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Development of tablets that are sufficiently robust to be dispensed via a dose-
dispensing machine is a particular challenge when the tablets are formuiated as
chewable tablets. Normally, chewable tablets do not have sufficient technical

25 properties, which are required for a dose-dispensing machine (e.g. the tablets are too
fragile and when exposed to the filling equipment they afford dust which makes the
filling difficult or impossible). Today no product is available on the market containing a
calcium-containing compound as a therapeutically and/or prophylacticaily active
substance and being chewable, i.e. having an acceptable taste and mouthfeel, and at

30 the same time having sufficient technical properties to enable dispensing via a dose-
dispensing machine. Accordingly, it is not possible for patients to obtain a daily dose
package packed by a dose-dispensing machine, which package includes one or more
calcium-containing chewable tablets. The present inventors address this issue by
providing a tablet that is sufficient robust to withstand packaging by a dose-dispensing

35 machine and at the same time gives the patient or the user the liberty of choosing
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25 most about 50 4m such as, at the most about 40 um, at the most about 20 pm such as,
e.g. about 10 ym. In a specific embodiment, the pharmaceutically acceptable sugar
alcohol employed has a mean particle size in a range of from about 5 to about 150 ym

such as, e.g., from about 5 to about 110 um or from about & to about 80 ym.

30 Also, in order to enable a good patient compliance even in those situations where e.g.
a chewing tablet is swallowed, the present inventors have aimed to developing a tablet
that fulfils all requirements with respect to chewabie tablets, suckable tablets and
swallowable tablets. In the present context, chewable tablets inciude crunchable
tablets. Normally, the requirements with respect to chewable tablets are in direct

35 contrast to the requirements of swallowable tablets (e.g. chewable tablets should not
disintegrate but “melt” on the tongue, whereas swallowable tablets are much more
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tabletting properties like compressibility, which accordingly calls for the need of adding
one or more pharmaceutically acceptable excipients in order to obtain a suitable
compressibility, and iii) the extremely bad taste or mouthfeel of a calcium salt itself
especially with respect to chalkiness make it very difficult to prepare a tablet that has a
25 suitable small size, which is conveniently small for a patient. Sufficient taste masking is

another major challenge when formulating chewable tablets.

With an aim of preparing a smaller tablet that still has acceptable taste and mouthfeel,
the present inventors have found that the use pharmaceutically acceptable sugar

30 alcohols as binding material in the agglomeration process is particularly suitable. To
this end the present inventors have found that when a regularly shaped calcium-
containing compound is used, which has very poor compressibility properties itself,
then - in order to obtain an acceptable end result it is important to use a
pharmaceutically acceptable sugar alcohol having a particle size (D(v,0.5) below

35 150pm resulting in a tablet having a porosity below 20%. In a preferred embodiment
using a roller compacted composition containing a caicium-containing compound it is
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in the present context, the term "micro structure™ used in connection with sugar
20  alcohols is intended to denote that a single crystal of the sugar alcohol is a polycrystal
such as multiple crystals or fiber crystals comprising smaller units, i.e. the crystals have
an identifiable substructure that is detectable by SEM. The micro structure enables a
certain deformation and sufficient distribution throughout the tablet during the roller
compaction process in order to establish sufficient bonding between the individual
25 calcium (and sugar alcohol) particles.

The present invention is based on the findings that the use of particular qualities of
sugar alcohols in tablets lead to tablets that are stable when stored in open petri dishes
as described above.

30
Furthermore, when chewable tablets are prepared, the tablets must not be so hard, i.e.
have an unacceptable high crushing strength, so that it becomes difficult for a patient to
chew. Accordingly, it is important to balance the crushing strength to an acceptable
level. The present inventors have found that it is possible to determine whether a

35 specific sugar alcohoal is suitable for use in the preparation of a particulate material
according to the invention by subjecting the sugar alcohol to two tests, namely i) a SEM
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25  In specific embodiment the pharmaceutically acceptable sugar alcohol employed has a
mean particle size in a range of from about 5 to about 150 #m such as, e.g., from about
5 to about 110 um or from about 5 to about 80 um.

Furthermore, it would have been expected that use of e.g. sorbitol in a much smaller

30 particle size would lead to stability problems as it is known that sorbitol is hygroscopic
and a smaller particle size increases the surface area and thereby the risk of adsorbing
moisture e.g. from the surroundings. However, as demonstrated herein, tablets
prepared using a granulate obtained by roller compaction of a composition containing
the calcium-containing compound and e.g. sorbitol having a mean particle size weli

35  below 300 uym are stable with respect to crushing strength, i.e. the crushing strength of
the tablets when stored in open petri dishes at 25 °C and 60% RH changes at the most
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However, Lt s al been.stated that in grd to get this,effect {he
sor bit ol 1§h03¢ mb%tsﬂgef mg?e{eabp'i'tn t"yntam'ﬁu g%t "i&ﬁ?’uﬁo M %?'?1% ﬁ?t:fgt ?ltrti%lmgélt
spray- dryi ng20 Suvh asopgiabeht Bam.i cl e size of sorbitol "instant" has been
descri bed as having 60 - 90% between 212 - 500 pm when determ ned by sieve
anal ysis. The recommended 25 concentration in the tablet is 30 - 80%
However, in e Hemtusx {seaPhameacpytisalchechnalagy evplunn! (talletling technolagybe used as a
bi nder (havi pghsaee REBILSIEINRERR Ellis HoAWool Ntd. 888791t Has been stated that sorbitol
20 has good tabletting properties and that the admixing of this excipient will increase the
tablet strength. However, it has also been stated that in order to get this effect the
sorbitol should be of the “instant” quality that is manufactured by spray-drying. The
optimal particle size of sorbitol “instant” has been described as having 60 - 90%
between 212 — 500 ym when determined by sieve analysis. The recommended
25 concentration in the tablet is 30 - 80%. However, in the context of the present

invention, sorbitol can be used as a binder (having sweetening properties) in tablets.

Especially two sugar ailcohols have proved to be suitable for use in the roller
compaction based agglomeration process, namely sorbitol and isomalt. However, it is

30 contemplated that other sugar alcohols alse may be available in a quality that fulfils the
above-mentioned criteria, and such sugar aicohols are envisaged to be suitable for use
according to the invention. Below is mentioned other sugar alcohols, that may fulfil the
above-mentioned criteria.



Especially two sugar al cohols have proved to be suitable for use in the

roll er conpaction based aggl oneration process, nanely sorbitol and isomalt.
However, it is 30 contenplated that other sugar al cohols also may be
available in a quality that fulfils the above-nentioned criteria, and such
sugar al cohol s are enV|saged to be suitable for use according to the

i nvention. BH%YWYY"8nti oned other sugar al cohol's, thatPGHEKIIEPIT ¢ he
above- ment i oned criteria. WD 2005/ 117829 PCT/ DK2005/ 000337 7 In a specific

enbodi nent, {he sug IS sor table a sorhitol that has a
roan part1 ol B Aipte EsdiRg e Rugd aReledls serIet FeishiB 8 5608y HMELEn ac. 6. g
from about Bbar partiiosite % rpnge & flom aboott 23de abedd 60 mesath as, leey. Stog@aboalt cohol S
i somalt, not JPyabQE} [}}?,galt that has a nean particle size in a range of

0

from about 2 pm such as, e.g., fromabout 25 to about 35 pm
Sugar al cohols according to the invention are typically selected fromthe

group 105 comsangihenanwd.m rthé ngar éDéJ)Hoi el.son{ml Adtdhf an oA ihal hasaand lactitol,
and m xtures thereof. Specif ua |t|es of sorbitol and isomalt that do

not fulfil tWEakpRsYRe ﬁﬁ'ﬂladﬁ'é&??f PPy 204p poout S@ 4y Seieh 8% €8 FEOmBRAY .
Exanpl es ar e25rdpbitdssm.Neosor b P100T, Sor bi dex P166B0 and Sor bogem Fi nes
Crystalline Sorbitol available from Roquette Freres, Cerestar and SPI

Pol yols I nc. respectively. Maltisorb P90 (naltitol) available from 15
Roquet t e Fr eBegy alkghals adco@ivigle therimentidni ane Gpicéifyrsetectes djprrathe gitoapt i t ol  CVBO

avai | abl f I e and Manitol
avai | abl 20 f r@%@s@ﬂf%ﬂn@?@&ﬁtgpﬁﬁ@%é%gﬁ "’ﬁd%’fr ’anésﬁ'f )glfrgg&%léeg%ect i vel y.

Fur t her exanppasificgaliies etsorhitol mwtlthﬁdbagﬁdwﬁhﬁdmfmmen%#mﬁ@al ncl ude
sucrose, deXﬁwEaPéﬁ:ou%Q alst@a?lBé'd: 'E&énﬁpl@@@@o%ﬂ& N@OSBW%T%&EKB& ng to the

i nvention maé rise a mxture of sorb and xylitol’ I n such cases,
t he wei ght 1’?5501?@? He®RIYB F meﬁgwsgl{[qeﬁymt?l(ﬂvallagie ffﬂ’i'? RagyelteFreres.r ange of

f rom about 1C&e§taltéhdéﬂmlﬁolyb[sln&ré‘sﬂﬁdiwﬁﬁ MeitisBrb Pw:(ﬁwﬂtol) alvailable flanxt ur e of

bot veen TSoniuelif il RYBR Hbc Bl b drocsSosi nait el a1 071 T
about 1:1.5 ﬁ&n@ambcoe&ueaer@rs Isplrait ISTIPF] GaloTagatpae agt Spfitoyavatiablée fromhe
folloning, 2rdSRAr AR @ae Sha RBhRLURERRIAROLNG, CURGHILRIS of BlikR: Hovever.

as nenti oned her e1 calcrumc
accor di ng tosacnl@ﬂﬂﬁ*baﬂdlwerﬁiiM%tanegumwwhqme gedtesas a calciumsalt |ike
cal ci um

20 In a specific embodiment, a tablet according to the invention rnay comprise a mixture of
sorbitol and xylitol. In such cases, the weight ratio between sorbitol and xylitol is
normally in a range of from about 1:0.1 to about 1:1.5 such as, e.g., about 1:1. A
mixture of isomalt and xylitol is also suitable and in such cases, the weight ratio
between isomalt and xytitol is normally in a range of from about 1:0.1 to about 1:1.5

25 suchas, e.g., about 1:1.

In a paragraph given in the following, a description of calcium-containing compounds is
given. However, as mentioned herein before, the calcium-containing compaund for use
according to the invention has a regular shape such as a caicium salt like calcium

30 carbonate in specific qualities. In preferred aspect, the calcium salt is calcium
carbonate and notably with a shape and a mean particle size corresponding to that of
Scoralite 1B or Merck 2064. In a specific embodiment, the calcium carbonate is
Scoralite 1B or Merck 2064,

35 However, the above-mentioned calcium carbonate may be used in admixture with other

calcium-containing compounds such as, e.g., those mentioned herein in the following



30 carbonate in specific qualities. In preferred aspect, the calciumsalt is
cal cium carbonate and notably with a shape and a nean particle size
corresponding to that of Scoralite 1B or Merck 2064. In a specific
enbodi ment, the calciumcarbonate is Scoralite 1 B or Merck 2064. 35
However, t he ﬁ?"@‘yﬁ 7ITEI’ltI oned cal ci um carbonate nmay be used in adm xture with
other cal ci WEBAI R i ng conpounds such as, e.g., thos@GHINEPBALYS herein in
the foll owi ng WO 200511 17829 PCTI DK200%/ 000337 8 par agraph especially
calciumcitrate alciu actate sp ncu trical cium
phosphate, c err%gra;?ﬂ - §PRRS gqu%l?aec'mﬂ grSFyE%iﬂBmé%Pg?' '”B"aﬁhef [%F%{?% nal eat e,
hydr oxyapat i trlealmanlphdsptngtescﬁlmm ghiconate] bisgivtiow emcidrhoratnim cnﬁatmmalﬁté,y, t he
content of t .EFB% i ng conpound in the tablet
isin a rang (t)'?%r'g I Ae%gé@bﬁ't%&ggéféé}w such as, e.g., from about
45% to about 95%w/w from about 50% to about 95% w w, from about 55%to
about 90% \Akavn@ny,%e é&mtoﬁh@wguﬁ@gs &ecaa&.u&%aﬁtsmﬁgg%p&?‘é.w{ﬁa at | east
e

about 70% w w or | east about car sel ecti on of

the cal ci um '@bigti 'él"h? WQQ%BMHW%ﬂWAt‘%@%‘&%@ why s ¢-8- redrabrHASon with
one or nore @tabbaws% whaf-omeeoitisos tbxab@a@s%tvahl forR ¥B6UR 58M1E abdut Ige% been

possibletoo in a.t a s ble taste an hf

Accor di ngl y, % é?a ‘@38“‘35@{%‘@ aﬂ ‘8%9@?%“75{“’?’336?8@?‘ QWH&({IPW@( ﬁrb? e tovvar ds
storage in alaastcapea.ﬂ?p%tw!w dish at 25 C and 60% relative humdity (RH) for 1
week or jypre such as, e.g., for 2 weeks or nore, for 3 weeks or nore, for 4
weeks or nore, for 1 nonth or nore, for 2 nonths or nore, or for 3 nonths
or nore, i.eDud o dcargigseleption of thematciumhreontaining Campound artiihi segaraicoholiin h
respect to S | i ReRs si ng

machi ne. tab erialhg%\glct)r?o &%Orég %‘eﬂi\péntl oﬁ%@y @eﬂ%?a ﬁ?rge'?%ag%;s st orage
ina cl osed Q@ﬁtpéﬁ%'kl? to @t@"aﬁb’qtﬂﬁéh%ﬁoﬁ' suitgble fastecanggowlfesh RH for 6 nonths or
nore such as, for 8 nonths or nore, for 10 nonths or nore, for 1 year

or nore, for or nore or for 2 r nore or for ears or
mor e andlor Aﬁcordg@t h Bebeshnascite 4 Ghialf g et Bl B SEAp I GHE B RISr8e8 2B 0 € and
65 %hRH for ébempatrmsm 25®C ané 60% rasuveeuu@ud,uty tmn) fér TWEKS ridre Bdheas, f or 6
nmont hs or nore, re a

abl d t
Honen® Sont b fefor Sveqld G Hora. olD WSord o fbre, rdtifaskh o RGO LTS o g ' [ on

2 nmont hs or more, for 2 months or more, or for 3 months or more, i.e. it is possible to met the

regulatory requirements with respect to stability in order to be dispensed by a dose-
20 dispensing machine.

A tablet according to the invention is also stable towards storage in a closed container
e.g. it is stable at 25 °C and 60 % RH for 6 months or more such as, e.g. for 8 months
or more, for 10 months or more, for 1 year or more, for 1.5 years or more or for 2 years

25 or more or for 5 years or more and/or it is stable towards storage in a closed container
at 30 °C and 65 % RH for 2 months or more such as, e.g., for 4 months or more, for 6
months or more, for 1 year or more and/or it is stable towards storage in a closed
container at 40 °C and 75 % RH for 1 month or more such as, e.g., for 2 months or
more or for 3 months or more, or for 6 months or more, L.e. it is possible to meet the

30 standard regulatory requirements with respect to stability.

With respect to stability, the following parameters are of importance:
i} crushing strength,
i} friability,
35 i) appearance and/or
iv) water sorption



nmore or for 3 nonths or nore, or for 6 nonths or nore, i.e. it is possible
to neet the 30 standard regulatory requirenments with respect to stability.
Wth respect to stability, the follow ng paraneters are of inportance: i)
crushing strength, ii) friability, 35 iii) appearance and/or iv) water
sorption WO 2005/117829 PCT/ DK2005/ 000337 9 As nentioned above, nornally,
chewi ng t abl BO20UHABP ful fil the above-given requireneREEDKIRFWOEr , t he
tabl ets according to the invention are & so designed so that they can be
swal | owed. This requires that the tablets also fulfil specific 5
requirements with respect to disintegration and dissolution, i.e. the
rﬁqw rerreEt SAMﬁbhwnﬁa&&B@ﬁéﬁ nérﬁaﬂﬁblheﬁhﬁg fablas oﬁhr\&fmfh'me%bil@ Vert he | Ik berty of
choosi ng how she want \to int t.he ta sucking or
vl ot ny TSRArertAYE. Msresvel TS Tant SccoBiisclp ale el B AsS tﬂ{%gpn%w | nt ended
e.g. for swathbhewncan beswalowedd Thig raguirestbatitbdotablets adodulfispatifo be stable with

t t i S| t
Chal Tengi g Tufaniert i Rhodtlo dHledttonSnd BRfbloR e, RGN RlomehRSufic™" |
desi gned to igsRest tQiébi%ﬁ%QiﬂWBﬁherméwttthﬁé}bedY Oftqfieosmgimghecwantmmgkmg bet ween

chewi ng,  sugKidifet@le. sv@rhé\mq e@ok.neaemrawlnp)é@ 5H‘aa%frea le to

formul ate tabl ets that requi rements to disintegration and
di ssol uti on W"ﬂﬂ@fﬁﬁtotﬁq"ﬁ@“@h?emt%’ldﬁf’éﬁBJE'F’W@}]O&Q‘QM In general, chew ng
tablets are fornul ated without any need for a disintegration agent, which

I's an adyantage as disintegratin ents contribute to an unpleasant taste
or 20 m)uqél g&"'d'"ﬂ‘i’ef'@ftﬁ'i"%t SP%‘FqT%P%g Hrbleith E5P&R &0 cont ai ni ng one or nore

di si nt egr at i ¥)@lisirageation, amgd whi ch have a good taste and an acceptabl e
nmoutthfeel is ﬂ Leofuti r§tra| ghtforward or easy task for a person skilled in the
art. The cru$ |ng é?rength and the friability are inportant in order to
ensure that the tablets 25 are sufficiently robust to wthstand di spensing

by a dose- di 5peaveF, ’ﬁgadrﬁﬁﬂf&h?felr\%gé: réER Pﬂﬁnﬁ?@fj ‘Iﬁect d‘totr&ﬁnu%ee%ﬁlﬁ ﬁﬂi@ﬁ gt. the

crushi ng strength 'an ﬁw d not ange during the
st or age b‘érl‘éﬁﬁlgnﬁﬂ ta gie e persPm i reed tefrohthedibertwaf chersingiby eeﬂtCh%mg}l fficult

for the patigpking er S4Mbiwing Sodcalledtis almobt impodsibld ©orrite faBI%tsttﬁ@fﬁﬂ' |sbr eaks or
requirements to disintegration and dissolution without using any disintegrating agent.
in general, chewing tablets are formulated without any need for a disintegration agent,
which is an advantage as disintegrating agents contribute to an unpleasant taste or
20 mouthfeel. Therefore, formulation of tablets containing one or more disintegrating
agents and which have a good taste and an acceptable mouthfeel is not a
straightforward or easy task for a person skilled in the art.

