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M XED AM NO ACI D) M NERAL COMPOUNDS HAVI NG | MPROVED
SOLUBI LI TY BACKGROUND OF THE I NVENTION I. The Field of
woOheo7toswsnt i on The present invention rel ates t®CT/US2007/060656
conposi tions including mnerals conplexed by am no
acids. More particularly, the present invention
relates to conpositions including am no aci d/ m neral
conmpounds havi ng i ncreased -solubility, -absorption,
-and/ or bioavailability. Il. The Rel ated Technol ogy
Chel ated m neral s have beconejwel |l known for
nutritional supplenentation. A wi de range of
nutritionally-relevant mnerals have been chel at ed by

am no acMIEXED xMHN QoA GHD/MENFR AL £QPEAEQENDS

potential of t ] , ' | have

been shown toﬁ%ﬁb&gm#&% Sé?ﬂ[ﬂﬁrﬁ?ﬂfm in

the digestive sysGRGRICNDIVFNGEIRIENTION

bi oavai | abi | i ty%—t‘mﬁme,

Ic henmBteaKicknef the daventioabi | ity of amino acid chel ates

| s wehle HOGHIBRIEHoh RoihiB® td L&BPSHitit:R, inSlueMgaSinefils complexed by
Ashrrea'(? et al., Chelated Mneral Nutrition 51982h, ncludi
aokins acids. Morwartiubiys B Rresenh ipvegtpT rgates o compasfiions jpoluding
%}in@l acidIHnESt | BahpARRQ! Bhiep Ghcrbhbal sbibBity,( LB8&Eption, —and/or
has. C. Thonas PUDI | shers, Springfield, 111.; Ashnead
tapavgilabiliyp| | ar Feeding of Plants with Ami no Acid

fghel at egy, e RPH0a TbRYASgPUDl i cations, Park Ridge,

N.J.; and U. S. Pat. Nos. 4,020,158, 4,167, 56417 o1 tation. A
4, 216Chekged mipergls e brcagag wekknoyngips nybiiong] supp eggaton.
xé‘id%ggn%]l(g;nu‘ﬂﬁt&ﬁl%llﬁg&évﬁmt fdBerdR havd b HeBied By hhmo%@hls in order

,.596, ;6,1 14,379, 6,166, Q71; 407, 138; .. |
¢ g e ool BBE G rgB opioge R s een o

@BN¢hcBeabd BoBkAityWRF Clie afngneddl| il NEOrdigsstivedsysengi etepy increasing
reference. lron is an exanple of a
vigevailgbighued the PpEdhant mineral that is utilized in a

vari ette @frubiuf), ohiefadtrP ha¢ asicBailadiity @fi aminonmmyid bbelates is well
BLSanba B BB A BB ViRl Moo
CORSLOUBRCEC. iThohtis eBlbIXBERd Sphiagfiedpritxi Aslimetad 50l., Intestinal
BhearpiToh MRERGe (IO GORET Sy RO RoRUP AT el Tagheld, T
jrERReslieti §i,eRsli @ SFtmenot Plants tvitl AmintevieidSihelgtes, (1986), Noyes
FRE ST B Bhe 0SB L MO 5y Sat1
ah 1800, St VE2e B, 726, 4amd, AP4, §88 Kis3 3017 16 g6, 86 EOBHGIAS, 49 5,292,538;
0T EBLLA 81 016: 6,114,379; 6,166,071; 6,407,138; 6,426,424; 6,458,981; 6,518,240
6,706,904; 6,710,079; and 6,716,814, which are all incorporated herein by reference.

Tron is an example of a nutritionally-relevant minetal that is utilized in a variety of
biological processes. While iron may be present in many foods of an ordipary diet, it
may not be adequately absorbed into the body. As a consequence, it is estimated that
approximately 500 million people may have iron deficiency even though their food
includes iron. Contrary to popular beliefs, iron deficiencies are not limited to developing
countries, and are present in a significant portion of the developed world. In the United
States, about 11% of women between 16 and 49 years of age and about 9% of children

between 1 and 2 years of age have been classified as iron deficient. Iron deficiency, such
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between 1 and 2 years of age have been cl assified as
iron deficient. Iron deficiency, suchas iron

wdebi7msesey anem a, has been treated with oral PCTAIS2007/060656
suppl enentation in the formof iron chelates (e.g.,
FERROCHEL(r) from Al bi on Advanced Nutrition). D etary
iron can be obtained either as hene iron from beef,
| anb, pork, and poultry or as nonhene iron from
veget abl es, whole grains, fortified grain products,
and suppl enents. Beef and chi-gken |iver are the
richest sources of iron. In general, red nmeats (e.g.
beef, veal, lanb) are richer in_iron than white nea t
qsdray defigirnby pyemaipchasibemy trepiedavithy gal fran W@mcntatwn m the form of

