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neurosecretory granul unc I'on~o

i nt r acel paftigvlaterdaierakintocey | tablats stah es chewiegeatsets0 (Bur goyne RD. Bi ochi m

Bi ophys Acta 1984;779:201-16). The secretion of hornones and the activity
of key enzymes and proteins are dependent on calcium Finally calcium as a
cal ci um phegfsisanineeniph éxbasmdfaerthe findings that thedesilt et dygomérdadoskel et on

(Boskey process by which a calcium-containing compound is agglomerated depends on the
particular shape of the calcium-containing compound and the micro structure of the
material used as a binder in the agglomeration process.

20
Background ,
Calcium is essential for a number of key functions in the body, both as ionized calcium
and a calcium complex (Campell AK.Clin Sci 1987; 72:1-10). Cell behaviour and
growth are regulated by calcium. In association with troponin, calcium controls muscle
25  contraction and relaxation (Ebashi S. Proc R Soc Lond 1980; 207:259-86).

Calcium selected channels are a universal feature of the cell membrane and the
electrical activity of nerve fissue and the discharge of neurosecretory granules are a
function of the balance between intracellular and extra cellular calcium levels

30  (Burgoyne RD. Biochim Biophys Acta 1984;779:201-16). The secretion of hormones
and the activity of key enzymes and proteins are dependent on calcium. Finally calcium
as a calcium phosphate complex confers rigidity and strength on the skeleton (Boskey
AL. Springer, 1988:171-26). Because bone contains over 99% of the total body

calcium, skeletal calcium also serves as the major long-term calcium reservoir.
35



AL. Springer, 1988:171-26). Because bone contains over 99% of the total
body cal cium skeletal calciumalso serves as the major |ong-termcal cium
reser voi rwo 2865/M€42005/ 115342 PCT/ DK2005/ 000338 2 Cal cirampaabészosissh as,
e.g., calciumcarbonate is used as a spurce of calcium especially for
patients suffering fromor at risk of ‘Osteoporosis. Mreover, calcium

car bonat %dléud‘l%ﬁﬁs S5onds, @ﬁjadcar&% Btohhidds BEEdSs A @o@r’&b%@ chich@p! ets. 5

Furt hernore cl um may ve anticancer actions within the col on. Several
prelini naaﬁpe@allydpre@atueatﬁesuéfﬁaomfrﬁm at sible PLORtRPRII@Sin Mrae¥RfeCa¢IU®al ci um

supp! eeRbAldnaR b Bs@PaosH AbAthairbikii AR SRhad kel cancer. There is

i ncreasing evidence that calciumin conbination wth acetylsalicylic acid
(ASA) and other non- steroidal anti-inflammatory drugs (NSAIDS) reduce the

ri sk ghe g gmﬁﬁr Céélé?&rﬁ%%)e ak,@a%e&&rer a&%ew.thrnetﬁe%ﬁ)h studbes suggest that

cal ci um m ght | eve nstrual rome M5). Sone researchers
bel i eve tpﬁ%{lmlmrs‘ﬁﬂ—@!ﬁSMGﬁHOWQIh@hRﬁlqﬂéQGI@&% Pl’dﬁtaéﬁﬁé’féﬁlC'UUhderl ying factor in

the develsﬂﬁ%@ﬁ%nﬁinoﬁh@l%bﬁ&?@@%th r{eauégaeco%m%an @é}ic%rtﬁ%r%nﬁ&eéén@f a 466

person gro re- nenopausal women from acr oss US were tracked for
t hree nemsyidenes th@y@al@gmamombmétlgn vl asz@twl@alwyhmm@ é‘r\%/i\mﬁdsqztbgn RAfents daily

t hr Oughogﬁergﬁglh%%)%én gﬁat 2 a@g §N§§fﬁng$e&it%v’:ﬁ9 ke fR%r@biokdigaWomen who

took place npt o 30% of those receiving calcium
t abl 80 dicancgZ0 Cal ciumsalts like e.g. calciumcarbonate is used in tablets
and due to the high dose of <calciumrequired, such tablets are often in
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obtain a sul
placebo had PMS related symptoms. Only 30% of those receiving calcium tablet did.

20  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 chewable tablets containing a calcium salt, which tablets have a
pleasant taste and an acceptable mouthfeel without the characteristic dominating taste
or feeling of chalk.

25
Furthermore, i) the high dose of calcium carbonate (normally 300-600 mg of elemental
calcium twice daily, corresponding to 750 - 1500 mg of calcium carbonate twice daily),
ii) the inherent poor properties of regular shaped calcium carbonate with respect to
tabletting properties like compressibility, which accordingly calls for the need of adding

30  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
suitable small size, which is conveniently small for a patient. Sufficient taste masking is
another major challenge when formulating chewable tablets.
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conpressibility, and iii) the extrenely bad taste or nouthfeel of a calcium
salt itself especially with respect to chal kiness nmake it very difficult

to preparwoaotsahba that has a suitable snmall size, whipch/mRoemovsai ently
smal|l for a patient. Sufficient taste %skl ng is another nmgjor challenge
when formul ati ng chewabl e tabl ets. 2016/ 1 21)1)5/ 115342 PCT/ DK2005

/000338 Fhe Pr&sapit BvERbrd Iﬁ%%&ﬁo@ar{'@é@\ﬁ%ﬁl RRAUEAS ¥.0\RNelvable RAKIEHCI Ng €. g.
chewabl e tabl ets containin ysi ol ogi cally tolerabl e cal ci umcontaining

conpound CBytai¥icg pays@%lﬁ%llyg@Ie%@&@%mgnbwgmg)ma@w Ry usingea

cal ci um ?@A’Hlﬁét@'cﬂ&pﬁgﬁ'%gyﬁlgme-ﬂt‘@s SRS HhBLR- cdrﬁalﬁi% %bﬁ@guﬁﬂ tiharanlisieOf any
sol vent wat er i nvol ves the technique of roller 5 conpaction of

t he cal cﬁm givad éonthpwgJS@c%ﬁam pelvens (¢-8r Wﬁ@@g%ﬂﬁY%ﬁ%thﬁé%hﬁ@U&ﬂf felisr e

propesti %mb@étnéd%ftthébalﬁiﬁﬁ*ﬁmlﬁl dqq'cBhﬁo@wcﬁt%'fbﬁn Q?@l@%raﬁ@é AAvine Buitdle €. 9.
tabl et s. 54 333 (St auf em cal any) descri bes a process of

conpact i rﬁéoﬁeirﬁ*ﬁﬂ? fObWPEPr%e%ﬁngdaﬁocﬁ BRHISIRg g e Wigh A8are- SRDIRTS] | er
conpacting to obtain a powder. The 10 powder obtained has a |arger bulk
density than the starting material, which nmakes it suitable for use as an
exci pi entER ¢0p¢ §§§é$ﬁ§ff%@?%6%ﬁqnb%nyi adncabas a prpcesh of ePPI¥Ngng 054 333

the pr eS%@chlé%\éﬁ'&b!c% El%‘bhﬁt%tbqur%yofrr&@r%Bmﬁgﬁ%%'o%fhlﬂ\’atp@wﬁéne TAkm of
i ncreasing t | k density of pharmaceutical | y "accept abl e ex0| i ent, but

as amov@pwd%@bia@eﬂbas ad@g@rnwlaﬂeww thangthe siartingdLimptariay Wikchagakesner at es of

parti cl egyitdhlOfHese 8 a%%xbn’ﬂf‘ern%%ﬁo&Jb?nd’@?d?m@é‘édﬁcﬁitﬁbl%tszﬂw Esht@sBioZs bhat i's
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tablet (WO 001 73). In contrast to WO O 973 the method accordl ng to

t he i nvemateial H&@@ thiAblelprslielyas eg. e‘if‘%\fablﬁ tﬁaliekﬁgth@mavsam aceeigblertagiet her by
a wet gr aAdloftdRmhiegocess, which neans that the nethod according to the 25
i nvention advant ageously can be enpl oyed when it is desired to incorporate
substances that are sensitive towards humdity. An exanple of such a

fﬁbzt aﬂ;ﬁ%@%ulﬁq nl’t:gé@ Bedh 4dikib& thaDtneSualiy o B RARIBREINMA] Borfp&@lact um sal t
2 as well as the method for preparation of a pharmaceutical composmon containing the

calcium-containing compound are of great importance in order to obtain acceptable
taste and mouthfeel of a chewable tablet (WO 00/28973). In contrast to WO 00/28973
the method according to the invention does not employ a step of binding the particles
together by a wet granulation process, which means that the method according to the

25  invention advantageously can be employed when it is desired to incorporate
substances that are sensitive towards humidity. An example of such a substance is
vitamin D that often is included together with a calcium salt in a pharmaceutically
dosage form. The present invention provides a simple and cost-effective alternative
method to obtain such a dosage form without the need of a step e.g. involving wet

30 granulation.

Description of the invention
It has surprisingly been found that roller compaction of a calcium-containing compound
together with a pharmaceutically acceptable sugar alcohol that has binding properties

35 improves the properties for pharmaceutical use of the compacts obtained thereby.



dosage form The present invention provides a sinple and cost-effective
alternative nethod to obtain such a dosage formw thout the need of a step
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material (i.e. the calciumcontaining conpound) so that  an acceptabl e
t aste, mqesématm%nta@mrsé nopeesdion daporiant praperiias Aithe wetssiabhartheg a

smal | er (@RI cbiiainirt donhodiAd) 8 FPhRBLRpIAN RsENthol@ifbdieteloan pbhe present
inventors have foundthat the use pharmaceutically acceptable sugar

al cohol s o®&imdadi ng material in the aggl oneration process is particularly
suitagle. However, in order to obtain suitable properties of a roller
conmpact ed conposition 20 containing a calcium containing conpound, two
maj or f adVih an aineof presatingha smalierdaliet thaistil hgp apeeniable fasieand mouthfeel,

cal ci um GRDLBLEMIN AT AUNS 8 Bhd: (R0 Bsd BBk AR acugble dlgzphol used as

a binder in the agg onerati on ﬁr ocess. his end the pr esent i nventors

have f ourdrohplstasvirdingmetasial iarthy agalametationPeagas ErarieURTYgsUiBRiBound i s

However, in order to obtain suitable properties of a roller compacted composition

20  containing a calcium-containing compound, two major factors are important, namely
the properties of the calcium-containing compound itself and the choice of sugar
alcohol used as a binder in the agglomeration process. 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

25  acceptable end result - it is very important that the sugar alcohol used has a micro
structure, i.e. a structure that enables a certain deformation and sufficient distribution
throughout the tablet during the roller compaction process in order to establish
sufficient bonding between the individual calcium (and sugar alcohol) particles.

30 In the present context, the term "regularly shaped" in connection with a calcium-
containing compound is intended to denote that the individual particles as evidenced by
SEM have a rounded or smooth-like surface like e.g. the cubic-formed crystals shown
in Figure 15 herein. The regular shape results in a relatively low specific surface area,
that is below 1.5 m?/g
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used, which has very poor conpressibility properties itself, then - in
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properties ‘@oﬁgtor ﬁﬁ&ﬁ&etsm %Hﬁ’é?'lﬁ'g Hoe&ﬂélﬁ godd8nBALELRhSe Féifs With €. 0.

sorbit ol in or er to obtain good and acceptabl e
results mp&ﬁ%dioeswﬁnmg$&engﬂuSh|ng strength. 20 Accordingly, the
pharmaceutical |y acceptabl e sugar al cohol enployed according to the

invention has a nean particle size of at the nost about 150 pm such as,
e. g. 20at Acgerdingly, the pharmaceutically acceptable sugar alcohol employed according to the

invention has a mean particle size of at the most about 150 um such as, e.g., at the
most about 110 um, at the most about 100 ym, at the most about 90 ym, at the most
about 80 ym, at the most about 70 um, at the most about 60 ym, at the most about 50
um, at the most about 40 um, at the most about 30 um, at the most about 20 um or

25 about 10 pm.

In specific embodiments, 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 ym or from about 5 to about 80 ym.

30
Furthermore, it would have been expected that use of e.g. sorbitol in a much smaller
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

35 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 well
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as such §s,WEHd dék3ige form based on the particulate material. The sugar alcohols employed
20  have binding properties and - as in the case of sorbitol and isomalt - preferably

sweetening properties.

In order to achieve satisfactory results, the sugar alcohol (binder) must be present in
the particulate material in a concentration of at least about 5% w/w such as, e.g., at
25  least about 10% w/w, at least about 15% w/w or at least about 20% wi/w.

Use of roller compaction as a means for agglomeration of a calcium-containing
compounds to obtain a particulate material that is suitable for use in the preparation of
e.g. chewable tablets having an acceptable taste and mouthfeel, has two critical

30  parameters, namely the shape of the calcium carbonate crystals and the structure of
the sugar alcohol crystal. Moreover, the pharmaceutically acceptable sugar alcohol
(binder) is normally present in a minimum concentration of about 5% w/w or about 10%

wiw.

35  Furthermore, it has been also been observed that when a calcium-containing

compound is employed that has a bulk density of at least about 0.7 g/ml (such as e.g.
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Nor mal |y, I"ate nateri al pr ocessed into a
conveni erlihatatdmagmes difficult for a patient to chew. Accordlngly, it is important to balance the

crushing strength to an acceptable level. As shown in the example herein, it is possible

20 to determine whether a specific sugar alcohol 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 photo showing that the sugar alcohol has a micro structure and
i) a test showing the compressibility properties of the sugar alcohol itself. To this end,
the pharmaceutically acceptable sugar alcohol - when compressed into tablets

25  containing 100% w/w of the sugar alcohol using 11,29 mm flat faced punches and a
max compression force of 25kN - has a slope of correlation between crushing strength
(measured in N) and compression pressure (measured in (N) of 7 x 10 or more, when
tested using a Schleuniger Hardness Autotester 4 or Schleuniger Tablet tester 6D and
a tablet placed with the longest dimension orthogonal to the jaws of the crushing

30 strength apparatus.

The inventors have found that it is of great advantage in the roller compaction process
to use a pharmaceutically acceptable sugar alcohol that has binding and sweetening
properties. Examples of suitable binders or sweeteners include sorbitol, maltitol, xylitol,

35 fructose, lactitol, isomalt, tagatose and manitol. Sorbitol has a sweetening effect
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invention, sorbitol can be used as a binder (having sweetening properties) in tablets

based on roller compaction and important deviations from the reported use of sorbitol

are necessary.

25 1. Sorbitol should be finely dispersed or distributed between the particles of the
calcium-containing compound in order to secure an optimal or a good as possible

binding; this leads to limitations with respect to the particle size of sorbitol.

2. A particle size of sorbitol corresponding to Dgs < 100 um seems to be suitable. The
30 particle size is measured employing Malvern Mastersizer and the size is given as
D(v;0.5).

3. The concentration of sorbitol should exceed that of 5% w/w and approx 20% w/w

seems to be fine.
35



In the literature (see Pharmaceutical Technol ogy, volunme 1 (tabletting
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Provided that a sugar alcohol is employed that fulfils the above-mentioned criteria it is

20 possible to use one or more sugar alcohols that not necessarily fulfils these criteria, but
has other functions e.g. as a sweetener. Such sugar alcohols are typically selected
from the group consisting of mannitol, xylitol, maltitol, inositol, and lactitol, and mixtures
thereof. Examples are Sorbitols, Neosorb P100T, Sorbidex P1666B0 and Sorbogem
Fines Crystalline Sorbitol available from Roquette Freres, Cerestar and SPI Polyols

25  Inc. respectively. Maltisorb P90 (malltitol) available from Roquette Freres, Xylitol CM50,
Fructofin CM (fructose) and Lactitol CM50 available from Danisco Sweeteners, Isomalt
ST-PF, Isomalt DC100, Gaio Tagatose and Manitol available from Palatinit, Arla Foods
and Roquette, Freres respectively. Further examples of suitable saccharide-based
binders/sweeteners include sucrose, dextrose. Specific qualities of sorbitol and isomalt

30 that do not fulfil the above-mentioned criteria may of course also be added.

In a specific embodiment, a particulate material according to the invention may

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,
35 e.g., about 1:1. A mixture of isomalt and xylitol is also suitable and in such cases, the
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However , %agrowﬂtmaumeépwa@éf@ﬁdemlxwﬁ@s #eredum cont ai ni ng conpound f or
use in the roller conpaction process accordlng to the invention has a

regul ar shape such as a calciumsalt |ike calcium carbonate in specific
qual i ti edNommally ther eqniend oh disiegulaiinghaned|cglciim-santaining caamrquishit Biebonat e and
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Scoralite 1B or Merck 20 a speC| fic embodi nent, the 10 cal cium

car béRat éropga%flg%l tp@bgu@éb/p w[()g,r Fam abeid 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% w/w, at least about

70% w/w or at least about 75% w/w.

The particulate material obtained by roller compaction may comprise 100% w/w of the
25  calcium-containing compound or it may comprise from about 50% to about 90% w/w

such as, e.g., from about 70 to about 80% w/w of the total amount of calcium-

containing compound contained in the tablet. Accordingly, a part of the total amount of

calcium-containing compound may be added after roller compaction.

