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These activities are thought to be influenced by various factors, such as hormones,
growth factors, physical activity and other stimuli. Ostecblasts are thought to have
receptors for parathyroid hormone and estrogen. Ostoeciasts adhere to the surface
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Inappropriate regulation of bone re- and degeneration can lead to bone disorders, or
metabolic hone diseases. Exampies of such diseases are osteoporosis, including

35 " post menopausal osteoporosis, Pagef's disease and rickets,
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osteoporasis should preferably be improved to avoid or minimise these side-effecis
and increase the benefits of treatment.
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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

35 of bone disease and disorders as the medicament have less side-effects and



avai lability of the active conponents. The invention
relates to a pharmaceutical conposition conprising at
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Description of Drawings
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Figure 1

ICP-MS analysis of Sr* in different strontium salts

Detailed description of the invention

30 :
The application relates to a pharmaceutical composition for the manufacture of a

medicament, and particularly far 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
35 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-



to the invention is free of the side effects
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The radioactive isotopes 89 and 90 have previously acquired considerable interest

30 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 saits with similar anionic groups. Strontium is present in small amount in nar-
mal diet, and in most products comprising calcium due o the similarities of the two

35 alements.



vant ageous to coordi nate adm nistration of strontium
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Sirontium composition

The invention is based on the improved sffect of using & strontjum composition
comprising at least two strontium salts and the effect of coordinated administration
of strontiurm and/or vitamin D and/or calcium.

20
Strontium sait(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.



6 The anmount of strontium obtained in 1 gram of
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In one embodiment the at least one strontium salt is selected from the group of;

)
n

strontium camphorate, strontium carbonate, strontium chloride, strontium cilrate,

strontium ethanesulfonate, strontium fumarate, strontium gluconate, strontium lac-
tate, strontium malate, strontium maleate, strontium malonate, strontium methane-
sulfonate, sirontium nitrate, strontium oxalate, strontium phosphate, strontium siti-

30 cate, strontium succinate, strontium sulphate and strontium tartrate.

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

of: strontium chlorides, strontium carbonate and strontium silicates



of ; strontiumchlorides, strontium carbonate and
strontiumsilicates 7 Thus in a third enbodi nent a
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it is preferred that the R, of the at least iwo 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
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30 0.40, or such as more than 0.42, such as more than 0.44 such as more than (.48,
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.



nore than 0.56, such as nore than 0.58. 8 1In an

enbodi nent the Re of the at |east two strontiumsalts

is 0.30-1.00, such as 0.35-0.80, such as 0.40-0.59,

preferably 0.46-0.58 or nore preferably 0.50-0.57. In

anot her enbodi ment the R 8f the strontiumsalt

conprised by the strontiumcom 5 position is nore

t han FgargSnhedieteattad R ofib? & I¢dsbio oragua feltsine B0-1.00, such as

pref er:ablay alcn beass-0.59, #&e@kly 0.46-0.53 Beme@phiratly ©80-057.

at least two salts may further serve to optimze the

effect of the conposition and/or mnimze undesirable
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L alﬁ@s'lﬁ)fn CAb Al o%@'EPé?é%thimor%‘%ﬁé?x AR &@%@ﬂﬁ%&%wy OBYast
In the stomach and I ntestine and thereby

affe@ﬁ5ph% uptake and secretion of other com pounds

in an unfavourable way. In alternative enbodi nents
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the gastric juicC hi's a avo

in smmmslti@rr]awwamwaizv ynw'r%bhﬁee @@t@ﬁ’ﬁe Rorapouagds ped. For exam-
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t he gooupiroh; untvowosits way. besiem2epindpdtests Bitsrmomythiewmadvan-
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strontium et onat e strontium fumarate,
st r ofit §ttfHog P{RAIAPIEhe SPPRMYT arY ("deesiP®, stron- tium

ipal ate, strontium nal eate, stronti um mal onat e,

stronf [&, t%@o%ﬁn?&?%?wo &m&%@mrﬁ&mgg HOYRI LS Heomay be ob-

stronti um oxa trontium ate, strontiu
sili dwed; stron- tlun1su00|nate strontiun1su|phate
and strontiumtartrate. 25 Preferably the at lest two
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st r oNtT (A P TIUR MRsRE: SR aralongs. sFtya %“@@85“”0 ate,
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Especi aI |un1c ori exa- rate enabl es
2gasy hu
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-
30 tium chloride, such as strontium carbonate and especially strontium chicride hexa-

hydrate.

It is believad strontium chiotide has a positive effect on the abilily of the compaosition

to form stable tablets. Especially strontium chloride hexa-hydrate enables easy hu-



9 mdification of the conposition and thereby the
formation of a m xture suitable for tablet pressing.
Wth out being bound by the theory, it is further

bel i eved that strontiumchloride, es- 5 pecially
strontium chl ori de hexa- hyd9r ate stinulates the

sol ubilisation of the second strontiumsalts in the
aci d refrivicatiomafgi compositng ast ieebh theTerepidof 8 mduie Buiigble for
chl oribde ,&ahgnces the effect of the other strontium
salt(s). The igh R of strontium carbonate nakes it a
preferred salt as | ow anounts of the 10 salt provide
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Bt I ondait WAvidB hihemb@idBf@e acBlelifyiddidin car bonate than in
the formof strontiumchloride, with respect to nol ar
per- centages. In preferred enbodi nents the
conpoRietsirorigmaonpesitivr agaetingds ths 5wegion Biagwaipriee the two stron-
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ent podadl nents I ym C oride_contri e W a

s teagonsigna ek AropT SR e e Sohin A Ge 8 5l s 7g-00
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cont rd; @H‘uﬁgchm’ide St gu@ﬂ%é ?@n&%ﬂbﬂﬁlhqr@the Ifd?m%pﬁt%h{ldn@carbonate and
rrbodlrrents strontiumchlorid ntribute with at

