MRS Sy SBTRY] e QRGP Ao SRR o re-

nofeerethan 0. 31 such as nore than 0.32, such as nore

than 0.33, such as nore than 0.34, such as nore than
0.36, such as nore than 0.38 nore preferably nore than
0. Tis ey I&m&prmemsehé éf&rctlvb veip of thehsadts The effedtinianation (Re)
0. 44 such as nore t &lgsuch as nore than 0.50,
SugBy 8 dERR&d hHa=Q EW”” Jas more than 0.54, such

as nore than 0. 56, Mzzzlunasltm)e than 0.58 or such as
nmore than 0.60. In an enbodi nent the Re of the
strontiumsalt conprised by the strontium conposi tion

| STRORRhENSEcHvSRtiBIIRS Shakr ¥nitaheoftthéBallis48q@Rd. ABatrelatively
preferably at |east 0.45 or one '

. enbodj nent t he ,
at largeamoentof e antive ingradignt is r§q§\§¢<£%§t§amﬁ%§ﬁqwrﬁr@‘ @P@Bﬁﬁect"’e
of ;atidli§ prefdrk®, canphorate, strontium carbonate,
strontiumchloride, strontiumcitrate, strontium
et hanesul fonate, strontium fumarate, strontium

9l HeOPRIRredhatARE RYBT thaGirbaflien salt ESmprided Uyﬂhébﬁontlum composi-
strontium nal eate, strontiummal gnate, strontiu

el ORITCRRIEBALS 20, FUPYREIAI A OF A0, SUSHASHTPigan 0.31 such as

OXoRd fhanth 30 RLENES RIDAS PBAD3, SLicHPAE indP8 thiah 0L €uch as more
strontium succi nate, strontium sul phate and stronti um

¢ atendh- 28, speh s Se HandHEIPIORETF#RY BOTS {26,0-45har such as more

St {HaRtd. 40Nstiah BE ford thab @) L4 RA ds'Rdrettheh 048UsucAlas more than 0.50,
strontium chl ori des, strontium carbonate and strontium

s. FURBATRPFAN §-52, BYAras BRISHPRRRE. suchiasgnetefhan 056, such as

h{o? &1 0B obSicHSRIndrekndrhgsd.nvent i on nanely, SrSi 2
nd SrSTO 4. In a fourth preferred enbodi nent the

strontiumsalt is a strontiumchloride selected from

t hﬁ S5 BMBo@ment e, ot dronBukiZ@1t cofptided By #HéGtrontium composi-

ering rn the ext ent o
tion is more than 0.35 preferably more than 0.40 and most preferably at least 0.45 or

0.5.

In one embodiment the at least one strontium salt is selected from the group of;
strontium camphorate, strontium carbonate, strontium chioride, strontium citrate,
strontium ethanesulfonate, strontium fumarate, strontium gluconate, strontium lac-
tate, strontium malate, strontium maleate, strontium malonate, strontium methane-
sulfonate, strontium nitrate, strontium oxalate, strontium phosphate, strontium sili-

cate, strontium succinate, strontium sulphate and strontium tartrate.

In a second embodiment the at least one strontium salt(s) is selected from the group

of: strontium chlorides, strontium carbonate and strontium silicates
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hydration. Mre preferably, the strontiumsalt is
strontium chl ori de hexahydrate (SrCl2 -6 H20O . The

whe@h/oe2of strontium carbonate nmakes it a prePEr/DEQA05/000425

salt as |ow anounts of the Balt provide high amounts
of the active ingredient. Thus, in a fifth preferred

Tnd g B KB oSEicHR it blkshes M e R A R R o

i npamelgdSsSi@pand riiCanposi ti ons may be formul at ed

using at |east two strontiumsalts. The solubility or
availability of strontiumin the stomach may be

i mpr @foadh ipyefewad embpdigraniiheatrontiure salf isomstrantiueattisride selected

Th [ j t t ti . i ti.on

colti B Boup Y SEE Gk 2B TR BB RE erteate

st hydrafianm Maretmefemblynimessttdndinmt daftée stedntiont chloridectexahydrate
Th r&&fﬁ_gbye ratio (Rb) described above may al so be
cohsi"defed"'n relation to com positions conprising at

| east two strontiumsalts. Then the ratio is

ight qf [ diivi ded b
© nafi bR, Byt 8 RandlE ks s EI<Eb SRR gt SRR of the
(' salhgroViYle highrammduntsrdinthe aBtive iByredientiMbas,tin ‘a(fiith)preferred embodi-
St ' [t t Js.pref that the Re of th
at %%é{aﬁg%?ﬁé“@g%lmsiSﬁﬂr%ﬁg‘gq['t%g Irorgg r eat haneO. go? sucﬁ
as nore than 0.31 such as nore than 0.32, such as nore
o S Pusoncdtbapl R {588 haid il tloPds Fiiuly Gffpositions
or may bk famutaied usihgat @addwostrohtias safts.e t han 0. 44 such
as nore than 0.46, such as nore than 0.50, such as

nore than 0.52, such as nore than 0.54, such as nore
t h@he Bolbifility Dueataiesbilityoofestrohiiim o th8 stamaoh reapbelimproted ecombin-

Re. of, the at |.east t rontiumsalts i.s 0.,30-.1 .00 -

Sulth e CBridte 6Ll HuRh s SyRagniegh Byeyzgggn compositon

0. d6imfYise8 adleanDive siroafianablty olsuzh-thyeb Birohtiunassaitd)er more than

enEodi Wecﬂ-{t thea,[RG of the strontiumsalt conprised by

t h&" Y FERT P &E'rrposi tionis nore than 0.35 preferably

nore than 0.40 and nost preferably at least 0.45 or

0. ?he effective ratio (R.) described above may also be considered in relation to com-
positions comprising at least two strontium salts. Then the ratio is calculated as the
total weight of strontium divided by the total weight of the at least two strontium salts
(‘and ).

Strontium(mg)

= Stontiumsalt'(mg) + Stontiumsalt”"(mg)

It is preferred that the R; of the at least two strontium salts is more than 0.30, such
as more than 0.31 such as more than 0.32, such as more than 0.33, such as more
than 0.34, such as more than 0.36, such as more than 0.38, such as more than
0.40, or such as more than 0.42, such as more than 0.44 such as more than 0.46,
such as more than 0.50, such as more than 0.52, such as more than 0.54, such as
more than 0.56, such as more than 0.58.
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The conbination of at |east two salts may further
serve to optim ze the effect of the conposition and/or

woroveiv@eds undesi rabl e ef fect of the conpounds BPGBOK2085/000425

exanpi e high intake of cer8ain conmpounds, such as
carbonates, may alter the pHin the stomach and

' m 8% Emaedlﬂ{&t iHaatebynatt ratt &B%tﬂéﬁﬁkﬁk %ak’t’eﬂi@ oS:%:ﬁ @bi Qlth as

of other com pounds in an unfavourab

al0t35-%80.i speh @ﬁ‘rﬁ’o‘lﬂ PEft Rreferlly Ap-(ed awnamafer%@eOéQ -0.57.

carbonate may neutralize the gastric juice, this may

be particular favourable in situation of acidity of

t hearetberermbasimeant the Reaf Hestioptium salt f:wepwuwntaﬁ isiFANtM com-

t ‘b@sn%ﬁlsrﬂ%r‘é tR&H @@B'p%fé%w Aol thas! @&bra‘%a st %Féfer'éﬁbf/ dfeast
talned. The at least two strontiumsalt may be

s@tdé'theQzﬁf romthe group of; strontium canphorate,

strontium carbonate, st rontium chl ori de, strontium

citrate, strontium ethanesul fonate strontium funmarate,

stTm@rwrr@magprm ebatdeast twe el marfuriaet saree tasentinHze therffect of the
RlBsitic é&%ﬂ MRiARE SAlSsIradld Gct SThORbAPAIRIs used. For exam-

S ro t1 um met hanesul fonate stronti um ni trate,
s toleohigh inekexaiicattain compeHpds FHethas prrhprates tmynalies the pH in the

SigtdrathSandShicSfhd éﬁ%é%?'aﬁé&ﬁhe %1%9@%&1 gé&aﬂ.&h@ft&h&%m-

strontiumtartrate. Preferably the at | est
suopunds ipransaifavoyrebleswpe dp aiemativg emeodiments t*ajﬁ may be an advan-

z%?%géé PG ﬁfé?tr%utéﬁz'éqné EH&]’IE i, HiemaP be PaftRblar Bourable

ates Mdre preferab e at” | east two strontium
saﬂl situadipe Oé@@@mqflﬁ'ﬁﬁ %taméh &t acigingligesgen-ont i um
chl oride, such as strontium carbonate and especially
strontium chl oride hexahydrate, It is believed
stBydhe icombigtiern pidworpse mere skentiupesalis e deshigdeffect may be ob-
abiilhigy of the conposition to formstable tablets.
Espec:| ally strontium chl ori de hexa-hydrate enabl es
easy hum di fication of the conposition and thereby the

J-E’aag'lé%@ Ao 8tr t?&Wé%t rﬁH%B@Q%I%ctfegﬁ‘romE%?? &Y &S StkdHlium cam-

elng ound eoiy t her
bellhp@t%dstfphmm §arrb@naiieuﬁwﬁlum ¢hirideestrandivag qﬁyetgt stemtivim
C Q—:Itl‘fgﬂeg ﬁf&ﬁ%@stmﬁ%ﬁtfﬁméfétg‘%trﬁkm bh@oﬁ&le UL ki §rﬁtléc95‘teo§tron-

second strontium sa _ acid environnment In
t ﬁ@rrsmehiﬂ: lstronthust elgleata. stabtiumimaiingts, gEoriiiihmegwnesdfonate,

efsftr%ﬁgl urf hittafe sHbRRIm Eii%t étH:mtlﬁﬁ'ul ﬂl{oééhatg h&rdptigi sﬁ@a@f stron-

' um car bonate es It red salt as | ow
artivomsuccingte; Bsoriiinm syphaie aed hir@ﬂlumﬁ@drﬁ’f% of the active
i ngredi ent.

Preferably the at lest two strontium salt are selected from the group of strontium

carbonate, strontium chlorides or strontium silicates

More preferably the at least two strontium salts are strontium carbonate and a stron-
tium chloride, such as strontium carbonate and especially strontium chloride hexa-

hydrate.

It is believed strontium chioride has a positive effect on the ability of the composition
to form stable tablets. Especially strontium chloride hexa-hydrate enables easy hu-
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The strontium conposition according to the invention
may conprise the two stron tiumsalts in different

w@eneeniage. Thus, strontium carbonate may conPCT/DER@5/000425

with 1- 99.95 %of the totaéd anpunt of strontium

conpri sed by the conposition. In an enbodi nent the

st H?Jiﬁéalﬁgh %Pﬁq@%% 'oQ’lﬂoucl_%H@fHe? ift férﬁ%ﬁ{)n tripa r{?xture uitable for
strontium car bonate e conposition may prefe rakﬁy
cofabist peessinge strontiumin the formof strontium
carbonate than in the formof strontiumchloride, wth

respect to nolar per centages. In preferred
emdbiti avt beisg thend byrreshedrpnsisdottharibsbeved dhatstrosisrg ehiogde, es-

% : ' e
0. Becigly GianbitfichBrbi fetdhBrite st HEREMSAR Foriélsecond
c hstmntmum salts i thetacitsersiyronment i thestomanh.i Theréty strontivrofchloride
st ntiumin the form

of Eﬁgﬂggﬂrﬁeﬁ]éfiéﬁpgﬁtﬁ%gfh%?ﬂéﬁ%ﬁ scénr( O 90 % strontiumin

the formof strontium carbonate and 10-30 % strontium

in

ot ThO ishHaBr SR LA U ep HE: orBlorBl sl 88 ol artibupgs of the
st sahpriovideihight dneodnds ofi thé astivedngriedienthl ori de. I n an
efficient pharmaceutical conposition the anmount of
strontiumchloride contrib ute with such as at | east

0. UbBe strofftiumheonspasiioniagaerdingtth éhecipupdiontayncamprise ties tvenstron-
bogi . St ' r

0. QU@'Q%QE% g\hc}ngé;rgﬁtj pt%%egmulfgcq% Tgl?%% ti\dsn:? H@%o%t&%ﬂ%cdnﬁﬁ)ﬂe with 1
su89.95%% af thedetst am&urd of Seorituaf ccssmmtsad by itheé eomposition.
contributed by strontiumchloride. In specific

enbodi nents strontium chloride contribute with at

| ebrsan @Bbeédimentthe aodunysompaditicer comprizes gt lsastb0ds strontium car-

o R e B R T T B s o
r ebiad)rﬁsmt carbortstg thagdn thiei foind of stfortinem atwomde swith mspedthcmmolar per-
%r‘?’[ér on é@oe%%ldte(fﬁ}odﬁ'ﬁgrﬁ%ﬂ" n&)n‘ipos{t gﬁs E&X?rrge W has C55-99.95 %

i1y di'sso e &¢
enui stmmtmmtm tife foime o $tooméinim. cafthmnaje-arod O Dhéo 4% %mmmlum i the

or}r%g %gorﬁt&(#n c%%ﬁcren 8%\%{0']10 nstdéﬁ:SS h&ro%'t_lu%rnq ;ﬂeld‘fgﬁﬁ o? strontium

on‘p03| ti
[ rrpambbmzte ahdrS 4(h% siroatilralin thletfgrrmbf sttontum tchlondée,corsuch Bs 70-90

I S, f 0 Ri Lity .
PPty TR ol el B TSI el o rom o
actﬂrm&nucro«:fﬂmﬁmdow mcﬂmﬂl&%lsﬁrommm irt the formgditstontimmgarbonate and
af TZ& r;’/o stronti um 1?1 a%orm of strontium chloride.

In an efficient pharmaceutical composition the amount of strontium chloride contrib-
ute with such as at least 0.05 % of the strontium of the composition in other em-
bodiments strontium chloride contribute with at least 0.1 %, such as 1 %, such as at
least 5 or 10 %, even such as at least 15 or 20 % of strontium is contributed by
strontium chloride. In specific embodiments strontium chloride contribute with at
least 25 %, such as 30 % or alternatively such as 40 or 50 % of the strontium of the

composition.
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The solubility velocity of the strontiumsalt(s) may
be neasured by any nethod known in the art. The

wa@lodlond2es y vel ocity of SrCO3 and SrCL2 and m RECT/DES005/000425

t hereof was neasured usi nd0l nductively Coupl ed
Pl asma- Mass Spectronetry (1 CP-MS) as described in
eﬁ\@% Gedded cHREOHTURE ¥trdHtiuhVSorhBbitRAIfertter réiBtesTH b Pitsolubility
effect of the pharnaceutical conposition.is achieved
byf HieecopRoEticRat ed adni ni stration of strontium and/ or
vitam n D and/or calcium The secondary active
i ngredients nmay be adm nj stered separag\ I%{ . )
a%\uéma %ifqn}‘uﬁ'rf@/t&ﬁ) agparEing An ednanfionsheuit be readily sissaiypble in

CQ\?E@&%r%@ﬁ@df&@ﬁ&r&hﬁerﬁ%ﬁ%@érﬁa@ﬁﬁh& @H &Qh@gﬂoﬁi&bﬁ ig@¥Ithough
be adm nistered as a segarate medi canment or together

wifeas! intakgmraviedpee the MédOfedi canent. In one

enbodi ment the invention relates to a conposition

conpri si ngt; at least two strontium salt &d one _or
e

s ddgrelibjtaefth strortymerrarpsiionTs EnpRstaab or the-g\gjlabity of siron-
C %'uﬁ*l iBHR.116is FiGEHer %E&‘téw to/dVafEte tHe soRIblity Pelodifg\oe Mé Qfbntium

further describ roved treatnent of car
iRal5) oA LIS A5YVe.BER NSt IS AVl TP SEN bim QR atter ac-
sthipRirktgA. WM th a vitam n D conpound. Vitamin D

conpound may be adm ni stered separately, sequentially

and/ or simultaneously with the strontium com position.

Thyg, soﬂfb‘ﬂW 188yt tﬂé"@crdnﬂMt%‘%!t@i‘)‘ ndybe\théadtréd B any method

conpound ybe com arat e nedi canent and

t apepyn Mﬁmu@?ép 'llye\f%ﬁcét'@? §F¢’ s Apilrhe AR Mpipeg Afereof
t %sﬁﬁéé’iﬂré@ﬂélﬁé’ m%tldélyoﬁo&me&ﬁﬁbﬁiaﬂﬂﬁéseslpéiitm&@TOIQIPJISIS) as

with strontiumin a conbined nedi cament. According to
t iespiRkashniesamplee!Gst r ont i um conposi ti on may conpri se
any vitamn D conpound suitable for the manufacturing
of a medi carrent The vitam n D com pound”®) may be one
ly occurring Vitamn D2 and D3

ef%'&? fQhe BREGACLLGH Bor%osﬁt% l%clﬁgé’émﬁth@ feoordi-

tlcaternatlve of vita mn capabl e

any s
asm‘ty adnginistretiero el sirenilem eaper vilsraind 9%9@%@% th greondary
bagyve | &Eérjité 4l e éﬁnﬂﬂgﬁ%ﬂ%p\éﬁt@y}%uéﬁ’ﬁdlly tal'id/fOPSImul’[ane—

|ncreas sor tlon of calciumis pre erred In one
erdustyi wﬁnﬂwetsrr@nmpﬁm@%wb Ahug Bieseesprdasy acivedparediepisanay be

rﬁ)o‘ﬁgﬁlgte\‘é& Ear@%@&éaméﬁ’c R SRUY NitBIBLREER $h a combined
enbodi ment

armaceut i cal corposition com
medicament.

in one embodiment the invention relates to a composition comprising at least two

strontium salt and one or more secondary active ingredients.

