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WD 2005/ 115342 PCT/ DK2005/ 000338 1 AGGLOVERATI ON OF A

CALCI UM CONTAI NI NG COVPOUND BY ROLLER COWPACTI ON
wo2@sdi1sh2t he i nvention 5 The present inventi oPCT/PKat08900338

to a particul ate materi al r]ld a solid dosage form

notably tablets conprising'a regularly shaped

| I \te@S

A N o T\ A PRREBTAING £ BBy 5t et
COMRAGH and a pharmaceutical |y acceptabl e sugar

al cohol such as, e.g., sorbitol and/or isomalt that

has a mcro structure as evidenced by SEM The
Field\pEthei ioMentien rel ates to a process for 10 the

Th@b%@@ﬁﬁhbé?ﬂloﬁfrﬂéfég tHal %H&Hfa@ ﬁa{g?l'é%r\oa% sgi‘bddcf‘s%gﬁ%rfn notably

dosage form I'nvol ve oner a
tab{qﬁ“ecq;rgpr@lr@g@ Eqalar Yrﬁhﬁgeftgaipummpn@Mng hempound such as a calcium

sal%@é %@&é&hﬁé\ly@ﬁd/@%ﬁ@@%@% |cf5¢‘1ll?J FAQ@Q ?%Iﬂ% FRM means of

[ er conpaction erra obta| ned

'ph«‘-!fSﬂaﬁ%lF’fICéHy aenepteble 9igar glcsiwlisabh asfeg., ssmbitdlrandfe isomalt that

haJ Hrhids %trﬂéﬁf@%é\ﬂ@%@ggtﬁg%a\? athteI ﬁ\%tn"%ﬁ f%%.lrglra ! to'ggrﬁgcess for

suc
thel ﬁﬁ@@ﬁ@ﬁl%\@flthe ba@‘ledammaﬂaealfand@oh@ gogdustfotrh. eTrreem'obdassohvolves

aggﬂ&n%%ﬁ’ Bth@tda%hmBBﬁ%ﬁ]ﬁ@n%ynp%hg 1.8 the phara‘na&gtﬁ)ﬂcg% on

cal cium cont ai ni n conpo I'S agg omsra
acqeﬁ@blep%igtar algphg! byrmﬁéws(@ff rallee compadtiom Tompartioilatg material

obté@@@éﬁ ﬁ@&nhéﬂ&ﬁﬂh%ﬂ Bl UeL é’ér 7 0L rdher p@%gsrlrlngaof fged

one ation pr ocess
pa%ﬁgmﬁjﬁr@l intaled ltahlets segfsanchening ableds.nunber of key
functions in the body, both as ionized calcium and a
cal cium conpl ex (Canpell AK din Sci 1987, 72:1-10).
Thegarepergdm@ntiouis kasedd og rtlm/\tlrlﬂlrmsetha@gelre&wtcbfm agglomamuon

T T
paﬂ.@ﬂﬁi shep® of @emmn-sar)talmn@aiompmnd @hé ttieechiazdn aimumur:e aitiee
mal@rné’lrUs\éB%aJ blB&é}tlH lgnpeeraﬁcﬂ brodELPr ane and the

ectri cal act|V| nerve tissue and the di scharge
of neurosecretory granules are a function of the
bet ween intracellular and extra cellular
IC|un1IeveIs 30 (Burgoyne RD. Biochi m Bi ophys Acta
Calqgms ggentielifon 8 numbheofsey figtdtions bf tha bodprbesh asadizelealcium

Vi ndent on
o el IR 81 D0 1 5 SRR
growibrase ssguaiad by salciugi. din agscaiatios wite trgppbnioncdidiemsioatrelt emuscle
confrEBRKBNd 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
(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.
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AL. Springer, 1988:171-26). Because bone contains over
99% of the total body cal cium skeletal calcium also

W@ eo03ass3as the naj or | ong-term cal ci um reser voPCT/DK3&5/000338
WD 2005/ 115342 PCT/ DK2005/ Og0338 2 Cal ciumsalts such
as, e.g., calciumcarbonate® s used as a source of

Caféﬁlr&gm suBRRECE 8l Ic¥ichd cRBLARD isSustidids sdlfcd bPERIQImat
risk ost eopor osis. Mor eover, calcium carbonate is

espasiady gsr patients sHiferingtframior phiskaj @steoparogist Morepvertnalaium
car@oﬁézté‘ishﬁ‘s‘e@tﬁsean M-ﬁbw%nm diRKEIn Mt SP@RGREs act i ons
hin the colon. Several = prelimnary studies have
shovvn hi gh cal ciumdiets or intake of cal cium
Fuﬁh@?mo?ér%akﬁfm ¥'h%1vé‘§§9é‘dn@&r%tl%§ Rithif G 88lo8. BRral
rectal cancer. There 1Is 1ncreasing. evidence that
prefiaingry,piries baveshrun bighwpickindists,ardntpke of salciumi d ( ASA)

su;ﬁj"é}néﬂtQﬁ’d'n i8 %@so&ét@dﬁ it @éduﬁ‘:@&l 'cbl‘oﬂfrééﬁi‘@h@éﬂ/ THEMGS increasing
reduce the risk the risk colorectal 10

ewéem@éhat RIGWRIN esRinatian \gltm@ne@ésa&ew@@td DY) apd|atheifon-
stefBigdl bnfis ﬁﬂfl'aﬁ%ﬁa’[&"yedFﬁ@sst1 $abss e R ridkiBisk 8PE&orectal
researchers believe that diSruptions in calcium
cancgful ati on are an underlying factor in the
devel opnent of PMS synptons. In one study, half the
wonmen 15 of a 466 person group of pre-nmenopausal wonen
Regensieseer dsyfudine suggsst that ealeipadright refigre premesstieslsypdrame
(pngw: 'S%ﬁwe%geé{i’@ﬁé‘rs %rre% tﬁgmsrupt.dhfs f a&e.w%au:aab& aRI

hr oughout the cyc final reSults showed

uncﬂeﬁb{tnngeox?bm the, devalersneied Pi\/lﬁ)wmﬂipfﬁééﬁ@nﬁaﬁﬂlmalf the women
of & Q%?b@r‘é grmfgca@a? %nxspg&é \‘%mEH %91 58684 mw SCRbR #4Bked

C|umsats li k €. g. cal ci um
foréf@regmﬁaﬁtfuals:yd@%and wereaiven é2%mgcm galcigm sigprigraents 83y

thrQighofi P%' @%Jﬁrﬁa?ij?sﬁ%%\h@obdh%% @8%fo$tr%f W&Reh WhohSok

ormo IS a l enge to _
plaﬁ@bmmobwsdn@my@m@nse@@ly Sem %th@ﬁegeaelwag ©algiHng tablet did.
whi ch tablets have a pleasant taste and an acceptabl e
nmout hf eel wi thout the characteristic dom nating taste

Calgiunt aalisilitg et caleiunk carpengtgig wradio tabletp png idge tie gie ligls dose of
calgig grléh&wéb%ﬁé}{ %B[é?é Sre(HRN TR Heyfgﬁﬂgf é%@velﬁ’e 2hietd ?ﬁ?%t al

mtw ce , correspon to 750 - 1500 of
challghgs tefosavlpiermitewa wtabletﬁaqqnsa)mng aucylcwmasalh N\ém%tﬁblstfd?rave a

pleﬁéém%srté ERd Q|f1 %ﬂétﬂé mLEREs WHALG tl’léncﬁ%éféﬁéﬁcedcy}‘nﬁngtmg taste

spect to ng properties
orf@@hm@fs%laﬁnl | ty, whi ch accordingly calls for the need
of adding 30 one or nore pharmaceutically acceptable

excipients in order to obtain a suitable
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
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
mout hfeel of a calciumsalt itself especially wth
WO e@pacid4t 0o chal ki ness make it very di fficult POI/DK2005/000338
prepare a tablet that has a, suitable small size,
which is conveniently small fTor a patient. Sufficient

Thé BedseniRPitHE Hafe f&!ﬁ@%@as?ﬂla?rforo&@buz&%t/@ \fﬁsiﬁ!Wable tablets

formul ati ng chewabl e tabl e 35 WO
COWWB@@D@IMYBto'%ah*ﬁéaﬁf%éﬂﬁ‘tai“mﬁmnﬁé’Vé‘SF’SLﬁwd

graﬂ[]laf@éd‘mﬁé@(nd gld?ﬁé}ﬁ’eé%'dﬂ%eeceﬁblurﬁf&%ﬂﬁiﬂl@ tSRp&IrR. The granulate
cont ai ni ng ¥S|olog|cally t ol

is QBRAIRF IR U6 A FEY S0REb (i vweoswww@'veg thentgchpigue of roller

corﬁ@zﬁtﬂlbh%lf e @EhABhHRIMRTY wm;sdlﬁdqalf&mwggq&ﬂé@téy HH¥ing suitable
npound. The granul ate is obtained wthout use o

progﬁx;;le§ 6‘I"’\féﬁ'f'er(%°‘“g“'53\ﬂ@t"§9)a solidh lo$3apIPUR §UEhaS 1% h i Jﬁ!ﬁe
of roller 5 conpaction of the cal ci um contai ni ng
ound to form aggl gnerates having suitable
EP& Qwr%eif?ﬁ Sayfsy %GW%POWGB@ﬁSﬁ@DQ% Brogessotfi@mpsstiRgefine
paﬁ@léﬁbﬁé‘é]&u#ﬁpho@plﬁhte by ﬂ@aﬁ% 9f rdiBr ébrﬁ@é’ctlag% 61&5% b&K/der The

Cheni cal ) descri bes a process o

powcﬂ%@bt%@q g 1 Dol ansHy Bﬁaémat@gmsynﬁtsaﬂswbwh miakes it

suifaBle BF usLaPas bkdifiehtan Qm@bmg%hﬁﬁﬂéj@utlcg | Rsbletd OnROWEESt to EP 0
obt ai ned has a larger bulk density than the starting

054add iheatressmhinvanipkdassinot §mptoawpléerfcempa§f@na‘§'%we aim'of
lnc@é@in@'tﬁé‘bulk"c‘ieﬁ&g/dﬂ%?Tﬁrrﬁﬁ@étﬂ’@&l%dc@&bblb@hi%@t bufas a novel

contrast to 333 the present invention does
mefhed f@hﬁﬂl%QmP@F'P'ér' ecfﬂﬁﬁﬂ@'”%k\l@ ﬁﬂ@ lamerptesphragticles in order to

incleRgE @@e’smegn bBﬁci@Uleéé t8 %rlﬁié thath sanm@rmgrlp@@ésymg of the
accep t abl e exci |en but as a novel nmet hod

majgyig| 'GFFE? §t {eblets ‘FUC@ asf §g- Bib‘?Wﬁ'P'ﬁéatﬂ%tSé@Ih@H% ?ataé§eFHPb'e taste
andéf tbGingseli N order to 15 increase the nean particle

size to a size that is suitable for further processing

of the material into e.g. tablets such as, e.g.

Pre@[b%\éﬁt?ﬂ r?astt%%h%%cﬁﬂé@tthﬁ%é qé&ht@@ﬂﬁ@%@félu@n Eé‘r%ﬁmgadwwund

nmout hf eel . Previously has been descri bed t hat
as yakps te metho éord%ﬂéﬁrafr'ﬁrb@frﬁ m%mﬁge%@ﬁkﬁmmnpsﬂ@o caﬁtammg the

cal@8mt it tdiBhE emb&lind*48 Qﬁ%;?gdt ﬁﬁ‘p&fan@e NGBRERIHIR Bkceptable
Cconposi t i on cont ai ni ng | ci um containin

tastepfisonipathigebola clpwapie takisd (Wéaw‘&f?fﬁ??%r'a @Pnﬁf@ﬁtgbv\@ Q0/28973
the?ﬁ@tﬁsa a@é&d@? 51 iARRIER UbE] Releniflors 6128 1A bl Riric AR Bricles

. I'n contrast to t he
toggaihen Py ?rYt?ttgéartUl?é'OP RERE?P: Mh'@b@@a%ihaém?l ragthgd §F@Cﬁdlﬂg tO the

invEn Al ReahB mﬁedﬂ%‘iﬁ defpl t?esemblegé}' \Wﬁén Y sl tdingBipbadts ON

process, nmeans that”the nethod according to the

subgsarm% Hiatinemsensiine towsds bunwdéa rAhEXase 67 aldrhimaipstanceds
vitafee I @t &%H IQ ‘FrRﬁLF?J%B %&thé%ﬁté‘@ﬁﬁﬁm@%ﬁtm aTRatRaiulital’

towards hu ty. An ‘exanple of such a subst ance i1s
dosgige 4@ Tﬂ)etmgﬁer*@frw@lﬁthnsorpw@qe%@ éihnle ged pest-affectvesalternative

mefobiGh WBtaRRbich! 41dSaBB 3 RERU: 8 hekd of a step e.g. involving wet

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

improves the properties for pharmaceutical use of the compacts obtained thereby.
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dosage form The present invention provides a sinple

and cost-effective alternative nethod to obtain such
w@2@sasde2 f orm wi t hout the need of a step e.g.PCT/DK2005/000338

invol ving wet 30 granul atign. Description of the

invention It has surprisingly been found that roller

As GRIRBBREd SBbVRS infthE Rr&deHTEGHRR Bl HriBesUTRANER @omﬁ@&ﬁfghﬁra
with a pharmaceutically acceptable sugar. al co t hat

POWGRY '%ﬁwaleﬁgasp'a‘rb%wreat@g medfapd Wewegr@wtwéﬁ@ef;\%er@w
melHHRE RS Sl gpaﬂuui@ﬁ #L Hed (s8R aes §re@JBF&! Defedt i&eﬁ@mss.on
WO 2005/ 115342 PCT/ DK2005/ 000338 nmenti oned
usipg gebindgyst Hee preeertinveninse baye foHad B}%&&@O@?S&Qﬂm'@r

corﬁ@éﬂ?lﬁ%tlé age@fm@d rram@a%atlo%e@ﬁei d&@o?%@ﬁbéﬁ&lw Bﬁébtéﬁﬂmg
net ho known granu ation or gg%]oneratlon nmet hod S,

pradugts “K)@thag? &R AcseRtahle srouthTapland el Blestane fime gre pitbed a

doﬂln"aﬁﬁg% cﬁeqmnk@fa%t@& feé‘ls NB@nﬂlz)/rohérer%ctla_ﬁ‘% é?ﬁ;ﬁé@e’!i with the
i nventors have found rocess of rol

PupeRp aLINFIRgSing te b@kﬁeﬂ‘f'ﬁyd)f ﬁé%aﬁlfﬁlatr ﬁH?Stﬂ'&f“@s,orrﬂnRﬂ’é@PP@;g in

ordeh® tParssdri & bhtK% %at%n @d 36 voRhBis riatbAAthAAY Badiér to use in
accept abl e nput and at the same tine are w thout

themarifaActHERg ﬁfgohﬁﬁ%?ﬁkeqtﬁcﬁléoﬂﬁ@?'@o%? Todhe beinfikg prpsent

inveXbP€ kn&/@@@?&trbl@i‘ cbﬁlpﬁ&@n%%o‘t’\bé&h éhigloydd P aRNIE granulatlon
i ncreasin bul k density of a particul ar substan

prO@?SSc@ﬁbm@mt%%%d@noh destrgy tﬁr@qort@at I?rPaﬁ%'P% Phihg maiers (ie. the
calHﬁﬁﬁédn@émlh? c@m|p8§§d MR tHAH dhoéb%eﬁfﬁb@rtéﬁb fhBahfded e@a§ére5e
to use in he manuf acturing of pharnmaceuti cal
oblgpgfosi ti ons. To the best of the present inventor's
knOV\A edge, roller conpaction has not been enpl oyed as
gentle granulation process that maintains or do not
Wltﬂ‘eagt aigyofiheRaringrit S"ﬁ?'l%éﬁbﬂqté@atéf”' hareacrepiabiaiasts and meyafeel,
theGRESAH IRVERI ShaBuR® %@%%e%ahﬁ@éeﬁ@al?‘-‘é‘c@@étﬁ@lb%ugar
taste, mouthfeel etc. can obt ai ned an aim
ak‘@'ﬁO'?)ﬁ‘é pidinggnatesan the agmneretiomarocess isIpapigglarly suitable.
Hoé'\‘fé\‘?@rpﬁw&lﬁhé‘r tb¥btefin §ﬁ%b@¢%ﬁérﬁ§é of a kdher @6rﬁ|§§‘dﬂéd EEMEHEiRInS
have found that the use pharmaceutically acceptable
cordaigiae a ealdenaiontairing cempeI driempiRr fagtors fpee important, namely
theapg%ém@é 8tthe '&af&f&ﬁ @malhﬁg%lﬁpb&% ﬁéélﬁ’a%& aBbee of sugar
However, in order to obtain suitab properties of
alcplagl juged é@ﬁﬁ&%&eéd“ &@rﬁ@@mﬂr@twnzm@@ﬁt b fimgngthe present
lnvér%?rﬂégﬁ(?&ﬁ}%cgf#gi \)V\)/Her?g'?@%}rl’%}ghesrh:ap\éé% E@blgfn écﬁﬁélfﬁhé cBfound is
usech MhidirhasolenaPeR rg MpseRsHliPopediEs Ita@la themc: ia Ip6der do gbtain an
accp@Mie edd %%UFP' Jt@@y?fﬁ%&iﬁk BRethe ighP8IcaIs L REBHES b lcro
pr ocess. hi's end resent 1 nventors have found
StﬂﬂQ’ﬁléfpy m@ﬁtwcﬂég thatengbles aﬁédalﬁ setaromtienandpwieignt distribution

thrGYHBALIAE thiSiet during the roller compaction process in order to establish
sufficient bonding between the individual calcium (and sugar alcohol) particles.

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 order to obtain an 25 acceptable end

WO e®alis342it is very inportant that the sugar BCTORI05/000338
used has a mcro structures i.e. a structure that
enabl es a certain deformati On and sufficient

In tﬂé %Fé’s'elqyédn@ékt th8 PG dieukeilsed lrijéﬁﬁrié@tlémﬁlt}ﬁ Qbéeﬁr

npact 1 on Cﬁ’@ocess in order to establi suf f

alc@aﬁmsn@teb@ elenpieethphipingiguaystal &f mwgeaﬁlﬁoeﬂg%ﬁ Polycrystal
sucfﬁl e%QHQIltlbleQ:ﬁfsté@ bﬁ‘ﬁber%@skaﬂs ERRp iR &RANIS Qﬂﬂ@ﬂé; th‘éhﬁ—’ystals have

term " 1n connection with a ca

an oniiatis SpEEADIGL PelciastaitlBISEY @ghaes FHiavse 16 perem). The

midrd g{rﬁ(étgﬂéaénaﬁ%ﬁtd é‘elrt%ﬁ] @foRvAtiR %quﬁhélenﬁ@%ib@ﬂ&q fhroughout the
rounded or snooth-1ike surface |i

tabief gHEng @ﬁﬁ@'@r@PWﬁﬁﬂ%‘ RAERAS I PWeFFCg‘Eﬁt@%'fQ Wil bongiag
betW%gH kY inghR0S! daﬁﬁ.% f&nd éh r éfébﬁ’él b!éﬁl&leé FMrRARbE & sufficient
surface area, th Is below 1.5 n2/g 35 WO
corppressibilty 3% reapirs, Mb@@%@@@'ﬁﬁ@er@g‘ In t he present
context, the term"mcro structure” used in connection
wi th sugar alcohols is intended to denote that a
Moggavgr, dn eqnjeshio viiatisngenaliglanowleden mthinéh%ﬁ@'él%f@P%%ﬂeutlcal
forﬁ’lHPJﬂ r‘?‘sthé"ﬁ}etsbm |ﬁvé?{tar§tr\%\/§ fRIndthR @ sugay 8lcahd 11k BBILItSI B 8ot

I.e. the crystals have an identifiable
swatptesfpr ueq inrtee steadardsiugit/senatslieraspmamanded. fhis guality has a

megh?)'é\ﬁféle]s@zéqﬁr ol 3001 4%, ButsdePncsirdel i thet@Pfss Rerein such

taln deformation and ufficient distribution

a meanAagierisize isdoo faipe &t ordeMOr@aPﬁ@ siifigient dd%ﬂ'ﬁ&@n|qﬁﬁ°rb'tol
par@iE:I%Q %ﬁﬁmh”ﬂhé’b%&leg %f ﬂ"r%tc%mdnsfdoﬁblfnf g%o‘?rﬁﬂouh@%‘édﬂ% in tablets

between the 1 ndividual calcium (and sugar al cohol
hayieg un@qce@tabbmr@MI%Wéh respaetfte .C&Séws Stré‘aﬁ&h‘r &5e pafticlegjee of

e.d. SobRAYhiE de nﬁfch énh‘ﬁle?méﬁ% o'B?eﬁr?%@od At MR resufs with

contrast to I's general know edge within the field
resaﬁctpih@ruﬁtf@lﬂtneeaih formul ation, the present inventors

have found that a sugar al cohol i ke sorbitol is not

suitable for use in the standard quality generall
Aceardipgireihe ebarmregesitiealydcesptpkle sHoanraieghopamployed a§¢0z'@naft0 the

inv %ﬁthaéoaomﬁgh gQHlEIe%?’zed&@? s mhadieboliM 5d"'ﬁmes>&@méls €8g., at the

ereln suc mean parti cl slze Is too eiln

most afequt | 40 grabt @ean@ajﬁbpuﬁ @ﬁ)wrel,u ajtthe BQs} %w%ﬁ #6 5t ths most
abdut 88, 'aqltﬁesmﬁét%%@t %‘ﬁrﬁoﬁf fh'e%@s“t aBbuttddeum, at the most about 50

cal ci'um cont alr ni ng compound resulting in table
umhatihegnest abegptOalh eatphe pwst atmsit @0 pm, ﬁéﬁ]@erwsttabout 20 pm or
cru@)hi ng strength. The particle size of e.g. sorbitol
H® much smaller in order to obtain good and
acceptable results with respect to crushing strength.

20 Accor.di,n harma tical ly,acceptabl r
In e TSRO TG PPl SR s enEL o 98led has
a mEapdridlé sz 3rangeaff fiom st 5is bbalitdiF0 s Bugnas wod, from
abat's & Bout Mo Ah%r from about 5 to about 80 ym.

