| MPROVED STABILITY IN VITAM N AND M NERAL SUPPLEMENTS
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da)pst kbmmon external sources are foods and nutritional supplements. As most
people do not eat foods that consistently provide the necessary daily requirements of
vitamins and minerals, vitamin and mineral nutritional supplementation has become a

recognized method of meeting accepted medical and health standards.

[0003] Vitamin and mineral preparations may be administered to treat specific
medical conditions or as general nutritional supplements. As there are a number of
vitamins and minerals needed and the daily amounts needed are relatively small, it is
convenient to administer mixtures of vitamins and minerals in tablet or capsule form
as a general supplement. Typical daily dosages of commercially available
multivitamin and mineral supplements are one or two tablets or capsules per day. It
is not unusual for such compositions to include two dozen or more nutrients in

addition to the excipients needed to make the dosage form.
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environmental water) and/or water that is loosely associated with the surface or
interfacial areas of the composition. For example, the commercially available
nutritional supplementation product, One-A-Day® Active, includes a storage
statement which reads, “If excess moisture enters the bottle, the iron may cause

spotting on the tablet.”

[0007] Accordingly, desiccants have been employed to improve stability.
However, there are several problems with desiccants: First, desiccants can be
physically removed from a package by the consumer negating the beneficial effect.
Secondly, a desiccant may lose efficacy over time and/or have limitations in its ability

to remove bound water. Thirdly, desiccants add expense to the final product.

[0008] Limiting the contents of tablets to exposure to environmental water by

employing tablet coating has also been used. While this method may mask problems
2.
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SUMMARY OF THE INVENTION

[0011] The present invention provides a pharmaceutical composition comprising
a multivitamin and mineral composition comprising at least one polyvalent metal and
at least one oxidizable vitamin, wherein the composition is substantially free of
mobile bound water. In an exemplary embodiment the at least one polyvalent metal
is selected from the group consisting of iron, magnesium, zinc, selenium, copper,
cobalt, manganese, molybdenum, vanadium, nickel, tin and chromium and
combinations thereof. In an exemplarary embodiment the oxidizable vitamin is
selected from the group consisting of Vitamin C, Vitamin E, Vitamin A, Vitamin A

precursors, Vitamin Bg, Vitamin D3, Vitamin K, Folic Acid and combinations thereof.
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thereof to form a composition wherein the composition is substantially free of mobile

bound water.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The invention provides a nutritional supplement composition comprising
at least one polyvalent metal and at least one oxidizable vitamin, with substantially
improved resistance to reactions that lead to darkening and /or spotting and reactions
that may reduce the potency of oxidizable vitamins. The invention also includes
methods for making such a composition and methods of preventing or reducing
oxidation, improving the stability of oxidizable vitamins, and stabilizing the

disintegration time of a multi-vitamin and mineral nutritional supplement composition.
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[0019] Polyvalent metal cations are believed to serve as catalysts for oxidation
of vitamins and the process appears to be facilitated by the presence of water.
Traditionally, environmental water or loosely associated surface or interstitial water
have been believed to be the source of water that facilitates the oxidation of vitamins
in the presence of polyvalent metal ions. An observation supported by the fact that
vitamin oxidation is accelerated by increasing humidity, and to a lesser extent by
increasing temperature. However, while this source of water can be a factor, spotting

can still occur when these sources provide negligible amounts of water.

[0020] Certainly, preventing multi-vitamin and mineral supplement tablets having
a plurality of vitamins and minerals from being exposed to moisture will help maintain
both chemical and physical stability, but it is frequently insufficient to prevent spotting
over the commercial shelf life of multi-vitamin and mineral supplements and/or make
a significant impact on the lengthening of disintegration times over a time. The

inventors have discovered that water of hydration of a crystalline structure,
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afag sy ousadiygad GbrM, RO sRMakbility” may refer to chemical stability and/or
physical stability. As used herein, the phrase “chemical stability” means the ability of
a compound to maintain its chemical identity over time. Accordingly, stability implies
the ability of a chemical species to resist oxidation or other degradation, for example.
As used herein, the phrase “physical stability” means the ability of a composition to
maintain consistent physical properties over time. The ability of a composition to

maintain a consistent disintegration time over time is exemplary of physical stability.

[0024] As used herein, the phrase “mobile bound water” means bound water
which is attached to a chemical entity via some form of bonding and that may
become available to facilitate chemical reactions under ambient or near ambient
conditions. Water of hydration, particularly water of hydration in the crystalline

structure of dicalcium phosphate dihydrate is exemplary.  Although generally
-B-
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near anbient co
Multivitamin and mineral supplement mciudes compositions comprising, at least one

vitamin and at least one mineral and, optionally, related nutritional agents such as
carotinoids. However, as used herein the term multivitamin and mineral supplement
does not include supplements with complex plant extracts such as for example
complex multi-component herbal extracts and/or compositions with large amounts of
hydrophobic material (e.g. greater than 30% highly hydrophobic material such as, for
example, phytosterols) which add additional complexities to the supplement
composition. In other words the invention is directed to resolving a problem
associated with conventional mass produced nutritional supplements generally
referred to as multivitamin and mineral supplements that containing a plurality of
vitamins and a plurality of minerals. The terms “multivitamin and mineral” or
“multivitamin and multimineral” should be interpreted in an equivalent manner herein

when they proceed the terms "nutritional supplement”, “tablet”, or “composition
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r 8600 BeSorhpiteny &I YreS&rR! dfteR DRSS mahtHWB&rRSd 8f80% of the original
hydrati on associated with nutrients may be used and/or

tﬁfzﬁ't?a?“?%?c%“%ﬁ‘ﬁil?ﬁ?%me?“%&r ated forns may be present in
conposi tions designated as anhydrous A maxi num val ue

for nobile bound water can be cal cul ated by sunm ng

t [m)zmtsseé\sofsed thereimttbe term pphvaleniomefar meaisha metal ion having a

c ent wat er of hydration and conparing it
tg&?ﬁ% 2t érrr%gs of the corrp03|t|onto arrive at a

per cent age [0025] The term mul tivitam n and mneral”
[tivitam n and ner a pl enment (s) A
Jbn9aBl beRsiier Beliednt (7 o aROaHG SETBh AT S L iger @ fat or
tW@@er\équ@lB itz tﬁﬂatﬁ@@@bﬁ&ﬂf@%ﬁcﬂﬁméSdelgfatﬂabrﬂbrfd @fdse oxidation
m neral _  mat eri

Y i T BerEoriG B8\ GrosiRBREN! e Oxicizable
COxf@?ﬁ!h|§ limt@udeatbut Q@Shotamtekdltlbamtmmrtd ‘aftarh:ﬂa?twmn A, Vitamin A
m ner a a ate nutritiona agent S
Chrcuaore Yariha aomtny, Mieiek, Bdoldadra  oents

mul tivitam n and mneral suppl enent does not i ncl ude

suppl enents with conpl ex plant extracts such as for
efQ028] e claplisswssad ahoveotsdneantion apiglssesctheatiidesisaly dieraction