The crushing strength and the friability are important in order to ensure that the tablets

25  are sufficiently robust to withstand dispensing by a dose-dispensing machine.
Furthermore, in the present context, the crushing strength and the friability should not
markedly change during the storage pericd. If the crushing strength becomes too high
it is difficult for the patient to chew the tablets, if it is too low, the tablet breaks or
disintegrates and if the friability is too high, the tablets are fragile and too must dust will

30 appear during the filling by the dose-dispensing machine or during the normal handling
of the tablets e.g. by the patients.

Accordingly, the present invention provides tablets that have a crushing strength in a

range of from about 40 to about 150 N such as, e.g., from about 50 to about 140 N,
35 from about 60 to about 140 N or from about 70 to about 140 N. The crushing strength

of the tablets at the most changes 50% such as, e.g., at the most about 40%, at the



disintegrates and if the friability is too high, the tablets are fragile and
too nmust dust will 30 appear during the filling by the dose-di spensing

machi ne or during the normal handling of the tablets e.g. by the patients.
Accordingly, the present invention provides tablets that have a crushing
strength in f from about 40 to about 150 N such as .

about 50 to 2"6’02[9?5?‘%%69 35 from about 60 to about 140 WT@@P%@PQBOM 70

t o about 140 N. The crushi ng strength of9 the tablets at the nost changes 50%

such as, 0

P! o008 BBy el fodaEhe ] gﬂ%b"g 0.3 b oSt bR i ostabout o oy
about 15% al0% keattesmostiibaut 5"/1@'9)’6'"&6 tigie pefed et stadheftar 551%’$jefrﬁt¢fggei tine
period that §r§d9rbh§dliﬁnb%e r%rrﬂ?ﬁ-% sﬁra%t&rn@&l‘?e Ashst YRel 4 iHaPrddapt r enai ni ng

storage perio | eas ﬁ%fr esent context the term

"after x daygortﬁx @56? j@tter xdays olsierage” isinteadist o denets xSays afler stoage e at 5

t he stat esl cmadtatemsudm@ﬁwaﬁdmemmnst BhO pegR" RanteAdtd tb Sendlé S0fRE at 0 denote
storage at g ven Lven period of time. Mreover, the

friability o V?%@"ﬁﬁ?ﬂsef%a 9'¥e'b‘te"f’ﬁ8ﬂ%%t about 5% such as, e.g., at the nost

about 4% at the nost about 3% at the nost about 2% at the nost about 1%
at the 9 9 | age
peri od, and/ortr%qstygpwel %b'i_’lfi?@rth@#abhtaEEfs%‘t‘t@%m?B%gFutt ’éﬁncg‘g Qﬁarﬁ %{5{%) such
as, e.g., at alzduM%naitth%mgﬂtaqu%b. ahthe most ahost 2% ias dhe Boskabaut 1t’/het thest about
20% at yfe AB8apB O, Lp3nehol o oSt adheihe 408 ety Lot about 5%

durlng atine perio hat starts af tora I’UﬂS durlng

t he remai ni n(j’ag‘l‘% PEYe 13hlats dhe 'I‘BSt,&H@ﬂQ?é 50%%3&5'? p3. 00 43551'1%“9% aE‘PHtﬁB%hg t hat

al so can be ﬁ\tﬁ& mest a@buﬂm avmalntam ébbet T8 2ethe mdswsumtum Mftﬁétmbaspect to
j nspection The 20

appear ance, th

tablets are %“E@;O '%‘T @B?t@bi"l’t%r{bd‘ﬁ'ingé‘ iMseeried, atﬁ'ta'g‘?g% ét‘?ﬁ a¥sPour appear
on the surf asierageénd tues tiairgahe @mairfingwtorsgeperiodg i s Vi si bl e during the test
peri od (eg orage period). As mentioned above, the tablet according to the
invention should not sorb water to a large extent. Therefore, the water
sorpt i on of Atpther stability issye is chiiping thad silsa banibe 8wided of Bnpro@d®ydnelpréderto RH such
as, E@'U&PSt about 4% at the nost about 3% at the nost about 2%
at the m)st about 1% at the nost about 0.5%or at the nost about 0.1 %
Mor eover, water sorption of the tablet at 25 C and 60 % RH at the nost

changes 50% with respect to appearance, this is tested by visual inspection of the tablets. The
20 tablets are said to be stable if no discoloration or greyish colour appear on the surface
of the tablet or if no staining is visible during the test period (storage period).

As mentioned above, the tablet according to the invention should not sorb water to a
large extent. Therefore, the water sorption of the tablet is at the most about 5% at 25

25 °Cand 60 % RH such as, e.g. at the most about 4%, at the most about 3%, at the most
about 2%, at the most about 1%, at the most about 0.5% or at the most about 0.1%.
Moreover, water sorption of the tablet at 25 °C and 60 % RH at the most changes 50%
such as, e.g., at the most about 40%, at the most about 30%, at the most about 20%,
at the most about 15%, at the most about 10% or at the most about 5% during the

30 storage period. The water sorption is measured by a dynamic water sorption method.

As mentioned above, there are specific requirements that must be fulfilied when the
tablets are swallowable. These requirements ensure that the active substance is
available for absorption upon administration and that any change in availability does
35 not arise from changes in the tablets upon storage. The requirement to disintegration
time ensures that the tablet disintegrates into smail particles and the requirement to



such as, e.g., at the nost about 40% at the nost about 30% at the nost
about 20% at the nost about 15% at the nost about 10% or at the nost
about 5% during the 30 storage period. The water sorption is neasured by a
dynamc wat er sorption nethod. As nentioned above, there are specific

requirenents_that nust be fulfilled when the tablets are swallowable. These
requi rement s VYRt 8hat the active substance is avai | S EPKBI43Dr pt i on
upon adm ni st ratl on and that any changelin availability does 35 not arise

from changes i he tablets storage. The re nt to disintegration
time ensur esd'?sr? iog H’Befﬁﬁt’%ﬁtggﬁgf ﬁ?‘@ﬁP@t%’C? ﬁtrﬁ'ew m"ﬁﬁr‘t‘?'%aag% % t he
rﬁqui rﬁment dlsso%@dﬂﬂﬁébdﬁ&ﬁﬂ@gﬂﬁlﬂ/ﬂéﬁ@ﬂ@ﬂ@%&?ac@ﬂmw tssthﬂ intention ha(ajsma elnsu(rj es
that the act e i ssol ve
i the sur iR RR] @GS dbBhed ABiddalhik ot AL SR A’ 20, 1'C1
has a di si nsushmeate.@rat thermeost abeut 4p mlmédccmvestﬁcdnmgtat@ewmg tatlets the of at the
most aboug 3legtsarhbf;<§fb‘ﬁ8 1Pthe wﬁrelgtlon%aytﬂ%eco%ﬁwtﬁg%g tﬁﬁ h%r@ hillcboGHat fnaSt to

nor mal chew ng t | et’'s accord entl on nmay be

coated with HOsasa5es where H}Pdﬁ@ﬁ‘ﬁlalf g @B&QS’atr‘Pﬁ’g“”t‘tgrﬁat'oﬂ Wﬂ?é“@déee@ heeed t he

tablets are gOANSHherbSLng dBintEgRation tieMoriuntButetPiibie® ithorkriafly S0A8d most@sMi N,
whereas the disintegration time for uncoated tablets is normally at the nost

15 min. 10 ffe disintegration tinme is stable upon storage and accordingly,
the disintegration tinme changes at the nost 50% such as, at the nost

about 40 t 20 st about
15% at t{ a+he {js'm%@%{'o% %S%%{@ ltpﬁﬁtsm} g[% aqggéc[?ﬁg rgg']'/i ctﬂ?r(l(%t%tgéra[ per| od
that starts etfanges aztrmaygstéo%auoln ag) @.garal theumast ahout 4296t A Ehe mestaboit 3¢%st or age
peri;od. 15 0 as, e.g.,
at |l east 60% &8&%{5&&5@%. out O%%ﬂ Y {d%T'%t thlgtégds?t? gﬁ%'(t) é}%f%ﬁh V\i VH\.II% glr at | east
about 80% vwwoyt 5% WQeringa ttmemeﬂqsidh@tétaﬁwaero‘bq*ﬂyéghﬁorﬁse ped mins ddringithi n at t he
nost about Zrehining stdtbde Sidiode- -, at the nost about 1.5 hour, at the nost
about 1 hour, at the npbst about 45 min or at the npost 20 about 30 mn.

Furt her e, the dissolution tinme -neasured as the tine for 60% w w of the
cal ci um contwhmimgeawm@smm €imb CateisEFE /v $uch a8 £§.0htUédsPB0% &k aBccor di ng

- 0, 0
the most  abolte aaeily oo HasTeoat 556 Baon Sibet s A0F R BlinS Sma: "t ne.
nost about 18%aningxtomipoand iswelbased euthinYthéumadshapaait 2 hows pach asgleghatthst art s
after 5 daysmggt abbdl r1%uﬂ'}g tHe'Hhokt gHC;Lh "9 our, at the most about 46 min or at the most
20  about 30 min. Furthermore, the dissolution time -measured as the time for 60% w/w of
the calcium-containing compound to be released in a dissolution test according to USP
- changes at the most 50% such as, e.g., at the most about 40%, at the most about
30%, at the most about 20%, at the most about 15%, at the most about 10% or at the
most about 5% during a time period that starts after 5 days of storage and runs during
25 the remaining storage period.

As appears from the above, the present invention solves the problem of providing

chewing tablets with an acceptable taste (which tablets also may be sucked or

swallowed) and with mechanical properties and a size that are suitable for use when
30 the tablets are dispensed by a dose-dispensing machine.

in general, improved outcomes and reduced costs are some of the advantages in
applying a dose-dispensing machine, which may be achieved by, e.qg.,

35 i) reduced distribution time, which increases staff efficiency and releases staff to other

functions,



25 the remaining storage period. As appears fromthe above, the present

I nvention sol ves the problemof providing chewing tablets with an
acceptabl e taste (which tablets al so may be sucked or swallowed) and with
mechani cal properties and a size that are suitable for use when 30 the
tablets are dj by a dose-di spensing machine. In genperal, inproved
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in smal | pl a82mely BIgshomachinssre MpintTapra 244 HCET Eriemactiemiinses inemall.  The
machi ne paCk?la?ﬁ% Haggandilides Ub RED44 EifeRsNt cbmgﬁgioﬁé@mbﬂiﬁf W& Malhtdprd €spect to
e
P WA

b
nunber of ditferent co Si s to be pac 330 or 520 nd _t he speed is
i ncreased 263q108%6°5853'8?9ﬁ‘5§ 8&@’5'{?}5"31’"30#% ?{'\?c??wftsﬂe%%s @a' USB™di spensi ng
machi ne, ATDR&\1 Ol {4Sbads/adry. in  snmal |l plastic bags and doses up to 352
differ enq%corrposi tions. The speed is 60. bags/mn. Furthernore, new

machi nes have been devel oped (ATDPS JV-500SL and
Automed Technologies Inc, USA, has e.g. the type ATC 212 on the European market.

This machine doses in small plastic bags and doses up to 212 different compositions.

The machine packs 25 bags/min. Other recent types are improved with respect to

number of different compositions to be packed (330 or 520) and the speed is increased
20 to 60 bags/min.

Hyupshin Medical co. Ltd has a dose-dispensing machine, ATDPS, which doses in
small plastic bags and doses up to 352 different compositions. The speed is 60.
bags/min. Furtherrore, new machines have been developed (ATDPS JV-500SL and

25 ATDPS JV-3528L), which doses up to 500 different corpositions with the same speed
{60 bags/min).

Due to the different size and shapes of tablets and capsules, the machines are
supplied with different types of cassettes and rotary parts, which ensure that only one

30 tablet or capsule is dosed at the same time. The main body of the cassettes is well
shielded from light, it is dust-tight and damp-proof, so the cassettes are well-suited to
store the medicine. Misplacing the cassettes is not possible because of a safety lock.
Tablets and capsules will not be stored in the cassettes for more than a defined period
of time to ensure the quality of the compositions. The machines will make a notice

35 when a composition has been stored in the cassettes for more than this period of time.



25 ATDPS JV-352SL), which doses up to 500 different conpositions with the
sane speed (60 bags/mn). Due to the different size and shapes of tablets
and capsul es, the machines are supplied with different types of cassettes
and rotary parts, which ensure that only one 30 tablet or capsule is dosed
at the same t{ine., The main body of the cassettes is well shielded from
light, it is "dUAP¥78ht and danp- proof, so the cassett esPEVRKNRIN0RY i ted to
store the nedicine. Msplacing the cass&tes is not possible because of a
safety | ock.,, Tablets and capsul.es W l|_not be stored in the cassettes for
ror 6 T han a Hihraeie fegirs e Flet e GStrdreeREA TEyHOE T

conposi t i onsordéhi® enmauwrt ithat theviatléts narkize packed withea 3dsevdispensincoaghied: Then has been

stored in th : h ' riod of time. WD 2005/117829
PCT/ DK200510€9(5‘§@%‘§§'}%§%\F' Pﬁ%lﬁ?@f@@%@%n@%?‘aﬁ@g- of the tablets, the follow ng
requi renents should be net in order to ensure that the tablets can be
packed wi§h Rogesinel spensi ng machine: The requirenments are dynamc and may

change over tine. 5 Round tablet Length/D aneter Thickness Distributor
Interval Length (nm Thi ?;;».\ (m) Tosho M ni num Maxi num 14.0 9.4

Hyupshin Mnimum5.5 1.5 M@@ 13.2 6.7 Autoned Te£h” imum4.6 2.2
Maxi mum 14.0 7.0 Oval tab .—U! , I Length Thi cknesgx§ 10 Di stri butor
g8 (M) Wdth (m) ToshosM.oizum Maxi num 21.5
2.7 4.

Interval Length (nm Thi

7.5 7.5 Hyupshin M nimum 0
Length/Diameter Thickness
{ Distributor Interval Length {(mm) Thickness {mm)
Tosho Minimum
Maximum 14.0 9.4
Hyupshin Minimum 5.5 1.5
Maximum 13.2 6.7
Automed Tech. Minimum 4.6 2.2
Maxirmum 14.0 7.0

Oval tablet

Length Thickness Width
10
Distributor Interval Length {mm) | Thickness (mm) | Width (mm)
Tosho Minimum
Maximum 21.5 7.5 7.5
Hyupshin Minimum 8.5 2.7 4.0
Maximum 20.0 7.7 10.0
Automed Tech. | Minimum 6.9 22 46
Maximum 21.0 7.5 1.7




Maxi mum 20.0 7.7 10.0 Autoned Tech. Mnimum6.9 2.2 4.6 Maxinmum21.0 7.5
11.7 WD 2005/ 117529 PCT/ DK2005/ 000337 14 The above-nenti oned di nension for
a round or an oval tablet may be changed and still fit into the specified
dose-di spensi ng nmachi ne. Experinments perforned by the present inventors

have shown t{af, 0?5/1;{‘?35% ation in a range of 20%is accept@&ﬁgoﬁ%@ferabl e

10% Wth respec he size, one of the major problens Rt or s vvere
faced with was to reduce the thicknessf the tablets. This was sol ved by
using a proper conbination of active ingredient(s) and pharmaceutically
acceptabl e excipients and by a careful selection of a suitable particle

si ze and/ or Theabose-nestioned dimensiop @i rawnd of @n X! ke mayheshamedtand sl operti es

of the exci ; 9 td b e t hat
The. tabi ot Hats o eietRialt aRpe Rl e ey bl Smh o B ot be

suf fici ent | ynYess haveshave Het & Meralfeinanaaof A0 %s\51a68eptalig, PERfRADIBY  usi ng a
dose- g: S pEensiowl wmd&b;swto]gtﬁ? dibe oﬁé@ﬁtﬁ@'f‘na]oﬁ @Bleﬁfszthbwentﬁf%w{iégeiaﬁédwitﬁ i's

possi etoa ilmc e aetsmoreregto

i ncrease the" ?‘@&Rﬁ@lﬁ%?'ﬂ‘eﬁ? Oﬁﬁe kﬂb&ésr %'8 WaP APIMTLRY YNNG ARIAPET oy bl ens or
probl ens relmmtlbmotaangrgdtent(se)agd hhanmaéeutuedﬂy Iac¢eptabl‘éoe>¢:ipiestseatnd byt shoul d
be noted t | ' L. | stanti al

probl enms w F%Ea{%@ﬁ%&%%d@%ﬁ:&glﬂ? E%A'ESI% ‘s\ug%&f[lcﬂ (gr ?oter‘rg cﬁ’ﬂ% d’a'%“f it can just

gi ve the fi nedntaininghcampoting the ;ynmertiﬁsmémecmplem andlmetmemat@n negtihigd. a thin film
coating ygist be appl i ed in order to maintain an acceptable nouthfeel, i.e.

the coating may be a in an anount that corresponds to an increase in
wei ght of th'é'stoétﬁ'l‘@ﬂawe tﬁ@t thehlablgisdo nebergate dystiang,as meemtiened aboye, theat t he nost

about 1.5% wéWetsaﬁust B@sdﬁkﬁéntl?m&t t YatMdtimdQhe h@ct@anﬁc@ﬂg@s@émﬁbgéa woout 0. 25%
to 0.75% w w.bas on ewelght of the uncoated tablets In the

fol | owi ng ar®"§i ed’l'si%'?lsérfgdﬁ% ‘mar ket ed tabl ets containing cal cium
carbonate Dinensions of cal cium carbonate containing tablet Length [nm

ot 9Nt L1 Ml (lens P8I 31E% DR 6 a5 i P Aalg aPug > © 8.7
tablets in order e.g. to increase the swallowability or in order to minimize any dust
problems or problems relating to crushing strength or friability. To this end it should be
noted that application of a film coating cannot repair substantial problems with respect
to crushing strength or friability, but it can just give the final push in the right direction.

