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processes amistus gel 3¢ less thap pigmie M. Thevdried ipaduct FOthenXANBL b dbpraximaely @4 inmono-2G

prepar ed cansshlisizp.rier acaalivivedie blstfertnelatonl at e havi ng a nol ar cal ci um

ci trat e: nal at Eecyatiowaie takjet dosage ferry s tinmage. chimerisingd ci um citrate nalate i's

made by first dissolving approximately 384.2 g of citric acid and

approxi ntely 402.3 g of malif acmjmipgneappromézqgﬂé{ghg liters of water.

This citrate/ mal ate 55 sol ut Fer—s—then—heated—to—appHoxi mately 55[err] C

(131 [err]F), with stirring. [SEHEmeilatymalg g oxﬁ’?apely 600.6 g of cal ci um
carbonate is added to appr oxi pEPHIePuR SWarptet of s of%4fater] forming a slurry,

wWith sti Js ring. The citrate/ nmal ahaingalmdar caciunscitrdwemalate smnpesitidnioom i t s heat

- source, and the cal ci um car bon atpeoxiatelyr6,2:3, madaizbatdsaibadbyve imihtstExatple. 1 i ng.

The rate of addition is controlTed, to contain tne reaction as carbon

di oxide i's 4 The thffet QormBidtioR Y miade Sﬁ{h%%ﬁ adﬁfklr@qm bowdBa! aridUaiul Xxsﬂ% Lgarrd

appr oxi mat @dojet Breds, ltd fofrh SableksSwdighitg! dpproistag 11 04 Rg. rﬁﬁqsduéwarmtﬁsh &ed

StirTed %0lcoREHPTHOdosERb SbiMtioR chritain.aBpr itSly 1190 Bydr&@6rbbyRfetty? c&i@lsﬁn&dp te 2%

- conpl et e apokéryigpbightol,tabfroifiately 8.6% colditdht] dna it KafandeQof dBtEY, OXi mat el y 4 A

" precipitate ofhecamposition @ ddvisterstioadneeldefly hithigh haé BEjbct IM@rxr@xft‘daSSste’oaﬁrséud. Qhe

| i quid is fmass efrtisisubfebt's tdnaeicovertebededs derermined dY @uaahendycphon dbsoptiomdtr§r The human

~appr oxi mat slbjecl  theoadministated 0qi thexabiets, edmypridtdsabove, €ck 2dyforfthree meathis Thgméds @f
MDi St ur e25| dhecdubjeal’s vertobrae [salren agrerasuredyinditding aly ingreasp indwoeinasss then nilled to

approximately 2-4 mm (10-20 nesh) size, for a swallowabl e tablet

~formulatio wal | owabl e t abl et dosage formis then made, conpri sing:

- 10 onent % (by -wei ght) cal ci um
citryte mal at’éh""“’@g"af%s $cofdary osteoporosis as ’””Hé’f/P rﬁ’gg'%l gagiregtemy, is
cal BB s dial °gi'°6n wf% PosteItable: istgcopasitpyigjaimipistered 1o the
descri bed 3B8Ve TP The tablet fornulation is nade by

t hor oughl y admi xi ng the powderc and tabletting using standard tabl et

~ press, to formtablets weighijng afsmosrientat el y '&Imerigglt) The tablets are then
- coated, gsing a pan 20 coat € cacleefdhaild FO! Ulggan cgntai ns approxi mately.
- 11% hydroxypropyl met hyl cel | Ul gaioraPpPr oxi mat el y,e289 poliyet hyl ene gl ycol,
apprexi mately 3.5% col orant, [aRggnbsigin BBdratiCe| Of Viggger . |The conposition is
adm.m stered to an el derly h NBevoram| € subj ec sufg‘agrl ng. from ost eopor osi s.

The mass of the subject's thot .\, Vet Lca mc. f-ned dual - ener gy
phot on absorptiometry. The hunglf": aﬂ‘-’: f’é’ j{l’r(;!ﬁ naF?s&P%mél of the
tabl ets, conprised as above, e h ﬁb%g MEAteheE &s of 25 the

subject's vertebrae is then r ncrease i n bone

mass. EXANPLE 1 A human mal e subject, suffering from secondary
ost eopor 0si s & taé" ﬁl"ladebe 5‘°’|S | a9mixing de- eawderey anditabletiing op @cptangerd bigt press,

met hod df {%'P'gg fa ) 2 np’é |vea?q ¢ Ezch tablet.spntaing approdmately 2Rag of calsiumgon
admi ni st er lg PO ' 21%“3& - 9RinFiaredie 2 ereRTARHemale human,
% (by wei g t3ﬁ %empr vidin asufﬁcxen q antltyo ioavail e @ 1"5‘[ umcitrate mal at e

+46. 94 manniglahs 48. 69 magnesi um stearate 0.68 .

fl avorany 5.69 40 ' * having a

mol ar cal CiUngfdided @tfe m&@thﬁvim&&irLtf.o%Pca%um:citrate:malate of 6:2:3.