C 8BRS L I8 BralMidd WA BEVABRUMeE $ns in the presence of mobile bound
water. Accordingly, the invention is applicable to a solid form composition containing
one oxidizable vitamin and one polyvalent metal ion whether the oxidizable vitamin
and the polyvalent mineral ion are the sole active agents or part of a mixture of
vitamins and minerals. As noted above, the invention is particularly directed to
complex mixtures of vitamins and minerals of the type found in commercial multi-
vitamin and mineral supplements. A listing of vitamins and minerals and related
agents that may be included in nutritional supplements and dosage amounts are set
forth in established reference guides such as the United States Pharmacopeia
National Formulary Official Compendium of Standards (i.e., the U.S.P.-N.F. Official
Compendium of Standards) or European Directive 90/496/EC including amendments
which are incorporated herein by reference. Amounts of vitamins and minerals may
vary in specific embodiments but should typically fall within the dosage amounts set
forth in the U.S.P.- N.F. Official Compendium of Standards or European Union
Directive
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hydr ophobic material (e g greater than 30% highly
hydr ophobi ¢ material such as, for exanple,

w@boosaetoes ol s) whi ch add additional conpl exi tiBST/US200$1€53960
suppl enent conposition In other words the invention is
directed to resolving a problem associated with
conventional mass produced nutritional supplements

generally referred to as nultivitam n and m neral
si#fpPlenmenysareinatand sRREde TG s Whidrapy iD? ipgludack igrmugvitamin and

at@&gle?al Fﬂr%eﬂ%ﬁéﬁé QIE ume N&k s nbherdies M5 vitghik iy ‘E/@e%iﬂ E|E hiamin

m ner al tivitam n and Itlmneral sh

@/ttamre%)r @b@féwrh Vatﬁanaﬁv@a@ﬁt(vlmﬁe&» myrlé%wﬁéﬁmm Be), folic
tQ@ d&%@@ﬁ%ﬂs {\h@nﬁ@w Pa\%‘t‘éthéﬁ;b gea 11\/&%94 BIeBbtin, Vitamin A (and

let™ , or "conposit [0 he term " pot ency"

r\élmuésﬂx pfﬁwrﬁ@rsdnwwﬂo@ ‘émmiedﬁuqm%f B sepwienyitamins, B complex
Tﬁé%t&dat:é)% o@r%s%%%g eﬁe@%llﬂe ahti 1R&SiBI Sort&Sahdde, and carotinoids such

I cacl ous anount grven co onent at a grven
t aSTRISIR, YEPRRIS 26 ﬁxaréhm hé”daﬁﬁ‘iaé A¥Nipus @hiigse \Beminge Vitamin C,

SQ%EiA ETRAARIN AaVitéiniS &5 00fkhih T8, Viah&ak bid fdﬁ@ta%iﬂicé’re'kﬁow to be
expressed as a percentage For exanple, a 20% reduction

|Wsﬁ©@té¥ﬁ:§p eridetafpnentivieraintand Miesd ﬁf@ﬁ@rﬁféprﬁea@é the vitamins

URBdd SieCl/thGROEC Qe \RARHNE & pSRABRAREBUsApRBIEISBLidation in the
after a three nonth period is §OA> of the original

ePERenEei B ey elst cBdponent A [0027] As used

herein, the term "polyvalent netal” neans a netal ion

havi ng a val ence of 2 or higher [0028] As used herein,

t joe3tler m Vieatnidi Zald ecowintay mfowmu @splycdrbiceatiien anultivitamin-

fat t ol upl e vi ' t.g ub it
Pl Bhdgadty xtohRodnos Soplbatl; bichalf o oncaton. i
fmmrinomlat ieda bs;gmm@nprc@semce)rdb waiterg and darperhlygal Afiernatively,
net al i di.zable vit . I 0] i m -
%sc {5) Ra( ta% a{e?ytda %%IE eskﬁ o5 Q%mﬂb@bfhﬁgﬁnw% z%\rédu%é Sﬁ’lmty for
pwateurrwrbse uddédt aReducB6 spdftingud obdeByed\Vidiraacorky! pairditate, but use
f | ] v Vi i,eNn .
car BBl S B RtT P SuPERREE QU rebiB b Sy Pconsicered
VA$(_E)WthS)antd‘Ie polrglativentexpstsile cangared tohascpries enidearaf is less
ngoqlerlwt‘%hgl%) gggorbic acid (42.5% vitamin C potency) necessitating higher use levels
and larger tablets for consumers to swallow. Ascorbyl palmitate also has poor
powder flow properties which lead to processing problems particularly during
compression and typically yields tablets that are subject to substantial increases of

disintegration times over product shelf life time frames.

[0032] Coating or encapsulating ascorbic acid with various barrier coatings is a
possible alternative to preventing or slowing oxidation. The inventors explored this
strategy, but for the experiments conducted found polymeric film coating to have an
undesirable negative impact on tablet disintegration. Accordingly, the inventors’
discovery that water of hydration can facilitate oxidation of Vitamin C and that
avoiding including components having mobile bound water in compositions
comprising Vitamin C, provides a practical, cost effective means for reducing
degradation reactions that lead to darkening or spotting.
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wat er Accordingly, the invention is applicable to a
solid form conposition containing one oxidizable
wo damm’and one pol yval ent netal ion whet her P&EUS2008/053960
oxi di zable vitam n and the polyvalent mneral ion are
the sole active agents or part of a m xture of
vitam ns and mnerals As not ed above, the i nvention i S

ticul a directe conmpl.ex m xt s of vi

PRt oo it "€ s S Bipleaf SRse Rl Ren) ofareD Scetate in
vhtéamma]n@hdnmﬁrrﬁl taSlt@t%g| emnfé@n}ﬁnhlof sﬁ:teﬁ@qbgf had F&gﬁ (Fjlﬁmd to be
and rel ated agen a | NCl ude

RSB BlseP e e e o e seatse! Bteranationp 45 fresence of
fU o6l alémt m&babl;)% shgslcdigf erenae gﬂaéjéie)g @@@lmoasortthme significantly
o e an kP ERIo G REN BRLCPPHA PP soteny
gg}ﬁzetﬂflda émﬁolrcag@ﬂdméd@ﬁdambnt[iiﬂ\?m%ﬁiﬂ @o@ﬁqmp\aa the ?uahty of the

I N ual n S | C r COI‘ r at ed
nBH BTy UPBREIATh A ATBN & YA (AR RPRERa| Emponents

MBYVIN@MObIIE bsPee Wate? i€ rboEbsTRdHsScamrisHIaoVitaibh P tezRkéy oxidation
fa%\}ll. within the dosage anbunts set forth in the US P
- ON'E"'f5-ci al Conpendi um of Standards or European Un
o Directive[0030] Vitamns and related entities which
be included in nmultivitamn and m ner al .
pf@34t at i HlirerplaarniciemByPe drcudegtin Imtl’ﬁ\lﬁtéﬁﬂ”t and/mingiglpugplements