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
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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nost about 110 ,um at the nost about 100 pm at the

nost about 90 pm at the nbst about 80 gum at the
wo@s/1s3eut 70 ,um at the nost about 60 ,um BCT/DKE005/000338

nost about 50 ,um at the st about 40 ,um at the

nost about 30 m at the nost about 20 pm or 25 about

beldR 300 (Ji‘n sReqAlIL GitR rﬂ@s‘?ﬂbﬁ%@r@shﬂd@r&?ﬁﬁ{ ﬂ”@ctﬁhltch%hﬂg)/strength of
accep ' e sugar al cohol enpl oyed a mean particle

theé?@@tswhe@ sterrg én epery pedidighes at t%a%ég% Fl*dohﬁfaﬂ%iﬁfﬁhe most

50%%ucr$a9 e. féth'i% m%@@éﬂou%@)% thtﬂéﬁnolsigb&ms@% fat 18 Ab&Hbout
t o abou Furthernmore, it woul have been

20"@»@46@ apst ﬁlacfutd% af the raost abewsi 103 dyringa Hﬁ@weé'ﬁaﬁmaé starts 5

dayRafiel laRufchfe WRY khs! cﬁﬁiﬂgtﬂ% eEnathihd Eﬁorﬁe%&r%ﬂ% @51 I'nbnth 3
is known that sorbitol iS hygroscopic _ and a snall

mopiae eite I TeeGryshingnwiengde of fahiets gf W@d@vemtl@osa%d PR éﬁ@nge of
frothR®oli AKtcdboRe$ed Ri Ng noisture e.g. fromthe
surroundi ngs. However, as denonstrated herein, tablets
35 prepared using a granulate obt ai ned by roIIer

SUSPIIRRGIdd M ailiity thaf@fBRaRAL ;ﬁr@@u&@%t@ln@ﬂ%@ desBfed herein are
cal ci um cont ai ni ng conpoun sor bi t ol havi

sulﬁq@@rfob%g—pallgdezoge gér\ﬁgqunvbsggﬁ)gofmfggmgm Q1F), i.e. countges that
naRCfeRARENTAPARR e BrrpEliicINR BB Ruipl Wi th
respect fo crushing strength, i.e. the crushing
strength of the tablets when stored in open petri
In dﬂe%%%%cta’éheaﬁve@tléﬁ ?el@t@s/‘tcﬂa" pPdtR88 & tiRd pFePSrafﬁBﬁtof a PBPfculate
such edg at the nost about 40% t he nost about
matgoigd oraa SQ'ﬁ' oyBge foamaemprisingeengor mese reatarkirhared salciugt
corhaﬁ.ng%h 80Rdhs éﬁ%ﬁi}éréuogtaﬁcé A% oRE b Ard mémﬁat:auﬂc%nﬁ
ter manufacture and runs during the remal ning
acc@p@bég@qgé alcagola hgvmgamﬁqonstrugtur%h@ REOCR$ S INVaiMigg roller
corﬁﬁéb‘ﬁBh Bga%Bh%BQﬁ&?c&ftalﬁlﬁglﬂ% éalanmtéaﬁtalmﬁg e&ﬂneaurﬂﬂ% the

be In range of from about t o about

sugafplcebeld The Klpnianalshigiaies t@sthe ﬁaftlcplﬁ%mate@abaﬁ %uqh\éf wiell as
to 9@&:6@0@5% %b%edaeeaﬁﬁ tH@pa?erJlé‘t@'nﬁ‘at&ﬁ’él $r§é &?dar aftoR8R&mbloyed

cou res defi ned
haveduirding ereoperies anﬁa@é lratheeqaa@ Wwplt ia§H I%W@altag@eferably

swdSEmE BFd#éPue@Pd relative humdity. In one aspect, the
I nvention relates to a process for the preparation of

a particulate material or a solid dosage form

In rQEMbi=2hidde Qé‘t?sfé’d'torg%s‘?nté etﬂlélsﬁﬁéryaléﬁﬁpfo%n alsBe drésent in

contalnln as an active subs ce and one or
themﬁ@uﬁﬁ%m@bmu geancpnisatioam§ gbleastsahpyt 5% Wahvich a$ae+gngat

leaé dBoGt ?O%%/W%Hé&st abBG: 1490 GAT Sr éﬂé&ét\élbagthid%

conpaction of a conposition containing t
cal ci um cont ai ni ng conpound and the sugar al coho

UseT Bﬁo’llé‘r" Sda%ﬂ?r%§9 M@ & Saddbri 8 tdbitd Eéi&l@ﬁwecdﬁ?élﬁﬁb al

such a
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
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.

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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to a solid dosage form based on the particul ate

materi al. The sugar al cohols enpl oyed 20 have bi ndi ng
w@e@parisites and - as in the case of sorbitol aPdI/DK2005/000338

isomalt - preferably smeetgnlng properties. |In order

to achieve satisfactory results, the sugar al coho

caldilth Rd@lohat4a thd Rorf %BFah!e‘)‘ thetnriﬁe Bélktdeﬁglkﬁéf&héfﬁbﬁbbﬁilon

in a concentration of | eéast about 5% w w such
(coutaiping the ca@sm-é@rstﬁmmd@mppg% amwh%qugaéa@t)h%ibwﬁle%%‘ﬂ/éo roller

COI’I‘MEW’U&H isHot r&ﬁ§rtkan2%he291éh%é"’oulk'%§n9fy delI\é @élcmm containing

npactlon as a ans for a | oneration of
cormu@ri itaelé Gie: aef@rmgnllewfmﬁm . Thuspmihgnisugh aaﬁa{q'% carbgnate

éfgﬁ? Ls&d, tﬁ{l B&Ik'd%g&ﬂ/ Be%ije%nti Qftetffet EorhPHRtiBR PRA Rt CRAhge

 ets having an acceptable taste

mugthd. entbm@tqm@w in bidi d?leiY@?qu@é'Pe B@‘ﬂﬁl&@%@t@f@' ohalied gnd the

calct,um% c%h?a%né’?oﬁw? rﬁbaus@dq%ﬁﬁé M@ESOL&MYD% Mich #)d.d. " the most
tructure gar al cohol stal . Moreover, the

aquae%weamth&;@pﬁtyat@@é %&@!C@la&aﬂg%%[ b vorbteral ( pavieheqoeinias

nor;aal I g(n1t00 a nmni mum concentrati on of about
°°mp§5‘f W tEIL?tebjut 1({{1/0 w w. 35 Furthernore, it has been

al so been observed that when a cal ci um contai ni ng

| 5
As ﬁ%ggt « OBuoS/eOfﬂg &?@lt angf:i:tdﬁgglagesgéi %ﬁ@é‘ougéét/éﬁégéérflkompnsmg

onePTNOIEZBOBE D BB Cﬂ'%ﬁﬂ@P@FﬁiWrW"? As A&k sHhsfance
annf&r% & hbi) pﬁéf‘ﬁﬁcéﬁlﬁam&egﬁﬁ@ &Jﬁapélcéﬁ}ﬁs ﬁé\ﬂﬂ?@é gﬁlbr@%tructure

ontalnin he ca C|un}contaln|ng npoun
Noesogjlir s@h@mlqulgt@bp@t@ﬂ@@ m&hewmﬁsseema&qwﬁm?@ desege

forrrn‘aﬁnﬁl:i kel et gl %ﬂa’é H\%SMV@ s@ﬁé’cﬁé 1'té/chﬁfcat ﬁ}%pertles in order

um cont al ni ng onpound (i.e. before
to withistand neomphbizanding e’CCT ﬁuréhermﬁéqa V\§1§>6 WhQWéHPé@QJ?ﬁS are prepared,

theqatgg f}ﬁ&& ot eb kg, |8, 8GN Jnaeca%me ﬂ@ﬂsdr&éhurkgﬁét%r@th so

er ro er CO acti on not ch ange
that thoectraemdiffionit mnapai@ntﬁqwemﬁmwnglmet sMPPEaNtp dalance the

crugﬁﬂwg %{rgrl\gdﬁ ki’(% Eh %Séeﬁm%MQI AS2hGiH m tﬁe %&@hﬂeﬁ%rélﬁnﬁ %%&snble

out 40% such .
to dedemineaybatheBo &peeifiasugan élcﬁﬁ@tls swta@te fQO%Q:'é‘I tb@npéﬁp@éat@@ of a

par[t gLﬂQ@r‘EéﬁéH%laJ ?.{&ﬂicgeq’o'tﬁé |nveﬂ%|bg #E&%@%ﬁe@t@gr alcohol to two

ate materi
testee nanneiyebla 8B4 photo isbowing draithe sganelceholrasaa Biere siryeture and

i) eP%; efg) |§g§ @}eﬁ}%ﬁglblﬁ p'eﬁle@%f t 93F al¥BR& 88 UtAthlsYend,

a|n npoun as an active

theﬂlhasmamélcalbmbcen@bbrsbﬂef @Icmr wb@@ GeMeEAsE9d Hie tabledd| e
corﬁgﬂﬁb 1%'0(‘;/0{\117% St e\ ﬁcdﬁofﬁﬁn&?'i Qgtrﬁ‘rh?lat 2088 FBh¢NEs and a

[hEs ter I a ur t her Brocessed into
max wmmsncexrfpr@os‘é@bN thas erstapsiaf igorelation belwseen gEusbingrptrength

(m%?s@lé% it QSeSHbt ARbEUE RRBALGEY inPMORE T &5 dritnore, 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

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,

fructose, lactitol, isomalt, tagatose and manitol. Sorbitol has a sweetening effect
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to wi thstand normal handling etc. Furthernore, when

chewabl e tablets are prepared, the tablets nust not
wbeooson143az d, i.e. have an unacceptabl e hi gh creGhDKQ005/000338

strength, so that it becongs difficult for a patient

to chew. Accordingly, it is’inportant to bal ance the

(coﬁtdé?éti tB%u@Hs@)"‘@ﬁd‘% %ﬁfﬁoﬁfﬁﬁ?lﬁ)&sa@b\ﬁeétéﬁf ﬁb off8&t SFRAYWYlitd) that
he exanpl e herei n, possi bl e 20 det erni_ne

hasm swpelening gfeet file 'sgtrgfétrth%ﬂt@équeée@rtﬂ %féﬁﬂt ef F&p, gice
in the preparation of a particulate material
according to the invention bi}/‘ subj ectin the su

In %m%hcﬂnsw@q%ﬁf'm?ré&%ﬂb%@ﬁaf & phasmaeaytisRlbt 3-ceR eniygar

alchh@ et IHE MdividUaPPHiclB &f @lefﬂaﬁuﬁn-‘ébrﬁtdmtdgr engtlindiduting the
a test show ng the conpressibility rP operties of the

rollsygrirragtienHbe Ir]veg@rq havp(joplpﬁ ’ghagtlp@ bindek suitably have a mean

paﬂaelers%%@ at iHeahbst BBGEPIRRh_uENESTe. | 80H8Imost %6urt 100 um, at
npressed into tablets 25 containing 100% w w of

thegn@%habavb%%n stdhe gnost abaut §hum. &t thesdes %&ﬁ%g%ﬁam& most
abdA%60 ?r?esl’neg‘t dHUES0 Bé‘h 2PN modt@Bo@ 4 |BREatQhe most about 30

corre atlon bet ween crushing strength (measured in N)
pmaatithe omst ebsut@n 1 o5 sbow 10meadixeswldsrof(SMph ofatetiats aE-sprbitol
anci[s H}% when tested using a Schl euni ger Hardness
P ester 4 or Schl euniger Tablet tester 6D and a
tabl et placed with the | ongest dinmension orthogonal to

h
in t?ﬂﬁ\ﬁ;’ltér or S fﬁave oungﬂﬂ#ﬂ e%Qno%d:f Ogh%eaip@%@tlt@ techhgloﬂy
MidHael I oRliEnsteio rfp@a;tEIlthng@oeshw 1967)u’steeabeen stated that sorbitol

ha:ggcg%éﬁgﬂnl Cp%éé’ lgscgr?cpﬁ"@P h%paéi%%.@t t@)%;%é:ipﬁé{h@g@hiﬂérease the

sweet eni ng
tabdaiistrahgth. Howeler st loas @mbeenetagdithailiu dudes & pétttbis,effect the

so@el h%gld 'be lflj}?fiﬁ+§t%f|ﬁ_5qf A*ﬂgﬁ‘??ﬁ mérﬁl‘l;édtlﬁrgb yeﬁpeﬁmrgwg The

1056 “an has a swee
opmlwﬁ&ielsl%dﬂsd?b]‘lfdl moﬁheﬁbe%deﬁnbed)apaawdg 66 90%

betzvf%%é %ﬁ 5 L—fﬁgltgh )'\:Zv%ien %#etnlnﬁ] %ld b%%ve%% \}ée ¢ W?g P&% endted

'O eni ng
corigentrsiforaihtthe tmtet 30 a 8§%ee[omvergmethe eomtemtfof<tl®e Bresenic.

[n.orde nsur. Suf. [
et e el PRy sBe Bt g Gl S Edipit bthsRiesd Bablets
bagdueon ndéndazctipaand thpstant déviaions ffroimutive ceprreadnisegpf sorbitol
und during the roller conpaction, the inventors
ar%%%‘gs?%nd that the binder suitably have a nean
particle size of at the nost about 110 ym such as,

t.h ab 10 90
1 8o b2 R 008 oo Bhuebl Bl
calcium- Ccﬂﬁalﬂlhg cnm?burg%mtcmg%ﬁﬁ spoyrean dpltlma:mrsag gatbas p?%lble

. t t St. u
oing: Bt s (REiaR S i esies o 40 B TR SR e P o
s_uch rrateri als are sorbi toI and isonalt. In the

2. }(\Itptgﬁ{cget eg% s(ogtgteﬁ E&E%S?P)%% ing %’lbo,;— %C%odn? Lem¥ % b'g%uitable. The
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.
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M chael H Rubinstein (ed.), Ellis Horwood Ltd, 1987)
it has been stated that sorbitol 15 has good
w0 aissa133ung properties and that the adm xi ng oPCT/DK2005/000338
excipient wll increase the,tablet strength. However,
it has al so been stated tha? in order to get this

4. §Jr£ Fcﬁ%f [HRSinsBM %ﬁt‘y mcHiBh&y ng&éfwésd?@ faill dPiAEtEly if the above

t hat nuf act ured spray-dryi ng. he
desapbedmrnd rﬁﬁ!tt\feblll@fgg|p@é|0@f31%ﬁ)¢lbﬁ”g@ﬂ'0” "Waseeask * has been
descri bed as having 60 - 90% between 212 - 500 pm

when determ ned by sieve anal ysis. The recomrended 20
Espssiatie two atgasildoholsthave atsive to Be soitablesiprgiseiigoelieri n

coﬁé%g&g gkg?é%l ’g%]er RbES @AY isdntEAbiveTer, # & BintéthplSRA tha:

aV|n sweet eni ng properties) in
othem$ilgar glcobels @@Ocmay lost avaaﬂabl@m@ acupin that dlfils s akgve-mentioned

critdfRY 1Ak ARS sg%é}rglédﬂelsra‘?@ @Wl%’ge‘éﬁt@ b@fsuﬁé’élg 'chrQJse a%&@rdlng to the

necessary t ol shoul fine di sperse
inventio Belpmanmtl@ad/@bw qugar @Ja@hql% m Y fyﬁléthe above-mentioned
mﬂ& ci um contai ni ng conpound in order to secure an

optimal or a good as possible binding; this leads to

limtations with respect to the particle size of

In %%%{&%m%%ﬂdméwtpﬂet n@é@alé%e |sQ§‘orl§f?Jr tHoﬁéﬂle Sgbftﬁéplﬁﬁghe&ga

pm see sul t he 0 particle
mesi perticle sizeaisia redge abirayiahguivd toabﬁuil\ﬂ%@r@rsslpfz ap, agd frepeabout

35§O£tg L{tﬁp I 5158 abRiadoBhoutys Jlie concentration of

shoul d 'exceed that o A)vv/w and approx 20%
vv/w seens to be fine. 35 WO 2005/ 115342

05/ 0003 4 i
I A RO nah B lodlBl Bt oo ol o EptARIat pe o
meab@malclwlsam:ml dradgantifrorelaabuivaf tp dbapi@d parsuck lae, %gz éom about
istrihution S Espec two sugar al cohols
E’g‘é’&‘jof T\SOB'B@%Q% 8 Of’{o?é H‘i‘e inthe roller 5
conpactl on process, nanely sorbitol and isomalt.
However, it is I t ar.
Proxyes ekp Bhosk giepPelis BpRvas qu ey Mediovpugiioeg faehs i
poﬁm&&y Uﬁlbﬁ@o«gﬁlore@rulgbealbmolsathﬁt smtcriecsssmty falfisctheses criteda, but
to be suitahle f se ace or.di .t he
nag AEh RGOSR Dol 4 SV ARIRRS o it SEAd STy St Ehigaly selected
frofntaé g;’tmp édmhfstlhg bMa@hi@V &yllitelnh'iamﬁﬂﬁmosltdl tamdllactltdl,()arldwma(tures
e ic e h
AR RIS B B EsREe BT sarbigyt TREO S rhogem
mebamtgmné samltam@nab?éfrbm Rdupistte Foerps) Gerebtaaand 8PYPolyols
Inc. Fe()sg]ec?tlve\';/ Maltisorb P90 (maltitol) 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

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,
e.g., about 1:1. A mixture of isomalt and xylitol is also suitable and in such cases, the
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35 to about 45 gumor from about 30 to about 45 m 15

I n anot her enbodi nent, the sugar alcohol is isomalt,
woeaahkiz4an i sonalt that has a mean particl e BCEOKRID5400338

range of from about 20 to abgut 50 pm such as, e.g.,

fromabout 25 to about 35 gumor from about 20 to

weRipPkitio BetwaenHEGVAIE 8Ad kylitd] iPndTHafY indd @&MBelof FremedHvueY e to
abgﬂé}%uullsme above mentioned criteria it is 20
s

PUCh 85 &% 8P di T nor e sugar al cohol's that not
necessarl I y fuI fils these cri ter| a, but has other
unct i on, sweet ener . @Jﬁ sy ar aI cohol s are

In a angg]pl )pl\éeéy lg &n%@)ﬂowpgna gﬁ%:n@p% lrgg compounds is

glvﬁﬁlﬂ-ﬂtbvi'/é&/br asythéritRIned matdin béfbre I:H%O(‘s‘ellélmhvcoﬁfahh@%m @lmd for use
xtures t hereof . Exanpl es are Sorbitols, rb
in tgﬁdﬁi‘?;r CAHFPRT '(EPQ)P“PC%é@B?PrQ'ﬁa tOs HRGEHPN RR% adegular Shape such as

a calcist sdi likeecafairh lcbmonatéah L: ife qualitiedRog bl@férﬁed:ééﬁ'eﬁﬁ the
Cer est ar nd SPI  Pol Inc. respectivel
calfgiry S dp B pyE ‘EEHB‘PW%/ Gl ”%té‘g'b’ I“étibleeshﬁlo&rﬁ”ﬂ&qméﬁ‘ garticle size

corFés@bﬁ@in Xyihat ef S&dvblite 1BFr Midr6H 20654CM & kpeGfiOsiBbodifednt, the
Lactit a%{BO av j | abl e from Dan| sco Sweet eners,

CaF‘%‘rﬁﬁr?on SPHEorg §%ﬂ§l°(wt9fﬂ‘0%9 Gai 0 Tagat ose and
Manitol available fromPalatinit, Arla Foods and
Roquette, Freres, resgéct ively Furt her exappl es

HO%YEF PEbo¥e-AIRAiPRRd tRIWY Cabt?%é@r@%ﬁ%é'ﬁ%%@r%‘jm'n@ﬁﬁdléh other

calSiUmLSsmeainiA§ xbmPEEndsHRAIE] 6. gq%sbtrh&ﬁloﬁéd fefdin inGhe AMBwing
i somalt 30 ﬁhat do not fulfil the above-nention

ed
Parapiapar $EPSFIA)Y 6RICiBLTEte afadUTpéachaigetRICvm F5‘°§B'é%?1"?‘%}‘d'n9

tricarRetprasphated cailh GutcHat, BRYFtNSIcaRfe®d@idiin thratd\@aleate,
rise a mxture of sorbitol and

| nventijon nma
hydggrvepaiite 'WW%’E&:W'Q%@%@”%W&‘UWQ tﬁﬁ&eof ati o between
sor bi t ol and xylitol is normally in a range of from
about 1:0.1 to about 1:1.5 such as, 35 e.g., about
Normally, t&erﬁosaiem ef 15e requam shaped) C&'y‘lvrfr%crnt@'@ma|°§6m§un@ he

par@B@atemSLRA i€ MSEfangk e YR %Qﬁlid%%égout 100% wiw such as, e.g.,
PCT/ DK2005/ 000338 10 wei g rati o between i sonal

fromabe A% 0 AbRUHSBIR Wiv, fran“r %h?@lé%% te ABAv IR/ ftP“i ab%ut 55%
to dHRUH0% vﬂlw%r%*ﬂ @asﬁébod? 60%; w/@b@tllbaét about 6‘5% ViR e Rbout

en in escrlptlon of
70‘%%”%%@*@@%%@%"56 ‘Q!/gM‘pounds is 5 given. However, as
nentloned herei n before, the cal ci um contai ni ng
npound for use in the roller conpaction process

Th%eaa?w?ngﬂ%”@'r@n'n%hx FYfr Graapagtion Biay £OMeNERd 0QTcKwaf the

cal@uddoptdiithg abmpbuﬂr@onahgy @Hﬁnﬁ@geb@aﬁta%outrsm%%mﬁ 90% wWiw
qualities. erre the cal cium sal t

SUQHEAS P AR DAL B OB A 1R el oLHRBE R g2 iroan

corﬁé‘ﬁlng‘é:bﬁlp'ébﬁ@ coft8ink& PP IAHIE. I\@cdr@iﬁélypa p§q %f EHeJ tbf‘al ambBunt of
n a specific enbodi nment

calgigncqontainag s@qu @assé@ edfied after rgletsrcowwenwom
However, the above-nentioned cal ci um carbonate may be

used in adm xture wth other _
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
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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cal ci um cont ai ni ng conpounds such as, e.g., those
nmentioned herein in the foll ow ng paragraph,
wespsaishty calciumcitrate, calciuml actate, PEI/DKa0NS5/000338
phosphate including 15 tri cal ci um phosphat e, cal ci um
gl uconat e, bi sglycino cal cil m calciumcitrate
mal eate, hydroxyapatite including solvates, and
m xtures thereof. Normally, the content of the
A partiguib@rhatedélmoeordirgl toithevingemnttoai maniyrtb oGRS anetgignore
articul at i ali i.Sid %
ohef b0 PR el Riplehi S AldiRBEL®y o oF AP SESocl Y
proptndadticgl§and/avdidgnosticabip activeGubstenedso Atdessyptignelf f r om
about 550 t 9 ; I 0 Qi
phefpe el 358 e PR P tiBedor LEAT InT BB A Mahven
heréieast about 75% w w. The particul ate material obtained
by roller conpaction may conprise 100% w w of the 25
cal ci um cont ai ni ng conmpound or it may conprise from
A paitioutr 5€iie tsubstboee ofdoiRsast v a wieetin®s, e. g., from about
70 to about 80% w w of the total anount of cal cium
cont ai ni ng conmpound contained in the tablet. o
Furthecrao, naley corapardion obé compositioratordaibingta egicium-containing
cal ci.um.cont aj ni rQlyher
congaH ATt etoh AsE o PRANEP K a8 HORA RLping B
invertiop detdsdo apadiveide metariat tilat hamsushraoiinveabditp et - when tablets

N { L Ao
e LE B RIS HBA B P SOt
suchlasphgl at thhenastigboutdl. T vaiv ot ey theanhest abeulshio éwead a glidant
.bet th ' : : i , ,
o BT B SpUAEAPATEE S Y o il et
of the taiiets sbthinedtfolfis thadqiremestsqientin®h. Bus Jhedalle@ing sachine

def orne artic 5 [
mafipe SRRENE 2htign) So lelmitoreh FREEHbidPac ., 2000
tabkti/frirg 890 fabldis/mirg rAR60 ddidetefmin H00rieblets/mipr @00 tablets/min etc.

cal ci um cont aj, ni o 05/,
T B iEh ST BB TR A e e R i Bddtabout 1 seg,

to the invention nay further conprise one or nore

har maceut i cal 1.y X CI 0 Additi .

o QERGTR G DG P Y SLRLARL T, o A Y5 o
aban@bao abow@seswiveaf thg calciunv-eordaibigancowoundate o arqubf to

f h ically.. i i
a8y FTER Eha el A5 R e SR BERGE pRHIdaRh & the
surpaiobs aol @cead t00% vwubst ance of interest is a vitamn

D. 10 Furthernore, roller conpaction of a conposition

containing a cal ciumcontaining conpound and a sugar
In aatisdradpetific olbadiment paatticolateanetentat ancpadingriodbe divegtiern

coh S SR B 0 SRR 4% TP L SgRbadcod Bdbout sov
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
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
the calcium-containing compound and from about 15% to about 25% w/w such as, e.g.,
from about 20 to about 25% wi/w of sorbitol or isomalt or mixtures thereof.
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are prepared fromthe particulate material optionally

adm xed with at the nost 10% ww such as, e.g. at the
wo@s/1s3aut 7. 5% w w or at the npbst about 5% wWe@T/DK2@5/000338

glidant 15 using a tabl etti&? machi ne operating at at

| east 300 tablets per mn -“the mass variation of the

tabl ets obtained fulfils the requirenents given in Ph.