?I5east252°‘5Sj%ﬂti%aﬂh%@r@@mi&’%twmaﬁ {DE %atively such as 40
or 50 % of the strontiumof the conposition. The

| ner qf’a\%ﬁgﬁfa&&gﬁér Rt Jégc(fr;progmn L EQRPESSAIOR chidFdd Whrio-
relates to a R
ute with such as at least .05 % of the strontium of the composition in other em-

bodiments strontium chloride contrfbute with at least 0.1 %, such as 1 %, such as at
30 least 5 or 10 %, even such as at least 156 or 20 % of stronfium is contributed by

strontium chioride. In specific embodiments strontium chloride contribute with at

ieast 25 %, such as 30 % or alternatively such as 40 or 50 % of the strontium of the

composition



of the conposition. Thus the strontiumsalt(s)
according to the invention should be readily

di ssolvable in 5 water or the acidic environment of
the stomach. The pH of the stomach is 4 although food
i nt ake may reduce the pH fYom4 to 2. The solubility

of the strontium conposition is inportant for the

avai Tabindrieaspd gffecs pitnstronfiumsampagition ferthies refaigstipye pigh solubility
I MpoktightontRsiewal uate the solubility velocity of the
strontium 10 salt(s) to ensure that the active
compound is available with the right timng after ad-
i ni Shusabe dontiufhesltso besbidnitythe sivedion yhaofd ttefreaddy dissbvipbimin

sal t{g) e DS BRASHRA §¥heR0YnRBITAODH KRB WMk gh%nhough
art. The solubility velocity of Sr and SrCL2 and

n1xtﬁpégmﬁﬁéﬁéﬂﬂmcﬁ@eRE§“W€&%ETed usi ng | nductively
Coupl ed Plasna Mass Spectronetry (1 CP-MS) as

descrl beg o KRTPb B CppPERARIAL Lo AL MR, LIGLEE) 8045

oved ar mac nposIti
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161 1 0BLH B SR at Weledille RokhARE IsQfvaitBlk Gitd e rifhGiming after ad-
secondar actlve i ngredi ents may be admi ni stered
sepapﬁvﬁ% ‘sequentially and/or sinultane- ously with
t he strontlun1conp05|t|on Thus the secondary active

i ngredi %ﬁztm%c I%f th@@%zﬂ:‘u%tsgﬁ %me%e%ew @5; ﬁwy method

medi canent or tium i

medi EaE ’fhezﬁ it SB'H@“% H%%FHY ﬁfeﬁ{FGf HE Thet FB?F“?%P%{F%“S
14 0 aweOMPasSiddi L@Ng etReg CogpiaitPldserastias Bpectstie Nt CRIMS) as
salt g%gmane g&qﬂp{e secondary active ingredients. The
met aBoIT & OF e &l ci-um i s regul ated by vitam n D, and
the invention further de- 30 scribe that inproved

tr eabpRRAbaPhcfdinbidiage and bone disorders by

t f stronti
e e R St SR LR 4T o core
2@dn natsd edredsisdipaciatreitiym sseiquéenmindd hrxd/can@mem The secondary
s m"E%}@Q%@Fé%le}{ts\f‘ﬁa&lﬂe%Eﬁfﬂ%kF&ﬁEb#&b@ %bueﬂﬁﬁlhﬂah@@r swmaﬁe
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strog%%gg% an03|t|on or adm ni stered si nul taneous

th ' strontiumin a conbi ned nedi canment.
25
in one embodiment the invention relates fo 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-
30 soribe that improved treatment of cartiiage 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-



According to the invention the strontium conposition

may conprise any vitamn D 5 conpound suitable for

t he manufacturing of a nmedicanment. The vitamin D com
pound(s) nay be one or nore of the naturally occurring
Vitamin D2 and D3 com pounds, one or nore vitamn D2
and D3 anal ogs or any synthetic alternative of vita-

m n DiGapahte sobntamstofbbign RELADALESIEOTLILGRbES WM sBBium in

phosphat y. I'n particular a compound wth
the abr{?d ebt'nela edicﬁr@%ge{ase absorption of calciumis

preferred. 10 In one enbodi nent the pharnmaceuti cal
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a vitami n D3 anal og, nost preferably vitam-n D3.

e success of treatnent of bone disorders is
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st r onfeiretencieipest thé pimrmaddeutcal @mpoptdnramptxes eifdniin D1 e form

phar nawg #opﬁgpafr&lsn&fé h@&&hme@h% &g@% d&rgaya e%?t{a% gﬁe%a-

amount o clrum el ng" boun

it i SUe jEpesitiatrRmPEiTee Vet OF@fV“Q‘T“ﬂ@aFF%‘?E mgst Preferab‘y
neut rakinsed. i f the conposition conprises 25 nore
calciumthan strontium Therefore the weight ratio of
strontiumto calcium should not be less than 1. It is

f ur t hEe sgonsss dfdieaithentrdborgisontsrgabercafel dg todrdnatt airmesra-

dof t ht%n%%m %usséc.rc%ﬁ\? %@%%@%ceﬁm ﬁ%@%ﬁm%sed by a

cal ci um hus it |s€ hat the weight ratio
of sti8AFi E@Pﬁdtcéméﬁlae H\‘?ﬁbga‘iiFEiP'éte‘EeHa?Paiatef%Efcgﬁq‘é@“%W@m the
t han drotunotompsslitdn. Asusrorogtitidl aenelt, Hie posirma tiaiicaA Sonpksigon

than %ﬂD@Id n&rcor%Hr?sté IQ%%&%E&‘QQI@ Bl% it Olﬁ lﬂ% H%E;”&mé‘%g{ﬁ% tﬁaeory it

t han or suc
15, o Peigvas the thefiact of pireRtivppis nefftreg%féﬁf t%@sCWP%ﬂqnwaprs
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Icgg'lpgﬁll %If? 8§n F?eggnéﬂl?ﬁb nlgjrs%r{horg ctohéjrﬁ!rgr%%ﬂ%_tf%rmcrease g@ec{ is oblained
if the amount ¢f strentium 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, ar such as more than 2, or such

30 as mere than 5, or such as maore 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.
35