2. A complex of caicium containing citrate and malate ligands, according to Claim 1. .

56 3. A calcium supplement comprising a safe and effective amount of a calcium citrate malate of Claim 1 ,
and a pharmaceutically-acceptable carrier.

4. A calcium supplement, according to Claim 3, in unit dosage form comprising from 425 milligrams to
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apprOX| r:rately 6: 2: 3 made in a manner anal ogous to that described in

Exanpl e I, above. The tablets are nade by thoroughly adni xi ng the powders,
and tabletti ng on a standard tabl eFP 384887 BS forning tabl ets wei ghi ng
approxi mately 2356 ngy. Each tabl et contai ns appr OXI rrately 250 rrg of cal cium

' I I
2321 ﬁpsfestﬁ %&'ﬁ An a%é‘{lon;I ntlﬁ 090”%05| L Dn # r%é[? Et:pag:g\egwg mgture is

sufficientg 9| c um Sqlytigs

nal at e, hav R ré%nplmi & cafcﬁutn' &trag m&idh & H Heﬁa'hﬁ s@t' F’I I E:E]er@d ole‘ The

conpl ex 50fcaﬁﬂhcd|tH{9 hakN Bldbd) Sbr Sbprdximtafel o8] & bSproxl xngi dthe
Claim 1. Shoisure Avaab fdst!as B! PHETHe driGATBrodt 30hed bk Go a5Hrb: -4 Yefm @6%8!N1
of a cal cimésndide) fod Lswaldwabietabibt iéemabtish.l and a phar maceut | caI l'y-accept abI e
carrier. 4. fheCsvadivetid GbligtRibE M is@RA @iadd, 6@ngrifing! ai m 3, in unit dosage form
~conprising from425 mlligranms to 5 EP 0 304 987 Bl rel eased. An
additiomal quantity of waterf—ap [ete T qQ 5, 1s finally added.
The reaction mxture is then [ Compnent b@ywe'ﬁlﬁ 1to 1.5 hours. The
reaction is essentially corrpl ealciumpgitrateroalatey of 9@ sol Yiti on equilibrates to
approximtely 4.3. A precipi| Begnesiym gleardte un) ci t P8Te mplate is thus forned.

The excess reaction |iquid is+hiving@hdfr Slclum:crid:malatecBmpdsition g trate mal ate

is drief for approxi mately 1gophRitaily 62%3, MEIRIE0 Yestited hibovd Fhid Bample.C (221
[err] ‘F), reducing the noi stm—e—keve-l—-t-e—l-es-s—t-h-m—a-bout 1% The dried

i) cvant g S f% gy §°:§3‘5§;fwaﬁ”8 e ihg e e
e Co g S SIS | f Aot e

99.73 %bﬁiﬂén% aanS‘r toly 3.5
cal ci um it P Mook .scfé‘i%"ﬂafﬁ cifde m.ewm ot Gy 1R ﬁg@&osis. The

descri bed mdaovetné ijieefssthm}t&rae-h_@%rﬁhe&ﬁy bul-dergfR bhdidh dbsor StryPYhe human

t hor oughl ysugiedTiisthehCadinihfbteRIaVICS? e tabfiil conithbedtab bistde, lésdhrzﬁy for fhted bths! Thée hb&lof
press, 0 thosubleitsbbribae Wahed Méntgsurddpindieatingdnancreadelif foridinassT e tabl ets are then
coat ed using a pan 20 coater. The coating solution contains approximtely

11% hydroxmgﬂlmet hyl cellul ose, approxinately 2% pol yethylene glycol,

. apprOX| mately 3.5% col orant, and the bal ance of water. The conposition is
dni-ni st er edAthgmammele gebjact stfiaringriromasecondari josteaporosi$ foa resyjt df acnartielsgastoompgs S .

The/maszo dreated, by @ pgthodtof $is; invention; Bpegifiqalis l9rohewable tehiat compopitian i pdrojuisteree tectheyy

phot on  absYPIpT GResPY2s sSPHRMHRAMN subj ect is then administered 4 of the

tabl ets, conprised as above, _each day for three nonths. The mass of 25 the °

subject's vertebrae is then reneaﬁub@\dm | ndI| o,a(uym,g.gmp I ncrease in bone

mass. EXAVPLE Il A human nalfe rgr—fton secondary '
ost eoporosis as a result of agcéﬂ‘f'tfﬂe'ﬁi rlect o 30 treated by a
rret hod of this invention. S e%zn:le&ﬁ‘l' Ltéaraté”‘ chevva )I et conposition is

mBﬂ stered to the subject, slet fg bel ow. Conponent :
% (by weight) 35 alciudcitrate nmalate* 4.94
manni t ok, 46.69 magnesi um st edieypga molar calciurycigge:mplaty eerengsition of

5 69 40 approximately-6: 2[:? W‘?q?df‘ 3,mapgergpalogous to that

calciumcitrate: ml ate conposfFBAd BEMARIBPYPatel v 6:2: 3, made in a manner
anal ogous to that described in Exanple 1, above. The tablets are made by
t horoughl y athei tabletgard madpbwt_lnenoegmyaaddﬁxmgmqiowmg and tabletfinigoanCka stehdbrd RdbRA piB§sLS S,
45 forming tablets weighing approximately 2356 mg. Each tablet contains approximately 250 mg of calcium (on
an elemental basis). The composition comprised as above, when administered to a pregnant female human,
is effective in providing a sufficient quantity of bioavailable calcium.