The metabolism of calcium is regulated by vitamin D, and the invention further de-
scribe that improved treatment of cartilage and bone disorders by coordinated ad-
ministration of strontium with a vitamin D compound. Vitamin D compound may be
administered separately, sequentially and/or simultaneously with the strontium com-
position. Thus, according to the invention the Vitamin D compound maybe com-
prised by a separate medicament and thereby administered separately or sequen-



prise vitamn Din a formsuitable for preparation of
a nedicanent. In a third pre ferred enbodi nent the

w@b@sreeeut i cal conposition conprises vitan n BSI/DRE2@5/000425
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formsuitable for preparatiton of a nedicanment. In a
preferred enbodi nent the pharma ceutical conposition

co i.ses.. Vi n O oy Lam nost . Lo
or Uyt (e A2 Spiipofih brnbtrR B iendRR v strontium i
boaeonibhet degdicanseritncr eased by coor di nat ed

adm ni stration of calcium Thus according to the

i nvention cal ci um naybe conpri sed by a separate

nedbmmﬁgtto thednvdntioe the strbmitioinstoepesitise payabeipyiseeny vitamin D

ent fr he t t Th f
o o RRoUrRisnliebip 360 e Fratbtnfiod B & SRR mSr e iR Bfogm-
nobommmrm@pbé ﬁm@er mummftth@hatuadlly gucnmw t/hamlmt Dbandig; com-
e theor. i eve

b d h if f .

oy PRyt S At Badnd B REESs SNaw DB efb bisthalle of via-

N hrin Dajapablenof bssistmgmosttbaelism dﬂ’oarc&fm)aﬁd phmpheteghtthe body In

| *hodorter 3 HPRMA IR Rl BB o hEmiRE ot BFBiul 8 Breterrec.

obtained if the anmbunt of strontium exceeds the anopunt

O BB b S o i B e Sramin

t haﬂaI&gs'Z In Qrsewﬁpraféeremuddm& ie pkmrmsc;@.hlcabcdmmomtmn com-
uch.as _nor

 ha
5. Bl alhimi® e e Fu o R S HPe el o SRy, 8 pre-

pr fé?tda@kn&ﬁ:d:mérﬁ thd aJﬁBrB&cewﬁcaSmhpmlommphbmw%mn D% in a form
is referr at_t raceut oNpos |on
o RRRle B Blerlien ohE msdarReE AT B R ehired PR TRRTt e Pharma-
amaeuticabdontydsttiot roMptibesigtamin De oc avitaraint D camatogyprasspreterably
str nt.i may conprise only nodest anmounts of cal cium
t hef qrﬂ'{?iﬂ]tl on further relates to a second

phar maceuti cal conposition conprising calcium for the

cobe puctage Abliramiet e DorRaisHedss lBrrees, P Gidinad administra-

cakien bfedidiurayhdscdotosling tabh@inﬁ/@mncwua!qmm pwyaé icomptiéediby a

di t. Cal
gfélﬁig?ﬁl' %P@?ﬁlgﬁméﬂtgﬁqggm S rElgls %%%qrﬂe[yrpr iSgay§niiglly from the

t hetrémluhﬂ&%rﬂ@sﬂwmpwuul lﬂfé)l r optﬁhéllbeh”dlaf&pmbaiherm&@uﬂcal Rbmposition
car bonat calciymchlo r ca citrate | ¢l u .
o1 SEOHA 06! RogrEs IRIPE AT Sl By WP tetod B dog Reory i
calischahavet tﬁ@ﬁtth@wﬁ@swi@trentumlsmeutrams@anfathe compbsifioitomprises
Iactate-gl uconat e, ? ortrib }sj{
more caltium than strontlum ere ore the weight ratio of strontium to calcium
should not be less than 1. It is further considered that an increase effect is obtained
if the amount of strontium exceeds the amount of calcium. Thus it is preferred that
the weight ratio of strontium to calcium is more than 1, such as more than 1.2, or
such as more than 1.5, or such as more than 1.8, or such as more than 2, or such
as more than 5, or such as more than 10, or such as more than 15, or such as more

‘than 20, or such as more than 25.

It is most preferred that the pharmaceutical composition comprising strontium com-

prises an insignificant amount of calcium.
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cal ci um phosphate. According to the invention the
cal ci um conposition preferably conprise calciumin the

wo etoaoaef226 cal ci um salt, such as cal ci um car boPEE/BK2005/000425

di - basi ¢ cal ci um phosphate12CaHPO 4) or tri-basic
cal ci um phosphate (Ca3(PX)3 /Ca5(0OH) (PO 4)3 ) or a

( RUBAEA BF) SEBABTRaNPHund M B3 BOREGS T oo amouns
3 ChiCHEAD), e Snvdd@®n futtbeprethtegta asédoad iphaemddeaticd! k8mposition

cal.ci um. I t] rise.calcium.in a form -
coRBIRA SR 58 e FReyiti omuigietian Wity fas'giggntim comerising
| aotedicament. Thk miadinagiant oregyteemprise oaleiupT iafaey fereh suitable for the

e ' h l¢i conposition conprise a cal cium
sgp%gégﬁpégf%g“e?j;ﬁgmet%ge group of cal ci um car bonat e,

cal ci um phosphate and calciumcitrate. In a second

e ' e |.cd onpasi ti.on conprises th e

C A B g S5 E 0 SHBRIP PE 53u Baposton in
enblodé trerfblidwieg carthpoundst catriosi dcetate, caftun s&dohite, Cag‘fi”m chlo-

c b T by SALTHCATORAM B BBt SORIRS R oot
p healcrameg iy de raphlosioreate azidiun ﬂadaale,araﬂh;mg tl)atoﬁ.’xa’[élg;mdcél)na’ce, di-t?asic or tri-
co Ltl.on. . To further strength the bones additiona
coﬁ%sg%ﬁ%éswog%ha;%‘ded. Such conpounds may, for

exanpl e be selected fromother netals such as

bRtk B8 PR PRy SERERR ot oA ok odsm i

r ethatfersn bfoa tdieiumi satlj sughtdsadaldidre camehatef dieeisicvelcium pho?phate
tr LS. ,0btai ned by cqordijna adm nj tion o

L1 P ot RS ki Poor i) QR RGPt chetated
satdlciufieentponed stoips cakiusn d&atet(eaé(dilﬂﬂmﬁzhﬂfgfﬂ or cl\:/%lcium lactate
separ tially and/or sinultaneously. st

[ %@Wéﬁﬂﬁ;ﬁ@ um salt shoul d be adm nister

separately fromthe at |east one strontiumsalt and

the vitamn D.conmpound. Pharnmaceutjcal conposition |
PHAPRILBE tos i BT BFicPIsan SpmpRelioft mag AR pRRSFigR in a form
megoriisingdd wittaoder Sybstameessuch @8 abichu@e RBiatIeScalGurd glitdnate.
descri bed in Rem ngton: The Science and Practice of
Pharmacy 1995, edited by EEW Martin, Mack Publi shing
Colmpmepreféed emtodiin@nt the calcium composition comprise a calcium salt se-

lected from the group of calcium carbonate, calcium phosphate and caicium citrate.

In a second embodiment the calcium composition comprises the calcium salt cal-

cium citrate.

In a third preferred embodiment the calcium composition comprises the calcium salt

calcium carbonate.

Other components able to improve the treatment may be added to the pharmaceuti-

cal composition according to the composition.

To further strength the bones additional compounds may be added. Such com-

pounds may, for example be selected from other metals such as silicon.
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Easton, Pa. Standard test of mass variant and
disintegration tinme my be neasured as described in

wEenoepered Phar macopoei a (Ph. Eur.) An aspect oPCT/DE2005/000425

invention relates to a phdasnaceutical conposition
conprising at least two strontiumsalts. In further

enbodi nent the invention relates to a pharnaceutica
conmposition with any of the characteristics of the

sin amembadistnd Bisi connesties eceudnglie thsi invenion &urther compiige sili-
bebRg bound by the theory it is believed that a
conposition with favourabl e pharmacoki netic
characteristics is obtained by the conbinati on of at

| m%k%ﬂa&a#ma&a&.hg that %?é"'m@& %Eﬂ%tt}é%gﬁt{i?%%%%d by

and strontiumchlorid EECI al strontiumc

h ésagrdmaéﬁcb@@mnrsﬁ@t'crre@‘uaé lnve @nwW@émmeép‘éutmnftbanmy:alcmm
S %éﬁ afpleSihfer J&ﬁHon@ﬁil]g'rﬁBﬁé' rhiPRierbd s@g?el’réﬂe&:‘ e%c@{erngég@l and/or

adm ni stration nistration I's

nstreuligneaisty. Mast ierarignthy therezirivanaitshiould hseadminisier bepprately
' ﬂoﬁnﬁe%%&p%aer@tmumagautaha%e Vit + B dAp diha gand
capsul es e nedi canent are swal | owed ‘and di ssol ves
following in the stomach and intestine. The active

| pYLARhcRlcs cohPbéfish Most |y absorbed in the small

i ntestine by an apbsor ptive nucosal |ining the

i fhagpageaticalicqunpasitient &f dheptesedrinantien rwyibedirgpared by conven-
mﬁghél "i’é@iﬁ?q%eg IS § OésV@é%cﬁlSécplﬁtR%nﬂﬁ&toHHVheb&léﬂl%l Arf?j"\ﬁrgcl‘?’(% of

a sol ution, di cament enters

aﬁaatrﬂ@m‘t&&%@dlteﬁdw&j Vérivgrtirallasiy Bgl@@b@gt@qmnﬁ@y, 19th edmon
%oheﬁa'é‘taﬁﬁ‘ﬁrdgés‘ibf o Qé @aﬂdn’i‘@hd bifs it réﬁynr}ln}/e Fn?? be measured
mal i ntestine Accor e | nv nt| on ora
a@fidapertbedtin Eﬁrqpéﬁ'ai’égrrmaﬁwa@aéﬂlﬂ rEide of a medi canent
into the gastrointestinal system by swall ow ng.
Dependi ng on the conposition of the nmedicanment the
adniagpestajthalingention celatesdo aphgunansytical compositamenhprising at
d
Tl JorRERAAAE I AOHERBGIRRAL R hitndah [diRge td #fharms
cicedtiahearoprsition WIﬁﬂaaﬂyeé the chaphcierstio$ obibeistrantivinacorhposition
b'd%Q&lb%Hrh%l'Qn’?‘E? . In a preferred enbodi nent the
I cament or oral adm nistration The nedi canent
of the present invention nmay be fornulated for a w de
V@‘\Q{he&}f b%fngcﬁ'o‘ahd ﬁg 'iﬂe%é&fy%g héé/%ﬁ‘%gaq afé?) smIF fith faVé)urable
medi cament es at tvvo str ont|
S pharamoekphm mwerlatlais l%obé@u@q)bsameecoaﬂmnatlen of airleast two stron-

eﬁﬁ%@aﬁ@,t&ch%isﬁgntw cQ‘Bonate and strontium chloride, especially strontium
chloride hexa-hydrate.

The medicament may be prepared for any suitable form of administration, in particu-
lar oral administration.

Oral administration is a preferred mode of administration of medicaments to be ab-
sorbed in the gastro intestinal tract. Solid tablet and capsules of the medicament are
swallowed and dissolves following in the stomach and intestine. The active ingredi-
ent(s) is/are mostly absorbed in the small intestine by an absorptive mucosal lining
the intestine. Liquid medicaments or alternatively solid medicaments dissolved prior



either solid or liquid. For oral adm nistration, such
exci pients include pharmaceutical grades of mannitol,

WO 20608224 St ar ch, nagnesi um st earate, sodi um PCT/DK2005/000425
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saccharine, talcum silicond4di oxi de, cell ul ose
(preferably mcro crystal), polyvidon, glucose,

. | | .
S Heseinar Y P Pys Ao £ Moot RAPERY M fR4RENRNEen@ the stom-
enmbaidametht activeningeEdidnts meg Selrsegdentiylret dtmsoripal in vhegastrointestinal

(POl A I8 3 OGR4k ion rlts
prefipe reetﬂar?]dfemf a hedicampisi ]Ea the gesinpniestal syftc_amrw swallowing.

. the rrjer.. I nel. e \
PR arRnd 7 e s o Pl ECEAR S i i B be -
t hsorbed #nthe stomdah dralotieg the ;Idseaga&:m:pugw thegrastto éntestinaf tract. The

t he .i nventi.on. i Lxed. w a Vi t ;
etV B PR TRl oo ERbdain R a1 plocg gf acton
covipaled Bldod pirdUtationhape and si ze desired. Powders and

tabl ets preferably contain fromone to about seventy
percent of the conposition according to the inven

t i e pBterteaidrebatmentdhs nedEameghisSonorelcainivis g tinn

magnesi um stearate, talc, sugar, |actose, pectin,

dextrin, starch, gelatin, tragacanth, nethylcellul ose,

s oThel mediahexy ofethé presehl inverdien naayl mfomeliaieddovawide variety of

coco utter.. and the |ijk The, t " ration’' i .
" noekaatisgen g B tnie e SuFiceEteR b flte sty drontum
Wi sditseamciaguitablatphagnansuéicallglaceeptatade cariersporaxcigients, avhich can be
capsul e J] \ghl%h conposition of the invention, with

or weh sald ik

ers, is surrounded by a carrier, which

is in association with it. Simlarly, cachets and

| ozenge re. included. Tablets,, powders., c ul e .
o FRLSHERadiiBiekr Ao, 356 oltints RiwRE HaTscstiad Yiitis of manniol
ad m:cta:issl starich omagSediund skdrate sstivat samehédmentgicep,ailabn ditxide,

i nc e powder t.abl et i]l. capsul es,, ca chets,

s UErIbiRe Dbty s icEstan, Povidan iiRe g 501858 utramy,
admaghéeditrtcatsonkty, Bng theike aprefenatsly tatgun aed sideonodiexides.

nore substances which may act as colorants, flavouring
agents, stabilizers, buffers, artificial and natural

sW&eéreémg§c|1im@hsmeh?iajgb@refehbd,wenleérmogﬁmbutQPbl‘yz(in@yl-z-
agents,, diiluents, lubricapts uspendi agent s . -
bt RAERIGon} ABY S1asiaeF YRISTalR ik e RIFIeITRS. Th iiher embodiemtn itis
di pieidéragrtabi the cogpbsitomesherizeaptitdnat.i ng material . The

medi canent may according to the invention be ‘

adm ni stered as tablets, cap sules, powders,

di gedwapd,ehé aliriet is adfinepaiMigsdssalitl whichaie ynigédwith fherfimely divided

S Uiagtﬂ/tél ir?grfegirent%ro?lthe invention. In tablets, the active ingredients of the invention
is mixed with a carrier having the necessary binding capacity in suitable proportions
and compacted in the shape and size desired. Powders and tablets preferably con-
tain from one to about seventy percent of the composition according to the inven-
tion. Suitable carriers are magnesium carbonate, magnesium stearate, talc, sugar,
lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, sodium car-
boxymethylcellulose, a low melting wax, cocoa butter, and the like. The term "prepa-
ration" is intended to include the composition of the invention with encapsulating

material as carrier providing a capsule in which composition of the invention, with or
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adm ni stration. A favour preparation formis tablets.
The manufacturing nethod may be entirely con

waeemwbioanad , e.g. formation of a granul ate i nt ePOBOK2008/000425

contai ning sone or all of 1®he m |l ed conponents,
foll owed by optionally blending with the other

o TR e Bl sEAREeERH Bk hich B ociion i 1, Gimiary

conposi t1’on
t abbisdts aad gehgdd ae isdladediaTdblatenpdvedarsrdapguleet giksd caghets, and

descri bed bel [ . . The stability of tablets
e g?é\%f ra%égécgwhﬁg? IO-OFQS know in the art. In
one preferred enbodi nent the nedicanent is a tablet.

lt.i.g furt . ' '

| B aptitfigh A PR REE s (Phick BB BGSDIBRIS, Yl Xarflies, ca-
t et smwisttores, and bispensidiesgranales.t Sdiid @dminiSoation form prepara-

t ti ts d ' : .

- o My R S R e B My S By e s Bob it hyouring
t aagleats| btabititers t héfef< mntificiaband hatstah blveetendrs edisparsantedbickeners,

two,strontiumsalts, are . ' t .
ORI e B A SRR S e, psgpratves
prvegtthigaademts, tdblétalidieegrming agents abll ensapsetating pederilwi t h

in few days, such as 4-5 days. According to the

i nvention the conposi tion conprises at |east two
stTrenmhéedicarmatitrsayassiosdingntp thib énveotiorelte admivisiered ol dablets, cap-

S Sl R BRy L VSRR AT g oo

arginsihigtbatonf or at | east 3 or 4 week or nore preferably

2 nonths. Most preferably the tablets are stable for

at least 3 nonths, such as at least 4 or 5

nmonfdvepr meparabibry fomt i$ etddts. 6T heonamgactiming mhethog mugyl enentirely con-

gg\{ﬁ\kig z %atftgprg?hfq%ao a&%%ﬁg}%%.ﬁgmegfatg %HﬁtaFn"l;r@ Erite W élpof the

ingredl ent’s Wa
expiied ennpohents)sipwedlyl aptienatisybldnelingedticibe difyerwsmpgnertts and

l east two. strontiumsalts. ner f . SUJ I .

e sl B ST £k s DBl O AR B o o v
i neblediigiag eildt staptdard reymufpstyuring inethod as aigaeniies below is preferred.
soluti.o us _suyspensi on QL SOl | .

or e e o R ok P2 Aot o eprclBln the at.inone
s heretdriedleaitodemers ehd meblicgmiedt it artablpt epar at i ons.

Emul si ons may be prepared in solutions in agueous

propyl ene glycol solutions or may contain emnul sifying
age Rifsrisercbnempisted tHit the comntiindtian offetieestéad efrootium salts may

acaci a. ueous sql uti ons .can he prepar .

o ST RSB SP PO O R PTG G Bl Sqp apontum
anghie @Bk gotrebtinlroen erlbiw @blets usiigewwestonst plzErazeutgal excipi-
a”gnén'n%‘ﬁ ergltcgl pacilitate the formation of stable tablets at least two strontium salis

are used according to the invention.