Al t hough, the conposition conprising strontium nmay
conprise only nodest anpunts of calcium the
invention further relates to a second pharnaceuti cal
conmposition conprising calcium for the coordi nated
adm nistration with the strldnti um conpri sing

nmedi canent. The nedi canent nmay conprise calciumin any
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According to the invention the cal ci um conposition my
conprj se ca cjumin a form 20 conbined with other

s lJtas,tA:sf.%%r dgy Osfbfcﬁﬁve&ﬂ%ta? E3'TYT PBROSRN RyFfetshly spigRse calcium in
gl ucomaiven oflavativen saitefuetr amlm@mm@m,bh@c &dieh piBsphate
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the group of cal cium car

cal ciqiftEiPPaPwd. sunay ?ﬁ'%ﬂé@t&%ﬁ@aeﬁ%@h i) phesicium lactate
cal ci(uaciegrpesco)HLoNpPri ses the calciumsalt cal -
ciumcitrate. In a third preferred enbodi nent the

cal ci um conposition conprises the cal cium salt

cal cifumrdag ladimanenti@Chrdidym compeiienhsy @bipesd aldurpin@vem
sbhe theshimRih JRY siiet-actded ch Qs tAG.PRALIRE @é’f&u ffj@c}w’] nate.
conposition according to the conposition. o fu
strength the bones additional conpounds nay be added.
Such Iicompr8&racumddmaslythe fatmureccanptitoremsedeecdeinf £-0me-
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25 in & second embodiment the calcium composition comprises the calcium salt cal-
~ cium citrate. ‘

In a third preferred emboediment the calclum composition comprises the calcium sait
calcium carbonate.

30
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-

35 pounds may, for example be selected from cther metals such as silicorn.



5 The invention relates to the finding that the nost
effective treatnent is obtained by coordinated

adm ni stration of at |east one strontiumsalt, Vitamn
D and a Calcium salt. The three conponents may be
adm ni stered separately, sequentially and/or

si mul taneously. Most inportantly, the calciumsalt
shoul d be admi ni ster separately fromthe at | east one
strontiumsalt and the vit ; 1
Phar BT bekrere BsOEe o A R ST Ll Rp e P
of thenpresent invention nay be prepared by conven-
tional techniques, e.qg. as descri bed in Rerri ngton The
Sci ence and Practice of macy 1995,
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conpr il 1 aBlast biRAsbniudsal bidRE littAirsBbdnspouddd f ur t her
enbodi ment the invention relates to a pharma- 20
Ceutical conposition with any of the characteristics

of t henastaceniidaipumeositiposi tion descri bed herei n above.
Wth out.helig &&E&%ohyoftutbepr&ﬁﬁgﬁ%nﬁoh nse@ el eb§r¥@gy Sdnadn-
a conposition wth favourab har macoki net
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for amdegqmlb@@blE@m@@mﬁf@fm%Pﬁeiﬁ (Bb.rBdti on, in particu-
| ar oral adm ni'stration. 30 O al admnlstration is a
preferred no |strat|on 0
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he active redi- (s) 1s/are nostly absorbed in
t he steafioed H?@@FP%@ by an absorptive nucosal |ining 35
the intestine. Liquid nedicanents or alternatively
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chioride hexa-hydrate.

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

30
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. Thé active ingradi-
enf{s) is/are mostly absorbed in the small intestine by an absorptive mucosal fining

35 the intestine. Liquid medicaments or alternatively salid medicaments dissclved prior



tract mainly the small intestine. According to the
invention oral admnistration relates to the entrance
of a nedicanment in to the gastrointestinal system by
swal  owi ng. 5 Depending on the conposition of the

medi canent the active ingr¥dients can be ab- sorbed in
the stomach or during the passage though the gastro
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]55 I %E V\A{grsdut he carrier is a-finely divided solid

which is mxed with the finely divided active
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30 ain from one to about seventy percent of the composition according to the inven-
sion. Suitable carriers are magnesium carbonate, magnesium stearate, tale, sugar,
iactose, 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

35 material as carrier providing a capsule in which composition of the invention, with or



cachets and | ozenges are included. Tablets, powders,
capsules, pills, cachets, and |ozenges are suitable
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30 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 fwo strontium salts assisting the formation of stable tablets,
such as tablets not decompasing 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 menths, Most

35 preferably the tablets are stable for at least 3 months, such as at least 4 or 5 months



preferably at |east 6 nonths. Further problens
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35 ration may be dissolvable tablets or dissolvable powders. Such liquid forms include



35 ration may be dissol vabl e tablets or dissolvable
powders. Such liquid forns include 17 sol utions,
suspensi ons, and emnul si ons. These preparati ons nay
contain, in addition to the active ingredients of the

i nvention, colorants, flavburs, stabilizers, buffers,
artificial and natural sweeteners, dispersants,
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To help the solubilization of a preparation a solubilizing agent may be included in the
30 medicament. The solubilizing agent may be an effervescent couple which comprises
an acid compenent and an alkaline component (& carbonate or a bicarbonate},
which generates carbon dioxide on contact with water, The alkaline component of
ihe couple is preferably present in excess of the stoichiometric equivalént of the acid

component.



the couple is preferably present in excess of the
stoichionetric equivalent of the acid conponent. 35

18 The acid and the alkali are the conponents which
provide the effervescence and the disintegration of

the tablet or powder as it!s brought into contact

wWth water. As acidic conmponent citric acid both in
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The solubilizing agent(s) may be selected from the group of; ammonium carbonate
and sodium carbonate.

Ammenium carbonate (NH.:):CO; or more precisely CH,O5 - xNH; as ammonium
30 carbonate consists of ammonium bicarbonate (CHsNQJ) and ammonium carbamate

{CHeN203) in varying proportions.

in an embodiment a solubilizing agent is ammonium carbonate.
In an embodiment the ammonium carbonate have approximately equal amounts of
35 each component CHgN; O, and CHzNO;.