30  As mentioned above, during the roller compaction process, the calcium carbonate and
the sugar alcohol are brought in close contact and due to the micro structure of the
crystal of the sugar alcohol, the sugar alcohol crystals are squeezed between the
calcium carbonate crystal. Accordingly, a SEM photo of the particulate material - when
compressed into a tablet - shows that a surface of a deformed particle of the

35 pharmaceutically acceptable sugar alcohol is in close contact with surfaces of the

crystals of the one or more calcium-containing compound.
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20
In a specific embodiment a particulate material according to the invention contains from
about 60 to about 95% w/w of the calcium-containing compound and from about 5 to
about 40% w/w of the pharmaceutically acceptable sugar alcohol, provided that the
sum does not exceed 100% w/w.

25

In another specific embodiment a particulate material according to the invention
contains from about 60 to about 94% w/w such as, e.g., from about 65% to about 80%
w/w of the calcium-containing compound, from about 5 to about 35% w/w such as, e.g.,
from about 15 to about 30% w/w of the pharmaceutically acceptable sugar alcohol and
30 from about 1 to about 15% w/w of one or more pharmaceutically acceptable excipients
and/or active substances, provided that the sum of ingredients amounts to 100% w/w.

More specifically, a particulate material according to the invention preferably contains
from about 65% to about 80% w/w such as, e.g., from about 70% to about 75% wi/w of
35  the calcium-containing compound and from about 15% to about 25% w/w such as, e.g.,

from about 20 to about 25% w/w of sorbitol or isomalt or mixtures thereof.



invention leads to a particulate material that has such a flowability that
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in the f unit- or nit osa orm such as, e.g.,
in the fpossildé. tabl ets, capsul es, sachets, beads, pellets or the i ke.

20 A solid dosage form according to the invention may contain an amount of the one or
more calcium-containing compounds corresponding to from about 300 to about 1200
mg calcium such as, e.g., from about 400 to about 600 mg calcium. Normally, the total
concentration of the one or more calcium-containing compound in the dosage form is in
a range of from about 40% to about 99% w/w such as, e.g., from about 45% to about

25  98% wiw, from about 50% to about 95% wi/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% w/w.

In a specific embodiment, the total concentration of the particulate material contained in
the dosage form is from about 65% to about 100% w/w such as, e.g., from about 70%

30 to about 98% w/w, from about 75% to about 95% wi/w, from about 80% to about 95% or
from about 85% to about 95% wi/w.

In another specific embodiment, a solid dosage form according to the invention

contains from about 60% to about 95% w/w of the calcium-containing compound and
35  from about 5% to about 40% wiw of the pharmaceutically acceptable sugar alcohol,

provided that the sum does not exceed 100% w/w. Alternatively, a solid dosage form



In a preferred enbodi ment, the solid dosage formaccording to the invention
is in the 10 formof tablets. In a specific enbodiment the tablets have a
shape andwdiznesgsaps essentially as shown in Figure 24poemad2n05/00h3s shape
is especially designed to easily break the tablet into two halves of
essentially the sane size, i.e. essenti al | y containing the same 15 anount
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cont ai ne%P??'W“'CPH iy GPY is from about 65%to about 100% w w such as,
e.g.40 from about 70% 30 to about 98% w w, from about 75%to about 95% w w,

from about 80%t o ,abou S% or . from t 0 200 :
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cont ai nsaédopdm@ipatié cAlMirigost@ngtin of Wdtablets when steresiah eipempetindistiasi 8¢Sc onpound
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ww. A SEM photo of a fractured surface of the solid dosage form shows

that a surface of a
20 In a preferred aspect, a solid dosage form is in the form of a chewable, suckable and/or

swallowable tablet. Importantly for chewable tablets is the taste and such tablets of the
invention must have an acceptable taste with respect to sweetness, flavour and
chalkiness when tested by a professional/skilled sensory test panel of at least 6
persons.

25
A solid dosage form according to the invention may comprise 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
.30  cyclamate, sodium cyclamate), neohesperidine dihydrochalcone, thaumatin, saccharin,
saccharin salt (e.g. ammonium saccharin, calcium saccharin, potassium saccharin,

sodium saccharin), and mixtures thereof.

The invention also relates to a process for the preparation of a particulate material as
35 defined above, the process comprises roller compaction of a composition comprising

the regularly shaped calcium-containing compound and one or more pharmaceutically



defornmed particle of sugar alcohol is in close contact wwth surfaces of the
one or nore calciumcontaining conpound. 10 As nentioned herein before, a
sol i d doswgeodsonm4according to the invention is stable. pchmioaiogisg, the
crushing strength of the tablets when stored in open petri dishes at 25 C
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compression force applied is at the most about 80 kN such as, e.g., at the most 70 kN,

at the most 60 kN, at the most 50 kN, at the most about 40 kN, at the most about 30 kN
20  or at the most about 20 kN when tablets having a a diameter of about 16 mm or is
capsule shaped (9.4 x 18.9 mm) and a resulting height of at the most about 10 mm

such as, e.g., about 9 mm, about 8 mm or about 7 mm or about 6 mm are obtained.

Specifically, the invention relates to a process according for the preparation of a tablet
25  comprising

i) calcium carbonate

ii) sorbitol and/or isomalt,

iii) a vitamin D, and

iv) optionally one or more pharmaceutically acceptable excipients.
30

The tablet may comprise

i) from about 50% to about 90% w/w of calcium carbonate,

i) from about 5 to about 30% w/w of sorbitol and/or isomal,

iii) from about 0.01 to about 1% w/w of a vitamin D, and
35 iv) optionally one or more pharmaceutically acceptable excipients

with the proviso that the total amount of ingredients corresponds to about 100% w/w.



5 A further aspect of the invention is to conbine the manufacture of a
particulate material and the manufacture of tablets. By use of pocket

rol I ers omothes/msdsber conpactor a powder mi xture can becCrmarsésmonssd
directly into a solid dosage form th is a tablet. A further aspect of
the invention is a process for prepar| g a tablet conprising a 10

cal ci um cont ai ni ng conpound, the process conprises i) preparing a
particulate material as defined herein, ii) optionally adm xi ng one or nore
phar mace@aiaahicpniadimpeahp@ingxci pi ent s or additive and/or one or nore
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pharmaceutically acceptable excipients. 30 The tablet may conprise i) from

about 50%to about 90% w/ w of cal cium carbonate, 1i) fromabout 5 to about
30% w w @falcion iseleotedandhoels peoarahiversal featured efghe abbuenprat ans ’@Bout 1% W w

accept abibelied) afffl dPon’ il S8 he HeORRaP b fl G LA BB 2 e ent s
cor r espofigretion ohthetalar@e%eiwaen m;a@mlar andeytp) Gllules gAlgiupaereEk21111 5
/ 111]{% L5 (éur%o%t?e RD. Biochim Biophys Acta 1984;779:201-16). The secretion of hormones

and the activity of key enzymes and proteins are dependent on calcium. Finally calcium

as a calcium phosphate complex confers rigidity and strength on the skeleton (Boskey

AL. Springer, 1988:171-26). Because bone contains over 99% of the total body

calcium, skeletal calcium also serves as the major long-term calcium reservoir.

20
Calcium salts such as, e.g., calcium carbonate is used as a source of calcium
especially for patients suffering from or at risk of osteoporosis. Moreover, calcium

carbonate is used as an acid-neutralizing agent in antacid tablets.

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

30 human neonate the higher the calcium intake, the greater the increase in skeletal
calcium accretion which, if high enough, can equal gestational calcium retention.
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

35 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



Cal ci um cont ai ni ng conpound The cal ci um cont ai ni ng conpound contained in a
particul ate material made according to the invention is a physiologically
t ol er abl ewoabeuss4eont ai ni ng conpound that is 5 theraperCirma2ogs/mozssor
prophylactically active. Calciumis essential for a nunber of key functions
in the body, both as ionized cal cium 19nd a cal ci um conpl ex (Canpel |

AK. di i.1987; - 1- | | behavyi. b

cai of um TPRe HESS s e SRt en BRIt ket il @it i e Rirae B
cont r act iivolvaddh oﬁiraixiagidepo:ﬁiﬁbaeﬂﬁal@m Ar the skelStm during gtO8iH; ar@ OAKIZFO- 86) .

Cal ci I ' d
ol U S5 Sk S AT ofefol o VB bAoA sl BBRERTE 2
neur os ecroatcifilcyticgrcafriblé esteaudef ealcmmrwpplms apé higheThafaztwe remmwebb for

i nt I I I hi
o6 g B AL oL bR S AR R e
of key engpywthsactod rpgubtingiskedetal simpendent on calcium Finally calcium as a
cal ci um phosphate conpl ex confers rigidity and strength on the skel eton

(Boskey AL. Springer, 1988:171-26). Because bone contains over 99% of the
t ot al bodly adlaitsodalnium skpplemahtatiah ceducesthecaearhags-rastddieonedpse (Dawsgnt er m

ﬁi'eéi :" 1RRERY Buhgy @Lﬁ%&%é@ﬁ%ﬁ?ﬁn ;ﬁi‘%@?ﬁ' ﬁ”fi TEPRE or ' a
rijs 10 Omva@xpa_msrwbosanmmbewmqrgcbi e apiimal aa es fume s an _
has a mursEhedects: S50 o PoBReRf bR i mebiehulTahy FREAREY & co ot um

parti cul astdopolvsizesis. Furthernore, in many ani mal nodels, chronic |ow

cal ciumintake produces osteopenia. The osteopenia affects cancell ous bone
nore than cortical bone and may not be conpletely reversible with cal cium
suppl enerfuathemmore, d¢dicitinenanhaxe artisargpeoecticgs véithirctbd coinc Saveraint ake | eads to
st unt

I.n.the pr ture. 30 hu i e cal ciumi nt ake,
t he ébeatpé?l'r‘?'ﬂ%ry e A A WS of Pl o Bkl ch, if high
enough, cappleneatatige &t adsooiatdd wit I(edumdrceﬂcan’[ecmlhcandéur'l'hege g;rmweasnnglr oni c
cal ci um defi ci epc auses ricket.s, l.¢i.u re- and
post puberetv “ﬁ%ﬁIaI/ﬁ?jC'Hm N&P 'qag'gﬁyﬁﬁgc?txlg%@g %Sgg &R%ﬂn%{gol escents
t he hi ghetterbidel aritinflammatoradeigs(NEADBatducetthe riclathe mﬂklcrfce:bbmmain, with the
hi ghest 35 retent| on occurring just after nenarche. Taken together, these

data sugd@8t®that in children and adol escents considered to be taking an
adequat e i ntake of cal cium peak

Recent research studies suggest that calcium might relieve premenstrual syndrome
(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
25  for three menstrual cycles and were given 1200 mg of calcium supplements daily
throughout the cycle. The final results showed that 48% of the women who took

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

30 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
have a pleasant taste and an acceptable mouth feel without the characteristic

dominating taste or feeling of chalk.

35 A calcium-containing compound for use according to the invention may be e.g.

bisglycino calcium, calcium acetate, calcium carbonate, calcium chloride, calcium
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lactogluconate, calcium phosphate caIC|um pidolate, calcium stearate and tricalcium
phosphate. Mixtures of different calcium-containing compounds may also be used. As
20 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.
Of particular interest is calcium carbonate.

25  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,
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.

30  Calcium carbonate
Calcium carbonate can be in three different crystal structures: calcite, aragonite and
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,
35 calcite is available in four different shapes: scalenohedral, prismatic, spherical and
rhombohedral, and aragonit crystals can be obtained as e.g. discrete or clustered



35 A cal ci um cont ai ni ng conpound for use according to the invention may be
e.g. bisglycino calcium calciumacetate, calciumcarbonate, calcium
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from about 200 to about 500 ng Ca. 30 Cal cium carbonate Cal ci um carbonate

can be in three different crystal structures: calcite, aragonite and

vat eri t e.Schtatitr HA (miadablé jromt Besa VWategapSA, France) has amgahaseticle s ohSr el at e
to the dItoS 5b TJ% an apparent bulk density of 0.7 to 1.0 g/mL, and a specific surface area of

20 0.6 m¥g;

Scoralite 1B (available from Scora Watrigant SA, France) has a mean particle size of
10 —25 um, 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;

25
Scoralite 1A + B (available from Scora Watrigant SA, France) have a mean particle
size of 7 — 25 um, 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;

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

surface area of 0.7 m?/g;

Sturcal H has a mean particle size of approx. 4 ym, an apparent bulk density of 0.48 to
35 0.61g/mL;
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structure. These distinct phases influence the shape and symmetry of the
crystal fwormos/Asss2exanple, 35 calcite is available in Poumrtoéfeesat
shapes: scal enohedral, prismatic, sphf%i cal and rhonbohedral, and aragonit
crystals can be obtained as e.g. discrete or clustered WO 2016/1

napes aPUYE LR P e e shirk. 2oalip AFERFaN LR SIRRPR 0L,

from Scota).43 gsnishown in the exanples herein, a particular suitable quality
of cal cium carbonate is 5 cal cium carbonate having a nean particle size of
60 pmor less such as, e.g., 50 pmor less or 40 pmor |less. Furthernore,
an i nt er 8reaild basb iepnafariicd sizeinf € arbenappareakbuk BenktyéRsh toy!- 66l ow 2
g/ nmL._10 oy . rck (avail abl e from Merck, Darnstadt,
Ger rrafhy) ”ﬁsﬁd ﬁ%ggﬁ(pgrueqﬁéﬁ%pai‘%?ﬁ@ siZe of 10 - 30 pm an apparent bul k
density ofikiart410, SPQ, 75,5/0rnd &M@ vailabiplsenArevengalbaleovaneale.dfranced; ne/ g; 15
Cal ci um ¢ar,b 0 ( i le from Merck, Darnstadt, Gernany)
t hat hasﬁ@khaﬁgﬁtgn aﬁé?‘fggﬁ/gggﬁeﬁ%%bﬁa@&@k. 3.9 pm and an apparent bul k
density Mikiar4SRlohds & ngganmiparticBesizabi 2&UMA (avai | abl e from Scora Watri gant
SA, Fran h a rid el ] 5 to 20 pm an apparent bul k
density %&}@_ﬁ?ﬁ}%as?%@aﬁ%efﬂc%nﬁze;bfgﬁe@hi c surface area of 20 0.6 nR/g;
Scor &b i t @ikhat 40ehas 4 mlebe phrtich Seook30MMr dmyaprargX bull densdly ohad ta Tiean
particle zri[ﬂ%_e of 10 -25 pm an apparent bulk density of 0.9 to 1.2 g/ni,
and a sp@ ic surface area of 0.4 to 0.6 nR/g; 25 Scoralite 1A + B
(avai | abMikifarioss ISmsox eea paitiphnsizessl 6(Rnanaejpieaee ballheensitp of { 28Ite 1.7si ze of 7
- 25 pm ?B apparent bulk density of 0.7 to 1.2 g/nlL, and a specific
surface %Pea of 0.35 to 0.8 n2/g; 30 Pharmacarb LL (avail able from Chr.
Hansen, Mahawah New Jersie) L has a mean particle size of 12 - 16 pm an
gpgarﬁg?;. #&alﬁugeegg'(éyailgglejfro% b?nyg'éA%,rﬁa'ris?ﬂgn@e)%Q(‘d hk&n paNitkasR & ea of
5-30 um, 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;

20
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).

25

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% w/w, at least about 70%

30 w/w or at least about 75% wiw.

Normally, the dose of calcium for therapeutic or prophylactic purposes is from about
350 mg (e.g. newborn) to about 1200 mg (lactating women) daily. The amount of the
calcium-containing compound in the tablets can be adjusted to that the tablets are

35  suitable for administration 1-4 times daily, preferably once or twice daily.



Sturcal H has a nean particle size of approx. 4 pm an apparent bul k
density of 0.48 to 35 0.61 g/nmL; WD 2016/1 21)1)5/115342 PCT/ DK21111 5
/1111113 Wo&oda1s8eurcal F has a nean particle size of 2ppmEe00s0833pm an
apparent bulk density of 0.32 to 0.4 0g/rrL; Sturcal M has a nean particle
size of 7 pm an apparent bulk density of 0.7 to 1.0 g/ 5 nL, and a
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France) S a nmean particle size _ _ and a specific surface area
of 2.9 nPlagessparameinordanigidbiain @ desised syFivayconkiiniag eraducBe| gi um) has a
mean particle size of 1.5 pm an apparent bul k density of 0.28 g/nL, and a
specific surface area of 7.0 nR/g;, 20 Calci Pure 250 Heavy, Calci Pure 250
Extra Hehlvoneaemb@iment ¢iifhe ingartioapDtheigranglete ebtainedby fherrreeers mathed isf

10-30pm in%o%qugggﬁar@)ﬂéf?rggﬂﬁ{) Eagolélg. Steh it is]ne.%e% to &florfe oS8 fic
surface area of 0. g (available fromParticle Dynamc Inc., St. Louis
I\/bgt #ha) phasaTheticainaesrptaifie exaipients ¢¢.gniubieanis)in Aglet np@ithadharente abl et
made acc : | | pihsy | Bt %to
about 10000 Ry fesien GBS He o AR A, oLl e P I 26t about
50% t 0 abomprigsastapvaf nixiogrinegranulaBebtanedniuengopmarawnharmaceyicalt about

60% W w, ltﬂj?ﬁ t 65% w w, at |east about 70% 30 ww or at |east
about 75@§év$/pw. E%ﬁé?’:ﬂy) the dose of calciumfor therapeutic or '

prophyl acti c purposes is from about
15 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

obtained.