Eur. The tabletting machine nmay be operatin

A partic@ateabatetial/ ascarding te\t@qlnhergmrm@ul@m ugesl aesus % Qtd%'@mally itis
/;

T

accepteblr@xcihienty mprbatedded Bfordérdo sgnase e @Sﬁgetqu@ ,:Hggtdosage

forn?%qwena & for- orgﬂ%dh%@ra?lgﬁ%' g{ i tHRTBRE 'R @fng% Lﬂﬁlr driLlimpbR unit

At erial. accor nvention contains from
dosag@mrmch@saegutm tedioun of gbletsh sapsilles, sashadntberdsmgliets or
theﬁ@ ound and fromabout 5 to about 40% w w of the

darmaceutically acceptabl e sugar al cohol, provided

that the sum does not exceed 100% w w. 25 In anot her
I o g e Sl e R s ¥eRaloh Ban e
forrvofablethr as, e.g., from about 65%to about 80% w w of
t he cal ci um cont ai ni ng conmpound, from about 5 to about
35% w w such as, e.g., fromabout 15 to about 30% w w
In aodpectiie qmmdmémme taaleltg/hmﬁtaaml%ldsir@gmsm&:@ﬁ%r‘t'%lbf@s
sho&vﬁn ih 'ER r@ r%m it ﬁ’lés@e aﬂ%@é& t%reagw Break the tablet

y accep e excCl pl en and/ or active
mtostwbsktadweexﬁ esmailwt@a Stahi@tSlzteh &e samemfallv gentaiingthg same

amﬁ;@ﬁ%?%glfsﬁj% 598 ﬁﬂkﬂg ﬁdé@ ijla'cfﬁ@lthé/ abfbt Bﬁratﬂaff L& e.g.

accor I nve on pre erab
a tabtenarad tmen bﬁ'wmoab@JtWCBﬂi%elr@pr@b@Ug sm%ampwsémrhea@ﬂ end of the

tab%gq)Ue tl%nf%%?ﬁ'}é'i theocéiblgf)lszﬁ#J J%\f(%%éﬁvt%ﬁe &%{frh&"le point this is

["Cium contai ni ng corrpoun rom about 15%to

posalbbrit 25% w w such as, e.g., fromabout 20 to about
25% w w of sorbitol or isomalt or m xtures thereof. WO
2005/ 115342 PCT/ DK2005/ 000338 12 A particul ate

A sofid dxnsa@Ie fame acatirdigg tothehrveintione maly sanieinyarhamasricf e one or

mosucq I%l g?acfrli B@c&%pé& o‘sstorrg%ffdﬂﬁttwﬂ%% LEER 3@P bb&Rl1e00

rmaceut 1 cal

mgaxatmpm abd:feasmecg piremtabonid00te a@ddb@ﬂq Mg cagIM. tNPl’malé}p dhextotal
t he

congenira 53\ rr?qﬁvés gﬁg{)rl %?]Fee&?c?@rg %oﬁﬁ d@drﬁpc#Lﬁ’\H%‘ ?fedr?(fs%e form is in

a ramgea)frhtdrm aipdue 4004 to ab@ois%j}é warspels aste.gs from. QPOUt #570tte é‘bOUt

| |
089, o f’r %.%u?é%rt aBst 8% w@ggr'?)ﬂ‘i 3?0&%2‘9% %%%H %c‘gé g\g@ or at
leabioatroua 8 e ndim gt leasttabeul G626 mi'woat ¢ast Bbout{§% wiw.

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%
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
from about 5% to about 40% w/w of the pharmaceutically acceptable sugar alcohol,
provided that the sum does not exceed 100% w/w. Alternatively, a solid dosage form
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10 formof tablets. In a specific enbodi nent the

tabl ets have a shape and di nensions essentially as
weh@dnii3m Fi gure 24 herein. This shape i s espePCEDKR005/000338

designed to easily break thg tabl et into two hal ves

of essentially the sane si 2 essentially

cal o .
coniB S g1 pias oo BRAT e P g%"fhb%fét Tt ol b ic KA e
w/wef the catcidraizbetairing tdvepolny, ige abbuled tp. akiowb 3§ Yorvfrssich as, e.g.,

fronffffgol.f 6§?ch t'xﬁgb@'”ﬁ%fé tﬁe%ﬁ% i elaufr‘c%q QEC o A%Es reé'lcohol and

front atidue 1 do bpoutr! Sohe/vp of one erierei warrp@@fytlpalb/ acggpt,qblg(ﬁm@lents
andg)ﬁﬁgtﬂ/tee s&g {gﬂac C %(5‘9%‘519% & th Sui B G AENE B AR BI 0% wiw.

nmor e~ cal cr um cont ai ni ng
conpounds correspondl ng to fromabout 300 to about

A S%éloq%ptcg%@ ﬁ%&g%‘ Csijﬁfgmlge ﬁf)ﬂwe %PPd doécaﬁg %rﬂp%wsdfﬂ)igt 5 Qurface of a

defarod @atticat dfcugef alcotel ¢nie cose mn’rect:\alltrcwrfm@g@f Hierngger more
nd.in the dasage formis in a range of from

calcwgg?rﬁaﬁ%g&?ngbogg " 99% w w such as, e.g., from about
45% to about 25 98% w w, from about 50% to about 95%

55% t I
As rgBr\a’ﬁﬂneg &Fftog ;g tdgg%d(‘)é f{)ﬁ'@ é?;/% tg ’Z‘H ggcgr?%g is %table
Accaffingl, the d:m$ia7m§ p&emgth of theliableispyiten sttcbr@dtlra)omn petri dishes at 25
o n of .th [ t t I ol
L
moétla@butaﬂﬂ% eatghe rrios babcalh 8%, F0HE NBGL al@mati@%, ad v mpst, about
Jrom about 75% Y%
109 RS S B9 anoR R SR e e LR Begh i Qo e
rerr@nm’tdﬁbragamrlbd cAaebtatienstatiility & aidined Hedabiet dwing the whole
ccor tg the.inventi i
stor3gs pereb i b mgR, R0 B op o e S s T g kb a
rang®of frermadboat0 o%boat &DNt 40% w w of the
pharmaceutical Iy acceptabl e sugar al cohol, provided

that the sum does not exceed 100% w w. Al ter natively,
In adpréfelred adpscige sélmrdnsugb 20054 HH8 4 PTH CMRGDE, 5008®E: and/or

swai]ogal%e#qa% S)d rqf[n ngg ge\g%tgg ttaarg%& s twéo{&é@'é W{\ﬁ‘éfi@h fblets of the

lnvémlbﬁ inU3st pave & acmtmnmmmh fes pent &b sweetbess flavaiang5%

B HeRCEt PLAITYRRR Al Db R R et

pergcsnyn about | to about 15% w w of one or npre
phar maceutical ly acceptabl e excipients 5 and/or active
subst ances, provided that the sum of ingredients

A s@ﬁ@dﬁﬂa@eﬁ@ni@é&ird%gvto tha irbEektigrnoiay cofpeasd a sweatendr selected

e S1olRRBPHEI S RSP SPCSTgA ol Guroics <Dyl 5256
lacto88ragititoViniditos gy rhagitl, abriitbk socrese tagadose, trehalose, xyhtol
alitame, aspartame, acesulfam potassium, cyclamic acid, cyclamate salt (e.g. calcium
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
defined above, the process comprises roller compaction of a composition comprising

the regularly shaped calcium-containing compound and one or more pharmaceutically
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cal ci um cont ai ni ng conpound. 10 As nentioned herein
before, a solid dosage formaccording to the invention

WO soostiaishe.  Accordingly, the crushing strengt PCDDKREIS/000338
tabl ets when stored in open petri dishes at 25 C and

60% RH at the nost changes 0% such as, at the

accggt%[) asglgg)t aléc?r@lshﬁév rr£$ %Eru?@&*be@l%coﬁﬁegytﬁﬁ ggg%"spect

appeapfromrthe gprendedelayos ao@ fromethe ;dteaqrrtpélors alaypsreddting to the
r
e E T Ll e e
durlng the whole storage period (e.g. 1 nonth, 3

A fdm\ pﬁ%péc@ o?t’ﬂ? rh\}:éﬁ{l%ﬁ isdh ?gﬁ%m@"’lﬁe %aﬁﬁfé%mré‘ f §béﬁi‘&9faﬂa mBterial

anqmefnmrmmnas pétablets Bsmseopfm@gls@jéolfem ﬁiﬂ i@ rOHert cmnnaﬁ%a
povf)crer ﬁmﬁﬂﬁeﬁﬁ' tfeo raﬁ‘}éﬁh’ﬂgh%n@?@/b ﬁfo a SYR! dRUEPISE @Rl & a tablet.

orta ewabl e ets is the taste and such
tabl ets of the invention nust have an acceptable

AT el EFRAlo) 8 FUseLD ettty nprona

cal@emsmn;almmcor‘pmmd tife processpompGseper sons. 25 A solid
) ppe&%ﬁrgi gﬁﬁh%?ecl%ﬁ rIQPargﬁ’ef 8 Heffgntion may conprise a

ecte e group consisting of
i} oppéianally dmiximgieneseanom g}'@@mapeutgaliy@pggptab@mments or additive

anclécgr?% & @ more! 6L s{aﬁﬁ@l&% 4@l . maltose, mannitol,

tol', sucrose, tagatose, trehal ose, xyIitoI,
iii) cajmpraasang ﬁ@paateaaiemtoa@lﬁsial fam pot assi um cyclamc
acid, cyclamate salt (e.g. calcium 30 cycl amate,
sodi um cycl anat €), neohesperi di ne di hydrochal cone
Nottrhallyniaeicnmpsessiohan step iil)daperfiermen a gl confrsessiondivrasnihaiis

adjﬁﬁ%& AR r&pe ?ﬂo%% maﬁ% d'tRe dQQFe‘ﬁJer ed‘f?‘o?ﬁ‘%e GHBIet So that the

I um sa m Xtures t I nvent i on
commrseswrefoaweeapnhedas @lrtbe ewt aibout BA&NsUSh @sae Do rat dte most 70 kN,

at t@%r { 's?§6 RN eatr[ﬁ‘é ﬁ{ost’"éo o at%ﬁe ﬂ&E{ Qsit 28 RiCat thB Enddt 966580 kN

es ol a conposi ti
or aichh@ most atgput 26 @erdgm tabllegs m\/meaia d@lnmtenﬁf@@num Gimmgor is

S GRERIES 12285 00 BAIERHY 3 B s 0e

suchl asp k., saboat/® myn,cabout 8 ons or abouli7Tenmstalolisd ma@ @btﬂlged
this aspect appear fromthe appended cl ainms and from
the description above relating to the particul ate

Spmﬂlcmﬂy dhe apphijonmatatas to anproagrsi accorlingios therpteparation of a tablet

co ects of the invention. 5 A further aspect of the
rP%xFé’?ﬁ. on is to conbine the manufacture of a

i) cplaium carbatae mat er i al

ii) sorbitol and/or isomalt,
iii) a vitamin D, and

iv) optionally one or more pharmaceutically acceptable excipients.

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

iv) optionally one or more pharmaceutically acceptable excipients

with the proviso that the total amount of ingredients corresponds to about 100% w/w.
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and the manufacture of tablets. By use of pocket

rollers on the roller conpactor a powler m xture can
wheoosnaizgf orned directly into a solid dosage fPCTHPKRIV&000338

is a tablet. A further aspe of the invention is a

process for preparing a tablet conprising a 10

cal ci um cont ai ni ng conpound, the process conprises i)

preparing a particulate nmaterial as defined herein,
Calclum-opntaioingl doynpedand xi ng one or nore pharmaceutical ly

Th@gﬁéﬂm alﬁ?ﬂ chn%B&rT’d 9(5nt§} Qd fn'é’ arti @Sk Hhatehs rﬁ’édé%c%rdmg
essl A

CIVGSU ces, ngterraerla
to theinyentid l@tasphysmsngmﬂmleryblepﬁ@t@on@ﬁe@mmmmuaﬂ dptis

thege{énjﬂeég%a‘ﬂé%ﬁﬁf E%F@ﬂg@&tuéll&g ession force that is

_ ect to the diameter and the desired
hei ght of the tablet so that the conpression force

Cal?ﬁ@ fﬁneeg{séri(@?t%ta%gw bf ¢ bctgngls mf%al{??dya@oth &s gonlze"t‘it calcnum

t he , he nost
ancha caleiwmeanplay eampel AR CliaSct 187211 - Eh oue!l WWNUQQn@r

grogfth Brtéeregglﬁg oa%%%ici%g Ikﬂ'gsg\g@éhotn% hetPofﬁolﬂth 'cQIglu? i)ntrols muscle

anet e nm or e sha

conti@ctiomand ratekation gshashi g me |Pgwc leﬁnda19810h80 8bout
10 mm such as, e.g., about 9 mm about 8 nm or about
7 mmor about 6 nmmare obtained. Specifically, the

Caliciwreselegiad chinrnelsare@ wniyarsal éaiurecd thelealignembrangeand the

ele&?ngﬂaarcﬂflép& r%ﬁveatl QQEFI& %ér?\‘él ﬁ‘le@goée):re‘f?rk/g;'réﬂnles are a

| to 111 tamn
funCijoraefdhe alaope belmeen wtm@llubar amr@trpwaﬂwﬁwwr@@\{e}s

tebl [ [ o

EEGETRIES, oRYG] Bofs ot S8y 7R 0P I6L TR teliei borinbnes
and the dotivity efideytensymes abprotedtana/dependant obicalsiuna inally ‘calcium

; . .
as éf%?gm plE)oédh%\ e %%? rs glﬁgiﬂiy %ﬂ% %‘E&tﬂgth #8 r{PééN/sMél&Bn Boskey
ALpﬂBwing&céI@BBdém +2,6) EB:&IBp‘éQibd)@ eontains evard9 eofthe fetal body

Y

oo e e A MR AR 5845 rosoor.

PCT/ DK2005/ 000338 15 Cal ci um cont ai ni ng conpound
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.

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
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
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
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The cal ci um cont ai ni ng conpound contained in a

particul ate material nade according to the invention
WO 2008/1p33y5i ol ogi cal |y tol erabl e cal ci um cont ai PCTDK2005/000338

conmpound that is 5 ther apeu{i cally and/ or

prophylactically active. Caltiumis essential for a

u g i-@ni :

ool a5 ! e BT by BSaflen Rttt oA TRR i Rhanisms
inval9&F in oftimizin@lepddition dfebmivnoinrtheskkletgn owting graavth are unknown.

oA S S5 e L OB o FBPERL il
cal¢ifitatohiof $e ¢ateaid R c8iunh suplie9 8@ higih 7t He5aci®6) resp@adidé fon

: ' t ,

s PRSPy BlSAS e LB Aol o8 e
grosutial fatchoes degidimpglelefal nizar osecret ory granul es are a

function of the bal ance between intracellular and

extra cellular calciumlevels 15 (Burgoyne RD. Bi ochim
In &iudtp leglsiuAt $@ppledBentZion ’ddcskdhe rathef sgeralatedbooe loss (Dawson-

h n VA f vV e '
SR8 NGRS, R RO Ao
indvidualsiwhqtrsphart will ronpthaavecantiret saleivg idiakes &naoh food.

[ t f. '

bR, 2ol SEaid el STk Bt Pl Bloye RS A8 foetrent o
osteopabsibetty cal ci um skel etal calciumal so serves as

the major long-termcalciumreservoir. 20 Calcium

salts such as, e.g., calciumcarbonate is used as a
Fusioermoes, ailciuamh aiayrnave spticanaet getibos wilbinitestaos.uddveraing

f.ro r,at ris ' cium
pregiRs e Bes b afoud LR BRIT bidtn ST Sy 1
suppktraentdtidraiblasseciat2d with reduted cnled redishv@ncem Theanis irseasing

nunb of 1. . Ct .0 el l
o3 T TR E baRbin At A AR AeRF A STERR e non-
steaitlatahtitnfieirsatoghdrags (NSAIDS) oatluce thm riskt thk gisl0b dolorestal
ost eopeni a. The osteopenia affects cancel | ous bone

fe than cortical bone and may not be conpletely
reversible with cal ci um suppl enmentation. |If the

ReERtnmpranh FHOER SR Pt R SR R e R e

(PMBE Sovaleciesaarichéalbelievenibadisapionstih ealciuor egsktiom are an

Kol | : ; ; ; :
un i Geior &S RV RBRE R PR irinms. ingir i85 Mg Roinen
of & K66 pecon graipurh ledmariopagsal wameadrom asressthe@aiScivara tracked

I in b - b I .
for BB arn U Bed anf ehe el TRad Bt SRR Supl b ey
throlghdot theeycleh®he éihaliresulis shaked thah48%raf dteewotnes vdwl toolum

o ALY s Al OG0 0GR 5, L0 BB et s

suggest that in children and adol escents considered
Ca 0 b%ﬁl@iﬁ'&nfgg,%%)c%%g8%@)}03@%2%?&% i%ftaﬁgtls%n%rguqu ?}ln(e M@n dose of

calcium required, such tablets are often in the form of chewable tablets. It is a

ca

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.

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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16 bone mass can be optim zed by suppl enenting the

diet with calcium The nechanisns involved in
wopismiBieng deposition of calciumin the skel ePONDK2005/000338

during growth are unknown. hey are probably innate

properties of the mnerali 2% i on process that ensures
CIterét b%]@l'um &@ét@'rﬁélﬁt@t Jﬁi&]u fcoHlﬁe Rl ﬂuérfdecéél(%i'u%lublonate

res are hi actors responsib
cal@umrglmcma@f cglr:l@lm @iy¢eﬂ01@lmpb@teo¢al@umdiydm9§éﬂqh@$@wé§/ Gafcum
n e

hyﬁbé%f)gﬁ%h%’é@ rg%e(%tgtte géllégml Qﬂ)léfr%tegéagéﬁrﬁll{%&él%cfnate calcium
phasppplee nalpitian pidelateecaleivm si¢rrateand tiealeigm-nhoppiiate. Giee calcium

S5 B ANOIES B 140 K3, oy

calgipen-ED Bhand thﬁnl&ecmmmm@eommundﬁ@pntamge@ﬁém@pthkﬁmg calcium
org%ﬂ!)&?déﬁ}éét@g algéaesofftfoﬂg‘rflé’e@ddolgrﬂﬁé A &ﬂéreunréméa &HRRium sources is
is Inportant in prevention and
dISWLééQ!Qﬁbbﬂcaaﬁe these sowiced iay C@ﬂ’@ln Irsaqal B8ne pHer @XI%@%@ruwants
I

HolfEer YR BRI A e REMRRNT It o PreR (2 RererRNgEe

or intake of calcium supplenmentation is associated
T B0 3G BoPRoBRFal LERREE alond B e BT S
caleibe-gdngzining goinpounssd ( ASA) and ot her non- steroidal

anti-inflammatory drugs (NSAIDS) reduce the risk the

risk of colorectal cancer. 20 Recent research studies
Of sp@cgif'esintermis isglydginmeaieigmt caleilineacetaie . caaiaign caeionate, calcium
chléﬁ( Q%Rim &M cal Bﬁrlecr{rﬁé 1B eEAciliBl omdte tcﬁgﬁ rp fluorlde

sr’utlonsm ca C|umre ation are an er

alcnamgiublomate elcien gluspnatat caicclunnmogmmp@wmte |qalcwré hy rogen

on ik, ok R aEERy, ol 8B RERRp Bl o
lacmluconatehcraé@ummh@smnedde a@jaiire pidelate, walcking sigarate 204 tipglcium
ph%ﬁ)&gﬁ. n mﬁgs%ﬁﬁ#f@%hkélc@m {;]éﬁtalhg@) g?ﬁ‘}temdst \Argﬁ%%bé\%{lqb% used. As
appeazok fropl the ekamplas hena, calciune garbgmaie imespedially s@efor use as

ac E —c<5r?t§|ﬂin d&%p%%&'a H]cgl@*&tneéébgd ehagélh h%Hn%éHt ?caICIum
I'Ke e.qg. E

I'um carpbonate 1S used In ta ets an
to the hi gh dose of 30 calciumrequired, such tabl ets

of @% lc@faF ﬁﬂer{a& !%Qﬁmtu%r Snagievabl e tablets. It is a

enge ornul ate e.g.” chewabl e tablets
containing a calciumsalt, which tablets have a

oA S RSP, Al gl D4
cortaialng. coptpoand abrmesmndmgttafrnm@wbm%mﬂbmbﬂOQQs@g Ca such as,

e.g‘?‘,%o% gb&g 1%8 t(g Qﬁodt E\ol§ %é,?ﬂ&n@%uﬁ’ $0& tdabout 700 mg, from about 200
to about 600 mg or from about 200 to about 500 mg Ca.