(CH3N2Q2) in varying proportions. In an enbodi nent a
sol ubi l'i zing agent is anmmoni um carbonate. In an

enbodi ment the anmoni um car bonat e have approxi mately
equal anpbunts of 35 each conponent CHEN2O2 and
CH5NOB. 19 I n an enbodi ment the anmoni um carbonat e
have nore CHS5N2Q2 than CHS5NGB3. | n an enbodi nent the
ammoni um car bonat e have | ess CH6N202 t han CH5NC3. 5
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pre-lubricating the dies. Buffers The pharnaceutlca
composid QR and nedi canment according to the invention
may 25 conprise one or nore buffers useful to
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material nay be a coating on the surface of the ne-

di cament providing the active conpounds with a surface

sui t aBlieerd or oral administra-
The pharmaceutical composition and medicament according to the invention may
25 comprise one or mere buffers useful to siabilize/neutralise pH. An example of such a
buffer is ammonium chleride or citric acid. Other buffers may comprise acetate, car-

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

Encapsulating material

30 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 & surface suiiable 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 therehy

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



tion, further the coating nmay prevent that the active
compounds are rel ease imedi- ately by contact with

sal vage in the nouth. The encapsul ating material may

t hereby 35 serve to postpone rel ease of the active
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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 Soiid Dispersions with Enteric Coating Agents, Chem. Pharm. Bull. 36; 4941~
4850 (1998). The solid dispersions may be also called solid-state dispersions. The
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35 ate medicament comprising calcium. Such packagas may be in the form of blister
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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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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

30 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 G-20 seconds.
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preferably Iess than 30 mnutes. 5 This invention

Disisiearan e efidisselvas s and nedi canents
whi ch Daﬁcﬁvabmmnos pwwd@f staullibg bhyily cienpaatall £yolurapifalayer (or

di
| sper s 'ﬂ%um ,gg?ﬁ%%%ggﬁPﬁgéggkﬁﬁﬁ§%¥%§Fg%ﬁ%fﬁghﬁgg&mm

that Re rrec _ . _
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dlssoﬁ%%@%% medi canments 15 Di ssolvable tabl et or
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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
30 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

35 half the amounts of active ingredients. A period of maintaining freatment may follow



200 m, such as less than 150 m, such as |ess than
100 mM . 20 Dosages The dosage requirenents wll vary
with the particular drug conposition enployed, the
route of adm nistration and the particul ar subject
being treated. Ideally, a pHtient to be treated by
the present nethod will receive a pharnmaceutically
ef f ect hyeapraatnmdnt, Zbmeifitainheaity Epdurstiemotonex crae diengnt tdvecur-
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&ge art including type of subject being dosed; age,

i ght, sex and nedical 30 condition of the subject;
t he rgigrdumf admi ni stration; the renal and hepatic
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amounts of active ingredients. A period of maintaining
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dosag®'°6fs & PETIRACTHE] TS5t SPELE S8R Pyt STt o8t
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stronti | : I
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St r onbydatpi.s according to the invention adm nistered

as at |least two strontiumsalt, such as for exanple

strontium carbonate, strontium chloride or stronti
sili Cgltaeoreferred embodiment a dosage compﬁse O.gg to4.0go strontmm clfllpc?ride

25 hexahydrate.

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

30
Calclum
According to the invention a dosage of the medicament comprises 5 to 50 mmol, or
such as 10 to 40 mmol, or such as 12.5 fo 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.

35



A dosage may include various anounts of the strontium
salts depending of the strontiumsalts conprised by

t he pharnaceuti cal conposition. A dosage nay com 20
prise 0.5 g to 2.2 g of strontium carbonate, or such

as 0.57 gto 2.7 g of strontium silicate or such as
0.5to 4 g of a strontiumchloride, al so depending on

t he | evaelengiodimeyidrdasagsreombriseal Oje BF mmpled ca@vivodi ment a
dosage conprise 0.9 g to 4.0 g of strontium chloride

25 hexahydrate. In _enbodi nents conpri si
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redi camntg agset dichgs 5@6@%@:@)«@@%&%%@ HS&88e.200 to
2000 ny of cal cium or such as 400 to 1600 ny, or
such as 500 ng to 1500 ng, 5 or such as 600 ng to

1400 n@mnmhgmumhcdsuﬁ@&nmgmﬁoaﬁﬁ@@nmmmcﬁﬂm&HEhmasﬁeﬂﬁm&
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i nvention nment prere ng
to 1580 %mgéca%rﬂw{ dl@ﬁf%@@@wwomﬁeﬁghw@awggow to 8 g of tri-

oAl ci sdaRcidasagdate®r such as 900 ng to 10 1100 ny
cal ci um such as approxi mately 1000 ng cal ci um per

dosage. Dependi ng on the cal ci um conmpound vari ous
anmoun¥#grof Bt he cal ciumsalt or salts, such as 0.5 g

to 5. Qhegan‘%fun%ltﬁé'\ﬁ{émﬁ@ré%%@&r% ma'?}frbg ine%@e?erJd% B tetheliis. As

caIC|un1C|%rat§% g n% aS|c
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vention at least 25, such as at least 50, such as at least 100, such as at least 200,

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

25 According to the invention up to 1000, such as up to 800, such as up fo 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 & medicament, including vitamin Ds, vitamin Dg and analogs
thereof may be used.

30
In an embodiment a dosage of the medicament comprise 100-800 1U of a vitamin D

compound.,

In a preferred embodiment a dosage of the medicament comprise 200-400 1U of a

35 vitamin B compound,



menti on bel ow few subgroups of patients may not
tolerate Vitam n D conpounds, 20 and thus a

medi cament with insignificant anounts of vitam n D nay
be useful. In other enbodi nents the nedi canent may
conprise Vitamin D. Accordifig to the in- vention at

| east 25, such as at |east 50, such as at |east 100,
such as at least 200, such as at |east 400 |U of
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25 hormone deficiency, bone abnormaiities- due {0 steroid hormone treatment, bone
abnormalities caused by cancer therapeutics, ostecmalacia, Bechet's disease, hy-
perostosis, metastatic bone disease, immohilization-induced osteopenia or osteopo-
rosis, or glucocorticoid-induced osteopenia or oslecpotosis, osteaporosis pseu-
doglioma syndrome, idiopathic juvenile ostecporosis, fractures after trauma or

30 atraumatic fracture, implant instability, need of sirengthening muscle tissues and

need for weight gain.

- Treatment
The medicament according to the invention may be used for freatment or prevention

35 of cartilage and bone diseases/disorders as mentioned above. Treatments of



20 such as e. g. osteoporosis, osteoarthritis,
osteopetrosi s, osteopenia and Paget's disease,
hyper cal cem a of malignancy, periodontal disease,

hyper parat hyroid- ismperiarticular erosions in
rheumatoid arthritis, osteo¥ystrophy, nyositis ossifi-
cans, Bechterew s di sease, malignant hypercal cem a
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pharmaceuti cal conposition of the invention is used

for the preparation of a nedicanment for treatnment and
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pst eoporosis. Method of prevention and treatment. An
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subJe@PWﬁa$hH@ﬁmt@ﬂ¥$@®Bm@ﬁfect|ve anmount of a

medi cament 15 conprising at |east two strontiun1salts.