20  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., D vitamin, D, vitamin or derivatives thereof.

D vitamin or other active substances

25 A particulate material as well as a tablet obtained according to the invention may
comprise a further therapeutically and/or prophylactically active substance. Of
particular interest are one or more D-vitamin compounds. Non-limitating examples are
dry vitamin D3, 100 CWS available from Roche and dry vitamin D3 100 GFP available
from BASF.

30
A particulate material 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.
vitamin B, vitamin C, vitamin D and/or vitamin K and minerals like e.g. zink,

35 magnesium, selenium etc.
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one or
clear whether this delay is due to a failure of a 1,25-(OH) , vitamin D-dependant

mechanism in the osteoblast or to reduced supplies of calcium and phosphate

20 secondary to 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

turnover.

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
inappropriate level of 1,25-(OH) ; vitamin D due to a reduction in its substrate 25-OHD

30 (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
in calcium intake and a paradoxical decrease in calcium absorption. The reduction in

35 renal function with age giving rise to reduced renal 1,25-(OH) . vitamin D production
may be a contributing factor. There are a number of studies of the effects of vitamin D
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20  Newborn 0-0.5 400 10-25
0.5-1.0 360-400 10-25
Children 1.0-3.0 400-600 10
4.0-7.0 450-600 0-10
25 8.0-10 550-700 0-10
Men 11-17 900-1000 0-10
18-24 900-1000 0-15
25-65 700-800 0-10
30 65+ 700-800 10
Women 11-17 900-1000 0-15
18-24 000-1000 0-10
25-50 700-800 0-10
35 51-65 800 0-10

65+ 700-800 10



insufficiency is nost coomonly found in the elderly. Wth age there is a
decrease in serum25-OH vitamn D due to decreased sunlight exposure and
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condition is exacerbated by a decr easg in calciumintake and a paradoxi cal
decrease in cal cium absorption. The r duction in 35 renal function with age
giving rise to reduced renal 1,25-(OH) 2vitamin D production nay be a
contributing factor. There are a nunber of studies of the effects of
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suppl ementati on on bone loss in the elderly. Sone are wi thout cal cium
suppl enentati on and others are with cal ci um suppl enentation. It appears
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reverie deficiency and insufficiency, it is even nore inportant as far as
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maj or skéRB/abf chidigotvaiiss frethcountrdisf dgocintyiend isl eing lerevelitale@ingaa®d on
clinical CB&%{;}%SS, recent findings suggest trends of need for higher doses
of vitam™n or the elderly patients (Conpston JE. BMJ 1998; 317: 1466-67).
An open quasi-random sed study of annual injections of 150.000-300.000 U
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L e e e i
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.).

As indicated above, a tablet containing vitamin D is contemplated to fulfil the following

20  requirements with respect to stability:

After storage in a closed container at 25 °C at 60% relative humidity (RH) for at least 6

month such as, e.g., at least 1 year, at least 1.5 years, at least 2 years or at least 5

years, there is a decrease in the content of D vitamin of at the most about 15% w/w
25  such as, e.g., at the most about 10% w/w or at the most about 5% w/w.

After storage in a closed container at 40 °C at 75% relative humidity (RH) for at least 1
month such as, e.g., at least 2 months, at least 4 months or at least 6 months, there is
a decrease in the content of D vitamin of at the most about 15% w/w such as, e.g., at

30 the most about 10% w/w or at the most about 5% w/w.

In a specific embodiment, the invention provides a tablet comprising
i) a calcium-containing compound as an active substance,
i) a vitamin D, and

35 iii) optionally one or more pharmaceutically acceptable excipients or actives.
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i) from about 5 to about 40% w/w of a sweetening agent,
15 i) from about 0.12% to about 4.9 % w/w of a vitamin D including a protective matrix,
iv) optionally one or more pharmaceutically acceptable excipients or actives
with the proviso that the total amount of ingredients corresponds to about 100% w/w.

Pharmaceutically acceptable excipients

20 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
obtain a pharmaceutical composition, which has acceptable technical properties.

25  Although a pharmaceutically acceptable excipient may have some influence on the
release of the active drug substance, materials useful for obtaining modified release

are not included in this definition.

The calcium-containing compound and the sugar alcohol may also be admixed with
30 one or more pharmaceutically acceptable excipients before or after roller compaction.

Such excipients include those normally used in formulation of solid dosage forms such

as, e.g. fillers, binders, disintegrants, lubricants, flavouring agents, colouring agents,

including sweeteners, pH adjusting agents, stabilizing agents, etc.

35 Typically, a disintegrant is selected from the group consisting of: croscarmellose

sodium (a cross-linked polymer of carboxymethylcellulose sodium), crospovidone,
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enbodi nent, the invention provides a tablet conprising i) a
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any ther ape tic nd/o Iactlc effect per se. A pharnaceutically
accept abl‘ége Enpg @tandn%f&'%g Hded to the active drug substance with the
purpose of making it possible to obtain a pharmaceutical conposition,

whi ch_has_accept abl e techni cal, properties, 25 Al though a pharnaceuti cal | y

acceppablFdlesXdiusnisfRiINGaEs Ma\Re TaepreOTRIRd sweh @8 pelyolshguctesq, sgeiobMame act i ve
drug 5UbﬂitélnE?ythrﬂ@I@a"I‘béét%sé@elfab'llosé@é g OBbral uieg I dBRse! Lasktb&d, BAGEos&r € not

i ncluded in th efinrtion.
Tabletose® varlous grades of Pharmatose®, Microtose or Fast-Floc®), microcrystal-

line cellulose (e.g., various grades of Avicel®, such as Avicel® PH101, Avicel® PH102
or Avicel® PH105, Elcema® P100, Emcocel®, Vivacel®, Ming Tai® and Solka-Floc®),
20  hydroxypropylcellulose, L-hydroxypropylcellulose (low-substituted) (e.g. L-HPC-CH31,
L-HPC-LH11, LH 22, LH 21, LH 20, LH 32, LH 31, LH30), dextrins, maltodextrins (e.g.
Lodex® 5 and Lodex® 10), starches or modified starches (including potato starch,
maize starch and rice starch), sodium chloride, sodium phosphate, calcium sulfate,
calcium carbonate.
25
In pharmaceutical compositions made according to the present invention, especially
microcrystalline cellulose, L-hydroxypropylcellulose, dextrins, maltodextrins, starches
and modified starches have proved to be well suited.

30  In a specific embodiment of the invention, the calcium-containing compound may be
roller compacted together with one or more pharmaceutically acceptable binders, or a
binder may be added after roller compaction. Suitable binders include those normally
used within the pharmaceutical field although binders usually employed in wet
granulation processes are not likely to be able to function to the same extent as

35  essentially no liquid is present in during the agglomeration.



The cal ci um cont ai ni ng conpound and t he sugar al cohol may al so be adm xed
with 30 one or nore pharmaceutically acceptabl e excipients before or after
rol | er cowpaedssam42 Such excipients include those nor malPCy/neas/ 00338

formul ati on of solid dosage forns suc? as, fillers, binders,
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starch; ¢PBSETrsse altenol et oo, 8 Hettd: FRERErartEL SSHADL BOS P ) o

sodi ton sahd jnositg); Ac-Di -Sol (r)); alginic acid or alginates; insoluble

pol yvi nyl pyrrolidone (e.g. Polyvidon(r) CL, Polyvidon(r) CL-M Kol- Iidon(D
CL, Polyplasdone(r) XL, Polyplasdone(r) XL-10); sodi um carboxynet hyl starch
(e.g. Pripoiygaylpyryolande Ebcpldwlgdbillmpy K305 Kpllitore @7 di KolbdnnsYAbhder s may be

i ncor por S d such as polyols, sucrose, sorbitol, man- nitol, Erythritol(r),
Tagat ose% ? | actose (e.g., spray-dried | actose, a-lactose, a-I|actose,

Tabl et ose(r), various grades of Pharmatose(r), Mcrotose or Fast-Floc(r)),

m crogry ose (e.g., various grades of Avicel, such as
Avi ciﬁ(r%@%—l%wc Vi ce% %'!r PH102 or Avicel (r) PH105, Elcema(r) P100,

Encocel (r), Vivacel(r), Mng Tai(r) and Sol ka-Floc(r)), 20

U b B Bt il BRABRRAN St &5 BTGt i, ellAgS, (o
dext ri ns talopiaxed extlgiyesrides. with higl deting) teBparaturesdeiigidy! siop, S@illelr_ﬂc hes or
oo AT Rl PSRRI SR I et e, * 2 o enst 1 24
20
Surfactants may be employed such as non-ionic (e.g., polysorbate 20, polysorbate 21,
polysorbate 40, polysorbate 60, polysorbate 61, polysorbate 65, polysorbate 80,
polysorbate 81, polysorbate 85, polysorbate 120, sorbitane monoisostearate,
sorbitanmonolaurate, sorbitan monopalmitate, sorbitan monostearate, sorbitan
25  monooleate, sorbitan sesquioleate, sorbitan trioleate, glyceryl monooleate and
polyvinylalkohol), anionic (e.g., docusate sodium and sodium lauryl sulphate) and
cationic (e.g., benzalkonium chloride, benzethonium chloride and cetrimide) or mixtures

thereof.

30  Other appropriate pharmaceutically acceptable excipients may include colorants,

flavouring agents, and buffering agents.

As appears from the claims, the present invention also provides a method comprising
the step of processing the particulate material obtained by roller compaction into a solid
35 dosage form. Such dosage forms may be provided with a coating provided that the



I n pharmaceutical conpositions made according to the present invention,
especially mcrocrystalline cellulose, L-hydroxypropylcellulose, dextrins,
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If desired known flavourants and known FD & C colorants can be added to the

composition.

20  Specific aspect relating to tablets designed for dose dispensing machines
In today's world the global healthcare area faces major changes. The future holds
further medical advancement with an increasing elderly population demanding
extended care. To improve compliance for e.g. the elderly population, packing of
medicine in daily unit/multiple dose packages ("dose dispensing”) is implemented in

25 more and more countries such as, e.g., European countries. Typically the medicine is
dosed for a two weeks period of time and the daily dose package contains e.g.
packages/bags for the morning, noon, evening and night medication. On each bag
information about the person and the medicine are printed.

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

35 filling difficult or impossible). Today no product is available on the market containing a

calcium-containing compound as a therapeutically and/or prophylactically active
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Specific o chi nes
I n today' %%98\9%@ ﬁ%{r{m%&%nh F hgggg%ggga J@éts%n%%g%%pcgggggﬂj eJ'Ipﬁlralle future
hol ds f uhe tehleteratt @8@9@60@M@eiﬁéﬁtdlmenﬁlnﬁmachtﬂﬁeas| ng el derly popul ation

demandi ng extended care. To inprove conpliance for e.g. the elderly

popul ati on, packing of medicine in daily unit/nul tlﬁ@e dose packages
("dose dllswensrlahg‘l’lprowsd puisbeee and dedused 5osts BEe sprte rbine asyaniegee® such as,
e.g. Eur (tkhem dcBby % ed for a two vveeks
peri od of %ﬁgﬁ%ﬁq—%‘%@ﬁﬁé é\éﬁ(l: ggyg%%'&:@?ﬁs : cbs packages/ bags for

t he nor ni ng, noon eveni ng and ni ght nedi cation. On each bag
i) reduced distribution time, which increases staff efficiency and releases staff to other
20  functions,
i) reduced incidence of prescribing, dispensing and/or administration errors,
iii) improved patient care by clearly labelled unit/multi dose packages, which help
patients receiving the right medication at the right time, and/or
iv) reduced waste of medicine.
25
As mentioned above, the regulatory requirements for tablets dispensed by a dose-
dispensing machine are relative high, and they may be different from country to country

with regard to the application, type of medicine, stability etc.

30  Currently, there are three important types of dose-dispensing machines on the market,
namely a Tosho machine type Main-Topra 2441 CE. This machine doses in small
plastic bags and doses up to 244 different compositions. Another type Main-Topra
4001 CE doses up to 400 different compositions with the same speed as Main-Topra
2441 CE (45 bags/min).

35
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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

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

With respect to the size of the tablets, the following requirements should be met in
order to ensure that the tablets can be packed with a dose-dispensing machine: The
requirements are dynamic and may change over time.

25
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Tosho Mi

Maximum

nimum

215
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8.5

4.0
10.0

Automed Tech. | Mi
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2.2
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6.9
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4.6
11.7

The above-mentioned dimension for a round or an oval tablet may be changed and still

fit into the specified dose-dispensing machine. Experiments performed by the present



order to ensure that the tablets can be packed with a dose-di spensi ng
machi ne: The requirenents are dynam ¢ and may change over tine. 25 WO
2016/ 1 2WwoO)2besiu5842 PCT/ DK21111 5 /1111113 3 8 30 RoumdTiDa2bet000338

Lengt h/ Di aneter Thickness Distributor, Interval Length (m*r) Thi ckness (mm)
Tosho M ni num Maxi mum 14.0 9. 4 Hyupsl:ﬂ n Mnimm5.5 1. Maxi mum 13.2 6.7

Aut d T, Y/ th
TEI gzﬁessﬁ\&?(ﬁ% s ri bﬁ?%ar%?n er r{%l?%_@ngt ) Q(OQ/O Ssal%gé@{?ﬁreeg e?%%gg\ﬁg?ﬁ (mm
Tosho M diofuWillsespeght@ thessize, Bng obthetipajpsprobleMsnihelnvedids Jvere facgd Witixi mum
20.0 7.7 Q.0 -SSR &GBss Of tAL BHRE: Thidwas folfed WP%]E@@&%&Q 7.5 11.7 10

The above- nentlonegﬁdlnens I on Eé a Tound of “an ova may be changed
and sti | Icofribination of adiie éasedientéal and pbadnansuticalli gcoeniahle excipieptsrangem s

perfo m%&eﬁﬂ&l&ﬁlg 8Pk sy\%abggé I(T:Ie%iz%e]:;n%//o]rjc @f&’gé#gﬁg%él%%l /1111113 3 8

i Avent or s variation 1 na range Yoi s
accept ablcentajirg @crramm@d, the @yepaniesofitbe prcipients amléh%plza@,arailne negftheche maj or
probl ens, the inventors were faced with was to reduce the thickness of the
tablets. This was sol ved by using a proper
It is of importance that the tablets do not create dust and as mentioned above, the

tablets must be sufficiently robust to withstand the mechanical stress employed by
10  using a dose-dispensing machine.

The present inventors have found that it is possible to apply a thin film coating on the
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
15  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.
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
20  about 1.5% w/w, 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.

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 5.6 8.7
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 19.6

25
The following non-limiting examples are meant to illustrate the present invention.
Legends to figures

30  Figure 1 shows the use of intra granular, extra granular sorbitol or no sorbitol as binder.

Investigation of tablet hardness as a function of compression pressure.
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problfms #Nith Iraespect to crushing strength or friability, but it can just
gi ve he % ¥'Aat EUSh in the right direction. Furthernore, only a thin film
coating nust be applied in order to maintain an acceptable nouthfeel, i.e.
t he coatin | i ' - : ' ase in
wer gnt - of eepe e R Efor RARA gLt 1Mo S RRRRIT RoRRarAEE e et
20 about ad aFehatiow,of abmplessisopressbeeut 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. In the
foll owi ng are given dinmensions of narketed tablets containing cal cium

car bopat €iguik Behewsitte \ariatian i amoundobeoibite aod ddition agmicierrystallieegt h [ nmj

Hei ght W dt h , ' - 9.3 5.6 8.7
Cal o pos CDRenl g bt EPISE AR5 5 5 AR of PARRESRT RIS, 2ol e
(round) 16.1 7.0 -- ldeos chewing tablet (quadratic) 19.6 4.8 19.6 25 The
fol | owi ng. =l imting | ' g t

nvent 1 ofiure 8 shiys R 0BT o Mot B AP Bk B o
extra granul ar sorbitol or no sorbitol as binder. Investigation of tablet

e Bho1 FEprS 7 a4 fibeg GTRORF frPRelt ERatiten O Lhser bbbl teet > o

force onigpmaafitatl e size distribution. Figure 3 shows the inpact on tabl et
har dness of variations in particle size distribution

Figure 8 shows the impact on tablet hardness of omitting lumb breaking of 38 pm

sorbitol.
20
Figure 9 shows the variation in granulate pad. Investigation of impact on vitamin D5
Vitamin assay in samples drawn during tabletting.
Figure 10 shows the impact on tablet hardness of admixing of Povidone K 30.
25

Figure 11 shows the impact of type and particle size of sugar alcohol. Scoralite is used

as calcium source.

Figure 12 shows the impact of type and particle size of sugar alcohol. Merck 2064 is

30 used as calcium source.

Figure 13 shows the impact of extra granular admixture of sortitol in different particle

sizes. Scoralite is used as calcium source.