Calcium carbonate

Calcium carbonate can be in three different crystal structures: calcite, aragonite and
vaterite. Mineralogically, these are specific mineral phases, which relate to the distinct
arrangement of the calcium, carbon and oxygen atoms in the crystal structure. These
distinct phases influence the shape and symmetry of the crystal forms. For example,
calcite is available in four different shapes: scalenohedral, prismatic, spherical and
rhombohedral, and aragonit crystals can be obtained as e.g. discrete or clustered
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bi sgl yci no cal cium cal cium acetate, cal cium
carbonate, cal ciumchloride, calcium W) 2005/115342
wEINSDK3@D5/ 000338 17 citrate, cal cium citratBPCTYRK2108/000338
cal cium cornate, calciumflyoride, calcium glubionate,
cal ci um gl uconate, cal ci um g1 ycerophosphate, cal ci um
ne%?iYéj-[i IROGHLREOSAALE, eg%bé:élgmavgibég QS ARRL ég; 'cu %ls‘FllalHég
actat e, Pcal el um I Act obi onat e CI um [ act'o uconate
(Scorlits U+ Bfiog¥cara), cal ci um pi dol ate, cal ci um stearate
and trical ci um phosphate. Qher calciumb5 sources may
be water-soluble calciumsalts, or conplexes like e.qg.
As shdwi irthalegamales, her&ﬂalacwanhﬁl@mlt@m@l qualdy pf galcign carbonate is
| ant l cahCi
calaﬂlglgdr%ép nca? ritg§ nﬁsﬂ p% é;%éé:all HchjJ Il%sr%nst%ggéaﬁd@gt I?g'ﬂm or
Ies&nré@um@r |e%ﬁl ciumsources is discouraged because
t hese sources may contain | ead and other toxic
contam nants. However, such sources may be rel evant
Fuiitfertmioes; aarietepasting qeality of calclwsicrdwnaiegrase bull dgngity below 2
g/rr‘ﬁ_al ci um cont ai ni ng conpound nay be used alone or in
conmbi nation with other calciumcontaining conpounds.
O specific interest is bisglycino calcium calcium
Cal%ﬁll?rli @érﬁoné’t |2653' me(fa{ %9&%“0?& fr&ﬁlhﬁéernD%l%sFalalt Qﬁéth%ny) that has a
crum ci rae iumcitrate ndlate, calcium
meao padick, sizeadict WaBo Inow eh deparestibwk density i Odhigt®7 g/mL, and a
Pl R 67 2l o um hyar oxyapat  te, cal ci um
| actate, cal cium | actobionate, cal ci um

Caié:gl]% 8%Hs%gar a I\)Fe%l? avma%tﬁoﬁ&nfl\ﬁ&c at o R%\fl’xt uﬁ/)ethat has a

and trical crum
meah pditicleesiznof amr@x & jwonard an a@oaf@rmhyim@srm?f @ de Oeg/mL;
used. As 20 appears fromthe exanples herein, calcium
carbonate is especially suitable for use as a
Scaralitei idnfavaiteble in@mdﬁoomw@mgama&el Erahce)hascampan aediclesize of 5

to %)Oa{}r'nggn 8@ Htt btﬁlt d&g%& ﬁﬂ O Q/ﬂ{l_t, 'a@{j' a%rpeblg{: Shifsde éréa of

cium ona
0.6autgr ding to the invention cont ains an anount of the
cal ci um contai ni ng conmpound corresponding to from
about 100 to about 1000 ng Ca such as, e.g., from
Scarlitet 1BlGaitablaontSc@G0\Walrjgant 8A) Bianae) E6G meaabauiclez e of

f
10785 S BRR 0 cohA B P2 TR by BB oA en o
04ctar0kfbnéﬁge can be in three different crystal
structures: calcite, aragonite and vaterite.
M neral ogically, these are specific mneral phases,
Scovaliteht A & Bapeaitablet frem dicsiai Watrigaat 8Arfgenesithaye atthean particle

szgpk Z c% I%ar b%gpae}gl% bW@e%glt?BP(‘)T? tJ) h, Ztgﬁ}ﬁmc bH& ta%lpecmc surface

area of 0.35 10 0.8 m?/g;

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
0.61 g/mL;
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di stinct phases influence the shape and symetry of
the crystal forns. For exanple, 35 calcite is

W(am_mishmms in four different shapes: scal enohePCEHDK2005/000338
prismatic, spherical and rhonbohedral, and aragonit

crystal s can be obtained as e.g. discrete or clustered

/ 4 / ' i
sl P = Sl ol LB T APARR P2, P oPRE Rl sty of 0.52
to Q:%g/mlshapes (Scoralite 1A + B from Scora). As shown
in the exanples herein, a particular suitable quality
of cal cium carbonate is 5 cal cium carbonate having a
Stunmhi hearat inedie peitizie sife G wm @t aprasenthulirdensity ef @-.7%0 4 of

mL%ﬂooé Sp@%}“ﬁ%é?‘{e&%ﬁp@ﬁ s. Furthernore, an

' er es a _ i um car bonate has a bul k
Miktier d Dt §Pbelbow0 2nd gbrtavailabledeine Praveteai® dTravencalss £ rancesk

Mik%&‘falb'h%?'a?m%éer?é‘%r%{aé%ikel%%%adt, Gernmeny) that has a

“hean partic ze of pm an apparent bul k
Miktert SPLyhasfa bedn partigle®izg ofi0 idd a specific surface

L ar f.Q. " : [ car bonate 2069 Merck
M'@ﬁ&/i?%&ﬁ%ﬁ?%éﬂ%@%&%? t'adt, Gernmny) that has a
Mikired 40 has i roban particle sizeayf B0 o, aB. ppprgnt ahﬁ; dgnsitpefal-ti 1.5
g/ l?_ul k_ density of 0.4 to 0.7 g/nL; Scoralite 1A

rTZaval | abl e from Scora Watrigant SA, France) has a nean
Mikbart65diae asihean pértisle size GO, anrapRppst BHIK Jﬁuﬁiw efehdd to/1.7
g/ng.f' 0.7 to 1.0 g/, and a specific surface area of 20

6 n2/g; Scoralite 1 B (available from Scora

Watri gant SA, France) has a nean particle size of 10

- t Nei 1 : i
onyagug s, B PRIGHEM Qlitfe 8 ASTPld! Pop P g’ 8 riesf e size of
5 - S0 pInglantl @ dpacific Buffaseadriealof 8.9fmdgh Scora Watri gant SA,

France) have a nean particle size of 7 - 25 pm an

apparent bulk density of 0.7 to 1.2 g/nL, and a
Sos EePHVagailablcieom Sobay oBrugses BelgiomBhapa geag@oarticle size of

Phar macar. [ ) MeWn2/a:
1 '5f@’sqnee)‘ppfp%nglg ucﬁa(aa/r@ 3#13?811&2‘?% @'Fﬂé gélﬁ 2 eéﬁ%?, ﬁi?% u[fé%;é%?n%f an 9

apparent bulk density of 1.0 to 1.5 g/nL, and a

i f sur f . f . .
CoREEREap MY, CHB AP 25015 0a el e Shi B Scbtiopne wine
mede paiticie sife 6. “UB3@on, 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).

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%

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

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



10

15

20

25

30

35

35 0.61 g/nL; WO 2005/115342 PCT/ DK2005/000338 19
Sturcal F has a nean particle size of approx. 2.5 pm
wapoodppssent bul k density of 0.32 to 0.43 g/ neCT/DK2005/000338
Sturcal Mhas a nean particle size of 7 pm an
apparent bulk density of 077 to 1.0 g/ 5 nL, and a
As %ﬁﬁc%édcabgk)%ftﬁ% g(/ag{uﬁa@% Bf)taﬂfreg BY8hd meM&&rEchrde to$fd invention

from Provencal e, Provencal e,
maybeneed as suthk ke it ledﬁqn\é@év auitablnfop BrheE mehyiasiirigg intp solid

dos%fcMﬂ%h%&te gs?ébn&esca%sm@%r BadHekgc! e size of 20 pm

nean particle size of 17 pm 10
M khart 40 has a mean particle size of 30 pm an

A pﬁﬁeﬁrsﬁﬂéd bk aﬁ%ﬁ’kﬁdw Rbwlo é%]hgt the omBbdllion Ahdimarari6ds

as a nean particle size m_an apparent bul k
proq@ﬂq;g}qrymgterslmggdqrdo pbtain 3 pﬁ@redl@l@lfpé:gu |@5Qroduct
(available fromOrwya S.A'S, Paris, France) has a nean
particle size of 5 - 30 pm and a specific surface
In aaeenbsidired ofthegnvesiien) thezmwlqta@atalm| ky the gresspt ygfod is

mteﬁﬁ&? ££hS maﬁ@#agfuy{? llnEfat%b%tm%n REL 'hb&é&a%ﬂ té%d@fonejor Pnore

an appar ent density of n., and
phasrmecwticelIssanceataélea%@l%ﬁs &0 I%bzrcgnts) mcprd:%n f@uavplﬁir%sihswce

aniﬁqgél’rga@hﬁbaﬁwgftgé rantidt@ obBfhed. ﬂ@&r&?ﬁglg'thg%@ch%ay also

nmean article size m an
conapisaracstep blumikingeths igranuste obtpinedwith gpengr, m%rﬁcpf@rmaceutlca“y

acc g%%lg+>&|p§y4{t§ ace area of 0.7 n2/g (available from

namc Inc., St. Louis Mntana). 25 The
content of the cal ci um contai ni ng conmpound in a tabl et

In tﬁ@gserﬂcﬂqé’c itds 8?/549‘3 th RS cﬁﬁ&fgch{/é‘?{l%kttérﬁﬁs Sarl tReRalcRivge

rom about 40%to about 100% w w such as, e.g., from
corddining caBmouRd, dhpuetrogurnay siso EpmaTist StePsHaiding A8 9 more

thel%g) ﬁ%éé%bﬁrw&cgteéify a%%%rgnga n@?ﬁ?ﬁé \M&ﬁb\%%t%célio t'h@%fﬁénulate

east ut 65 w, at |east about
obtzipes. 30 W w or at | east about 75% w w. Nornmally, the
dose of calciumfor therapeutic or prophylactic
purposes is fromabout 350 ng (e.g. newborn) to about
Sudrebstances ictugdeiong onoresa Nuitignis\suctTas, agmQRe obMmofewtamins 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

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.

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,

magnesium, selenium etc.
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cal ci um cont ai ni ng conpound in the tablets can be

adjusted to that the tablets are 35 suitable for
wa@eadosnisezr ati on 1-4 tinmes daily, preferably onP€r/DK2005/000338

twice daily. WO 2005/ 115342 PCT/ DK2005/ 000338 20 As

nmenti oned above, the granul ke obtained by the nethod

Of 8?%8119 'ﬁt%rés‘? afd16nd Qlylﬂgrte' @?ltarﬂf\ycohﬁ)oﬂﬁ&qs sUehy \atHmin D,

very Sul ta man acturln
(erdacalsiferol)izumd \dtau.:ra@ &s (Qhotmalmf&rel)@W@Jdmmdwe'ltgmlrblapsiﬁg &WS

avaﬂ%blé lgéche arﬁq@r?rvﬁ%m {doeEFb %v& Lée BiPfrdmAdF. know

e’conposition an vari ous process
paraneters in order to obtain a desired

In a%%‘t%h %‘Tt& 8%@1’ SH 5‘&' Q&%ﬁ%‘(gle dqher?l@%&ggﬁ%m DA§ irfvBRed in

ul at e obt al ned resent
therteglhaicbnl cs‘ sevenaémm sysfeme imiA @pdm“meeaptlpm of vitemipPsare

megﬁgt%ﬁa a(lg Eehué@ H?)I Wé‘ﬁé{mg)@é?&%egrb? 0%5- g@lr-lﬁ_ vitdfhin D mainly

acce I'e excr'pien
prouudzﬂd indime kifingy V\O’flhdh@ vmmla@)ﬂesel@tah@f%)c Jha fepis widely

distiBaEEd ﬁ'n e bk 19O o4 ng\fi’tgmn@bﬁl[ﬂ@E% R has important
R hany S e e, Bz has ok

ccor conpri se
regmamry\goleshm cgallainff,e}ramt@tlgrbtaad metbe\ymmnn@ﬁgst@m ﬁgnfn@ of these actions

are%é’%{ﬁfﬁéat{énﬁ?h an th@%%ﬁg} dﬁ@eﬂaﬁ"c‘%é%’ése&h r tham tHenkléhlfl%/ to

desir to I nc active
progudsst aﬁd@ﬂ)twmmm iclogally@indract @vararasiing (/z\.dﬂmﬁ)dﬁ gt ak he

En@‘nﬂgﬂggﬁg%ﬁh?ﬂlgpw ise a step of adding one or nore

era cdl prophylactical Iy and/or
di agnostically active substance to the granul ate

In 10N cn&% %\"%]arﬁlHttﬂeg[]ﬁseﬁi rlcﬂgﬂsti'ﬁj@hlﬁi% Qhd %é@malama in

nutrién tam ns
adu‘rhsn'éheabssnc abn@mahtyos audelaenmtmu ra@mf mmﬁr@hzajm wéfrOSée,qwﬂ geitis

Ialoﬁgo@']t @éﬁ't% dsfeddl tYﬁéﬂ%HEl{]MsFﬁﬁhoﬁ.fl\{m%tcg{?e 1683 ‘3Bt1‘31 nb is not

mn or errvatil ves tamn or her
cleacwhatbersthisstetayde slu@ 5o Afailare dfcul .26-€Ohs dieimin Daéemdanhs

b
megta%%?qp irith% c%sﬁér ‘?éjst 8 Ce}%g%%glt%uggll %%eof cgfgﬁm LR pABShhate
seqondatyytb amalabsamtyonmial opgbinghisn ah b,@th Btconmpanying dhemineralization

dellﬂgtr’][ﬁ?r%ﬁ‘% {eal{u%ec? QS&&M{%&%R a\‘nH %ﬂ&: %%@9 cc_;Lr(l)dOa

hypﬁrmrb’aiyrcmdlémavﬂthbealeamimd rapd wp@phoanemwoar@npcreased bone
turaval | able from BASF. 30 A particulate material or
Y46l et made accordi ng to the invention may conprise a
further therapeutically and/ or prophylactically

Vltgrﬁﬁwlqﬁ}?@ﬁ%gétngﬁciﬁe pPJcllﬁ Ealgﬁﬂgsé&r\}l@h{h Brlfeflel'énw) '2fs0 causes a
reduicee caltism ﬁppﬁ/paa'ui s‘.elcondaty by parathyraidigm, 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
(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
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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vitamn B, vitamn C, vitamn D and/or vitam n K and
mnerals like e.g. zink, 35 magnesium seleniumetc.
wOBD0200B4115342 PCT/ DK2005/ 000338 21 O part i BCi/AK2005/000338
interest are one or nore C¥4tan1n conmpounds such as,
e.g., Vitamn D2 (ergocal erol) and Vitam n D3
figg@l Yolne bkl BUCELLCH0 OV
S P T e B e B, e -
supleangriation emdm’eh\gAsre with palcumqnptﬂmqrﬁathns't@@?e@ﬁ fign the
stuﬁi@g él%l%h%)ﬂﬁhﬂ Blsupﬂlgﬁ"\%ﬁfaﬂ?h B ne‘é’egﬁﬂl B fvbe deficiency and

|nvo e regu ation of several najor systenB
msufﬁcneh@ ldrigvenTneredePpoart asffanasg tigiskelptogris congatnediogiovide

calabmtégﬁﬂlgﬁﬁﬂﬁ%of?&nﬁe GUTRIaRY sﬁ&ét’éﬁ&*ef%é’t id ce%éluﬁgl'aﬂc?ency In

roduced
litexsitara iiagedom @Iumﬂl tnaIS( vesRN! findirgs stiggest treﬁdwo(ﬂ é‘ﬁ?d for hlgher

do%ﬁﬁw%hqﬁfc}r %é@ﬂ%{&g : tt|en{§/(@%ﬁ1 sfg?neJEl BAR {ﬁ'é)’?f"?' 14@@-6‘7) An

|'ex has l'atory roles in cel
opeti qu@r—amﬂp@maed@ttaiymfuaﬁnuaiemewmaef $550Q0r0%:8RR Y pf Vltamm D

(coh? ond ttb% rox2460- @6%%@5% SWE@g%ﬁbtmf%Bn“é%u@ﬁHH ihVerall

ssues other t ney pro uce
fraqtu@aatecbu)t n@t mtharﬁtﬁ obhipdestury indlirated patignts(HrikakeimadJ et al.

crinol ogy 1996; 137: 4514-7). 15
Cafcﬁ%@@gz 4 110

gfi1ciency 'of vitamn Dresults in rickets
in children and osteonalacia in adults. The basic

As ﬂ%’ﬂ%g@lfﬂowaﬁoﬁle a‘éS}ﬁB a'tlE‘n Bh@al& %ntVItQPnﬂwelf) bleﬁfe'r&é't‘ The

teord as if t he ost eobl ast
recoPeandett Dily AtbwmrceuRﬂA) @é@f@iﬁém amg@asm Ba@p. as| follgws

(Euﬁ8éqfnct%ﬁfl‘ﬁwhs\§@ﬁ% E@ ort @1 %st@‘éh lﬁsﬁssm mé drpéarf c%r#\Hfuﬁlt}QfAc%on

anISWlIn
for psaveotidra Siffies for ofﬂp@daul@lwawpmf |tb;fs Ebﬁop@am @pmmlahfdﬁs

@gﬁ%@ﬁi 0 secondary to mal absorption or a
conbimation of both. Acconpanying the mneralization
del ay, there is reduced supply of cal cium and

ho severe % hyroidismw th
Gr @Ppi‘gg?iegg% a and ygcggﬂgé%%ﬁéﬁﬁgﬁ @gsl ncreased bone
Netvbomover 0-2%5 Vi t amd00D i nsuf fiD&G5ency, the preclinical

phase o am n D.defi.ci enc | so causes a reduced
cal ci um Bssuij Iy and3§§'€@§dar yXR'yZ%er par at hyroi di sm

al beit of a mlder degree than found w th deficiency.

|f this gt r emai roni ost eopenia results. The
Childr8R hen ié)l'aé gr oceséagﬁggrl y| § this state of calcium

insufficu@acy i s puddsBODY | Mafforopriate | evel of

1, 25-( itam eto eduction in its

subst r;]t_%'oggdldﬂD 3§5€ﬂﬁgn0| S et al. Bur J din

I nvest 1983; 13:391-6). The state of vitamn D

Mol h age (Hre i s QOWAEPRaseoip e ST

18-24 900-1000 0-15
25-65 700-800 0-10
65+ 700-800 10
Women 11-17 900-1000 0-15
18-24 900-1000 0-10
25-50 700-800 0-10
51-65 800 0-10

65+ 700-800 10
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serum 25-0OH vitam n D due to decreased sunlight

exposure and possible to decreased skin synthesis.
wao-aroshesapre, in the elderly the condition i s PCT/DK2005/000338

exacer bated by a decrease éﬁn cal ciumintake and a

par adoxi cal decrease in cal®lum absorption. The

reduction in 35 renal function with age giving rise to

reduced renal 1,25-(0OH) 2 vitamin D production nay be
Pregnamint ri buti ng f act@-900herel@re a nunber of studies

of the effects of vitamn D WO 2005/115342

PCT/ DK2005/ 000338 22 suppl enentati on on bone loss in
Ladtdtimgel derly. Some #2@0 wi t houtiOcal ci um suppl ement ati on

and others are with cal ci um suppl enentation. It

appears fromthe studies that although vitamn D
* RBAficaleiim wariesrfrans ceurndyde gpyntryoandeie ek raevatiptaddly may
codnﬂ?qléff' ciency, it is even nore inportant as far as the

kel'eton is concerned to provide 5 cal cium

suppl enentati on since the major skeletal defect is
. | |
Vlteﬁ'ﬁl!r'nct? fémeﬂg%éer%it@g Q%Ndarﬁggu@%tg i %&Lﬁ%? a&égldﬁ $Bbrefore,
vitaimiig Beis oftdoadmlrtﬁtemdtlrampnot@ctfvermathé %mca@mg}y pfﬁﬁnéﬂblgts are

preégr%%%h r‘iﬁa vﬁ%f“m]@ B% er%éﬁglpgztgancéatﬂat t‘ﬂ@%@presswn forces

uasli -ran of "annu I Nnj ections
applis0 d0oag Bedabieting elte@fdwmqtainpnease theawetestiysogitrch gf the matrix and

thefHN i air oﬁ%&&}/aﬁ/gﬁ%h e ge‘ﬁdsfhg'?:'ofﬂb bn bEH IBGS

In“overal ur e rate ut” not raeof
ingfedizntsiine grantiateatrdablptmade ascafdiag ka ﬂnﬁem\mtlm has pegved to be

ver?%g‘fébfl%-ﬂ e %vnta%n #0 15 c%ﬂsq}lcorﬁér ted l%ﬂﬁé"é%mpgsmon

ove, a conbi lon o um an vitamn .
as bis poﬂsmfae’sxemﬁfhsea rele‘m@i‘ﬂiewdlempmsicyl fardeiwing éalyieiting apd still

ac Cé {é@equth %r?«% Fhe@ﬁal‘ﬁ & sftén tﬂk!:r%ﬁn%%gé@ﬁggggﬂty etc.).

nm Ssi on. on os eoporosi's
Comuni ty. Actlon for prevention. Ofice for official

At s, _

As %eoa%o% %blét?ggtgﬂ@o@% Ql‘]tgefn%%teda#’fﬁﬁ@%l(*g@wmg

reqRDeiNemtsavith résiech tolgiabilily- 25 O 1. 0 360-400 10-25
Children 1.0-3.0 400-600 10 407.0 450- 600 0-10 25

8.0-10 550-700 0-10 Men 11-17 900-1000 0-10 18-24
Aft&0erbge (n B-clbSed 28ntéiHe7HRBIELalBL 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
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

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

iii) optionally one or more pharmaceutically acceptable excipients or actives.
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30 65+ 700-800 10 Wbnen 11-17 900-1000 0-15 18-24
900- 1000 0-10 25-50 700-800 0-10 35 51-65 800 0O-10

WG 20051034800 10 WO 2005/ 115342 PCT/ DK2005/ 0003BST/DR3005/000338
Pregnant 700-900 10 Lactating 1200 10 5 * RDA of
cal ci ulm varies from count ryz“t o country and is being
re-ey ted . n tries. Vitamn Dis ver

Morseesr??f:@f:%j&’ ﬁ‘&&ﬁ?‘&g%ﬁ r%o'%l’?'ii‘% and is subject to 4

i) atleasta@datmeof thehatokinocentainihg oo (Mrinal hge200-1500 mg),
adrr: nistered in a protective matri x. Accordingly, when

o S . a Vit am .ty 1S of

i o 560 P B Brarh o R 000702 g BRIt o Do

iii) ehtiohally arreeortradreqthiaimacesitienly doceabld exeipigsts artastives.
protective effect of the matrix and thereby inpair
the stability of vitamn D. To this end, the

In acspecificanibmdiroénts the iwenticugrovidag pdalbleftomirising gr anul at e

) 3k %bgﬁhgé%%%ﬁggﬁo%ﬁ)éﬁ G 18 chunh BYEG R dARUAGOV e

“15"Ver n those cases wiere vitanmn D
i) fedns aboug 0L 00O2O Hor attoati0 . Ohe2e e of anvfemin Poand as it is

' t I At '

i) GIRHY) et aFR el SliBly Rl SOBRAERS e ¢

witls thietprbViso the treertotsh bmeunted drigreqienta shiregposts éngleout 100% wiw.
friability etc.). As indicated above, a tabl et

containing vitamin Dis contenplated to fulfil the
In danfidutasj thg taldet meyudémpnisent s with respect to stability:

~ AL T ' 0 ' : %

) i e E0% bl SbpRito B e Rl Rl eori@niedradtunB 0

i) feong abolts tbmlsut@%Mw,ofatSWIee’@smngsnyears, at least 2

. Years o o . s i .
i) 5 2Rl 0,727 1§ 2phu0 4 P of 4 Wifln PinPudRE ol
iv) eptihaliysonesogmoresphariaceisallysnsaptabi@ssxaipients oractives

) t ah 9 - Af [ '
B0l Hoth R0 e Re Ty pagL BRI
nonth such as, e.g., at least 2 nonths, at |least 4
mont hs,.or 'WQ}%hS’ there is a decrease in

Phanmac l;[]ag a% l?%@site(sc

PHECEERPBR APV Y AT A of at the nost about 15% w w

In the resast cantgxt, thattern8hhameacenticallilmooeptalfeweutinieot’ isintanded to
m¥st aboggt.?%v.v/w. . . . .

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.

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
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.