In an _enbodi nent the entjqgn relate od o

{r ot HEESTEFIRPAIAG ML SPERPRG ‘SOpHa P RIBER Popment
gf f ectioseommimt of a pharmaceutical conposition or

medi canent according to the invention.

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

mmol of strontium per dosage.

30 The method according fo 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 simultaneousily.



2C In a further enbodi ment the nethod of treatnment is
for the prevention or treatnent of a cartilage or
bone di sease/di sorder. In a second enbodi nent the

nmet hod of treatnment is for the prevention or treatnent
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m nutes before, such as up to 90 m nutes before, such

as up to 60 m nutes before, such as up to 45 m nutes
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conprdisiiRgetal Gt AvitdRhie beeapbind biter 84 & edHatdlMnb&cament or as a
adm ni s to 10 hours, such as 9 20 or 8 hours

befor%mﬁwgdgﬁﬂ%%wﬁ¥conpr|S|ng nmedi canent. In a further
&nmbodi ment the nedi canent conprising strontiumis

adm nibégif\erdqgscnpt;on of the drawings

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

strontium chloride compeositicn 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,



simul taneously with a vitamn D conpound either as a
separate nedi canent or as a conbi ned nedi canent. 25
Det ai | ed description of the drawings Figure 1. The
84Sr signal obtained by ICP-M5 anal ysis of a strontium
carbonate and strontium ch®oride conposition as
described in exanple 10. 30 The arrows points at the
front curves and the top value used to calculate the

sol ubgldntye vel ocity. Exanples 35 The follow ng
exanp ustrate the invention wthout limting it

es |
t her ef @7 S¥NtER SABPET 100% St ronti um car bonat e
R, =0. B$0%91038 g Strontium carbonate (7 mmol) Exanple
75 % Strontium carbonate 10 25 % Strontium chl ori de
Re 0.52 778,50 g Strontium carbonate (5,3 mmol)
469, 2503 sRtiosittn taveRedf mawl(1, 7 mol) 15 Exanple 3
50 % Stronti um carbonate 50 % Strontium chl ori de

Re=0. é;@an??e?lg g Strontium carbonate (3,5 nmol)

75 % Sirontium carbonaie
10 25 % Strontium chioride
R.=0.52

778,80 g Strontium carbonate (5,3 mmal)

469,25 g Strontium chloride (1,7 mmol)
15

Example 3

50 % Strontium carbonate

5% % Strontium chloride

R.=0.46

519 g Strontium carbonate (3,5 mmal)
938,56 g Strontium chloride (3.5 mmol)

Example 4
25 75 % Strontium chloride

25 Y% Strontium carbonate
R.=0.3%

1,410 g Strontium chloride (5,3 mmaol)
20 250 g Strontium carbonate (1,7 mmol)

Example b
100 % Strontium chloride

R.=0.326
35



938,5 g Strontiumchloride (3.5 mol) Exanple 4 25 75
% Strontiumchloride 25 % Strontium carbonate Re
0.39 1,410 g Strontiumchloride (5,3 mol) 30 250 g
Strontium carbonate (1,7 nmmol) Exanple 5 100 %
Strontiumchloride Re=0.32% 35 39 1,866 g Strontium
chloride (7 nmmpl) Exanple 6 1.33 g Strontium chloride
(5 mMoBEs § ShortdmghiBtidedAtimamih car bonate (5 mol )

Exanple 7 1.33 g Strontium chl ori de hexahydrate (5
mrol) 0.74 g Strontium carbonate (5 mml) 10 20 pg of
Vit aneFRIe 8 chol ecal ciferol) Exanple 8 Strontium

chl or it de g Sabtthir dhpede Bynaioni um car bonate 15 2,66 ¢

1 onbISEILRL e A0 mby Ammoni um car bonat e

e 9 20 Strontium carbonate
soI ubil'i zed by sodiunme carbonate 1,48 g Strontium
car bopadng A0 nmol ) 20 pg vitamin D3 (chol ecal ciferol)

Sodi um.gacbonat.e, fecaydiate Esolypi! 1 2ing agent) 25

Exanpl
0.74 g Strontiurn carbonate {5 mmol)

10 20 ug of vitamin Dy {cholecaiciferol)

Example 8
Strantium chioride solubllized by ammonium carbonate

15 2,66 g Strontium chloride {10 mmol)

Ammonium carbonate {solubfiizing agent)

Example 8
20 Strontium carbonate solubilized by sodiume carbonate

1,48 g Strontium carbanate (10 mmol)
20 ug vitamin D5 (cholecalciferot)

Sodium carbonate decahydrate (solubilizing agent)

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

iy (ICP-M8)

30 The solubility is measures as strontium signals over time using ICP-MS. Using this
technique it is possible to follow muliiple isotopes of the element, here, %S, %5,
¥Sr and #sr,

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

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



Determ nation of solubility velocity by Inductively
Coupl ed Pl asma- Mass Spectronme- try (1 CP-MS) 30 The
solubility is nmeasures as strontium signals over tine
using ICP-MS. Using this technique it is possible to
follow nultiple isotopes of*the el ement, here, "Sr,
"Sr, "Sr and "Sr, The neasurenent was perforned on
st r ontP aATREPRGhA saTRidiheanstRdatet cilre by metund df @werisdBtic pump,
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per i stiarhadhcTipuapperattieef ik ol zeutionfvas kie"d. CP- M5
apparatus. The punp speed was 4.4 m/mn. The
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941. 52420 L_jA7sResults Theresy gnal Telagidig to the

i sotiope 84Sr was foll owed. | The signal oltained in
experdaprent 3 igoshown T T ggge T 10 Thgsotubitity
vel ocity of tihe conmpound i s obtai ned by anal ysi ng the
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sl-opes Of ThespLont CTurvesg;fre—first—cusye
repriesents the experinent J t he second ¢curve the
apparatus;th i

the two curves are used to calculate the solubility
veIoé??Vsby division wwth the top value. The

sol ulink isigyai veedtiag id e ib&o@ef 84853 LASMolIdNBWBS S PENEARE

be sig E{EE{ESM)HI ]ere t in the three experlnents
The so y ve o%|9y ‘'or strontium carbonate and

"Por strontiumchloride in hydro- chloride is very

ngh Thd g(??tﬂ?(ye\}'eﬁﬁﬁy SR bi lé’\@o?azr%%t@ B Mgt s%opes b the
?gnt 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 tep vaiue, The sb%ubility veiocity

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

The solubllity velocity for strontium carbonate and for strontium chloride in hydro-

chloride is very high. The average solubility was determent to 240 +/- 185 mg Stron-
tium per second. .
20

Example 11
Medicament formulaied as a tablet

Strontium from strontium chloride provides 0.06 % of all strontium

— 30000420 mp _
RE_ 11255 mg 0.05872

1000 tablets may be formulated using the following ingredients.

