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TITLE:. | MPROVED CALCIUM DI ETARY SUPPLEMENT BACKGROUND AND SUMVARY OF THE

- I'NVENTI ON M neral and vitani n conpositions are routinely used as dietary
“Suppl emrents either as therapeutic preparations directed to a specific

nmedi cal problemor as general nutritional supplenments. Calciumand trace

m neral supplenmentation is inportant flor adults as well as gr ow ng
children. The adult popul ation requires additional calciumto hel p prevent
t he bone | oss that goes along with the normal agi ng process. Postnenopausal
wonen require nore calciumdue to the change in their hornonal status,

whi ch can accelerate the bone loss rate | eading to osteoporosis.
Osteoporosis is a prevalent condition, affecting as many as 15-20 mllion
individuals in the United States. |In osteoporosis, bone mass decreases
causing bones to be nore brittle, thus bones becone nore susceptible to
fracture. It has been estimated that at least 1.3 mllion fractures in the
U S are attributable to this disease [National Osteoporosis Foundati on, _
Stand UP to Osteoporosis, Your Guide to Staving Healthy and and | ndependent
Through Prevention and Treatnent, Washington, D.C. 19921. Many scienti st
believe that a chronic shortage of dietary calciumis one very im portant
factor | eading to osteoporosis. Optinmal calciumintake (1000 - 1500 ng) for
adults may be achi eved t hropgh di 8h Ch A o t pf EEAR S SPLEMENT :
suppl e- 2 '
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ﬁineral and vitamin compositions are routinely
used as dietary supplements either as the:apeutic
preparations directed to a specific medical problem or
as general nutritional supplements.

Calcium and trace mineral supplementation is
important for adults as well as growing children. The
adult population requires additional calcium to help
prevent the bone loss that goes along with the normal
aging process. Postmenopausal women require more
calcium due to the change in their hormonal status,
which can accelerate the bone loss rate leading to
osteoporosis.

Osteoporosis is a prevalent condition,
affecting as many as 15-20 million individuals in the
United States. 1In osteoporosis, bone mass decreases
causing bones to be more brittle, thus bones become more
susceptible to fracture. It has been estimated that at
least 1.3 million fractures in the U.S. are attributable
to this disease [National Osteoporosis Foundation, Stand
UE : : X : suid Stavi realt] 3
Washington, D.C. 1992]. Many scientist believe that a
chronic shortage of dietary calcium is one very im-
portant factor leading to osteoporosis. Optimal calcium
intake (1000 - 1500 mg) for adults may be achieved
through diet, calcium fortified foods, calcium supple-



ment s ,or conbi nati ons thereof. St udi es that show that the usual intake of

cal cium for
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adult wonen'in the U S. is between 450-500 ng per day [U. S
f Health and Human Services, Public Health Service National
f ‘Heal t h;. Ost eoporosi s, Cause Treat ment Prevention, Maryl and,
titutes of Health, 1987] this amount is well below the United’

States Recomrended Daily All owance (U S. RDA). It has recently been
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of Trace El ements in Bone Metabolism Nutritional Aspects of
- New York, Raven Press, p. .223-233, 1992 and N| eI sen
| Er%'t@soi‘b&btﬁbuﬁ‘iﬁﬁﬂs Eﬂéfééf O st@ide Aad Biow't éﬁ i une
Ica e I'n

ddi ti:gn, vitam opayacr
IR\ g EIﬂf’Wt‘?g% W R\ A “F-ﬁe%%n%ﬁrfd@dudﬁ | $8i nt ake of
hetwesn 450-30: slgnaerow [hig.5 Deparenesf o Heallkhdahdq U, . and

[ masl S8viodi %%11&“ H@aﬂtﬁ:s @é}:ﬁ@&eﬁ&ﬁhﬂe ':%E‘éit{:{?ﬁg of

argeg han merra |ear

one tor NERE Lreventlio 'uﬁ?rﬁﬁ?@%mese

OMQOnaanmmm:snafIHeMr 19€3] phari auticuee! fi ¥ WEEEPt able

| Qﬁg&@n@ T The present
tww Eﬂé&é%ﬁse;&j%hﬁ%t amn #Erm'l %a%ﬁ %pprerrent
t§5§?0t oFt ‘%Pg%ﬁ??ﬁ B oo FeRTBER PR SR POdREARNO | hat not
s@aﬂ.qésmarmeeupmleramsthasrmpfcdppeavami@dﬁdﬂw matlgahess irdon.