Initial trails showed difficulties in the preparation of tables as some tablets decom-
posed with in few days, such as 4-5 days. According to the invention the composi-
tion comprises at least two strontium salts assisting the formation of stable tablets,
such as {ablets not decomposing within 7 days, such as with in 2 weeks, preferably

" the tablets are stable for at least 3 or 4 week or more preferably 2 months. Most
preferably the tablets are stable for at least 3 months, such as at least 4 or 5 months
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agents. Aqueous suspensi ons can be prepared by
di spersing the finely divided conposition of the

WO pooenti2on in water with viscous materi al, SuckhCHEHDK2005/000425

natural or syn thetic gunsl6resins, nethylcellul ose,
sodi um car boxynet hyl cel | ul ose, and ot her well known
su q | | f )
Ptbﬁggtﬁg%t gegaggée ﬁgn{grlﬁs Pu&'h L SBIANE gé;]?éstﬁffg 8 gﬁe foRRLEHEOf homoge
conwﬁ fablstnwithigaual @mouatStqiéﬂQ:@cﬁw@mredwt@wvashae(perlenced These
AeS byf 1 iJ r buf f ers,
a Pﬁifﬂ):iécrlﬁ)@a?qag%gqﬁat u§ ny dswégé{eer%& S, [IL g Bé‘?ss%irﬁ's,
t hi ckeners, solubilizing agents, and the Iike.
Ac @f?ﬁé}'f&%st lt‘éﬂl‘é beSl@dnﬂHnsﬁ%nqﬁab@F@ s fo'l]fﬂ Qp?aarations including
adm ni stere drops. Drops may conprise
noﬁms:tsm& éyral@ﬁ; @bm@, gauesius sgbmgm @ayeas wsp@amso assolid form
p ég’a?’ ti3Rs RhRAEE t%eQ'téﬁglcgh\F&teHQﬁoﬁl?'mfb?é LEQ th l'i(ﬂudaform
t e aqueous sol ution onal |
ba@te@naraiioaal Erawlsions miay ihgi nfemed agﬁmmtloaam anueany patpbr@nne glycol

Sugélﬁ%ﬁs cprrrﬁ Sordin \éﬁ'rulreﬁgq? %g&ﬁtg Ak Ys |e'3f’fllnH U PG rnonooleate,
surface act| e agent edulting solution may then

beotacads. ifadedys Falutionacho e prapansd i diesplving ﬁwesqsnmmbltien of the
Conﬁl%ﬁb‘?{ in WG anSdbitg L uRERL %glggé}%oglgg@ TL" 's%?cﬁli%ﬂ?g and thickening

aut ocl avi ng or nal nt arni ng at
ho&agenta Aquequs Byapepsionhearsbd prepsrednwdisnersing ttiel ﬁrpéwlwed

fi E&r‘hﬁ&élﬁh &riﬁe H/@ﬁ}%fn% ?%gertv@tht\ﬂ%ogg ﬁa‘ié@p%ﬁch as natural or syn-

aseptl ca les o ctericl ungi C
agthetis gymSt @Elné, mG’ﬂMCﬁMQSes iswumrcatboe(ymatmbeaﬂ@se and other well

beﬁwﬁsﬁ%ﬁ]&@ﬂ &ﬁt@tl_q lga Eﬁ%gﬁr@é%aﬂﬁqsqg L@e splutions, suspensions,

acandpeulspreiang maﬁgomtabl i agglitipario thefczwnosélop pétm invention,

r aEﬂ)lﬁl%\nﬂaf ﬂgvrbu?é |l Yarighte hofs F coF'.%{AI il alglrj] %‘éﬁ.ﬁdﬁ é.weg{enw Iglépersants,

ropy ene ¢ are
f othigkenersascelubilizing sganth aadéhe iikeended to be convert ed,
shortly before use, to liquid formpreparations for
oral adm nistration, such a preparation nay be
di dsaeirdiaplte thedbvention thre dedisaherthay poadheinistersdial drops. Drops

gﬁg%ofﬁg?iggﬁfeﬂféldf%gﬁ% {1 ﬂ?eou§%§8f@§lgt?dg1’§’qrgugpued ons and

repar a
t orrtalyr@eazrepared by\gtse@iwegtﬂse edmpdsiionriv e suitahie aqmrbcmsanmpn op-

fl ﬁ'y %clﬁﬁg Lé&grr n(%al BH{!/&Ff@glcﬁf’a ééén? %ﬁ'{i}/cf&% &ﬁéruglﬁ'table

svvee ers spersa ners,
ag plrﬂssrvaav&:i anth eptlcprleéy inchidingseswiade ;apmfeeage@ti Ténstresulmrwolunon

| PEISHLEAER S R Y fhonb B spep = on

pomﬁéed ahd gefilizep oy Eakaidviorgsormesintaininghat 980 0 Cfor nddf an hour.

S uﬁﬁerﬂgti\?el);, lrtlldai éolljxtwn‘?ﬁay E@&%ﬂliz@dl% fffatiBh @nd transferred to the con-
tainer aseptically. Examples of bactericidal and fungicidal agents suitable for inclu-
sion in the drops are phenylmercuric nitrate or acetate (0.002%), benzalkonium

chloride (0.01%) and chlorhexidine acetate (0.01%). Suitable solvents for the prepa-

ration of an oily solution include glycerol, diluted alcohol and propylene glycol.

Also included are solid form preparations which are intended to be converted,
shortly before use, to liquid form preparations for oral administration, such a prepa-

ration may be dissolvable tablets or dissolvable powders. Such liquid forms include
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tein/vitam n conpositions conprising at |east one
strontiumsalt, such as at |least two strontiumsalts.

weepenirbd y el der people frequently have probl BOEDK2005/000425

swal  owi ng tablets or othen7sort of nedicine and may
prefer drinks with nore favourable tastes. It is
pr efighid gd ; r Ll : S . "
changd Ft slobnolols. <Fp PLLUR. Thete BlepaRith; HRRRoMBIn, i acaiton
walp. theactive ipgeediantseef the inyeetiay colkeanid, flaveurs tstabiligers, buffers,
f1 aM@ ote t ' Lts. |
gea bl SRS ool derltrodr bicaRl, YOBRhG ppifls, ana
sitheliks. to the taste of strontium carbonate and ot her
strontiumsalt(s), thus the nolar ratio of strontium
chloride is preferably below 1, such as bel ow 0. 75,
0. b apeqpngdprefgried gmbadiment theddedicarnendris & disselahble $3blet.
shoul d be adjusted according to needs. Sol ubilizinqg
agents Sol utions are favoured over suspensions for
or bl thisdi prefiersed embedimeni the enatliaagent is asdissolvabies pawdernor e
rapi dly absorbed. Sol utions are also often nore
acceptable to pa tients, in terns of palatability. It
hakiabid areparaiinnsaday wrtherdyeaa drink, puel e a el jwcs, cacao milk or pro-
fo Liat-i: ; [ ; i i i.tion to
ooy VKR SomBbs e ARG oh et bi e @Al AR Ao east two
i nsttandiuttesadie. speciaby eldeepsapizirequenty hove arobledissaliveing tablets
ei resul: Lar ction . .
i PR e fi A Rl kg Mok P FAAELSRR. s
soprgfsiriedZhati the shentiwnpsaliersalts doesnsichangd theiflagowrgé ittie drink in
' i,n j elhe. so i ld.zin

o olePepatiE el i K1 BRE TS I bn Wi stBlg bl ggver the
actagtecd ipposicontivarasltanngiekeral the tastepbsteoritiu(rachiarideds atoee offen-
or i ' di_oxi n
ot EPPPRE Lol bRl LU REoRE MR BT LS the motr
conapp ef stsonivet ehierisleyis predarebly belowek csesls asbelohed.75, 0.5 or 0.25.
st chi t Ll ' £ 0k i.d. conponent . The
ol gt e EEHor AL ) shilie B <L SRR RSP fgecs.
the effervescence and the disintegration of the tabl et
or ;f 1s brought into contact with water. As
aS Gt gerhét citric acid both in the hydrated and
anbgldiianssaré favesradegvebsuspsssiondior octl hemirgstidtibe, skadedsrugs in solu-
li r LG ' o] Lic.acid can b sed
N e L K e e
c atiendm irdieoxs dépalktabiitygkt hes beers piopesef foqreesre einceffervescent for-
g i - sal.ubl | .kal iine carbonate. s
A Ersloniedloabbrts G e BB aq Bt ol e ot the me-
c aditamerttds dispersediinithe glater by ¢he affdrossatre;. actibe apt diseelves either as

a result of the agitation or by interaction with components of the formulation.

To help the solubilization of a preparation a solubilizing agent may be included in the
medicament. The solubilizing agent may be an effervescent couple which comprises
an acid component and an alkaline component (a carbonate or a bicarbonate),
which generates carbon dioxide on contact with water. The alkaline component of
the couple is preferably present in excess of the stoichiometric equivalént of the acid

component.



10

16

20

25

30

35

of the carbonate is very inportant since, besides
provoki ng the effervescence, it can influence the

WO oima®002ess of the nedi canent. Sodi um bi car bone€BDK2005/000425

one of the nost used carbdfate because it is very
sol uble and of |ow cost. Alternatively, nodified

S 4l WP giatﬁg QEQQE arL@RB cBRpdasHs whkharoase the éff’e?\?ése&ce and the

conmon sodi um bi carbonate in order to convert he
s disirdegratidn ofithe fabietiof lpe\gd@roasgb'aMﬁgbamiamt@ctw@rv%w As

' Qﬁiﬁﬁjﬁgﬁd&ehf &trl?ta%@ Hoth ¥rthd hﬁdrﬁfé‘dedn\deaﬁﬁ?&toug FHRIsGndyBbe used,

provi I'n a sufficient amount to rapid di sperse
ahut etbei ediblgiasids like tastaries fungec, caﬂlm@mlcsac& cqrvntee used as well.
formulation. In an enbodi nent of the pharnaceuti cal

conposi tion or nedi canment according to the invention
cémp icaehonsise Whichrrepreserds thsi sausserrf cathom diexiderwaich generates the

ﬁg&ggeeﬂge g%érfé?ég&(.éé \A%ftertsia;ﬁjblé‘éﬂﬁélﬁmb%rb?ﬁ%’t@sdcﬂ f as potassium or

of the stron tium sal
t wek@by(tu)gar@ﬁhatﬁceodlm camepalst PlotPdhm glyémgtcamwatﬁnTh@ ghoice

t
5 5 1 8 B ety o, on
adéhienes thnaybuafén@@lcé&eemeﬁ!@@ﬁemthso@wm@cewbonaéﬁmnelgﬁthe most

c%lgm?g%&ae%eésﬁe%%m@anmwcwﬂ AREPARANE modified

nore preci sel as anmmoni um

c sptiometiearboTRs 68 b Lsadmbinad bl esipe FEMEqnGEEiaBpicarbonate
and o AEPRUIATE G BILUTRCE of %Eé\'ﬁ%g gdoél'bg‘ié}lfi‘ﬁ ¥hiBBnate thereby increas-

proportions. In an enmbodi I'izing agent s
anepits slabitdr bonate. 1 n an enbodi ment the anmoni um
carbonat e have approxi mately equal anounts of each
conmponent CHEN2C2 and CHS5NCB3 .1 n an enbodi nent the
arfhersfiarvesesrt saurle isprowdas inea eHBETEM VM taReibadispatse and

TR g ve | ess CHEN2O2
%ﬁg{g@%@i%gfgﬁum car leg{r?a(?g{egfgﬁg%‘sm?ﬁ a non- hydr at ed
form and in a hydrated form conprising 10 wat er

Sﬁ lé}r%%d@ﬁe%s Bfe tﬁ%&%g};%%%gﬁ%g E%@Bgéa 3R g%‘fw@nt according to

qtﬁh&:lmlqntlon opatpsise ohe oamoegrelddikring agehﬂé(S)sol ubi i zi ng
agent is sodium carbonate. In an enbodi nent the sodi um

carbonate i s sodi um carbonate decahydrat (Na2CO3 -10
HIOp solubilizing agent(s) of the invention serve to enhance the solubility of the stron-

tium salt and thereby to enhance the absorption of the strontium ion (Sr**) and

thereby increase the amount of strontium entering the blood circulation.

The solubilizing agent(s) may be selected from the group of; ammonium carbonate

and sodium carbonate.

Ammonium carbonate (NH,;),COj3 or more precisely CH,O3 :xNH3; as ammonium
carbonate consists of ammonium bicarbonate (CHsNO3;) and ammonium carbamate
(CHgN20,) in varying proportions.

In an embodiment a solubilizing agent is ammonium carbonate.
In an embodiment the ammonium carbonate have approximately equal amounts of
each component CHgN,O, and CHsNO;.
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In an enbodi nent the solubilizing agent is an
ef fervescent couple preferably based on citric acid

wa@p@esateam bi car bonate (NaHCO 3) or sodi um gl BCT/DE2005/000425

carbonate. Lubricants Tabl d?s may contain conventi onal
wat er - sol ubl e |l ubricants such as sodium | auryl
sul phate or sodi um benzoate, typically up to around

7.5%o0or less. Alternatively tab |lets may be nade usi ng}\l
ex!rb@mambpq!:ment:faﬁammaﬁumuqamqmarqmﬁveda@red?%%éearb% Os.

on 1fign BinBodifieAEtheRIMASNEMWARIhafOhdva 164EHIMY, tRAAEERRO;.
conpacts containing, for exanple, nagnesiumstearate
are made on one side, continuously pre-lubricating the

di Q%dluﬁ%écr%rfaté— Qﬁst@h@é %ﬁ%&#a@&i fofRERAH 4 h E‘ra@é@fjform comprising
medi cament according to the invention may conprise one

or 1Aweterpugle@tas @ﬁsseﬁ'atedt\wtfs@aavbuaoﬁwm %tmaae .ww This enables
exﬁ{@éo%ﬁunatt@&sé'dw&&@lﬂy irsw&groni um chl ori de or

citric acid. Oher fers may conprise acetate, car
bonat e, bi carbonate phosphate citrate, tris or

hepesn elRBS@RRHL i‘%'sﬁﬁxbﬂ‘ﬁﬁw@ rgBht id BEdiTRAaFEHRE. S May
conprise an encapsul ating material surrounding the ne

di Ha%ﬁmboqm@nbwéasgwnmarh@ﬁ%tsaqdwm ARIYOmRie depamdraigNa.COs
on.{ghg,ur face of the me dicanent providing the active
corrpoun s wWith a surface suitable for oral admnistra
tion, further the coating nay prevent that the active
COTW&WBQ:%O&KH%M l‘%%@%lhklﬂﬁ%@bnﬁ& &h %ﬁ@%e%?é?ﬁ é&ﬁplé!"FFé?erably based
sal vage In the mouth encapsul ating materi a

t hep &fic add gad ﬁ@ﬂl%ﬁ%@@%ﬁ@&@dpr pediumalyone carbonate.
compounds until a specific area of the

gastrointestinal system have been reached. It may be
anLulrggntsage to prevent rel ease of the active

CO‘T‘EQIH&qﬁay} &)nttélﬁ céﬁxgé?ﬁgﬁ‘?l \Mt%ir%o‘id?)% Rbfidan ?%amm%ﬁ,m laury!

may encap su e Intestine

r ea@lnb@te or ﬁoanméq%mﬁtﬁetmplcﬁwpdﬁ@lmlwe? 2hePrigssr Hlimatively tab-

60

ot By 8 R R R ER o G I Pl fesses or on dou.

rrablekﬂd%ﬁf%%r\féwl’@ golislubrifsst alﬁwbﬂ ¢qmmtﬁ caitaining tfer example,

%ﬁﬂééﬁﬁl & 883 nfa0E chiheRHP8SRMu sly‘i Bfe- IBBﬁéa%ﬂb the dies.

nvention: continuous release, contro rel eas

del ayed rel ease, depot, gradual rel ease, I ong-ter m

rebgase, Programmed rel ease, prol onged rel ease,

pr GE‘WT'l onate rel ease, protracted release, repository,
The pharmaceutical composntlon and medicament accordlng to the invention may

comprise one or more buffers useful to stabilize/neutralise pH. An example of such a
buffer is ammonium chloride or citric acid. Other buffers may comprise acetate, car-

bonate, bicarbonate, phosphate, citrate, tris or hepes.

Encapsulating material

The medicaments may comprise an encapsulating material surrounding the me-
dicament. The encapsulating material may be a coating on the surface of the me-
dicament providing the active compounds with a surface suitable for oral administra-
tion, further the coating may prevent that the active compounds are release immedi-
ately by contact with salvage in the mouth. The encapsulating material may thereby

serve to postpone release of the active compounds until a specific area of the gas-



10

15

20

25

30

35

retard, slow rel ease, spaced rel ease, sustained
rel ease, tinme coat, tined rel ease, del ayed action,

w@zdaoenaees acti on, |ayered-tinme action, |ong aceCTDK2005/000425

prol onged action, repeated2&ction, slow ng acting,
sust ai ned action, sustained-action rredi cations, and
ext e e
o AR ER T B RO B W Py B8 BB ol
Dogtifje aEtivereoma@@ds ((ORE skimeaxh, thusdhe actiVeeowgoundsmay be encap-
co I t Forfbol
pElpRu PR 8 1 ReEEagh PechS s I SR sribotfipdy 2R meliose and
t ebtiaatsigobPeRY is Msdadjd%poajlmg @eetsrwtfurttmenuem.t o physi cal
systens and chem cal systens. Physical systens
i ncl ude, but not I|mted to, reservoir systens with
z $ pertprmuiatierEnes, such as

m nd nenbr.ane

?ﬁ@ﬁﬂ%ﬁ’@g{%@é ﬁ’lg g@é@ﬁ%&%ﬁ’fﬁs Q@lﬁs%}{tlgﬁ\ég%uly ?rlttﬁ?] gontrolied
netﬂ!ﬁa@ﬁefs)r ﬂmmhrpwstubtheomeserﬁ énventien: tcoatimioas egledisal ) gontrolled

o4 SelbfeaRt fuorBO SRR HIeRE MRB TS RleaSt B GRmmes
phl;e@asal prolatiged odlgase, propndionpisrrelesse, podtyaubed rejease, repository,
%%érS”QBJv?elEEéef 'sﬁ?ccéd(rgregse s%%mee 3%'8%%? gtggegoo% bunééﬁidrelease

envi r onnent ression,
medelayesl @tlphy@ttmdeldwctimrs mes@ﬂtlma aton, foorgoacsing, prolonged action,

poj %Qﬂeg%k ctiH, s%\/\ﬁr?# %}W\b' Sudihdd g&lﬁ{ta usg%%%q -action medications, and

non- er o envi ronne
[ n@ﬁemdonleaaﬂd:w&tgr dideiss®ns of theisa ddred rsay b found  Lesczek

, | .
o Sl B RYBU Rl IREIE LR R0 Gk et ea

met hods, such as osnotic punps, or adsorpti on onto

[ | . t but

i Tl oA R N T
( edasage fietrer Ogeinalledselease feohmgegieninslude asitary notdifited to physi-
Pl SRRk S AL AR sRoRL Y T et Y ot S

geneous eous). Additional discussion
of categolies of systens for controlled rel ease may be

Tg%ﬂ% ﬁaps %%rﬁs k:)g ﬁ%gmt n?ﬁlﬁtal e%f) tnt @%irlrs{ggsx%?ma H\gth raiggggntrolling

( CREMPrazes, sudlas)mlcrﬁencaushlaedn rre:hc&as&:adsudetndiﬁ lah& ﬂteanrane sys-

Sy, ate ri dun er their
i et%ht‘%gfeg gg‘tgmg Jgge ~Conire Imﬂ gqeqtk?rﬁpsseau? as hollow fibers,
r atliea pn@rppmguanetmtbsdrtm@ett&é |are!rgor&;es;tc&yrﬁenc substrates and foams;

TR AR N —

s | fodynmexriog et elagtotherig nidridegde.y., Spateeadible) érodnbleI envnronmfental agent
ﬁ% ﬁ%?lg, qu'ﬁt ecgagf G%RF r?Cé]‘nddmeatlexa s%h)‘cl’gl ggll? rélsspegs%d n? ﬁoen 8orous

polymeric, or elastomeric matrices (e.g., non-erodible, erodible, environmental agent

ingression, and degradable); laminated structures, including reservoir layers chemi-
cally similar or dissimilar to outer control layers; and other physical methods, such

as osmotic pumps, or adsorption onto ion-exchange resins.