Ingredients



tium per second. 20 Exanple 1.1 Medi canent formnul ated
as a tablet Strontiumfrom strontium chloride provides
0.06 %of all strontium R30000,.20 nb = 0.05872 e
511255 ny 25 1000 tablets nay be formul ated using the
following ingredients. Ingtledients 41 Strontium
carbonate (58.75 % Sr) 510.64 g 3.46 nol Strontium
chl or iStfenti@Z2a%HoaiSop. 76 ¥55r) 38 Mj0®48 mmol Vi taﬁﬂﬁerB *

100 OQQOAt,E%n@m%ncﬂe (82,6 #,1.6) %ED) C@'s'@é&%e (m Cr OCE A
nltol (Ph Eu IyV| on

(Ph E&F%m'ﬁém oo Wdﬁfé;sl um st er’at %“(@hf%r) 5.50 g
Tabl etCelsgtrhicrb&08.) (RY Ewapl et . 523t rontium content 3.46
[/ : For productio S rther use Ethanol
gggo% ggﬁ'l‘f@ﬂ“:’g%g%o 40 g Coatin it lol% giﬂlypr onel | ose (Ph
Eur) 8°84dyg (FIMaeY ogol 600 (Ph LﬁU) 883 ng For coating
i s funebesiuksedatEliane] 96 % (fip fFur) 81.379 20 Water

(purified?) 13@ r\Ag_agr%\/tamn 1\%? fﬁ?)? ition consists

of (nmeasured to acti ol ecal ci ferol
(Ph Eur) 2.9 @&fontium content 3.48 mmoi/tab et
10
For production is further use
Ethanol 96 % (Ph Eur) 23040 g
Coating
15 Hypromeilose (Ph Eur) 8.84¢g
Macrogol 600 (Ph Eur) 883 mg

For coating is further used
Ethano! 96 % (Ph Eur) 81.37g
20 Water (purified?} 19.53 g

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

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

Ph Eur (The European Pharmacopoeia)
35 FCC (Food Chemical codex)



Gelatine (Ph Eur) 0.26 g 25 Saccharose (Ph Eur) 0.39
g Mdified starch (FCC) 0.20 g Triglycerider nedium
chain (Ph Eur) 0.21 g Sodiumalumniumsilicate (E
554) 2.9 ng Butyl hydroxytoluen (Ph Eur) 10.5 ng 30
Water 27.6 ng Total 1104 n§ Ph Eur (The European
Phar macopoei a) 35 FCC (Food Chem cal codex) 42

Ex anpb&n 18 exanpl e 11 except that the conposition

fUr t NS eyGOMRNMi1SkESt Radhd b BEYr furtEX !
exanpl ee 1‘iﬁggnd 1§%ex3ept thpgt tn funcoﬁﬁgdg?lp&% /5ul1A§1'ny

conprises 2 tines the anount of Vitamn D3, e.g. 2.2
g (+1DeaOE)13 Exanpl e 14 Quantitative neasurenent of
%t r On}\é ?bé 12 gﬁ&‘ﬁ%eﬁ?@?&%‘e%mé&ﬂ%{ 90%1%9?&’8 4tlme éthe amodmt

Wave | engt

Lant hﬁﬁéa@ﬁl%?érﬁzQ@@%@maZ% + 50 m konc HCL + H2O
to 500 M Standards: strontium standard sol uti ons of

1, 2,E8mok 145 ppm as 50 m solutions in- 15 cluding

10 m &a%fiéme%éag%gwélg o’f aglt%l &}n’? b)%t%mc .T!h&:%lpf%led an gosgP@/ (AAS)

aver age wel gh ermne

'®rushed and 1.200 gramis wei ght out (in dupl i cates).

The Qﬂ/w@@m uabheh material is transferred to a 100

m flﬁ‘ %&6‘3 ? cates and 10 M H2O0 and 10 20 m 6
TS B0 B ERORE | ast . The suspensions are

heat é@ﬂ@vm—scwtlga§9f3lgam50 G0 rerkoBOHAL nitk@® 590 hieat i ng

HZO '§ar@g%§dstr%9tlu%p§ar@ard s-gmg?orég ‘Ht&, oy ‘Sﬁpr]:‘l elstS%rnﬁgolgt%%s

100 dilution I n
1§o| utci'LtS’Pi‘Qﬂg”ablﬁé‘d“ftDB a 50 M flask and 10 m of a
Lant hane-solution is added and H2Ois added to 50 nl.

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

tablel material is transferred to a 100 ml fiask (in duplicates) and 10 ml H,0 and 10
20 ml 8 M HCL is added to each flast. The suspensions are heated cver 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,0 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 o0 50 ml.