Vlntcﬁx@bnbgt a‘;é“n@mhﬂm(aéftbaﬂbﬁ‘ Blihe, rn'\éb‘?ufe%l@ iV steggid?n copper,

B2) niacin (Vitamn B3) pypdoxi ne tamn
fé@'piemama@ga@@ﬂ@aﬁ@mm@C(lmdteanmnvmwyﬂ borerhtéstkRk fin cPhosphorus,

agh@ ot @6‘84‘( %monde Bbﬁ’cﬁ 'p%tasyuﬁfamhmn@ra( ?Hg\pyhérﬂ \JP rAultivitamin-

precur sor Sé tam n D, tamn K, he
vm@m'ﬂ@a! b@éﬁmﬂeéxplﬁ@lyaitr@‘dd%(bhﬁrﬁ@ﬁﬁ@lfé” slie® S@\lgfommeﬁéhould be

agdnhiesictftally fREeRXRORAEIONANd carcinoids such as
lutern, |lycopéne, zeaxanthin, and astaxanthin O these

vitamns, Vitamin C, Vitamin E Vitamn A Vitanmn B6,
VB, st S0 e B O] PRt b verr o
prep@iiadtioon sF&f sdniee hydna'@m sadts Isuslt ed, fabexampl¥| tiaafciumCphosphate
galﬁ&%?f g%angLﬂrﬁlrewa er o };r%/ls'ltla Elzlt}é)nsfls'l Sr’w%:oeuqtelbghgd tW%ter that can become
available to facilitate oxidation reactions at ambient or near ambient conditions.
Accordingly, avoiding use of salt forms that contain mobile bound water removes a
significant source of water and reduces the propensity for moisture facilitated
oxidation reactions to occur. Using anhydrous dicalcium phosphate as a caicium
source/excipient instead of the commonly used dicalcium phosphate dihydrate is
exemplary. Salts with water of hydration may be generally avoided, or as water of
hydration in crystalline structures has traditionally been considered to be unavailable
under ambient conditions, testing to determine if a hydrated salt can contribute to the
oxidation process may be done. Such testing could be accomplished in any of
several ways. For example, a test composition comprising the hydrated salt, an
oxidizable vitamin and a polyvalent metal ion could be prepared and subjected to

stability testing.
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presence of polyvalent netal ions [0031] Vitamn Cis
comonly provided as ascorbic acid in

wondositvior@n nimul tirni neral tablets As ascor bi cPeriUs2008053960
particularly susceptible to oxidation, it conmmonly is
a significant contributor to spotting and darkening
Alternatively, ascorbyl palmtate, a hydrophobic ester
of Vitam n C which has a reduced affinity for water

mg036¢ us PR ANGERS sFHET FIEPISS BRYEIE TS righsac of By pxample,
Pl AlrEn, MEENEREN Afin@SERA, cBAbdR ER, BRRganese, molybdenum.
di'sadvant ages whi ch neéd to be carefully consi dered
AS’%’&ﬁ%VT‘ 'ﬁi‘éﬁ% tt”a?féj P@ownafara/@qoy!dés%ﬁbﬁﬁ@é@%ﬁpﬁﬁn@atfteometa
aﬁpgr yWaRket dtaadld hsy be§sale@t @Blal tdﬁ%a?%‘é%;’%‘e%%tr@n reactions;
%vitamn C potency) necessitating % use
I 89@?‘&raﬁiﬂ>nl &PGeFORREH| B0 #16r kB@ﬁ%ui‘Pe@@ Parisiiarly opyoblematic in
ASRAMANh nOa?Hamqh@Fae c8hpBsitids. poor powder flow
properties which |ead to processing problens
particularly during conpression and typically yields
t st 0 nti nar e
df:ﬁila?ﬁ egr & I:lgﬁﬁ%ﬁﬁggﬁ)gcglée’t}o%par%ggg{ea il %n;i ??q( ?aedﬁéw a muitlwtamm
f padresing@082npCaien ntpyopotemeip el atsnong:eacsfcmobmec bagidwater, the
mr{vgnt\é%{ hg\%s ak%ﬂfnr éce Eorﬁ%%wyn@s%d' @Md?atgg glc dm? sa ts 'ﬁ] be particularly
[ m@tﬁtmmhs: e>QJd:€d¢zem bhn)sphster atlfe,@yateblatcdmmomlyleused in commercial
e t 0 ans r| 0
DAV, 2ad PP R e 20 BetiRe' §,5, apliy B4 afelient nat
dpsnvrdleegea@rabben%tso ridiadditign td previdimgenatanrms andmﬁomr@nys nutrients,
Vh Y)@éf@r e>& %%raptré;%} g%‘m&@%‘ (ﬁgﬁés a%‘dgﬁéﬁ?é‘r (9 fuent. Due to
hév engpcfmmulr@nbmm,ddlm«;sem mmspm@mmwn@nseﬂmrwmmm amount
V] I ost effective neans
¢ 8+ F PR e B R AR nat Tead to
dar keni ng or spotting[0033] Vitamn E is typically
I ded as ocopher acetate in ,
isﬁl tarﬁ‘%o%’?ﬂ%t}ﬂr ?taiFa{) éiaéorl‘_io amgHptayied. gliminating the use
Vbi &¥ Rofmnitas hip@ratedl @wndoft GicBRiUBABhbSBHAE Idan reduce a significant

susceptipl e to nojsture jnduced chem cal degradation
i ﬁmpHrg r e dnelilegpound water ava:lable to facilitate the undesirable oxidatio

reactions. In one embodiment, elimination of the mobile bound water associated with

dicalcium phosphate is accomplished by using anhydrous dicalcium phosphate.
Anhydrous dicalcium phosphate provides the calcium and phosphorus nutrient
benefits and excipient benefits without any mobile bound water to contribute to the
undesirable oxidation reactions. While use of anhydrous dicalcium phosphate is
generally beneficial, it is particularly beneficial in compositions comprising large
amounts of calcium (e.g. compositions comprising more than 150 mg of elemental
calcium per tablet). Further, anhydrous dicalcium phosphate may be used as the
sole source of elemental caicium in the multi-vitamin and mineral composition or,
alternatively, used in combination with other calcium sources such as, for example,

calcium carbonate.
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pol yval ent netal ions Typically, Vitam n E oxidation
does not contribute significantly to spotting, but the

woz2i0dadiooen of Vitamin E | eads to nmarked decr eaBE@REUSIV08/053960

its potency over time Accordingly, the oxidation of

Vitamin E can inpact the quality of the nutritional

suppl enent over tine Likew se, avoidance of including
onents havi E*? nmobi | e bound water in conpositions

Pl si nghe/MUdhy'i?TEN PR (AU PTPratosona i fcqerdance with

[@1@345}es|¥hﬂ€ih@érﬁlomhbﬁéh in@Yyd&e foncoradedininistittidn ikt Qms@ld form.
nts include, but are not Iim

and ni_ner al
t 9CCqHigaly- i'b&fc%é oiRHReZ S d??ﬁ&e gl dhe Lﬁﬂm%ﬁﬁérmay further