Chemical systems include, but are not limited to, chemical erosion of polymer matri-
ces (e.g., heterogeneous, or homogeneous erosion), or biclogical erosion of a poly-

mer matrix (e.g., heterogeneous, or homogeneous). Additional discussion of catego-
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profiles. This nay be accom plished by system design,
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nol ecul es in and/or across2the barrier mediumwthin
or surrounding the delivery system Fick's |aws of

di frlg gte te%?fo?%ﬁ%llgalrél Ct'nay cB)? ?%Hd\fﬁ%\gf% rK@gts%i?ésg(ran.“,ontrolled

dr ug I'very systens, ase

t hBe&@seveptyndwe%Meth@saihewaed A@phmﬁes pI9B8i(CREC, Press, Inc.).
chem cal or biochem cal processes and/or facilitated

by the energy supplied externally. The rate of drug

r elCoatrellédsreteimea dotpdativery @Mstbly\srrmwhlsm be gateberizpdamdsstheir basic

ap Pédhﬁglbgg E\re%@eﬁQMd an ptH}t no Ipn @eeoetgbr%‘f%( grre%fgd;ds% Fﬁ%d %‘I}l?_"ggdellvery

del1 ver
delsyslemy @gtlgafmrsmnagdaﬂ@d dmg dehaelerdsybgen’es, faeidhgek- negglated drug de-

TPy p bGP GIERERD B2 AR e by tho

concentration of triggering agent detected by a sensor

L5 RS LAU T SRORRN Bl g pyjocues rom e
syselpery systerds geprepianensd” sy spesific rategwbﬁles HEniauaialy be accom-
?ﬁ%g%goytgs%n’? Qgsqn%r{ I\I\ﬁth% d:toﬁ s tl’ié?‘ﬁ'r%%tchalr éﬁfﬂg iof} E)f &%8 molecules

i n&1 adi/erpcgossi the bepiec imedinint mﬂgetor atgromudmgyhe Haliveheacksem. Fick's

thgavgr& wﬂEH efré%ftéé(%llﬁ\ﬁ%cﬁo the vicinity of a target

tissue (or i'lizer that enables the drug
delivery systemto be transported to and

pr &f e?&‘%% Jqogu%ge\'gja e#ﬁ?lR/)éB?sﬁ/g?eg%fe?e%%S&‘%{r y«?%le%ul% Hdm the

b adkb@mesyslt&msj gshacavapabp soran @h;mcﬂl,amhamleal ol biavladrhieal processes

gH? oF Fé%{htaﬁ&?b)z%e t{ﬂ%@@esqlgB Qgrn IllyS F}ﬁ% réte%f‘ Slrbﬁyrg%age is then

ar ge pr eTera
conomtmllleédbyrregtﬁats@ thle popeded appliey, avidnerdyenputal , ot her
nodes of delivery of controlled rel ease conpositions
according to this invention nmay beused. These i ncl ude
rrudro’éeatib@m-degelase,d dnag; délivdel systems, releadeast dded imelecyles from the

BB, Py S DRGSR B 8B omice -
| nstamue an ithreebatiyl 1 Th@ reye ofAdrlig odleddedis ¢hashasomgrellddosyntbhe mapcentration

C oS TAMe T 44eRE L RERR RN et ER BT saespaniom

are a nunber of controlled release drug fornulations

it AEbe S B e R ToE S delte s R e dnq davpp svstem

oS targets thy adtive umaiemmtoraoéﬂeecﬂnc gisbr targﬁtasiueml cetleThiy/may be ac-

sy c})r%nFShegy%r exélmg‘e by P cr:c?n?lf’g%rtee m%%mg a Sll% specific targeting moiety
that leads the drug delivery system to the vicinity of a target tissue (or cell), a solubi-
lizer that enables the drug delivery system to be transported to and preferentially
taken up by a target tissue, and a drug moiety that is covalently bonded to the poly-
mer backbone through a spacer and contains a cleavable group that can be cleaved

only by a specific enzyme at the target tissue.

While a preferable mode of controlled release drug delivery will be oral, other modes

of delivery of controlled release compositions according to this invention may be
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gastrointestinal delivery systens; nenbrane
perneation-control | ed gastrointestinal delivery

W@ ®beme24 Wwhi ch i ncl ude mi croporous menbrane PCT/DK2005/000425

pernmeati on-control | ed gas 22roi ntesti nal delivery
devices; gastric fluid-resistant intestine targeted

CGQéd afhked [rRlea $euceasit defldl Ssdsanddlives) bn\!@’énydéiﬁ&‘ycﬁéwsdermal
gel diffusion-control|ed gastrointestinal delivery

s fisliveny pawrﬁwwﬁmrﬁ@e@se drbivesy. vagingbaeliveryntast! dﬂ'@«ery and
dﬂtr‘a\ﬁ?erri)ﬁe AR MR dd3Ghe!PmE Ald ﬁlaﬁur\“gct@réooﬁglr% conven-

drugs. Additional information regar ing contro

r Sl dechiaygs degs e it s desniovgy dissusssdrierein. vie w

Chi en, Novel Drug Delivery Systems, 1992 (Marcel

Dekker Inc.). sone of these fornulations wll now be
diThereas @dwqmb%ef eoriiled relegsgrdsyg forpglationgibaharp deyeloped pref-

aePAulﬁrér Br%l Eémlnfétr%tnér‘i) T%@é‘ %tudtahsutra@é ﬁafsnﬁmfgd teré&ﬁoﬂcrbres-
t he stomach her to reduce the risk p easant

s e~ mre&qugaﬁtrome%a'rﬁea\/ﬁv ﬁh%e@ﬁafwdmdmm preRgLIrgncggtrolled
V"@é&Fbuﬂb&Mal SINBRVSRRE nidtirasd pérﬁqééﬁgmgﬁwréa g‘éfs.tr%lntestmal

expose to the as tric environment. po yners
adelivgaesystesps. piich lqu%wram@O%mya&rme ReTEEEtiemeentitalied gas-
byroikdstiHg o%flvériﬂ @e\fnééé g‘éQlﬁE ﬂhlﬁfﬂef,lsﬁﬁ{ HRistihd béréé’ceé‘gmﬂiﬂéd-

mediumi s gen ent and th ey req uire conditions
wieleasg qﬂ#rﬁmbﬂs paldeliyery deviegs: Qew&ﬁmr@qré@"e% gesfeointestinal

SH@IW%FJ‘S sl:é?ﬁé%rane l&pé‘idhgﬂée Mr&ﬂ@d 5§§t¢olﬁt@sl‘ﬁ%@5elﬁ/eﬁp§ys%ms

or |idui d dosage form of "the com pounds accor di
t w@lqhnmiwﬁq ‘%ﬁ’ﬁ'onErﬁnérﬂn@”t%%l'ﬁgﬁfﬁdﬁpaﬁbﬂ@rmﬁ@ﬂ rm@mrlgv@ntro"ed

CRRARUIES dél%ﬁ} Ws[&n@%? 'b@%udﬂ ih "Wé’WO D ﬂlo‘v@l érﬂ& Delivery

dosage formfor speci f period when exposed

g§§§tf3m§ i Qﬂ%éﬂarqeépeﬂ(h@, BWt)eﬁiQfﬁe @8&@%@3@&6@%@@1"@@&6 dis-
t%é@eﬁ'uﬁ‘ﬁﬁ% adgyin intestinal fluid for ready

absorption. Delay of the conpounds' absorption is de
pendent on the rate of transfer through the

gapldrRicBh GRS rﬁév bd b5Sied t@{%le?@tot SV tife RleldB Sk Eih.flgqs in the

enptying 1S an i nportant Sone i nvestigato

halpgmack sherdd reduse the rieh ofi ynpleagantiside gftectioerdg endinpim the stabil-

S Hg Br lﬂ_lé_ %@ﬁl#@%lg@h%ﬁ? F te ltr?gioegracdaﬂgh Br ﬁ)giotse to the gas-

camm@l@n@aﬁcwpaﬁ Wm@sm@ armvm fobhis Ry PeRe @r@momanlda that
' ﬂjr@ﬁor%‘} \%pu&e 1h)é f&&%aﬁ%m&uﬂﬂp‘?mﬂ 099131%9 gf;ﬂﬁLe' n

nor e erabl e enb ment
cdﬁmnsﬁ@dh and dhsydeagra eondiiiens Witk aH @ghersthpm apanalll epgountered

SR A¥ sfd@dichng granul es of an conpounds -enteric
coating agent solid dispersion on an inert core

mat eri al . These granules can result in prol onged
Enteric coatings may be used to coat a solid or liquid dosage form of the com-

pounds according to the invention. Enteric coatings promote the inventive com-
pounds remaining physically incorporated in the dosage form for a specified period
when exposed to gastric juice. Yet the enteric coatings are designed to disintegrate
in intestinal fluid for ready absorption. Delay of the compounds’ absorption is de-
pendent on the rate of transfer through the gastrointestinal tract, and so the rate of
gastric emptying is an important factor. Some investigators have reported that a
multiple-unit type dosage form, such as granules, may be superior to a single-unit
type. Therefore, in a preferable embodiment, the compounds according to the inven-
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absorption of the drug with good bioavailability.
Typical enteric coating agents include, but are not

wo pevsvet24 o, hyd roxypropyl met hyl cel | ul ose phtPEi/RKe05/000425

met hacrylic aci d-nethacryl 28 acid ester copol yner,
pol yvi nyl acet ate-phthal ate and cel |l ul ose acetate

h f
G S0 bR be OfleMdin e RF Iy (i BIibRT i qakGos frm, m 2 more
t oprﬂf@pbbeembcsiumelm medioeaw‘éoﬁndxﬁﬁwg@rrﬁmunm Ebemiing to the inven-
co 0o Ptires BYersivahid dandigf B an (B0 RISSPLRhs Eoating agent
t esolid@sm&vsmn bn @ménefhcwanmtemalc'ﬂmse@raimnfreem in prolonged

o éég‘f}ﬁf?‘ifﬁ%ﬁh?bﬁfg%w c{l)%"befo%/ﬁﬁ’é fierabl e combi nation of

'sses and di anetr al
crushl ng strength. S. C Porter et al ., The Propertles

e 1708 snfirk iBafite St BRGP A ol RTIFREN. Mp sppropyimethyt
Ph aeIMIoslélmnhaimm metbacdBpacid-ardhacrylic i eserxogolyeet, polyvinyl
B RO B0 136, AR, ropictin o
c o acliddjspresisioms ofgéifedipine witlpenteda boatingyage® to Gref2pe baus@ined-

Di ges'%g&fdogﬁ t egbhé%cﬁﬂ? ﬁi{bﬁéﬁg% 389%51%%5? VMifious enteric

Pheoatingahatedals W&V&e(SBﬂﬁlgd or\/ﬂw’efbasmcdﬁ testing tcdaml'gave an enteric
d t
T L OO TV N T NUT Y A —

entlm fime cenating gx|ckhamtarggiailamml lkeenstingsygagthe8. OsPortdret al.,
dri ff I
el HE RSt B T361et cBadRa lont EpiRT aseipigrennatat
Bodne:Celiulege adetgte RbtHadaie chIPhE’rrmp%harmesoloﬂ my(mmd) YWehn em-
Ce Gadahd f
CoPP PsiPfeieRe Bt Maceodlh 600 ERYEA o ke sockeen

Sol i d Dosage For nms, Pharmaceutical Research, 11
o2y B0 I ep DIFNES e %ff'%%oeﬁ?'fgé‘h}?%rh%%e&?n”
d| Spér Borter efral, 'ﬁedl_%m‘Meab!ﬂtyaﬁ EnteticQratisgoandthedissalition Rates of
no | ieats in iR O trix

CPaBa s Ry SR, PBbaie g BRUTRER: TG suPherB g deivery
sosystarhs, tos dmglreliea$ socesnhaybe IiTﬂtdatecfky hnﬁ&ﬁlc)mﬁﬁcgms fluids

s from So

Su tur tl on chan m, of u
o Sgeral Hior Rttt ANee iR RYasp e sRiefc prvrppupturing
Buiaﬂfecte%ﬁs lnﬂtkﬁ)m’iant réale (1288)ismd frensaltent cbatdtrdssags $orfY Roland
bepal so cal l [i.d at e.di rsi . eterm
" cRBvifer Ry Medhalich B diues G 2nd Vet cRISbES Bhg dgrvic Fiims
pr BEpaesdd foms Aqbécajsr@milolml PbigmepDispbisioretded i the Coating of Solid
Dosage Forms, Pharmaceutical Research, 11: 882-888 (1994).

Another type of useful oral controlled release structure is a solid dispersion. A solid
dispersion may be defined as a dispersion of one or more active ingredients in an

inert carrier or matrix in the solid state prepared by the melting (fusion), solvent, or
melting-solvent method. Akihiko Hasegawa, Super Saturation Mechanism of Drugs
from Solid Dispersions with Enteric Coating Agents, Chem. Pharm. Bull. 36: 4941-
4950 (1998). The solid dispersions may be also called solid-state dispersions. The
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Sol i d dispersions may be used to inprove the
sol ubility and/or dissolution rate of conpounds

wa@ewendiey to the invention that may be poor| yPCT/DK2005/000425

wat er - sol ubl e. See gener alky Hi roshi Yuasa, et al.,
Application of the Solid D spersion Method to the Con

trolle : " ' ]
refbanoforBEBRRES Wil 200 oy to AN Moe® prepBa Gieihed by
Di theeobieohméttedal es, Chem Pharm Bull. 41:397-399

(1993). The solid dispersion nethod was originally

used to enhance the dissolution rate of slightly

waBelid @e}beubibes meglibei used thinpipeptbesiohlilithendierdiissohdion rate of
in I

E&“W rldm %%:'PY) n?gﬁ F]%H M1 os‘ﬁégr%ﬁg%%'{'%l%lsﬁe gener-
Apalm Hicaethi Muasa‘ et ale P@ollcvaﬂlomox%tt@r%olldri)lmﬁom Methadte the Con-
Co I [ R
ol Bt pa0ge ol (R o ioleasiifit RRShgY iR Soluble
t hileSuined rBmspaidDisperdibn ﬁm@u&ml@heng Phiem. IIBLﬂff 41:886-899 (1993).

Zhihgggl%gcg%&{rsi%ﬁb%%odf}&aesao rlé%fl?%%ed a‘&ﬁ?ngg g{e;‘ﬁ%%ﬂtion rate of
h asl@ héin wiaterisokibEemedicinge byl dispeisingi the medivinestirip Matereﬁpluble car-
o RSB AEBEDER A B PSR HUB L BRBL A (h8, ol
Coptnahennbfsthe readid Iﬁlﬂﬂersm!reMetmp(mmetCmtﬁqilgd Rele[éee of Medicine. IV.
ex (rarga%g% % twéﬁh? E’\%He%?% ‘r?h{at%{)fr d Waté@ohﬁbqg N/Ietdlc'ir{?el @/ Uﬁﬁé the Solid
soDualpleesmT Methed |Apblyingdhe Dufarerlmyn !tlmMolegular ‘édeagm _pf a Polymer,
poSTR” Bl B R SR accor ding to the inven

t ion may also be increased owing to sonme interaction

e r
sof e apeiRl i Serna BRRRER finfibrce iy BEs o ehppecteristos
bubf me&hsrpetsekildnmg IeenbaUee thminsaoltﬂmh ubteef paloynpensntdwrha asrface
et hy Ae
Fﬁf%ﬁ%p%g qi r 08&%Pﬁ%/'g‘§ iy %i(ﬁ t{g?ekéoqﬁigb%enpﬁmxture For exam-
Ap plel, aatarterrsohfolesmrn@r mﬁtpeeulslmﬁasbrfelé\dsé@ﬂtrm dreg Womtthe matrix,
Ent eric t Pr ust;aj ne
SE8 Sl AL S B PR b GBI THCRAG e s o
Th &Teenaim e sadulslityret frwdy waterrsohible éomopountis acq:n’rélpgltcb thg inven-
|d di s erS|ons These clu a t t ed
© oo R e 8 St Bt AR et e
[ ng solvent nethod.In the nelting nethod, the physical
ture of r-soluble c rle
o FatinigS on Barmettthsily Psta Blso RS rReriB G g ey fouce.
cobhtea)‘e aptlirsitdd @] Wvatedsolalple glolymers such as polyethylene glycol, polyvi-
nylpyrrolidone, or hydroxypropylmethyl-cellulose. Akihiko Hasegawa, Application of
Solid Dispersions of Nifedipine with Enteric Coating Agent to Prepare a Sustained-
release Dosaae Form, Chem. Pharm. Bull. 33:1615-1619 (1985).