25 Calculation:

Measured ppm x 50 x 100 x 100 x Wa (mg)
Weight out mess (mg) x 2 x 2x 1000

Strantium per tablet {mg) =

30 Example 15
Sotubility of strontium tablets

Material

USP Apparatus 2, paddie, 50 rpm.
35 900 mi 01 N HCI

37°C



25 Cal culation: Strontium per tablet (ng) = Measured
ppm x 50 x 100 x 100 x WA (ng) Weight out mass (ng) X
2 X 2 x 1000 30 Exanple 15 Solubility of strontium
tablets Material USP Apparatus 2, paddle, 50 rpm 35
900 ml 01 N HCI 37 C 43 Het3ght 2.5 cm above bottom
Lant hane-sol ution: 29.3 g La203 + 50 mM konc HCL + H20
t o 506ieight ZThen detvebnitarat i ons are made with 6

I ndepeaﬂm& sam@;ﬁqr E@?Bﬁ.%oa The n-FI Rb:glcs +a08 (o §909MPW ged

in5mnm 0.1 each at 37 C, after 15 mhutes a

I t ak ch tube, the_ sanple is
??We?g%dﬁf%aﬂ%{fs@r i I i e NS
HCl , 8r@roet imd mbh. 1 NCIeditat PR, S einles b sansé efrerrfalds
t 0 a @Qemonﬁ L}&%Kutﬁn@le égmﬂ%ls ﬂh‘@éé il‘r)meﬂ%{a'f{ft ll'k?ens !%p‘tSd re&lac?d by 0.1

edure 1's re

30 4%" Hcgr?(ﬂ’ %0 ”PhOHU? E'EerqdrféWP'Fh%tr%‘é@fr?ﬁﬂoﬁéoml flagieand 10 m)
exper Latntolutidihandonbents 5ol &t befti THaprsed Qe RBASUILAGt 30, 45

usin [ rosco

doscrBeg EuECRah PEuRETRGE L RERERE Hiehnth oiggonum s

Bl anemeaEcyHeBA -a@miﬂ FhsegEieREd OSththé‘ﬁdss destriten in axample 14.
standard solutions of 1, 2, 3, 4, 5 ppm as 50 n

sol ut nsi'Qhééﬁ Iudlng 10 m La-sol ution.

Cal cul'ati 6r 81 ved Strontium (% = Measured ppm X
50 x Bageracylefdigirogent®d Wi ght out mass (ng) x 1 x 3
00 20gkExanmt erchunl E‘@m%@d SRisbislor 105 3the g)%ﬁb%seggg‘m! solutions in-

escri bed |n exa e 11 neasured as' de
E&anp@%ﬁ 510 id8; HBErTZS The percentage of dissol ved

strontiumis given; the figures in brackets are the

hi gh- Calculation:

Measured ppm x 50 x 0.9 x Wa (mg) x 100

Dissolved Strontium (%) =
Weight out mass (mg) x 1x 300

20 Example 18
The solubility of the tablets described in example 11 measured as described in

example 15.

Resulis
25 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 46 minutes is 51.6 % (44.3 - 58.8).
30 Dissolved strontium at 60 minutes is 60.7 % (55.0 — 70.7).

Example 17
Example of tabiet comprising 3.5 mmaol strontium
463 mg strontium carbonate

35 93 mg strontium chloride



est and | owest val ue obtai ned) D ssolved strontium at
15 mnutes is 32.7 % (25.5 - 38.4). Dissolved
strontiumat 30 minutes is 41.7 % (36.4 - 49.7).

Di ssol ved strontiumat 45 mnutes is 51.6 % (44.3 -
58.8). 30 Dissolved strontittimat 60 nminutes is 60.7 %
(55.0 - 70.7). Exanple 17 Exanpl e of tablet

compr P8I mGMEB mmol strontium 463 ng strontium

car bongd @g®Gn9d My strontiumchloride 44 297 ng MCC
100 ito rTg 5illicon Dioxid 5 ng Magnesi um
st er 2‘32 m@%@ﬂ‘bfc’é 18 Tablets formul ated as in exanple
11 or S1% Magnesmnt btedi f f er ent anmounts of strontium
carbonate and strontiumchloride. Table 1 here bel ow

showsgife,pgr cent age of strontium contributed by
the nol ar anounts of each 10

Sr O3
corrpoﬁ% qs FH’%%‘?%%CI '8 EXEERIRT T &it hgutaits difgrenidmaisehstiontinm
gr %1"@@@@ el Sird OB keforide ST ABke2! Hﬁs@belovﬁshumg%e epc%ﬁta eg%f
0. 2455%0.%%‘%@%&%5%; 86355 S2e g™ B DBPegng B S
@ 20/ GBRENTD elPGFompigE Mg o8R®NRIG25 1 30/ 70

1.050 2.450 J 40/60 1.400 2.100

SrCO4/SrCLy (%) | SrCO: (mmel) | SrCLy{mmol)
A 1/99 0.035 3.465
B 2/98 0.076¢ 3.430
C 5/95 0.175 3.325
D 7/93 0.245 3.255
E 10/90 0.350 3.150
F 15/85 0.525 2.975
G 20/90 0.700 2.800
H 25/75 0.875 2.625
l 30/70 1.050 2.450
I 40/60 1,400 2,100
K 50/50 1,750 1.750

In further examples the compositions may further comprise the components as de-
15 scribed in example 12 and 13.

The solubiiity of the tablets is analysed as in example 15.



K 50/50 1,750 1.750 Table 1. In further exanples the
conpositions may further conprise the conponents as
de- 15 scribed in exanple 12 and 13. The solubility of
the tablets is analysed as in exanple 15. 45 dains
1. A pharnmaceutical conposi#ion conprising at |east
two strontiumsalt. 5 2. The pharnaceuti ca
conpostikimen according to claim1, wherein the
conposition conprises at |east one vitam n D conpound.
3. The pharmaceutical conposition according to claim
1; wher ef-nAtrhermateutiesh samposiien ®mpdaitd ab feastakd stantum sait
selected fromthe group of; strontium canphorate, 10
s%ront|u§1?§%ﬂpnate sﬁrontlun1chlor|de strontium
ci'trate PO AR dioR SREEH PR AP NS {4 ST unhereimieat e,
st ront i um ginyoeitiat @mpstesa@nthdl ond \@emhiatesompsddgont i um

mal ate, strontium nal eate, strontium nal onat e,
strontium et hanesul fonate, strontiumnitrate,

stronti um B&Bawf@tr@ce@icai@ﬁmpq;ﬁiprpﬁ@grﬁhattceclaimgtwsmmsr'n et least

silicate, Bll0bituEaBeGEBAbLHonSHE BRLH KMsHERNELEHAE,
Eront umS],(ron artrate

conp05|t|on 4 %%?%?%@mt%ma%vq%ﬁm@?éf%ﬁuﬁC@HEWHEW@Wn
the at | eelanesuiionae siontiirufmseld stratien sietceet adrofitheiTactate,

the group Q&}ntlﬂ QB éﬂﬁhﬁluﬁg%@gﬁorﬁg@g@ oln%ign strontium

chlorides, and strontiumsilicat

phar maceut PEAF eSSBS SEPEHMAdESr sloREHm oxalaivy Stontieh aliavshate,

1-4, wher estoninesiica@Osii QBCEABrdrS&S sSEHa@ Hnld WMntium
rbonate., 6 ., The conposition according to any of :

claims 1-5, erein the conposition 25 conprises a

strontiumchloride selected fromthe group of; of

SrCl12, S G phattd@sutisd] géf@po@ltl or&ﬁ]{g%y phay rﬁ@?@%ﬂe%ﬁ# the

COfT'pOSItIOI’] acCo to erein the
strontium téeﬁftg‘iy? %On?lgn %ﬁ“ﬁf’"f 8 E‘?II% rogpythg grogp gl strontium
phar maceutdagahate eingpdsn thionieq @costdinhgy ¢ikeamny of cl ai ns
137, wherein the

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

composition comprises strontiur carbonate.