Cadriprisd ei&f@ﬂ@%&@jorsdrbctéé@iﬁg améybdgammn tbaﬂlaéihiﬁmand minerals.
b%r on ni ckel orus, chrom um cob

hos
XSPRlaY e@ﬁ&%?%@%ﬁ?%%@%ﬂﬂ%ﬁ%&ﬁ? §%lfm'ted’ to, absorbents,

ntildehisl triabbranigl tcoistdies, adtabifddr £t Sledd, it deps Cakinye rants !ubncants
pr ovi ded in salt form The salt form. used shoul

CHEH 10 G8BT o B CeBpB o ssiop PRI (6038] S0 grgbervatives,

CBFRSs, tdhfickRkiveetdhyrsbeathiytl ERé &endror diSpdiaatitighibrRaergs, solubilizing
wat er of &r ystal lizati oB@For %orre hydrated salts such

ad9eniHng &ﬁ*b?@f%ﬂ*%&%‘ §E?r?§te di hydrate, the

bound water of crystallization is nobile bound water

that can becone available to facilitate oxidation

r BQ401 onsGaneraithiaxgipients ARG Prepabsied idsdmeimn tonsose skilled in the

Agr"? %féjéggalb)@ fo@YJQé A pRItNREMAT arﬁall\ﬂne?é? Je tptogiﬂBn§ 8@ ifvention so

ound wat er renoves a Si I Cant source
V\}Qﬂ@rasaﬁww deluwésnalige atgeinat tcynffamhtﬁtﬁ oKidegon reactlons For
aé%ﬁ?rléo %@ngg)aé:ngﬁ?mqaﬁg @é\ﬁtgme B}ékgrbggeféﬂ it Wy ¥E desirable to avoid
suﬁm@évaéstba@aerﬂxcnpmt éad;r@mulath@ assathih Rgid @eﬁarch is hygroscopic.

dhfralek M‘O%BWQSIS ‘%Qﬁ(ﬁé ner%&frﬁx%pl %gé’odr%' LS td HpPMc

wat er of hydrati on y avoi or as
waydioxgiropylaretyicgiulpse)cr yst al | i ne structures has
traditionally been considered to be unavail abl e under

anbi ent conditions, testing to determne if a hydrated
spbé1lcan Tentosdyetferrh of tHeecompositions of the present invention is a solid.

However, solid dosage form may contain non-aqueous liquid or semi-solid
components. Exemplary solid dosage forms includes, but are not limited to, tablets,
caplets, capsules, chewable dosage forms, powder, sachet and the like. The daily
dosage may be included in a single delivery unit or may comprise multiple delivery
units. Dividing the daily dosage among multiple delivery units may be desirable if a
tablet is used, for example, to provide a tablet size that is convenient to swallow. If
multiple delivery units are used, they may be administered one at a time or
administered at intervals during the dosage period (e.g. typically a day) if desired.
Accordingly, it should be understood that any amounts of the vitamins, minerals or
other related nutritional agent disclosed herein are for a daily dosage and that
dosage may be delivered in a single delivery unit or multiple delivery units. Further,
dosages are for the amount of the specified species of nutrient and the mass of any
counter ion and/or ligand associated with the specified species is not included in the
specified amount.
12



oxi dation process may be done Such testing could be
acconplished in any of several ways For exanple, a

WO e®@B8/1c0MPOSi ti on conprising the hydrated sal t PCBEIS2008/053960

oxi di zable vitam n and a pol yval ent netal ion could be
prepared and subjected to stability testing[0036] Mny
m nerals salts conprise polyvalent netal ions For

exa le, typically iron, nagnesium zinc, selenium
ng cBb%Pﬁ#@ﬁﬁh©@H@§€@” ‘?E@EMU%?W&ﬁ@dP {1ffal supplement is a

nia%@'preﬁakéb Be GRICPBbHPIAEIN RRANSHShikiAg @xB&di r‘ig fHr ®mposition
in which the netal is in a polyvalent state

ptl ‘Wé’l waer rdbamangifcpg cE’éQC&ISWeT hexPY8eieais qf é&@qrﬁw&sttron can

heagy&ilendetio @e@d@m%p B&HbinBASorAESMKIREIMIN b Ay Bther dry granulation
particul arly oblematic in multivitamn and m nera

cBRBBSPt |%W§‘ﬁt'®@37ﬁvewfaﬂé*aﬁ%n BlaYd¥e WsRdr afipwaver. if wet granulation

agHP6 @d@@u&“b@@e@@&atﬁ@' i§ ugé&grdcessa\ng"rytlebg Chb@dine ddthned to limit
m neral conposition may potentially a source of

n%’ﬁ?olséreb&}‘{ét%f‘ Y OC]SREY| ?ﬂﬁeﬁ@d@ ?fée\?:év? dexig fupegy completion of
ceEnmRtion He@er dsgihgt ed cal ciumsalts to be
particul arly probl ematic Dical ci um phosphat e,
di hydrate is commonly used in comrercial nultivitamn
and m neral preparations i,t is a low cost
i ngredi ent that provides séveral benefits In addition
to pr ovi di ng cal ci um and phosphorus nutrients, it is a
usef ul ﬁ Plent for arlng tablets serV|n
anhS Qs

b4k B enampss b 108 wg At grﬁggﬁaments of the

rmb@qnoella;alpmwa@dnhq%aléaue 20548, q‘ﬂ@@é b@ﬂ§os’ﬂtrons are re resentative
nmount of a COIT]’TEFC al ivitamn

nifi c
PEIMR %nghq 063 coRPeBH ATy arg Bk the SHage Bhibe imvention

fﬁkﬁ:ﬁ@r@ @Evs@@@lﬂéﬂlllw&@@ve Qhﬂpﬂﬂsé@t TRE mMunevitsssin &indt MReral nutritional
conmon dr at ed . af di c1al cium ?hos hat e can reduce
{n Jebles

S%qpberﬁ“? B £EMRA el rodiel B1EEHOWRE & dally dosage and

awﬁﬂcblﬁblh@ubobé agintihib@te tman@rmiaﬁmreabd;@g@md@t 60@ one or more
nbodj nent Sél m nat i on of the

eactio bi |
BRI ot o RSB FaT O RrHsaf ATk o Ay Sl g Gne of spaced
amtéwawé iRinied By day.nghandneiirnsisindcsat chremophes pdpatlied nutrient

component and do not include the mass of any counter ions. Accordingly, the
specified component may be derived from any pharmaceutically acceptable
compound or salt. Further the examples give amounts of nutrients (e.g. vitamins or
minerals) and it should be understood that the specified nutrients may be combined

with one or more excipients to prepare a final dosage form.
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Anhydr ous di cal ci um phosphate provi des the cal ci um and
phosphorus nutrient benefits and exci pi ent benefits

wowdosaato7@ny nobi |l e bound water to contri but e POT/UE®08/053960

undesi rabl e oxi dati on reactions While use of anhydrous

di cal ci um phosphate is generally beneficial,
particul arly benefici al
| arge anounts of cal cium (
nore than 150 ng of el enent
anhydr ous di cal ci um phosphate may be used as