20  Furthermore, only a thin film coating must be applied in order to maintain an acceptable
mouthfeel, i.e. the coating may be applied in an amount that corresponds to an
increase in weight of the tablet of at the most about 2% w/w such as, e.g., at the most
about 1.5% wiw, at the most about 1% w/w or in a range of from about 0.25% to 0.75%
w/w based on the weight of the uncoated tablets.

25
in the following are given dimensions of marketed tablets containing calcium carbonate

Dimensions of calcium carbonate containing tablet

Length [mm] | Height [mm] | Width [mm]
Calcipos-D swallowable (oval/capsule) 19.3 56 87
Calcipos-D chewing tablet (round) 17.2 7.0 -
Calcichew chewing tablet (round) 16.1 7.0 -
Ideos chewing tablet (quadratic) 19.6 4.8 18.6

Calcium-containing compound



Cal ci chew chewing tablet (round) 16.1 7.0 -- |deos chew ng tabl et
(quadratic) 19.6 4.8 19.6 Calcium containing conpound WO 2005/ 117829

PCT/ DK2005/ 000337 15 The cal ci um cont ai ni ng conpound contained in a tablet
made according to the invention is a physiologically tolerable

cal ci um contﬁl g Kpound that is  therapeutically an C% 58 R | actically
. RBhRRAy

active. I'um’i s essential for a nunber of key functi Y body,
both as ionized cal cium and a cal ciumBonplex (Canpell AK. din Sci 1987;

12:1:10). Cofle BRAMLANLIAD Sor BLANCNARS: FSUAI Rl UGBhE UL |

associ ati on i um con con t1'0n and
rel axati on (BwRMAMiSS, prwglégli:@"s&!erebiﬁ@aim%@on@mmzsgmemd thatds Cal ci um sel ect ed

channel s ar eygragBitiéSiysmbisol pRphyI&ISdy bRfecel | nenbrane and the electrical
activity of nerve tissue and the discharge of neurosecretory granules are a

function of the bal ance between intracellular and extra cellul ar cal ci um
| evel s (Bur gayiosn |ﬂ%seﬂiaﬂ)tbhammﬁba‘p:h}(6y aitand H8Ke 3509 B ad Phized bfciRCr et i on

f h h t dent
cal ci um i ] ke Pape oo ARG SR TREAR G CobahauBraR or s 11 gi ity
and st rengt hgrowthtdre r@lalateatbnyrca(clus kreassodidtion Sqnh trapnin, c6i86: chiittel€ pscldBecause
bone cont ai néon‘i}xaron%ﬁc(fee?six? FELURS. PBIK sdidofid 1By, SeRaetdy) cal ol um al so

serves as the major clrumreservo alts such as,
e.g., calcium carbonate S used as a source of cal cium 20 especial l'y for

patient sqguf EQEthQefeEtﬁgbﬁ‘Jnn@fs aFé§l$n19§rsé?gaﬁ999f RS ksit m&RBBRY Shd the @l ci um
carbonate i s used aci d-neutrali zi n% agent in antacid tablets. As

nent i oned ab@?‘é“ca&%‘?“ﬁ'm%“ﬁ%@ tligsugArg dhe dige ?’ﬁﬂéf PURPSCPIGHEY PERYEHRERi n t he
manmyal i an boflyiction opthe biakabtetietivEenhtrataiular BHd bRes demilsy caldunisls ani mal  nodel s,

cancel 1 ous  bisEbcias €0 Hheh Binf AR B ARG 1B <eReB R FERENS: cversi bl o
wi t h cal ci unareithe betivindfaey emzymek and hmtemslanahepesdeyt omaigumeﬁual@d:ak:ahci um

ke | 8204 R bhAGnat Rok i BLAR AR, o UBRIAEA TRl Rok i By he

cal ci um i nt ak | ncreas e GeEFL i on
whi ch, if hifh Spricgegh!988:471-86) Becayes benei t@n@lns@mr&gmfﬁm otal bedy. 30 During

gr owt h ChrOnéaﬁaﬁﬁ"sﬁélléﬁi&‘f’ffndrﬁbﬁ@ﬁélw&aé%stﬁém%io?%ﬁé?erm‘?.%|cﬁth€5ér%lP| ements in
both pre- and postpubertal healthy children |eads to | ncreased bone nmss.

I n adol escents the higher the calciumintake, the greater the calcium
retention, wCiitiuhBaitd¥ughaste.g., calcium carbonate is used as a source of calcium

20  especially for patients suffering from or at risk of osteoporosis. Moreover, calcium
carbonate is used as an acid-neutralizing agent in antacid tablets.

As mentioned above, calcium has a number of important functions within the
mammalian body in particular in humans. Furthermore, in many animat models, chronic

25  low calcium intake produces osteopenia. The osteopenia affects cancellous bone more
than cortical bone and may not be completely reversible with calcium supplementation.
If the animal is growing reduced calcium intake leads to stunting. In the premature
human neonate the higher the calcium intake, the greater the increase in skeletal
calcium accretion which, if high enough, can equal gestational calcium retention.

30 During growth chronic calcium deficiency causes rickets. Calcium supplements in both
pre- and postpubertal healthy children leads to increased bone mass. In adolescents
the higher the calcium intake, the greater the calcium retention, with the highest
retention occurring just after menarche. Taken together, these data suggest that in
children and adolescents considered to be taking an adequate intake of calcium, peak

35 bone mass can be optimized by supplementing the diet with calcium. The mechanisms
involved in optimizing deposition of calciurﬁ in the skeleton during growth are unknown.



retention occurring just after nenarche. Taken together, these data suggest
that in children and adol escents considered to be taking an adequate intake
of cal cium peak 35 bone nass can be optim zed by suppl enenting the diet
with cal cium The nmechanisns involved in optimzing deposition of calcium

in the skel etgh,fdLii-pg growth are unknown. WO 2005/11782 05/ 000337
Ry PrimeapR

16 They are pro y I'nnate properties of the mneraliza t hat
ensures optimal calcification of the 0dfeoid if calcium suppl i es are high.

The factors el ' f AN '
defi ci ency a:rgég%gé}%ﬁ@%@n&?bpa{)w&géga%? P&ﬂ'ﬁ%@%@d d;?%\%fﬁh%f %@{“B‘fsgdpﬁé‘ém ating
skel et al si z&alcificatian gtthe psteeid if €alGMssypplies geerigh. iThe fackans eseonsitde foat e of

age-rel at ed BRAfHY AFoWtPRVEAEs offdd@RFSddRcieP ate Sé InkNdivn b3Edears imAi(é- 80) -
Cal ci um suppl enent s "are |Ig;[)n§[§£gnt for indi'viduals who cannot "or wll nor

achi eve opt i FEWIRRCRrs Ry et} $i#8- f ood. Furthernore, cal ci um suppl enent
Is inmportgnt in the prevention and treatnent of 10 osteoporosis etc.

Furt hernore, ,cal ¢ci um.may have ticancer actions within the colon. Several
brel 1 nary Sraits AR Suaiirilop PRER i fath Shtueablbehohe os§ o 2ion: (i

suppl enent at HophessB. 2es4 ClimNeid! 98/ 54: S2@4l 6@)eCGalciomeopplerntnts amdmpentantTiere i s

I ncreasi ng 1f ' ' ' i A ] | salicylic acid
(ASA) and ot ﬁﬁgﬁl}ﬁhgﬁ%gtcé%gg\ﬁhg?#’li&ﬂle%?@ﬁ%ﬁ%‘vﬂg’}%%éﬁfﬁgﬁ{’%S) reduce the
ri sk the ri skudiiermoleoealciyr SupRienrid is.impertashin theprewantion andiatwertinfgest t hat
cal ci um Ahohpsk&ldr&yetlr emenstrual syndrome 20 (PMS). Sone researchers
believe that disruptions in calciumregulation are an underlying factor in
t he devel opment of PMS synptonms. In one study, half the wonmen of a 466

Itoﬁr son gr ogpFefln%afnwmngmlnawmﬂaﬁo%%waﬁgm;ﬁnmbieosbh.fsevwle tratckeg _}‘or
ree nmenstrual cycles and were gi.ven ] of cal cium suppl ements daily

t hr oughout tﬁ@'“@&'/%Wes?Udﬁ?g"af’? ﬁ'éqwnrq'g%rlﬁafcé”"é '8\%3’5'%8@@%"& t he wonen who

t ook 25 pl ac eixmpldnashtativbisrazbatisted wijnetiosed colon ractad 08hcef. Threseinceasingi Ng

cal ci um tabl et ' I | : | | s used in

tablets g%d gﬁge_r{t%q}aﬁéaqﬁ*"éﬁ#@o@%@n ng'gg%e%%“?@gé‘ﬁé E%S,Aﬁ%hgﬁm%éﬁ?ﬂét S are

of ten in t hestewidal anti-ifammatpey drugsl (NE4IDS) reduge the risk tielrisk gecalarestalr nul ate e. g.

chewabl e tablgig, containing a calciumsalt, which tablets 30 have a pl easant
taste and an acceptable nmouth feel wi thout the characteristic

Recent research studies suggest that calcium might relieve premenstruat syndrome
20 (PMS). Some researchers believe that disruptions in calcium regulation are an
underlying factor in the development of PMS symptoms. In one study, half the women
of a 466 person group of pre-menopausal women from across the U.S. were tracked
for three menstrual cycles and were given 1200 mg of calcium supplements daily
thraughout the cycle. The final results showed that 48% of the women who took
25 placebo had PMS related symptoms. Only 30% of those receiving calcium tablets did.

Calcium salts like e.g. calcium carbonate is used in tablets and due to the high dose of
calcium required, such tablets are often in the form of chewable tablets. It is a
challenge to formulate e.g. chewable tablets containing a calcium salt, which tablets

30 have a pleasant taste and an acceptable mouth feel without the characteristic
dominating taste or feeling of chalk.

A calcium-containing compound for use according to the invention may be e.g.
bisglycino calcium, calcium acetate, calcium carbonate, calcium chloride, calcium

35 citrate, calcium citrate malate, calcium cornate, caicium fluoride, calcium glubionate,
calcium gluconate, calcium glycerophosphate, calcium hydrogen phosphate, calcium



dom nating taste or feeling of chal k. A cal cium containing conpound for use
according to the invention may be e.g. bisglycino calcium calcium acetat e,
cal ci um carbonate, calciumchloride, calcium 35 citrate, calciumcitrate

mal ate, cal cium cornate, calciumfluoride, calciumglubionate, calcium

gl uconate, cal cium cerophosphat e, cal ci um hydrogen phosphate, cal cium WO
20051117529 F’@I‘?"ﬁﬁ@gﬁgl 000337 17 hydroxyapatite, cal ci RAT/REWDYIO033Eal ci um

| act obi onate, cal ciumlactogluconate, c#fcium phosphate, calcium pidolate,
calcium stearate and trical ci um phosphate. O her cal cium sources may be

wat er - sol ubl BYEQveralits. salriv ladte, ééﬁb'r"éﬁ‘é%b"l’ﬂ% cgleiym lRcleglycenaty GRIGHR e

cal ci um EDT. Apmdhath&alddﬁepmmermmsts@a@@md&amﬂ{ ;&no@pme CRhéricdiub ke e. g.
calcium5 or unr efi ned

h h
cal ci um sour g%nceo RaY e %ﬂﬁ?g@% Cﬁéé’au% stoﬁgg@ptg)@aﬁg‘%g grﬁ{;‘“%ﬁ{gﬁ\ 2% | ead and
ot her toxic muraﬂiﬂi'arard the iiHewe vrganic seropounds cadaningyaltien liet egacdciuni t hey are

purified §o gy %@oiirq a%%%é‘eﬁof glﬁ@m‘éﬁ'cgddéhgfCé?m'ato?ﬂe%ﬁ%ﬁ?e%”&%wséﬂ% ke used

alone or In c on wt her clumcontal ning conpounds. O
speci fic i nt @peasraged barage epmepuceasdraypeniainllead andathar faxis coo@minania car bonat e,

cal cium chl gpjélRr, st sduruéwaw@traevawﬁabra}e%w@&@ a’?e%ﬁécﬁde%?é’é_.c' um cor nat e,
cal cium fluoride, calciumglublonate cium gl uconate, cal cium

gl ycer ophosphat e, cal ci um hydrogen 15 phosphate, cal ci um hydroxyapatite,

cal ci um | act Hﬁ@caf@tﬁh-@bh!ﬁhh@@brﬁﬁﬂtmﬂﬁa?,beQ@sz:élwié orliErAighatidA Math @thee al ci um
phosphat cal ci um | cium stearate and trical cium phosphate.

M xtures?%f ﬁ??@rcaﬁﬁ'”@&cem&?ﬂ @ﬁnt ai ni ng conpounds may al so be used. As

appears from t he exanpl es herein, calciumcarbonate is especially suitable

for use as g;?écﬁblﬁ?%&glﬂég} P cHRiRO L urﬁ%ﬁ’?t%' & E%Qr?é?é‘tcgcﬂﬁi a high

content of ca eres crum car’bo
Normal ly, a @ramdetca*mclae@madmmcutr@teméete realsivm @m&i%mal@iurrsﬂ@ndtanount of the

calcium con 0 out 1000
o Cauch aetiit BbRASRALT GLERBROBMIN of CorbbREDANG, thickfhyafhgBhou! OV

about 700° ngphqu'EﬁW é’@l%&‘!“ ygtexyanstitgherltiung [agtatey @F‘”ﬂ"r’%ﬁ’ﬁb&ﬁ@[ﬂ calgieomt o about 500

mg Ca. Calci Hﬁbglaédiﬁt’éabﬁu@a|pﬁbd#)ﬁbﬁaéénﬂﬂﬂbﬁolﬁﬁncd%i’um atebmt@mdhéaimrﬁmt crystal
structures: calcjte, erite. M neralggl cal Ie% Athese are

Speort e nifbshaie aBLAY G oo IR B e Bl crripotingiy may 6 £l

appears from the examples herein, calcium carbonate is especially suitable for use as

a calcium-containing compound and calcium carbonate has a high content of calcium.
20

Of particular interest is calcium carbonate.

Normally, a tablet made according to the invention contains an amount of the calcium-
containing compound corresponding to from about 100 to about 1000 mg Ca such as,

25 e.g., from about 150 to about 800 mg, from about 200 to about 700 mg, from about 200
to about 600 mg or from about 200 to about 500 mg Ca.

Calcium carbonate
Calcium carbonate can be in three different crystal structures: calcite, aragonite and
30 vaterite. Mineralogically, these are specific mineral phases, which relate to the distinct
arrangement of the calcium, carbon and oxygen atoms in the crystal structure. These
distinct phases influence the shape and symmetry of the crystal forms. For example,
calcite is available in four different shapes: scalenchedral, prismatic, spherical and
rhombohedral, and aragonit crystals can be obtained as e.g. discrete or clustered
35 needle-like shapes. Other shapes are also available such as, e.g., cubic shapes

{Scoralite 1A + B from Scora).



arrangenment of the cal cium carbon and oxygen atons in the crystal
structure. These distinct phases influence the shape and symmetry of the
crystal fornms. For exanple, <calcite is available in four different shapes:
scal enohedral, prismatic, spherical and rhonbohedral, and aragonit crystals
can be obt ai ﬂ%dzoﬁ’s?u R di screte or clustered 35 needle-like shapes. O her
shapes are al'so available such as, e.g., cubic shapes (ECOPEIPYWORA + B
from Scora). WO 2005/ 117829 PCT/ DK2005/ 80337 18 As shown in the exanpl es
herein, a particular suitable quality of cal ciumcarbonate is calcium
carbonate having a nean particle size of 60 {rmor |ess such as, e.g., 50

Ji mor | essAsshosd iNthemxainples herginf-a partieuarsuitablequality ob calsitr wgrbquatk ist y  of

cal ciumcarb ; | el ' e 2064
Merck (availa erﬁ ro?ﬁ‘ﬁﬁéculi& %‘g‘?ﬁﬂ’%&?@&%\?@ﬁ% Hilt-lﬁiastcﬁl Egéya@&%@%g&
particle sizesogr4Pgmordesssm an apparent bul k density of 0.4 to 0.7 g/ni,
and a spgcific surface area of 0.3 nR/g; Calcium carbonate 2069 Merck
(avail abl e from Merck, .Darngtadt, rmany) that has a mean particle size of
pprox. 3.9 EiHPOLRISin EBIAR ey ok HaHE Fepotte bosra Pulk Germiypelow 215
Scoralite 1Agmdvail able from Scora Watri gant SA, France) has a nean particle
size of 5 to 20 pm an apparent bulk density of 0.7 to 1.0 g/nL, and a
specific surface area of 0.6 n2(g; 20 Scoralite 1B (avail able from Scora
Wat ri gant SACalEumrepnita 2084 Mewh (pailabieciram depak, Darmsiadt, Geomanmy) thath hagapar ent
bul k dengaty a/ i & f o] .4 1t0 0.6
n2/ g; SCEGI’ al fntg én '%A‘?C Jlré ﬂz%%f\%gi | a rg%h?agﬁg%@ﬁ@éﬁ@ts %gﬁ@ 8&%{ &E]rl' a%]%de‘% have a
mean parti cl epecfigsyfage agge of 03 @¥g;pm  an apparent bul k density of 0.7 to 1.2
g/, and a specific surface area of 0.35 to 0.8 nR/g; Pharmacarb LL
(avail able from Chr. Han New Jer si a nmean article size

r ssn Mahawah eé L has
of 12 -16 pnialgHMERHaPalR L08R Merchdavaliable fm Megek; Barmstady GermanyhthabhhasRci £ c
30 surface amean prtidl size'd 2ppro%! 319 pal, ad arSippafat btk aeHdinbefo. £ 0. Myayai | abl e
from Spe&i) alty Mnerals, Bethlehem
Scoralite 1A (available from Scora Watrigant SA, France) has a mean particle size of 5
to 20 pm, an apparent bulk density of 0.7 to 1.0 g/mL, and a specific surface area of