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

sodium (a cross-linked polymer of carboxymethylcellulose sodium), crospovidone,
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In a specific enbodi ment, the invention provides a

tabl et conprising i) a calciumcontaining conpound as
w@pooaaiiwe substance, ii) a vitamn D, and 35 PECT/PK2005/000338

optionally one or nore pharggceutically acceptable

exci pients or actives. W 2005/ 115342

staf&hlK Wﬂn@ QQ@@I% or%tas%hg%ﬁgd“dﬂm %?Ari:ﬁ’gly&cﬁ]@tet RRORL skilled in

rse I | east
thec%nY m"lﬁwaﬂﬁt%mﬁt Hgs dostsblerdar w@mﬁa?rlble é@ﬁ@sz@dﬁm@mate within

30 Mehutes, rhoreMesir@R8 WitRint@ B, Hio"s?&@s'?aget(vflfglﬁ]ﬂgghlﬁ efﬂgr%fore the

dnsm%aran@eﬁaeeéaﬁbtyapwtsﬁ)e éteep@@meer%we.oﬁitr@ntfagleﬁwuthm 30 minutes,

moRé breY&8ble withiM @miD @sdsh bFef&aBRUIHRNS mid.ne i nventi on
provi des a tablet conprising i) fromabout 50%to

about 90% w w of the cal ci um contai ni ng conpound, i)
Exéﬂh@l@b 3P@idintdyrAN0 AR B scl - e 8@%Mm&fdér\w¥ﬂ.¢e@mnenuang
diii) optionally one or nore armaceut i cal

m'%%ﬁﬁm ée'léd&ﬁeplown%@sawte&chwdmprp@ywedlwowée erdi'/?gd-H 21,

LHtémaLthQeLH @t1aLH§@P u3tcrek, hBgsiRg! p%féttést‘éﬂfﬂ %ﬁ)@@é\%llbge sodium
about 0% W W. particular, the tabl

(i. ec@m@mh@l@ed 9arb¢wmeﬂmmlubee/§©djurats@me 90%-@1—@0@) algimic acid or
o e, WIRGER RN RIRU s PR O T PBY b, ko

lldCﬂ’@DOt. Poljta8sdone@XiLitP oty Bastiomé ® Xbf 10); sadiamicarbioxymethyl starch
l udin tive matrix, iv) optionally one or
ﬂggrgn?ﬁ%(gﬁﬁegi‘f’f fajﬁ@)y accept abl e exci pi ents or actives
wWth the proviso that the total anobunt of ingredients
.cor ds. to about 100% w w. Pharnmaceutically .
F'”%‘E?é‘{é' &B’E’@dé&scmﬁi’ gﬁﬂ@o%’r?tﬁdtsH%h Bt B%'naﬁ %’&Fﬂ%x?gf bitgfeman-
n.t&ezrmhnw@rf@geﬁégé@ Eléété!s@(écgtﬁps;ﬁg’} snémgbﬂ@g@r& fackdse, p-lactose,

i nt ended denot'e an eri al is inert In

Tablﬁ@%@n\ﬁlw'ﬁ frades of lﬁ’bgtraaipis%@ |Mlc@m® qfdiashﬁl@@%nvlcrocrystal-

0 [

ind RLARE 1 b1 s U BRI ARG, Sl 2iAcehE P81, Alienio o2
or Aviesl@RH 105, Eroema@mm(arﬁmcome@j \/ﬁ\fmd@u IMmgs Fai® andBblkg-Floc®),

[t possib obtain a ut i 0 [
nvdihBorales dated se e S Preinp LR Eapatrub e Sal vikkgior,
L-I—H‘-‘C?lhan EGER2, ILﬂ-ﬁizil yLHiQOG.LH aDIfLEH ﬁKG_HBO?rdexffmyg RAKEISE@TTR (e.g.

in ence nt rel ease of the active
Lodsifi S LS APk siEches e prodig S@a?faqsr{m&qutafe&tarch
malze|skfsie andfi€e B@FcH) sddimheenlbAdd, Bb&iufaiHodphateNealdib® sulfate,

cal ci um cont ai ni ng conpound and the sugar al cohol may

calgfimFapRonateyi xed wi t h

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.

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

essentially no liquid is present in during the agglomeration.
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30 one or nore pharmaceutically acceptabl e excipients
before or after roller conpaction. Such excipients

w0 p@bauB4t hose normal |y used in fornul ati on of PEDDKA005/000338
dosage forns such as, e.g..,fillers, binders,
di sintegrants, |ubricants, avouring agents,

il ggﬁ% - 4RAcl udi ng sweeteners, pH adjusting
Mor(z:\egéé)%#@?&g,fa [ |I§S| wgugéents, etc. 35 Typically, a

celldiosé detvatemincluging anaseylesliuioseydrexygrapiiseldensi G1FGd-1dPC).
odium
PR I B ) Sl R B WIEC)S
carboypretsEQlopCiNDRMID5ET00338 25 starch NF;
pol acrilin sodium or potassi um and sodi um starch
gl ycol ate. Those skilled in the art will appreciate
mondradi-, otigd-spelyssicehayides inpludintngedrose HTustasghgBeess, ésomal,
LSi a g Oy : oY .e Within
R R R G R g e S S A
di si ntegrant used preferably results in the
L vithi . ’ e
polfHE PRAEH B AR D Such TR Bl ML o RS, sSrpfr ol
andhinpsitdExanpl es of di sintegrants that nay be used are
e.g. cellulose derivatives, including
m crocrystalline cellul ose, |ow substituted
polywiiyxoideeyincloding ifodigen K80 gKollidenzBOF qrifofiidon YA§420, LH
am;z, LH 31, LH30); starches, including potato starch;
croscarnel l ose sodium 10 (i.e. cross-linked
car boxynet hyl cel | ul ose sodiumsalt; e.g.
-Di - rhlan~al ginic acid or alginates; insoluble
p"%%ﬁ%b?ﬁg%é;%%%?1done (e.g. Polyvidon(r) CL,
Pol yvidon(r) CL-M Kol - lidon(r) CL, Polyplasdone(r)

oy B BLEYO 3y 0 i
tald-inlaixes andilyoeivies Mithridgir mieliing tenaperattiorsy opiidal siioepogiim
ste%g%%eﬁ‘at fgﬂ&&%g@?@g&oﬁe&g& ?lk;g%prg{)gf Lol , Erythritol(r),

atose -dried | actose,
a-lactose, R lactose, Tabletose(r), various grades of

SulRRE MR ER Al dmpiMh&d QSR r%rn—igr?l%t(é.g.l,gﬁgéar))ate 20, palysorbate 21,
nm crocrystal - PPhe TelU'ose e.g., various grgggs 01?
polysdriate 40s palisaabatédDcpdlygorbateiB0 1polysarikaie 66) pesoobate §O,

o588 5By B PP 30, RS oot
sorhigahmoonghawate| sebitar meeopalmhigtdr exchitaropyhesiearateg serbitan

' : e hHPG s alvdar PGS
R b )
polmhylaiﬁelmlx ianisni(c_ée_g., docashix (scqium_emdcsod'_@debagm sulphate) and

I 0. .
oot ALY B DB LFELE R D) o s

theeddfor i de, sodi um phosphate, cal cium sul fate, calcium
carbonate. 25 In pharnmaceutical conpositions nade
according to the present invention, especially

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
dosage form. Such dosage forms may be provided with a coating provided that the
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m crocrystalline cellul ose, L-hydroxypropylcellul ose,
dextrins, maltodextrins, starches and nodified
wa@t@sahsg2 have proved to be well suited. 30 | nPEI/DK2005/000338
speci fic enbodi ment of the bﬂ\éenti on, the
cal ci um cont ai ni ng conpound y be roller conpacted
I the
co%}fﬁ%?o@@ no%dd%té?glshffetﬁang@e %Eé%%g?@ g\‘éaéfc;ﬁgé thﬁsﬁﬁ%@n@@ kr8m th
compesitiast iTypicallsu pifitmIceatifiortier ke PMlAYES t hose normal |y
used within the pharmaceutical field although binders
usual |y enployed in wet granulation processes are not
Sultatie [upricants élcg@leéalpomagmﬁﬂur@ ateaeate aldiyrstasxate ngtearic acid,
hydta @J‘@écﬁ%téﬁfe B hhdHhkGikk SPrRFEIGN imbdheiiim 8@atdi®is used.
ag rrer ation. WO 2005/115342 P 05/ 000338 26
Nbre speC|f|caIIy exanpl es i nclude cellul ose
I
Suﬁ?cgéf g@kfﬁ? d %ﬁ ﬁi:lﬂ?eomﬁd“ﬁ'{%%ﬁht@ ch%?resmble surgg)r(sy éarcé?osf calcium
phmﬁhﬁiﬁlw mICFQPFYSiéléne{‘HFHMb)SeS mcrocrystalline cellulose
(MCO), sodium carboxynethyl cellul ose (Na-CMC), etc.
5 nono- di-, oligo-, polysaccharides including .
SuieiNe edificial $werienmye inclidedisxtsoss, Funigre. olyqespt @yeose, isomalt,
Iacm?)? tlél:g(?se US> Itéﬁ‘m% ol, $4r6HG! QJ%?ose' %la{d%eaﬁ%alose
extrin; polyols including suq al cohol s” such
xyliiel, alisarge, aspartrme) acasylfampetassivih syelamic %ﬂr lsy¢lamate salt (e.g.
caI{:M‘-rI %‘ameﬁ% %@ll dog@%ﬁdﬁe?{ g@%%%eﬂéﬁh@ﬂfﬁy@kigﬁ@?ggen thau6r2atm
samhwarln,asqgfzraﬁrm ot (prge PONEaNNE S8edharin.Galcin saceigdn, potassium
sabdtfih @l SEnBfn] BREBRIRL ALisuch as stearic acid
metal’lic stearates, ta waxes and gl ycerides wi t h
high nelting tenperatures, colloidal silica, sodium
It S Mot P Rkrs B KV SRS St R filted o he
compesifiami c (e.g., polysorbate 20, polysorbate 21,
pol ysor bate 40, pol ysorbate 60, polysorbate 61,
pol ysorbate 65, polysorbate 80, polysorbate 81,
Sppoffigy gsnashrelatdg fo pahigis debaned fop dosesdishensingemachines
In {B‘aagé %ﬁ& ?r?er @BSaI he%ﬂﬁcpdré afunal ARt Shar%%% bTﬁ@ﬁ‘Jture holds
tan nonostearate
furthen U@Idmt @dvmgﬁmenfamtrs@smgﬁe@slegte&sierls; @pbulﬂ‘mn demm@m e,

oxpYGFCas TOARERE S Aice RN YRR By bRl
medicine in daily unit/multiple dose packages ("dose dlspensmg") is lmplemented in
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.

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
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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cationic (e.g., benzal koni um chl ori de, benzethoni um
chloride and cetrimde) or mxtures thereof. 30 Ot her
wapmsopwiat e pharmaceutical |y acceptabl e exci pPENDK2006p00338
i nclude colorants, fl avourbgg agents, and buffering
agents. As appears fromthe“Clains, the present
suﬂ)é?é(ﬁdetérﬂrbeﬂtgsﬁteWa‘B\@ fdeshay fﬁ@%m%eﬁféﬂmtb%%d hé@&nfeefRind at
processi ng particul ate material obtained by
ther%ﬂmee’ﬁmeGﬁ‘ﬂaﬁﬁpiﬁ'ﬁ'eﬂh%hl%tc@icﬂr¢Rfﬁ'e§EI°&6§%§éi'9rP@f‘ﬁlﬂgSﬁ’cfhdose‘
EhiE, ABSrdigI PG ididYoR pa@ats ROoRAR & d
disPRAGHT roBhiTe. AR AR ECFosHIii TR pahaks RibmERY &1 29036
paghngs naskedsiiha dase- ri@pelyswgamaralan@ Hehighepakage dfclydes one of more
ca@@hr g&]@ﬁmg cﬁgteétrart&cﬁetgrﬁre Haeemmm bli@ss this issue by

'm coati ng be | oyed. Suitable

pravifing @ Géthéﬁdﬁ sifticient] r@bua’rﬁ@wé@ﬁt@rﬁ eafé(ag'aeé),y %@S@rdﬁﬁensmg
ma%hﬁr@rﬁﬁeﬁt ttf(et &ifd ﬁma@r\%s th@pa Rt 89RBSELh g8 RBY éhdébin@

Pr ef erab y, agnesi um stearate 1s used

whethier st wapis|ig Chgv. aﬁj@htaﬁd'foﬁ swalew theltatlel I.e.ihpimpreved technical
RHRfipSiHaRE @8R arfkAh6itiBel Phosphat e and
Pr W%%cryst rﬁ?aﬁne ce oses. a10 Sulljtabl e artificial
sweet eners incl ude dextrose fructose, glycerin,

As%lé)%é’r%‘?ronﬁ ﬁt%'%lo‘i/e thé g%éerrpr:nveﬂti%ﬁts%/@s tH%r{)blteﬁt of providing

tose, mannit sucrose, tagatose,

chewiop dahiefe wnthwraopeptablsrtattaﬁwhlcta?@éﬁtt alse MaycRes kg hor
stchfv?e%G} LHF Wit %&%ﬁalaﬂgbgem@é’ ShPHBES tidtiate Qlﬁita‘ﬂ)ie for use when
clum cyc arrate lum cycl amat e), neohesperi di ne
thefiehlgtl ayeisisnensrd by ﬁdeﬁ%ﬂlsﬁens"@gﬁ@ﬁ@%n saccharin salt
(e.g. anmoni um saccharin, calcium sacchar i n, potassium
15 saccharin, sodium saccharr n), and m xtures thereof.

In genatalsimpsevad-iipemesard fesieed easis ﬁrﬁcﬁﬂqutf the edvantages in

m {
ap@@i“ %Hgéﬁ%%n?rﬁ eI at %ﬁgwp%hmgl ets deS| gned for dose

di spensi ng machines In today's world the gl obal

i) rF&@tlte#bqﬁﬁ l%ﬁ% d APRh iNBkSes Cé?é\‘ﬂ@ﬁérena_)hgnd‘ HlidHs8s '%%lﬁdté other

er me |ca advancenent W th an i ncreasing el
funetipd.at i on denmandi ng ext ended care. To inprove

if) &QrgPéd iﬂerﬁgnéeo(gf &:rrb edgt)tr r}gyarg)g&‘ﬁd%rhrgﬁand?\a&rkd gg of

ne 1n dar uni t7/ nu se packages (
iii) dherowed paitgny care bymtﬁaélryé:aheéled unltlmslltrriﬂse PacagAS: é’thh help

paﬁﬁrerytédg%g%rrgrgﬁﬁge&cgn ﬁtﬁ&ﬁ%@mreogna/t)t es. Typically

I cl'ne i ose rat s period of tine
iv) aiedlicet avadtel ofymetligee.package contai ns e. g.
packages/ bags for the norning, noon, evening and ni ght
nmedi cati on. On each bag information about the person
Asamehtiohed abalie; theeregulatqsy renuirdments 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.

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).
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30 Devel opnent of tablets that are sufficiently robust

to be dispensed via a dose- dispensing machine is a
w@arositchar chal | enge when the tabl ets are forpti/aKeas/000338

as chewabl e tablets. Nornma +y, chewabl e tabl ets do

not have sufficient technic properties, which are

Au{ ?ﬁé’e‘{eecﬂngl%lee IP@?@AO' 'h??%rabzmﬂg‘ﬁl?br?l 2(cg1 e F_tdi’@pean market.

arevt oo en expose
Thisinhadhing @spes pmemall plh@ty: keigsand dgges Ukl 212 Wﬁﬂ@@t F%P@%tlons

Thé Helcrwfﬁ% ckd b5 Eéés/ﬁ’\h 'dﬁﬁ’é}sfé&éﬂt ‘ﬁ)pes -5?9 MorBPdN A SbebtRo

e on cont al Nl ng
numaemfwﬁaren&cmmnm@oe@mmkgd (@Q Weﬁ?eﬁ’bé[]‘ﬂ theagqepd is increased

ophylactically active WD 2005/ 115342
toéﬁﬁ%éﬁk&@%S/OOOSSS 28 substance and bei ng chewabl e,
i.e. having an acceptable taste and nout hfeel, and at

{J n'?ﬁ%PlctalljéHSs L%Yéﬂdéégéléﬁédﬁ% th& S, PaDAY, Wﬁdd%%s in

ensi n VI a IS enS|n machi ne.
smalt plastic hmsyand doaes uné@ 3pa gifferstns cmeO@mrISeﬁ 8 SperdbBe]i n

baﬁsﬁ%ﬂ{ lFXlﬁHQﬁ‘ﬁor gghlﬁé)schf\% 2 nadeqel% UVQSOOSL and

age I nC S one 0 nDre

ATDanwaﬁ%@ﬁt whlnh dgseﬂmf@tﬁw ditieyeet eomppsiiops é/gb ifie same speed
S address this issue by providing a tablet
(6d tga/a%%%g 'sufficient robust to withstand packagi ng by a
dose-di spensing machine and at the sane tinme gives
: C
Dub A REIMERht e pAPpRER of Bicks BRY petles MR R A s e
suppiet etith diffarentrtyieesi ofipaesaties aad ptetapartspwbisarens e fh@t Qitht one

tadlé{%? %&Fl? % 3 QP{QS staﬁ%ttﬁré@%erméﬁﬁ IBBS% bf thégagﬁt es is well

resent e s ey
shlelnied rﬁnoubllgm lbrs C#usbblghﬂ ang damheamwfgsct tisl cassetigstaie avell-suited to

sto?& ﬁ]%ﬁ%ggélﬁ L lﬂ%bl%c%ﬁ’q}l\é: @é#s@%sefﬁ\o? 5&!5@)%%33 e kedrdd lock.

ani ca erties and a size
Tabllatst arak gapsules alill motfoerstarse lm\ﬂmemassait@Stf@mh@neéham @ defined period
of ihSREBEGH: e QB E SARPRIAS RIS hBEing 2wl Ty By hBoo
what\asoonzgpsition mas hpei gloreyl ia tm)g@ssetts%zﬁ siang thmdhismrlod of time.

whi ch nmay be achi eved by, e.g., i) reduced

di stribution tinme, which increases staff efficiency
Wi&nr@spextté@ﬁ'@s&m aifthe tabless,Hoe follpginguagtiresients shquld belmasdn
ordeh 4 SFQE ufl ¥ GBI QY stk SR AR bR Bheing machjne: The
requlremelngs daralnigharem: andi mamchange@asetlrpackages whi ch heI p

patients receiving the right nedication at the right

time, and/or iv) reduced waste of nedicine.
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25 As nentioned above, the regulatory requirenents for

tabl ets di spensed by a dose- di spensing machine are
WO e00at1i3sze2 hi gh, and they may be different fronPCDDRR60F/000338

to country wth regard to 5@5 appl i cation, type of

medi ci ne, stability etc. rrently, there are three
Rohﬂ?EJkﬁnt types of dose- dlspenS|ng machi nes on the

nanely a Tosho machi ne type Mai n-Topra 2441

CE. This maching doses in small plastic bags and

doses up to di fferent conpositions. Angther-type

Mai n- Topra 400k “CE doses up to 400 dlfferenA;sz

conposi tions, wiLh'the sane speed as Mi n- Toﬁka 2441
CE (45 bags/ni'ny. 35 WD 2005/ 115342 PCT/ DK2005/ 000338
29 Aut oned Technol ogies Inc, USA, has e.g. the type
ATC 212 on the European market. This nmachine doses in
smal | plastic bags and doses up to 212 different
conposi tergie/Dianreier machi ne packs 25 bagsTifinesex her
recent types are inproved with respect to nunber of
different conpositions to be packed (330 or 520) and

Disttrlimlt@peed i s infevehsed 5 td GoL@wjbkmm I—qubII{GkIﬁﬁSS (mm)

U| cal bt a—dose=dispensing—nachie, ATDPS,
TO%I ch doses |Mmorrall pl astilc bags and doses up to 352

di fferent comMesinirons. The speed 1145060 bajgs/ m n.9.4
Forthernore—mew hines—havebeet evel US‘E‘d_(ﬂan“""
Hyg;{f;}_ OSL and %HYR{%%ES JV-352SL), V\ﬁlécjh dosels up to 500

di ffer ent con’;h/tmdmu'mns vvith t he sah®2speed | (60 6.7

Byeto—the—different—st+ze—and—st
Autégﬁ T and CMQI YW, the mdchi nesﬁa e supplied va%h
di fferent typeh&axuﬁumassettes and rt4.ary parfts, whizch

eRSHEe t+hnat ANl ne 15 + Akl ot Ay ~oancry | H AdAacad

CTTour ©— 1ot \.III yl UIIC LJ Aol Ccti Ul CAPoSUT C | D UUDCU al

the sane tine. The main body of the cassettes is well
Ovahtapletled fromlight, it is dust-tight and danp-proof,

so the cassettes are well-suited to store the

nmedi ci ne. M splacing the cassettes is not possible

because of a safety |lock. Tablets and capsules w ||

not bef‘f’“t.ored in the cassettes for nore than a def

m)ret nthls perlon ,me V!u?th respect tOt é
)t the tablets, the ~«~o“¥‘:laow1 g requirenment si:shoul d
be met¥i'n order to ensure that the tablets can be
packed with a dose-di spensi ng nmachi ne: The

Length Thickness Width
Distributor Interval Length (mm) | Thickness (mm) | Width (mm)
Tosho Minimum

Maximum 21.5 7.5 7.5
Hyupshin Minimum 8.5 2.7 4.0

Maximum 20.0 7.7 10.0
Automed Tech. | Minimum 6.9 22 4.6

Maximum 21.0 7.5 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
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requi renents are dynam c and nmay change over tine. 25

WO 2005/ 115342 PCT/ DK2005/ 000338 30 Round tabl et
whengihy3ik anmet er Thi ckness Di stributor | nter veCT/DER@S000338

(mm Thi ckness (nm ToshoNJél/Lni mum Maxi mum 14.0 9. 4

Hyupshin Mnimum 5.5 1.5 i mum 13.2 6.7 Autoned

5 BT o B B 50, 58S et
10% thThWﬁ@h@stbe sizm) orw efithe (maigr pratiems. the mvmtwwﬁwerfaﬁ@d with
wa% 80 %dé %th%&ﬁlgklié%! Me@é Wassotvefl tﬂr &énd\@gkdﬁém

ech i mum 6.
compbixRaMmefactice mg@dppt@) aq@pharmaab@iwuw@mqptﬁb@jexmplents and by

a T8 '%%|e‘3fbr¥ &a @\Jllraﬁ rf?éle @Qe 8r E@ggﬁgrw thRecA8amnged

and Into eC| spensi ng
corrtalehwgrc@mpesdp@rthmmpgrtp@rqf &m@@lq@nw fred fegeparatign method.
2005/ 115342 PCT/ DK2005/ 000338 31 inventors have shown
that a variation in a range of 20%is acceptable,
It ipefdmpodanas thatitbedalitts omet pieate dust ahd as meationsrbaleive; e

tablBs Rlus %gjfﬁﬁ&gl}/ BBudt 'w ﬁ{iﬁ&éﬁd rrﬁeéi‘%ﬁlﬁﬁzlgl Wddl ¢ eegiooy

reduce ness o ets was s

usiby auoserglispepsiopmachivenbi nat i on of active ingredient(s)
and pharmaceutically acceptable excipients and by 5 a
careful selection of a suitable particle size and/or

The pyaseal infenters dve frunddhali iimpossible 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
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
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

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

Legends to figures
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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probl ens or problens relating to crushing strength or
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jcation of a filmcoating cannot repair
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strength or friability, but it can just give the fina
Fig&élslbsﬁ({]w L8 ol iﬁ?ﬁﬁﬂe‘ b of SHHitol §5\VEREGatioR f Yatfetiakdhess
i1'mcoating nust applied in order to maintain an
as abwetiombf eompressiti peissure. e. the coating may be applied
in an anount that corresponds to an increase in
wei ght of the tablet of at the nobst about 2% w w such
Figae, 5 shays thatvatisionrio moRot eftrerkitol amdagditien eftmickasrysialline
t % W j 9%
colfR98iveathiidh dab TR nhbRR Rt brbGeure.
tablets. In the followi ng are given di mensi ons of
. mar L al ni !
Fiol SR B B of AR DA P AR R R Rgpict harcness,
Length [mm] Height [mm] Wdth [mm Cal ci pos-D

o RS BSE 309 s f sl on b i abofie, v

is maltiobt (round) 16.1 7.0 -- Ideos chew ng tabl et
(quadratic) 19.6 4.8 19.6 25 The fol |l ow ng
non-limting exanples are neant to illustrate the

FighreeS edws theeimbactron tablegieardsedsmf fonditing Jundpbieiaing ©f 88 pm
Ehciws the use of intra granular, extra granul ar

sorefiolhi t ol or no sorbitol as binder. Investigation of
tabl et hardness as a function of conpression pressure.