Furt her,

multi-vita
alternativ
sources suc
The mul ti -
i n accordai
for oral a
in order t
may furtne
aides in a
exci pi ents
limted to
col orants,
di si ntegra
ant i adhere
preservati
sweet eners
agents and
General ly,
t hose skil
multivita

(B

It

C|un1per t abl et)

'S
in conpositions conprising
np03|t|ons conpri sing

the sole source of elemental calciumin the

T\r’@;r@dié‘ntm neral conposi tArﬁéth/’fDar{Dos _

SR LIS | n r-nnr'hl nafl fa Ya TRV | 1' r- clum
N"@@m A&ﬁm S} cal raaQQ* Ua_r_bgna_t_e_[_g_:)gg]
tha'ﬁ*ithand m_ner al__nut AOIOI nal conpositions

véaminh the present invdnbion are i nt ended
Mitanix € 429c0rbi¢ acid) sol ilBOmEm Accordingly,

b Vitamin B! gbibinin)dosage fldr¥ringt he conpositi on
Viempy B2 gibefaiipi ent s and/ 01g processi ng

ddliddiron to vitam ns and Aimeral s Exenpl ary
Fidmpr BE gssidodngi ds, ijricingde but are not
FamsAgigent s, di |l uents,| 4obawey ant s,

Fitamid B Z2{c§anddobhieimn) | megr s,

TPSthotiEid Ag@tS, Wettingoadgnts, glidants

CSicigRgar or fiim coatizg /Agents,
BRos f 'Sers artifici g PWRG T ENErs, ma ur al
I ?\ 5 &dlllb lIII LKBIIth\;—R)m [0]] UUI I I LI llg
1Sp6) ke ofr —sone conbi HﬂJhbun I.IIUIU f0040]
AN P ents and-procesging ghds knowntp
M@Qﬁ”?ﬁener al—conposi-t mm i nti on

so long as

facilitate oxidation reactions For exanpl e,

enbodi nents containing ascorbic acid it may be
desirable to avoid using starch as an excipient for

granul ati ng ascorbic acid abABitaEch i s hygroscopic An
exenpl ary suitable granul ati ng agent for ascorbic acid

is HPMC

Ingredient Amount/Daily Dosage
Vitamin A (and precursors) 3000 1U
Vitamin D 400 1U
Vitamin E 451U
Vitamin K 50 mcg
Vitamin C (ascorbic acid) 90 mg
Vitamin B1 (thiamin) 1.5 mg
Vitamin B2 (riboflavin) 1.7 mg
Niacin 20 mg
Vitamin B6 (pyridoxine) 2mg
Folic Acid 400 mcg
Vitamin B12 (cyanocobalamin) | 6 mcg
Pathothenic Acid 10 mg
Biotin 30 mg
Calcium 200 mg
Phosphorus 100 mg
Magnesium 100 mg
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(hydr oxypropyl net hyl cel | ul ose) [0041] The dosage form

of the conpositions of the present
wa odosdotdomever

i nvention is a

solid dosage form may contain PCT/US2008/053960

non- aqueous |iquid or sem -solid conponents Exenpl ary

solid dosage forns includes,
capl ets,

t abl et s,

powder, sa

but
capsul es,
het and the like The

are not

aily dosage nay

limted to,
chewabl e dosage forns,

e

i ncl uded ir
mul ti pl e de

anong nul ti
t abl et
t hat

is \
is col
units are
or adni ni st
(e g typice
shoul d be |

Potagsiit e del i very uni

t4Q)'mgmav conpris

a

|Bovery units Dividing

t th meg | vy dosage

@heodedni very units may

1B "esirable if

1$gbpef or exanple, to p

q

rowmgde a tabl et

$ize

vedhment to swal low | f

mAGtinpy e del i ver

1sed, they may be adm n

| s eged one at a

tinme

#Ganksd Ntervals duri

Pnighe dosage pel

i od

UNiofystiedasy 11 desired

Aeceegi ngly, 1t

TiRRiR0d (hat any anj

WY §icQfT the vital

M ns,

m nerals o
herein are
delivered i

del i very ur

the specifi
count er

mul tivitam
prepar ed by

i of
speci fied 9
anmount [ 0042

gmclgﬁr refated nutTiti

OJi§lg agent disc

sed

IT(]H d Udl i Yy UUbdgE dall

dlﬁqc dosage ey

be

!\'La?\aai'u

gl edetivet Y oani
PN |

Oiﬁh nuulplc

I o U

moutT

of

any

AYEPREN®I ner al

Qunnl ene

Ata@PEd  conmpr ession

n@OOi BCS t abl ot
YR8 avoi di ng

exposi ng th

manuf act uri

conposi ti orn
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Watinde prebl ended, se

chfemgi al | v _conbi i
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Al ternatively,

wet granul ati on may be used However,

i f

wet granul ati on and/ or aqueous based coating is used
processi ng steps should be ggsigned to limt exposure

to water

upon conpl etion of granul ati on and/ or coating

Ingredient Amount/Daily Dosage
Vitamin A (and precursors) 5000 1U
Vitamin D 200 11U
Vitamin E 60 IU
Vitamin K 25 mcg
Vitamin C (ascorbic acid) 120 mg
Vitamin B1 (thiamin) 4.5 mg
Vitamin B2 (riboflavin) 5.1 mg
Niacin 40 mg
Vitamin B6 (pyridoxine) 6 mg
Folic Acid 800 mcg
Vitamin B12 (cyanocobalamin) | 18 mcg
Pathothenic Acid 20 mg
Biotin 45 meg
Calcium 250 mg
Phosphorus 160 mg
Magnesium 40 mg
Potassium 80 mg
Boron 60 mcg

in processing and provide effective drying




EXAVMPLE 1 [0043] Three exanples of the conposition of
exenpl ary enbodi nents of the invention are provided in
wqaadmsaelolg 2, and 3 These conpositions are PCT/US2008/053960
representative and exanpl es of the many conpositions
that are within the scope of the invention and are
provided for illustrative purposes The nulti-vitamn
and m neral ——phutritional Qllpp| ements pyprrnl ified in
Tabl es 1- 3 |deoMiitanded to _he a d ??Q/mﬁ@manp and
typical | y vidk@RPehe adni nistered inO0&Med or more dosage
units (e g |dadiner nore tablets) |fI13AIMEYpl e dosage
units are Jgsem t hey may be taken @% ngne tine or spaced
i nterval s quiammpnebe day The anpund sig ndi cated are of
t he speci f ijddolpbdeniuent conponent amimdg not i ncl ude
the mass of| Ssynigaunt er 1 ons Accoroh nghy, the
speci fi ed gamnaent nmay be deri veld4 igom any
phar maceut iicahd y acceptabl e conpound n@y salt Further
the exanpl eCEjby® anmounts of NUTT| gNfg (€ g vitamns
or mneral sy and 1t should be understood that the
specified nutrients may be conbi ned with one or nore
excipients to prepare a final dosage fornlTABLE 1 TABLE
2TABLE 3EXAVPLE 2 [ 0044] QA@E §£Ems stability data
for tablets of an exenplarg bg nt of the
invention prepared w th anhydrous dical ci um phosphate
as conpared to the same conbination of ingredients

pi®4l ed iTAblEHE SkameskRaliedalaileHablRls exdepreBplatyHembodiment of

difealnGbmBnPpepRRAt Ritdi hndaats d{\@amtﬁe;%dsaﬁé@a& %mpared to the
anhydr ous di cal ci um phosphate Both sets of table