There are various methods commonly known for preparing solid dispersions. These
include, but are not limited to the melting method, the solvent method and the melt-

ing-solvent method.



10

15

20

25

30

while rigorously stirred. The final solid mass is
crushed, pulverized and sieved. Us ing this nethod a

waapenoeas urati on of a solute or drug in a SysSPENDEANWS/000425

often be obtai ned by quenchfng the nelt rapidly froma
hi gh tenperature. Under such condi tions, the solute

| ecul \ r i p.solvent i _ -
LRSI P AR B bl cameris
i sheated dineatly ustilismeks dhe nedlted enixigraigshelr canled andesdidified rapidly

g?\xﬂi?egr?goo?gt%)gstﬂfed‘?\‘ﬁg ‘ﬂﬁ%\fﬁgu&gtﬁ%bg %i drfihday ghﬁ&%ﬁ%ﬁ%%ved. Us-

ratures. S evap rati
priop tsmesiyodoe sepasisdtudation of Reopitg of draib imp sysiee dag often be ob-
he, i ! L i
o BhES k& o B BO AP from PHGh Mnesee. BriRE LR cona
enjirsy the sotute molenvte mry daairestedin sdieerd mairoby thearinstantaneous

Theongfﬁ'g%faﬁ orBEidA04 Ji@a%vgﬂggey %?E%s”"%‘# %@Sgaﬁ?gé,gﬁmép&ugs or car-

sof] I ONsS or m xe

i nerganay decommseds evaudraterduring theoiisish Ppegess ahBighdgmiprratures.
pr ' V] i 3. Xt . . i

o RRTHE, B SO R B A8 g2 st
eviapossiecdoeonidingrh Meimbweder, a Vmsiunadiblaniehat 2yiwedigas lsach as
sol. i . Sitj ~drugs

S Ohiohn A5 Tl AL AER RS Bhccf
tenperature required for the evaporation of organic

- . .
TS Resps P s TRl AR AERARRT, SOTRF SOt ces
di &rystalsl afprganicamipbrgaeiczompmandsn §olvegiunethed idispatsjonsineay be

: ; _ g Lol bl
R eREreE N R od? ' T AR 5By B cBppon
dr sigvenirnfolldvesd breé\apdration of theweoivegt. Sbkintkidiadpmntageefshe solvent
th |.t.i ng= s0l ' i
sofelfchis B2 BephEresSFienEflon, blarkds BRERTS Fad hep E0EHEd bo-
sucdwsel of the Iqwi tdmpetaher requirdd foréhe evapmrginadfiongpnideolvents. How-
| Ut i di |y i . .of, . |

oo ST gtons® s FallEl by BRI o A Bt of prepe-
| i eptibod, teeldiféauty inTbemsleteboeadvinglliquidrsblvent, thespasisibdedadverse effect

d ' I , ' t hat t: "
SRR R o BT R R i e iy o

gl gl . The pol ynorphic form of the adenosi ne anal ogs

may then be precipitated in the nmelt. Such a unique

nmet hod possesses the advantages of both the nelting
andnesibeveethodet bodisicingisolid_dispersiGhs uhe eteltidg-solvent method. It is

gyhg{’%ﬂg‘? 903 ;i?r%%%rg%!i 'g%?%te}sgogg f%éiﬁ%%lisisglvﬁgséogr{la iirgJ 8 suitable liquid
solvent and then incorporating the solution directly into a melt of polyethylene glycol,
obtainable below 70 degrees, without removing the liquid solvent. The selected sol-
vent or dissolved adenosine analogs may be selected such that the solution is not
miscible with the melt of polyethylene glycol. The polymorphic form of the adenosine
analogs may then be precipitated in the melt. Such a unique method possesses the
advantages of both the melting and solvent methods. Win Loung Chiou, et al.,
Pharmaceutical Applications of Solid Dispersion Systems, J. Pharm. Sci. 60:1281-
1301 (1971).
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1301 (1971). Another controlled rel ease dosage formis
a conpl ex between an i on exchange resin and the

w@eospounes according to the invention. |on excP@EnDE2005/000425

resin-drug com pl exes have2been used to formnul ate
sust ai ned-rel ease products of acidic and basic drugs.

, _
D OGPESFAEY o BT iy S <DOYIRh S Ao

rovi rug co
pareslrcar@tthermmmgn@ﬁ axg:orcbm@@stéeﬂm@mlqmmem:alnge:re@m -drug com-

g{egéén g%l\/ r%ggasegqg ]rcour@%%e? susRﬁﬂgﬂJ F@é&%’hr@&t{%& of OIacndlc and basic

Ivery system
i odrtmclmzm@earefemhlﬁ sybodiment, @rpopmeariel fim spaling iamrevidesid the ion

ot E%t’{aggggésm dru P&ﬁwﬁr x P GOE Gak r%drﬁ%?el S5 ff&ng%i'e)se particles

I nj"ec &M erg es are 'anot ontro
reldéfa!sen@gefacgbdf SeenY Rapuneiitsinet al., Sustaingdrigleasedelyuddelivery
S

B SP A, Sl RS RS R R B Al und other
pr dpmsed ijmgSgelhqﬂsa'/'@r BEQ@B# Masn).
copol y(lactic/glycolic acid). Shigeyuki Takada,
Utilization of an Anmorphous Form of a Water- Sol ubl e
GPInjegtable migknispyenes ste amathemontrollddadieRed dasageFomm Injectable mi-

TG FBEAY Sy B8 BiepoPR iy adBUebnatlecpatapbndéitinkues, and
St aplriawrxim Bichsighes. iMisroMpbheesinsay kef propangd Usingrpdiitdnyic acid or
C2 LB 46905 e SR B B pmorovs Fom of

t ewmm-a@ul@s Gmwlllaﬂy\tag@nas@d Ciontrolhaeil Releassi remdBioddyradable

| RS 5P i Aok e TN 1009 il AT, vosnie
( I i@tﬂauﬁtudlelsram@lmmrqmt Mechagisst @rﬁrugs; ﬁm§tbylr€re:#_sb'sel Microcap-
P » MODAS (Ml ti porous
O; gp'g%r%ﬁée%lk%%?mflg@ﬁ 3&1;5?'@&%%%&{?&% (Effer \(/escenltO Dr ug
Absorption System, PRODAS (Pr ogr amTabI e Oal Drug Ab

Ao i PRk S BB et D e ER RS P ediiep ot inven-
Tetbmeteoyiiteari@di ihey indudel SOOAS $EpSodakeOral Drug Mlsorpton Sys-
ﬁl Z@d NSRS (I?&;I o!:"é é%écﬂ'gt qu é)rjn %Ag él%ges?régﬁgt%ctlve Drug

are a rug t echn
deﬂibgmrptiort 8ystern), M@BASNMuﬂlpb[ms IOraIyDrtug Arhsorpltlyn §gistabi) eEFVAS

O ey R By BB RS BAS TP B BB o Ao

r eseptien Bysidwm),aand RUREDAS {DatlReledsed3rag dibaonptian 6ystem) available

'[\E/a?f Bﬁ Pf\grgé)gncgl s(fai ngllmacl) Sq?ens pgllén rg%gar gBB%\% are murlmpartlcu—
late dosage forms utilizing controlled release beads. INDAS are a family of drug
delivery technologies designed to increase the solubility of poorly soluble drugs.
IPDAS are multi particulate tablet formation utilizing a combination of high density
controlled release beads and an immediate release granulate. MODAS are con-
trolled release single unit dosage forms. Each tablet consists of an inner core sur-
rounded by a semipermeable multiparous membrane that controls the rate of drug
release. EFVAS is an effervescent drug absorption system, PRODAS is a family of
multi particulate formulations utilizing combinations of immediate release and con-

trolled release mini-tablets. DUREDAS is a bilayer tablet formulation providing dual
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rounded by a sem perneabl e nul ti parous nmenbrane t hat
controls the rate of drug rel ease. EFVAS is an

we@tdoewescent drug absorption system PRODAS i BCEDK2005/000425

famly of multi particulaté@7fornulations utilizing
conbi nati ons of immedi ate rel ease and con trolled

8 rfHelwithth& bie d%%%%‘ﬁn i ﬁltrf?)ugh k68 4o %Q%@ ms are known

for atron providing dualrel ease rates wit e one
dotoane dfskith centairhefugse dnsage fygwrydll new ke digasserbivmare detail.
one of skill, certain of these dosage forns will now

be di scussed in more detai | .. | NDAS was devel oped

s pNIAS wab ldgvelopadngnesifisaliyHe igpraypitivg %q}uailﬁm ap absrptigncharac-
c h%‘i’ %G(Itsesz p%BHf@afI%\;f] s&QQIE'dYu %%fugﬁlg é’rfﬂu SUrHE Rar dISS? Htlon within

; ti'on wth
fl Uhedwldsrofﬁmmgaﬁérgmteﬁtlnelém e kayrfaetor indejerriying dst averall oral

'nb.g aenamnnlafgo {W&\é%ahﬂ)le%@ é?ﬂ%.h@@@bté W, @se can in-

poor e dru anci n
onereawltherpverﬂats@valmléwefaﬂrugbwlﬁan@aulll@mrqdupyonsﬂn aiosage IN-

BQP%&J% tpswh{ dffh kﬂ?ﬁé‘fn){ fabfé%agepr?flaw@é\én%b@h%m of the
orm o erg trix table
pr ventioadredusion mnh/e@mc{w@gu aslpensine Anglegslincan amorphous form

%Hﬁ%}s Mtﬁ%lc\cﬁb?%tl@ﬁ Sf‘&‘?érﬁf e&eiﬁleﬂg ahd uﬁgu@%o%QQHé proce-

t oget a conbi hati o
exdwpﬁents and uni que processing proce dures. Once
included in the desirable physical form the resultant
hi gh energy conpl ex may be stabilized by an absorption
pr Ooes wctudad initheldesieablaphisicsl fasml theeesdieobkigh ienkig complex may
teal S
n%?t%g@?%dn&g?rﬁ’ éﬁé’o‘?ﬁmon nd?SEé’s% tﬁ%t dt:ﬁﬁé éjﬂ%vael-IrB&%lmer oross-linked
t ht@camémsﬁorrée\mamg@t@ll@@bmuTﬁ@ qomttlrhaélonm&mqmnge in the physi-

I
Co Bl b P YA RU AN A QB o s
adeiticisg nlearactatistigs chthemxdipiegts emnploged arwhamces)the sphability of the

[Tg%%gis@a a?u%g% gggo\/@iﬁﬁ [tcgﬁ%%ﬁve?{tﬂﬁ ﬁ%”r’%k&lg a%{a@éb%%cf Siporphous

ormu ormn ero
sySrU’g mmdﬁxrgr@rmnte reaytst f@nhulateldymﬁ'\mgelkfomridg etmtieblelabist sys-

&ﬂ‘L ﬁrQHo ehel»DL{BAén |e§1lé/ nﬂ%ltlji LR Eéﬁt‘ﬁﬂ%r > b %g&loﬂt al

ogy ance t
toI erability of potential irritant and ul cerogenic

o, L 30 BAEEER ool A Ml e Wgopostna
pr mimalehiy of potpeliad irdlanbéndamicénogéniadtugsdmtessnalerameationgs facili-
acf;én?écdﬂ) etn(l)ultﬁ] E?ﬂl#lﬂg’[%r}{alh% of %olfgé%rrélggtéon which promotes dis-

gastr 0| est
c hperaionef asirfitast aderbhleelandlogla;tueddlrlgdadm imegntandhrdudhat the

CO gs%% @sttfngﬂraocg éﬁrnl%llgoe}en@asg%hgracf‘elngﬁ‘csseoq tmeo%glv%d%a?b dads may

or be
avond high concentratlon of drug being both released locally and absorbed systemi-

cally. The combination of both approaches serves to minimize the potential harm of
the adenosine analog according to the invention with resultant benefits to patients.

IPDAS is composed of numerous high density controlled release beads. Each bead
may be manufactured by a two step process that involves the initial production of a
micromatrix with embedded adenosine analogs according to the invention and the

subsequent coating of this micromatrix with polymer solutions that form a rate limit-



10

15

20

25

30

The conbi nati on of both approaches serves to mnimze
the potential harm of the adenosi ne anal og accordi ng

wa 00bhen2esiventi on with resultant benefits to peCT/BRRES/000425

| PDAS i s conposed of numer@8s high density controlled
rel ease beads. Each bead may be manufactured by a two

fn.t g os%ﬂhﬁ&e@ﬁ%abl@%e%?égéYr?ﬁvé Nndefir IWA%BQV%%@}% g?nay

r'x wth e ed adenosi ne anal ogs acc
t odisiéedrate @ndiliberaémithetdsads intbe gtasrache bagderzpads mdyi ssibsequently
m r
i BT 18 dblchuRP LT o d el BB Bl BidteleBy iy or-
t atsblisd angl gradesd mahner, indepgnding ohthedeedieg siate. Adbeesinesanalog

th ' . :
pa ISR Rl by i 6oy UiisD0h WRANR M HAS SRty

t r tceyghpthe peresiih yhe natecandiolling seinigranablg metkibnerdireelease
%%’ RORGRL I%A%E&é%tﬁﬁﬂ)swcﬁ%ﬁed ﬁg&ﬂ&%’h g Eru@@egﬂc absorption

in
rel ease occurs Ion process t

m profileeassosiateddvithuipdietdzesintinigak enefig Bhowld aiestemnsihoftactivity be
ra r k r

r anEeRaly, Rirk IR BT biaRaR S E B e [ el 267 Tfie table
deiriayde kiokinugyios peadrhinistratisn mithbetrsupsientialy caswoonisingdirug re-
W Fe%s%’,ﬁ% a f@d%%gd %éé"fs?&‘i;ui#%ﬁﬁ ih%fyid?&%aﬁoﬁ! fast onset

of activity be necessary, imedi ate release granul ate

may be included in the tablet. The tablet nay be

b . c . . :
o BN Sl bR YL ah 6 LRI, SHDSUAS Lhher orve
r etanisplediiefagienpside whalags acdording toothe iVEDI®). iRhysically[JODAS is a
del.j . . .
bbb T e ORI o  procs o
ﬁg cade itim_it@gtdb‘fusm byrafmgemmedblwmiewrar%e fiMDBASnivivoaThe diffusion
o) BRI b LB Bl B st
3y]1:|aids,$u'0b@la’tﬁm3mﬁakaeinmfha é)oﬁy)ismdtr?ﬂedv:?aeoaus'ém the minimal use

| i r : | .
O GLUTIIPETTEEAS SEOBR Al Bhe i af e e . eacn
suttODAdtakididegips stlse ¢ane oornthieingeaiive drugaitsrexclpdshts. This core is

LB i AL Ot R BRSn SSLRESIDS MRS, A the taie

accommuodate Sna sage sfze roris.
MOBRAGg¢sied, éhe thégiohtheamshoinestinat tatiahay digsalet theeotblegexcipients

0 RSP SR BRI =SB SRS e i Ry

t abewitork ef tinygeatedcharinelsfdonhectiong fluliraya dter gastroiaasitinlltract to

LB Bl 358 A e BB, e BB il B,

Whaito thesadrd, slisselvingribé vougk and tHei neyultaniselotioncdfalugenay diffuse out

copnnae &t)riwtpogleg Iml'lelin(§j1erf. ‘rﬂ%‘ rﬁgf pegr%?ttbro% Q(Sn%%‘ilie@ gljsstgllrjt"f‘o%tar;do absorption.
An advantage of this system is that the drug releasing pores of the tablet are distrib-
uted over substantially the entire surface of the tablet. This facilitates uniform drug
absorption and reduces aggressive unidirectional drug delivery. MODAS represents
a very flexible dosage form in that both the inner core and the outer semipermeable
membrane may be altered to suit the individual delivery requirements of a drug. In
particular, the addition of excipients to the inner core may help to produce a micro

environment within the tablet that facilitates more predictable release and absorption
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the inner drug core of water soluble drug. This fluid
passes through these channels, into the core,

waele@sobozeyrg t he drug, and the resultant sol utiPCI/DK2005/000425

drug may diffuse out in a édntrolled manner. This may
permt both controlled dissolution and absorption. An
adyand age RhitbA opar ¥ 8fateTefcldd oateec&gtmg &) SR% BFdevelop-
pores of the tablet are distrib uted over
subenbeftGomiinationeredicis e surface of the tablet. This
facilitates uniformdrug absor ption and reduces
aggressive unidirectional drug delivery. MODAS

r epedifenally, BROPAP mpxke bped YRl gdenasing analags pesording to the

th r

B P et o o &y P B Y b6 on the pro

r edUﬁthér?éﬁ@@rQﬂﬁd selgaseynini tabjeds injteeisige randecofddlion4 mm ipfdiame-

ex i . | o .

O el & P B i OF eRplepiaf, St mtri

motebles ﬁé@foéﬁl%ﬁﬂ and mada@@rmfateahmemqsam fares theThiemefits of both

ad e%é Fh ficate rel ease outer coating may

al og&% nt of conbination products.