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

7. The pharmaceutical composition according to claim 6, wherein the strontium
chloride is SrCl; -6-+H,0.
30
8. The pharmaceutical composition according to any of claims 1-7, wherein the
composition comprises strontium chloride hexa-hydrate and strontium
carbonate. .



conposition conprises strontium chloride hexa-hydrate
and strontium carbonate. 46 9. The pharnmaceutica
conmposition according to clains 2-8, wherein the at
| east one vitam n D conpound is vitam n D3 10, The
phar maceuti cal conposition acording to claim1-10,
wherein the 5 conposition conprises a solubilizing

agent. 1d. TWE%&C@@%&RB@E@E@@@H&EB%F t&&émg? gt | i‘%gem the at

accordi ng k&ﬂa ywt revi ous al ms
manuf act ur 6 of " a’ nedi PWFBWEFHé%preventlon or
treatment of cartllage or bone disorders/di seases. 10

12. The Msﬁe%ﬁﬂ{agéﬁlgaltcgm&lsﬂlb@c]c%'r’dmg eiaelrgﬁﬂl gvﬁweéqin the

ngdlcanent is f treat

0 teoporos?@m°i§mC?W8“ﬁ§éSQE@@W@@mﬂﬂto any of the
clains 11-12, wherein the nedicanent is for 15

peri pheral 14. The use according

any of t heu%%g}hg ?’!i @%E%Pca | SITPOPIH SeET RGlRERY Ofﬁ@e F?’“@‘FOUS
oral admi ri&TY &t hemangactas of Aihedivsenidocior tengidiGr a8ment

of the cl ajfb&idde or bne MR MsLhG amount of rel eased
rontiumis at least 40 %wthin 45 mnutes. 16. The

use according to any of the clainms 11-15, wherein the
medi camdAtThe gse daopmink &t @almas, vehctealth©inedidnehtlis fol e tHSBent

accor di ng ot Gre@dMo Pl ok ims 16, wherein the tabl et
is a coatéhemtab?etéi%grﬁ% € use according to any of

the clains 11-17, wherein the nedicanent is 30
f or mul atizdhé ofe @ontikgld #6 of 18t BRE 11-18 wndR§ tﬁ’esrﬁe%cament is for

accordi ng the clainms 11-18, wherein
nedlcanentpgr%mg'%%x%m?tr ‘Y4 as a dissol vabl e medi canent .

47 20. The use according to any of the clalns 11-19,
wher ei n14 rge NRHEATRMo Fn$ ofind LAYOWS GflerefnitNK medicament is for

cral administration.

20 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.

25
17. The use according to any of the claims 18, wherein the tablef is a coated
tablet,
18. The use according to any of the claims 11-17, wherein the medicament is
30 formuiated for conirelied release,

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



10

15

20

25

30

35

21. The use according to any of the clains 11-20,

wherein a dosage conprises 3.0-15 mml 5 of

strontium 22. A pharnmaceutical conposition according

to any of the previous clainms 1-10 for use in a

met hod of treatnment. 10 23. ,FJhe pharmaceutica

conposition according to claim22, wherein the nethod

of treatment is for treatnment or prevention of a _

CRY Thd @@&ceidiiPRendbans d8msdil38a@Rreirthe mEGRament is a flavoured

phar niceutical conposition according to claim 22,
whef@n the nethod of treatment is for treatnent or

preventlon of osteoporosis. 15 25. The pharmaceutica

‘ﬁfqnﬂ(?esusre' a@&rcﬂﬁ#t@%ﬂ% Bhd Qaifs 3k % Z/\?heréwg H@éaﬁe §or§pn¥§s 885 mmol

strontium m ni st er ed dosage.
phaflffe@y cal conposition accordlng to cIa|n122
wherein the nmethod of treatnment 20 further conprising

m,ni,stration of medi L cament co sing cal.ci .
oo Sirp B P oG IRLp F mire P Vet b gr vse na
adnmmeihsd pitestorenbf strontium 27. A kit of part
conprising; i) a medicanent conprising at |east two

Siar e bﬂémaa%éhtka%%poﬁtﬁm'dc&or@n@i%@la%‘ﬁ? hefHBE hrizthdd oPtreatment
| east one calciumsalt wherein the conpositions i)

andisifgryreaimentr SeaveRtion giA gastiageepr bﬁ*r«?ed'merfSFe?f&r ts

according to clainms 27, wherein the nedicanent i) has

¢ on%%esmnp o%:egg?a%eﬁi%gsﬁt . a%cf:or{! ; to%ﬂ%n ?g%g% rbtg!e n'LFﬁhod of ttreatment

of pdertreatmeoionr diavgnticn otdsigoperedis.or 28, wherein the
nmedi canent (s) has one or nore characters of the

nedi canment defined in clai 11 -
25. The pharmaceutical cormposition according to cEa:m 22, w erein 3.0-15 mmol of

strontium is administered pr. dosage.

26. The pharmaceutical composition according to claim 22, wherein the method of treatment
further comprising administration of a medicament comprising calcium, wherein
administration of calcium is separate from administration of strontium.

27. A kit of part comprising;

i} a medicament comprising at least two strontium salt and

i) amedicament comprising at least one calcium salt
wherein the compositions i} and i) are discrete units.

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

29. The kit of parts according to claim 27 or 28, wherein the medicament(s) has cne or more

characters of the medicament defined in claims 11 -21.