35  Figure 14 shows the impact of granular particle size of intra or extra granular admixture

of sorbitol. Scoralite is used as calcium source.



5 of granulate. Figure 4 shows the variation in particle size of sorbitol.

I nvestigation of tablet hardness as a function of conpression pressure. 10
Fi gure 5 wbawes/tibs2vari ation in anount of sorbitol and adainK2005/mH338

m crocrystalline cellulose. Investi ggs\tm,’;on of tablet hardness as a function
of conpression pressure. Figure 6 sh the i nmpact of noisture content of
surrounding air on tablet hardness. 15 Figure 7 shows the inpact on tablet
har dness of addltl on of other sugar alcohols, that is maltitol. Figure 8
shows t h&194ipdet SEM Rheknsaf ragwlameshapsd calpium ¢argonaiersrystais viergk 806488 | am
sor bi t ol .and&BdolHitY, Peshett; the variation in granulate pad. Investigation
of inpact on vitam n D3 I'tam n assay in sanples drawn during tabletting.
Figure 10 shows the inpact on tablet hardness of adm xi ng of Povi done K 30.
25 Fi gur q:léLﬂfeﬁBOSEMtd%tdsrm%%baPélcéﬁU%enéH% é)ﬁ‘férb% ctﬁiez o?rﬁaltséhglasror@# ofohol .
Scoralite 1s used as calciumsource. Figure 1 e I npact of type

and part i"8$RECEY& of sugar al cohol. Merck 2064 |s 30 used as cal ci um
source. Figure 13 shows the inpact of extra granul ar adm xture of sortitol
in different particle sizes. Scoralite is used as cal cium source. 35

Fi gure 1418484 $HY Ahaipsl sygaiplealolsthatsin iotdiaue gimisragtrudiire dmeltitabxt r a

granul ar »aftpl afduhsnni®f, réRlivep))- Scoralite is used as cal cium source. WO
2016/ 1 21)1)5/ 115342 PCT/ DK21111 5 /1111113 3 8 33 Figure 15. SEM phot os

of ré@ul arly shaped cal ci um carbonate crystals (Merck 2064 and Scoralite,

respect i vedurd 1B, §Emtﬂh6tols6>f rSHEMcBIBLEASd Hatsh %ns‘?’étﬁ:\g he béﬁﬂ%ﬂ%é i rificEr 0

structure (isomalt and sorbitol, respecitvel ure photos of
sugar al GBHMesCl KR4 arl nditol, HESRECHVEH-cro structure (maltitol, xylitol and
manni tol , respectively) 10

Figure 19. Compaction properties of sugar alcohols.
15

Figure 20. Stability using Scoralite 1B.

Figure 21. Stability using Merck 2064.

20  Figure 22. Impact of mixing time on crushing strength stability

Figure 23. DVS Mass plot showing the water up-take in the presence and absence of a
superdisintegrant.

25  Figure 24 shows suitable design and dimensions of a tablet according to the invention.

Figure 25 shows how to break a tablet into two parts of essentially the same size by
providing a pressure at both ends. The tablet has a design as shown in Figure 24.

30 List of materials

‘Raw material ~ * | Trade name | Vendor ;
Scoralite 1B Scora Watrigant, SA,
France

Calcium carbonate

Merck 2064 Merck, Darmstadt,

Germany
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ra-granul ar adm xi ng of
The investigations were based on the following formulation:

Table 1. Formulation

1 Calcium Carbonate (Scoralite) 71.40%
2 Sorbitol (110um) 22.28%
3 Povidone K30 : 2.08%
4 Aspartame 0.06%
5 Cholecalciferol - sieved 250 um (Vitamin Ds) 0.25%
6 Flavour granulate orange 3.60%
7 Magnesium Stearate 0.34%

Sorbitol was lump breaked in a Cone Mill (Quadro U20) and afterwards premixed with
Calcium Carbonate in a high-shear mixer (Diosna P250 at low impeller speed and no
chopper) for 60 sec.

The premix was granulated on a roller compactor (Gerteis 3W-Polygran), and the
compacted granules was then mixed with Povidone K30, Aspartame, D5 Vitamin and
Flavour in a high-shear mixer (Diosna P250 at low impeller speed and no chopper) for
60 sec. Finally, lubrication with Magnesium Stearate was done a high-shear mixer
(Diosna P250 at low impeller speed and no chopper) for 25 sec.

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.

The particulate material obtained was a granulate that was tabletted on a Fette PT1090
fully instrumented tablet press with a 16 mm round standard concave tablet design.
Tablet weight was approximately 1,750 mg. All in-process weight and hardness data

are obtained using a Schleuniger AT4.

et



5 sorbitol The investigations were based on the follow ng fornul ation:
Table 1. Formulation 1 Cal cium Carbonate (Scoralite) 71.40% 10 2 Sorbitol
(110pm 2R0288%1133420vi done K30 2.08% 4 Aspartame 0. 06%pCH/pEroézewadssi f er ol
- sieved 250 pm (Vitam n D3) O. 25% 6 FI avour granul ate orange 3.60% 15 7
Magnesi um St earate 0.34% Sorbit ol urrp breaked in a Cone MII| (Quadro
U20) and t n.a hi gh-shear m xer
(Di osna 5‘3&%3@@%?%@@@&@ gﬁhﬁbmnﬁ%ﬁ@g?{ﬂ%ﬂ (')'ﬁb'GO sec. 20 The
prem x was granulated on a roller conpactor (Gerteis 3WPolygran), and the
corrpact edragr@p@cmgra@fﬁpég{rgﬁcg}]m& W th Povidone K30, Aspartane, D3 Vitamn
Flavour 1n a high-shear mxer (Diosna P250 at |low inpeller speed and
no chopper) for 60 sed. H¥F1Q0QM Isp, 10 ubr j at436 shi OA Maqh’ésn&@ngtﬁrate was
done a t M Xer 32'_ \LJi ostra—P25 t—tow—i Ilpcl ¢ Oapccx.r atre1o
chopper) (?”\rr sec The roll er conpacti’on was based o"h3 a setup with
knur | ed rFolkNéms and conttdl . The key s&t up paranetefgoare: Gap Wdth
(GWN, Far " —Rotter T“boeed (RS—andrsereen—st+ze—B30—Fhepartieuldte
mat eri al R%t%u ned was 4 dgranul ate that s tabletted off a Fette PT1 Q90
fully insSoresmesiteechrhabliet.5press with al 1.6 rrm round standard concave tlabl et

desi gn. A‘FaJ@xi—«gt—wgi ght—was—approxi-rate ¥ 1 rg—AH—-p-process—weh ght
and har grbdoladmixed J“?QQF%‘HT%E& ng [ @W@UH’?GH AT rExirgeraswies 1

21) 1) 5/ 115342 PCT/DK21111 5 /1111113 3 8 36 In this exanple conditions for
the rall (of0) cti,o s the followng. Table 1: Roller conpaction

condi ioﬁi’ell@%)%@f taiet E(ljdp%?vfﬁ%fwgg agg‘@‘eﬂﬁ@@i(r?ﬁ'”g%mewa‘ﬁ'ﬁlﬁ?@ 2.0 3.0
F, kN cmdé®r3indd by use of a Malvern laser sizer, of approx 110 pm) compared to not

admixing the sorbitol is shown in Figure 1.

In Figure 1 it is shown that the presence of sorbitol leads to increased tablet hardness

10  values when compared to tablets consisting solely of calcium carbonate. Furthermore,
it is illustrated that admixing the sorbitol 110 um intra- or extra granular has the same
impact on tablet hardness.

Example 2

15 Impact on tablet strength of variation in roller compaction force
This experiment was carried out according to Example 1 with the variations as
described in Table 2.

Table 2: The actual values for GW, F, RS and screen size

H326501 sb. 3 H326501 sb. 07 H326501 sb. 11
GW, mm 4.0 4.0 4.0
F, kN/cm 4 8 12
RS, rpm 15 15 15
Screen size, mm 1.5 1.5 1.5

20

Furthermore, the sorbitol had a mean particle size around 38 um.

The resulting particle size distribution and hardness profiles are shown in Figure 2 and
3.
25



RS, rom10 55 Screen size, mm1.5 1.5 1.5 Sorbitol adm xed Intra granul ar
Extra granul ar Extra granular 5 The inpact on tabl et hardness of having
adm xed swolwdéspiisisbavi ng a nean particle size, detern peu/nK0esz®IZB a

Mal vern | aser sizer, of approx 110 p conpared to not adm xing the
sorbitol is shown in Figure 1. In Fidgure 1 it is shown that the presence of

sor bi tolg bﬁ-ﬁﬁg 8 2'd?lﬁr3‘§lféqm*sttr§%decﬁat}@)éq@ﬁ&.%h al@ariéﬂbh'ﬁ\sro“@!edbnmm ed to
tablets consi ot ng sole

cl um car bonat e. Furthernore,

i |1 ustr doee lemtoadmngtlcwglntmhoé@slbe,ttbe tapled hgraness Pepfilesrremaint ‘é{‘%fPEﬁ‘i’ul ar has
the samg,,|qpact i egé’é)fneéongﬂ S RTce \ﬁm Hofe AowabilityRAele fantial) @le strengt h

of variation i'n ro conpac t|onforce is experinment was carried out
accor di rig a redgstionn thetfragition below 128liMt i ons as described in Table 2. Table
2: The actual values for GN F, RS and screen size H326501 sb. 3 H326501
sb. 07 H326501 sb. 111 GW rrm4.0 4.0 4.0 F, kNcm4 8 12 RS, rpm 15 15
15 Screexampledd mm 1.5 1.5 1.5 20 Furthernore, the sorbitol had a nean

parti cl I |@§fzbldf|5% pitgle di stribution and
har dnesgln@ﬁf? ﬁetgb‘g?%éé'ﬁ °fm$'amﬁwétplaﬂgcn 25 WO 2005/ 115342

PCT/ DK2005% e803B&ENt 3/2s rsamedrqwgae@gdlzg imexample th qhﬁlﬁ%l{ow‘éﬂ%ﬁfﬁt@'ﬂs even
though a variation in roller conpaction force |leads to a variation in
particle size, the tablet hardness profiles remain unaltered. However, an
|ncr1@aseTh1macioaiplatUBs(fﬁf 3\ EeRWiand sorgandize WereBdfalPingdef t he granul ate due
to a reduction in the fraction below 125 pm 5

GW 3.5 mm,

F 12 kN/em,

RS 10 rpm,

15  Screen size 1.5 mm.

Three qualities of sorbitol was used, having mean particle sizes around 11 pym or 38
pm or 110 um. The 11 ym and 38 pm qualities were obtained by milling the 110 ym
quality.

20
The tablet design was 14 mm round concave with double radius.

The impact of the variations in particle size of sorbitol is shown in Figure 4.

25  From Figure 4 it is seen that decreasing the size of sorbitol leads to markedly

increased tablet hardness for fixed compression force.

Example 4
Impact on tablet strength of variation in intra-granular concentration of sorbitol
30 and presence of microcrystalline cellulose
This experiment was carried out according to Example 1 with the following variations
as described in Table 3 and Table 4. The roller compaction were in all cases carried
out on calcium carbonate and sorbitol alone, where after the other excipients listed
were admixed.
35
Table 3. The formulation used
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Table 4: The actual values for GW, F, RS and screen size

H335528

H404302

H407504

GW, mm 3.5

4.0

3.5

F, kN/cm 12

12

12

RS, rpm 15

15

3

Screen size, mm 1.5

1.5

1.5

5

10

15

Figure 5, which includes batch H310001 sb10 from Example 1 shows the impact on

tablet hardness when the amount and particle size of sorbitol used are varied. This

illustrates that it is important to have sorbitol distributed as completely as possible

between the caicium particles. Inappropriate distribution will be the result of too large a

particle size or too low a concentration. Furthermore, Figure 5 illustrates that the impact

of cellulose microcrystalline (mcc) on tablet hardness is minor compared to the

influence of sorbitol.

Example 5

Impact on tablet strength of moisture content in the surrounding air when using

sorbitol as binder

This experiment was carried out according to Example 1 with the following variations

as described in Table 5.

Table 5. The actual values for GW, F, RS and screen size
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Starch 1500 4.2% 3.4% Acesul fam Potassium0.1% 0.1% Flavour Lenon 0.3%
0.5% Povidone K30 2.1% Aspartane 0.1% Vitamn D3 0.3% Flavour granul ate
orange 3.W8on2Megnses2um stearate 0.3%0.3% 0.4% Tabl e 4: pCimdreotuab3zgal ues
for GW F, RS and screen size H335528_H404302 H407504 GN mm 3.5 4.0 3.5
F, kNcm12 12 12 RS, rpm 15 15 3 SePeen size, nm1.5 1.5 1.5 Figure 5,

V\/m ch i netudes—bateh—g 516 ot hrows T o} 5
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vari ed. |Thius illustratles that it is ijnportant to havedsged bitol distnibuted
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di stri but Vg'n be th(—f?'q‘?esult of toa $arqe a partic '(? Si zepgr Foo | ow a
concent 1N &, kRfem Furtherm.’1|2e Figure 5 ijlfeustrates that|the inpact of

cel I ul ocﬁ:? m-crocrystalhi Be rec)—en—tablet—hardnress—i5ynor—conpared to
the 10 i ﬁu%rﬁce of sorﬂ tol. Exanple | npact on tab I1 t strength of

noi st ur ¢ SRsEnedide, nimt he 1sairroundi ng aifr1.®hen using sopnlstol as binder 15

Thi s experinent was carnried out according to Example wi-th—the—fel-ow ng
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variations as described in Table 5. Table 5. The actual values for GN F,

RS and s gy HeBol0iBadOlis 2 pA DA RGIHDIGIIE fadud 1111113 3 8 39
H310001 sb. 11 H315501 s 02 H322801 sh. 02 dried G¥ M 3.5 3.5 3.5

The manufacturing was carried out during winter and summer conditions. During winter
5  condition RH in the surrounding air was below 50%, whereas in the summer period the
RH was above 70 %.

The impact on tablet hardness of variation in moisture content in the surrounding air is
shown in Figure 6.

10
Figure 6 shows that the granulate is very sensitive to moisture, when sorbitol having a

mean particle size of 110 ym is used.

Tablets based on sorbitol having a mean particle size of approx. 38 pm did not show
15  sensitivity towards the time of the year at which the tabletting was carried out.

Example 6
Bulk density of roller compacted formulations containing a calcium salt

Changes in bulk density as a consequence of roller compaction are shown in Table 6.

20
Table 6. Changes in bulk density
Density mixture | Density roller compacted
(g/cm®) granulate
(glem?)
0.99 1.08
Based on data in the table above it is clear that the increase in density caused by the
roller compaction process is minimal.
25

This experiment was carried out according to Example 1 with the following variations:



F, kNNcm12 16 12 RS, rpm 10 10 10 Screen size, mm1.5 1.5 1.5 Further,
the tabl et design was 14 mmround concave wi th double radius. The

manuf act worngosnass4earri ed out during winter and sumrer eCTMK20@N®O33BUri Ng
winter 5 condition RHin the surroungbng air was bel ow 50% whereas in the
summer period the RH was above 70 % ™The i npact on tabl et hardness of
variation in noisture content in the surrounding air is shown in Figure 6.
10 Figure 6 shows that the granulate is very sensitive to noisture, when
sorbitol hawi @nlpthergeanulatamasqiredsiedeTlad adridingraf ipeviderel 30, RapREaREbASed on
sorbitol having_a. rt | ze of approx. 38 pmdid not show 15
sensitivity té’ﬂ%ﬂﬁ‘g"‘?}%ﬁ@%ﬁ’rﬁ‘*’e%oﬁ?mﬁ%é- year at which the tabletting was
carried oute Theaichiabvduduiok G¥eNs,RY and screkh size oveng tet fetfowiog nul at i ons

cont ajﬁni ng a calciumsalt Changes in bulk density as a consequence of
roller conpaction are shown in Table 6. 20 Table 6. Changes in bul k
density [[®Nghiny m xtUr®s5Density rol|l er compacted (g/cnB) granul ate

(g/ cnB) %%9 1. 08 Based—on—data—i+nithe table above it is clear that the

i ncrease 'r Néfé’hsity ca{?sed by the (roller conpaction process is mniml. 25
This expes, T was daygied out acdording to Exanple 1 with the foll ow ng
variati gns: WD 2016/ 1 21)1)5/115342 PCT/DK21111 5 /1111113 3 8 40 Only
the granficsaed Y% "MBPadleed. The adni xi ng of povi done 30, aspartane, D3

vi tam n and ftavour was om tt ed. The actual values for GW F, RS and
screen size were the follow ng
Example 7

Influence of variations in the type of binder used on tablet hardness

This experiment was carried out according to Example 1 with the following variations
10 as described in Table 7 and Table 8. The roller compaction was in all cases carried out

on calcium carbonate and either sorbitol or maltitol, where after the other excipients

listed were admixed.