0.6 mg;

20  Scoralite 1B (available from Scora Watrigant SA, France) has a mean particle size of
10 -25 ym, an apparent bulk density of 0.9 to 1.2 g/mL, and a specific surface area of
0.4 to 0.6 m¥g;

Scoralite 1A + B (available from Scora Watrigant SA, France) have a mean particle
25  size of 7 25 pm, an apparent bulk density of 0.7 to 1.2 g/mL, and a specific surface
area of 0.35 to 0.8 m%g;

Pharmacarb LL (available from Chr. Hansen, Mahawah New Jersie) L has a mean
particle size of 12 — 16 ym, an apparent bulk density of 1.0 to 1.5 g/mL, and a specific
30 surface area of 0.7 m%g;

Sturcal H, Sturcal F and Sturcal M (available from Specialty Minerals, Bethiehem,

Pensylvania); Sturcal L has a mean particle size of approx, 7 pm, an apparent buik

density of 0.78 to 0.96 g/mL, Sturcal L consists of scalenchedral shaped crystals;
35



Pensyl vani a); Sturcal L has a nean particle size of approx. 7 pm an
apparent bulk density of 0.78 to 0.96 g/nlL, Sturcal L consists of

scal enohedral shaped crystals; 35 WO 2005/117829 PCT/ DK2005/ 000337 19
Sturcal H has a mean particle size of approx. 4 pm an apparent bul k density
of 0.48 to % /m_ Sturcal F has a nean particle size of approx. 2.5 pm
an apparent BQIR03 éﬁ%’fty of 0.32 5 to 0.43 g/nL; SturcdCTMRIYLSOYP3FFan
particle size of 7 pm an apparent bul kiddensity of 0.7 to 1.0 g/ m_ and a
specific sur ace ea of 1. t10 M khart 10, SPL, 15, 40 a

(avail abl e f %ﬁﬁ‘&?@pa’ﬁ? ‘69’24’18 CAPRIOXF} W) apP2fang Rulk fensgy H%“Bat"rrean
particle si z@sbglnﬂ_ﬁ) pm M khart SPL has a nmean particle size of 20 pm

M khart 15 has a nmean particle size of 17 pm Mkhart 40 has a nmean particle
size of 30 pm an apparent bulk density of 1.1 to 1.5 15 g/nL; Mkhart 65
has a nean p3loicalF bassd meanpartide ping ofanprap s pmt arhapparant hglk densiy ofl0.25 to 1.7
g/ m; Orry@p%%‘,%%fm(_aval | able fromOnwya S.A' S, Paris, France) has a nean
particle size of 20 5 - 30 pm and a specific surface area of 2.9 n2/ g;
Socal P2PHV (available from Sol vay, Brussels, Belgiun) has a nean particle

size of 1. 5simeal lﬂﬂa@@ﬁ%"aﬁﬂhmaéﬂsiﬁeéﬁﬂﬁmt% a&ne&ugééﬂs. a7 & ﬁ@@gl fE;( ;:
ra

surface area_of y Heavy, Cal ci Pure 2

Heavy and Camk'lanﬁlﬁs@e?ﬁ%%c%ir?a\ﬁﬁﬂ Ignean particle size of 10-30pm an
appar ent buI Kk denS|ty of 0.9 - 1.2 g/m, and a specific surface area of 0.7
n2/ g (av n . 30 The

cont ent gq ta\ﬂtﬁ%ri CI umnt céoﬁﬁgﬁ%%ga%gkﬁfcﬁ?ﬁbpmﬁe"&alfaa%ﬁo&"%d 5 or di ng to the
present i nveMkharh1Q lsasianmean pattige $izeooh18pout 40% t o about 100% w w such as,
e.g., from %Sﬁ@gggé)mg%?}ﬁﬁggg&%ﬁ%l“ om about 50% to about 95% w w,

from about 55%to w or at l'edst about 60% w w, at |east about
65% w w, at M'éb%!ﬂ%'bﬁiﬁm?@"/ﬁ‘afww*%ﬁoﬁﬂumast about 75% w w. 35

Mikhart 40 has a mean particle size of 30 pym, an apparent bulk density of 1.1 to 1.5
15 g/mL;

Mikhart 65 has a mean parlicle size of 60 um, an apparent bulk density of 1.25to 1.7

g/mL;

Omyapure 35, (available from Omya S.A.S, Paris, France) has a mean particle size of
20  5-30 pm, and a specific surface area of 2.9 m?g;

Socal P2PHV (available from Solvay, Brussels, Belgium) has a mean particle size of
1.5 um, an apparent bulk density of 0.28 g/mL, and a specific surface area of 7.0 m?/g;

25  Calci Pure 250 Heavy, Calci Pure 250 Extra Heavy and Calci Pure GCC HD 212 with a
mean particle size of 10-30um, an apparent bulk density of 0.9 — 1.2 g/ml, and a
specific surface area of 0.7 m%g (available from Particle Dynamic Inc., St. Louis
Montana).

30 The content of the calcium-containing compound in a tablet made according to the
present invention is in a range from about 40% to about 100% w/w such as, e.g., from
about 45% to about 98% w/w, from about 50% to about 95% w/w, from about 55% to
about 90% w/w or at least about 60% w/w, at least about 65% wiw, at least about 70%
wiw or at least about 75% wiw.

35



WO 2005/ 117829 PCT/ DK2005/ 000337 20 Nornally, the dose of cal ciumfor
t herapeutic or prophylactic purposes is fromabout 350 ng (e.g. newborn) to

about 1200 ng (lactating wonen) daily. The amount of the

cal ci um cont ai ni ng.

conpound in the tablets can be adjusted to that the tablets are suitable

for adm ni st ngh bk besh tinmes daily, preferably once or t
nment i oned above, f11e gr anul at e obt ai ned by the nmethod ac

Epigsblvne ™

invention may be used as such, but it #8 also very SU|tabIe for further

manuf act ur | ”?&lohﬁ%@ tﬁgdb&:l @9@@91%? tﬂérgF dJuI: %Ppr%gi%rlach@ﬁﬁr§§

sachets. 10 erern ance

L&ﬁ or

paraneters

that are i np3pe@ mgt(egonewbar@)tq ahoyt b@@m@a%dg WQWenkﬂadblTéletamusmfﬁlwol e set-up
in order to I@él&%&%n&hﬁ-}ﬂ%hﬁouﬁﬁhkﬁtﬁbl% é»@é heam@&fatﬁfm@fasletsra?é pectively.

Based on this guidance a person skill he art

know how t o adj ust

the conpositi*¥ b!ﬁf@ﬁ"ﬁ'@“%‘éﬁ“%uﬁtﬁ?%é’é%pﬁé@’é@%?’&es"r“ﬁce%ﬁ“'ﬂer to obtain a

desired cal ci um cont ai ni ng product 15 When manufacturing tablets it is

ft t d t bl t
e o Tobr: cAmertomdapRi: vierainia BARRATIF e MalprhecdHios 188 eftiani | 1
of the granulnsydeabedasneeh, it 8 &raksaghysuitalie fanturthedmeamyfactirin istosplid se a step
of mxing t hgoggﬁc%{ llb?]iFeSQ.B]t%bltgﬁg%E|g erk%cl%rts nore pharnmaceutically

acceptable 2 en
active substances than t he cal ci um contai ni ng conpound,

conprise g SiPpeek rﬁ@é’é elﬁgﬁdﬁﬁcerg’ ifen 6f%fcﬂ2)§|'§:ﬁe?§% hat a

and/ or diagnostica activ ranul at e

is desired to include other

the nethod may al so

,@g@g&ygn@g ically

obt ai ned. Such

subst ances i fRXedde agieEntand heydo prieqt F‘éH‘!aé"esﬁ?&HP !i‘sord%f tg prepaiechewatiieor e vi t ani ns
or mneral s tapidhs @rs&@@@ﬁafbleqwaéeq@srs&me; Bbﬁedfdﬁrth.b@u.daﬁdel a/fersonkliedme is a

D-vitam n su?h as,
D vitam n or

mn or derivatives thereof. 30

O 3 e 6, 20 LIRE SERESiPR AL ey U PR teys PAREISE Bor di g Lo

t he inventi oprdeais abiHids desired chlvilinfentainingasréquetit i cal |y and/ or

prophylaqglcally active substance, or it may contain one

or nore nutrients

such as, €.g. one or nore vitamns or mnerals. O specific interest are
e.g. When manufacturing tablets it is often necessary o add one or more pharmaceutically

acceptable excipients (e.g. lubricants) in order to avoid adherence and/or increase

flowability of the granulate obtained. Accordingly, the method may also comprise a step

of mixing the granulate obtained with one or more pharmaceutically acceptable

20  excipients.

in the event that it is desired to include other active substances than the calcium-

containing compound, the method may also comprise a step of adding one or more

therapeutically, prophylactically and/or diagnostically active substance to the granulate

25  obtained.

Such substances include one or more nutrients such as, e.g., one or more vitamins or

minerals. In a specific embodiment, the further active substance is a D-vitamin such as,

e.g., Dy vitamin, D, vitamin or derivatives thereof.
30
D vitamin or other active substances

A granulate or tablet made according to the invention may comprise a further

therapeutically and/or prophylactically active substance, or it may contain one or more

nutrients such as, e.g. one or more vitamins or minerals. Of specific interest are e.g.

35  vitamin B, vitamin C, vitamin D and/or vitamin K and minerals like e.g. zinc,

magnesium, selenium etc.



35 vitamin B, vitamin C, vitamn D and/or vitamin K and mnerals |ike e.qg.
zinc, nmagnesium seleniumetc. WO 2005/ 117829 PCT/ DK2005/ 000337 21 O
particular interest are one or nore D-vitanin conpounds such as, e.g.
Vitamn D2 (ergocalciferol) and Vitam n D3 (chol ecal ciferol) i ncI udi ng dry
vitamn D3, 100 CA5 available from Roche and dry vitam n D3 100 GFP
availabl e frfR 1728 | n addition to its action on cal cCRGRPENEF8K8T et al
honeostasis, vitamin Dis involved in 2he regulation of several nmajor
systens in the body. The actions of vitamin D are nedicated at the genone
by a conplex forned by 1,25-(0H) 2vitamn D mainly produced in the kidney,

with t hFI Vi t@npm@uraﬁaﬁ&t@rre onddmord D&/ltbiﬂh&ﬁhpb&dﬁﬂsd&{ ars Q. drigkniri thut ed i n
many ce type

nt
regul atory r r%qé:a‘c efe’i?""s\érfﬂ?ﬁ'&’éﬁ?%‘iﬂ'c&fﬁ“’ r‘lrlfqdﬁ‘g {éFﬂ’fﬂﬁ% 1@@@9@1 Some of
t hese act i onavailable fromdinabé gndibrp eitatkdimD; 000 GFR aedilable fremd@ASFert ai n ti ssues
other th the kidney to produce 1,25-(OH) 2 vitamn D locally and act as a
paracrine (Adans JS et al. Endocrinology 1996; 137:4514-7). 15 In humans,
defi ci ency ofn additiamicrits@ctienser gaiciummand skieletat homeastdsisdvitaminmBds pveheadrim| aci a i n

adul Us.  The_ {asheudtah el dbielajbdyteflidiholoBal. Mg biichs f yilieh gld zatfon of f

osteoid as it ost eob Beacock
Li vi ngst one, WQQ@‘*@BUMS?"W‘HW%CWEX femed by ii¥St QLD : ¥iamin Beaily i s due to a

fai lt ure of aprlad@e%d(uqﬁb k%;ié;t a.rfhme&tdﬁmﬁmf&@étoﬁ@'Dﬁ?mﬂét&ms'vﬂ«tjélghe |OSEJEOb| ?St

or tore es o con o mal absor ption
or a corrg S'FWH“%? !"HB?W 08&6’86%3&1?132%68@% Mﬁﬁf&?‘P@ﬁaﬂ@TP&Wtherg i s
reduced s uppl‘eguhfor)cmles lirucall @iffdrepliatioplzat @ the anreure sysiean Samy of these actions

hyper par at h [ m d i ncreased
b)c/)ge Iot ur nozég "g‘?’%‘w{a é&dgx%%ﬁﬁés%g‘ 8’?%%83"5%%%3 @'Fﬁ?u ecrué(ﬁ'eﬁﬂase of vitamn
D def i ci encyprodiceo! (@B vitamin B dasoliyhndaictas aparagpleyAdarcs $etahdar y

hyper par at hy gd ks ya,|9E§I1:§7 9314 m | der degree than found with deficiency.
If this state remal ronic, teopeni a results. The biochem cal process

underlyi ® this state of calciuminsufficiency is probably 30 inappropriate
level of 1, 2frHuftdhs, UetibiéitloMNvilamitie résRndin'riRkbts Inl PlldreMahd Sstsdiididdiaihe 25- OHD

adults. The basic abnormality is a delay in the rate of mineralization off osteoid as itis
laid down by the osteoblast (Peacock M. London Livingstone, 1993:83-118). It is not
clear whether this delay is due to a failure of a 1,25-(OH) , vitamin D-dependant

20 mechanism in the osteoblast or to reduced supplies of calcium and phosphate
secondary {¢ malabsorption or a combination of both. Accompanying the mineralization
delay, there is reduced supply of calcium and phosphate, severe secondary
hyperparathyroidism with hypocalcaemia and hypophosphatemia and increased bone
turmover.

25
Vitamin D insufficiency, the preclinical phase of vitamin D deficiency, also causes a
reduced calcium supply and secondary hyperparathyroidism, albeit of a milder degree
than found with deficiency. If this state remains chronic, osteopenia results. The
biochemical process underlying this state of calcium insufficiency is probably

30 inappropriate level of 1,25-(OH),vitamin D due to a reduction in its substrate 25-OHD
(Francis RM et al. Eur J Clin Invest 1983; 13:391-6). The state of vitamin D
insufficiency is most commonly found in the elderly. With age there is a decrease in
serum 25-OH vitamin D due to decreased sunlight exposure and possible to decreased
skin synthesis. Furthermore, in the elderly the condition is exacerbated by a decrease

35 in calcium intake and a paradoxical decrease in calcium absorption. The reduction in
renal function with age giving rise to reduced renal 1,25-(OH} vitamin D production



(Francis RMet al. Eur J din Invest 1983; 13:391-6). The state of vitamn D
insufficiency is nost coomonly found in the elderly. Wth age there is a
decrease in serum 25-CH vitam n D due to decreased sunlight exposure and
possi ble to decreased skin synthesis. Furthernore, in the elderly the
condition is exacerbated by a decrease 35 in calciumintake and a

par adoxi cal WOREHIB2Y n cal ci um absorption. The reducti ACTK2095Me87 f unct i on
with age giving rise to reduced renal 1225-(OH) 2 vitamin D production WO
2005/ 117829 PCT/ DK20051000337 22 may be a contributing factor. There are a
nunber of st fay Be agentibiding factar: heps arg arwmpar of studigs of Beeffeets covitam¥n Bone | oss

in the el deré%p[eﬁ%&h@ﬁ&»%ﬁeh&stlnmldaeﬂmsmméwm&aémmﬂ and others are

wi th cal cium su t at pears fro udl es that although
Vi tamn D SupPETeRRI: g e atsoRllia S pRGeT ok HepPERTE YO Riee 5
i nsuf fi ci encytudies thatalhivegh \marnm D syppicneentatiarsisfnacesasryttd eveise ldefiaency anconcer ned

cal £ um dor | ERUTg e TR0 Mod bt sl Ped RE Gl SRR O BRER, 17 ni ngs
suggest tr endaﬂcmrﬁ suppigingntation sipbethe nohjnr skeletal dﬂfﬁcamcalcmnfdﬂﬁcem ki derly
patients ( Coppshpdpabed o Mhi &?@%E r%%réﬁ Onﬁo%.lagé'f'tre & nBetPfot fi Ebﬁ’sgdom sed

st udy of annual | n ections VI tamn

(corres po ndi ¢rpes 6f ‘é‘ﬁﬁ\"’b& for Ahsoridraly PﬁW’%ﬁa(W"@ﬁf@ﬂéE BMS 1987 14R€-6FeB0ct i on i n

overal | fragddsr ag.aémomged rsmdy 'oﬂaﬁdaa .ﬁ,aét@n@éf 1*501@9@3@@ bod m 6f'%ntérﬁﬁf§ ed
patlentséHelkln ei no ssue Int 1992 105-110). As it

appears 14 onicqiseRpending @cﬁ?ﬁf%a?qooqpodpﬁewep‘ﬁ?ﬂ %ﬂﬂ“'@anhWFHCt'B” inovgralli nt er est .
The 15 r econuend este bati doyindhd mwmﬂ: fcdstRg indfeatdlpatien’s gHetkintelnioRNetl@ are as

follows (Eu 1SSl Neas rt on osteoporosis in the European
Communi ty. @?’?gﬁ 5‘%‘3%‘?’2\@1’1 ﬁBPO‘ fice for official Publications of the
Eur opean Communi ti es, Luxenbourg 1998): 20 G oup Age (years) Calcium (ng)'
Vitamn D3 (g); a0k i & ffu [ dren
1.0-3.0 400-%%)'(5%@‘%'@ y St g Sopthinatiof ot cobiut nalitifi 0 Borkitergst, B TTOT
900- 100019- 1@compendeddiniy Ataymnge (RPA) of calcium and vitamin D; are as follows

(European Commission. Report on osteoporosis in the European Community. Action

for prevention. Office for official Publications of the European Communities,
Luxembourg 1998):