Cé@ﬁa?I@@W’moﬁﬁt'%ﬁ@?ntﬁﬁ@f?%?@ IMEREdSAVE traFANGr (‘l\)'thatﬁa exception
3that %&eﬁ@bﬁt Vbép’#&@ dnyande t Ngs RREYYRkRRY Hf—‘ta%h%/drous dicalcium

cations of g%talet Iron(asferrousfurm
8

19@0ﬁwm%b|8@éh ReANIATE CaBPiERgrRS ManRRIRE dporbie K vitamin ©)

NHAd 80118k IOPRRIMIL ESakd el é‘oly@éle@n@)neté%aﬂ@ﬂ{st@bi@ﬁwg%tﬂ& Iron (as
(as zinc oxide), 2 5 / tabl et manganese
ferrous fumarate),” 100 mg/tab et Magnesrum (%s magnesium oxide), 2 mg/tablet

copper (as cupric oxide), 15 mg/tablet zinc (as zinc oxide), 2.5 mg/tablet manganese
(as manganese sulfate) 5 mcg/tab Nickel (as nickel sulfate)and 25 mcg/tablet
Chromium (as chromium chloride). As indicated above, the only distinction between
the two sets of tablets was that one batch was prepared using dicalcium phosphate
dihydrate and the other batch was prepared using anhydrous dicalcium phosphate.
In both batches the amount of calcium per tablet was 162 mg and the amount of
phosphorus per tablet was 125 mg. The tablets were stored under the stressed
conditions of 1 week at 55C/95% Relative Humidity (“RH”) plus 3 months at 40C /
75% RH. The tablets were examined and tested initially and at the end of the test
period.
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(as manganese sulfate) 5 neg/tab Nickel (as nickel
sul fate)and 25 neg/tablet Chrom um (as chrom um
waebkdoenome As indicated above, the only disti nECT/082008/053960
between the two sets of tablets was that one batch was
prepared using dical ci um phosphate di hydrate and the
ot her batch was prepared using anhydrous dical ci um
phosphate I n both batches the anount of cal ci um per
tablet was 162 ng and the ahDBRE 4of phosphorus per
tabl et was 125 ng The tablets were stored under the
stressed conditions of 1 week at 55C/ 95% Rel ati ve
Humi dity (VRkfhin @l ug \BtanmomEhs | tisidt€Gratio 5% Bidintdweation
abl et s weB&bdiatt nedtamiity Pest aime gihttieal | y| Gindk @iftet)he
end of theotiegial perijad™XBILE 4 |[ 0045] As Taple 4 shows,
under t he| specnf i ed |stmess conditi ons, tablets
pdiepaiuved WeT B anhydri@zss di cal ¢iuam-plrospkat e Mdreweth Anr
spiisspaatei al |y hi gherl potency ¢f Vitamins C and E at
| tieyerak of the tine|period than those prepared wth
dactaydrousnt pbgsphat e |duiydr at e | Ceo g 3f40minYi tlagBn 16 BRing%
agicgloiopar ed to 57 4% and for Vitamn E 94 2% as
cotmpanatd 1o 62 5% Al so the disintegration times for
the tablets prepared wth the anhydrous dical cium
phosphat e showed substantially | ess change over tine
than the disintegration tines for the tablets prepared

Ugjong) di cal Q’le@éﬁe s d@ﬁ(ferq}l@ggé'cﬁfea s[trgg @Anoﬁ%%@ WhRMbrepared

examnation at
t With eandy@iogpadiericiuint phesihgty sheweld omlscrbsntaﬂw!asptlgaere potency of

sORMEHs aﬁausd&rm@ e% R cihkntn@ e%e@ éﬁ%?ﬁh@? ‘ﬁ%red with dicalciu

prepared wth dical cium
seinspaatei aihydrateetsal fcan\dltaéwe@n%ﬂ 8°é>p@$ tdompaf@DAY]57.4% and for

M?ﬂ @94 F% 53060%355 ?@td %9% ' RRBo S4B r %ﬁq{nlu%%gr thB tablets

sone e al ‘ation and e
p@fﬁp%éwwth@Iaé.vhwryuwlcahtﬂ@ Bheapbiieghowedi SIUbsﬂ@etlaHy less change

over time than the disintegration times for the tablets prepared using dicalcium

phosphate dihydrate.

[0046] Upon visual examination at the end of three month period, the tablets
prepared with anhydrous dicalcium phosphate showed no evidence of spotting and
the tablets prepared with dicalcium phosphate dihydrate had substantial internal and

external spotting.

[0047] Although the foregoing invention has been described in some detail by
way of illustration and examples for purposes of clarity of understanding it will be
obvious that certain changes and modifications may be practiced within the scope of
the appended claims. Modification of the above-described modes of practicing the
invention that are obvious to persons of skill in the art are intended to be included

within the scope of the following claims.
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obvi ous that certain changes and nodifications may be

practiced within the scope of the appended clains
wobasfiowas i on of the above-descri bed nodes of PCT/US2008/053960

practicing the invention that are obvious to persons

of skill in the art are intended to be included within

the scope of the following claimsWHAT IS CLAIMED |IS: 1

MH Q! d mneral conposition conprising at
I P-.g@ig-ent nmetal and at | east one oxidizable
vitam n, wherein the conposition is substantially free

of nobile bound water 2 A nultivitam n and m ner al
conposition as claimed in claim1 wherein the

pol yvallent frefaltivitamie|aget Bneral o AYTPRSIRNO GPMEHHEY sati tegst one

OpoliVeidht HBENGRH WD leZdtNéne BLLSAbIEMitafMPPERereMORR! Lomposition
nmanganese, rmlfkliggenum vanadi um nickel, tin, chromum

aPiPSEBIBINNARS BfigoRilseiwBe Watek mul ti vitanmi n and mi ner al
conposition as clainmed in claiml or claim?2, wherein

is

t he oxpdi zaRlBunitafiih Bnd Sis@hieehebshibR Bs tthemed H@aim 1, wherein

consisting of Vitamn C_ Vitamn E, Vitamn A Vitamn

ANSrREOUPSEE 197! iR APIRCIBE, oM thErArAUDSONIATNG AT TOR, megngsium, zinc,
AsdighiaidcespEb] ddhit 0RsnddheE& tholfoddniid, LhNddi@l Mcieddtin, chromium

m neral conposition as clainmed in any one of clains 1
t BBCombipRlinEs SRRt i sing a calciumsalt 5 A

mul tivitam n and mneral conposition as clained in any

one of 3¢l ai ABnditidi@nfn a60 Afidral dignpRRAE USaifEE &) ElaikM or claim

CPAPRREAN, h 219 P8RS et Sisraecied o7 13 iLRGnSIsing of Vtamin

Ca

Citgrhin S, NGtadnie &Y, Mitati & pfedursdrst VivdnbiarB.nvaadinnbnesi@min K, folic

c/g ositiog. ag. cI@i msﬂ in any one of clains 1 to 6,
c %PPEFR@ LEUPRE P ®Ghe of Vitanmin C and Vitanin E
4, A multivitamin and mineral composition as claimed in any one

claims 1 to 3, further comprising a calcium sait.