Table 7. The formulation used

H335525 H335528

Calcium carbonate, (Scorallite) 75.3% 67.5%
Sorbitol, 38 um 21.1%
Maltitol 13.3%

Cellulose microcrystalline, type M101 6.6% 6.6%
Starch 1500 4.2% 4.2%
Acesulfame Potassium 0.1% 0.1%
Lemon flavour 0.3% 0.3%
Magnesium stearate 0.3% 0.3%

15

Table 8. The actual values for GW, F, RS and screen size

H335525 H335528
GW, mm 3.5 3.5
F, kN/cm 12 12
RS, rpm 3 15
Screen size, mm 1.5 1.5
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Example 8

Impact on tablet hardness of non-optimal admixing of sorbitol

10  This experiment was carried out according to Example 1 with the variations as
described in Table 9.

Table 9. The actual values for GW, F, RS and screen size were the following:

H326501 sb. G334701-a G/H404301 G/H404302
11

GW, mm 4.0 3.5 4.0 4.0

F, kN/cm 12 12 12 12

RS, rpm 15 15 15 15

Screen size, 1.5 1.5 1.5 1.5

mm

Sorbitol Yes No Yes Yes

lump breaked

15  Sorbitol had a mean particle size about 38 pm.

Figure 8 shows the impact on tablet hardness of adding sorbitol that has not been lumb
breaked before the admixture.

20  From Figure 8 it is seen that lump breaking is important. Furthermore, this illustrates
the importance of getting an optimal distribution of sorbitol particles between the

calcium particles.

Having an optimal distribution, the tablet hardness is very reproducible as also shown
25 in Figure 8.

Example 9
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21) 1) 5/ 115342 pcT/ Dk21111| 530173 62800 % gdtion of D8 vitanin
assay of tablG®Wsmbased onj #rxra-granul af 4adm xi ng of (fine particle sized

sor bi tol Thi-s—expertrenrt—wgs——carried—out—gecording—tojExanple 1 with the
vari ations ag’ Elg)égbri bed Table 10. 5 12

RS, rpm 15 15

Screen size, mm | 1.25 1.5

Sorbitol had a mean particle size around 38 pm.

10  In Figure 9 the D3 vitamin assay results from sampling over 2 hours of compression
has been illustrated. It can be seen that the admixing of a small amount of D3 vitamin
is possible in production scale. The slopes of the trend lines are close to 0 and almost

identical for the 2 batches tested in this example.

15 Example 10
Impact on tablet hardness of the admixing of the binder Povidone K 30, a typical
example of a wet binder
This experiment was carried out according to Example 1 with the variations as
described in Table 11 and Table12.

20
Table 11. The actual values for GW, F, RS and screen size

H310002 sb. H310002 sb. | H310003 sb H310003 sb 19
17 19 17

GW, mm 3.5 3.5 3.5 35

F, kN/cm 8 8 8 8

RS, rpm 10 10 10 10

Screen size, 1.5 1.5 1.5 1.5

mm

Table 12. Changes of the composition and tabletting
H310002 sb. 17 | H310002 sb. 19 | H310003 sb 17 | H310003 sb 19




Tabl e 10: The actual values for GN F, RS and screen size H328001 sb. 01
H328001 sb. 02 GN MM 4.0 4.0 F, kNNcm8 12 RS, rpm 15 15 Screen size,
mm 1. 25 Iw® 28evisi4el had a nean particl e size around 38ppmpKRO0FmoFB8gure 9
the D3 vitam n assay results from sarra i ng over 2 hours of conpression has
been |Ilustrat ed. It can be seen that fhe admi xi ng of a small amount of D3
vitam n 2 q_ rn—productipp—scate—The stopesof tijg trend tines are
close tq d&ﬁe pst  identical|for the 2 batches tested|in this exanple.
15 Exarrpll’e3ao Irrpa(t on tabl et hardness of the adm xi ng off the bi nder
Povi done=K-30 a ' C)\allpl wet i This—exp ]
carried J{\?tb])egggéégdl HS“?@ Exanpl e ?Zt’mn,fh t he valtelj'ﬁa:l | ons asw‘éﬁ@rl bed I n
Tabl e 11 and Tabl el r&ind26orkaké e [1rbundhmnagteual rovad, pescéver | BNNd- coRBvan(
screen gi ze H310002 sb. H310002 sb H310003 sb 17| GW
m 3.5 3.5 3.5 3.5 F, kN.cm8 8 @o%’l@é@ﬂgrpm 10 10 10 20 b fadts 21l O
1.51.5 1.5 mmTable 12. Changes of the conposition and tabletting I
H310002 sb. 17 H310002 sb. 19 H310003 sb 17 H310003 sb 19 WD 2016/1

21)1) 5/ 115342 PCT/ DK21111 5 /1111113 3 8 43 +/- Povidone + + K 30 Tabl et
desi gn 16-igore 14 showd thatthelddmiring of dry Povidone K 30 has no beneficial impact on

the tablet hardness.

Example 11
Impact on tablet hardness of variation in type of calcium carbonate and type and

particle size of sugar alcohol

10  This experiment has been carried out as described below:

In all the below described experiments 1 - 24 the amount of calcium salt is 76.22 %
w/w of the final tablet mass, the amount of sugar alcohol is 23.78% w/w, with the
exception of experiments 4 and 20 at which the 23.78% w/w of sugar alcohol is

15  replaced with 14.63% w/w of sugar alcohol and 9.15% w/w of Precirol. The actual type
of calcium source and the type of sugar alcohol is described in Table 13.

Table 13, types of calcium and sugar alcohol source

Experiment Calcium salt Sugar alcohol, Sugar alcohol
no.: Source source and ps* Figure legend
1 Scoralite Sorbitol, 38 ym Sorb38

2 Scoralite Sorbitol, 110 pm Sorb110

3 Scoralite Xylitol, 34 pm Xyli34

4 Scoralite Xylitol, 34 pm and Precirol Xyli34P

5 Scoralite Isomalt, 28 um Isom28

6 Scoralite Isomalt, 137 ym Isom137

7 Scoralite Mannitol, 48 ym Mann48

8 Scoralite Maltitol, 31um Malt31

17 Merck 2064 Sorbitol, 38 pm Sorb38

18 Merck 2064 Sorbitol, 110 ym Sorb110
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The calcium salt and the sugar alcohol are mixed in a total amount of 6 kg in a Fielder

34 pm and Precirol

high shear mixer. The sugar alcohol is sieved through sieve size 300 um prior to

mixing. The mixing of 6 kg is done twice and the total yield of 12 kg is mixed in a

planetary mixer. Thereafter, the mixtures are roller compacted (intra granular sugar

alcohol) using the following values for GW, F, RS and screen size. (For the

experiments 25 — 26 the sugar alcohol is admixed by hand after roller compaction has

been carried out (extra granular sugar alcohol)).

GW:
F:
RS:

Screen size

3.5 mm
12 kN/cm
5 rpm

1.5 mm

The compactate is admixed with 0.34 % w/w of magnesium stearate.

m car bonate and type and particle
t has been carried out as descri bed

al ci um
| cohol
t he

al cohol
e type
m and
cohol
m

34 pm

ite

2064
016/1
34 pm

Xyli34P 21 I\/Erck 2064

Compression is carried out on a Fette 1090 using a 18.9 mm x 9.4 mm capsule shaped

punch design and a theoretical tablet mass of 1683 mg. For each experiment a

correlation between tablet compression force and crushing strength is found. The

crushing strength has been measured by use of a Schleuniger Autotest 4 and n = 20.

The resulting hardness profiles are shown in Figures 11-13.

From Figures 11-12 it is seen that for both the Scoralite and Merck 2064 calcium

carbonates intra granular admixed fine particular sorbitol or isomalt results in tablets

with a much higher crushing strength than can be obtained with xylitol, mannitol,

maltitol or coarse particular sorbitol and isomalt. Furthermore it was observed during
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particles. This is in contrast to the crystals of mannitol, maltitol and xylitol where the

15  same kind of micro structure cannot be found, as illustrated in Figure 17. This micro

structure is assumed facilitate a further distribution throughout the tablet by breakage

during the tablet compression. The distribution of sugar alcohol made possible by this

micro structure is shown in Figure 18. Therefore, calcium carbonate containing tablet

comprising sugar alcohols with the described micro structure are much more likely to

20  be coherent tablets, with a satisfactory crushing strength, than tablet based on sugar

alcohols without the described micro structure.

However, even if a micro structure is present it is required that the particles of the
sugar alcohols are sufficiently small which is illustrated in Figure 11 and 12 where it

25  can be seen that fine particular sorbitol and isomalt results in tablets with a much
higher crushing strength than can be obtained with coarser particles.

Based on the above discussions of the importance of particle size and micro structure

of sugar alcohols the results shown in Figure 13 can easily be explained. Even though
30 tablets illustrated by the curve Sorb300 are based on the teaching of Pharmaceutical

Technology Vol 1 (Tabletting technology, editor M. H. Rubinstein), where instant

sorbitol having a particle size distribution of 60 — 90% between 212 — 500 um is

admixed as extra granular sugar alcohol, the crushing strength is extremely low even at

high compression forces. Crushing strength can be markedly increased by the use of
35  sorbitol with a finer particle size, see Figure 13 (curve Sorb38). Even though the

different punch design of Example 1 makes a direct comparison difficult it is illustrated
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evaporate before compressnon of the tablet.

The sugar alcohol was weighed, transferred to the die bore and then compressed, see

25  Table 14. Inmediately after ejection the tablet was tested for crushing strength.

Table 14

Sugar alcohol | Trade name Tablet weight
Neosorb P100T 530 mg

Sorbitol Sorbidex 400 mg
P1666BO

Isomalt Isomalt ST-PF 400 mg

Maltitol Maltisorb P90 400 mg

Mannitol Mannitol 60 400 mg
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15
Example 13
Impact on tablet crushing strength stability of variation of calcium carbonate and
type and particle size of sugar alcohol
Tablets according to Example 11 were manufactured. Tablets with an initial crushing
20 strength between 70 N to 100 N were stability tested. The conditions for the stability
testing were storage in open petri dishes at 25 °C/60 % (25/60) relative humidity (RH)
for 14 days. The crushing strength was tested just before the stability test was started
and after 2 days, 7 days and 14 days. The crushing strength was measured by use of a
Schleuniger-2E Hardness tester, n = 10.
25
Crushing strength stability is shown in Figures 20-21.

From Figures 20 and 21 it is seen that for both the Scoralite and Merck 2064 calcium

carbonates intra granularly admixed fine particular sorbitol or isomalt (both fine and
30 coarse) results in tablets with a satisfactory stability of crushing strength. However the

use of coarse sorbitol results in tablets with a decrease in crushing strength during

storage in open peitri dishes at 25 °C/60% RH.

Possible explanations for the observed differences in stability of tablets containing
35  coarse sorbitol or either fine sorbitol or isomalt (both fine and coarse) could be the
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and xyl i tsotbithiavere dessgroyoys thre crosiiag sadridth tgclingt egesiderablydsirisg Biso¥st t he
results dis sed.i,n. [ = it can be
concl degw? ﬁ%fs @&é%qq'tgﬁggﬁ%iﬁ%wgagg pc?l(afloelra;@] gllglesgﬁ ‘rah@ gf‘%oursesul ts in

st r onger disafidudios ofvthercoamsemogsitxd th thedablesfugar al cohol s without a pol ycrystal
structure. 15 Exanple 13 Inpact on tablet crushing strength stability of
vari ation of calcium carbonate and type and particle size of sugar al cohol
Tabl et s &oc zodialighe uscafaiipleefine oneraesengarticles inlodt casesiieadsstovablets avithi ni t i al
crushi ng trength s R A tigThe
conditi Oﬁggs%a(?cothcﬁs&%ggﬁ%ﬁﬁps%gﬂsl{yi E@S%}g@glﬂseﬁpg%ib)?ﬁ{eo%%tnth%@?érﬁgdﬁss hes at
25 CH60 %o(88¢rably lessl hygroseopinrboipbred(t®prbitblor 14 days. The crushi ng
strength was tested just before the stability test was started and after 2
days, 7 days and 14 days. The crushing strength was neasured by use of a
Schl euni @gxanifie Har dness tester, n = 10. 25 Crushing strength stability is
shown in Figures 20-21.. i . it is seen that for both the
Scor al i té\ﬁgﬂﬁaﬁg%gf ﬁégﬁ:g%@tﬁﬁ% g%?%g'ﬁ'gggas@%tﬁt ra granularly adm xed fine
parti cul aiabkts Weteohamufactamusddco(dingt th Exanpleahdith 3% belaw siepcritedul ts i n

tabl et.s with a satisfactor .abi | i i : r the use
o cabr s b Bns oinerigl| Rt Otlyee loiaskE (b Bubn EAGkih oBURYE | 0
during sindrsathtol, whepeaftgydbe dther skaigerts li25d @egdasiRiied. The film liquid was

applied at described below.

Tablet formulation:

20 Table 15

Amount per tablet
Raw material 2 [mg] | [%] | 3 [mg] | [%]
Calcium carbonate Scoralite 1250(72.2| 1250.0|71.9
Sorbitol P 1666B0 385.5|22.3| 385.5|22.2
Cellulose microcryst Type 101 75| 4.3 751 4.3
Acesulfam Potassium 1 041 1] 0.1
Flav. Lemon Powder 75| 04
Magnesium stearate 6| 0.3 6| 0.3
Tablet weight [mg] 1717.5 1725.0
Film liquid *
Hypromellose 15 7.16| 04 719| 04
Talc 4.30| 0.2 4.31| 0.2
Propylene glycol 1.43| 0.1 1.44| 0.1
Water, purified 130.28 130.81




Possi bl e expl anations for the observed differences in stability of tablets
containing 35 coarse sorbitol or either fine sorbitol or isomalt (both
fine and woanesa)issoul d be the WO 2016/ 1 21)1)5/115342 PETHDA2bds1boBs
/1111113 3 8 48 following: In order to obtain sorbitol containing tablets
with the desired initial crushing stf®ngth a considerably higher nain

conpression for was needed for tabl ont ai nij i
conpar edLrB% gfﬁ‘wﬁa?e W3R FORESGRI Ph& I%gtﬁf%ﬁg ggé@'té@ c%h&gggﬁ%%&e%%@b% gﬁ)!; wer e
| ess por ais x 18lEemanushi ng strength decli ned considerably during the first 5
two days of stability testing. This could be caused by a nmuch | ess
honogeneous distribution of the coarse sorbitol in the tablet. For isomalt
the use The €iinh hguid fvereeapplied oartisetabiats incdreAcdetia Boater &6 édlahesiviinctoby abl et s
with _sati ngﬁ%tﬁ?riy cr ushi ng strength stability. This could be caused by the
fact ?hat's? SbMEIPHOWING RYUSIT der abl y | ess hygroscopi ¢ conpared to
sorbitol. Exanple 14 Manufacture of cal cium carbonate containing tablets
Tabl ets were nuf act ured according,t0 Exanple 1 with the bel ow descri bed
15 except | o”hsTTrTﬁ a&?mpfe@?“rgorrpacti& (%as in all cases carried out on
cal ci um car.boaket aireehgeestbid ol , wsece after the other excipients listed
were adm xed. The filmliquid was _applied at described bel ow. Tabl et
fornul ation* PREO™MEbl e 15 Anpunt pef tablet Raw material 2 [ng] [%4 3 [ng]
[ q&al ci um garqpate Scoralite 125Q 72.2 1250.0 71.9 Sorbitol P 1666B0
385.% 22.3 385.5 22.2 Cellulose mcrocryst Type 101 75 4.3 75 4.3
Acesul fam Potassium1l 0.1 1 0.1 Flav. Lenon Powder 7.5 0.4 Magnesium
stearate 6 I 133N ddd a8 -dkifteliatibh Gbhed *
Hypr onel | os@‘%%ﬁ%aﬁgtaﬂﬁ%sﬁsv@ﬂmg stfEid b

below 12 minutes.

15 Example 15
Manufacture of calcium carbonate containing tablets

A granulate was manufactured according to Example 14 with the following exceptions:

Table 16

Raw material Amount per | Amount per

. tablet [mg] | tablet [%]

Calcium carbonate, Scoralite 1250.0 72.26
Sorbitol 38um 385.0 22.26
Cellulose microcryst. Type 101 56.0 3.24
Croscarmellose sodium 20.0 1.16
Magnesium stearate 6.0 0.35
Acesulfame Potassium 1.0 0.06
Flavour lemon powder 7.5 0.43
D3-vitamin 4.4 0.25
Total 1729.9 100.00
Coating liquid

Hypromellose 15 7.2

Talc 4.3

Propylene glycol 14




Talc 4.30 0.2 4.31 0.2 Propylene glycol 1.43 0.1 1.44 0.1 Wter, purified
130.28 130.81 WD 2016/1 21)1)5/115342 PCT/DK21111 5 /1111113 3 8 49 The

gr anul at evoasoxcaspeessed on a Fette PTI 090 using capsulreTaikepesthopisaches
(9.4 mmx 18.9 nm. The filmliquid were applied on the tablets in an
Accel | a Coater 150 (Manesty Inc.), by505 use of the follow ng paraneters: *
Inlet aifr, tenperature 50 C * Qutlet air nperature 45 C Pan rpm2.2 10 *
bat ch si z\ga‘e% Fﬁ’d?‘f'ﬁe obtai ned tablets héali'g crushing strength of 133 N and
a disintgpstation tinme below 12 mjnut ed742.8 Exarrpl e 1% Manufacture of

cal ci um earbenate—econtatntngtablets—A-granutate—was—ranuf act ured accordi ng
to Exanple 14 with the foll ow ng exceptions: Table 16 Raw naterial Anmount
per AmouThepednuldta agtcohipidssealohet Ftid PT Cade using capdutmstieped $riocteds t e 1250. 0
72. 26 ﬁ@ BI t ol @gé)m 85.0 22.26 Cellulose mcrocryst. Type 101 56.0 3.24
Croscar I20.0 1. 16 Magnesi um stearate 6.0 0.35 Acesul fanme
Potassium 1.0 0.06 Flavour |enon powder 7.5 0.43 D3-vitamn 4.4 0.25

Total 17%%6%3&]3’8 V\(/)e(l)’e cggt%& 'in'sh b' ﬂaraqzé_%&s ?(gl?-‘aré))s By ]uge Zf 1%e following

parameters:
* |nlet air temperature 50°C
*  Product temperature 45 °C
10 *  Pan rpm 2.0
* Process air flow 8000 m®
* Liquid flow rate 300 g/min
*  batch size 600 kg
15 The obtained tablets had a crushing strength of 135 N and a disintegration time

below 2 minutes.