20  Group Age (years) Calcium {(mg)* Vitamin D; (ng)
Newborn 0-0.5 400 10-25
0.51.0 360-400 10-25
Children 1.0-3.0 400-600 _10
25 4.0-7.0 450-600 0-10
8.0-10 550-700 0-10
Men 1117 900-1000 0-10
18-24 900-1000 0-15
30 25-65 700-800 ~ 0-10
65+ 700-800 10
Women 11-17 900-1000 0-15
18-24 900-1000 0-10
35 25-50 700-800 0-10

51-65 800 0-10



30 25-65 700-800 0-10 65+ 700-800 10 Wonen 11-17 900- 1000 0-15 18-24

900- 1000 0-10 35 25-50 700-800 0-10 51-65 800 0-10 WD 2005/117829

PCT/ DK2005/ 000337 23 65+ 700-800 10 Pregnant 700-900 10 5 Lactating 1200
10 * RDA of calciumvaries fromcountry to country and is being re-eval uated
in mny countries. 10 Vitamin Dis very sensitive towards humdity and is
subj ect to d¥Qr4EALBEh. Therefore, vitamin Dis often XEFDKRM56pBY in a
protective matri x. Accordingly, when tdidl ets are prepared containing a
vitamn Dit is of utnost inportance that the conpression forces applied
during the tablettingG§Tep do 8P-888creald the protective effect of the
matrix and thereby inpair the stability of vitamn D. To this end, the
combi nation of %ﬂf various 15 H@g@ﬁgient in a granulate or tablet nade
according to PHE™ nvention has proved to be very suitable in those cases
where vitamn D also is incorporated into the conposition as it is possible

to enpl oy a rﬁ%{a@ﬁ%’mvel y low compprggsion fgyce during tabletting and still
achieve a tablet With suitable nmechanical strength (crushing strength,

friability etc.). 20 Accordingly, the conpression step is perforned at a

conpr essi on FRBA 6 datitim V&ried SHomobtry Wichihtdy 8FPRWeingGelebausle@imBhaty and the
desired height of the tablet so that the conpression force applied is at at

the rmost 50 NM8% t he npst about 40 kN, at the nmpst about 30 kN or at the
nost about 25 kN such as at the nost about 20 kN, when tablets having an
oval shape

f..aboyt 19 nmm l.enath and out 9. 4. i dt h, and resulting 25
e gnt o andarThis SR e Beief RimBRinas sl oRiafa AR wi 11 cnow
how t 0o det eitainimeD & often adibinistecarhip agscedine Mmatriz cAdcbrdirgly, when abletsarepared with
di ménsions t b2k 0m. : jndi : et
cont ai ni ng \}? ?%‘rﬁ n é%ﬁc%ﬁ%g] %Pgttag ;(rﬁo%t ﬁq@gﬂgtﬁ g? ?@ﬁ%ﬁ%ﬁlak%égé
requi r ement PpakedAurieg fhedabletingsstemda nat gecredse die preigetivgefient ohtheapaiix adt ri  di sh
at 25 C and RQ¥by Rlpai tneestabilil) Sivitimib B o Hi enks, B @Embination of the various

15 ingredients in a granulate or tablet made according to the invention has proved to be

very suitable in those cases where vitamin D also is incorporated into the composition

as it is possible to employ a relatively low compression force during tabletting and still

achieve a tablet with suitable mechanical strength {crushing strength, friability etc.).

20  Accordingly, the compression step is performed at a compression force that is adjusted
with respect to the diameter and the desired height of the tablet so that the
compression force applied is at at the most 50 kN, at the most about 40 kN, at the most
about 30 kN or at the most about 25 kN such as at the most about 20 kN, when tablets
having an oval shape of about 18 mm length and about 9.4 mm width and a resulting

25 height of about 5.5-8 mm are obtained. A person skilled in the art will know how to
determine a suitable compression force if tablets are prepared with dimensions that
deviate from the above.

As indicated above, a tablet containing vitamin D is contemplated to fulfil the following
30 requirements with respect to stability:

After storage in an open petri dish at 25 °C and 60% relative humidity (RH) for 1 week

or more such as, e.g., for 2 weeks or more, for 3 weeks or more, for 4 weeks or more,

for 1 month or more, for 2 months or more, or for 3 months or more, the content of D
35  vitamin in the tablet should at the most change 20% w/w such as, e.g. at the most



or nore such as, e.g., for 2 weeks or nore, for 3 weeks or nore, for 4 weeks
or nore, for 1 nonth or nore, for 2 nonths or nore, or for 3 nonths or
nore, the content of D 35 vitamn in the tablet should at the nobst change ,
20% w w such as e g. at the nost WD 2005/ 117829 PCT/ DK2005/ 000337 24 about
15% w/ w, at % about 10% w w or at the nost about 5% w w during the
storage peri 20%“[ $#%storage e.g. in a closed contai ner PGYPBHOUEL" 60 9 RH
the tablet it is stable with 5 respect24o0 the content of D V|tamn for 6

nont hs or nore nths or,  nore or nore,
for 1 year on‘H‘gﬁ/"“?‘Brat%eg“%ﬁ{’%”&?awwgrﬁtrm?HPS’Z"ib)‘?B’a ofgwgf Rée and/or it
I s stabl e towarage pstick: age in a cl osed container at 30 C and 65 % RH for 2
nont hs or nore such as, e.g., for 4 nonths or nore, for 6 nonths or nore,

for 1 year or nore and/or it is stable towards storage in a dosed contai ner
at 40 C and #Bersidregel®gfina cosehenntaingr ahdfr ¥ and(d %RH e dabietitdy stablerwith hs or

nore or fgor %SH&'@U‘@%%M@WO@D vitarﬁmtfé}% m&ﬁﬁg @r%ﬂ'@fsu&ég E@n?opa'rr{bnma%rt abl et

changes at the nost % w w such about 15% w w, at the
nost about 10%%/%18F”°§fhst%€‘°%§qr1dﬁﬁmr Mg (PR -8l Mearh6r m?’ﬁé”@ﬁr&’ryﬁg‘@ %eri od.

15 In a specCivbteCarRIPAGH $TBHI toMards@BFageSin Yocwsud méma%:s@%gand@a%lmaﬁﬁ 60% W w
at | east abqut 70% w w, ah | east, about, 75% w w. or. | east ahout 80% w w of

the D vitam n?ogthspéméés@& {F149-rfont mepths ppapre. B’(Bl(jtm"f“l’l‘(ﬁﬂ"?r% UH & e g.
at the nost abmore ahd/or ihsistablestowardh storagetin ablosdd container at 40 °Q drel 7505 RHabout 45

. h :
fn rrgaglrjr e ;s%tr@%ma&%? §‘2ﬁ9@)“"3¢7%\/ E’? 5?’&?@&&%‘%}%%%%&]## r%}abl et to be
rel eased i n eonténd oblP witdnojn int the tablet eandesat theomosR20% wheaugk os,ag.tahthenost  50%
such as, e. gmﬂosttaéft]mtt.lthl%"/mﬁi aﬁh@ H{ost‘%é‘bt % v Mﬁ‘or@? g'[v)eorﬁt{%‘? %%ﬁ gg/ wl@vtdumﬁ nost

about 20% at e nost about 15% at the nost at the nost
about 5% duthﬁ@thagetHeﬁﬁd ‘period that starts after 5 days of storage and runs
during the remaining storage period. 25 In a specific enbodi nent, the

V) O P! B S8R SRk PRI DH Vo by .50, AR, S et orPoun 2
phar maceut i cathduy7Gfe etz least aboot 15 enisorat leasttabuatsi0% 8 of the D vitamin is

released within at the most about 2 hours such as, e.g., at the most about 1.5 hour, at

the most about 1 hour, at the most about 45 min or at the most about 30 min.

Furthermore, the dissolution time -measured as the time for 60% w/w of the D vitamin

20  of the tablet to be released in a dissolution test according to USP - changes at the most

50% such as, e.g., at the most about 40%, at the most about 30%, at the most about

20%, at the most about 15%, at the most about 10% or at the most about 5% during a

time period that starts after 5 days of storage and runs during the remaining storage

period.
25

In a specific embodiment, the invention provides a tablet comprising

i) a calcium-containing compound as an active substance,

ii) a vitamin D, and

iii} optionally one or more pharmaceutically acceptable excipients or actives.
30

More specifically, the tablel may comprise

i) at least 200 mg of the calcium-containing compound (normat range 200-1500 mg),

if) at least 5 ug of vitamin D (normal range 5-100 ug - 1 ug = 40 IU), and

it} optionally one or more pharmaceutically acceptable excipients or actives.
35

In a specific embodiment, the invention provides a tablet comprising



More specifically, the tablet may conprise i) at |east 200 ng of the

cal ci um cont ai ni ng conpound (normal range 200-1500 ng), i) at |east 5pg of
vitamn D (normal range 5-100pg - 1 pg =40 1U), and iii) optionally one or
nor e phar macgut I accept abl e excipients or actives. ific
enbodi nent, C\%péh@ﬁvjésé tion provi des a tabl et conprising VMW%%%@

PCT/ DK2005/ 000337 25 i) from about 509260 about 90% w w of the

cal ci um cont n| n ut 0. 00029%0 0.0122% w w of
a vitamn D ﬁ?“ﬁ%%%ptp ag’ﬂﬁthof ¥ie frgir‘g?ﬁq "é’""’ﬁa‘%'r’r‘ﬁ‘ {'%?’5[‘ ’y accept abl e
exci pi ents a framtabmatso 00029Pkat dpoud. 812250 wivhefta trihetlrt Btand anount of ingredients

corr esponds g@%pﬁa%%oﬁgy%%yemharrﬁ deﬂke Ca+cfédtaﬂfe exE:FFenfsacﬁla%ﬂvegay conprise i)

f rom about m contal nin ound, i)
from about 5Nlﬁ1dh%19@ut‘50Md'th%$mQU@ﬂé@9@ﬁieﬁ§ cagesrends iq ?bqulti’o %Mt 0. 12%
to about 4.9 %ww of a vitamn D including a protective matrix, 10 iv)
optionally one or nore pharmaceutically acceptabl e excipients or actives.
with the prdmpé’é'c*t'ﬁ"afhettﬁ@et'BFhForﬁl?ﬁ?Gnt of ingredients corresponds to about

100% W W.  Iif¥réin %B&ﬂlsb%cto@tsa@toboww 6fRe EAGURIcenRMIR dnidoanRg and di nmensi ons
essentially as shown i herein. This shape is especially desi gned

to easily br'%ﬁRmtar?@“'t%'iS’l@Pug@% W ot BveRleNgagst essent i al | y the sane size,
i.e. Sszegtnalftom mtﬁlm%rulab&a 4SPBw/waITAWIAMBID E\@lh@lhylﬁlpra_thgtlnﬂérrﬁﬁgﬂgﬁ Isb
prowe y the tablet on a t sur e and then by
seof el Dptiondlyans opPaesmgradiiiiatsndl fobasftamvesr the rabl ot
Due to the fvathtthé palvist ftreat tradtbtat amsuritiof ingretizats cofrespanbie td atidue 100% wiw.n one
point this is possible. 20 Preparation of a tablet according to the

i nvention In general, a tablet according to the invention can be prepared by
any suitabl dnlarspeei’étsemkmﬂiwmnttthe tablety twye a$ha|bemﬂdimenﬁmmasenfﬁﬂeaprocess may

I ncl ude wet 0

appar at us or tﬂﬁmgﬁénul%a}%rgﬂ ‘fems éhanlf&rpéEIaﬁ{) e@{gﬁ&& to qughy b'%auten corrpr essi ng
t he obt aiSnednipdwel salvésafesseiiab tge Seampsizegiye. Besentially containingripe 88%¢ on process

wi thout any grapubedddiin. TheRiéakabe R¥rbviddd tybiddHg thé tabtidt bh aKRP¥IRYe g.

a table and then by use of e.g. two fingers pressing simultaneously on each end of the

tabiet. Due to the fact that the tablet is in contact with the table only in one point this is
possible.
20
Preparation of a tablet according to the invention
In general, a tablet according to the invention can be prepared by any suitable process
known to a person skilled in the art. The process may include wet granulation e.g. in a
high shear mixer or in a fluid-bed apparatus or dry granulation e.g. roller compaction
25  and then compressing the obtained powder into tablets or it may be a direct
compression process without any granulation. A person skilled in the art will know how
to employ the different techniques optionally with guidance from Remington's
Pharmaceutical Sciences, 28 Ed.

30 Pharmaceutically acceptable excipients
In the present context, the term "pharmaceutically acceptable excipient" is intended to
denote any material, which is inert in the sense that it substantially does not have any
therapeutic and/or prophylactic effect per se. A pharmaceutically acceptable excipient
may be added to the active drug substance with the purpose of making it possible to
35  obtain a pharmaceutical composition, which has acceptable technical properties.
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Fillers/dil uents/bi nders 0.1 -15, if present Fil mform ng agents 0.1 - 5,

I f present Fa-gdeh-ti-ves—0-—05—-5—+ e agents:
Exanpl es of gﬁ?’?"é | e sweeteners include 89?‘?”8%0"1[5‘!‘?“W”P£P"] fruct oise,
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e.g. Neosor ABI{BIEHSWBE%K%I dex P16g§0 and ? Iﬁ%d@éﬁ?eélt nes Crystal | i nje
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respectivel ypi gt ' gt ?,tﬁiﬁeéfe'np”' Roquette—freres,

Glidant and lubricants 0.1 - 5, if present
Fillers/diluents/binders 0.1 — 15, if present
Film forming agents 0.1 -5, if present
Film additives 0.05 - 5, if present

10
Sweetening agents:
Examples of suitable sweeteners include dextrose, erythritol, fructose, glycerin,
glucose, inosital, isomalt, lactitol, Iactose, maltitol, maltose, mannitol, sorbitol, sucrose,
tagatose, trehalose, xylitol, etc.. Sorbitols e.g. Neosorb P100T, Sorbidex P166B0 and
15  Sorbogem Fines Crystalline Sorbitol available from Roquette Freres, Cerestar and SPI
Polyols inc. respectively. Maltisorb P90 (maltitol) available from Roquette Freres,
Xylitol CM50, Fructofin CM (fructose) and Lactitol CM50 available from Danisco
Sweeteners, Isomalt ST-PF, Gaio Tagatose and Manitol available from Palatinit, Arla
Foods and Roquette, Freres respectively. Sorbitol has a sweetening effect (compared
20  to sucrose) of 0.55; maltitol that has a sweetening effect of <1; xylitol that has a
sweetening effect of 1, isomait that has a sweetening effect of <0.5, efc. The
sweetening effect may be of value in connection with choosing the individual
sweetening agents. Thus, if a decreased tablet weight and volume are desired, it is
suitable to choose a sweetening agent having a high sweetening effect.
25
Artificial sweeteners
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sweet eni ng effect (conpared 20 to sucrose) of 0.55; maltitol that has a
sweetening effect of 51; xylitol that has a sweetening effect of 1, isomalt
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m xtures thereof. 5 Flavours Aprocot, Lenon, Lenon/Line, Linme, O ange,
Mandari ne, shtaMowrs Aprocot 501.110 AP0551, Lenon 501.051 TP0551, Lenon
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car boxymet hyFlgeur BbmeelzﬂIZBE&ﬁi Leanoh bleyers iUitreadeeal P69 EsEl Avadalie frpm

crospovi done gy By ehRER R, ?ﬁhm'p&llﬁ‘?%‘chwggw Qehidy ﬁ%hpﬁéxbﬁ@r%%fs'é' o HPMO)

20 cel lul ose derivatives suc OW subst 1t uted roxLEz I ce Iulose (e.g
LH 11, L#P 20Flayqyr Pewder§05997 qvastable framyFrey + LEHGSQbhaUa"ﬁt%ﬁﬁ bIUF‘.bﬁeSﬂ@W- Et su
Chem cal Co.) and mcrocrystalline cellulose, polacrilin potassium or

sodi um pol yﬁfs'i.%iLg',r%m?S'aSémEO' ycar bofi |,

Alginic acid — alginates, carboxymethylcellulose calcium, carboxymethylcellulose
sodium, crospovidone, hydroxypropylcellulose, hydroxypropylmethylcellulose (HPMC),

20 cellulose derivatives such as low-substituted hydroxypropylcellulose (e.g LH 11, LH 20,
LH 21, LH 22, LH 30, LH 31, LH 32 available from Shin-Etsu Chemical Co.) and
microcrystalline cellulose, polacrilin potassium or sodium, polyacrylic acid, polycarbofil,
polyethylene glycol, polyvinylacetate, polyvinylpyrrolidone (e.g. Polyvidon® CL, Poly-
vidon® CL-M, Kollidon® CL, Polyplasdone® XL, Polyplasdone® XL-10); sodium car-

25  boxymethyl starch (e.g. Primogel® and Explotab®), sodium croscarmellose (i.e. cross-
linked carboxymethylcellulose sodium sait; e.g. Ac-Di-Sol®), sodium starch glycolate,
starches (e.g potato starch, maize starch, rice starch), pre-gelatinised starch.

Those skilled in the art will appreciate that it is desirable for compressible tablets to

30 disintegrate within 30 minutes, more desirable within 15min, most desirable within 5
min; therefore, the disintegrant used preferably results in the disintegration of the tablet
within 30 minutes, more preferable within 15 min, most preferable within 5 min.

Effervescent agent {e.g. mixture of sodium hydrogen carbonate (carbonates, alkaline,
35 alkaline earth metals) and citric acid (tartaric acid, fumaric acid etc.)).
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20 alginate), calcium hydrogen phosphate, calcium pheosphate (e.g. basic calcium
phosphate, caicium hydrogen phosphate), calcium sulphate, carboxyalkylcellulose,
dextrates, dibasic calcium phosphate, gelatine, gummi arabicum, hydroxypropy!
cellulose, hydroxypropylmethylceliulose, mégnesium carbonate, magnesium chloride,
methylcellulose, polyethylene glycol, polyethylene oxide, polysaccharides e.g. dextran,

25  soy polysaccharide, sodium carbonate, sodium chloride, sodium phosphate.