d zfa.%m iay %&tane A1d g;lncga g&ﬁd)qwgsm&é&“%t he

nt al:cium
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b Agspects o: 3is, New York, Raven Press,
-5 223-233 1992 amd Nlelsen, F.. Facts and Fallacies about .
Borgn, m;x;_nnign_m, 27 (3): 6-12, May/June 1992). 1In
addition, vitamin D is know to play a critical role in the
absorption of calcium by the human bedy. The recommended
da:.ly intake of vitamin D is between 400 International Units,
hereinafter called I.U., and 800 I.U. for an elderly person.
. The present- invention relates to a calcium, vitam:.n
D and mineral dietary supplement composition. Ttie mineral .
can ccmprlse one or more compounds of boren, ‘copper,

magnesmm, manganese, zinc. The ccunpos1tion also nor;nally

comp_nses phaxrmaceutically acceptable carriers and -
excipients.

The present inventio_n relates to a calcium, vitamin

. D, and mineral dietaxry supplement composition to protect

' against disorders of bone loss.

It is known that not all calcium sources are equal

. in terms of bicavailability and absorption. fThe preferred

form"‘qg calcium is calcium carbonate, which contains the
highest amount of absorbable calcium, 40% elemental calcium.
Caleium carbonate is cheap, readily available and easily
compacted to make a tablet with greater calcium content.



Cal ci.ym carbonate is cheap, readily avail able and easily conpacted to nake
a.tablet with greater cal ciumcontent. 3 Because of the higher elenental
~cal cium content of cal cium.carbonate, a tablet can be made smaller and can
contai n'a higher "comcentration of available calcium Since’'the table can
“be smaller, it is easier to swallow especially for elderly people. Qher
. sources.of calciumfor supplenental use are cal cium gluconate, calcium
| act at e, di basi ¢ cal ci um phosphate and calciumcitrate and the |ike.
--El'emrent &l cal ci um is preferably suppl i ed3in the range of about 400 and
1,000  ng. The calciumsalt content is preferably within the range of.1000 °
mg taq, 2500 ngBeaavaﬁt@@étéleshygh@O(Elemenﬁﬁm oaglcivin aonbeft of i¢abaiuni'n the
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necessitly in the tion | n enance .of Strause,’
L.. ef a?/ Tﬁg rﬁtf gé r?.an the range of a.bout 40 and 1,

! The;calcxum salt content is preferably within the range of
. 1000 mg to 2500 mg, advantageously 1500 to 2000 mg. _
. " Vitamin D, critical in the role of calcium °
\ ' absorption, is added in the range between 50 1.U. . and 800
ioLI. U. The preferred. range is between 200 - 400 I.U.
: ' ' The mineral preferably supplies one or more of
S boron, copper, magnesium, manganese and zinc, The minéral
preferably comprises a boron compound or a. comb:.nation of a -
: boron compound with other minerals. 'I'he anions for the
minerals can be oxide, phosphate, chloride, sulfate, nitrate
or. the like. )
yl Copper, zinc and magnesium are needed in bone
' formatlon and metabolism. They are essential as co-factors
for: severa]. enzZymes :.nvolved in organic bone matrix
synthes:Ls. Tha -evidence from human studies demonstrates the
metabolice necessity in the formation and maintenance of a
healthy skeleton (Strause, L., et al : The Role of Trace
Elements in Bone Metabolism, Nutritional Aspecis of
Osteoporosis, New York, Raven Press, p. 223-233, 1993).
Manganese defidiency manifests itself in. impaired growth and
skeletal abnormalities. In addition, magnesium is an
essential constituent of all soft tissue .and bone. Much of
the magnesium in the body is combined with calcium and
phosphate in bone (aviocli, L: Calcium and Ostecporosis, Ann.
Rev."3utx., 4:471, 1984). The lack of boron effects the
composition, structure and strength of bone. The effect of
boron on bone metabolism might reflect its known action on
macromineral metabolism. Studies in



El ements in Bone Metabolism Nutritional Aspects of Osteoporosis, New York,
Raven Press, p. 223-233, 1992). Manganese deficiency manifests itself in.