Example 16
Impact on sensoric properties of the use of sugar alcohols and flavours
20
Kalcipos®-D
Ingredients according to the manufacturer:
- Calcium carbonate
- Vitamin Dj
25 - Maltodextrin
- Crosscarmellose sodium
- Gelatine
- Sucrose
- Maize starch
30 - Colloidal silicium dioxide
- Magnesium stearate
- Hypromellose
- Macrogol 6000
- Parafin



Talc 4.3 Propylene glycol 1.4 WD 2016/1 21)1)5/115342 PCT/DK21111 5
/1111113 3 8 50 Water, purified | 131.21 Total 1742.91 1 The granul ate
was conprwexee/am4a Fette PT 2090 using capsul e shaped pom@msos/ 083384 nmm X
18.9 mm). 5 The tablets were coated in ,an O Hara FC-660 (O Hara), by use of
the followng paraneters: * Inlet ai P1 tenperature 50 C * Product

tenperature 4 m20* Process air flow 8000 nB * Liquid
flowrate 300?3%3’[&93%{%%&9 ze 600 kg 15 The obtained tablets had a

crushi ng -st r etrydlhated cdiBmsbedndl a di sintegration tinme below 2 m nutes.
Exanpl e 16 I npact on sensoric properties of the use of sugar al cohols and
flavours 20 Kalcipos(r)-D Ingredients according to the manuf acturer: -
Cal CI um Senbanied tempa§drarrsrbedd pePbrmedvbetivee e ahove desotheddfaleipessde sodi um

- tine r | Izl oi dal siliciumdioxide -
Ma gn e i u r%ng tt%t%&g rr?e%%facturgg aé%egér?oreﬁr?n I%Qamplgol 5.
The test has been performed as a paired comparison test in accordance with 1ISO —
5495, by use of 8 trained persons. This will show whether there is a significant
difference between the reference (Kalcipos®D) and the tablets of Example 15, at a five
10 % level.

The products have been compared with respect to the following properties:

*  Sweetness
15 * Lemon flavour

+  Chalkiness

The results conformed a significant difference with respect to all three properties
showing more sweetness, more lemon flavour and less chalkiness for the tablets of

20  Example 15 when compared to Kalcipos®-D.

Example 17
Manufacture of calcium carbonate containing tablets

Tablets were manufactured according to Example 14 with the following formulations:

25

Table 17

Raw material [% wiw]
Calcium carbonate, Scoralite 60 - 94
Sorbitol 38um or Isomalt 27pum 5-30
Cellulose microcryst Type 101 0-10
Crosscarmellose sodium 0-5
Acesulfam Potassium 0.1
Flav. Lemon Powder 501162 0-2
Magnesium stearate 0.3-1




- Hypromell ose - Macrogol 6000 - Parafin WO 2016/1 21)1)5/115342
PCT/DK21111 5 /1111113 3 8 51 Hydrated soya bean oil Hydrated cottonseed
oi | Sensowoaboscasgari son has been perfornmed bet ween t herabbmiodwmessbed

Kal cipos"D 5 and tablets manufactured_as described in Exanple 15. The test
has been perfornmed as a paired conpar P€on test in accordance with I SO -

5495, by -use_of. ' r A AN '
ot oni 11 cd B el PERLARSrRAERREise Naresth corPPRYPEDENIRE (295K% | 27 abr et
of Exanplealciisy carbomaté iane thal thedtotahaelounitiaesprab exeses! 1HYe Tsbiats anpared wit h

respect tcgn%agsséggkﬁ%ésgg%n Cﬂpa%rsglinq%: * Sweetness 15 * Lenon flavour *

Chal ki nes . ormed a Significant difference with respect to
thI I Lhree properties show ng nore sweetness, nore |lenon flavour and |ess
chal kiness for_th | et s of 0 _Exanpl e 15 when conpared to Kal ci poso-D.
Exarrpllse 17 Mﬁﬂ“&@ﬁhg‘g’wo‘f""&s}’%ﬂém“aar bonate containing tablets Tablets were
fll_HBiJf act ured Fmmtdongoted Examphen 14 with the foll owing formul ati ons: 25
able 17 Raw naterjal [%w | ci um carbonate, Scoralite 60 - 94
Sor bi t ol 38’f)mQ)9rpSP'§_c§1l?ﬁL?g gf’gﬂ%&aﬁﬁ“ Cel | ul ose microcryst Type 101 0-10
Cr osscar nel L osgyp30disnapélt 8.6 xAe&smhi am Pot assium 0.1  Flav. Lenon Powder

501162 0 - 2
10 on a Fette PT 2090 achieving tablets with a crushing strength above 70 N and a
disintegration time below 15 minutes for tablets containing croscarmellose sodium in an
amount of approximately 0.5 % or more (such tablets are meant for the oral route by
swallowing). Optionally a standard water soluble coat (such as a traditional coating
known by a person skilled in the art) can be applied to the tablets, in which case the

15  disintegration time should be below 30 minutes.
If tablets only are meant for chewing the disintegration time is not relevant.

Example 18

20 Investigation of the impact of different production methods on the size of
calcium carbonate tablets
This experiment was carried out in large production with a batch size of approx. 40.000
tablets. The experiment was performed in order to investigate whether the technique
used for manufacturing granulate for the product had any impact on tablet dimensions

25  especially the tablet height.

The techniques in question were:
i) Fluid bed granulation, and
ii) Roller compaction.

30

Raw material Fluid bed Roller compaction
Batch 1 per 1000 tabl. | Batch 2 per 1000 tabl.
[a] o]

| Calcium carbonate 1250.0 1250.0

Scoralite
il Sorbitol 38um - 385.5
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15

Manufacture of batch 1:

The granulating fluid is manufactured by dissolving IV in XI. lll 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 VII, IX and X are admixed to

granulate and tablets are compressed by use of a Fette PT1090 and capsule shaped

punch design (9.4 x 18.9 mm).

Manufacture of batch 2

Il is passed through a suitable screen and mixed together with | in 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 according to example 1.

The remaining excipients V, VI, VIl and X are admixed by use a high shear mixer

(Diosna P250) with low impeller speed no chopper for 60 seconds and finally tablets

are compressed by use of a Fette PT1090 and capsule shaped punch design (9.4 x
18.9 mm).



Scoralite Il Sorbitol 38pm- 385.5 WO 2016/1 21)1)5/115342 PCT/ DK21111 5
/1111113 3 8 53 11l Sorbitol 110pm 390.0 - 1V Povidone K 90 36.4 V

Cel | ul osewe 26&/10Q534m crocrystal l i ne Type 101 VI Acesul f arcPmiesei/oon3zs 1. 0
VIl Aspartame 1.0 VIIIl Flavour lermon - 7.5 | X Flavour granul ate 50.68 -

| emon X Magnesium stearate 6.0 6.0 XP4Purified water 73.0 - Tabl et wei ght
1734. 08 17250 —WManufact u? of —bateh_Lt—Fhe—granulating fluid is

manuf act/ur ed by Qﬂ”é@Sﬁ}‘?rhg aklet x| TRRIPL j passed through a suitable
screen and m xedoree{kN]l i nhaigd att flemgth bed granul ator. The powder m xture
is 5 grianul ated by spray Bﬁ he grapul fting fluid on the powder bed while
the fl ui|di zi ng |process is '(:5‘ ing. THE™t emai ning parts of the excipients
VI, | X[@end ari@.eadm xed| 7ao granul abe4and tabl ets are conpressed by use

of a Fetite PT1 OQQ%d—Gaasm—%hapiw—%unah—design (9.4 x 18.9 mm. 10
Manuf act| (RCHF [#&8th 2 1| i7516passed {RP ugh a|suitable screen and m xed

together wwth T in a 220 high shear mxer for 1 min at inpeller speed
110 rpm and chopper speed 1500 rpm The powder mxture is.granul ated using
a rol | or GmpEESP BBt AN TP Bane owest tehlet gl kB ngelsh s v, Wi,
VITT and Xnpketigidm xed by use a high shear mxer 15 (Diosna P250) with |ow
i npel | er speed no chopper for 60 seconds and finally tablets are conpressed
by us€® of a Fette PT1090 and capsul e shaped punch design (9.4 x 18.9 m).

Example 19

Stability of calcium carbonate tablets
This experiment was carried out in large production with a batch size of approx.
693,000 tablets. 3 batches were manufactured.

10
The experiment was performed in order to investigate the stability of coated tablets in
open petri dishes and the reproducibility of crushing strength for three mixing intervals.

Composition: Amounts per tablet

Table 18

Raw material [mg] | [%]
Calcium carbonate, Scoralite 1250| 72.26
Sorbitol 38um 385| 22.26
Cellulose microcrystalline, type M101 56.0| 3.24
Crosscarmellose sodium 20.0| 1.16
Acesulfam Potassium 1.0 0.06
Flavour Lemon 75| 043
D3 vitamin 4.4 0.25
Magnesium stearate 6.0 0.35
Tablet weight [mg] 1729.9
Coating

Hypromellose 15 7.2

Talc 4.3
Propylene glycol 1.4

Water, purified 131.2

Total weight [mg] 1742.9




WO 2016/ 1 21)1)5/115342 PCT/DK21111 5 /1111113 3 8 54 Conpression Tabl et
Tablet force [KN] height length [mm] [mm] Batch 1 19.9 7.40 19.04 Batch
2 20.9 7.w6 206/10734C0npari son of batch | and 2 shows t hatrcrix2besvesizst abl et
hei ght is obtained by roller conpactigon. 5 Exanple 19 Stability of cal cium
carbonate tablets This experinent was *Carried out in |arge production with
a batch size of approx. 693,000 tablets. 3 batches were manufactured. 10
The experinent was performed in order to investigate the stability of

coat ed t abilechaich was mesnfaghired actiosding taathd fellewingegessdptidrbi 1 ity of crushing
strength for three mxing intervals. Conposition: Amounts per tablet Table
18 Raw material [ng] [ Cal cium carbonate, Scoralite 1250 72.26 Sor bit ol
38pm 385 Prempéng aul tollérzompecéemcr yst al | i ne, type MLO1 56.0 3.24

Cemon’7, S Ottt cldlaty Sun T 001 i ot carate 6.0 0.35  Tabl et
wei ght [ ngdrbitor Bsieveddhrougl sciagpsinedd.0 owe andistrahsferegdddo 4hgtumble mixer
Calcium carbonate and sorbitol are premixed in the tumble mixer. Mixing time 15
minutes, speed 6 rpm.
The pre-mix is roller compacted with knurled rollers, screen size 1.5 mm. Settings: Gap

10 3.5 mm, Force 12 kN/cm, Roller speed 15 rpm.

Mixing

The rest of the excipients, with the exception of magnesium stearate were admixed to

the granulate in a tumble mixer using speed 6 rpm and mixing time for the 3 batches
15  were according to Table 19.

Table 19: Mixing intervals
Batch 1 Batch 2 Batch 3

Mixing time | 20 minutes | 30 minutes | 40 minutes

Magnesium stearate were admixed for 5 minutes, speed 6 rpm.

20
Tabletting
The granulate is compressed on a Fette 2090 tablet press by use of a capsule shaped
punch design (18.9 x 9.4mm) achieving a crushing strength of 110 N.

25  Coating

Coating parameters is as described in Example 15.
The amount of film applied is corresponding to a theoretical weight gain of 0.75 %.

Stability studies in open petri dishes stored at 25 °C/60 % RH have been performed.

30  The results are shown in Figure 22. Even though sorbitol having a mean particle size of
38 um has been used a decrease is seen. This decrease is similar to that of tablets
based on sorbitol 110 um from Example 13. The decrease is due to the addition of
extra excipients. However, the crushing strength is still sufficiently high to allow
handling and therefore acceptable.



Propyl ene gl ycol

1.4 Water,

purified 131.2 Total

wei ght [nmg] 1742.9 WO

2016/ 1 21)1)5/ 115342 PCT/DK21111 5 /1111113 3 8 55 The batch was

manuf act weaoesciass4di ng to the foll owi ng description:
conpaction 5 Cal cium Carbonate is add to a tunble m xer.
si eved through screen size 2.0 mm and
Cal ci um car bonate and sorbi tol
time 15 mnutes,
rollers, Bamma28i ze 1.5 nm Settings:

Poll er shfed o LfBr dhibtdiftand 8 wafiarbn}

of magnesi um st earat e wer

X

are prem xed in the tunble m xer.
speed 6 rpm The pre-mix is roller conpacted with knurl ed
Gap 10 3.5 mm Force 12 kN cm
&5, excipients, with the exception
e granulate in a tunble m xer

Prremipi20a5/@mnsssr ol | er
Sor bi t ol
s transferred to the tunble m xer

is

M xi ng

usi ng speetibéuremin’/a28 aicricivgn canrendte (Sednalitd) drmt 2026 % d5bined (38 pgwedt ng t o

Tabl .6519'RJI

20 m nut es
m nut es,

speed 6 rpm

nutes 4

o amm) achido o TPEELa AR Bl rBaPs DRSS oot Png

paraneters is as described in Exanple 15. The amount of filmapplied is

open: potritou 2 SosBn Y 65 A el fhiiofleny
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I Cellulose microcrystalline 75.0 mg 75.0 mg
Type 101
i Croscarmellose 17.3 mg
sodium
VI Magnesium stearate 6.0 mg 6.0 mg
Tablet Weight: 1733.8 mg 1716.5 mg
10
Tablets are compressed by use of capsule shaped punch design (9.4 x 18.9 mm)
Coating of the tablets is carried out based on the following composition
[ Excipients
T [ Hypromeliose 15 25
II | Talkum 1.5
Il | Propylene Glycol 0.5
IV | Purified water 95.5
20
Coating is carried out in a lab scale coater (Combi Cota, Niro, Denmark) using the
following parameters:
Inlet air temperature: 48 - 50°C
Liquid flow rate 3 — 4 gram/min
25  Spray pressure: 2 bar



extra excipients. However, the crushing strength is still sufficiently high
to allow handling and therefore acceptable. WO 2016/1 21)1)5/115342

PCT/ DK21M® 2609/11342113 3 8 56 Exanple 20 Inpact of supecTdikonewm@gsant on
wat er absorption A m xture of 72.26 % cal cium carbonate (Scoralite) and
22.26 % sorbitol (38 pn) were 5 Roll&f conpacted as described in Exanpl e

Tabl ¢ 20, eIBE I IFiHY FeloYs aie 9 yasa St lelf coflor it Bl o Pe &

Exci pl entMeasufemeht Sysignj, UK) al251C 2nd 6MR6IRHEachripeotastagedionlSabklets635. 5 ny

1635. 5 f . le 18 |1..Cel | ] ipe. 75, 0. 5.0
Tyne 201 Thereaiu ST R HdwersBron FRER 2 A O YRt At it & 0 1
6.0 ny TFapérelsintégaphbnly t1Z&Bts s auniddtifersasein wilerTatsbattion aneaningrtpaaied by

use of capsul.e shape nc Lan (9.4 x ' of .the tablets
is caE’ri n%rdppﬁgtscghsqaﬁwtﬁ’ﬁgtq‘%gefstlt%%nﬁ‘@[ %%Pr%%@??sltg]r?e eé%?%?@% stfhfe ir=;saz .