. WD 2005/ 115342 PCT/ DK2005/ 000338 .32, Fi gur ,
Fio{ IS PO o R IRIA 7 BIrte Srta tor pa] o Pt Rifiin Ds
VitshnBitdsshy in s2mplés grave dlirisg seitiige | npact on tabl et

har dness of variations in particle size distribution
5 of granulate. Figure 4 shows the variation in

Figﬁﬁf 10 shevsingempéctaorthblethardhesees bidgdtingol Rdvidaakl€80.
ar dness

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

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.

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

of sorbitol. Scoralite is used as calcium source.
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as a function of conpression pressure. 10 Figure 5

shows the variation in amount of sorbitol and addition
wo@toosiicizerr ystal line cellul ose. Investigati onP@Gf/DK2005/000338

tabl et hardness as a functisg of conpression pressure.

Figure 6 shows the inpact of noisture content of

surroundi ng air on tablet hardness. 15 Figure 7 shows

.the inpact on tablet hardness of addition of other
Figutryhe- 25N Bhefes of regularlyishaped ealeigm caphapatecrystglsdierek 2064
and S@@%ﬁtepfbsgé&lvéty yhardness of omtting |unb breaking of

38 pm sorbitol. 20 Figure 9 shows the variation in
granul ate pad. Investigation of inmpact on vitamn D3
Flg\a’ké P6TISEM pHSivs iof ség?dﬂak%ﬁogrré‘()ﬁ? @%icﬂgsthﬁ:%r@t(fsbﬁﬁlt and sorbitol,
ure 10 shows the inpact on tablet hardness
resga%%Vﬁyhg of Povidone K 30. 25 Figure 11 shows the
i npact of type and particle size of sugar al cohol.

. Scoralite is used as calciumsource. Figure 12 shows
FigrRe17. rafdé Phelps of pegas tpopale thatide not havers ndergatruaiucotivaliitol
xyl bl nPfloll fesps&tiveRgd as cal ci um source. Figure 13

shows the inpact of extra granul ar admi xture of

sortitol in different particle sizes. Scoralite is
FlgUEeefB TENM Bhétol BF FMEF EdnpatiedingidHis] %S%hﬁ’q"éf é&?‘ralﬁt@%ﬁ@%orbltol

granul ar particle size of intra or exira granul ar

andaM?f%t%%é angpylilgh KPsPSFtiveScoralite is used as cal ci um

source. WD 2005/115342 PCT/ DK2005/ 000338 33 Figure

15. SEM phot os of regularly shaped cal ci um car bonat e
Figura, 1§ Q@WBQ%RFQ@GG@S ChRPanolPISt e, respectively) 5

Fi gure 16. SEM photos of sugar al cohols having a mcro

structure (isomalt and sorbitol, respecitvely) Figure
F'QE“P 203%@!’436#8@9&00%5%?5 al cohol s that do not have a
mcro structure (maltitol, xylitol and mannitol,

respectively) 10 Figure 18. SEM photos of roller
Figeengla StatdityHisiag Marcke @084 sti ng of Scoralite and
sorbitol and Merck 2064 and xylitol, respectively.

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.
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.

List of materials

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

Calcium carbonate

Merck 2064 Merck, Darmstadt,

Germany




Figure 19. Conpaction properties of sugar al cohols.

15 Figure 20. Stability using Scoralite 1 B.

Fi gure

WQ05S1Bht | ity using Merck 2064. 20 Figure 22. PCTYPEEG05/000338
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gure 24. 30 List
Scoralite

Weeaéia??alrtivlﬁ:e %%%eégﬁgl X?B?no[:ar bonat .e

Cer many

- quette Freres,
goéb@?)%iezig%Opm (cogrse) Sor bi dex

\VZer2elh/ 115342

P1666B0 Sor bi t ol Wm ;pmﬂctlé size: 300me 38pm (fi ne)
Cerestar Sorbide 18666 HIPN|
bul T |J(J.I L I bl
XVIWI itol Xylitol cwz?%'TBEF?F@QO Sweet ener|s °Darf §%°n%‘fv?éltgnérs
ST-PF 28 pm (Ti nd)isdrabiaST/RR: 26patd, 1jsonal t
(fine) Palatinit GmbH,
Isomalt )
Isomalt DC100: 137um Mannheim, Germany
(coarse)
Mannitol Mannitol 60 Roquette Freres, France
Maltitol Maltisorb P90 Roquette Freres, France

Povidone K 30

Povidone K 30

BASF

Povidone K 90

Povidone K 80

BASF

Cellulose Microcrystalline
Type M101

Cellulose Microcrystalline
Type M101

Mingtai Chemical, Taiwan

Pregelatinized Maize
Starch

Starch 1500

Colorcon

Crosscarmellose Sodium

Primellose

DMV International

Acesulfame Potassium

SweetMaster Ace Fine
Grade

Braste A/S, Denmark

Flavour lemon

Flavour Lemon Powder

Firmenich, Schwitzerland

Flavour granulate lemon Nycomed

Flavour granulate orange Nycomed

Aspartame Ajinomoto powder Multi Chem Wallinco
(Norway)

D3 vitamin D3-vitamin, Cholecalciferol | Roche

100

Magnesium Stearate

Magnesium stearate

Peter Greven, Netherlands

Hypromellose 15

Methocel E15

Dow

Talc

Talc

Luzenac, ltaly

Propylene glycol

Propylene glycol

Lyondell Chemie, France
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| somalt DC100: 137pm Mannheim Germany (coarse)

Manni t ol Mannitol 60 Roquette Freres, France Mltitol
woRlositssrh P90 Roquette Freres, France Povi doPET/BK3®5/000338

Povi done K 30 BASF Povi done 90 Povi done K 90 BASF

Cel l ul ose Mcrocrystalline I lul ose Mcrocrystalline

. -V e MO —Type Vil E
Gl reege At R 26d | Mai zeegfda{ﬁgr?lﬁwo Col or :%ﬁt%i'&%er’cﬁance
EPCrosscarnel | ose Sodi um Prinel |l ose DW | nt ernati onal

Acesttfanme—PotasstumSnweetvaster—AceFine Broste AFS;

Denmark Grade Flavour |enon Fl avour Lenon Powder
Examphesni ch, Schwitzerl and Fl avour granul ate | enon
EX%S"‘ Qﬁd Fl avour granul ate orange Nyconed Aspartane

rnonmot o powder Multi Chem Wallinco (Norway) D3
Investigation B8thd influence Ghdadldetistrengthaf ipaigeanule0admixing of
So@ﬁﬂesi um St ear at e Magnesi um stearate Peter G even,
erl ands Hypronell ose 15 Met hocel E15 Dow Tal c

Thad avesligationsawerd badey dartbe fdllewmgdbsnudatidPr opyl ene gl ycol

Lyondel | Chem e, France WD 2005/ 115342

PCT/ DK2005/ 000338 35 d ycerol distearat Type |
TaBleelcFoohuldfldd 5 Gatt ef oss6, France EP Exanpl es

y Exa?r)?!fﬁfﬁ‘ C#a?%’fﬂsaé%&aﬂ%)m the infl uencs ﬁ%t abl et
0 u

str rargranutar adm xi ng of ~ 5 sorbitol
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.
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Example 2

10001 sb. 10 H314301
mt;a-zor(p@ra(grquulﬁr,\pe&;hggame

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

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.
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Screen size, mnmm 1.5 1.5 1.5 Sorbitol adm xed Intra
granul ar Extra granular Extra granular 5 The inpact on
wo alwbais3ar dness of havi ng adm xed sorbitol (heeT/DE2@5/000338
mean particle size, detergined by use of a Malvern
| aser sizer, of approx 110 pm conpared to not

Fro@qfqﬁfésnﬁ aﬁ&‘ 9 ﬁQ ElBlsfré?tted itSat SHENMhough Elxﬁﬂét%rmn rblfer h‘:bgmeenon

IS S presence of sorbitgl |eads t
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Hom{g@@nl ShihFR lﬁtcbﬁgaétﬂn%bbe%ll gﬁlré#/élﬂ@v@élf kP bethe.granulate due

hernmore, it 1s 1llustrat that adm xi ng the

to agedustionin the fraghien belew-125MMext ra granul ar has the same
i npact on tablet hardness. Exanple 2 15 Inpact on
tabl et strength of variation in roller conpaction
Example@ This experiment was carried out according to

Impgé{aﬁﬁpt et é‘ﬂ'érﬁ;tﬁ %?vé(ﬁéﬁé‘ﬁ irPH§m%fe snﬂ@%ﬁ&bhﬁﬂ)ll n Tabl e

e actual values f and screen
Thmwgnmsms\smcaﬂed QuiHEPeRtng @tﬁxaawleréwééﬁe Q%HOWTQ vagigijons:
mm 4.0 4.0 4.0 F, kNNcm4 8 12 RS, rpm 15 15 15
Screen size, mm 1.5 1.5 1.5 20 Furtherpore, the
Thesaniusil valllesitar GYV nedRS pad srigra sEpXera g, fQliowBdm  The
resulting particle size distribution and hardness
profiles are shown in Figure 2 and 3. 25 WO
GW29085in.15342 PCT/ DK2005/ 000338 37 From Figures 2 and 3
F1ékw%§1'||UStrated that even though a variation in
er conpaction force leads to a variation in
RS parpmcl e size, the tablet hardness profiles remain

Scré’é]?%%@rl% m. However, an increase in conpaction force
nprove flowablllty of the granulate due to a

reduction in the fraction below 125 pm 5 Exanple 3
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.

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.

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
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.

Table 3. The formulation used
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38 P 21719622 -3%
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ratio - CalciumSorbitol 3.2:1 3.2:1 5.2:1
Tat&%m UI‘Q)@@UMV@H’@@*%@\M Fi RS anglssraansizes. 6% St ar ch 1500
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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

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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conqatlora%ﬁ i e SpppRTIag A NBS DEW S0 i REIESS &afﬁ@wmﬁ‘erﬁgﬂod the
RHARSS Ssdveem i ze WO 2005/ 115342 PCT/ DK2005/ 000338 39
H31 0001 sb. 11 H315501 sb. 02 H322801 sb. 02 dried
GWN mm 3.5 3.5 3.5 F, kNcm 12 16 12

The impact on tablet hardness of variation in moisture content in the surrounding air is

shown in Figure 6.

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
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.

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.

This experiment was carried out according to Example 1 with the following variations:
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RS, rpm 10 10 10 Screen size, mnmm1.5 1.5 1.5

Further, the tablet design was 14 mm round concave
wowds/1gsubl e radi us. The manuf acturing was carPCEOKOWS/000338

during winter and sunmer co%qjiti ons. During winter 5

condition RHin the surrounding air was bel ow 50%

whereas in the summer period the RH was above 70 %

The inpact on tablet hardness of variation in noisture

conDelytthé granbite wes protticed; Treradnyxing hbpevidaneri G @seargame, D3

10 e granulate is very sensitive

to 5 ﬁ%ngﬂﬁ\%ﬁ%a%g?ﬁm%@ having a nean pgtrtl cle

S z@he)éctmélalamaslfsr Q¥Ee &, RBadndetsedrasizeiwere the fdllowitg

having a nean particle size of approx. 38 pmdid not

show 15 sensitivity towards the tine of the year at

GWirgh t he 8tﬂetting was|carried out. Exanple 6 Bulk

danci t \I er

. oy h e
S+ H-er—eenpaeted fornul ations containing a
FME‘E um sallt 12 Changes in|bul k density as a consequence

RSQfprR Ol T er cqo'pactl on are|shown in Table 6. 20 Table
6. Chat

ngesti-A—bulk—densify Density m xture Density
Scregn size 'E‘H?méc’-:ted (g/cnB) granulate (g/cnB8) 0.99 1.08

Based on data in the table above it is clear that the
increase in density caused by the roller conpaction
Exgmpleets is nminimal. 25 This experiment was carried out

InfRiZFEE &F Darito i RAAE ey de ¥F bihdehasé®bh @ablghu@inedsi ons:

2005/ 115342 PCT/ 005/ 000338 40 %ﬂ t he -
Th@@&ﬁ@ﬂlfﬁ%r@ WagApRsRIE @gcorting fadRpieg! ¥ Béfp@cngg ygyiations
as B8RAbEAIETaHRS 7 aYIUtT%ElenS amé rbliet\coHipatish Wae Fntﬁd:aseg b@med out

actual values for GN F, RS and screen f5| ze wer e
on ealciughrarpenate and elther sorbitol or maltltol where after the other excnplents

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%

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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1.5 Exanple 7 Influence of variations in the type of
whremdats3ysed on tabl et hardness This experi meneCWaK2005/000338

carried out according to d‘arrple 1 with the follow ng

variations 10 as describe n Table 7 and Tabl e 8.

I I S ied out on

P R o g ooy P £ tof

where after the other excipients listed were adm xed.

T ARhEnd rar e BB PRl T80, sorbi ol , 36 pm

21.1% Maltitol 13.3% Cellul ose mcrocrystalline, type
% thpaee d
Frof fbufe PH1ccf =156 Be 0Nl BEbhog? UadtfRT bt goo
binling mecriantinssascthabedaioedwhen soitalgs Famwlayed. The act ual
values for GNW F, RS and screen size H335525 H335528
GN mMm 3.5 3.5 F, kNcm12 12 RS, rpm3 15 Screen
Exanpe8mm 1.5 1.5 WD 2005/ 115342 PCT/ DK2005/ 000338 41
t d 9.4 *
| Bablét Mardfidsdr bt fsSBABE mm
m'%('rté?' ?’hé regu tnlq,ng ness prolf? Tes are shown in
ThiFiegperémant vasrRagiadrRILj @p@orwngtto Fyampler witathetyedatines a5

dedBbLi otaiiS obi nder does not inpart as good

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

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.

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
in Figure 8.

Example 9
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bi ndi ng properties as that obtai ned when sorbitol is

enpl oyed. Exanple 8 |Inpact on tablet hardness of
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was carried out according tg Exanple 1 with the

variations as described i n*¥abl e 9. Table 9. The

it of 7 iy ot e S i i

fing pactigle sired s@rBitel 4.0 4.0 F, kNcm 12 12 12 12 RS,

T 1B e OE A el Sl e

descriediin palrle 18] e si ze about 38 pm Figure 8 shows the
i mpact on tablet hardness of adding sorbitol that has
not been |lunb breaked before the adm xture. 20 From
Fatg@ﬁ@ Bhe actua) valves forrAYV, FuR'§ amdéakee@gelzes i mport ant .

Forthermore,—tti T THWoRbance of
getting an optilma H?éggogt%})l ut i oﬁs%l@dgogrbbp% particles
beGWéemmt he cal4:Dum part| cl es4.0Havi ng an opti mal

d UUL.UH, tablet—hardngss—+s—very—r¢produci bl e
as alT'\l/ 8"'shown in Figure 8 F%xarrpl e 9 W
20931@]15342 PCT/EKZOOS/ 000338| 182 Investigation of D3
VH-aRR—assay tablets—base A—-Atra—granul ar

ad r?f*?@'ZSfmﬁ"fl n%zﬁartl cle si z%§ sorbitol This

experiment was carried out according to Exanple 1 with

the variations as .descri in Table 10. 5 Table 10:
SOﬁﬁhte”é@&%meaooﬂa&@e $ige a@\‘l\?‘gl%g RS and screen size

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.

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.

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
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H328001 sb. 01 H328001 sb. 02 GN MM 4.0 4.0 F, kN cm
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the D3 vitam n assay results,fromsanpling over 2

hours of conpression has bé%n illustrated. It can be

+/-¥%?/iaoﬁlé'°‘ the—adnxingpf—a smatt—anount of D3yl tamn
i'S posSi bTe i n product|ion scale. The sl opes of fhe
K30rend lines are close|to 0 and al npst identical for

L

herehateh tested—imthrsexanpt i EXanpte740
Tal’l"ﬁg%%st'dhonﬁgmet hardrg]sd'sd{g]f t he adﬁnﬁm ng of ths14LFHm
bi nder Ppwuddrenkadd, |gourydicoadaveex apilde Coficayewetound, concave

bi nder Thi's experi ment ried|out according .
Exanple 1 with the varidg‘tﬂﬁ%eﬁrg&gg described in Tgél?)oée radius

11 and Tabl el2. 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 3.5 F,
FiguM ¢0rsiovs BaBthe RBmixipgrofldry Fovitond & 30Swaseenbaietieial imdact on
. .5.1.5 mmTable 12. Changes of the conposition
thei‘ﬁg'eg'&%rfjﬁ?stsr ng | H310002 sb. 17 H310002 sb. 19 H310003
sb 17 H310003 sb 19 WO 2005/ 115342 PCT/ DK2005/ 000338

Ex43 Iérﬁ' Povi done + + - - K 30 Tablet design 16 mm 14 nm
IBP 114 mm r ound, concave round, concave round,
Impactamviabiet ivaddnessnafaxagiation in type of calcium carbonate and type and

particle size of sugar alcohol
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
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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doubl e radi us double radius Figure 10 shows that the

adm xi ng of dry Povidone K 30 has no beneficial inpact
worooshes3tabl et hardness. 5 Exanple 11 | npact POTI/DERI0S00338

har dness of variation in ty of cal ci um carbonate and

type and partl cle size of %Eg al cohol 10 This

experinen o as—descri ey oW I
19aII t he be IMow escri ngI(&/'('et%ggllﬁr@ents | - 24 { anount

200f cal ci umMVisatk 2068 76, X3liteb, 3W/LWI afid Pregirbli nal XybdRet

a-rRraE

21 ;IEZD’ e;(lclzpmégﬁ(%q Iexgle:%fgrreawt ES’E anIdDZCL)oat’ ov/\;n cﬁﬁt Al

2223. 78% W Nl\lte‘rclem al dxdmﬂlt rIS? ihﬁn repl aced Nistom1132¥. 63%

\AII AL I'\'F QM

23 3¢t ual F;; ye@?mﬁ Ci uMaQSWJ‘ég El"iﬁ‘é" E’iﬁer;;;e EVF“%%;

24 al cohol | $ Mérac208aed IMaﬁ&bll, 81l Table 13, [Mgtes of

calcium-and-sugar—alco cnuren Evna Cal ~iy
&Gt

29salt Sugal Sgp@ligol Sug‘QFb”i?r@M?ﬁ‘%ﬂxl_3 Q;I“I éour %r@gglrl;:e

ogand ps* Fi g@b@hieegend Sbrbden3alnk e Sor bi t ol | s&ﬁo:«}a;m
Sorh38 2 ‘\Pnrnlltp Sotthitol 110 pm Qnrh11n

TIP3

34 pm and Precirol XyI i34P 5 Scoralite Isomalt 28 pm
Ison28 6 Scoralite Isomalt, 137 pmlsom37 7
Thessaleism salt anghie Segar alephghamHRagn todd gmgunt @f 6 kg in a Fielder
hlgM%'hEért @lxer. :ﬂ\%@ugﬁJ A18bhol ik@lé%UQKroagﬁéles@éﬁbmb e Bridi o
2064 Sor bi t ol 0 pm Sor bl
ml&maé"/hflrelzmg ek MTAEE Aaah eIl 4R kso%mlxed in a
pla?% a‘r} Rixer. %e?é'ﬁft\éy |th§f’mxt@t%s@é F&Ie?&ﬁﬂpé@éd fnﬁﬂa %r%ﬂulﬁmsugar
Precirol Xyl 21 Merck 2064 1soma
alcp@@hn%ng the f%QWiRg 2@6@5 fos G¥I ., RS amd sfrera gizgatfor th e

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

been carried out (extra granular sugar alcohol)).

GW: 3.5 mm
F: 12 kN/cm
RS: 5 rpm
Screen size 1.5 mm

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

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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g PRURE Sl S g AR of igar efPBhb e Blssini by tis
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45 .t.he exper | . . . .
coRBINY 80T Qspho AR dbasiba Figo PRI & i bl i o
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
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
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
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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forces. Crushing strength can be markedly increased by
THIe use of 35 sorbitol with a finer particle size, see
re 13 (curve Sorb38). Even though the different

Sugulﬂ@IboIﬂﬂESI gradd ndmi@npl e 1 Tabletsieightli r ect conpari son
difficult S ""'C*rawd ‘vgg 20051315342
PCT/ DK2005N59BaBE 100 0'mig
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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as extra granular sugar alcohol the particle size is

very critical. This also applies for other sugar
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comppacthbititgbT ledse rﬁ&;tﬂ’sss,uppmﬂt themesiltadisassqd indsiaomplé bt ead Gigures
t r _punch, was_ recor.ded .
17 TABRE b 7 o B EERLPE Suoh BN falfaaobpneinl o
striicioe resules ih sbongatiasets wiheh cantptéssad fiemssugar elicohols without a
magnesi um stearate in acet . Th t [ d
DOWS'%'S HpE{UPe before coﬁgrgggi on gf afﬁeotngbr\gts. aThgWe
sugar al cohol was \évei ghed, trang}‘erred to the die bore
and then conpressed, see 25 Ta 14. | di at el
Exgmplg li]gj ection the tablet was tes?ed for rTI:nrsulsﬁi ﬁgy

ImpactengtabletiabskingstSngth stabilith of variatien nfcalcilabicatbonate and

wei ght 0sor b P100T 530 ng Sorbitol Sorbidex 400 ng
ty%@%@%ﬂf‘&%ﬁ‘éﬁ“?%ﬂ%ﬁ"fm UPF 400 ng Mal titol
Tabletd acpordndR0ExaDiblert1 wisknmiahofiaciubathiTabletsofitMad initgl YOshing

strgrc\)g E/b%flv\?e?é%%op cé % ﬂ%e/rg %pa%ﬁi?y 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.
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
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

coarse sorbitol or either fine sorbitol or isomalt (both fine and coarse) could be the
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w@b@shaidg2 are substantially independent of paP¢T/DKe005/000338
size and this was tested uzggg sorbitol having two
different nmean particle siZ 38 pmand 110 pm From
follg\’wggr i ojrger(tg %B{% i ch)rﬂftol c%nt{aﬁﬁ}giaﬁl\é?sr@%th%fde'él?&? fitial crushing
e assunption was
strengithr econsudereblemag’rer malremmwesspm foreg was heedegder igdtets
t
cor{tgﬁﬂg cggrsfe%e(regrl]tt&f%&[‘u Tred X I@g{. Eﬁasﬂﬁ%gﬁghe{ {a%mtg bé’éérdeonl&a.\rse
sorbrbm‘rpme wis$ pptoysr theudrushing strengthedecinedprnsidesaldy duigtg thpdirst

C
i B b Sl s R e R b =S SRS RO Rons
dlstmhumrt@ﬂthe nmetsorbltahd thg/labledl have a very poor
conpactability. These results support the results
di scussed in Exanple 11 and Figures 17-18. Therefore,
Foii isoroalhthiegiseari @ith@efmetdra:oa@ag:artlo@lsoo h@thscasaai%glséo tablets with
{
saRFest Al Plog. SUSURLAETIL ST iy B BAlRRRR/ b T Bt isomatis
cormﬂeyamweeahygmscmctmcmparsd E(&tn‘pltcd 13 I npact on tabl et
crushing strength stability of variation of calcium
carbonate and type and particle size of sugar al cohol
Exdmpleet4 according to Exanple 11 were nanufact ured.