Add| t| onal I y, PR(DAS may be used to deliver adenosine

anpl iR os Hask 4oy FIR:OE)R§ IHVBK/@ EheocﬂrecP sbidn @Lgﬂl‘lrﬁﬁ]edlate

particul ate drug delivery tec nol o? ased on t

duteleasa arnuaia e Blodeee méw@aelemm iabletaithiat centain etdﬁeossri\ezenalogs

raé‘&%rcﬂh ’E'otﬁe‘irﬂleﬂtlcmn'ﬂh@s hﬁm‘faﬁléié arelflbs Wm orporated into

t echnol ogylsahybrl of nul particul ate dp

hyharémis ang Gapswies thaémmes%thedw@h@@agarﬁ@mndymore beneficial use
Sﬁhﬁgééﬂn‘él gy s e BRAAGON AIcBhrdide rheasébfotnﬁu@pomrhh.s case,

these ivery systems. Inits

PR&EA@WW&I%@ vereusipeleper eanminations avithinfthe granuredel may alelay

r e{h%q'éi%agé %ﬁé‘h@&rﬁ%sf‘?orﬂréé% N H@é(j ?‘hnm’f?h‘le sl 1'flpeseetr?hm tablets

hat contaln I ne anal 0gs accor

| nek shiosequFnitske erated wilh centrolied eele@ﬁ@smmmrtslownons to provide
' n&wlmaﬁaéﬁyé%%asé‘g%ﬁﬂe% ﬁ%ja lhﬁ?éay be necessary in
0 rmr e

represent the fina age form
of therviage pkljaiy Wetgr solibiendrugeoptrogsithet are nﬁrhwgas@birmants

rejy ﬁ@%“areﬂcegéé&%rﬁﬁé ge\ﬁyergourhﬁ MeSomtigt ntrggc%me%‘hq ﬁ%l r&8tons of

of various Inatrons wt ran
mafped@stiginteninal eetase rate of drugs from each of the

i ndividual mni tablets. These mni tablets nay
subsequently be coated with controlled rel ease pol yner
soPagkages t o provi de additional del ayed rel ease

Pr PRRLE RS i i s:]éplgﬁl?g %61%@ Al n‘éﬁé@%ﬁl&‘ gomn&%llg $‘ég}§a5g‘§ﬁgq bftective

the case o er soI rugs or
ar eonteinérasechyas serowrcaptoatiies, alhveinéunn ﬁjllmsbetsaﬂaéjies or metal

(rj :%IIB%%SDF gpﬂihi uhﬂﬁis{e? 'bgbﬂs‘?‘bisgglvzglﬂ@ﬁgﬁaegoorr%rﬂu%saelre preferably
conventionally packaged in individual packages such as bags, sacks, sachets or
saccules each containing a dose of the medicament. The bags may be made of wa-
ter resistant or damp-proof materials, such as aluminium foil. It may be appropriate

to incorporate a desiccant in the packages.

The packages may comprise separate strontium, vitamin D and calcium medica-
ments, or a combined medicament comprising strontium and vitamin D and a seper-

ate medicament comprising calcium. Such packages may be in the form of blister
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di ssol vabl e tablets are preferably conventionally

w@awkagees i n protective containers such as scrRUI/DER005/000425

bottles, alum niumfoil saéhets, plastics or netal
t ubes, or al urri nium bl ister packs. Dissolvable powders

| na%k%g ﬁ%l srﬁroﬁ{u.% @%Iéﬁg‘f@@l\ﬁ&% 0P8 I?é{ng@#ﬂfﬁg?g a8 calcium

I Vi ages suc sac
satablﬂtsasdeay lsldeoHembmthﬁgp@tlambgl@ta@s thhenpogeiility. tmaginistaighe dif-
bags

DA eed e B ieindbod Ricfilly _um‘#?ﬁ‘fm? fHe n@@@@g@g 9%ociated with
appauing atLétlniQ)pmk@gﬁ%)@f medicamgelsi Theapackages ey further include in-
PALKALASH ot IRATHRG BF adfiidtaliB bifie BRRAA Wfodicaments.
strontium VI amn &ium nedi ca ments, or
conbi ned nedi canent conprising strontium and vi tam n D
anQ-t@f Sperate medi cament conpri sing cal cium Such
ey be in the formof blisterpackages
i nThel diackygss maythieunkit eftpasisscoripising diveractive irotedianls igone or more

id Her eb
{ At ARBPETESTL RGN SBIE Som i cter 1 e

d| f ferent nedi canents independently while av0| di ng

f j: pl e

pac (gr{geeésrjn%?Ja %bﬁﬁggﬁéﬁﬁ {s'éH qja(;(\é\épacl}i ?&gd {
i ncl ude i nfor nat.i emmmemmmnamgt bfastathstrpewrasalband
of the differen ts _The.
packages nay be a ki %&%mé]ﬁ%omléhénﬂgfat B?%tg&teh%%é%m iselé’
i ngredi ents i n owberein themeedicatiardsieand d.are dlisicesté onits.
adm nistering to the subject. In one enbodi nent the
invention relates to a kit of part conprising; i. a
rrem' z aeemd eptimoiimsitiige siroritisasmedivamentraontpirisenasébminald gom-

lzj)hd’redl canent conprising at | east one calciumsalt,
V\,hg?el the nedicanents i . and ii. are discrete
units. In a second enbodi ment the strontium nedi canent
;23‘@% g‘% S‘qr\é %?cg&r{ilﬂg éo 0] R\?e%ﬂgrgl, C%?c&hﬁns%fa Bgé&ament t%avmg one
hawer mgre)ofdhe)characterscﬁf thé}pharhmcau'ttoaf sonyfositioa and medicament de-

ph%%[ AQ a%tolvgal conposi tion and nedi canent de scri bed
ab

Solubility
An effective oral administered medicament should be easily dissolved. Disintegra-

tion of the medicament enhances the solubility and thus fast disintegration is impor-
tant for the solubility and following absorption of the medicament. It is well experi-
enced that for oral administered substances, that, unless the substance has an
aqueous solubility above 10 mg/ml over the pH-range 1-7, potential absorption prob-
lems may occur. A solubility less than | mg/ml is likely to give dissolution-rate limited

absorption because solubility and dissolution rate are interrelated.

The pharmaceutical composition and medicament according to the invention readily

dissolve in water or in the acid environment of the stomach.
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di sintegration is inpor tadt for the solubility and

foll owi ng absorption of the nedicanent. It is well

ex . - or.ed . . .

Bpbles PAGRHICS oh i ReBla B3 £ WBRIARS B sooty

ab@f,@elaytiv@m’rec@ nis. Astbe prestiang ged _'stomaqblcﬁry‘m@mraent is acidic the

PSSR sl S0 RO SR L 3k

ab $wrasuiesin Beinilas ensioinatsnt Wit) asptd beliowsp sueh ambelavd erbelow pH

i ntze ,re?érg[,@@e,o'\ll\'p@_, Ehar maceuti cal conposition and

medi cament” accor'ding to the invention readily dissolve

in water or in the acid environnent of the stomach.In

or .. , i St Lt i

B HBe G WL IRTENERG W e AEBAER ek ray bo

i ngresglieadtas. deasribariin ienaroplei tPewlerd thr miesh of sventionmiesrn a me-

| S RGhRInEfohBIaReY 48 *éb?egis%eé’{lﬁé BERUN SR of releas 4 strontium is

conposi tions faor oral adm nistration are preFera% y

me asa@sergdiaften 18, 36, “aand GPimiouteenn anienhbadimentitied amosnt of re-
?&s@ﬁ sQSthR}OFQ :‘étﬁ rlea@?%l@‘% Withir? 45 Fﬁﬁiﬁ&t@é,aég'fa}’ {eﬁgﬂ BY6RE deased

su
The rel ease e active i ngredients
phavithincumingitds, peefyally el ieastidy %lns rara praferdblyS0 % is released

de%\ﬁtﬁjnb@mirﬂte%).( M{e i@e Pﬂ'ﬂ%’bgmﬁéﬁs ét%%q%g "/:?fs réfe%g&i {Ngﬂlh 30
froma me dicanent tornulated as a tablet Ts neasured.
Theniawtesirmrefefablyved®%s awre preferably @t leasinang mdstgfreferablys50 % is

3Or?lé§se%2ﬂthtqg 3'6irﬂiHEt%§.' I n an enbodi mrent the anmpunt of
re

eased strontiumis at |least 40 %within 45
m nutes, or at least 50 %is released within 45

m ﬁgéiﬁé;raﬂwfer ably at |least 55 % or nore preferably

6079 ased within 45 mnutes. In alternative
enfrodsolidnhedieamérda disingratidnsnerebssswith ihetshiface3drea of the me-

m Y. 9 ef l. .
andrabrt SRSk Brdderfigndds B8 531 BIG, BLER Y pRlorsf bt i isite-
m Qraties .of Dieshediegmertiiofastor sol i d nmedi canent s

di sintegration increases with the surface area of the

me di canent and therefore enhances the solubility,

t hirer easyi usepf ef dissobvdblemaeditdmeerdiitss predeyrest thafthe medivament have

medi . .ast.F ) ne‘ﬂ I %}?% .

e kb e s B  orRed SRRt o e
until the solution is ready should not be long. At the same time the medicament must
have a reasonably robustness that permit the medicament to be handled, shipped,
and carried by patients.

The disintegration time can be characterized by either in vivo or in vitro tests. The
disintegration time of the dissolvable medicament of the invention have a desirable
time range of 0-300 seconds, a range of 0-240 seconds, a preferred range of 0-120
seconds, more preferable range of 1-60 seconds or 1-30 seconds or most preferred

range of 0-20 seconds.
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a short disintegration tine, thus the time from
i mrergi ng the nmedi canent in water until the solution

w0 g006medy4 shoul d not be I ong. At the sane ti nePCTIBK2005/000425

medi cament nust have a reasd®nably robustness that
permt the nmedicament to be handl ed, shipped, and

C abfélrﬁ rgiforpt%é %'F‘Eéatﬁa— BRI HaDHRIFESSURRY &d MEdIE @?Jr be x‘yater and

characteri zed In vivo or In vitro tests.
di shqw@grpteamﬂd P minwes. inefersblysibe disintegratien traedmat regst 45 min-
t hGitels g\a@%g gpm'aetvﬁ) R @gée dridth6stipréfBrab 65 mfang,o%chﬂutes.
secon a range o 40 seconds, a preferred range
of 0-120 seconds, nnre preferabl e range of 1-60
S e§ AR IveRtiort acribes BRI REuERPLorRb &ttt @Ry ARG Al h
;HI %e Icﬂ Di snlﬁntg rata:eotr']ﬁgtél rr% % 'cgat eg n‘?Jnts Whlc are
becma@sﬁd@i aghtighin C@npacgable repidiyedignersing tabted @nd ongtor more active
ex P dd¥Rto fori 74 | it
SRR, ieEHiel o (OB EE R todeaoRd PIgRA BLbn it wih
nostacmaéhefd@ﬁsgzanfé@lsttm tgohinpingead abmsiad. i nvent i on
descri bes pharmaceutical conpositions and nedi canents
whi ch are conprised of a highly conpactable, rapidly
di $peinyenlipnfushenrelgites torpbasnageyiieal s@mm@t@nﬁga@bmedw@nents
th BEmBlideridrIny Fidi
ai AcHae BB R et P SRAAG b Siy olicers comprisng
r eONS PEMEEe agiive ingsedierfsand abrasi on. The invention
further relates to pharmaceutical conpositions and
medi canents which are conprlsed of hi ghly conpact abl e
ra’ intgaretiemyoldng @f dise@lwable o ' ¥y one or nore
K
ot E)Lséﬁlv t?&étﬁf??%vn\g% %\J‘ Ssoﬁééllglﬂls‘ﬁﬂé tdQ{l) ra volum lume o of water (or
s hgthlbdllcnad)ea@talbiﬁ far eonsusgtion by therpaiiego(T bﬁ@ol@flomabtemed should

(o ]
paP? & ¢ SoopisBie boloBaldRe ol EABEHRY P pler i an emboci
C on@nttherdw,wtegr@horm volamé of aglosageois lefissthav 850 ad stigh bk dess that
pa | on vol une
Eb@%ssgsga?ib ess P%g%ﬁﬁ? %S?”Qﬁ OarHess t hat 200
m, such as | ess than 150 m, such as |ess than 100
M poPasages The dosage requirenments will vary with the
parti ar drug conposition enployed, the route of
adifhedesagstrequirennehts Wil vaayr witle thiegrarinulgreletg eenpagition employed,
trgat L |, ; \ ]
B8 ARk P AR ol S LES0b 8y Bl ccly, st
ef foclod ireatech hp thet present method will receive a pharmaceutically effective amount

of the compound not exceeding the maximum tolerated dose (MTD), which is gene-
rally no higher than that required before drug resistance develops.

Suitable dosing regimens are preferably determined taking into account factors well

known in the art including type of subject being dosed; age, weight, sex and medical
condition of the subject; the route of administration; the renal and hepatic function of
the subject; the desired effect; and the particular compound employed.

The dosage may further vary depending on the treatment. For example preventive
treatment and maintaining treatment may include dosages comprising approximately
half the amounts of active ingredients. A period of maintaining treatment may follow
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dosing reginmens are prefera@bly determ ned taking into
account factors well known in the art including type
R B foaidodRaEin iy MGl brord onBR Y Bkl reoccur
t heng efithé daadsmepcaswrdetf Freventive béatmeat may pe celevarth éor patients
de f roletyns) Pﬂggg Yy -
?ecgg/%gecof‘tﬁ%te][(ﬁ@?ﬁéetﬁ?evngr@ @éﬁgé@@a HHrnt% l\ﬁ% §90h treat
t r mntmaay be tha lmmtmmeéioproeaéifﬁ love: treafmtntre nt and
mai ntai ning treatment may include dosages conprising
approximately half the amounts of active ingredients.
A Btomtadh of mai ntai ning treatnment may foll owa nornal
tr
t o D Laae chEadPortBhfhBRTLdR: AR Elochb S Bhudling 3.5
Pr Hmmhbf sztmrttmmairh@mthercmaw ofestrentiumn shauld patn éwetagnounts from 3.5
re t ment e.g. in
rhéﬁ'r?g J]gsmﬁ*ngﬁl ﬁFfP}% SWOR{H?“ %‘t?(gi Such treat nment nmay be
for alimted perlod or alife long treatnent.
St 0 I
[n r{l%%grgh%b éﬁ’{t% %%og%iea&e(h@f’ne cém%{ {:’dﬂwér@é 3“5’6‘1'55 Aol of
st smxmtmmnr s‘ﬁhnsstﬂrh‘é mtmdagzesucﬁ a%ﬁﬂ@mmmqlmfstrouﬂtmn tse siigh as 6-8

th 0 mt he strontium

a "@?E&%tlg&é%r C%déy@n‘%?f s a aosage of the

medi canent conprise 3.0 -15 mml of strontium or such

as «4-

S usfoRrBFosainadb i PRamichaciRbitia A ATEAL D sflpuym sait
of swthr @mfor examBe strontiunmtarbosaie cstaintigmtoblorite of sivemiuiosilicate.
adm ni stered as at |east tw strontiumsalt, such as

for exanple strontium carbonate, strontiumchloride or
st Adfosagenmsl inclalee/aridusiemagets whihei stohticte saks depending of the

U SsHAR 9ty A o o
pYss0.6 2. D stamydi nu;armmmr udh &s Q.57 g 18 227 gobétrontiu
St nt'“:r%dg 2596‘ ey 0L S SR Ioél'eﬁg I?odgp' ol %af th In Imf
ot PORe AP &R RUBIE 1 0% atBRuT] cBrofide idc ugpohafia th the tevel o

st hgdratierm chl ori de, al so dependi ng on the |evel of
hydration. In a preferred enbodi nrent a dosage conpri se
0.9 gto 4.0 g of strontium chloride hexahydrate.

In a preferred embodiment a dosage comprise 0.9 g to 4.0 g of strontium chloride

hexahydrate.

In embodiments comprising two strontium salts a dosage may comprise various
amounts of the strontium salts as described in the section related to the strontium

salts.

Calcium

According to the invention a dosage of the medicament comprises 5 to 50 mmoil, or
such as 10 to 40 mmol, or such as 12.5 to 37.5 mmol, or such as 15 to 35 mmol, or
such as 20 to 30 mmol, or such as 22.5 to 28 mmol of calcium.
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In enbodi nents conprising two strontiumsalts a dosage
may conprise various anounts of the strontiumsalts as

waleweiodhzed in the section related to the stronP@TDK2005/000425

salts. Calcium According té4the invention a dosage of
t he nedi canent conprises 5 to 50 mol, or such as 10
to S 448 13 05nrﬂH‘Uf uch as
15lto g'g%dm\%tipss&% %%8 163 %O nmol , C%l?{ugﬁch as

22.5 to 28 mmol of calciumlIn an enbodi msnt a dosage

¢ OEHH*vél%nt]&s*a 59th€‘ﬁﬁ’édu<8§m&rﬁ'agbc't:’r eg S tHeMAN &b @8&?9&3 200 to

e nmed |ca nt according t I nventi on conpri ses
20@0%m901§©aln@nnfor émhcawo oo & (1800 wg, auBichypsti®0Tenty 1500 mg,

8r QichSdboas E@%wmgooﬂs%@ﬂ a§g88%|%éW2po ZTQPC %QQU&FE%é 800 mg

ng, or su as 80 to 1
rrgtq 61091r090ﬁ’glU0”a}P%TldQﬁﬁ%r dosage. According to the

‘invention the medi canent preferably conprises 500 ng

to 1500 ng calcium or such as 750 to 1225
caletardingde tf@de\a&j@on dre madihamenigoeferably eomares %O mg to 1500 mg

Cal:&lbnﬁm %e‘é 2§s ﬁ]ﬁ@iberlné chRfh E_%oung{jé LHF‘sB@H as 900 mg to

dosage. e cal Ciumco variou

amd e sgeta onthn@s aﬁ@nnrgmmtatecbw@m mg cabwahp%@@ageg to
5.0 g of cal ciumcarbonate, and 0.95 g to 9.5 g of
calciumcitrate, and 0.8 ng to 8.5 ng of dibasic
caD@bmﬁlmg@ mﬁmeécuwe lsparpaved variogs @ndugtstal tee gplgiam salt or salts,

L:E’c"}?é&o ‘5%‘ t%'éb‘%%h@fl@ﬂﬁ%%? \élt/éé%ﬁlég 9? 2% é‘ﬁ%‘ '&tﬂlcf&ﬁn citrate,

he vi tam endi
need@ 0.8/wg itefbineg obdibarie taloiumutipsphaie defydsate emd 8.Srenip 8 g of tri-

no a&@%ﬁﬁiﬂf‘nepﬁqﬁ)ﬁﬂbé‘ D conpounds, and thus a
t

medr cament Wi nsignificant anounts of vitamin D may
be useful. In other enbodi ments the nmedi canent may

co ' Vitamn D. According to the in vention at
O L e

such as at | east 50, such as at |east 100,
sudhe amoant ¢fdbe vitap00 D camipouad naay becvarted4@pending pn the needs. As

{ o MRS BBl SufoBi iatb s o8 a°§q’<ﬁe°"‘3%%¢®3ﬁ‘f‘s€%"ﬁ9°unds'
asaog thus a60edicarert with iogigniicand emosuisief ditantip O mag ®e useful. In

of i ' ' ' e
et BRSO BB e LR a8 g iang o e
vi vemtion aDlesst 2®ksIJeh honat Ieag 50, such as at least 100, such as at least 200,

such as at least 400 U of vitamin D should be administered pr dosage.