. inmpaired grom h and skeletal abnornmalities. In addition, nagnesiumis an
essential constituent of all soft tissue and bone. Mich of the nagnesium
in the body is conmbined with cal ci umand phosphate in bone (Avioli, L:

Cal ci'um and Osteoporosi's, Ann, Rev.Nufar., 4:471, 1984). The | ack of. boron
effects the conposition, structure and strength of bone. The effect of
boron on bone netabolismmght reflect its known action on nmacrom neral
metabolism Studies in 4 humans strongly suggest that boron is

benefi.cal to cal cium netabolism and absorption (N elsen, P..:Facts and '
Fal | aci es about Boron, Today, 27 (3): 6t 12, May/June 1992). The
preferred amounts of the m neral supplements are: boron conpound from 50 to

3,000 m crogr copper conppound from Q.10 to gpesi um conpouhd

from 10 to 15%%&%9‘&?@ g‘mﬁﬁﬂf g‘? JrATen b’%ﬂ?ﬁﬁﬂz ggm nc conpound

from3 to 25 ngaléium mmaismm absbsptmltnmm A EacuSSage formis-
| ess than aboupngd :gja;_l gﬁ"rﬁé \€-280 39% Jarmis equal

to or less thata abgu % "
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preservatives &8 chm/mg” 2heid and sal ts t her eof |
The preferred amouncs of the nineral

supplements ares .
boron compound from 50 to 3,000 micrograma,
dopper icompound from 0.10 .to 5.0 mg3
magnesium compound from-10 *to 150 mg;
wanqanese nompound from 3 to 10. mg, and

zine oompound from 3 to 25 mg.

As a cenenal statement, the total, weiqht. of .the dosage
_Eorm isg less than about 3.0 g. In the prefeired
enbodinent -the dosaga form i.s ‘equal to or less. t.hat
_ about 2.0 g. :
’ The present £orm3.ation nay also include
preservatives such as benzoi¢ acid and salts thereof,
~ butylated hydroxyenisole, butylated hydroxytoluene,
gulfur dioxide and the like; food grade emulsifiers such
as leci.chin mono- and diqucandes of ‘long chain facty
acids, and- propylene glycol esters; and pha:maceut.ical}.y .
dcceptable carriers and excipients, which are kmown to
those skilled in the art. ' g |
' . As used herein, pharmaceutically acceptable As .
a component which is suitable for used in humans without
uindue adverse side effects, such as irritation,
toxicity, and allergic response. : ‘
The present formulation may be in oral solid
' dosage form for example a tablet, capsule, lozenger,
chewable tablet or bulk powder. The tablet, capsule.or
lozengex wmay contain suitable binders, lubricants,
dih‘hnts. disincegrating agents, coloring agents,
flavorinq agents, flow-induecing agents and melting
‘agents which are known to those skilled in the art.
The present formulation may also be in a
liquid dosage form which includes an emulsion and




“butyl ated hydrfoxyénisole, butylated hyrd sul fur dioxide and the |1ke
f ood-grade enul sifiers 'such as |ecithin,’ nono- and diglycerides of |ong
chain fatty acids,. and pro[yl ene glycol esters; and pharnaceutically
acceptable carriers and excipients, which are known to those skilled in the
art. As used herein pharnmaceutically acceptable is a conponent which is .
suitabl e for used in humans without un8ue adverse side effects, such as
irritation, toxicity, and allergic response, The present farmulation may be
in oral solid dosage formfor exanple a tablet cule, |ozenger chewabl e
tabl et or bul k powder. The tablet, capsule. or |ozenger nmay contain

sui t abl e bi ndersyspersiamant Shedilligeritds dodiagien fegmamaygcamfeais, foat ori-ng
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however, any form of oral administration can be used.