T i h. L0 sStrength between
Ma?gP‘J’ffl?é'% #d“tt? ?\Ia%eéagbéb ng ﬁ#ﬁnl%abgpq The conditions
Talblets vidre nstraifddiureyt accadingrig Emnelesﬂ wittathe betpvogeseriped r i
exg%gigf S, Tﬁ% (GiRer %@%gﬁéﬁﬁés‘%m I c‘ég@é %a\fﬁelad;b‘lﬁ?eﬁ %aécn&rﬁ'&rbonate
andebroital, Wheesetﬁabthe cntpert@@tplmhmchwemdrmm Jheéﬂmilqu'd was

14 days. The crushing strength was
ap‘ﬂ@ﬁ&?%%cq@éaggg%of a Schl euni ger-2E Hardness tester,

n = 10. 25 Crushing strength stability is shown in
T?‘E'% 021 From Figures 20 and 21 it is seen that

ap's ?rhe Scoralite and Merck 2064 cal ci um
Tablarllﬁonat es intra granul arl y adm xed fine partl cul ar

rhi + Al or ol + [ It kb
SOrB+tor—o6f—+Soffanrt—(Botn e resul ts
in tablets with a satisfact oryA‘?Pg%ntloﬁ%rktg cr ushi ng
R&V henelidl. However the use [op [mg;arq%]so:l![mgpl [¥ddul ts
_in tablets with a decreaselin—cryshi stremgth{duri ng
CaleyngebanateoSeAraiia ri di shes °0252¢& R7bRR| ThOdsi bl e
s@&?&&nﬁ#@aeos for the obseryveagsdlsf|erancessisn 2giybi l ity
of tablets containing
Cellulose microcryst Type 101 75| 4.3 751 4.3
Acesulfam Potassium 1 041 11 041
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
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35 coarse sorbitol or either fine sorbitol or isomalt
(both fine and coarse) could be the WD 2005/ 115342

wEANsMK3@D5/ 000338 48 follow ng: I n order to POI/AKR05/000338
sorbitol containing tablets with the desired initial
crushing strength a consi d& ably hi gher main

TGRS i SR ARERE P Bl LR BB Buhes (0.4

mntab8 otnsmpased on coarse sorbitol were | ess porous,

the crushing strength declined considerably during the

first 5 two days of stability testing. This could be
The#inslegidowera applidd dbre e thbletsge redeselladCeater bR (Manesty ihag, by

C se sorbitol jn the tablet. For isomalt the use of
“S%‘%ﬁﬁ%&"ﬂvwg p@?a”&%tgFSSe particles in both cases leads to

tablets with satisfactory crushing strength

stapility. This could b sed by the fact that

i*soﬁ’éqt?"i)(%mpﬁr@?ué%nsi der gr?lc?ll ess hygroscopi ¢ conpar ed

t:0 oofidtidirabmp&returgl e 1448mpuf acture of cal cium

carbonate containing tahl ets Tabl ets were manufact ured

dccBAMIMY to Exanple 1 virth the bel ow descri bed 15

excgpbheps. The roller ggppaction was in all cases

carried out on cal ciumcarbonate and sorbitol, where

after the other excipients listed were adm xed. The

FieBotdifel BbleShaf® BlusBigatreASHGT 1BS N &1t #visintedrbdn time

formul ation: 20 Table 1% Anount per tablet Raw

eglayr {2Minutesig] [944 3 [ng] [ Cal ci um carbonate

Scoralite 1250 72.2 1250.0 71.9 Sorbitol P 166680

385.5 22.3 385.5 22.2 Cellulose mcrocryst Type 101
Exgmple ¥ 75 4.3 Acesulfam Potassium1 0.1 1 0.1 Flav.
Mah&fRBuRWLRN cidmTdtbdnatthbnesihiHg tabras ate 6 0.3 6 0.3

Tabl et weight [ng] 1717.5 1725.0 Film|iquid * o
A grgpiiziawias geanufacired @cgording tg Gxgmale Havigh %?é@”@."@g gxagptions:

0.2

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
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Propyl ene glycol 1.43 0.1 1.44 0.1 Water, purified
130. 28 130.81 WO 2005/ 115342 PCT/ DK2005/ 000338 49 The

wQ@r@sulste was conpressed on a Fette PT1090 usP@DK2005/000338

capsul e shaped punches (9.4._nmmx 18.9 M. The film
liquid were applied on the bl ets in an Accell a

..150 (Manesty Inc,), by use of the;follow ng
W%gﬁgﬁr@?éedr,ss: * Inlet air terme1r%11t5'%re 50 C *|{CQutlet air

Totalnperature 45 C * Pan| rpm 2742.90 * batch size 75 kg

Than h hl ot

Fhe—obtatned—tablets—had—a—<erushing—strength of 133 N

and a disintegration tine below 12 m nutes. 15
Thé&yrimlate Was bbmpfeasédior adiette HTc2090 ustncheapsatie shepedpwichgs
© abl et1§9A gqrbanul ate was manufactured according to

: '&*1M™i th the fol l owi ng exceptions: Table 16

Raw mat eri al Anmount per Anount per tablet [ng] tablet

9 Cal ci um,car bonat 0 it 72 -
Thé@’ﬂﬁtf gpr%%tﬁcg@ﬁngaf%ra 2&'@ ﬁJ Flgéaéar& Lgsreo%frtﬁ%o.uow Je
parhfhkté6. 0 3.24 Croscarnell ose sodium 20.0 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. 2inlet Birttammpéradded 100. (BD °Coating |iquid Hypronel | ose
1*5 7.2 Talc 4.3

Product temperature 45 °C
*  Pan rpm 2.0
* Process air flow 8000 m®
* Liquid flow rate 300 g/min
*  batch size 600 kg

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

Kalcipos®-D

Ingredients according to the manufacturer:
- Calcium carbonate

- Vitamin Dj

- Maltodextrin

- Crosscarmellose sodium
- Gelatine

- Sucrose

- Maize starch

- Colloidal silicium dioxide
- Magnesium stearate

- Hypromellose

- Macrogol 6000

- Parafin
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Propyl ene glycol 1.4 WO 2005/115342 PCT/ DK2005/ 000338

50 Water, purified 131.21 1 Total 1742.91 1 The
w@e@snlsse was conpressed on a Fette PT 2090 uBCTDK2005/000338

capsul e shaped punches (9.4 mmx 18.9 mm. 5 The

tablets were coated in an @Hara FC- 660 (O Hara), by

_ use I i ng paraneters: * Inlet air
terry {Jrg\gbfsecfygée%ﬂ"oﬂ Product tenperature 45 C 10 * Pan

- rpnHgdrated ¢atiooesad il r fl ow 8000 nB * Liquid flowrate
300 g/mn * batch size 600 kg 15 The obtai ned tablets
had a crushing strength of 135 N and a disintegration

Sensarial cdreparison has heer perfErmdiictvad thaphove desasibad ielcipos®D

an E?%%‘v}‘% Haﬁ ?ﬁﬁré‘ggs tiésecrﬂéd e% gghol s and flavours

ngre ccording to the
manuf acturer - Calciumcarbonate - Vitamn D3 25 -

helt Cs& ggsgééér{ ;Efarf @e@?a}faaéi@blcgﬁ%oﬁ% 1%91 in ac?@njdﬁﬁéé‘\%th 1ISO —

5495, dyiude of 8 tidirpdawsirsanss Thiamélt show wiygthemtbeteds @ significant
difference between the reference (Kalcipos®D) and the tablets of Example 15, at a five

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

*  Sweetness
* 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

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:

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
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- Macrogol 6000 - Parafin WO 2005/115342

PCT/ DK2005/ 000338 51 Hydrated soya bean oil Hydrated
we@eisonserd oi |l Sensorial conparison has been PEr/DERNSHO0338

bet ween t he above descri bed_Kal ci pos(r)"D 5 and

tabl ets manufactured as desttibed in Exanple 15. The

Thé flyi %MS&% BRI @@n%g igZheﬁ B E&ﬂ%(?‘é?tg@%drﬁé?ﬁ‘s §85¢ min

accor nce rai ned
calgismseantsonatehard thiat thesthtahamhemtlwes nheexcepd 180%i gabletscaiat

core- P RE e P B B 2% L Ve 16 % | bvel . The

products have been conpared with respect to the

folcha %%é\%s mm Sweetness 15 * Lenon fl avour
e Pesul 'Y conformed a si gni fi cant

ai fReUﬁclnccanmarid gupsieom to all three properties

sho no nore | enon flavour and |ess
c*hagﬁpﬁ'g‘%gﬁ V&%éqg’ﬂi@gfs of 20 Exanple 15 when
cpn@gbggeg@aﬁ@lgzemggrmmD Exanpl e 17 Manuf acture of
cal ci um carbonate containing tablets Tablets were

manuf act ured according to Exanple 14 with the

onféDFéﬁé/\Pn @0b0EBMbAhY eibtsts wah aToalbérmglétre%gm adver7ican ahe/oa
Cal ci um car bonat e, Scor

Sar
sttt ISP TE 7RSS o 1SR (oL ORGP Ser ium in an
amég%ta & abgroxo@ié@@% %%H rﬁ§|€e (§@§H taBels dre nﬁ’é‘e&ﬁlﬂdrftﬁérbral route by
Ssi um

swwr&), GRlialyp é@&@d@ dswatei solut\;@z coat (suéh as a tradltlonal coating

known by a person skilled in the art) can be applied to the tablets, in which case the

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

Example 18

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

especially the tablet height.

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

Raw material Fluid bed Roller compaction

Batch 1 per 1000 tabl. | Batch 2 per 1000 tabl.
[a] la]

| Calcium carbonate 1250.0 1250.0

Scoralite

il Sorbitol 38um - 385.5




WO 2005/ 115342 PCT/ DK2005/ 000338 52 The i ndi vi dual
anounts are adjusted so that each conposition contains
wQa288/11342 cal ci um carbonate and that the total PEIDKR105/000338
does not exceed 100% Tabl %% are conpressed by use
of punch desi gn like: nd shal | ow concave 16 nmm

A1

ta—ctu ||||| * \,apaw S allapeu 94X
- 18 §S>FBH(5I ﬂtﬂ‘@ipsul e <ﬁgged 8.6 x18.9 nm 10 on a Fette

v PF%OiﬁGnaKrQOew ng taBbdts with a crush ng strength

Aahaoavan Al ol Nt Ay At L o~ 4 [P

ol TO I\ anu a UIDIHLCUIGLIUH LIHC UW LJ HIHULCD
v fopepléIBfeets cont ai niing croscarnel | ose| sodi umin an

ameitrocgbtatlippr oxi mately 0.5 % or nore|l (such tablets
ai e magm for the oral route by swal| ow ng).
opt' ¥Bhally a standafd water sol ubl e cpat (such as

Vit a@bédlﬁﬁal?o‘@eﬁuﬂnng -known by a personigkilled in

n-'-f—'-m

all nnn be nnnllod t N fha fnblafc H vwhiech ecaca

h
h
V”l‘;”ﬁP%lW%gr ation tine should be bel ow 30 minutes. |

-~

Vllt apiRber BRloy are neant for chew ng the7.gi sintegration

tilme | s not rel n\/a_m___g(_anml e 18 20 |l nvesti gati oh—of

IX'¢ hglqv%ragrtanglpted, ffer @R68pr oduction methods on the size

ofl |ler@d Ci um carbonate tablets This experinment was
carried out in large production with batch size of |

X aphlagnesiyn geryate abl 6. The experi meh®Owas perf or ned

L ng,ﬁ&;wégrl NVesti gaggy wWhether the tgechni que used

f manufacturing granulate for the product had any
i abletwalghhbl et di msid4.68s 25 espec| &350t he tabl et
hetr-ght—The—techniques—ouestion were—1) Fturdbed

granul ation, and ii) Roller conpaction. 30 Raw
Manuiaenjrabflﬁdatuh d: bed Roll er conpaction Batch 1 per 1000

2Py P et Bl W 158 o
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).



10

Il Sorbitol 38pm - 385.5 WD 2005/ 115342

PCT/ DK2005/ 000338 53 111 Sorbitol 110pm 390.0 - 1V
weoosdoize2 K 90 36.4 V Cellulose - 75.0 PCT/DK2005/000338

m crocrystalline Type 101 VI Acesul fam Potassium- 1.0

Vi | Aspartarre 1.0 VIII FI av%‘br lenon - 7.5 | X Flavour

grantate—50-68 reR—pagrestum stearate 6.0 6.0
o PRI eTeo o T welight 1734.08 1725.0
Manut fistaufk®l] of |biadight 1: THengthanul ating fluid is

manuf actured byl dissolving [V in XI| Ill is passed

t hrough a suita@?@sscree%m‘ﬂ\ﬁd mxed wwth | in a datt

Bafchul f19ed granulagor. Thel mmealer mxture is 5

o-apntH af ed h\/ Snr -;nn_nn t 4 i ng fluid on the
Baﬁb%d ? Qed \Nhl| Erﬁe fl ui d1§§ﬁg projcess i s ongoi ng.

The remai ning parts of the excipients VII, I X and X

are adm xe ranul ate and tabl ets are conpres
Coppalisqn SbeserLand 2P henedas d'e\é{sgfl}?@e%frféﬁéds A BY roller
cofifadten. (9.4 x 18.9 mm). 10 Manufacture of batch 2 11

i s passed through a suitable screen and m xed together

with I ina 220 | high shear mxer for | mn at
Exbﬁ;gﬁ“ger speed 110 rpm and chopper speed 1500 rpm The

mxture i s %@anul ated using a roller conpactor
Sta&ﬂ'é*@!r?fl‘ﬁ&"f"@ carbapste tabletsrhe ¢ enmi ni ng excipients V,

ThMlex Mirhbntaiih chradCo@diMat@spldduttin vithhd BAtch BRarof Bihpex.
Di osna P250) with | ow |@§I | er speed no chopper

69?99 t?@l@%&)%tgh ‘Heﬁelrﬂ%ﬂqf'i‘)ct {ets are conpressed by

use of a Fette PT1090 and capsul e shaped punch desi gn

9.4 x 18.9 WD 2005/,115342 PCT/ DK2005/ 00033 .
Thé experiment was m;?ormed in order to mvest%gate the s’cablfJ o?coateg 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
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54 Conpression Tablet Tablet force [kN] height |ength

[mM] [mM] Batch 1 19.9 7.40 19.04 Batch 2 20.9 7.16
wa208/11Banpar i son of batch 1 and 2 shows that PEGEDK2005/000338

| owest tablet height is obt Sjgned by roller

conpaction. 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
The pfchtveas rBamfactiess agspelingandiiertollowieg desgriptios:

experiment was performed in order to investigate the

stability of coated tablets in open petri dishes and
Premiging e sellesicompaeiorof crushing strength for three

3 X ' : Lt Amounts per tabl et
Caj@gﬁggaﬂgﬁ%g&!%"gtﬁ%? |IO§€ | m\:]ﬁlht')g%?' Cal ci um car bonat e,
Sorhitet igisieved imeagivecraen sige RISl mol argigp tapgsrred t@the tumble mixer

Cafgioh BBl FHACHRNR) A el Hife iRt vt Ridfly e 15
minutes,@peed 6 RP@vour Lenon 7.5 0.43 D3 vitamin 4.4 0.25

TRERREL SISt eahg el yindfs ke OB Bl B o
3.5gniye Gpreg, 12 kN/em, 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
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.

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.

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.
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.
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25

Water, purified 131.2 Total weight [ng] 1742.9 WO
2005/ 115342 PCT/ DK2005/ 000338 55 The batch was

worenwafigsssur ed according to the foll owi ng descrP@L/DER005/000338

Prem xi ng and roller conpac%on 5 Cal cium Carbonate is
added to a tunble m xer itol is sieved through
screen size 2.0 mmand is transferred to the tunble
m xer Cal ci um carbonate and sorbitol are prem xed in

Example 20bl e nmixer. Mxing tine 15 minutes, speed 6

ImngﬂofEhu%epﬂfglmeﬁrérﬁ JrP\ktét%F ab¥ hed wi t h knurl ed

l ers, screen-size ttings: 10 3.5 mm

A rigtuse ol 22. RAWYe gl cimol dashborgpreoneita) gimd 2136 %gsoru‘wé(%ewn) were

Roﬁéréo RHEQI A R ﬁbed"@tékghﬁﬁ%(ceptl on of magnesium

stearate were a egranulatelnatun‘ole
m xer using speed 6 rpmand mxing tine for the 3
19:
T R Esmpd et B BEE BRE B ORISR BBl 4 e
20 mnutes 30 minutes 40 mnutes Magnesium st earate
. r
Taqﬁrgﬁ%é?tgﬁiﬁésﬂﬁgf teréta ﬂhﬁcg? gaf%cfs@g@&htént &Pg]ngl%tgb ts:

resse

I ng |par aneter
in E)OanwtaemmlémThe amou t |of filmapp ied is

1o 45T TEoE LPgab e Cpen et r 7240 SRk st or da G6d5

C/bGy%FRBﬂ have been perforimed. 30 The| results are

CLoAe A E\vlnn tlluuyll anr hi ol havi na A mean

chg
OII\ 1 11 1 — \a | LIV A \w A | ||u.V|||3 TA
Har { r%?cé’r@le%eof 38 pm hds be eH48% a decrease is
seeBodililm S decrease is simlar to that of tablets
ad on SOor hi t+ ol 110 nm f rom Elvanlr'n! e 13 Thn dnnr ease

ha
Vlius WrgnegUn=eaialf i on of | extr &R Di ent s. SRever |
t he Tablgveighat rength i's stiTh738.8 Hcl ent Ty71BlMgt 0
L—alllow

n

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

T | Hypromeliose 15 - 25
Il | 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

Spray pressure: 2 bar



handl i ng and therefore acceptable. WO 2005/115342

PCT/ DK2005/ 000338 56 Exanple 20 | npact of super
waelr@sniBgr ant on water absorption A m xture of PCRDRB003000338

cal cium carbonate (Scoralite) and 22.26 % sorbitol (38

pm were 5 Roller conpact e? as descri bed in Exanple

g Fptebeifely enfhaf BV ol ey SaURBo AERCn (rape

Meisurachet Systed, OK) an2°E€reandd0% Rhig Eacly wslt wBs based on 5 tablets.

ARl Bl St h R AL GEEP O aptfo

superdisiotegpet ally reselts B. Dmigpr Heréasegn watgnabgarption meanlng that only

Croscar.nel | 17, [ . [ t
i e B R Pl B e Rty B ES RS R e
additidy] eftsssgreedisiotepgraedsed by use of capsul e shaped punch

design (9.4 x 18.9 mm) Coating of the tablets is

carried out based on the foll ow ng conposition

Exci pients % (ww | Hypronellose 15 2.5 |1 Tal kum

1.5 11l Propylene Aycol 0.5 [V Purified water 95.5

20 Coating is carried out in a |lab scale coater

(Combi Cota, Niro, Denmark) using the follow ng

paranmeters: Inlet air tenperature: 48 - 50C Liquid

flowrate 3 - 4 grammn 25 Spray pressure: 2 bar
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WD 2005/ 115342 PCT/ DK2005/ 000338 57 The tablets were
tested in a DVS (Dynam ¢ Vapour Sorption) equi pnent
W@ 3wsfissse2 Measurenent System UK) at 25C and POPRDRRN0S/000338
Each test was based on 5 tg%ets. The result is shown
in Figure 23. From Figure it can be seen that the
CLﬂﬂ\%ti on of a superdisintegant only results in a
mnor increase in water absorption neaning that only 5
1. Apadiculaterasterisircosipaisingiang asfmara egtantyestianpe galcium-containing

t ' t r L

oo 3B e ER Ashve e R s S5 pRREE N Bos e
suds aldobals MBvibg aAnipen stiustlrat e mat eri al conpri si ng one or

nore regul arly shaped cal ci um contai ning conpounds as

an active substance and one or nore pharnaceutically
2. Aparistiald matesialgacoalingoioailamtia wheteim thel Rhesmeeguiicalt acceptable

. tj.cul rial ' |

suds el e B r BB torCE FoAlERtnd Podth et g suger
alcehalhdias acigpeas sedelativnbetwisbr crusbingtsiiendthg MEaOYEE/IMNG And

the su C - e ion ;
cosb Bl RSk 1B 085 p RS 298, inarange o
fromaahpue $& kA6 po alsstBe x(tasured in N) of 7 x 10"3 or
nore such as, e.g., in a range of 10 from about 10 Xx
10"3 to about 30 x 10-3. 3. A particulate materi al

3. Apadicdiategmaterial adcordingoio @aimwher 2iwhergie the pharmaceutically

har, [ ofol= suygar al cohol has binding
aC%PZ%Pg‘? %l?iatsr.ai:c%bg%%%@z& %b?rgtﬁ g‘ mat eri al according to
any of the preceding clains, wherein the one or nore
al cj.upy.cont.al ni : 8 f o I
4 PRI SR B GREREUAY of e oo G RBe or
moas caleium-contaiBing2bimpound issis fhelfoim ePtystals hayig, a spegifieunface
or, | ess, 7 0 2 t] a 2
el 110 el Sl g s AT OSBRI A DR i oress,
0.Mh&her lesshe concentration of the pharmaceutical ly
accept abl e sugar al cohol in the particulate material

is at | east about 5% w w such as, e.g., at |east about
5. AQ¥rtivliste mintdriebadcoedimguto ary5fitive preoeding clairas twhebein the20%
ww, 25 6.. A particul t e '
cofindivphah dinhRareal A PR S RRARLA hpd e
matert i athidast abod s Y%alvio bodh @ayel oyadedsh sbaut@dnwhmratiegseabout

15‘%I V%I)SV 8rfat?etas£ ngut 20% wiw.

6. A particulate material according to any of the preceding claims, wherein the
pharmaceutically acceptable sugar alcohol employed 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 um, at the most about 80 um, at the most about 70 ym, at the
most about 60 ym, at the most about 50 ym, at the most about 40 um, at the most

about 30 um, at the most about 20 um or about 10 pm.

7. 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 um such as, e.g., from about 5 to about 110 ym or
from about 5 to about 80 um.
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nost about 150 ym such as, e.g., at the nost about 110
pm at the nost about 100 pm at the nost about 90
w@nosais3she nost about 80 ,um at the nost aboRCT/BE2¢9F000338
at the nost about 60, um the nost about 50 pm at
the nost about 40 pm at t nost 30 about 30 m at
t
o Agaubigle ARRP iy B e ke ling o et dind sBgar
alcattod isesambitdher isptnartmammresmelryofaccept abl e sugar al cohol
enpl oyed has a nmean particle size in a range of from
about 5 to about 150 ,um such as, e.g., from about 5
9. A pardibdate rha@riaimooordirgSo fcaimSabbateirbthesugboaicols is, sapitol.
WD 2005/ 115342 PCT/ DK2005/ 000338 59 8. A particulate
material according to any of the preceding clains,
10. VmBarGCMatEhaa’teu@accordlngdholalm@ wbelsirt b rogan pastielé sizeds in a
t I I [
ranfs €5 HEfTarip R & s s AL, BES 1 B000 5o6 EBPA Ahm or
frorhGbodt J@atot aboulk 45 emat eri al according to claim9,
wherein the nean particle size is in a range of from
about 25 to about 50 pm such as, e.g., from about 35
11.topatioulatedhatdrian aetordingdackim &; wiereirothalsogar dBohml isliSomalt.
11. A particulate material according to claim8,
wherein the sugar alcohol is isomalt. 12. A
12.paparticulbirtraaterbleccaldingdo atattn g, wheeirathmnisan peréciesiae is in a

rangg o4 5o 20t RSt B mEsch & ol Bbols S RS A or
frorabB 0t 20 to dcuteaieit 20 to about 35 m 15 13. A

particulate material according to any of the preceding
clainms conprising a sugar alcohol selected fromthe

13.9K Qé#ﬁc@@fésrhéﬁehﬁlgac@&dmﬁﬁ lah9 lof theydretedling Eraibisi dophprising a sugar
i nositol | actitol %uresthe

alcphg! splegiedifomrifiedPup C%{?,Sb%'f‘au Fapg! %{W“ﬁ) mﬂé%we&@ lrgtitol,

an® hBit(fes &¥FB6A Sing @ mixture of sorbitol and xylitol.
15. A particulate material according to claim 14,

wherein the weight ratio between sorbitol and xyIitoI

14, '@péﬁcﬁ!afeﬂﬂgt‘én@lfacﬁ:br‘élmgﬂb %Mg ol iHe. rﬁl‘e&ajlr@féw'ms]coln;ﬁlsﬁig(ﬁl
., about A particulate materi al

m"ﬁ‘ér@dlfép%tol%ﬂda’ﬁ/yto f the precedi ng cl ains conprising a
m xture of isomalt and xylitol.