According to the invention up to 1000, such as up to 800, such as up to 600, such
as up to 400, such as up to 200 [U of vitamin D should be administered pr dosage.
As described above any compound having an effect of vitamin D suitable for the
manufacturing of a medicament, including vitamin D,, vitamin D3 and analogs

thereof may be used.

In an embodiment a dosage of the medicament comprise 100-800 U of a vitamin D
compound.,

In a preferred embodiment a dosage of the medicament comprise 200-400 IU of a

vitamin D compound.
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U of a vitamin D conpound35in a preferred enbodi nent

a dosage of the nedi canment conprise 200-400 11U of a

vitam n D conpound. I n a preferred enbodi nent a dosage

of the nedi cament conprise 200-400 U or 5 to 12

m bragreferrest erobodimient @@oqa@ﬁaf theanedicament)conphise gPedPg U or 5 to

gﬁ% gglpgltg i cal evaluation, diet,
nutrlg'ﬁl ona ta H]"VB %%glcg%rgp] ability of sunl i ght.

It is further conterrpl at ed that a subgroup of patients
ma I -
suh BrechB sBhE mily RBLA PbeiedRo uiicel fAUERATHICE btoral
ors@nschhéﬂma;@d@b}“typﬁwhgh’t such particul ar cases the
Vitam n D conmpound should be onmitted. Furthernore,
vitam n D3 (chol ecal ciferol) should not be
ad Hiisriusther eahteroplptedi teattassubigravpraf ratients kiayrmoy tdleratet Vitamin D
du e I
a ?@ﬁ?lzr{otsB%ﬁ%x é%&g Slf’ %b%ggﬂ) %rcéggtggtfsr%gﬁ%nr{g\‘r&n§§|f%0|d03|s
boneBogsk’ sad1@|ea$egthnerrasuobrpactmmlar @a@BSt tbe b’dﬁmlrstomgwsd should
or Fﬁ'ipé%i [ [ rgﬁgﬂg ' ;
thg bones alﬁjdrp’% ﬂﬁ?r% §m§§)3l(n crggygg?')%gpgﬂgﬁ ?bé‘gdﬁ’ﬁmstered to
f r patiantewith retticed sidnay ﬁuncmrt duedigenligredl roetabolisen ofi eekeselciferol in
an tions resulting in a dysregul ati on of
caﬂ{egFgég&g%d/or bone netabolismin a subject, such as
e. g. osteoporosis, osteoarthritis, osteopetr03|s,
0s Sﬂgﬁgb%e@d Paget' s di sease, hypercal cem a of
EV‘Q‘I‘I’JI‘TCY_DGTI odont al di sease, hyperparathyroid ism
pein aprropridtaregetation ohkonerer had _dageriedatbzntdanileadsto bone disorders or
oSOttt E8ﬁ£‘)§ise£’{e%srb£dlﬁhg‘%ﬁ%Jake:‘ﬁﬁ@%{ th@%%?&&éﬁ&‘lfofﬁowing an in-
di sease, I gnant hypercal cem a, ovsteolytic |esions
pr ockased rdby oblvaeunees lasitided are dacﬁimqoaidﬁordametd‘rselaeen and/or condi-
met.ast asj e [
de#'ﬁsl %%iéf?}hg %o%gyéé %er‘t?f)gl Oftcgm a%td r% ﬁ er o
t r satmane., g. neteepalorisr osiewarthe@s mt&wdtrb:ys mt&n@ema and Paget's
ggg ﬁwggéc‘rbalgértgﬁaocgmﬁ‘éé%%cy é@?ontsal gfségsaesﬂypé}igarathyrmd-
| mmbpdemamtularremmmmadhmmaio:parﬂhatmrostwti;esj;why, myositis ossifi-

cans, Bechterew's disease, malignant hypercalcemia, osteolytic lesions produced by

Sm in a subject,
rnmone

bone metastasis, bone pain due to bone metastasis, bone loss due to sex steroid
hormone deficiency, bone abnormalities due to steroid hormone treatment, bone
abnormalities caused by cancer therapeutics, osteomalacia, Bechet's disease, hy-
perostosis, metastatic bone disease, immobilization-induced osteopenia or osteopo-
rosis, or glucocorticoid-induced osteopenia or osteoporosis, osteoporosis pseu-
doglioma syndrome, idiopathic juvenile osteoporosis, fractures after trauma or
atraumatic fracture, implant instability, need of strengthening muscle tissues and

need for weight gain.

- Treaiment
The medicament according to the invention may be used for treatment or prevention

of cartilage and bone diseases/disorders as mentioned above. Treatments of
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trauma or atraumatic fractdée, inplant instability,

need of strengthening nuscle tissues and need for

e Bl s i Ebrddis SR Ve TN B 1 SR m3 BF BleCibsb Oalsbier,
invention nmay be used tor treatnment or prevention O
captaveaiing davelaporent di & beredisensssidiforderae preventionedinhibition of
ab : I di sorders include
regﬁ%{Pgﬁggkﬁﬁﬂé%S%%%égﬁaggnthe di seases/ di sorder,
preventing devel opnent of a bone diseases/disorder, or

pr , . .

G TS &Aool Rl othod CGmBE IR RhE hihudh s used for the
pharaepacdigniof almesticgmoryit fordreatiment laed iprementioroof ¢astilagedr bone

f o'aisEQ%s%i&l??ér@t ion of a nedicanment for treatnent and
prevention of cartilage or bone di seases/disorders. In

a second enbodi nent the pharmaceutical conposition of

the i i i i . .

rregT %gc}fre@dn?{d %d(@pg@tﬁﬂ% ﬁér(ﬁalgglfut(%gﬁcﬁ%%s'lt%? oqfthealnventlon is used for
os treopeparetien olemedisamienpioeireatmeohorarrdvantionofresteopotosis.
aspect of the invention relates to a nethod of

treatnent or prevention conprising admnistering to a
subetiead of pnénentiam end ireatimest.f ecti ve anount of a

med t nr i, Si I i o
A BgF o1 SRl erhloR JeBles (5 B photh P or skt FeRGefon Letnprising
t r edmirdsteringotopr $ubjenl agpdainmdcsutical plieciive kamownt efla imedicament
effgﬁ ﬁﬁﬁ aneuLL 8gn8nﬂpﬁ%ggceutical composition or

medi CAmBn accorwlng to the invention. In a further

enbodi ment the method of treatment is for the

pr . e .

G SLE0 i BB flont e HhyERbn Rl 24 ek tiorer RREH: comprsing

t r edinirésteringsa ploarmdceutnabeftattiveamounttaf egthaeméaceattical composition or
0S ' I f. enbodi nent the net hod of
tré%%ﬁ%h%%#%%FE@@gggﬁgﬁﬁ%bﬁg%ion of 3.5-15 nmol of
strontium per dosage. The nmethod according to the

ioPYneQ tfdrﬁw%r gr%‘bgg‘l%renk {h%l nl‘\'gtﬁo& 8&?6%’[1“3&819 foqq}gg Blie%lgt%‘ﬁi Mireatment of

a cartilage or bone disease/disorder.

In a second embodiment the method of treatment is for the prevention or treatment

of osteoporosis.

In a preferred embodiment the method of treatment include administration of 3.5-15

mmol of strontium per dosage.

The method according to the invention further include coordinated administration of
medicaments according to the invention comprising at least two strontium salt
and/or vitamin D and/or calcium and. By coordinated administration is meant that

the medicaments may be administered separately, sequentially or simultaneously.
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medi canents according to the invention conprising at
| east two strontiumsalt and/or vitam n D and/or

w@ adosioenzeeand. By coordi nated adm ni strati on i SPOEERKR005/000425

that the nedi canents may beé7admi ni stered separately,
sequentially or simultaneously.In an enbodi ment the
Mo h B AR 8O danidaiBibF & Mildicament comerising
conprising ca erein a mnistration o z

i scalepar wherefrraﬂmlatgtfamrs@frcaqwn iso¥epatatd fromuadministraiipn of
engﬁghgmnt t he nedi canment conprising strontiumis
admnistered prior, such as at |least 30 m nutes

before, such as at |east 45 m nutes before, such as at

l e .

i e hg R o i R85 i, suon
at a$ aldsast BAONInutea before siush @s at leeht 4bsminutdseeaiore2agch as at least
SLEp RSP RER, SR et S0 FRRlter BEkofh, LA 8 BEIeBEFr20 minutes
c obgipies sueh asdtdéanh! 80 miputes beforl sepbasiaiieasts240mainutes before,

[ CRAFARRe TR0 i P S0 Sl 8 B TRB0 FUAER Bl e

cainedigameninganipzising qakailingdneneferred embgdiownts batvaetlicasmnt

t h@orﬂﬁ%‘ r@aﬂ%ﬁiluﬁqwﬁhgfgg eﬁtaﬁ [%%tésf 7;8? Hngrea;grg}e?%lﬁgg{ Iggstt%hours

prior, m nu efore, suc
3ob)efmertbeeslclue~fvmepnmmeé@ampnto 240 mi nutes before,

such as up to 180 m nutes before, such as up to 120

m nutes before, such as up to 90 m nutes before, such
aslnugpseaond @miiodimend thsehedisameoictompsising strontis is admisistered
DA CxuchUE/fAS 48 a0 bl <58 BE (86 3b0 iR GABR buch as
conprising cal cium Preferabl’'y the stronfiumi

adup to 240eminutestiefare, sushras, upstadigOaninges be’®r¢1@upls abepde 820

r?e .#S?ecmré&%cﬂ% gyﬁqqln‘ﬁ?e@ﬁdgforelgbc as ttﬁ%'binginutes before,

t'he ment conpri si n ron
adsaahi ast ugr tedtSsnimules doeéwessughwstup ta 30|nmawhea bBfoce theouedicament

ei ' cg . j

é&ﬁﬁnsﬂf& c?alcﬁgrﬁal[’ eﬁagggﬁ:er | ﬁ"ﬁéfﬁqé F&?\hnzst%f%o@ours, such as 9
Fi gud bours btoee BveSialaiingcampositgimeditament. CP- M5 anal ysi s
of a strontium carbonate and stronti um chl ori de

conposition as described in exanple 10. The arrows
polinrd further ¢érhleodimentt the uredimnaamd corhprigimgstucatium ia adohirtigiered

Cagiﬁwlﬂllltgﬁeeoutsg%vit?]oé \H%'njnh byco\ﬁ?;Lo%?lidteYther as a separate medicament or as a

combined medicament.

Detailed description of the drawings

Figure 1. The #Sr signal obtained by ICP-MS analysis of a strontium carbonate and

strontium chloride composition as described in example 10.

The arrows points at the front curves and the top value used to calculate the

solubility velocity.

Examples

The following examples illustrate the invention without limiting it thereto.
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Exanpl es The followi ng exanples illustrate the
invention without limting it thereto. Exanple 1 100%

w@eeoenoizedn car bonate R =059 1038 g Stronti um PET/DE2@EH00425

(7 mmol) Exanple 2 75 % StB®nti um carbonate 25 %
Strontium chl oride Re=0.52 778,50 g Strontium
carbonate (5,3 mmol) 469,25 g Strontiumchloride (1,7
nmol ) Exanple 3 50 % Strontium carbonate 50 %

St Examplend chl ori de Re=0.46 519 g Strontium carbonate

( 34809 ontidSarpodhafd ronti um chl oride (3.5 mmmol)
Exanple 4 75 % Strontium chloride 25 % Stronti um

caReth@®e Re=0.39 1,410 g Strontiumchloride (5,3
mmol) 250 g Strontium carbonate ( 1,7 nmmol) Exanple 5
100 % Strontium chl ori de Re=0.3251,866 g Strontium
che33 gStrontivmsaibopsigginemel) 1. 33 g Strontium chl ori de
(5 mol)

Example 2
75 % Strontium carbonate

25 % Strontium chloride
R:=0.52

778,50 g Strontium carbonate (5,3 mmol)
469,25 g Strontium chloride (1,7 mmol)

Example 3
50 % Strontium carbonate

50 % Strontium chloride
R.=0.46

519 g Strontium carbonate (3,5 mmol)
938,5 g Strontium chloride (3.5 mmol)

Example 4
75 % Strontium chioride

25 % Strontium carbonate
R.=0.39

1,410 g Strontium chloride (5,3 mmol)
250 g Strontium carbonate (1,7 mmol)

Example 5
100 % Strontium chloride

Re=0.325



0.74 g Strontium carbonate (5 mml) Exanple 7 1.33 g
Strontium chl ori de hexahydrate (5 nmmol) 0.74 ¢

w@eeoenoizedn car bonate (5 mmol) 20 ng of vit am nPCBDK2005/000425
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(chol ecal ciferol) Exanple 8 Strontium chloride

sol ubi li zed by ammoni um carbonate 2,66 g Strontium
ch | démr'ﬂh carbonate (sol ubilizing
agg%t%?%étg&n@fj%%{ ronti u(lrﬂr{mcar bonat e sol ubilized by
sodi une carbonate 1,48 g Strontium carbonate (10 mmol)
20g fetgm n D3 (chol ecal ciferol) Sodium carbonate
de e (solubilizing agent) Exanple 10

Detl &83rg Siaentiom dflords @mmhddy vel ocity by Inductively
OHRLefs AR APIBIMSRERRIR™ LTy (I CP-M) The = -
solubiiTty I's measures as strontium signals over tine
using ICP-M5. Using this technique it is possible to

fogkgﬁq/g:g tiple isotopes of the elenent, here, 84Sr,

86 and 88Sr. The neasurenent was perforned on
st A 33ty Sinerdiaint ehleride reabydratg (Fmmelbl e 1, fol | owi ng the
ex I A hydrochl oride sol ution
(Oa?ﬂr\fg%q@h&d%éggéag? ﬁ%ﬁlégo#pl e and the sanple then

i mBe digaf witamior:dckoledajcifersdns of a peristaltic punp,
the atom zer of the | CP-M5 apparatus. The punp speed
was 4.4 m/mn. The hydrochl oride concentration of 0.1
M Exemble & he concentration of HCl in the stomach. The

te F j C. Results The
sigﬁgfﬂﬁgF@?ﬁ%Eg®§hF%%kﬁ@%ﬂ%g@ugﬁgﬁbégﬁffoIIomed. The
signal obtained in experinment 3 is shown in figure 1.

2,66 g Strontium chloride (10 mmol)

Ammonium carbonate (solubilizing agent)

Example 9
Strontium carbonate solubilized by sodiume carbonate

1,48 g Strontium carbonate (10 mmol)
20 pg vitamin D3 (cholecalciferol)
Sodium carbonate decahydrate (solubilizing agent)

Example 10
Determination of solubility velocity by Inductively Coupled Plasma-Mass Spectrome-

try (ICP-MS)

The solubility is measures as strontium signals over time using ICP-MS. Using this
technique it is possible to follow multiple isotopes of the element, here, 84gr, 88gy,
8Sr and ®8sr.

The measurement was performed on strontium salts as indicated in table 1, follow-

ing the examples 1 to 3 here above. A hydrochloride solution (0.1 M) was added to



The solubility velocity of the conpound is obtained by

anal ysing the slopes of the front curves. The first
w@osmonepr esent s the experinent and t he seconPCTDK2@5/000425

t he apparatus, thus the di #herence between the sl opes

of the two curves are used to calculate the solubility

VetRCdAmbld%ndlthe saintle MenTmhiRidi QP oMt By nldéhs of a peristaltic pump,

sol ubility vel ocity of strontium was found not {0 be

si H% Ftomkst thaﬂ@'?é\ﬂ% APParatushEhe puyral SE&?S’eWaﬁéﬁtrBl/m“ﬁhe

sofrH h&drb&hl&%@@dﬁclénfr@t\’onséfroom/l'Wh%%@@&?&eﬁtraﬁ% %}ﬁ#q in the

strontiumchloride in l%%ro chloride is very
av&ergshsbhaismrersiuigaf thrket salwiiontwasdih'C./ -~ 165 ny

Stron tium per second. Exanple 1.1 Medicanment
riul at ed A T ST f TTONALL
Fled BR303 apy SEGE SRR e 000

| ori de prpvides 0.06 % of _
pExpRfiment b (RGe 511255 ny| (MQ&S - 1000 tjakgl s may be
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=
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TTOT

$03y the foffo
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hate (58.75 %
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§1%510. 64 g
15 38 ny ? 3

IUK Vitam
el | ul ose (
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*

7851+ 100. 000
icrocryst.) (P

n

1.1 g (+10
h Eug 52 g _Man

%)
nitol (Ph

LPB 510, 6
lerate (Ph

A780.%ol yvi don (
Eur) 5.50 g Ta

Pi6eEUr) 25.60 N
bl et weigth 110

EYesi um
6 rrg/.tabl et.

fgontium c
urther use
pronettos

oegent 3. 46 mof é4qapl et For pr
Et hanol 96 % (Ph Eur) 230.40

AN | PR AY QO o Aoy ool Iad )
(P Tut ) —o. o4 g vatto6gor—ovu
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Results

The signall relating to the isotope 84Sr was followed. The signal obtained in
experiment 3 is shown in figure 1.

The solubility velocity of the compound is obtained by analysing the slopes of the
front curves. The first curve represents the experiment and the second curve the
apparatus, thus the difference between the slopes of the two curves are used to
calculate the solubility velocity by division with the top value. The sblubility velocity

of strontium was found not to be significantly different in the three experiments.