(Ww } laddlipn oheblpsdisitiegtatt. || Talkum 1.5 111 Propylene Gycol 0.5 1V
Purified water 95.5 20 Coating is carried out in a |lab scale coater (Conbi

Cota, Niro, Denmark) using the follow ng paraneters: Inlet air
tenperature: 48 - 50C Liquid flowrate 3 - 4 gramimn



25 Spray pressure: 2 bar WD 2016/1 21)1)5/ 115342 PCT/DK21111 5 /1111113 3 8
57 The tablets were tested in a DVS (Dynam ¢ Vapour Sorption) equi pnment
(Surface Measurenent System UK) at 256 and 60% RH. Each test was based on
5 tablets. The result is shown in Figure 23. FromFigure 23 it can be seen
that the addition of a superdisintegant only results in a mnor increase in
wat er absorption neaning that only 5 mnor inpact on stability of tablet
techni cal properties is to be expected fromthe addition of a

superdi sinteguams 58 CLAIMS 1. A particulate material conprising a conpact

of one or ny regul arly shaped _.cal cium containing conpounds, as an active
subst ance anéwwﬁﬁd%e"%ﬁﬁwﬁﬁ%%?ﬁgpf@ DEEB%B'E g‘ﬁr%feguégr sa?%ﬂol s havi ng
a mcro str uslcurecomfairig cortpainds s an @ctivedubstaug@endbs@bomsrénave a nean

t the nmost about

2oLt © ! el A5AeB R R B B S e %5
agout 805umoratort kegarostohalzthave Z0mpsn paticle bizemb at thabbmﬁt abOutpy) pah s?]dflre.:-zsrost
t 50 t 40 [ .t t {3 t
Shout 20 "prafbrt BE SR bpARHb D e it aRETRD il e PoalBecBhob IR BPE) i 1,
1, wher g: nt tsthe n‘msagbt?ﬂéﬂmint?lt the mosieapbgb?ma.lmsnigmf rémlst:alaﬂrtm:t 80 gm;ehfrgam'rmt?ssed
to t e 9 -
cor rel ati on EPRES M, Bhonbot 8baab i Gt B fbe #BoRC R oo 12 oibsF REES 28

pressure (neasorabutrioMm.of 7 x 10 or nore such as, e.g., in a range of 15
from aba\Ht 10 x 10-3 to about 30 x 10'3. 3. A particulate material according
to claim’l or 2, wherein the pharmaceutically acceptable sugar al cohol has
bi ndi ng pr oA patculR6 rMhtersl patdriieg katigimmtveidraih the podreiasguticalipayceptatide

it Lo ; H . . dis i
Phe Tormor CRULRSH hion soReEages e ABlefs SN U ORI IR G olich” as.
e.g., 1.3 niditvhot - hass slofie bf ei2retation Beessn dushingétrergth (nessureddn Nyrdbh or

EoS B0 b, LrRALAIGH R ErIThERd o RIGYr 7 b & RGN Bk bR B! RAFAIAGE of ' &1 M

wherein the
15  from about 10 x 107 to about 30 x 10,

3. A particuiate material according to claim 1 or 2, wherein the pharmaceutically
acceptable sugar alcohel has binding properties.

20 4. A particulate material according to any of the preceding claims, wherein the one or
more calcium-containing compound is in the form of crystals having a specific surface
area below 1.5 m%h such as, e.g., 1.3 m?%h or less, 1.1 m%h or less, 0.9 m*h or less,
0.7 m?/n or less.

25 5. A particulate material according to any of the preceding claims, wherein the
concentration of the pharmaceutically acceptable sugar alcohel in the particulate
material is at least about 5% wiw such as, e.g., at least about 10% w/w, at least about
15% wiw or al least about 20% wiw.

30 6. A particulate material according to any of the preceding claims, wherein the
pharmaceutically acceptable sugar alcohol employed has a mean particle size in a
range of from about 5 to about 150 pm such as, e.g., from about 5 to about 110 pm or
from about 5 to about 80 um.

35 7. A particulate material according to any of the preceding claims, wherein the sugar
alcohol is sorbitol or isomalt or mixtures thereof.



concentration of the pharmaceutically acceptable sugar al cohol in the
particulate material is at |east about 5% w w such as, e.g., at |east about
10% w w, at |east about 15% w w or atSPeast about 20% ww. 30 6. A
particul ate material according to any of the preceding clains, wherein the
pharmaceutically acceptabl e sugar al cohol enployed has a nmean particle size
in a range of fromabout 5 to about 150 pm such as, ag, fromabout 5 to
about 110 pmor from about 5 to about 80 pm 35 7. A particulate materi al
according to any of the preceding clains, wherein the sugar al cohol is
sorbitol or, isonal ures th A part| ulate materia

' reof. 59 8,
accordi ng t ARl EE‘/*'f"‘ m\/ﬁ{%rfaéiaﬁcqrﬂ'égiﬂﬁ'éw 41 WhesIn the suganaigebpl is sgrbital.
particulate material according to claim8, wherein the nean particle size is
o a0 bt i 308 S GRS S, A PR e R
accor di Bg trangd &fi fromT abadtedsetb mbbhissBuganchbe ohgl from abaon®8 fo.abolD4a tm oA
particul atj materlt%% gg@d‘{ﬂgﬁto claim 10, wherein the nmean particle size

isin a u to about 50 pm such as, e.g., from about 25
to about 35 pmor fromabout 20 to about 35 m 12. A particulate materi al

according t recedi ng clains [ Si a su 15 al ohoI

sel ected f r@n?‘t%e( 'lag é?gﬁqrﬁag & c'ﬁ%ﬁl YoF re"YB?F gcr?é?'t'? {sgfna i nositol,
lactitol, and m xt ur es thereof. 13. A particul ate mat erial accor di ng to any
of the recd [ISI X of. sorbi tol l.itol

Ta, A gl iR B R e ES e B o8l fodain 6 Bkar halhE S8 §IT= 1 att o
bet ween saabgd oﬂfrc&umdbmytlZOttolabbBt&mum suahge, @f., frommbabp2a tolatdull3% pmadvout

1: 1.5 such according to

‘ 1. 25 15. Apartlculate mat eri al
any of the fm@%%ﬁgat&a PWBS c‘Hﬂprl sing a mxture of isomalt and xylitol.
16. A partl cul ate material according to claim15, V\/nerel n the wei ght ratio
bet ween t nang ptol is in a rangﬁhof frg : 0.1 to_about
1-1.5 su ch p@ jeu at%1 rial ecording To any & preceding calms cornpnsmg a sugar
15 aicohol se!ected from the group consisting of mannitol, xylitol, maltitol, inositol, lactitol,
and mixtures thereof.

13. A particulate material according to any of the preceding claims comprising a
mixture of sorbitol and xylitol.

20
14, A particulate material according to ¢laim 14, wherein the weight ratio between
sorbitol and xylitol is in a range of from about 1:0.1 to about 1:1.5 such as, e.g., about
1:1.

25 15 A particulate material according to any of the preceding claims comprising a
mixture of isomalt and xylitol.

16. A pariculate material according to claim 15, wherein the weight ratio between
isomalt and xylitol is in a ranga of from about 1:0.1 to about 1:1.5 such as, ©.g., about
30 11

17. A particulate material according to any of the preceding claims, wherein the

calecium-containing compound is a calcium salt.

35  18. A particulate material according to any of the preceding claims, wherein the calcium
salt is calcium carbonate.



17. A particulate material according to any of the preceding clains, wherein
the calciumcontaining conpound is a calciumsalt. 35 16. A particul ate
materi al according to any of the precedpng clainms, wherein the calcium salt
is calciumcarbonate. 60 19. A particulate material according to claim18,
wherein cal cium carbonate has a shape and a nean particle size
corresponding to that of Scoralite 1 B or Merck 2064. 5 20. A particul ate
mat erial according to claim 19, wherein calciumcarbonate is Scoralite 1 B
or Merck 2064. 21. A particulate material according to any of the preceding

cl ai s, whergi b _..of th al_ci contai ni ng_conppound in the

parti cul at eJi %ﬂ’?@%?'gﬁ”g&g&g@% arcgﬁ%@%otg c\lar”Bﬁ\ga‘ﬁh%(ﬁ'&ﬁall%gﬁ/&?rgga%%&?s1900% W w
such as, e.sghapearsha alganiparttisho dize clymsborBitg witigt of SoonalilebiBidr BAk 2064bout 95%
w w, from about 55%to about 90% w w or at |east about 60% ww, at |east
about 65% wW w, at |east about 70% w w or at |east about 75%ww. 22. A

part i culfat e26eh pettigulatecvatiedeimgcondirgry claim B ewimreinediaign chrbonsle inBesralite a SEM
15 photo of@%%ﬁgﬁg ate material - when conpressed into a tablet - shows
that a surface of a defornmed particle of the pharnmaceutically acceptable
sugar alcohol is in close contact wth surfaces of the crystals of the one

or nore cal i.%ﬁﬂﬂﬂlﬂi%ﬁ%riﬁl%?ﬂdﬂ%to afpof tﬁera?ééehﬁg'c?é;ﬁsm@ran%e 26%ehdi ng
to any of the preceding clains tfurther conprising 20 one or nore
phar naceut i ebfpyralkirepertpinbgeroinsvedinthe padigdpte roaterialds inomearge offrew

t her apey i Cabdut.a00 fapiadu@¢@d°£ﬁ1/\k§ueﬁlgé,%tg.%&ﬂ ge&ﬁiﬁ% toVatRift 5% @WP%@HCGS-
I ing toany of t

24. A particulate material accor gto 5\/y e preceding clains further
conpri si ng 2RPYtHINS akroukhPHe wivsTram @houdbdls toahiont 8%y ariat leapiabeub 0%

Magnesi um gy 2R iedit BBGtIEBY WAE ol Ra! Ardbit A% Wiklioh gt le8stab¥ulis% hgwpr ecedi ng
clainms conprising one or nore second cal ci um contai ning conpounds sel ected

fromthe group consisting of calciumcitrate, calciumlactate, cal cium

phosphat e i pgl Agumigulhtd BalefhilEBcoMEAB ARG of thﬁ%}éﬂeﬁﬁ%@ﬂl&ﬁ@ﬂﬂfﬁé}einm sghyci no
calciu calciumcitrate nal eate, hydroxyapatite 30 including sol vates, and
mi xt ur e® t hBPAgef tc*fe‘?a%%%{?m erfele E%%P PrEFsedRtordiaRlgt ¢ BhayrS that a piace

pr ecedi ng chid tasfotrhedi ![athi&lleSdﬂﬂ'lé pﬂ'][arffnb@altﬁbél![y! dcue;lstlhab su%mgbaialtiﬁb@ts@[ e t
prepare rom e par cu mat er | optionally ~adm Xed, W a e NnDS
ook w suchoned wilggirtzees iR SRLElA 3 ne Bhes oAbt i cpRgining cormpouind:

23. A particulate material according to any of the preceding claims further comprising
20 one or more pharmaceutically acceptable excipients or additives, or one or more
therapeutically, prophylactically and/or diagnostically active substances.

24 A particulate matenal according to any of the preceding claims further comprising
vitamins or minerals such as vitamin D or a vitamin K or Magnesium.

25
25. A particulate material according to any of the preceding claims comprising one or
more second calcium-containing compounds selected from the group consisting of
calcium citrate, calcium lactate, calcium phosphate including tricalcium phosphate,
caicium gluconate, bisglycing calcium, calcium citrate maleate, hydroxyapatite

30 including solvates, and mixtures thereof.,

26. A particutate material accarding to any of the preceding claims that has such a

flowability that - when tablets are prepared from the particulate material optionally

admixed with at the most 10% w/w such as, e.g. at the most about 7.5% w/w or at the
35 most about 5% wiw of a glidant using a tabletting machine operating at at least 300



35 nost about 5% w w of a glidant using a tabletting machi ne operating at at
| east 300 61 tablets per mn - the nass variation of the tablets obtained
fulfils the requirenents given in Ph. F 27. A particulate nmaterial
.according to claim26, wherein the dvveP time during the 5 preparation of
the tablets is at the nost about | sec. 28. A particulate material according
to any of the preceding clains containing from about 60 to about 95% wlw of
t he cal ci um cont ai ni ng conpound and from about 5 to about 40% wlw of the
phar maceut itaiefs\peaate pihabhasssugaticrabiché edbletp vodirdadultisate idygirerh@ntgum does
not exceed 100% 29. A particulate material according to any of the

pr ecedi ng AGR \(l)\lﬁyal ning from about 60 to about 94% w w such as, e.g.,
from about 65%to about 80% w w of the calciumcontaining conpound, from

about 5 to . U 30% wiw of
t he phar rraczc?a ggﬁ%%%‘ggrté?%?c%@ﬂ%go?dalp'lc%eﬁWh%?eﬁﬁprfr%\?é?tarﬁ ?ﬁ%%g about 15%
w w of &ne mapa‘r’aﬁm gk tabledsiisiat thd mostcabept Abée exci pi ents and/or active
subst ances, provided that the sumof 'ingredients amounts to 100% w w. 30.
A particulate material according to claim29 containing fromabout 65%to

about 20 8(% Wpaertvuisie aaterial gecordingta aryoufthg picedingolains F@tainibg fish t he
cal ci um cony@i NG ab%afwawwqggg Eafl’ﬂﬂnﬂ%malw&cfrﬂpmgnd%ﬁ)(ﬁ WhdSugh as,
W W ITO

e.g., fromabout 20 to abou of “sor sormalt or mxtures
t her eof . 318bont 456 wWiw 9 thegeharmpeautioaliyrdcseplgbls syaat dleehadtpsovideditiabihedef i ned

in any1gf o dd g@eslnﬁgxce%@a?gej& wRptionally, one or nore pharnmaceutically

accept abl e excipients or itives. 32. A solid dosage formaccording to
claim31l for oral admnistration. 33. A solid dosage formaccording to claim

33( or 32 i rpd RepatRiumie materil Q&Io‘?dlh'g'g"t&a@’oﬁhe c@&lh%ici&krﬁs HeHthindg3Ree form
A solid dosage form accord g oclaim33 int formof tablets,

3
capsul es, SHOHESEIo abouhek’ wiw ush s 5.8+ e qbeut 6594 tagbout 80% wiv abbage for m

accor di ng tdammraJcam%ﬂmmgrbmuhermrﬁfabb@td @laboubF5% Hw sﬁcﬁ@blsﬁg dpsmge form
accordi ng to claim35, wherein the tablets have a shape and di nensi ons

essent i'al | Abgt %Y?\/ﬁ’?"i'-‘hmfﬁ’dm‘”é’fﬂﬁ phar@pgeutigally %CEBW’B} tHoanglsohd ARe #80or di ng
to any of Gt to3dbodP 15BN ¢tiong o moRdPHaYmRELtidaRy acceptable excipients

andfor active substances, provided that the sum of ingredients amounts to 100% w/iw.

30. A particulate material according to claim 28 containing from about 65% to about
20 80% w/w such as, e.g., from about 70% to about 75% w/w of the calcium-containing

cempound and from about 15% to about 25% wiw such as, e.g., from about 20 to

about 25% w/w of sorbitol or isormalt or mixtures thereof.

31. A solid dosage ferm comprising a particulate material defined in any of claims 1-30
25  and, optionally, one or more pharmaceutically acceptable excipients or additives.

32. A soiid dosage form according to ¢laim 31 for oral administration.

33. A solid dosage form according to claim 31 or 32 in the form of a single unit or a
30 multiple unit dosage form.

34. A solid dosage form according to ¢laim 33 in the form of tablets, capsules, sachets,
beads, pellets or the like.

36 35, A solid dosage form according te claim 34 in the form of tablets.



5 one or nore cal ci um contai ni ng conpounds corresponding to from about 250
to about 1000 ng calcium 38. A solid dosage formaccording to any of
clainms 31-37, wherein the anount of thgp one or nore cal ci umcontaining
conpounds corresponds to from about 400 to about 10 600 ng calcium 39. A
solid dosage formaccording to any of clains 31-38, wherein the total
concentration of the one or nore cal ci umcontaining conpound in the dosage
formis in a range of fromabout 40%to about 99% wlw such as, e.g., from
about 45% t 36.ahe0lid ddsag6 Jeray aycofdingricatiainn 35 Oetain tiedakietd Skyevbwhape and about

55% t o abou 9 at | east about 65% w w, at
| east about&pﬁ%é&f@‘@sﬁ%nﬁky g%?ﬁ’%&rn g@ﬁgjr\e?gr{?mwaccordl ng to any of clains

31-39, wherein the total concentration of the particulate materi al

cont ai ned | 571 AgoRARAGE OISO MW 1o A0S S b AR O W estch

as, e.g., from about 7§ Yot 0 about ggmA)w/w roma out % W w,
from abdut S08®E 6‘0&3@#]@’“@%1”'% eemagunds ceresrandiisda frogsakouh2il taaboul sol i d
dosage for maeE /gtanGuho any of clains 31-40 containing fromabout 60%to
25 about 95% w w of t he cal ci um cont ai ni ng conpound and from about 5% to
about 40% w w of the pharmaceutically acceptabl e sugar al cohol, provided

that the supsdeesidWdsageisREALchRING W aky of 2lairfs éabvdmﬁagmqwe b@bihasens ding to
any of clainms 31-41 cqnt ai ni ng fromabout 60 to 0 about 94% w/ w such as,

e.qg., from 9BBQE MERES ‘aU@b%"%a'@og/&wapwstqﬁ’é'emnéﬁMowé\@paﬁ‘hq Ortg abgHbound.
from abgut 800 engpdMibm35% W w such as, e.g., fromabout 15 to about 30% w w
of the pharnmaceutically acceptable sugar al cohol and fromabout 1 to about
15% w/ w of one or nore pharmaceutically acceptabl e excipients and/ or active

subst ances, 39rN¥bldﬂ&b§abaﬁorH&cﬁtﬂngfo arwgfemrﬁ@g&sarmh&bmﬁ@tolm%ww 35 63
43, A solid dosag_e forfghaccor 9 Wg .any o ¢lainms 31-42 erein a

photo of a CPPEOTAIULCINS PARE" BPT] FRICIVETSod %%%”?W'%H%S?ﬂ%fmﬁ’ '§fﬂface
of a defor nnda:mgzeréﬂffdneabmft 4900 abalLC 00 lw/ivSsubh ag 0§ efrera RIbat 458 tdatsaut f aces

of the cryspalSuAl rbhCardlE st 1TRbSu 53 Gy B 25 &k B50%0 WRTRBHE wh? or at

least about 60% wiw, at least about 65% wiw, at least about 70% wiw.