5. A multivitamin and mineral composition as claimed in any one

claims 1 to 4, comprising anhydrous dicalcium phosphate.

6. A multivitamin and mineral composition as claimed in any one

claims 1 to 5, further comprising a carotinoid.

7. A multivitamin and mineral composition as claimed in any one

claims 1 to 6, comprising at least one of Vitamin C and Vitamin E.

8. A multivitamin and mineral composition as claimed in claim

comprising Vitamin C.

9. A multivitamin and mineral composition as claimed in any one

claims 1 to 8, comprising a polyvalent metal selected from iron and copper.

of

of

of

of

of

10. A multivitamin and mineral composition as claimed in any one of the

preceding claims, wherein the composition is in a solid dosage form.
-18 -



8 Amultivitamn and m neral conposition as clained in

claim?7, conprising Vitamn C9 Anultivitamn and
waorevenado7€onposi tion as clained in any one of eCBUAB0L053960

to 8, conprising a polyvalent netal selected fromiron

and copper 10 A nultivitam n and m neral conposition

as claimed in any one of the preceding claims, wherein

the conposition is in a solid dosage fornll A

nul ti vitanih BHEVEREr Ad CORPSEIPMPRSHS" cisaidadged nn claim 10,

chidrBh1Pe ¥hier gbdagthermoki gbidespasnd QTe'Tg}o%pS%r%@trﬁg of tablets,

formthe group consisting of tablets, caplet
cEpEF £3PSrReRABIVRDIE 8%@@ PEPTROWEBWRFNE! $5E Rabiagton thereof
conbi nation thereof 12 A nultivitam n and m neral

conposid i ona agukiligdrBdahd reihédamcbipabiebel &5 temsel indclaim 11,
dosage formis a tablet 13 A nethod for preparing a

ﬁﬁq’qrﬁ‘ﬁlt?‘%\ﬁ?‘w 3A3a9F MY 8 P t%%?Fpom tion conprising
providing at |east one oxidizable vitamn, at |east
one poif3y/val gnineti@bialori prepanmsh @nhwm\muswirdi@ai @hibenal  composition

osphate, and conpining the at | east on | yval ent

e aImor BV an Bar bt OREs MR, L A S oiglent metal
aﬁh)édﬂ @ms%&boaldwamnr@t@aswmtee an@ d‘oﬁftmuf?g ﬂw‘r@tOlseitl @1& polyvalent

erein the conposition,.i stanti al
BBEIa 1B tigpel ones0d '%Eﬁf&@ %da%f}%ar%ﬁ d&?aé?wﬁ‘ospha‘fe
wbebmh B doRoplibl watletdh tieetathpdstionat eabgdntfatipmethe mobile bound

g consi sting of iron, magnesium zinc, selenium
r, cobalt, manganese, nol ybdenum vanadi um

n| ckel tin, chr omi um and conbi nati ons thereof 15 A
nmet hod1£as clhametddi s claaned 13 claim cli3aiwnetaln tidagosivalethenetal is
oxi, di le vitamin is sel ected fromthe
SHEIEE Tl 8 o in2SinGchon, ERARTAR: MR, soepiym poper
Acabakcuaisgamese inbightienuB6 ,vavadiami nickes, tirvichaominmkgndf adnilgnations
at%ier%ognd conbi nati ons

15. A method as claimed in claim 13 or claim 14, wherein the oxidizable
vitamin is selected from the group consisting of Vitamin C, Vitamin E, Vitamin A,
Vitamin A precursors, Vitamin Bg, Vitamin D3, Vitamin K, folic acid and combinations

thereof.

16. A method as claimed in any one of claims 13 to 15, further comprising

forming the multivitamin and mineral composition into a tablet.

17. A method as claimed in claim 16, where in the tablet is formed by a

direct compression method.

18. A method for reducing oxidation induced spotting in a in a multivitamin
and mineral tablet comprising: combining at least one polyvalent metal selected from
the group consisting of iron, magnesium, zinc, selenium, copper, cobalt, manganese,
molybdenum, vanadium, nickel, tin, chromium and combinations thereof, and at least
one oxidizable vitamin selected from the group consisting of Vitamin C, Vitamin E,

Vitamin A, Vitamin A precursors, Vitamin Bg, Vitamin D, folic acid and combinations
-10-



thereof 16 A nethod as clainmed in any one of clains 13
to 15, further conprising formng the nultivitamn and

waoreenado7conposition into a tablet 17 A net hodpelEUS2008/053960

claimed in claim16, where in the tablet is forned by
a direct conpression nmethod 18 A nethod for reducing
oxidation i nduced spotting in ain a nultivitamn and

m ner %ﬁ?bl et conpri si n% combi ni n at | east one
I kPRt Bl ase BT B PRES SHIBR 5 SHRErpIHEReel mobile

l b@.ﬂwd RGN &S Ybhmidd e, codlosiflbniMto eBRREr, cobalt,
manganese, nol ybdenum vanadi um n| ckel tin, chr om um

and congl naél on er eof nd a e oxi di zabl e
Vi tani iosel G EREG G181 s (TREr GO e fombining
CanMd’rcam mcﬁcMm pinasphéte Wit 8 &t ldafir@eUsEPrtent Vihdtalnar at least
i.tam ngE@rpI folic acid and conbi nati onst hereof to

fB??rPﬂd'E%% wherein the conposition is
substantial ly free of nobil e bound water, and form ng

t he cogposi i orthat of trabitehs i@pp%mmﬂamh &sr al aumed domprising
claim18, .further gfoctrsn |nn anh

b Bt it EEER L A & bRLPHAR" Pifiral gomeositon

anbrlsax'ngjataEaélotemstpoldwe!em(mtdi_az arbdl% et Mai;taunemxkﬁza@lmetdmmd wherein
ene al |

olnsurtiieray S nRNPBN TR &) 9B 4 o1y ¥he SIREAS Warmin are

rdembmedi mﬁonmm@bnmcmeml am@wpatelrttlhera:ommnspntmmsmybatantiany free of
| ea ne val ent nmetal and at | east one oxidizable
vmoiﬁﬁ ﬁou Vé?%l n the at | east one polyvalent netal ion

and the at | east one oxidizable vitam n are conbi ned

to for@ia cénmpadivitthomandnihameueprmehecaopEos ihisotrily slosage at

ité?? @rﬂ{ W‘Ar!n}ﬁ Je deec?eoo roME ng lPQOH&’gSIS% & a%oglt ‘?5 to about 600 mg

m ner npri si
daitdnyin dbmgeatale%te(aﬁ abcmé 20 tlane mbeel é@ﬁ éd \fltatmm tEh@t least one

g[)&%lecnqr}ﬁétgltlbﬂ%e% te%bf%% tr:xle59r109p aclgﬂé‘fgtm%ogf 3Bbut 0 to about 400 mg
magnesium, about 0 to about 50 mg zinc, about 0 to about 12 mg manganese, about
0 to about 4 mg copper, about 0 to about 300 mcg chromium and about 0 to about 18
mg iron; and about 100 to about 1500mg of calcium, wherein at least a portion of the
calcium is provided in the form of anhydrous dicalcium phosphate, and wherein the

supplement is substantially free of mobile bound water.