The solubility velocity for strontium carbonate and for strontium chloride in hydro-
chloride is very high. The average solubility was determent to 240 +/- 165 mg Stron-
tium per second.

Example 1.1
Medicament formulated as a tablet

Strontium from strontium chloride provides 0.06 % of all strontium -

Ro= 2200+ 20 ms - 5 05872

511255 mg

1000 tablets may be formulated using the following ingredients.

Ingredients
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81.37 g Water (purified?) 19.53 g Vitam n D3
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activity): Cholecalciferol 4(Ph Eur) 2.9 ng Cel ati ne

(Ph Eur) 0.26 g Saccharose (Ph Eur) 0.39 g Modified

st ) ceriglgrgan@®di um chai n (
%‘Erﬁﬁtuﬁ%o%t@?ﬁ???/&g um S‘Eﬁiﬁl car?e (E 554) 2. g% mol

Buﬁyphmshlytldﬁ(ﬁ@rﬁ%mr Eur) 1®15 3mMgater 27.6 nd3 mmol

To (The Eur copoei a) FCC
Wémﬁgm ca g:_ki% Exanpl e ?g %g‘lk@go%@e 11 except
thﬁe“wlh%e @‘@ﬁli@@@ist)@ﬁ\ Eur t her cﬁi’lﬂ)rl sing 2 %ultranyl.

Ex pexanpl e 11 and pt that the
f\‘/{Hgﬁél tll:k%l?]?%c) nprises 2 tines the grmunt of Vitam n

DBPOb’VQ’OMZPlZEgF)(ﬂO% QD). Exard®@ 14 Quantitative

t um by at absor ption
sp@%&?%@g@pﬁ& EEAEE@\}&/ | eng th50564 0, 7 nm Fl ane:
acet yl en- di ﬁ‘abiebyeu&m d Lant hai@6sud/tabledn: 29. 3 g

La2@3 + 50 H20 t gﬂﬂ[ andar ds:
strontium st anﬁ@jr}g Eﬁ{e |ons 03;')46519] ,'/?%4, 5 ppm as

50 m solutions ineluding 10 mM La-solution. 10
ta%ﬁbr%d%cf n\_ﬁymgpp s@and the average weight (W) is

determ ne ets are crushed and 1.200 gramis
we Egranob?f %((Ph Bipl i cat es) . T3040 hed

Coating
Hypromellose (Ph Eur) 8.84¢g
Macrogol 600 (Ph Eur) 883 mg

For coating is further used
Ethanol 96 % (Ph Eur) 81.37¢g
Water (purified?) 19.53 g

* Vitamin D3 composition consists of (measured according to activity):

Cholecalciferol (Ph Eur) 2.9mg
Gelatine (Ph Eur) 0.26g
Saccharose (Ph Eur) 0.39¢g
Modified starch (FCC) 0.20 g
Triglycerider medium chain (Ph Eur) 0.21g
Sodium aluminium silicate (E 554) 2.9 mg
Butylhydroxytoluen (Ph Eur) 10.5 mg
Water 27.6 mg
Total 1104 mg

Ph Eur (The European Pharmacopoeia)
FCC (Food Chemical codex)
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tablet material is transferred to a 100 ml flask (in
duplicates) and 10 m H2Cand 10 M 6 MHCL is added to

we@awh/obld2ast . The suspensi ons are heated over aP@EBK2005/000425

flame. After 30 m nutes of 4heating H2G s added to 100
m . The solution is filtered and a 2: 100 dilution in
F@dﬁ%@ﬁgpared 2 mM of this solution is added to a

ask and 10 ml of a Lanthane-solution is added
ants fEample 14 sreeptiteptdite pempesiian iaiergemprising 2 % ultramyl.
Measured ppmx 50x 100X | OO x WA (HIg) Strontium per
t abl et ( ) = - - Weight out mass (ng) x 2 x 2 x 1000
Solubility of strontiumtablets Mteri al

USES éﬁﬁ?ﬁ;ﬁlétﬁ%na 12%3(@@&%&596 E o%s'ﬂon‘%n@e@b lEfﬁ%'es?fﬁe amount

eﬁ cm above (pttom Lant hane-sol uti on:
L &of taml%@%ﬁgk%&g(ﬂw/mﬂﬁlﬂzom 500 Ml The

deternmi nations are made with 6 i ndependent
eXlP;@nﬁﬁlﬁ Aks. The tablets are subnmerged in 5 M 0.1 N
each at 37 C, after 15 mnutes a sanmple of 5 m is
t ReANtiqtymneeRsHraAN of siFRNtiyBRY @omic ahsofrtioa gpectroscopy (AAS)
i medi ately. The 5 m is replaced by 0.1 N HC, 37 C
1 m of the filtered sanple is transferred to a 50 ni
f 1'\YaKe langtht 46847 pA(11) solution and 0.1 HO to 50 m

arﬁa@gd%tylgﬁl@mﬁk@gﬁ%e is repeated at 30, 45 and 60
m nutes fromthe ﬁq nni irlzrggof the experinent. The

cdrﬁ"@?ﬁ”eo?O“gloﬂo?ﬁ?Q %Qs MBALTIKEAC Lty Ha® darFe0 mi
a@@h&%mgr@t@a&%%@a‘mg%&&eﬁ% oﬂ$ slesarsBedh. bos6%AEBhGons in-
Wave | ength: 460, 7

adﬂ‘t“i}m%ﬁom%?tﬁob’é@ﬁo%l d St andar ds: strontium standard
solutions of 1, 2, 3, 4, 5 ppm as 50 m solutions

ineluding 10 m La-solution. Calcul ation:

10 tablets are weighted and the average weight (W,) is determined.

The tablets are crushed and 1.200 gram is weight out (in duplicates). The crushed
tablet material is transferred to a 100 mi flask (in duplicates) and 10 ml H,0 and 10
ml 6 M HCL is added to each flast. The suspensions are heated over a gas flame.
After 30 minutes of heating H,0 is added to 100 ml. The solution is filtered and a
2:100 dilution in H,O is prepared. 2 ml of this solution is added to a 50 ml flask and
10 ml of a Lanthane-solution is added and H20 is added to 50 ml.

Calculation:

Measured ppm x 50 x 100 x 100 x Wa (mg)

Strontium per tablet (mg) = -
Weight out mass (mg) x 2 x 2 x 1000

Example 15
Solubility of strontium tablets

Material

USP Apparatus 2, paddle, 50 rpm.
900 ml 01 N HCI

37°C
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. . Measured ppmx 50 x 0.9 x WA (ng) x
100 D|ssol ved Strontium (% = - - Weight out nmass (ng)
WO 2%/0824 Exanpl e 16 The solubility of the tabP@/BK2005/000425
described in exanple 11 neds8ured as described in
exanpl e 15. Results The percentage of dissolved

St HRRYnt 88 dns aBbveBottdhne figures in brackets are the
hi h[&gst and | owest val ue obt aj ned) Dissolved

st Farthapersalitians 29i3atesi+s5Bml korg Pd@s +34.0 tg0g)m!
Di ssolved strontiumat 30 mnutes is 41.7 % (36.4 -

219 TR de@n%ﬁﬁ'hb!ﬁéjar%trﬁ uwwes iﬂdeg}énden@ Hi(r?e?ln‘le%té lrh@ terffilets are

ssolved strontiumat 60 m nu

50576961084 10 I3 MyHCImeaingl & C7aEsi A IELISS 2 sebide of 5 ml i
Cofﬂ%h?ﬂoﬂgeé)bhﬁuﬁémthe §£rrnBI@tlé F@réc@r?hrﬂgdlé’%ap%cﬁ%l ds replaced by 0.1

car bonat e tronti [ ori de297

Ve € B7 132 1rfgl c&tm filtesed sAroe ib wanaieriasdaesh Qmi ﬁaséraard 10 mi
Exeam) @olihﬁonT é:*i’ch BUHEQRDS %H'rm g§ia@§ed "Fh@é?d&h@re%& réHeai’e?J i ot 30, 45

th different anounts stronti um car bonat .
st amhfﬁp unétas Gpmdae beaipnieg of theraxpeémen. Eh@mntenh@f strontlum is

PeRfB8LRESs ga%%%”a%slﬂn%&ﬁ’@ﬁédtr%% { C%@e&r@gg in example 14.

SrCL-2 and the nol ar unts of e onent
tabl et conprising 3.5 nol of strontium Table In

quMr,e RAYoes nihe conpositions may further conprise
rrplgdéents as de scribed in exanple 12 and 13.
Flame acetylen-dinitrogenoxid

Standards: strontium standard solutions of 1, 2, 3, 4, 5 ppm. as 50 ml solutions in-
cluding 10 ml La-solution.

Calculation:

Measured ppm x 50 x 0.9 x Wa (mg) x 100
Weight out mass (mg) x1x 300

Dissolved Strontium (%) =

Example 16
The solubility of the tablets described in example 11 measured as described in
example 15,

Results

The percentage of dissolved strontium is given; the figures in brackets are the high-
est and lowest value obtained)

Dissolved strontium at 15 minutes is 32.7 % (25.5 — 38.4).

Dissolved strontium at 30 minutes is 41.7 % (36.4 - 49.7).

Dissolved strontium at 45 minutes is 51.6 % (44.3 — 58.8).

Dissolved strontium at 60 minutes is 60.7 % (55.0 — 70.7).

Example 17
Example of tablet comprising 3.5 mmol strontium

463 mg strontium carbonate

93 mg strontium chloride



The solubility of the tablets is analysed as in
exanple 15.C ains 1. A pharmaceutical conposition

W@ owpodeefg at | east two strontiumsalt. 2. ThBCT/DK2005/000425

10

15

phar maceuti cal conposition4éccording to claiml,
wherein the conposition conprises at | east one vitamn
D eorpgymec 3. The pharmaceutical conposition

according to claim1, wherein the at |east two

st r18ﬂm91ﬁ?§'af°ﬂ are selected fromthe group of;

St HoRkd BMceAMMIQ ate, strontium carbonate, strontium

chl oride, strontiumcitrate, strontium ethanesul fonate
st Pdhe Magnesinarsieat strontium gl uconate, strontium
| actate, strontium malate, strontium nal eate,

st ERAkbleMgrel onate, strontium net hanesul fonat e,
stronfitumnitrate, strontium oxal ate, strontium

phdapit fermualaied @siin mample ddios,17 ut with Piffereni egionatseof strontium
St Labbh&id aHdl AAkEm 3Rrigs."ebld HAdeHddW Kok th}rb%{ce_n’%ge of

phar maceuti cal conposition according to any o al

1- stronfiver epmirifiied By Sre@send JiLs end e melas amoginigrad each
SelcSﬁﬁPSﬁ’erft fPAdUe ceﬁ@gaggfe,;s rﬁbnr@@trbgtlfqn&ar bonat e

strontium chl orides, and strontium icates. 5. The

pharmaceutical conposition according to any of clains
1- 4, wher eiln_t he conAHEOASHELd¥np1 iS5€9s énmoht i SNBL(mmol)
carbonate. |& The conposit/®9n_accordi APIBo any 0f3.465
clainms 1-5Baherein the cH¥8®osition cOMI0i ses a 3.430
strontium ¢l oride |sel ect®85from {he Qrigdp of|; 0f3.325
SrCl2, SrAD® -2 HQ, SrCd7936 H2O| 7. 0H4e 3.255
phar maceut i| @l conpositi do/g8ccording 0@50l ai m 6, 3.150
wherein theFstrontijum chle/gsde i s]SrChz256- HHO. & .978he
phar maceut il conpositi @o/eaccording pyoany df clagars
1-7, whereily the canposi gy conpli seg gykr ont{i uma g25
chl oride hexa-hydrdte andpghronti Um cargggnat §. 9. lisy)
phar maceut irgal” ConpoSi U1 @p/ggCcor ding yQogl a s 2-B1gg
wherei n theyat Teast oneggjzpam N D CORRR@Nd I[S Vigtag n
D3. 10. Th TaE@qr_mceuti cal TOMmpoSi tT oM accoruirng to-
claim 1-10, erein the conposition conprises a
sol ubi i zi ng agent.

In further examples the compositions may further comprise the components as de-

scribed in example 12 and 13.

The solubility of the tablets is analysed as in example 15.
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11. Use of the pharmaceutical conposition according to
any of the previous clains for the manufacture of a

woredsoenent for the prevention or treatnent ofPCT/DK2005/000425

cartil age or bone di sorderdgfdi seases. 12. The use
according to claim11l, wherein the nedicanent is for

t heydigsgat ment or prevention of osteoporosis. 13. The

use according to any of the claims 11-12, wherein the
medi cament is for peripheral adm nistration. 14. The

use agcor whal B

o chme e R ecickitBn coRTing it o sobliin <alt
according to any of the clainms 11 -14, wherein the
amoung  ghe pﬁl’:\ﬁﬁ&%@tl%l 'i:@ﬁ!bbém&rﬂ §ccﬂ‘dul1§%5(§lalﬂ‘p1 @H@réiﬁ'tﬁb

45 m nut es. . The use according to any of ai ms
11- 15, \m@p@wm mmﬁmﬁtom%VImemuad a

tablet. 17. The use according to any of the clains 16,
wherein the tablet is a coated tablet. 18. The use
accordi dgerbaamgoeyiical kemepsitionsageprding toime] iwheein the at least
medi cangid sir (}fuﬁféﬂfﬂ &b %@le@:%rd fﬂdﬁﬂ?{e‘ﬂrb@&'oﬁ @ﬂ{@rﬂﬁl\ﬁkca’lrﬁphorate,

The use accor a al N
t he nedistramntism car om@iemjroa\tlém chiprige gyteonsumaiirase, strontium

medi ca
T 6 MeRanélatohat® diRAARIGHEEAY BRI oBbol e, Loy lactate,

1. The gfentysroelfteFtroptiynynalgate réropliymn mealanetegtrontium
wher ei n pttlORR0FMERREbRRM Aitdtel sRofit ofiats! §tFH?1ttle'Bhosphate,

22. A method of treatment conpri'sing admnistrati

a subj eé&trontiushailieaie. calontium ISyC@mﬁt@cQtliOméUfarwlmtatecﬁndastrontlum
medi camgpf @S defined in any of the clains 11-21. 23.
The method of treatnment according to claim22 for
treatnment or prevention of a cartilage or bone

di sor gdefdi ﬁgl"i‘:%eu cgﬁﬁogﬁémg&oﬂi‘mgﬂ eﬁlfy"ﬂ?'aa ms 1-3, wherein the

according to claim?2 treat nent or even
at least two strontium salts are selected from the group of strontlum

carbonate strontium chlorides, and strontium silicates.

5. The pharmaceutical composition according to any of claims 1-4, wherein the

composition comprises strontium carbonate.

6. The composition according to any of claims 1-5, wherein the composition
comprises a strontium chloride selected from the group of; of SrCl,, SrCl,
-2'H,0, SrCl, -6-H,0.

7. The pharmaceutical composition according to claim 6, wherein the strontium
chloride is SrCl, -6-H,0.

8. The pharmaceutical composition according to any of claims 1-7, wherein the
composition comprises strontium chloride hexa-hydrate and strontium

carbonate.



osteoporosis. 25. The nethod according to claim 22,
wherein 3.0-15 mmol of strontiumis adm nistered pr.

waelomane22£6. The met hod according to cl ai m 22, PETIDKR@S/000425
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conprising adm nistration @6 a nedi cament conprising
cal cium wherein adm nistration of calciumis separate

from qdm,pi ' M IR rt.
oy T RSNt | Uyl P 28 Bl o o
st ront i lpastene vigmin D gonpaveadiievitestin Deonpri si ng at

| east one calciumsalt wherein the conpositions i) and
ii) are discrete units. 28. The kit of parts according

to anlP-dhepharmdcgiiienl 2gmpositereaceotding ivedhimatredtwhsreinaise
one or %Bo&ﬁ@{@&ﬁ&fsgs%fsoﬁ ﬂizfﬁ'ai{g%ﬁe““ca'

conposition as defined in clarm 29. The kit of
parts according to claim28-30, wherein the

medi th Eolib in i
e CETERbCE g3 ISRy 3] BELFR O v v
claims for the manufacture of a medicament for the prevention or treatment

of cartilage or bone disorders/diseases.

12. The use according to claim 11, wherein the medicament is for the treatment

or prevention of osteoporosis.

13. The use according to any of the claims 11-12, wherein the medicament is for
peripheral administration.

14. The use according to any of the claims 13, wherein the medicament is for

oral administration.

15. The use according to any of the claims 11 -14, wherein the amount of
released strontium is at least 40 % within 45 minutes.

16. The use according to any of the claims 11-15, wherein the medicament is

formulated as a tablet.

17. The use according to any of the claims 16, wherein the tablet is a coated
tablet.

18. The use according to any of the claims 11-17, wherein the medicament is

formulated for controlled release.

19. The use according to any of the claims 11-18, wherein the medicament is

formulated as a dissolvable medicament.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

47

The use according to any of the claims 11-19, wherein the medicament is a
flavoured drink.

The use according to any of the claims 11-20, wherein a dosage comprises
3.0-15 mmol of strontium.

A method of treatment comprising administration to a subject a
pharmaceutically effective amount of a medicament as defined in any of the
claims 11-21.

The method of treatment according to claim 22 for treatment or prevention of

a cartilage or bone disorder/disease.

The method of treatment according to claim 22 for treatment or prevention of

osteoporosis.

The method according to claim 22, wherein 3.0-15 mmol of strontium is
administered pr. dosage.

The method according to claim 22, further comprising administration of a
medicament comprising calcium, wherein administration of calcium is

separate from administration of strontium.

A kit of part comprising;
i) a medicament comprising at least two strontium salt and
i) a medicament comprising at least one calcium sait

wherein the compositions i) and ii) are discrete units.

The kit of parts according to any of the claims 27, wherein the medicament i)
has one or more characters of the pharmaceutical composition as defined in
claim 1-10.

The kit of parts according to claim 28-30, wherein the medicament(s) has
one or more characters of the medicament defined in claim 11 -21.