40. A solid dosage form according to any of claims 31-39, wherein the total
concantration of the particulate material contained in the dosage form is from about

20  65% to about 100% w/iw such as, e.g., from about 70% to about 98% wiw, from about
75% to about 95% whw, from about 80% to about 95% or from about 85% to about 95%
wiw.

41. A solid dosage form according to any of claims 31-40 containing from about 60% to
25  about 85% w/w of the calcium-containing compound and from about 5% to about 40%
wiw of the pharmaceutically acceptable sugar alcohol, provided that the sum does not

exceed 100% wiw.

42. A soild dosage form according to any of claims 31-41 containing from about 60 to
30 about 94% w/w such as, e.qg., from about 65% to about 80% w/w of the caicium-
containing compound, from about 5 to about 35% w/w such as, e.g., from about 15 to
about 30% wiw of the pharmaceutically acceptable sugar alcohel and from about 1to
about 15% w/w of one or more pharmaceutically acceptable excipients andfor active
substances, provided that the sum of ingredients amounts to 100% w/w.
35



44. A solid dosage formaccording to any of clains 31-43 in the form of

tabl ets, wherein the crushing strength of the tablets when stored in open
petri dishes at 25 6C and 60% RH at tf@ nost changes 50% such as, e.g. at

t he nost about 40% at the npbst about 0% at the nost about 20% at the
nost about 15% at the nost about 10% during a 10 time period that starts 5
days after manufacture and runs during the remaining storage period one
nonth preferable 3 nonths. 45. A solid dosage formaccording to any of

cl ai ns 31- 443i A sbliteddsagmfarin acoobuingddl vy of slaarkabl-a2 apeéren $8EM mm@b&a tabl et.

15 46. A so fo rd|n tocal ich_ha able
taste with !ﬂ?g{spec Lgﬁ'&egvﬁg ﬁ@gosq‘gl J@%?hoa"ﬁ E%?‘\é%?gs‘g av@?é g aétg”by a
pr of essi onabf sigar bledholseirstose topsdct pith elrfafesalf tHeoapstal gb Hresmesor rA@red7. A
solid dosag%alﬁﬂhﬂ@rﬁ&:ﬂfnﬂ'c@ Ben{qny of clainms 31-46 conprising a sweetener
selected fromt group &6né ng of dextrose, fructose, glycerin, glucose,
isomalt,d lactitol, lactose, naltitol, naltose, mannitol, sorbitol, sucrose,
t agat ose, h I

{agat 0sc. ¢ HARLERPcedkiDhocolidd @y ARATHL 370 OBV SLBRIETIRNR
neohesperi dilhﬁecl’di*vmw F’tﬁ%ﬂﬂ'ﬁ obthe tahlﬂauman istore@ B epeociett dishesaldiar aln:i gefot

(2 0 a2 ITONRUTHSAE FRAL hﬁhntgﬁébe%tgncﬁgwsfét%e PP B0 BERBH R ab3aCl UM

sacchari n) m xt ur es er eof rocess he preparation of

parti cul at e 3f%: 8t thgimest aljest 2084 at mmgst@bou’d Hi%wat the @Ost ativot pRGisg a

conpri sgg r%‘e%nﬁ@%‘é&dr@%&ﬁ saag g&k&m%‘aﬁ@ﬂmg'dﬁhﬂgtt% reRAI %tXragéo
shaped cal ci um cont ai ni ng oun one or nore pharnaceuti c y

accept abl e PQE%?N%mﬁmfgfemﬁ@W%thﬁ cro structure. 49. A process according
to claima48, wherein the pharmaceutical |y acceptable sugar al cohol - when
conpressed into tabl ets containing 100% w w of the sugar alcohol - has 35 a

sl ope of cofPeh §oibirsseefranacording wprytaf slaion 31 Hddsthedarm af aphewable,

conpr essi ong@dkablR faBoH vlisRasEtfadkd n N) of 7 x 10-3 or nore such as, e.g.,
in a range of fromabout 10 x 10-3 to about 30 x 10'3. 50. A process
accordi Mg to claim48 or 49, wherein the pharmaceutically acceptable 5

sugar al cohab. hasliddidibigaForRt SRRFdihER c|5ﬂq 45 \PichaRE SarcsceepEbedadte wathy Of

clains 48-50, wherein the a npre cal ¢
réspect to sweeatness, waour and chalk?ness wl(!\en tested by a professional/skilled

sensory test panel of at least 6 persons.

20  47. A solid dosage form accerding to any of claims 31-46 comprising a sweetener
selected from the group consisting of dextrose, fructose, glycerin, glucose, isomalt,
lactitol, lactose, maltitol, maltose, mannitol, sorbitol, sucrose, tagatose, trehalose,
xylitol, alitamme, aspartame, acesulfam potassium, cyclamic acid, cyclamate salt (e.g.
calcium cyclamate, sodium cyclamate), nechesperidine dihydrochalcone, thaumatin,

25  saccharin, saccharin salt (e.g. ammonium saccharin, calcium saccharin, potassium
saccharin, sodium saccharin), and mixtures thereof.

48. A process for the preparation of a particulate material as defined in any of claims 1-
30, the process comprises rolter compaction of a composition comprising a regularly
30 shaped calcium-containing compound and one or more pharmaceutically acceptable

sugar alcohols having a micro structura,

49. A process according to claim 48, wherein the pharmaceutically acceptable sugar
alcohol - when compressed into tablets containing 100% w/w of the sugar aicohol - has
35  aslope of correlaticn between crushing strength (measured in N) and compression



contai ning conpound is in the formof crystals having a rounded or a cubic
shape. 10 52. A process according to any of clains 48-51, wherein the
cal cium contai ning conpound is a calciggmsalt. 53. A process according to
any of clains 48-52, wherein the calciumsalt is calcium carbonate. 15 54.
A process according to claim53, wherein cal ciumcarbonate has a shape and a
mean particle size corresponding to that of Scoralite 1 B or Merck 2064. 55.
A process according to claimb54, wherein calciumcarbonate is Scoralite 1 B
or 20 Mer clpres3tire rﬁﬁasuﬁacpndﬁeﬁ?m‘db ocoranorg stich as)\e.@f incd @ngs ofiBerb abowtidr ei n
t he concentr, daQtB by %ﬁz ghar maceuti cal |y acceptabl e sugar al cohol in
conposition't i's subject to roller conpaction is at |east about 5% wW w
such as, e.g., at | east about 10% w w, at |east 25 about 15% w w or at
| east about 0%0 wherein
t he phar ITB.CE‘5§tI CF% ‘)T%SS%%CD"%"@ gl%gﬁi&%;o?ggﬁgo efvﬂhﬁgﬂarﬂ{aggﬂt?dar?aé&gﬁa@éeartI cle
si ze of &t tsngawg@htéb@abmﬂm Dfpml'@%ﬁ;h as, e.g., at the nost about 110 pm
at the nost about 100 pm at the nost 30 about 90 pm at the nost about 80
pm at the nost about 70 pm at the nost about 60 m at the nost about 50
pm such as, . & PEEO%R 200rding oy o cipis 48-50awhereinithg 00 vampresalduar ns
48- 57, Vmer%bﬂta‘irmg BORAPSREEY T FRlrbn o?&%ﬁﬂk%Qhﬁ%ﬁlﬂ&ﬂ{de@o?%%bnc@ﬁﬁb&yed has a
mean particle size in a range of from about to about 150 pm such as,
eg., fromabout 5 to about 110 pmor fromabout 5 to about 80 pm 65 59. A
process 1@00@2‘1}&%0@&53&&0@%9% Ahpof A8immtss. W@Fh%kéin tHcatdiGRAcorlam il 1S
sorbito] or isomalt or m xtures thereof. . A process according to claim
59, wher ei ncPﬁ'Emé'[]@éﬁraﬁ?‘E'Hﬂ'b?a'tts sorbitol. 61. A process according to claim
60, wherein the nmean partlcle S|ze of sorbitol is in a range of from about
25 to about 5’30 pm such as, g fromabout_ 35 tq gbout 45 pm 10 62. A
process acc di“r@c’?%?scﬁ"&?rﬁf"@g a\WMQF@F"H‘St"rﬁes%dﬁﬁfa'%wmm@ﬂW“Em 63. A
process acceutidratd.o cl aim 62, wherein the nmean particle size of isonmalt is
in a ggge of from about 20 to about 50 um such as, e.g., fromabout 25 to
about 3

54. A process according to claim 53, wherein calcium carbonate has a shape and a

mean particie size corresponding to that of Scoralite 1B or Merck 2084,

55. A process according to claim 54, wherein calcium carbonate is Scoralite 1B or
20  Merck 2084,

56. A process according to any of claims 48-55, wherein the concentration of the

pharmaceutically acceptable sugar alcohol in composition that is subject to roller

compaction is at least about 5% wiw such as, e.g., at least about 10% w/w, at least
25 about 15% w/iw or at least about 20% wiw.

57. A process according to any of claims 48-56, wherein the pharmacsutically
acceptable sugar alcohol employed has a mean particle size of at the most about 150
Hm such as, .g., at the most about 110 ym, at the most about 100 um, at the most

30 about 90 uym, at the most about 80 pm, at the most about 70 um, at the most about 60
KMm, at the most about 50 pym such as, e.g. about 40 pm.

58. A process according to any of claims 48-57, wherein the pharmaceutically
acceptable sugar alcohol employed has a mean particle size in a range of from about 5

35  to about 150 pm such as, €.g., from about 5 to about 110 um or from about 5 to about
80 um.



15 64. A process according to any of clainms 48-63, wherein the conposition
that is subjected to roller conpaction contains fromabout 60 to about 95%
w w of the calciumcontaining conmpoundg@nd from about 5 to about 40% w w of
the pharmaceutically acceptabl e sugar al cohol, provided that the sum does
not exceed 100% w w 20 65. A process according to any of clains 48-64,
wherein the conposition that is roller conpacted contains from about 60 to
about 94% w/ w such as, e.g, fromabout 65%to about 80% w w of the

cal cium cont ai ni ng conpound, from about 5 to about 35% ww such as, e.g.,

f rom about % W w of .the rJyac i.cally acceptabl e 25,sugar
al cohol andjﬁg 'r%%\r%ggg%C%Qggavfﬁ)%q}’tOffg%%ngﬁ%sgﬁwggémo$er%9%r %ﬁg}o csé’lﬂtf' o&grl |y
accept abl e ®cmali emistussdheneofact i ve subst ances, provided that the sum of
ingredients anounts to 100% w w. 66. A process according to claimb55,
wherein the conposition contains fromabout 65% 30 to about 80% w w such
as, e.g_ 9% féOmiabemess a0swrdiog bolaitm 9% %shetein die $upar elrbbelusrsorbibelt ai ni ng
conpound and from about 15%to about 25% w w such as, e.g., fromabout 20
to about 25% w w of sorbitol or isomalt or m xtures thereof. 67 A process
accor di ng t §lafhpresess pegarging & dam Gthaevherein theempha paticlesizecef|siopbitoBis in a

accept abl e MG ofHofPRYUt 25 VKA 52@.14 ég.gm a%f g.gls%nbsm&%sgg BbiitG ik Wi th

the cal ci um contai ni ng conpound. ocess according to any of
clainms 48-67 further conprising a step of adm xing to the conposition that

has beenq Sulghesifshet® abrbiRE (S ATRAES, WHBrdIR thPLudBPhRonANGIBRERUL | Cal |y

accept abl e excipients or additive and/or one or nore active 5 substance. 69.
A process according to any of clains 48-68 further conprising a step of

shapi ng t he g3pArdc@Y Bb&rdR & i O LMHRSH 1fidVhead piRkiedi A0S AMAIGE ] 2 10 70.
A process accordi ?r% to claim69, erein the solid dosa ormis as defined

wh e f
in any of &pngeRffem about2gto %P‘Méﬁé%s%raspP@péﬂﬂhab%ﬁgéﬁPépoﬁ&ﬁmmsi ng a
cal cium cont ai ni ng conpound, the process conprises 15 1) preparing a

particul ate Aerial as defined in any of clains 1-30 or 48-70, .
15 B4, A process according to any of clairms 48-63, wherein the composition that is

subjected to roller compaction contains from about 60 to about 95% wiw of the
calcium-containing compound and from about 5 1o about 40% wiw of the
pharmaceutically acceptable sugar alcohol, provided that the sum does not exceed
100% wiw.
20
65. A process according to any of claims 48-64, wherein the composition that is roller
compacted contains from about 60 to about 84% wiw such as, e.g, from about 65% to
about 80% wfw of the calcium-containing compound, from about 5 to about 356% wiw
such as, e.g., from about 15 to about 30% w/w of the pharmaceutically acceptable
25  sugar alcohol and from about 1 to about 15% whiw of one or more pharmaceutically
acceptable excipients and/or active substances, provided that the sum of ingredients
amounts to 100% w/iw.

66. A process according to claim 65, wherein the composition contains from about 65%

30 to about 80% w/iw such as, e.g., from about 70% to about 75% w/w of the calcium-
containing compound and from about 15% to about 25% wiw such as, e.g., from about
20 to about 25% wiw of sorbitol or isomalt or mixtures thereof.

67. A process according to any of claims 48-86, wherein the pharmaceutically
35 acceptable sugar alcohol employed is lump breaked before admixing it with the

calcium-containing compound,



i) optionally adm xi ng one or nore pharmaceutically acceptable excipients

or additive and/or one or nore active substances, and iii) conpressing the
material into tablets. 20 72. A procesggaccording to claim 71, wherein the
conpression in step iii) is perfornmed at a conpression force that is

adjusted with respect to the dianeter and the desired height of the tablet
so that the conpression force applied is at the nost about 80 kN such as,
e.g., at the nost about 70 kN, at the npbst 60 kN, at the nost 50 kN, at the
nost about 40 kN, at the nost about 30 kN or at the nobst about 20 kN when

tablets 25 Q%VANQ]@CQSQE@&%!R@OO% |m§88@?faﬁﬁer%oﬁ1@ﬁ% a%gea%&'#in@x ﬁrﬁ% at the

nost about
obt ai ned. 7s Qqﬂmﬁéttlégéhﬁch@étbéﬁhgubjedsﬂai rmﬁempnmacﬁ@ $regr ortrherepr epar at i on of

a tabl et Comrhw%'cgﬁlca'll} aE o Onﬁfﬁ? BT Sddithd ér)dlc?rQInQ'Jrﬂlnor@Bg{\%r i somal t,

i) avitamn y one or nore pharmaceutically acceptable
exci pi em s. SUbﬂﬁ"CA process according to claim 73, V\/nerel n the tabl et
conprises 35 i) from about 50%to about 90% w w of cal ci um carbonate, ii)
fromabout 5 to about 30% w w of sorbitol and/or isomalt, 67 iii) from
about 0.01 $% %PEGesA965AGINGto AKX AHAMMA 4@'“%'&"@*’@?"’&5’&?'%ﬁél‘fPFyOfcﬁﬁ‘éplag thior e

phar maceut i gatityaRrRRHA MRS Nk §8bIky ddslabe Fd#m. Provi so that the total
anount of ingredients corresponds to about "100% w w.
10 70. A process according to claim 69, wherein the solid dosage form is as defined in any
of claims 31-47.

71. A process for preparing a tablet comprising a calcium-containing compound, the
pProcess comprises

19 1) preparing a particulate material as defined in any of claims 1-30 or 48-70,
i) optionally admixing one er more pharmaceutically acceptable excipients or additive
and/or one or more active substances, and
ii) compressing the material into tablets.

20  72. A process according to claim 71, wherein the compression in step iil} 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 the most about 80 kN
such as, e.g., at the most about 70 kN, at the most 60 kN, at the most 50 kN, at the
mast about 40 kN, af the most about 30 kN or at the most about 20 kN when tablets

25  having a diameter of about 16 mm and a resulting height of at the most about 10 mm
such as, e.9., about @ mm, about 8 mm or about 7 mm are obtained.

73. A process according to claims 71 or 72 for the preparation of a tablet comprising
i) calcium carbonate

30 i) sorbitol and/or isomalt,
i) a vitamin D, and

iv) optionally one or more pharmaceutically acceptable excipients.

74. A process according to claim 73, wherein the tablet comprises
35 i) from about 50% to about 80% wiw of calcium carbonate,
ii) from about 5 to about 30% wiw of sorbitol and/or isomait,



67

iii) frorm about 0.01 to about 1% w/w of a vitamin D, and
iv) optionally one or more pharmaceutically acceptable excipients
with the proviso that the total amount of ingredients corresponds to about 100% w/iw.