22. A multivitamin and mineral supplement as claimed in claim 21, in a

tablet dosage form.

23. A multivitamin and mineral supplement as claimed in claim 22,

wherein the tablet is formed by direct compression.

24. A multivitamin and mineral composition comprising at least 150 mg of
elemental calcium per dosage unit, at least one polyvalent metal, and at least one
oxidizable vitamin, wherein the composition is substantially free of mobile bound

water.
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vitamn C and at | east one about 20 IU to about 200 IU
Vitamn E, at |east one polyvalent netal ion selected
wo cansiivioes gr oup consi sting of about 0 to aboutrPdD0SI008/053960
magnesi um about O to about 50 ng zinc, about 0 to
about 12 ng manganese, about O to about 4 ng copper,
about O to about 300 nmeg chrom um and about 0 to about
18 ng iron, and about 100 to about 1500nmg of cal ci um
wher ei Rat Pef¥ttIVEaHEY ENEnMBE 3 hePrerAsdiofin?s sClpmsdi deglaim 24,

| pnblg fies MpQyvasHy fealisisdisiabiel ubRhasphab® @Adisting of iron,
wherein the supplenent is substantially free of rmblgi

ba@aaewvelzmzzsﬂewm iSPPPRINiCAPAhdMATGRERES QPPN vanadiu

agickdi idTechrbmiveh ahditdmdinatidhsandradil et dosage form 23 A
mul'tivitamn and m neral suppl ement as clainmed in

claim 22 wherein the tabhl et f
conpr e€Si on A2RURVIERIR &) t”ﬁﬁ?rﬁ?‘é?fgfg‘{‘rﬁ%%‘r gé@i’?&o@lcﬁ“ B4 or 25,

C@HErreirStr@goﬂélzé!ﬁ@Sﬁtaéﬁplsr@l&ﬁecﬁfrﬁﬂﬁﬂﬂb%ro@@c@hs&iéﬂn@ecﬁf Vitamin C,
dosage unit, at ast. qne vaI nt

| ¥EaPindR, V‘B%(T“BlAZa f3gey A ) WS %T”ﬁ%%?'taﬁ‘f?pgél\( ifagpn K., folic

|§01§kéh§tc@ﬁ1blr@hba¥s fheeef.of mobile bound wat er 25 A
mul tivitam n and mneral conposition as clained |n

claim erei,n. the \ t netal. is s

from t%g gr OupruelETGy 5’%{;%8?8'? SHmﬁﬁﬂt |aﬁn§a‘me|q n any one of
sehbpmy 24Mo Z8) Nhersin (ehadidizabiavigane seyitamih Yhdenum

vanadi um ni ckel, tin, chrom um and conbi nati ons

Lrer a0kt & EHHNSIMILE Al RPN s re o

vilamm 2¥ i0s27% elheddire thef scoomokhien g iowpotio nssaga fagn.of
Vitamin C, Vitamin E, Vitamin A Vitamin A precursors,

Vi ta_m 5?| onsv{wﬂﬁ’tm&?\@?nx Bﬁf"rig{[cﬂ %mygc%lxtlo‘ﬁ 'Halﬁ{é‘é in claim 28,

conbi na ereo amn an m ner
cohpesi theosolirs dobagarbam s aglgcteddowf the group COﬂSlStIng of tablets,

caplets, capsules, chewable dosage forms, powder, sachet and combination thereof.

30. A multivitamin and mineral composition as claimed in claim 29,

wherein the solid dosage form is a tablet.

31. A multivitamin and mineral composition as claimed in any one of
claims 24 to 30, wherein the elemental calcium is provided in the form of anhydrous

dicalcium phosphate.

32. A multivitamin and mineral composition as claimed in any one of
claims 24 to 30, wherein a first portion of the elemental calcium is provided in the

form of anhydrous dicalcium phosphate.

33. A method for stabilizing disintegration behavior of multivitamin and
mineral tablets over time comprising: combining at least one polyvalent metal
selected from the group consisting of iron, magnesium, zinc, selenium, copper,
cobalt, manganese, molybdenum, vanadium, nickel, tin, chromium and

combinations thereof, and at least one oxidizable vitamin selected from the group
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claims 24 to 26, wherein the oxidizable vitamn is

Vitamn C 28 Anultivitam n and m neral conposition as
w@ebasmem7é n any one of clainms 24 to 27, wher ei PCT/182008/053960

conposition is in a solid dosage form29 A

multivitam n and mneral conposition as clained in

claim 28, wherein the solid dosage formis sel ected

formthe group caonsistin f tablets, ets, o
cap§9p%§"%dﬁéﬁEﬁW%Cﬂé@é@%‘ oVW%“”ﬁ%ﬁﬂ%¥m€§38ﬁ%9m8ﬁdvna“mE%

conbiitaain 0n, fohenerf a@c&mﬁubﬁdnwth@r@bm@fwmr@ a@m@bsmon wherein
conposition as clai ned wherein the s #

dos dlife CPOPRSITIY & F%\*Eﬂt@it’agy Ireﬁ\ %F’PPW PRHIG Ve rﬁ”ﬁeP&F‘”g the
CONMRo/Ipbsiash A% @bridred in any one of clains 24 to 30,
wherein the elemental calciumis provided in the form
of anhydrous dical ci um phosphate 32 A nultivitamn and
m neral conposition as clained in any one of clains 24
to 30, wherein a first portion of the el enental
calciumis provided in the form of anhydrous dical ci um
phosphate 33 A nethod for stabilizing disintegration
behavi or of nmultivitam n and mneral tablets over tine
conprising conmbining at | east one pol yval ent netal

sel ected fromthe group consisting of iron, magnesium
zinc, selenium copper cobalt, nmanganese, nol ybdenum
vanadi um ni ckel , tin, chrom um and conbi nati ons

t hereof, and at | east one oxidizable vitam n sel ected
fromthe groupconsisting of Vitamin C, Vitamn E
Vitamn A Vitamn A precursors, Vitamn B6 Vitamn

D3, folic Acid and conbinations thereof to forma
conposition wherein the conposition is substantially
free of nobile bound water, and formng the
conposition into tablets

02