Surfactants/enhancers
Surfactants may be employed such as

30 Non-ionic (e.g., polysorbate 20, polysorbate 21, polysorbate 40, polysorbate 60,
polysorbate 61, polysorbate 65, polysorbate 80, polysorbate 81, polysorbate 85,
polysorbate 120, sorbitan monoisostearate, sorbitan monolaurate, sorbitan
monopalmitate, sorbitan monostearate, sorbitan monooleate, sorbitan sesquioleate,
sorbitan trioleate, glyceryl monooleate and polyvinylalkohol),

35
anionic (e.g., docusate sodium and sodium lauryt sulphate)
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acid (4- MOAC r ) (o] y di um N-[ 8-(2-
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glycocholate sodium glycodeoxycholate, sodium taurocholate, sodium

taurodeoxycholate;

cytoadhesives, for example:
lectins (e.g. Lycopersicon Escuientum Agglutinin, Wheat Germ Agglutinin, Urtica Diolca
20 Agglutinin).

N-acylated amino acids (especially N-[8-(2-hydroxy-4-methoxy)benzoyllamino caprylic
acid {4-MOAC), 4-[4-(2-hydroxybenzoyl)amino]butyric acid, sodium N-[8-(2-
hydroxybenzoyl)amino}-caprylate);

25
phospholipids, for example:
hexadecylphosphocholine, dimyristoylphosphatidylglycerol, lysophosphatidylglycerol,
phosphatidylinositol, 1,2-di(2,4-octadecadienoyl)-sn-glycerol-3-phosphorytcholine and
phosphatidylcholines (e.g. didecanoyl-L-phosphatidylcholine,

30 dilauroylphosphatidyicholine, dipalmitoylphosphatidylcholine,
distearoyiphosphatidylcholine), lysophosphatidylcholine is of particular interest;

cyclodextring, for example:
B-cyclodextrin, dimethyl-pB-cyclodextrin, y-cyclodextrin, hydroxypropyt B-cyclodextrin,
35 methyl cyclodextrin; especially dimethyl-B-cyclodextrin is of particular interest,
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{lactate), hydrolyzate of casein in particular a caseinoglycomacropeptide, negative

ionization of CaCOj, acetylsalicylic acid, vitamin K, creatin.

20

Film forming agents:

Hydrofilic film formers such as hydroxypropylmethylcellulose (HPMC) (e.g. HPMC ES5,

HPMC E15), hydroxyethylcellulose, hydroxypropylicellulose, polydextrose and

maltodextrin, Sepifim™ and Sepifilm™ LP available from Seppic S.A., Pharmacoat®

25 available from Shin-Etsu Chemical Co.

Film additives
Acetylated monoglyceride, acetyltributyl, acetyltributyl citrate, acetyltriethyl citrate,
benzyl benzoate, calcium stearate, castor oil, cetanol, chlorebutanol, colloidal silica

30 dioxide, dibutyl phthalate, dibutyl sebacate, diethyl oxalate, diethyl malate, diethyi
maieate, diethyl malonate, diethy! fumarate, diethyl phthalate, diethyl sebacate, diethyl
succinate, dimethylphthalate, dioctyl phthalate, glycerin, glyceroltributyrate,
glyceroltriacetate, glyceryl behanate, glyceryl monostearate, hydrogenated vegetable
oil, lecithin, leucine, magnesium silicate, magnesium stearate, polyethylene glycol,

35  propylene, glycol, polysorbate, silicone, stearic acid, talc, titanium dioxide, triacetin,

tributyl citrate, triethyl citrate, zinc stearate, wax.



HPMC E15), hydroxyethyl cel | ul ose, hydroxypropyl cel | ul ose, pol ydextrose and
mal t odextrin, Sepifilnl"" and Sepifil MM LP avail able from Seppic S. A,
Phar macoat @ 25 avail able from Shin-Etsu Chemical Co. Filmadditives
Acetyl at ed nonogl yceride, acetyltributyl, acetyltributyl citrate,
acetyltriethyl citrate, benzyl benzoate, calciumstearate, castor oil,
cetanol, chl YEHAVHABP, colloidal silica 30 dioxide, di PER/HK20pA0DIY at e,

di butyl sebacate, diethyl oxalate, diethyl mal ate, diethyl naleate, diethyl
mal onat e, diethyl fumarate, diethyl phthal ate, diethyl sebacate, diethyl
succi nate, dinethyl phthal ate, dioctyl phthalate, glycerin,

gl ycerol tri bypy fn@érﬁton 1sghﬁ(r%$'|’l]9§ﬂ'aﬁé09iﬁg{%lﬁ)wu%: NERSimithn @Qﬁﬂ@& e, glyceryl
nonost ear at e, hydrogenat ed veget abl e eci thi n | euci ne, nagnesi um
silicate, magnesium stearate, polyethylene glycol, 35 propyl ene, glycol,
pol ysor bat e Legdrideqdfigueseari c acid, talc, titaniumdioxide, triacetin,

tributyl ate, triet citra zil.nc, . st 005/ 117829

PCT/ DK200 /0 957! sr@fsfﬁ’éh'r'?\\sité?ﬂgi Moty ?fd?l{lﬁgﬁaﬁdl%suﬁég[agaa 2t he foll owi ng
non-limting exanples. Legends to figures 5 Figure 1 shows crushing
strength sta Ly, I houre 2 shows

di sintegrati E,Hue %h%FV tdéme%%ﬁloﬁ?ép ﬁity(e’z'gtse SOI%S%?A %fagﬁ&? tgson Figure 3
shows a tabl et design. 10 Figure 4 shows how to d| vide a tablet according to
the design of; L}eg;g,.%wg tathiitBegs Sensory test: |SO 6564, Sensory analysis -
Met hodol ogy o9 Flavour |¢E)'rzg)'%‘y¢|ﬁ 9@5 nmet hods | SO 5495 Sensory Analysis -

Met hodol 39y - Paired conparison test 20 | SO 8589 Sensory anal ysis - General
gui dance for Figh £8%WeRowtd diliesh tabf® BBcotdiig @méugﬁ%ﬁ@waanal ysis - General
gui dance for the selection, training and nonitoring of assessors 25
Crushing strength: According to Ph.Eur. 2.9.8

Methods
Sensory test: ISO- 6564, Sensory analysis — Methodology - Flavour profile
15 methods
ISO- 5495 Sensory Analysis - Methodology - Paired
comparison test
20 ISO 8589 Sensory analysis — General guidance for the design

of test rooms
ISO 8586 1 Sensory analysis — General guidance for the
selection, training and monitoring of assessors
25
Crushing strength:  According to Ph.Eur. 2.9.8
Friability: According to Ph.Eur. 2.9.7
30 Disintegration time: According to Ph.Eur. 2.9.1

Dissolution: According to Ph.Eur. 2.9.3

Examples
35 In the examples below, the following materials have been employed:



Friability: According to Ph.Eur. 2.9.7 30 Disintegration tinme: According to
Ph.Eur. 2.9.1 Dissolution: According to Ph.Eur. 2.9.3 Exanples 35 In the
exanpl es below, the following materials have been enpl oyed: WO 2005/ 117829
PCT/ DK2005/ 000337 32 Scoralite | B mminstream Score Watrigant S. A, France
Cal ciumcarb tisorb P 90 Roquette Freres, Estre | France
Xylitol CM5 oﬁslﬂslg%LSweet eners, Kotka, Xylitol Finl angé%&%f@ﬁJ's@O BASF
AG Ludw gshafen PoI yV| nyI pyrrol i done % Gernany (PVP 90) Starchl500

Col orcon, Ke U] . . S t mast er
Ace, Breste §$q§al"f Vr? a'"s"}@@sul f%r%%pvg?mgé tl‘j"rr}%k ﬁ‘ég%eu]i ; am R @nma! rk Magnem um
stearate PefMaliraPed® Net her | andRoguetie\rgreesEaiienst earMelbiol Vit ami n D3 Roche,
Sisseln, Swss Vitamin D3 (coligealgi ferol) 100.000 1U g Sorbidex P|16680
Cerestar, hel en, Bel gi um Sorlbi tnl 38pm Neosorb P100T Roquette Freres,
Estrem Sor pXYlge! CM® pm Francs Dﬂ"@ﬁ@@‘ﬂ?@%ﬁ@ fotige| | Wlide M ng- Tai Cheni cal
Co., Cellul pse PH 101 Taiwan M |ghpsHdyst al I ine Aspaytanme A inonoto Agpartane
Hypr onel | osge E15 Dow Chem cal (o M dl a Hydr oxy rnpyl M r‘hi gan
met hyl cel | u| 6elidon§One 2910, USEFBWIA%J-[HEW'Sihaf%I ¢ L ReilPyrrolidans 90ra| ¢
Propyl ene g} ucol Lyondell Chenilazeria@nce Propyl ene gipyedo)
Starch1500 Colorcon, Kent, England Partially pre-gelatinised
maize starch
Sweetmaster Ace, Braste A/S, Lyngby, Acesulfam potassium
Acesulfam K Denmark
Magnesium stearate Peter Greven Netherland C.V | Magnesium stearate
Vitamin Dy Roche, Sisseln, Swiss Vitamin D,
(colecalciferol) 100.000
U/g
Sorbidex P 166BO Cerestar, Mechelen, Belgium | Sorbitol 38um
Neosorb P100T Roquette Freres, Estrem, Sorbitol 100 pm
France
Microcrystaline Cellulose Ming-Tai Chemical Co., Cellulose
PH 101 Taiwan Microcrystalline
Aspartame Ajinomoto Aspariame
Hypromellose E15 Dow Chemical Co., Midiand, | Hydroxypropyl
Michigan methyiceltulose (HPMC
2810, USP XXI Suppl2)
Talc Luzenac, Italy Talc
Propylene glucol Lyondell Chemie, France Propylene glucol
Sepifim LP 010 Seppic S.A., Paris, France A powder mixture, only
water needs to be added
to obtain a ready to use
film

Examples

Example 1
5 Impact of different production methods on the size of calcium carbonate tablets



SepifilmLP 010 Seppic S. A, Paris, France A powder m xture, only water
needs to be added to obtain a ready to use film Exanples Exanple 1 5

| npact of different production nethods on the size of cal cium carbonate

tabl ets WD 2005/ 117829 PCTI DK2005/ 000337 33 This experinent was carried out
in large production wth a batch size of approx. 40.000 tablets. The
experiment WO 2pBMBEhed in order to investigate whet herPOTHE20BOMIBUue used
for manufacturing granulate for the proguct had any inmpact on tablet

di mensions especially the tablet height. 5 The techniques in question were:
i) Vet massi HYS PReAmght wasearierouidp largg praduction withybeteh sizh elarper; 4G99 10 iii)
Rol | er conpagble®NThe d:blifert waSpaiaiel irddtadraninvedtigste alhetted the 3dtpakgue xer Fl ui d
Rol | er bed conggction E'atch Ba]tcg I?fg%ch Eﬁlhclg 4 .Batcgh ?biegrd 1 ger 2 per 3
per per 1000MSERBT MankfESHINMGHEYRGAC BB Ot hed iy impagen gl dimensigns 151 [ o1
[0] [9) | ScespatialyahdBbkPidigd. 1250. 0 1250. 0 1250.0 1250.0 Mainstream |||

Vitamn 3 -44- -1V Mal tisorb P90 45.0 120.0 45.0 - V Xylitol CM 50

195.0 120.0 195.0 - VI Sorbidex P 166B0O 385.5 VII Neosorb P100T - - -
390.0 The techniques in guestion were:

i) Wet massing in high shear mixer,
ii) Fluid bed granulation, and

10 iii) Roller compaction.

Table 1. Composition

Raw material High shear mixer Fluid Roller
bed compaction
Batch | Batch | Baich | Batch4 | Batch 5 per
1per {2per |3per |per 1000 tabl.

1000 | 1000 |[1000 | 1000 {a]
tabl. |tabl. |[tabl. | tabl. [g]

(e} gl [a)
] Scoralite 1B 1250.0 { 1250.0 | 1250.0 { 1250.0 | 1250.0

Mainstream
I | Vitamin D3 - - 4.4 - -
IV | Maltisorb P90 45.0 1200 [45.0 - -
i V | Xylitol CM 50 195.0 | 1200 {195.0 |- -
| Vi | Sorbidex P 16680 | - X : - 3855
Vil | Neosorb P100T - - - 390.0 -
VIHl | Polyvinylpyrrolidone | 6.0 5.0 6.0 36.4 -
90
iX | Starch 1500 54.0 54.0 54,0 - -
X Microcrystalline - - - - 75.0
ceilulose PH 101
Xi | Acesulfam K 1.0 1.0 1.0 - 1.0
Xl | Aspartame - - 1.0
X1 | Flavour Lemon 7.0 7.0 7.0 - 7.5

Powder




VI Polyvinylpyrrolidone 6.0 5.0 6.0 36.4 90 I X Starch 1500 54.0 54.0 54.0
X Mcrocrystalline - - 75.0 cellulose PH 101 XI AcesulfamK 1.0 1.0 1.0 1.0
XI'l Aspartame - 1.0 XIlII Flavour Lenon 7.0 7.0 7.0 - 7.5 Powder WO

2005/ 117829 /000337 34 X1V Lenon flavour - - - - granul at e
XV Magnesi urﬁﬁg@%@%g 56.0 6.0 stearate XVI Purified \)\7&&8?’83%5/0@%8 5 65.5
73.0 - Tablet weight 1565.0 1564.0 15693€) 1734. 08 1725 0 Manufacture of
batch 1 - FTFhe—grapHating '

L g A fant 1 : |

—tHG S—ah ettt |oJU|v—r||g VIIT in
XVI. 1V and WaFEﬁ’Bﬁgv\é%‘rthro.lbh a suitable scrg g?‘lsg i xed tofjether with |
in a 2201 hgh gEans:Ia&ar mxer for 1ymn at inpe|ler speed 110 rpm and
chopper sp 5001 i The—pp ﬂ‘ggs—u—' tteg=wthrtte—granul ation fluid
at inpell ersgvpeyg" ei% rpm and E‘é'chopae‘r speﬁe' 153§'Orpm t massing is

conti nued fjor % stearatet |rrpel | er spe=d 220 rpm and chopper spee@d 1500 rpm

The wet na B{é}ﬁ'()w WW}@ driefgd g @ &?yl dr§EEunE f—t e absotute wat er

content is 10 The rest he excipients are admxed to the
dried grangl at eTabIMawelgucture t3650n1 t56 THE8.Qr ATR4.08 | ATRSO Ui df i s

manuf act ur et—by—eH-ssotw i YA 1d a2 s—passed—througn a suitable
screen and mxed with I in a Gatt fluid bed granulator. The powder m xture

i s granul at ddariofactpe afbatch t ke granul ating fluid on the powder bed, while

the 1l di 20 PLOBRARS 13 IORAAIEGu TG REHRHGUIANRYT Lo Of the excipients

IV and V are passed through a sultable screen and mixed together with | in a 220 | high
5 shear mixer for 1 min at impeller speed 110 rpm and chopper speed 1500 rpm.

The powder mass is wetted with the granulation fluid at impeller speed 110 rpm and
chopper speed 1500 rpm. Wet massing is continued for 5 min at impeller speed 220
rpm and chopper speed 1500 rpm. The wet massed powder is dried in a fluid bed until
the absolute water content is below 0.5 %.

10
The rest of the excipients are admixed to the dried granulate.

Manufacture of batch 4:
The granulating fluid is manufactured by dissolving VIl in XVI.

15 VIl is passed through a suitable screen and mixed with | in a Glatt fluid bed granulator.
The powder mixture is granulated by spraying the granulating fluid on the powder bed,
while the fluidizing process is ongoing.

The remaining parts of the excipients XIl, XIV and XV are admixed to granulate.

20  Manufacture of batch 5
IV and V or VI are passed through a suitable screen and mixed together with [ orllin a
220 | high shear mixer for 1 min at impeller speed 110 rpm and chopper speed 1500
rpm.
The powder mixture is granulated using a roller compactor (Gerteis 3W-Polygran)

25  The roller compaction was based on a setup with knurled rollers and control. The key
set up parameters are: Gap Width (GW), Force (F), Roller Speed (RS) and screen size,

Roller compaction conditions
GW, mm 35
F, kN/cm 12




20 Manufacture of batch 5 1V and V or VI are passed through a suitable
screen and m xed together with I or Il ina 220 1 high shear mxer for 1
mn at inpeller speed 110 rpm and chopper speed 1500 rpm The povvder

m xture is using a roller conpactor (Certeis 25 The
rol | er corrpgg??%blﬁﬁ\i/\ggg based on a setup with knurled roll %ﬁ/l%r% fol . The
key set up paraneters are: Gap Wdth (@9\), Force (F), Roller Speed (RS) and
screen si zgqs=Rol+er—cormpaction—eondtt+ons GW mm 3.5 F, kNNcm 12 WO .
2005/ 117824 TEEMBR2005/ 00017 . 35 RS, rpm 10 Sereen size, mm 1.5 fol | oved
by adm xi nd Sztednistzet ewmi n{ ng exci pients (X, X, X1l and XV. For all the

gr anul at es Y+embatch—1-—5-tabtets—are—conpressed using a Fette 1090 and 5
capsul e shaped punch design (9.4 x 18.9 nmm) Table 2. Adjusted tabl et height
f or batch 1-fallowedivp adsbdngrof tu testeininglexsipentseiXdhXIEadPd | ength force [kN|
(tabl et height/tablet weight) [mm [mm ng]' 103 Batch 1 22.0 3.96 19. 13
Batch 2 20.0 3.98 19.11 Batch 3 20.1 4.03 19.13 Batch 4 19.9 4.30 19.04
Bat ch 5 20. dFofall the prarifatahisom &aightlsd ohletesare remprepged usingsa Fetts1Q90 andi ght i s
obt ai ned gby gﬁ TSTHER, I xer (batch 1-3), a larger tablet
hei ght is ob&‘é{Eéul ba%oh&eéas?gé%gctlonﬁ‘??atch 5) and the highest tablet is
achieved by fluid bed granulation (batch 4). Exanple 2 Tablets with

di fferent cqagmggmp,g@altég@ height foP88@Rd-5.n dose dispensing 15 nmachines The

obj ective qf his experiment was to test tablets with different coatings in
dose Compression | Adjusted Tablet height Tablet length
force [kN] (tablet height/tablet weight) [mm]
[mm/mg] * 10°
Batch 1 | 22.0 3.96 19.13
Batch 2 | 20.0 3.98 19.11
Batch 3 | 20.1 4.03 19.13
Batch 4 | 19.9 4,30 19.04
Batch 5 | 20.9 4.11 19.07

The results shows that the lowest tablet height is obtained by wet massing in high
10 shear mixer (batch 1-3), a larger tablet height is obtained by roller compaction (batch 5)
and the highest tablet is achieved by fluid bed granulation (batch 4).