The solid dosage form may h&ffe a film coating
to protect the ingredients from moisture, oxygen or
light and to mask any undesirable taste or appearance.
Suitable coating agents include cellulose, hydroxy-
propylmethylcellulose, cellulose phthalate, methacryulic
copolymer and shellac. An enteric .coating may be
employed, as well as cbloring agents for identificationm,
and if desired, the solid form may be polished with a
waxy composition, such as carnuba wax.

The fellowing example is for illustrative
purposes and is not to be construed as limiting the
invention. Aall parts are by weight unless otherwise
specified.

Example 1

As shown in the schematic below, a mixture of
calcium carbonate, pharmaceutical grade with malto-
dextrin BTH granulation; Vitamin D3 CSW, Cold Water
Soluble, 100,000 I. U./g:; cupric oxide, magnesium oxide,
manganese sulfate, sodium borate-10 H20 and sodium
lauryl sulfate is blended for S5 minutes (Premix A).

Premix A is sandwiched with zinc oxide and the
remainder of the calcium carbonate and blended for 10
minutes (Final Blend).

A 15% solid suspension coating is prepared by
mixing pink film (Dusty Rose) coating premix, mineral

0il, and sodium lauryl sulfate (Coating Solution
Preparation). '



to protect the ingfedients from noi sture, oxygen oi light and to nmask any
~undeésirable taste or appearance. Suitable coating agents include cellulose,
hydroxy- propyl net hyl cel | ul ose, cellul ose phthal ate, nethacryulic copol yner
and shellac. An enteric coating may be enpl oyed, as well as coloring agents
for identification, and if desired, thg solid formmmy be polished with a
waxy conposition, such as carnuba wax. The follow ng exanple is for
illustrative purposes and is not to be construed as limting the invention.
Al'l parts are by wei ght unless otherw se specified. Exanple 1 As shown in
the schematic below, a m_xtucte o | ci.um carbonat e eut cal ade
Wthomal tor dextrin BiH FhenEratoRTetH B foRBTekssa LIRS Vit ds8 el e

100, 000 | . U./ goseger iformxi de, magnesi um oxi de, nmnganese sulfate sodlum
borate 10 H20 and sodiunhﬁ u f I

A). Premx Ais sandw ch & b%htiﬂh §B§ug§o§ngggﬁgr%§#g?n eqﬂ%if%%e caIC|um
carbonate and Bhengedifdofosag@i nutes (Final Blend). A 15%solid suspension -
coating is prepared by ”tﬁb%@dpbgﬁoﬁ' Bb(EHétYn&@@f&u&Pa&&éﬁhiﬁfﬁg>bf

m neral oil sqQdi um_|, aur sulfate_( Sal uti on Preparatlon) 6
The Fi nal Blen5%¢klegﬁﬁﬁé§§Eé Pﬁ?ﬁﬁ??@ﬂdéﬁ% FRGT o Fhtamin D,

and nmultimineral dietary supplement formulation.

per Dosage =  Material per
Dosage (gl
1. cCalcium carbonate 600 mg Catt 1.690000

pharmaceutical grade
w/ maltodextrin BTH

granulation _
2. Vitamin D3 CWS 200 1IU/D 0.002800
100,000 1. U./g
3. Zinc Oxide 7.5 mg Zn 0.009335
4. Cupric Oxide 1.0 mg Cu 0.001252
5. Magnesium Oxide 40 mg Mg 0.066313
6. Manganese Sulfate 1.8 mg Mn 0.005540
7. Sodium Borate-10 H20 250mcg B 0.002230
8. Pink Film (Dusty Rose) 0.025900
Coating Premix |
9. Mineral 0il 0.007350
10. Sodium Lauryl Sulfate 0.001750
Total Table Weight 1.812470

The numbers shown in the schematic of the

formulation, below, correspond to the raw material
numbers above.