15. A particulate material according to claim 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.

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

17. A particulate material according to claim 16, wherein the weight ratio between
isomalt and xylitol is in a range of from about 1:0.1 to about 1:1.5 such as, e.g., about
1:1.

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

calcium-containing compound is a calcium salt.
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30 17. A particulate material according to claim 16,
wherein the weight ratio between isomalt and xylitol

WO 200511842 ange of from about 1:0.1 to about 1:RCHDEa@K/000338
as, e.g., about 1:1. 18. é@garti culate materi al
according to any of the pr ding clains, wherein the

5 calcium 1t,al_nj i
1o ek ToARRl AR TRLHe o R T, e HPeac
saltmicelcival cabomatdi ng to any of the preceding clains,

wherein the calcium salt is calciumcarbonate. 20. A

particul ate material according to claim19, wherein
20.capaticutateandterialtaectraingeo slairh dPewberdinecaigiam casranatd fleas a

shasif)béa%dcao%lr?gﬁ ﬁgﬂ gfengze or{eg%ncﬁniq, laéf dbr, delllt(,51$ Nfégéﬁ{%om.

rticu accor
20, wherein caI ci um carbonate i s Scoral ite 1 B or

21 .g/%{/)grﬁ?u %t%in%t%g%l%%cor‘él bt B! $ndRI e%aiq&umac% g’t«ﬂg 1ScBrall’ce

Ialns wherein e con
1B ioh®eeed 2064 cont ai ni ng conpound in the parti cuI at e
material is in a range of from about 40%to about
100% w w such as, e.g., fromabout 45%to about 98%
22 WK partiCulaten matbnaltacﬁ&‘?zﬁrtgdoaby) of the5¥eewding ¢laiors, aberein HiB%ontent

0 out 9 w e AN e
or 48 s beattiolotalle HERE bR Rnks AN h p R B Hom
ab@hd0% f6=Hou WO%&//\BSUCIAa@ag | Toabeutdid%e o abowt88s wimdrom
t y, of t e 0
oo B leb PG HhPRpELS R MOS80, Byl o
wivt,adb lezist abah 66% winatt baswb‘oat'éo%cyflwaar@efe@shmm@é’ﬁ% whe
of the pharmaceutically acceptable sugar alcohol is in

close contact with surfaces of the crystals of the
23 aR particulater reatedalci csordintb @iny ioh theqwegaslingiclain®) whéreirha SEM

ph@?&} C“é{rﬁf%%atngag'ﬁgq') g\ﬁ%%@rcgljgﬁgs%?d Aa UoidN&nBIE GRA L Wirface
of dheforraee pzhriticlaldf jmeﬁmmmaa@itxeaﬂgo(mcpp‘ebt&wer alddneliis/ipsclose
nmore, .. t her

|l
cotfreigh SRt e A aat s ang b uBis BYLASk Gkt compound.
particul ate materi aI according to any of the preceding
246ép9rtlf:%l e%%eeh?lco SI n nkogthael\pe{(g% rﬁ%a]aﬂ%gﬁhﬁ\ers%%rising
ongar mbwbmmaﬁmm:ell)adacc@ptabrecbmgndms angdditfves her geswrenrag
inegaeu el P R A e e R oG L ARl SRS gr oup
consisting of 30 calciumcitrate, calcium]lactate,
25.(:&l pgrltlléma%hr%gt%ﬂgltaeccl ! rlxgutco“ar% otf Hecparlegéou rrlg glgl?ns ﬁBSr' comprising

vitamins or minerals such as vitamin D or a vitamin K or Magnesium.

26. 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,
calcium gluconate, bisglycino calcium, calcium citrate maleate, hydroxyapatite

including solvates, and mixtures thereof.

27. A particulate material according 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
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cal ci um gl uconate, bisglycino calcium calciumcitrate

mal eat e, hydroxyapatite including solvates, and
worRoosarsg2 t hereof . 27. A particul ate nateri al BCTDKAIOEG0H00338

to any of the preceding claips that has such a 35

flowability that - when tabfPbts are prepared fromthe

mof oo B ST et usthh b Mot 0BLg Blptiihd P R 200
tabtets pér mime- tONR2B6 SAardEB4E tHRCELBKLGH5INE0 OBMHS theoreqnivements

. u % w w of a glidant using a tabletting nmachi ne
glvgﬁgr}%?%n% at at least 300 tablets per mn - the nass
variation of the tablets obtained fulfils the

r equi.r Qi Vv in Ph,_. ) i
28, £ Belo BRI d LSO P27 wilplEuing R Ryt the
pregharatiog of the tapletspaabtheonosifaboliel sebl ets is at the nost
about 1 sec. 29. A particulate material according to

any of the preceding clains containing from about 60
291 A patiioulatedBatevidhvacobrdirgetocmly of the mreesdinghélaignscenniajoing from
and.f.r 0
abfieorbaB e v e S Yn et e fomabput 5 o
aboutai0% Wwav ofsthenptiamsaceaticatly @eezptdil@ stiganalcadol, provided that the

artic [ according to any of the preceding

su%l%ﬁﬁ%%ﬁ%ﬁb% V?ArNOm about 60 to about 94% w/ w such

as, e.g., fromabout 65%to about 80% w w of the 15

cal ci.um cont ai.ni , 0 .t 0 ; 0
30, pRutTREOBA YA RS ERTPRES or W S0 ctmsiitihg forh
abolitesOpth aboetc33s ivbvablich ass eapt trhebsuigeh% & alodhd 80N/ W ofdhe

about 1o a 9 r
calftihartatfio BBPHuLE fofh At S30 BoBinIHPA f susn 2o .9 ram
absutbi$t tambest, 30% ovw dethetdharmadeaitisalin asteptaigle sdpanalsohol and from

amount s t 0% W w. . rei Lak
0BT PabrlC1 o o it piBEr B G PRbEL pRipionts
and/bpattive30b6tancess pivided that.tige surhod mgadabertts 26Ut talio0t wiw.

75% w w of the cal ciumcontaining conpound and from

about 15%to about 25% w w such as, e.g., from about
3124 paniculatzombteAalacobmiirgf tosxaiini 300dontaining éoed abaooit 65% to about

ool YR8 5865 o 857 Qg b RN By i

combpaiimdarkt 8dm about, 155 ta abalt 2§% whesurh aspeg., from about 20 to

o B G bl Sblel gL RPERI BB 21 2l ms2 1ot o

adm ni stration. 30 34. A solid dosage form according

o2, B Pk BB o i R Bl Bl s -
ané.camibaallygoti@ocinaienpddmiaoeuticallyf axcepiablet exipédrss or additives.
capsul es, sachets,

33. A solid dosage form according to claim 32 for oral administration.

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

35. A solid dosage form according to claim 34 in the form of tablets, capsules, sachets,
beads, pellets or the like.

36. A solid dosage form according to claim 35 in the form of tablets.
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beads, pellets or the like. 35 36. A solid dosage form
according to claim35 in the formof tablets. WO
wQo@51185842 PCT/ DK2005/ 000338 62 37. A sol i dPADPEQ@®5/000338
formaccording to claim 36, gvherei n the tablets have a
shape and di nensi ons essen? ally as shown in Figure
24 herein. 5 38. A solid dosage formaccording to any
of clains 32-37 containing an anount of the one or
37 rfvsdlidediisape ferooancaidiigiy ataimpisu miisredo thedebleisdiayg a hape and

: : ROOH .calcium 39. A solid
dlﬂﬁg%g%?%%%%gygg%ghl ng'HtFég%%%Q(;‘ érlq'ai nms 32-38, wherein
the amount of the 10 one or nore cal ci um contai ni ng

o0 RSB PSRN Byl MO, o ki e
onebr mbes calcid-@Atainihe carnpourtgs corespondingriodipn apew @5e fo about

: nore cal ci um cont ai ni ng conpound in the
10%@§8%??%ﬁ'm isin 15 a range of from about 40%to

about 99% w/ w such as, e.g., fromabout 45%to about

989 .509 ] 0
5o I Mgl ATERRLI RO & e 920 el G AR o e
oné easbratacitmeEytairing campowwstcoapepandddodrmmmabatii 40Q\to about

' age formaccording to any of clains 32-40,
GOWedr%llcﬁl?@he total 20 concentration of the particul ate

mat erial contained in the dosage formis from about
659 %, W: ; s20of %to
40 S UBIBIPe BAY B3l 32,0 RGP D
corateatrati@06b the onb oumogsealGumsgoptairitg cemBaYact io thehderagedogm is in
. Q) i f.or or di f
a il ordiout gt B e S8R0 SR rRISTLRBE 0 ;! Aqcfis G ig about
98%/ wiwo frotriab avié 5@ YoLimaboutt G n ivivg, foompbont $55ntd dbapirP@ibovv or at

lea ’?/ 360 { g@%%/w‘}%%ea% éﬁoﬁ{o 61-35"/@ %v/whgtgé'%qt%ﬁg%toﬂ#o Wiw.

0,
ccep e sugar co pr ovi the sum does
not exceed 100% w w. 30 43. A solid dosage form

; . . o> b
4136 SPF A Bgb To B e Rl of Sy S2 %P R ish HEUE P
coratantrati@08s thit wadiculateematetiali apmiaimashin dihen tlogpgedamo isrfcom about

) 3 0/ 0 0, f
o5 B ALBEHosE P T A PUEPR S sl B
75%cto epbabdss sulg Arora bbout @0 %atwckboub 9% % o frion abayt 8a¥daabout 95%

w/15% w w of one or nore pharmaceutically acceptable
¥xci pi ents and/ or active

42. A solid dosage form according to any of claims 32-41 containing 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.

43. A solid dosage form according to any of claims 32-42 containing 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 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.
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35 substances, provided that the sum of ingredients
amounts to 100% w w. WD 2005/ 115342 PCT/ DK2005/ 000338
wW® 3004415342 sol i d dosage form according to any oPCT/DER6DS/000338
32-43, wherein a SEM photo 8f a fractured surface of
the solid dosage form shows that a surface of a
d C S
44 &fs{ﬂrdnfo% \Magrférhw é(fbggogég gof hoé %'gfrﬂg %]423 wPQreﬁ'l Q§EM photo of a
fractoresl sucfate olifinecsolid dosagegonn atwumtﬂ!at 8 snﬁaceeofsaadeafdrmed particle

r
of HEBRAEPHIEIEFSY ol i e il Afstdis dting Bt Hippre
caltiabi-einsaimihgcospourdl i n open petri dishes at 25 C and
60% RH at the nobst changes 50% such as, e.g. at the
nost about 40% at the nost about 30% at the nost

45 abyeoitd &B%Hge farnt dasording tocmyof clalng 3244 imtherfogn obtsblets, wherein
the ré}uglﬁrﬁ% 3Pk tiBe %&Heﬂ%tc{ E@ @e&ﬁrﬂe?n élsﬂ?% at ﬁ’g $&hnd 60%

and runs
Rl-pmrth@moeh@wamgas EO%rs;fcbraabda ¢. & themastabag 40% §<btheomost about
0 | ' €11 i
30?00? fngo%rt d?%suc 08{1 d&;aétrfﬁe ﬁﬁsﬁ%&%ﬁgb% during a

timegietied 1ha1§ta4tt§.5 dx—zyscafted naoefagturé andrunscoriag tiye tepnainiag atorage
46 ' le taste with respect to
peilfi Bl PR S SR

chal ki ness when tested by a
prof essional /skilled sensory test panel of at |east 6

46 pg §Fcn¢§'o[§§1%g égfﬁyaéo?'o% {’Z) aﬂw oquf‘aﬁg ;3514%% ﬂ{edfoﬂg o'fg ?Q\X/able

S|n ener
sutKablegaral/ny sa\ca?ﬂswsblemj)leif dext rose, fruct ose, gI ycerin,
gl ucose, isomalt, lactitol, lactose, naltitol,

mal t ose, mannitol, sorbitol, sucrose, tagatose,

471 A sblid dosage foryd acaordingitd ¢laimed6, adicr hasman acoeptablef taste with
Qt.assi U : -
re é)gf:taio ﬁmeg}ne%%cflate%r d&h%lrlﬁln%ég lk/\f'ﬁgﬁtt&)@@h% 8&)2%fgsesrlcl>r%ﬁllﬁlglled

senmbdny/dasbpelmﬁl obatdeadti®qpersdrisn, 25 saccharin, saccharin
salt (e.g. ammoni um saccharin, calcium saccharin,
pot assi um saccharin, sodium saccharin), and m xtures
481 Aeolebdosad form mcm)ccﬁlsg; td any df lclips 8d7atonmyprising aasweetener

rti.cul n .l ai . -
solHeb v B ShisRp B ASIPP o p Y Benf 1o, boma
lactitolypexiods, maltmlnpmltssmgnmnrtdgmrbutdlysuc&ﬁsestmamm trehalose,

| ci.um cont | ni n
o LSRRG S SO =20, 808afle Y S ot o0
caleluar Q{c‘aannaietsud&xm Bﬂblanﬁaue) oeebasspaddioe dihygrdchalcbag, rthalsnatm
sag\c@lanﬁ ! S%thﬁa%, sa?tr(e gcg%rﬁocn&lﬂr% gacac%%ﬁﬁ,tcaa?éh?m%gga{arin, potassium

saccharin, sodium saccharin), and mixtures thereof.

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

sugar alcohols having a micro structure.

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



10

15

20

25

30

35

al cohol - when conpressed into tablets containing 100%
w w of the sugar al cohol - has 35 a slope of
w@erosalssl on bet ween crushing strength (nmeasurdI/DR20d5/000338
and conpressi on WO 2005/ 115&42 PCT/ DK2005/ 000338 64
pressure (measured in N) of Y x 10 3 or nore such as,
ho .
oresthy leRs ol JRF oY x JOSBLARAY hucts - K03, hgsbpyimdBout 10
x 10 do eboutt3Ae 1Har naceutical |y acceptable 5 sugar
al cohol has binding properties. 52. A process
according to any of clains 49-51, wherein the one or
51 pecess atapnding tmelaimmdhgr @Q)rvxmmd thesphaimereuticaliyvaeseptable
i ed or a cubic shape. 10 53. A
S“%%@i@?%%?@@ﬁgm{pg@%y of clains 49-52, wherein the
cal ciumcontaining conpound is a calciumsalt. 54. A
52PINIFBERSALEAMGN oh oP O] 4 L5 IFRré 12 ond BRfBHdcdiim-
crumsalt i um car onat e. A process
corteinmgdiongpound & laltlm ®am afisasstalnhadnga mnrwgd 196 AUBICIERGPS:
shape and a nean particle size corresponding to that
of Scoralite 1 B or Merck 2064. 56. A process
53 af pocgbhgeaonding & anysd, claiime 4852, whkisinthecaidigngosataining
r 20 Merck 2064. 57. A process
cor§§8ur?4d||5tﬁgc #olﬁgggltof clains 49-56, wherein the
concentration of the pharmaceutically acceptable
S Q r
54 R icefs SRMInG b FYBARIELAD. 4o Bholch Bl Haftfim LAl el i
carlbeaaila about 10% w w, at |east 25 about 15% w w or at
| east about 20% w w. 58. A process according to any of
claims 49-57, wherein the pharmaceutically acceptable
55shgarceas actooding trptlaipedd, veterein gslgivnpearbondte hgp Z@haf)e and a

metagg)aﬁ%ietlﬂg%?n&%ag) '{38 ?}m&%ﬁﬁ{%&boutal%gB orﬂer{:lb?%e nost 30

about 90 pm at the nost about 80 ,um at the nost
a X
5628 Btico£884Phnglo 48 S0t U o SB8 MBS o
Meaclc206di. ng to any of clainms 49-58, wherein the
pharmaceutically acceptabl e sugar al cohol enpl oyed
has a nmean particle size in a range of from about 5
57 358 ptazead ectordibg tpamysefciieims 496569 whefairptineaiooaentatiop of the

phg\%?a%%uﬂ'éaﬂy ggae%'fabflé glﬁaaqg?c%hoﬁn tcgmﬁgah'én thgp is@ﬁ‘oject to roller
compaction is at least about 5% w/w such as, e.g., at least about 10% w/w, at least

about 15% w/w or at least about 20% w/w.

58. A process according to any of claims 49-57, wherein the pharmaceutically
acceptable sugar alcohol employed has a mean particle size of at the most about 150
um such as, e.g., at the most about 110 ym, at the most about 100 ym, at the most
about 90 ym, at the most about 80 ym, at the most about 70 um, at the most about 60
um, at the most about 50 ym such as, e.g. about 40 um.

59. A process according to any of claims 49-58, wherein 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 zm or from about 5 to about

80 um.
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WO 2005/ 115342 PCT/ DK2005/ 000338 65 60. A process
according to any of clains 49-59, wherein the sugar
wa@b@shaid4t s sorbitol or isomalt or mxtures tPer/®ER005500338
61. A process according to claim®60, wherein the sugar
al cohol is sorbitol. 62. A8%rocess according to claim
61, wherein the nean particle size of sorbitol is in a
range of from about 25 to about 50 pm such as, e.g.
60. Wmmmo%wgto aal ofi tlaiis 42+69, whdeid3he sugﬁr@cb@é:\@l is sorbitol or

gordl ng [ %ee i m 60, wherein the sugar al cohol is
'SO'PE ReiX82 e Pr ocess accor di ng to claim®63, wherein

the nean particle size of isomalt is in a range of

f,rom about bo m
o1. A peeten gt I8 8, Phetel el ilafcof B sob el
to any of clains 49-64, wherein the conposition that
is subjected.to r c 0 r
62, Gop B Se gy - PR e Ry g cf oA in 2
rang@ spomcdbanti23 tooaboabsiymSsich aabe.gt, fm@%lwfuméfto Bheut 45 um.
phar maceutical |l y acceptabl e sugar al cohol, provided
that the sum does not exceed 100% w w. 20 66. A
63. X proesss axwondiny togldim 60n whefeire thei sugari@ic@®l isibemnait.n t he
conposition that is roller conpacted contains from

about 60 to about 94% w w such as, e.g, fromabout 65%
64. tYoproadssdccdffihgiovelaif 3 ehesdic themneampartice sigecd igpoatids in a

f b %, W
rang 08Tty B PSSR o b Hon g SaicT g Bogq phgas .
accept abl e 25 sugar al cohol and fromabout 1 to about
5% W/ f h I :
o5. &R Batal FpERSHTRe HheBM Y colfBgRoRliets,
subjaotedfo rioneg*rce;dipanﬁm ccammnmtremtatbomt)ﬁmqmnwt 85% wiwmfdloss
ding t 66, . Wh
caldeieniidng SrPaful s b0 GaBeEPIBAMT e ac.
pha@maceuticaliyraedeptable/9iat alcata Lprovifed Walvthef sunh doesandi axneed
10Q&;%)nt/ai ni ng conpound and from about 15%to about 25%

Yuch as, e.g., fromabout 20 to about 25% w w of
sorbitol or isorralt or m xtures thereof. 68. A process

oo B EEHALL G BT S BT o485 om MIEPE arBnan et e
comﬁadtmrhalaﬁlﬁem etmimﬁ@tmbnm DA% whv ssichlast &g, from about 65% to
abcﬁ,@lﬁﬁ% %Iﬁgfg@ rTEmlng compoun%? QE n}%gglﬁ% to about 35% w/w
such as, e.g., from about 15 to about 30% w/w of the pharmaceutically acceptable
sugar alcohol and 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.

67. A process according to claim 66, wherein the composition contains from about 65%
to about 80% w/w such as, e.g., from about 70% to about 75% w/w of 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.

68. A process according to any of claims 49-67, wherein the pharmaceutically
acceptable sugar alcohol employed is lump breaked before admixing it with the

calcium-containing compound.
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69. A process according to any of clains 49-68 further
conprising a step of adm xing to the conposition that
whawshesn2 subj ected to roller conpacti on one OPCTDK2005/000338
pharmaceutically acceptabl e _excipients or additive
and/ or one or nore active 5%&ubstance. 70. A process
according to any of clains 49-69 further conprising a
step of shaping the particulate material obtained
69. Mpmcassaddoding Kearey dfataims 49-63 furthergoopdsisg actep di adgnixing to

Caim 70 Chth Ui _ .
g
pharrregoautically acdephdbis exaipignts st additvecaddéorionecw moerie @ctive

c und, the process conprises 15 i) preparing a
SprSg?rﬂjcl‘%Cul ate material as defined in any of clainms 1-31

or 49-71, ii) optionally adm xi ng one or nore

phar naceut i C i P : I £ :
70 BRRIRRS et AR RIGE: SaBYTuRE dbeRlgnBddd dfsnaping the
partioutpieansterigl dbifeinerhingr a asdlidi dusage &vtmet s. 20 73. A

process according to claim72, wherein the conpression

in step iii) is performed at a conpression force that
71. /5 padpssaanbrding o cleispee, twheoeib tre stiliddosage fna is bedefined in any
fqe.si r3e£ hei ght of the tablet so that the conpression
o ¢afMPe ﬁjl ied is at the nost about 80 kN such as,

e.g., at the nost about 70 kN, at the nbst 60 kN, at

the nost. 50 kN.. at . about, . .
72,48 oS g o naeh s gt fhe SfefaR, de
prdeays cgm@rissisanet er of about 16 mm and a resulting
. height of at the st .a 6.
) gt o i e s 8asd e or SR PR cleby. 74
i) dptionalyessBniging ondionhare pcdraiacsutit2llpaccéPtable exdigents or additive
eparation of. a tahlet conprising i) calcium
a“%?ﬁ%%%&'@"%eoaﬁ“i"?58,@5?%?‘%6&amd/or isomalt, iii) a
iii) eormprEssin@theameltaria) intzpabletsal | y one or nore
pharmaceutically acceptabl e excipients. 75. A process

according to claim74, wherein the tablet conprises
7338 pigce§s acooading to S8k T2, veleoeih tBOE6mMpressidn bedtep iiiis performed

o §30RRR3H B b A PR i PRGN s e cesres
heigRiléf K bt 300Rs8he 6dmpiesiof favoe apliet! i®althe tnaoshbbout S0%N
sucll 34 Of 3 Mhd A0 0 1 #0UN, at the most 60 kN, at the most 50 kN, at the
most about 40 kN, at the most about 30 kN or at the most about 20 kN when tablets
having a diameter of about 16 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 are obtained.

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

ii) sorbitol and/or isomalt,

iii) a vitamin D, and

iv) optionally one or more pharmaceutically acceptable excipients.

75. A process according to claim 74, wherein the tablet comprises
i) from about 50% to about 90% w/w of calcium carbonate,
ii) from about 5 to about 30% w/w of sorbitol and/or isomalt,



iv) optionally one or nore pharmaceutically acceptable
excipients with the proviso that the total anount of
WO p@sadizent s corresponds to about 100% w w.  5PCT/DK2005/000338
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iii) from 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/w.