_ Claims
50
1. Calcium citrate malate, having a molar ratio of calcium:citrate:malate of 6:2:3.
2. A complex of calcium containing citrate and malate ligands, according to Claim 1..

65 3. A calcium supplement comprising a safe and effective amount of a calcium citrate malate of Claim 1 ,
and a.pha_rmaceutically-acceptable carrier.

4. A calcii._um supplement, according to Claim 3, in unit dosage_ form compriéing from 425 milligrams to
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45 form ng t abl ets weli gh| ng approxi mately 2356 ng. Each tablet contains

appr oxi mately 250 mg of cal ci um ( 3611%4 ntal basis). The conposition
conpri-sed as above, when adni ni ster% ﬁregnant- femal e human, is
effective in providing a sufficient quantity of bioavail able cal cium

A ai me 50 l2106minga@ofald icimBvaBivRiatelTavi ng a nol ar ratio of
calciumcitrate: malate of 6:2:3. 2. A conplex of calciumcontaining citrate
‘and mal atse A icgéitr Supeirent; dtcddiing Qo Clai 8) i . soﬁﬁdos&eﬁfomﬁhﬁdrém‘sﬁdl PRdr&tedtically-
conpri si ng &cepteble carier ieprbseot at ¥ Bval btfont 0.196 tocP5%abycweignt.ci trat e mal ate of Caim
1 and & pharnaceutical |l y-acceptable carrier. 4. A cal ci um suppl enent,

accor di ngateouumnms in unit dosage formconprising from425 nmilligrans to
5* C M 5 EP 0 304 987 Bl 2100 milligrams of said calcium
citrate ﬁal Griqumciyratmalat, wplehes Ain Mojyphabnieven Calip GitrakMaint vop 623AufweBt. i n sol i d
dosage formwherein said pharmaceutically- acceptable carrier is present at
a level &f ??""(B‘I'H"B’“'i'e)& F’?J“h?'s%'at'b‘i}‘d\9@?@9&""”@95‘%0’%@%\%" 1.

CaIC|um:|tr ches ei l\/bvehltnlsvn cium Citrat: Ml at von
6:2: 3 aufie a% o é"‘*’g z‘;’tﬁi“i‘?'h YRS s 9° PR oshmErTaitRen
gemA8 Anspr uc TPERT hio e oS Phega e sc b arren %Hﬁ‘ ttel, wel ches eine

si cher nd i i nd
oo B nggﬁéﬁg;gggaggﬁgﬁm e ;gﬂeé‘“ﬁﬁw%@www% o
Cal ci um Di at erganzungsm ttel nach Anspruch 3, in Einheitsdosierungsform
wel che 435 ogki-SidtdrhBunBmiteisnabAisbrdr 3, tik AsidP DadieRigHdtnRdbei deP pharmazeutisch

[ i um Di AinRéhenbana TragedTh bihe? IMeRGROBn O TR Bis 35 Gbwl-o4 Gdilegtl DOSi er ungsf orm
wob€i aer pharmazeuti sch annehnbare Trager in einer Menge von 0,1 Gew. -%

bi s 75 GhReventifcattonsi egt. 20 Revendications 1. Citrate-nal ate de cal ci um
ayant un rapport nolaire calciumcitrate/ malate de 6:2:3. 25 2. Conpl exe
de cal ci dm @taw-wealatede chisiun, eypahutganpot maleie calciumigitrate/malate@b 62:3] a r evendi cati on
1. 3. Suppl ement cal ci que conprenant une quantite sans danger et- efficace
d' un Ft Rat emploratecasiumaeantenagires ligapds ditgterob Malatg, selgn lagsyerdiceonn vehi cul e

phar ITB.CEUtI errent accept abl e. 30 4. Suppl dnent cal ci que selon la
revendi cdt g‘g g" (paprp AW SAPeranger plfcace Gifysitiepiate e oy A
2100 ng dudi®P" &Y t‘é’"‘?ﬂa‘l -l 5’“'8 PaPILRY q@"‘eﬁﬁﬁﬁpﬁﬂ'%nt cal ci que selon |l a

vahPod o o g E&%@ ﬁé{fﬁ %%g?t""mgeeaﬁé"@ﬂe e ore oh %
e

0,1% a 75% pol

6. Supplément calclque selon la revendication 3, sous une forme galémque unitaire, dans lequel ledit
véhicule pharmaceutiquement acceptable est présent en une proportion de 0,1% 2 75% en poids.
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