The Cpating Solution Preparation is applied to the solid dosage. Listed
bel ow are the individual quantities of the ingredients preferred for the
cal ci um Vi tam n D, and nultimneral dietary supplenment fornulation. Raw

Mat eri al - ¢+ Label Caim Quantity of" Raw per Dosage Mat eri al
per Dosaae (a) 1. Calcium carbonate 600 mg [err] 1. 690000
~ pharmaceutical grade w maltodextrin BTH granul ation 2. Vitamn D3 OA5
200 lUD 0.002800 100, 000 | g7 U /g 3. Zinc ide : 7.5 ny
Zn !, 0.009335. 4.  Cupric Oxide 1.0 ng Cu . '0.001252 5. .
‘Magnesium Oxide ; 0 40 ng My . .0.066313 6. Manganese Sulfate 1.8
ng Mh} . 0.005540 7. -Sodi um Borat e "10 [err] 250nctg. B- "~ °0.002230
8.. P nk Fil-m (Dusty Rose) 0, 025900. Coating Prem x 9. .
M nerdl iQ| i .=g§§§%§é§=g£=§°rﬁ?m 10.. Sodi um Lauryl Sulfate .
0. 00175(}) Tot al Table Wight - 1. 812470 The numbers shown in the
scherp=h i :. S R3Oy correspond'.Lq_;.h.g..LaAAL.xmLeu_aJ__nuubfrs .
above [err] : g4 Mﬁﬂd D
-10-0!00*9 ltem 1) . . . 835.000kg fmm
2.800 kg Item (2} . = | lesa38kg Premixa
1.252 kg ltem (&) : © |93885kg T Hemtd S
Ba.swtcg ftam (5) . . sasoom;g Team {1; - -
mkg -Rem (8} : , ' ' -
2.230 . ttem (7} Mdinﬂ\eorderlmedtoahgh
10.000 & ltam {1) _’ shear blender. Blendfor‘lo
. . | mitwtes.
Mdinorderﬁstedtondmmmiw- 3 -
Ble%ndforsmm.u ,
4o : . Compression-of Tablet Cores
. F “‘.‘-._ - ot .
&s.sookg ttorn (8) : 3 -
7350 kg ttem (9) =) film Coating Application
ﬁ.mm ttern {10) - . . '
Suspend the above ingredients in approximately
QOOiitemofP;mﬁadWatet.USP

"

eommm s mpe  mams v mywen s e

'% ' Final Film Coated Tablets




1. Adietary supplenent conposition to protect agai nst di sorders of bone
~loss, the dietary suppl ement conposi tion conprising a

D, and at | east one mineral. 2. The conposition of Clal m 1
calciumsalt is sal&cted fromcal ci umcarbonate, calciu | mﬁﬁ@ I um
| actate, dibasic calcium phosphate and cal ciumcitrat e GsSI i 0
of aim2 wherein the calciumsalt is cal ciumcarbonate.” 4. The
conposition.of any one of Clains 1 to 3 wherein the calci um salt content is
~ about 1000 ng to 2500 5 The conposi tiongof - Cl ai'm4 wherein the cal cium
- salt content is abaqut 1500:to 2000 ng. 6. The conposition of any one of
c ai m l to 5 wherein.the vitanin D content is. about 50 to 800 1.U. 7. The
corrp05|t|on of Caim6 wherein the vitgnhIM®: content i s about 100 to 300

-U. :8.: The conposi-tion of .any one of lains 1 to 7 wherein at’ | east one

'.m neral i-s sel ected from boron copper, magnesi um manganese -and zinc
conpound. 9; The 1comdb: oF“EPg‘F?ﬁ-‘B"- RRasiting te RFRteSbper, | :
magnepi um narwmdnduscatpbuﬂd Do Arthanidiataey e&iﬁdléﬁéﬁﬁ the group

Fherept | 10 SRR A ﬁ%?sﬁ’ﬁf BR il ol kbl E%f‘%%{”a‘r%gfjﬁé

. content:is frifAse #8d+3000 m crograms. 11.7 The; conposition of C ai m
. 8 or-9 vvherel n th&copmra camposigionnd L tlaisa abm:as.a tl@eibéld!gm 12. The

COWPOS' t i.on QIaﬂ %é”&ﬁcbqed"%' Bailfim carbonate, calcium gluconate,.

calc:.u:n lactate, dibasic calcium phosphate and calcium
;o citrate.