Example 2
Tablets with different coating materials - dispensed in dose dispensing
15 machines
The objective of this experiment was to test tablets with different coatings in dose

dispensing machines.
Tablets manufactured according to batch 1, 2 and 3 in Example 1 were produced. The
20 tablets were coated with a hydroxypropylmethyl cellulose film or a Sepifilm LP ¢10

using a lab-size Combi-Coata (Niro) {top spray).

Table 3, Type of film applied.

Hydroxypropylmethyl | Sepi-film
celiulose film

0.75 % weight gain | 5 % weight gain




di spensi ng machi nes. Tabl ets manufactured according to batch 1, 2 and 3 |n
Exanple 1 were produced. The 20 tablets were coated with a

hydr oxypr opyl net hyl cellulose filmor a SepifilmLP 010 wusing a |ab-size
Combi - Coata (Niro) (top spray). Table 3, Type of filmappli ed.

Hydr oxypr opy film cellulose filmL 0.75 % weli ain %

wei ght gai n b@%@&”ﬁ?szg PCT/ DK2005/ 000337 36 Batch ¥€ g@E%@é’PP"%“x Bat ch
3 X Conposition of hydroxypropyl methyl 38ellul ose film Raw materials" t7o0/o0
ww) | Hypre .,i"“se E16-2-5—H—Fafe—31-5—+H4—Propyl ene glycol 0.5 1V
Purified wat @?053_5 5 @n&sition of SepifilmLP 010 Raw materlals oe wl
SepifilmLP|Ga@kh22 J11 PuriXfied wafer 88 The doatings are applied to the

tabl ets by $E i"énl‘?i' epat-arreters—andrthe—dirensions of 10 the tablets are
measured. T4 oﬁerlr di_ rensi ons Tabl et | hei ght_ Tabljet width [nm] Tablet |ength

[ [m] Batch 1 6.0 9.5 19.1 wuncoated Batch 1 coated 6.0 9.5 19.1 Batch
2 coated 6. 0c3mpodifhnlof hydroxypropylmethyl celiutose film

| Raw materials™" ' *T;{r“%ﬁlw)
| | Hypromellose E15 T 25
Il | Talc 1.5
1l | Propylene glycol 0.5
IV | Purified water 95.5
5
Composition of Sepifilm LP 010

:Raw materials'..; - % wiw
‘ pkd)

i Sepiﬁlm (P00 |
Il | Purified water 88

The coatings are applied to the tablets by standard parameters and the dimensions of
10  the tablets are measured.

Tablet dimensions

Tablet height Tablet width [mmj} | Tablet length [mm]
(mm]
Batch 1 6.0 95 19.1
uncoated
Batch 1 coated 60 95 19.1
Batch 2 coated 6.0 9.5 19.1
Batch 3 coated 6.4 9.7 19.3

The tablets were tested in cassettes for two different dose-dispensing machines at
15  Apoteket AB.



Batch 3 coated 6.4 9.7 19.3 The tablets were tested in cassettes for two

di fferent dose-dispensing machines at 15 Apoteket AB. WD 2005/ 117829

PCT/ DK2005/ 000337 37 Cassettes YNS and BPM fitting a Tosho dose di spensi ng
machi ne and an ATC cassette fitting a Baxter dose-di spensing machi ne were
assenbled and the tablets were tested. 5 All coated tablets were accepted
for dose di spEh¥IWY78Bchi nes. Tablets frombatch 1 uncoed®pKaevwosery dusty
and therefore not ideal for this kind o7 equi pment. The dust is avoided by
applying a coating to the tablets. Exanple 3 10 Testing of round tablets in
dose di spensfagsetiecYilPeard BRAM fitting @choshedase dishersingapeshinesand andd G o test a
round tabl et .l i i ; } ; i feording to
batch 4 in E?(éas?r% e @g&hgmn%}?gggglts%@bﬁhm%ﬁ%ﬁ@%ﬁﬂﬂﬁﬁ?é tabl ets using
13. 95 nm r outereded®kt tool i ng. Tabl et di nmensions Tabl et di aneter Tabl et
height [m] [mM Batch 4 14.02 7.98 The tablets were tested in cassettes
for three.different dose-di spensing nmachi nes at 20 teket AB, The tablets
were accept eéﬁ w‘fedda@gt.sa\feg%%sptﬁg,fﬁgeﬁﬁ HRpEnsing, nachiags- etaﬁgr@ Bafehdpi t e of

t he max. recomoetededrd &ty édstydandehereforesnot ealtfbirthie kitld bf equipentlThe ddstspensi ng
machi nes: Distrj . ' pj Tabl et height [mm] Tosho 14.0
9.4 Baxter %‘%?“%Qé&%p]mgégﬁ?tﬁb%%?#] " 25 The fact that tablets can be

accepted for dose di spensing even though they exceed the
Example 3

10  Testing of round tablets in dose dispensing machines
The objective of this experiment was to test a round tablet in dose dispensing
machines.

A final granulate according to batch 4 in Example 1 was manufactured and
15  compressed into tablets using 13.95 mm round tablet tooling.

Tablet dimensions
Tablet diameter Tablet height
[mm] fmm]

Batch 4 14.02 7.98

The tablets were tested in cassettes for three different dose-dispensing machines at
20  Apoteket AB.

The tablets were accepted for dose-dispensing machines. This was the case in spite of
the max. recommended tablet dimensions for three different dose-dispensing

machines:

Distributor | Tablet diameter [mm] | Tablet height
[mm]

Tosho 14,0 9.4

Baxter 13.2 6.7

Hyupshin 14.0 7.0

25
The fact that tablets can be accepted for dose dispensing even though they exceed the
limits recommended by the dose dispensing machine suppliers illustrates that a
decision must be based on actual trials.



limts reconmmended by the dose di spensing nmachine suppliers illustrates that
a decision nust be based on actual trials. W 2005(117829 '
PCT/ 11K2005/ 000337 38 Exanple 4 Stability of calcium carbonate tablets
This experiment was performed in order to investigate stability of crushing
strength and 5 disintegration time of tablets in open petri dishes at the
condi ti ons oVO395¢1782%0 9% Relative Hunmidity. Tabl ets ndi§TEPIOBE3 Bccor di ng
to Exanple 1, batch 1 were conpared to3& ablets nmanufactured in high shear
m xer and containing sorbitol. Fluid bed based tablets were used as
reference for the evaluation of crushing strength. 10 The manufacture of the
hi gh shear rixaeerplddsed granul ate containing sorbitol were done using the
fol |l ow ng desi [t ufacture: Design Batch 1 Batch 2 Batch
3 Batch 4 ‘é’igﬁiﬂ %ﬁ%@%g@% 307.5 307.5 Amount [gram] G anul ation
time 2 4 2 4Thig eMpalime was peiformed in arderte vesigateGtabiiby af icishing strengtpaid 15 Tabl e
4. CO”F’O c@ﬁnt |6Fﬁh?ééf%b$etﬁﬁ%;5€ﬁgetri@isﬂ8% atl thé-Edrialitidna Gﬁsfsb@'r%b@ (Scoralite)
5352 Sor to m or Povi done K 30 IV Purified
wat er h| gh Relative fu n‘Ea?’e%‘?a'B‘f?C“SB%a'EFO’d!FQE!PzE?‘%‘HP'EQO@a@BlWQ’e VI Acesul fam

Pot assi um 4.gghpanddlto EbRYOHENUERATED iddigh sh¥hd thixéfEe8 @Ehtuimnglseaitall FuidS. 7
bed based tablets were used as reference for the evaluation of crushing strength.

10  The manufacture of the high shear mixer based granulate containing sorbitot were
done using the following design, composition and manufacture:

Design
Batch 1 Batch 2 Batch 3 Batch 4
Granulation fluid 385 385 307.5 3075
Amount [gram]
Granulation time 2 4 2 4
[min)
Sorbitol mean 38 110 38 110
particle size fum]
15
Table 4. Composition
Raw materials . Amounts
Gram
i Calcium carbonate (Scoralite) 5352
I Sorbitol, 38um or 110 ym 1648
i Povidone K 30 28.3
IV | Purified water, high or low amounts 307.5/385.0
Vv Starch 1500 231.2
VI | Acesulfam Potassium 4.28
Vil } Flavour Lemon 321
VIl | Magnesium stearate 25.7




WD 2005/ 117829 PCT/ DK2005/ 000337 39 Manufacture: |11 is dissolved in IV

Il is screened through a sieve 250 pmand mxed with | in a Fielder |ab
scale high shear 5 mxer (1 min mxing tinme). The dissolved Il is added by
atom zation and granulation is carried out for 2 or 4 mnutes. The wet
granulate is dried in a lab scale fluid bed using an inlet air tenperature
of approx. B®20951tH@%granul ate is dried to a maxi num cRATANK20080008T er | ess
than 0,5 % 10 The rest of the excipiengg V, VI and VIII are adm xed and
finally VIIl is adm xed. Tablet are conpressed using a |lab scal e tablet
press, KorscMam¥adwe; and capsul e shaped punch design (9.4 x 18.9 mm) The
manuf acture gf; ngo,Jeh%ﬂ/bed based granul ate was done according to Exanple 1
15 batch 4. T?) ets were conpressed using a Manesty B3B and a round 14 mm
conpound cup punch design. The results of the investigation are shown in

]Eabl e 51( for Ili@(s%méh@d thrck@h@hsle%,zso PmianBInfixed withfi i a B¥REPLE sdaldR I¢§he4a} and in
I gure

ets cotaln r bi accordj n abl e 4.
Tan e s St aBier By e TS s e auastHE Eotop SR BT SRIS O sk ng
strength Di scmhegmmfaramrummuteidays] [N [mMnutes] O 163 7.0 7 87 8.9 30
102 17.5 60 92 15.9 90 86 18.1 25 Table 6. Stability of tablets according
to exanple 1, batch 4 Time Cruching strength [days] [NN 0 87 WD
2005/ 117829 PEIWEHPAREADGAEET in a lab scale fluid bed using an inlet air temperature of

approx. 60 *C. The granulate is dried to a maximum content of water less than 0,5 %

10  The rest of the excipient, V, VI and VIII are admixed and finally VIll is admixed.
Tablet are compressed using a lab scale tablet press, Korsch PH 108, and capsuie
shaped punch design (9.4 x 18.9 mm)

The manufacture of the fluid bed based granulate was done according to Example 1
15  batch 4. Tablets were compressed using a Manesty B3B and a round 14 mm
compound cup punch design.

The results of the investigation are shown in table 5 (for example 1 batch 1), in table 6
{for example 1 batch 4) and in figure 1 and 2 for tablets containing sorbitol according to

20 table 4.
Table 5.
Stability of tablets according to Example 1, batch 1
( Time Crushing strength Disintegration time
' [days] N] [minutes]
0 163 7.0
7 87 8.9
30 102 17.5
60 92 156.9
90 86 18.1
25
Table 6. Stability of tablets according to example 1, batch 4
Time Cruching strength
[days] (N]

0 87




40 1 32 2 30 4 33 7 30 14 31 For both the use of maltitol/xylitol and
sorbitol tablets based on high shear m xer granulation tablets that are-
stable in accordance with the invention can be produced. However, tablets
based on fluid bed granulation do not fulfil the requirerrents of the 5

i nvention. (ﬁOOS/ 117829 PCT/ DK2005/000337 41 dains 1.

cal ci um cont MY Y31 et suitable for dispensing via a H%EBWW@% ng
machine, the tablet conprising a regul 4?1y shaped cal ci um cont ai ni ng
conpound as an—active substance and—a—pharnaceutically acceptabl e sugar

al cohol havi ﬁg a parti dI% size 5 (D(v; 0.5)) bel ow about 150 pm which tabl et
has a porosiRy bel ow 20%0 2. A t abl et accornding to claim1, wherein the one
or nore cal ¢gi-tm-contaHi A8 "eﬁ“cund s—Aqthe formof crystals having a
specific su f‘ace area te?l 1.5 n2/g such as, e.g. about 1.3 nR/g or |ess,
about 1.1 mEFg or |ess, Sabout 0 9 mZ/g or lless or about 0.7 n2/g 10 or
less. 3. A Het accor'ﬂ*..g to—ctarm+—o+—2, wherein the concentration of

t he phar rTB.Ctbu{l cally acceptable sugar al cohol is at |east about 5% w w such
as, e.g., at least about 10% ww, at |east about 15% ww, at |east about

0% ww, at kﬁlat?btth ?\Q?JE@ otzrﬁdﬁ“ 1\9’(’ rs]tBIr anlﬂtsou:bﬁol tﬁeﬁ& b?é%ﬂ%h h%%ﬁ%%r"\‘mxé A tabl et

according to any armaceutical ly

accept abl e sQ@ﬁF'a%ﬂrﬁéwéﬂs "@#ﬁl&ﬁ}@ge lﬁ@@chamamtbmlm\@nao@w@e@ow¢ he nost
about 150 pRLREER, tEflets Baskd ondhid HiA gilBlatidPa@hot 1] I Req@tenidh®s fsd  about 100
pm at the most 20 about 90 pm at the nost about 80 pm at the nost about
70 pm at2t hEVe@P- about 60 pm at the nost about 50 pm such as, at the
nost about 40 pm at the nost about 20 pm such as, e.g., about 10pm 5. A
tabl et according to any of the preceding clains, wherei n the
pharmaceutically 25 acceptabl e sugar al cohol enpl oyed has a nean particle
size in a range of from about 5

b




to about 150 pm such as, e.g., fromabout 5 to about 110 pmor from about 5
to about 80 pm 6. A tablet according to any of the preceding clains,
wherein the sugar alcohol is 30 sorbitol, isomalt, xylitol, maltitol,
mannitol, inositol, lactitol or mxtures thereof. 7. A tablet according to
any of the preceding clains, which has an acceptable taste and nout hfeel
when tested BYOHWOHHAF2Bssi onal /skilled sensory test panel PGF/DKI005@HIT 6 t est
persons. 35 WD 2005/ 117829 PCT/ DK2005/0@9337 42 8. A tablet according to
any of the preceding clains, wherein the tablet is stable towards storage
in a closed &®imai ner at 25 C and 60 % RH for 6 nonths or nore such as,

e.g. for 8 manAlaﬁc.% d&ﬁfaﬁungft%etlsfa.tmioh&swns.ﬁgmaaéceé disp @ity rRachidRr e, for
1.5 years nore, fo years or nore or for. 5 years or nore. 5 9. A

tabl et accor énerfab'@'&oaws'w af??é"aHY &hargs ﬁﬂc'liméPH@'""\Sff@F@P‘t’f‘dtWrta&BYeet i's
stabl e towakdisstaice aAQS pharnacslXgaly accaptabicw@iatiicahdl Kavingd fatticle ditd f or 2

nmont hs or re, as, e for hs _or re. f 6 nmont hs or nore,
for 1 yeaP #8@%{5%@5’“ %q%lvéht'é}‘ t’%%&ﬁﬁfﬁé’of‘:‘gﬁéﬁ'ﬂo‘%%‘){“he precedi ng
clainms, wherein the tablet is stable towards storage in a cl osed contai ner
at 40 C and 5 o}

nore, for 3 éoﬁt%?sﬁl{igé{:%kﬁg tB‘%ﬂalirF1 &%émﬁﬁ‘teabgggltm%%ca%%wk%m%@ accordl ng
to any of t hésipthede efgristals ayingerapeefinsuriaee area driowd - Smf/gsuehasee.o- 15 t he
tabl ets, whegp&lqraGré/d & I6REHLARY wmﬁun&h@g ﬁdom?@g%zw @9 oratBit 079y @ range
of from about 40 to about 150 N s e.g., fromabout 50 to about 140
N, from dBouf’'¢8® to about 140 N or from about 70 to about 140 N. 12. A
tabl et according to any of t he precedlng cl aims, wherein the crushing

Sh R a1 he S e attBRE B e B derning coRGIrRlRY oy PATREUI, o tho

nost about 3@eégepabletsbgarnabhol igbiedst 20Kt S%twmisecm&ste ga.kwlnebst%%ltm%the nost
about 10% or b 0% i t ts after 5
Gays of <t or ik ARGEREL B Why, Hhadt bR B0 T BSLorgt S0P b oA 3,%'

t abl et adéor éhantgebpd?é)ﬂryww the precedi ng clains, wherein the friabili ty of
the tablets

4. A tablet according to any of the preceding claims, wherein the pharmaceutically
acceptable sugar alcohol empioyed has a mean particle size of at the most about 150
um such as, e.g., at the most about 110 ym, at the most about 100 um, at the most

20  about 90 ym, at the most about 80 ym, at the most about 70 ym, at the most about 60
um, at the most about 50 ym such as, at the most about 40 ym, at the most about 20
pm such as, €.g., about 10pm.

5. A tablet according to any of the preceding claims, wherein the pharmaceutically

25 acceptable sugar alcohol employed has a mean particle size in a range of from about 5
to about 150 ym such as, e.g., from about § to about 110 g#m or from about 5 to about
80 ym.

6. A tabiet according to any of the preceding claims, wherein the sugar alcohol is
30 sorbitol, isomalt, xylitol, maititol, mannitol, inositol, lactitol or mixtures thereof.