: * 3. The composition of Claim 2 wherein the calcium

; salt is calcium carbonate. '

‘ 4. The composition of any one of Claims 1 to 3

{ ©  wherein the calcium salt content is about 1000 mg to 2500

. 5. ' Tha composition of Claim 4 wherein the caléium

: salt content is about 1500 to 2000 mg. '

P _ 6. The composition of any one of Claims 1 to 5

. wherein the vitamin D content is about 50 to 800 I.U:

po " 7. The composition of Claim 6 wherein the vitamin D

L content. is about 100 to 300 I.U.

' 8. The composition of any one of Claims 1 to 7
wherein at least one mineral is selected from a boren,
copper, magnesium, manganase and zine compound.

" 9. The composition of Claim '8 wharein the borxron,
. Ccopper, magnesium manganese and zinc eaupound has an anion
: selected from the group consisting of oxidae, .phosphate,
. chléride, sulfate, nitrate and mixtures thereof.

' 10. The composition of Claim 8 or 9 wherein the boron

compound content is from between 50 to 3o'oo micrograms.
) © 11, The composition of Claim 8 or 9 wherein t.he
copper compound content is about 0.1 to 3.0 mg.
@. The composition of Claim 8 or 9 wherein the
nagnesium compound content is about 10 to 150 ng.
13. The composition of Claim 8 or 9 wherein the
manganese -compound content is about 3 to 10 mg.




dai'm8 or 9 wherein the manganese conpound content is about \i&‘ﬂbm

magne,5| um conpound content is about 10 to 150 ng. 13. The compesitiom of

14. The conposition of Claim8 or 9 wherein the zinc co

about 3 to.25 mg. ¥5. The conposition of any one.of O ai I'n t*he
formof an oral solid dosage. 16. A dietary suppl enent corrp05|t|on to
protect agai nst bone | oss conprising a calciumsalt, vitamn D and at |east
one nineral having a boron conpound. 17. The corrp05|tion of Claiml16
wherein the calciumsalt is calciumcarbonate. 18. The conposition of. Claim

.17 wher ei n the calgiumsalt content is about 1500 to 2000 ng. 19.° A dietary

supplienment corrp05|t|on to protect against bone |oss conprising: a calcium
sal t.jhaving a content of about 1000 to 2500 ng; vitamn D havi ng a content

| .of about ‘50:to 800 |.U.; a boron corrpoundgcontent of about 50 to 3,000

mcrqgrams a .copper conpound content of about 0.1 to 5.0 ng; a nagnesium
conmpgund content. of about 10 to 150 my; a manganese conpound content . of

about} 3 to 10 ny; 1and a'hai BEmPOSDELBI] D WIAdn & cR0OUih@réDn Mhdaind). The

_ corrpdS|t|on Ng Qr f electedfromatablet a
?z"g%’er ltgn%bf'g %% es_@% e

capsu a I t and a oir.

5. The compositi ouofanyoneof laims 1 to 14 in
i _ the .foxrm of an oral solid dosage. .
: 16. A dietary supplement composition to protect
: against bone loss comprising a calcium salt, vitamin D and |
A . ! at least one mineral having a boron compound.
3 : 17. The composition of Claim 1€ wherein the calcium
sa:l.t is caloium carbonate.
_ ' 18. The composition of Claim 17 wherein the calcium
f salt content is about 1500 to 2000 g
19. A dietary supplement composition to p:otect
agai‘.ast. bone loss comprising: :
. & calcium salt having a content of about 1000 to 2500 mg; .
: vitamin D having a content of about 50 to 800 I.U.;
. & boron cempound content of about 50 to' 3,000 micrograms:
. a coppar coupcund content of about 0.1 to 5.0 ng;
a magnesium compound content. of about 10 to 150 mg;
. a manganese compound content of about .3 to 10 mg; and
: a zinc compound content of about 3 to 25 wg.
. 20. The composition of Claim 19 in an oral desage
form selected from a tablet, a capsule, a lozenge:, a -
' cbmiahle tablet and a bulk powdn:. -
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