7. A tablet according to any of the preceding claims, which has an acceptable taste and
mouthfeel when tested by a professional/skilied sensory test panel of at least 6 test
persons.
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Is at the nost about 5% such as, e.g., at the nost about 4% at the nost
about 3% at the nost about 2% at the nost about 1 % at the nost about
0.5% or at the nost about 0.1%during the storage period. 30 14. A tabl et
according to any of the preceding clains, wherein the friability of the

tabl ets, whegosheygs,hn open petri dishes at 25 C and 60?(%’/15%009@0}3?6 nmost
apbou

changes 50% such as, e.g., at the nost about 40% at the npDS 30% at
t he nost about 20% at the nost about 1%% at the nost about 10% or at the

most about 58@Aitétbiﬁggcc%m?ﬁg thlaRF ofARE b@ge&i.#baa?i@g,%l\i%aggﬁgg;ﬁ %ggééneof storage

and runs during remaini ng° storage gqer
PCT/ DK2005/ 0te%3nis staragerin a ciesed spniainas @by o #nyl %43 fop$ moRths §F BeeRvely cl ai s,

wherein the afRapfRBGRoMhs drittore 1801 0ehordes SIGE&E Yo ekdd ¥r MbieURK 1i57BRRCt | ON
does not significa tlﬁ chan%e dur i rél% the storage period. 5 16. A tablet
accordi ng t 0°ReoP £ KBS PLRRE B I O YER T MRFfer ei n water sorption of the

tablet isS5at the nobst about 5% at 25 C and 60 % RH such as, e.g. at the nost
about 4% a Q > t _ahbout. 2% 1 st about 1
% at the m)é'tli ngeg%fc}:@r&‘}ytgﬁﬁth?hrg m@%@8ﬁ%e{l§é_'3%‘%mq€t 'ig\sblgot abl et

accor di ng t otowasdsstoradecn prolesedicaondgingr at 365°C auddiscto iRHdar 2 mosths pr more sotht he
tablet at 25a§e?ﬁ?,qor64)w(ghtﬁ§|o%orte%r Mthg%fﬁ%ﬁegfoﬁng?{eﬁgghn&éx e.g., at the

nost about 40% 'at the nost about 30% a out 20% at the nost
about 15% at the nost about 10% or at the nost about 5% during the storage

period. 1§ 18 sablelcBbrdftgeOas sidhd Rediiihgaithd) Svhdfeit Bl idliet & fhyid. Wherein

the disintegration tine - determned according to Ph. Eur. - is at the nost
about 30 i nlOMGER Spzagen g closed paANesLE0 bR 751% RH for 1 FPTifuor mere a¥fet
accor di ng t cagiR)g. Gbr 2 MENtAE BCAOIeNDr 8 ndnile or WORY &ifdr & MentHs &1 mdregr ation tine at
t he nost changes 50% such as, e.g., at the nost about 40% at the nost about
30% at the nost about 20% at the nbst about 15% at the npbst about 10% or
at the nost 1hiAcebledcondingngary dfitheeprpeadingaiairns twhetedr the cafshieg sBergithyef of

storage gid fHRsh 8! WA stdi&i in open petri dishes at 25 °C and 60 % RH, is in a range of
from about 40 to about 150 N such as, e.g., from about 50 to about 140 N, from about
60 to about 140 N or from about 70 to about 140 N.

12. A tablet according to any of the preceding claims, wherein the crushing strength of
20 the tablets, when stored in open petri dishes at 25 °*C and 60 % RH, at the most
changes 50% such as, e.g., at the most about 40%, at the most about 30%, at the most
about 20%, at the most about 15%, at the most about 10% or at the most about 5%
during a time period that starts after 5 days of storage and runs during the remaining
storage period.
25
13. A tablet according to any of the preceding claims, wherein the friability of the tablets
is at the most about 5% such as, e.g., at the most about 4%, at the most about 3%, at
the most about 2%, at the most about 1%, at the most about 0.5% or at the most about
0.1% during the storage period.
30
14. A tablet according to any of the preceding claims, wherein the friability of the
tablets, when stored in open petri dishes at 25 °C and 60 % RH, at the most changes
50% such as, e.g., at the most about 40%, at the most about 30%, at the most about
20%, at the most about 15%, at the most about 10% or at the most about 5% during a
35 time period that starts after 5 days of storage and runs during the remaining storage

period.



remai ni ng storage period. 25 20. A tablet according to any of the preceding
clains, wherein at |east 50% w w such as, e.g., at |east 60% w w at | east
about 70% w w, at |east about 75% w w or at |east about 80% w w of the

cal ci um contai ni ng compound is released within at the nost about 2 hours
such as, ., at the nost about 1.5 hour, at the nost about 1 hour, at 30
t he nost abgwpza@“msw or at the nost about 30 min. 21. ARCIAK250888Drding to
any of the preceding clains, wherein th4s dissolution tinme - neasured as the
time for 60% w w of the cal ci umcontaining conpound to be released in a

di ssolution test according to USP - at the nost changes 50% such as, e.g.,
at the 35 nofg. aAabBEiettacdétding & arlyht? tHDwéceai uram@%he@tn thé\gppBardncabotié 20% at

t he nost abou 05/1 829 PCT/ 337. 44 15% nost about

10% or at th@gﬁb%stgag %V'a\fﬁ' 'rﬁﬁe%\'c’?g g??'@iﬁcapﬁya‘t!h 't’rg'gqgefter 5 days

of storage astorageipericduri ng the remai ni ng storage peri od. 22. A tabl et

accor di ng to any of the preceding clains, wherein the calciumcontaining 5

conpound 1s a calciumsalt. 23. A tablet according to any of the preceding
cl ai ns, wher 1. A tablet acadrding tn anylof tﬁesnreqsahgictaima;a!hb'@mawaéer soeptigaof the t abl et

accor di ng t%&bﬁk%h%émo%oﬁi 5%%?‘&53‘&' d%h é‘se gﬁosggg%ﬁ‘ mean

particle size correspon hat o Scora 25. A

t abl et accor‘t%r@"ﬂ%“@frtépwtgﬂ abﬁéﬂ@?ﬁ‘@&l%ﬁtﬁﬁ*@dﬂ%ﬁh@é1f/ﬂsa§66ﬂ1ﬂ51te 1 B or

Merck  2064. abbot @6% ofat AB hidkt AEP0.64,Ng to any of the pr ecedi ng cl ai ns
conpri SIBQ one or nore second cal ciumcontaining conpounds sel ected from

t he group’ consisting of bisglycino calcium calciumacetate, calcium
carbonat e, cH. oitaletccbading & anyalf tHelpreceiding atains, waéreinlwater(siotpnaﬁ ef thal at e,

cal oi um o yoBPSi 8o R TR0 Rt ableniR) SR sRARE e g BLfp Rbcabolt uoonat e
hydr oxyapat i 4054, at theanastratheut 8efb et ﬂmmstlahmut@@%oatl then anost, aboal ‘tﬁ%J @t the

| act ogl ucon Gsta &Lt%%rﬂr apfﬁgmf’%lﬁmt g@ldgm%gtggggg c!:al cium stearate and

trical ci um phosp ate A tabl et accor t he preceding cl ai s,
wherein ﬁwe anount of the 25 cal ci um cont ai ni ng corrpound corresponds to

from about 1{}) altapi@lREdrdiAg P arydf R preceding claims, wherein the disintegration time —
determined according to Ph. Eur. - is at the most about 30 min such as, e.g. at the
most about 15 min.

20  19. Atablet according to any of the preceding claims, wherein the disintegration time at
the most changes 50% such as, e.g., at the most about 40%, at the most about 30%, at
the most about 20%, at the most about 15%, at the most about 10% or at the most
about 5% during a time period that starts after 5 days of storage and runs during the
remaining storage period.

25
20. A tablet according to any of the preceding claims, wherein at least 50% w/w such
as, e.g., at least 60% w/w at least about 70% w/w, at least about 75% w/w or at least
about 80% w/w of the calcium-containing compound is released within at the most
about 2 hours such as, e.g., at the most about 1.5 hour, at the most about 1 hour, at

30 the most about 45 min or at the most about 30 min.

21. A tablet according to any of the preceding claims, wherein the dissolution time -

measured as the time for 80% w/w of the calcium-containing compound to be released

in a dissolution test according to USP - at the most changes 50% such as, e.g., at the
35 most about 40%, at the most about 30%, at the most about 20%, at the most about



such as, e.g., fromabout 150 to about 800 ngy, from about 200 to about 700
ng, from about 200 to about 600 ng or from about 200 to about 500 ny Ca:
28. A tablet according to any of the preceding clains, wherein the total
concentration of 30 the one or nore cal ci um containing corrpound isin a

range of frogephptirdd% to about 99% w w such as, e.g., 9@@@}9 W3745% to
about -98% w w, from about 50% t o about 5% w w, from about to about 90%

w w or at |east about 60% w w, at Ieast4 bout 65% w w, at |east about 70%

Ww. 35 29. Asdallikd ma&%amu@ga &Qat ﬁf&)fnd%i alS&‘u?SWd%uﬁﬁ‘é’b fifhe PeAbdTataHsAl Ni Ng
from about 60%to about 95% w w he cal ci um cont ai pni. ng conpound and from

about 5%to &BYurd am%%mag@e@@m?féwgﬁ@ﬂﬁmm#%@%@eﬂo 45 w w of the
pharmaceutical ly accept abl e sugar aI cohol, provided that the sum does not

d 100% bl et t f th di ng_cl ai
contai ni ng 1 Park aBBL48HMBIS apBTine segHR R e heBaB R sthiagou: 6506

to about 80%cwhpounfl ig deatciarh salim cont ai ni ng conpound, from about 5 to about
35% w w such as, e.g., fromabout 15 to about 30% w w of the
pharmaceutically acceptabl e sugar al cohol and fromabout 1 to about 15% ww
of one or noR8 Alakieharserdingde Bhyofdee rrpeadiigciains.iwhieeain thegalgiupr satds i ve

subst ances, prENIEREndtBat the sum of ingredients anounts to 100% w w. 10
31. Atablet according to any of the preceding clains further conprising one
or nore pharmaceutically acceptable excipients or additives, or one or nore

t1 geg gpextwcglbh YA tablef édgbﬁdir@% braimd 23 meﬂmaaﬂm@a}@&u&msl a/sr{is% 'aﬁ@a sdaat ances.
tabl et according to inms further conprising
vitam ns or ﬂéﬂ%?éﬁ’?@e& %%¥'Iaiﬂi Oﬁ'l' Ao T'g'fn%%%K or Magnesium 33. A
tabl et according to claim 32, wherein the content of Dvitamin in the tabl et
at the nost tsag w, at the
nost about 3%%9)?\/@%\/95#1@/@ %%94 %F rEﬁbC%w"'%gﬁérQ\fn\ﬁ ed'url ngﬂfg hg]ogﬁ o\rt\gzla(ge
peri od. 34. A0&dabl et according to claim32 or 33, wherein at |east 50% w w
such as, 46.9., at [least 60%w w at |east about 70% ww, at |east about 75%

w w or at |east about 80% ww of the Dvitamin is released within at the
nost about 22fhdtieklekasesrdigg to anyof thespregading pinimg, sampyisingione o5MeELFecoat t he nost

about 1 hour cal@imicbRaifipglcoMpeuHds 48lettbdfréh tf grblifEcdiBiling cFbRiglycia® m n.
calcium, calcium acetate, calcium carbonate, calcium chioride, calcium citrate, calcium
citrate malate, calcium cornate, calcium fluoride, calcium glubionate, calcium

20  glucenate, caicium glycerophosphate, calcium hydrogen phosphate, calcium
hydroxyapatite, calcium lactate, calcium lactobionate, calcium lactogluconate, calcium
phosphate, calcium pidolate, calcium stearate and tricalcium phosphate.

27. A tablet according to any of the preceding claims, wherein the amount of the

25  calcium-containing compound corresponds to from about 100 to about 1000 mg Ca
such as, e.g., from about 150 to about 800 mg, from about 200 to about 700 mg, from
about 200 to about 600 mg or from about 200 to about 500 mg Ca.

28. A tablet according to any of the preceding claims, wherein the total concentration of

30 the one or more calcium-containing compound is in a range of from about 40% to about
99% wiw such as, e.g., from about 45% to about 98% w/w, from about 50% to about
95% wiw, from about 55% to about 90% w/w or at least about 60% w/w, at least about
65% wiw, at least about 70% wiw.

35 29 A tablet according to any of the preceding claims containing from about 60% to
about 95% wiw of the calcium-containing compound and from about 5% fo about 40%



35. A tablet according to any of clainms 32-34, wherein the dissolution tine
-nmeasured as the time for 60% w w of the Dvitamn of the tablet to be

rel eased in a dissolution 30 test according to USP - at the npbst changes 50%
such as, e.g., at the nost about 40% at the nost about 30% at the nost
about 20% at the npst about 15% at the nost about 10% or at the nost
about 5% dur i r?gzgl’tllaf?ﬁ period that starts after 5 days ofCVREYPHYESAnd runs
during the remaini ng st orage peri od. V\D4§0051117829 PCT/ DK2005/ 000337 46

36. A tabl et cc ny, of t rece ere nthetablet is
coated with ¥ ﬁ%mﬁeu ‘é’yaﬁfﬁﬂ 6'8?rg‘6opg'h§ @'ophi (hﬁwg M98t ©lsuch as,
e.g., hydroxyqaedppt)%mt/hyl cel | ul ose (HPI\/C) and hydroxypropyl ceI | ul ose (HPC)

5 37. A tablet according to claim36, wherein the coating is applied in an
anount t hat corresgonds to an increase in weight of the tablet of at the

nmost about 280w tablehiageorting to@ny)of they preceing RIS serieiping frompahoy) 604e abgtd nost

about 1% w/ Woad, Wi s@cﬂé’eﬂg% Qifontétsam sﬁ@@t&abo& a?lﬁt’/wtupof(tne?éa%.m\sbrhaﬁiﬁe on the
wei ght of the uncoated

bl e a
B boodi ng ¢l SPTHESNA. 9B SBoH R Abckt 3506 N i 3ot B KT EoRId SRRt Al o
tablet. 39. A abthephaoaocsulicsly aceepedoii stigdalcahbl ana fivasataint Aecspledsde taste

W th respect to . sweet av and | Ki.ness en tested by a

bt of esst onal MLAPI TP DRTE ErapEl ey BRiooRR oipPERs AlbeqiShfiles’ 10 o

t abl et accor @'ravtyeumacthaisnm]qf ingresientsrantduetsttah0@% svihave a shape and di nensi ons
essentialhy as shown in Figure 4 herein, a height between 6 mmand 7.5 mm

and a vvel ght below 1750 ng for a content of el ementary cal ciumof 500 ny.
20 41. A t abPBé&tA tablebacsiontingtte anngf the prepedingr daiwsl furitjecsampniging ane demorgonpr i si ng

a sweet ener ﬁﬁ‘l‘tﬁgétﬁ‘tgalfyrae&pttznﬁe &Icfatéﬂtscd? 'aédnﬁ‘Jeb 6 ok oﬂ%ﬁertﬁérﬁpetfn&él@t ose,
gl ycerin, glucose, isomalt | a ol, lactose, maltitol, naltose, mannitol,

sorbitol, suEP@E’@""c“F%{@éPS’@éd'aﬂ'?"éFFéf'b%‘é“’e SWW‘P@ al i t ame, aspart ane,
acesul fam pot assi um cycl am c acid, cycl amate sal t (e.g. 25 cal cium

cycl amat sqgi cla i ne di hydrochal cone t haumat i n,
sacchari ﬁs sggcﬁ:@’%a?ﬁ n éaay gfgﬁ%ﬁ'ﬁ gscéad'f:'ﬁﬁt"%ﬁr coé'}ﬂr'ﬁ'f‘%ﬁll@%sc?farl n,
pot assi um satrEEs such ssoidarmbarcoditamine or Magnesibmse and mi xt ur es thereof. 30

33. A tablet according to claim 32, wherein the content of D vitamin in the tablet at the
most changes 20% w/w such as, e.g. at the most about 15% w/w, at the most about
20  10% w/w or at the most about 5% w/w during the storage period.

34. A tablet according to claim 32 or 33, wherein at least 50% w/w such as, e.g., at
least 60% wiw at least about 70% wiw, at least about 75% w/w or at least about 80%
wiw of the D vitamin is released within at the most about 2 hours such as, e.g., at the

25 most about 1.5 hour, at the most about 1 hour, at the most about 45 min or at the most
about 30 min.

35. A tablet according to any of claims 32-34, wherein the dissolution time -measured
as the time for 60% w/w of the D vitamin of the tablet to be released in a dissolution

30 test according to USP - at the most changes 50% such as, e.g., at the most about 40%,
at the most about 30%, at the most about 20%, at the most about 15%, at the most
about 10% or at the mast about 5% during a time period that starts after 5 days of
storage and runs during the remaining storage period.
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36. A tablet according to any of the preceding claims, wherein the tablet is coated with
film-coating e.g. hydrophobic or hydrophilic polymers such as, e.g.,
hydroxypropylmethylicellulose (HPMC) and hydroxypropylcellulose (HPC)

37. A tablet according to claim 36, wherein the coating is applied in an amount that
corresponds to an increase in weight of the tablet of at the most about 2% wiw such as,
e.g., at the most about 1.5% wiw, at the most about 1% w/w or in a range of from about
0.25% to 0.75% w/w based on the weight of the uncoated tablets.

38. A tablet according to any of the preceding claims in the form of a chewable,
suckable and swallowable tablet.

39. A tablet according to claim 38, which has an acceptable taste with respect to
sweetness, flavour and chalkiness when tested by a professional/skilled sensory test

panel of at least 6 persons.

40. A tablet according to claim 1, wherein the tablets have a shape and dimensions
essentially as shown in Figure 4 herein, a height between 6 mm and 7.5 mm and a
weight below 1750 mg for a content of elementary calcium of 500 mg.

41. A tablet according to any of the preceding claims further comprising a sweetener
selected from the group consisting of dextrose, fructose, glycerin, glucose, isomalt,
lactitol, lactose, maltitol, maltose, mannitol, sorbitol, sucrose, tagatose, trehalose,
xylitol, alitame, aspartame, acesulfam potassium, cyclamic acid, cyclamate salt (e.g.
calcium cyclamate, sodium cyclamate), nechesperidine dihydrochalcone, thaumatin,
saccharin, saccharin salt (e.g. ammonium saccharin, calcium saccharin, potassium
saccharin, sodium saccharin), sucralose and mixtures thergof.