PeTRmh MIRoR AGRHSRd Nutliford. sol ubl e
%%ﬁ%#%ﬁéggggg%%%@?gﬁgctT:& endgcyt03|s R%nheﬁe

r
Ty DIty R0 B B OB EENT 75t HE e RAI o8 HFet gPoporc and

%t’m gplab nbieBRtitRAE BomeReldbng, Wwholdnayias, BRifRdf @hin products, and
cosal upt ake. Absorftlon of nonhene iron. al so

mpbma@tsO eghead|chisken fiyorare dhe ThsHt KIFTF AG AErcBgzgneral, red meats

g{anﬁ&@ Mfeal) rlé?ﬁ@' dte (Rh&r in 1tr(5naﬂfaﬁ%ﬁlterﬁleithfg@@ohltf}ailﬁi fish). Heme
ake fromthe intestines. Of the two f

orns
ﬁ@m b ery b]@ﬁvqﬂﬁb][eﬁéa@ in@{lhen{xeh irop é)&a@éa 1% i5¢ qﬁczlgbla complex absorbed

fn%[cE WY SIndoSytRE € N BRMR rab Insayt Fth trReluBNe GbrﬂlﬁéxésOMhe alkaline
g., ferric On _average, 10% of mMar

;
ool el inoEe TEpLEs 1 BN ot Pupesbyp g Absorption

PSRRIk 2N GRO deP&iae ds evhilibeeryfodkd iiofl-titdiBgmatosaeeahsport protein
because of .increased syntheS|s of nucosal iron-binding

(et Eamterying tg deilitptsrntake; e BBl ®SSand, intesti nal
absoi pfrig RS fonas Be ABnhdnedirbis IIEtH&aﬁéltedlel r@dlﬁiéﬂ dogn k., ferrous) is

and in the presence of free m nQ aci Aci di 00ds .
SEnbigs A GRT Gbe 0 e SRR ok | (Fee; OBaK Sk Ot S ary iron s
BRARBIEE o hiRBoda0aetaBe Wik ehe Sificitnas op abdoaptivn dancakieast three-fold in
cereal, can S|?n|f|canni |ncre se th

un

Hp$d pgggasdf SSE RE gESgse In}Lbcr?sajBrsog)T&B{n{hgﬁ protelgnln addition
&f folcfagJACaenirRY, 1hesﬁ1ed ueecdpmn usmmfemanmais dshambcmingztcidic pH and

dose cal ciu | enent t S an oxa tes ma ..
0TS SELGLUTEUPRLETERLE, AN BLES A0d SHTLAL SN crane e,
GMHD\P&E%H&I&G&E fah doodnsoicAC sudhaﬁngjamﬂs @r breakfast cereal, can

esi n1 and/ or copper..can.redu ron _ah orptlon

% W@Tq tgf; Swoggtrc’fr’i{féloaé)g?rgegs ake. e Jfﬂanr:;l c acid in .
COf f edloaléné @an Gbeoralicen eﬁtbvmcsehgly bé felted bpruse of antacids or high
bsor pt.i on. nsu or tea o Iy - vy ers ¢
ROt S SR O 01 LS5 O B OB B ity o
$16h!llie(il@3 fan Highdos: alpptanpdntont c)ilc:luh] ging menginely nafgneswm and/or

as 40% lron,defi.ci

ﬁa]i)l?eirtclmb ﬁeé:‘uc% gf)n Cab I‘Bth dlﬁgge]y h co rﬁ%&loﬁ 551111%}1%? Wmm acid
dm easfaeseyandrmam el aa’t\@lrmbr wiEboy moneifomrptlethQmEEme@Ii phcoffee or tea

i.ron,f on1 oW cost e ont t r hﬁgn d
é){lgtlﬁ)élr bF % olrS fScPPS%nLRL{[o% 3% %s mtﬂﬁj]egg nll?)cl),lr%’l ﬁga?a?g SO can reduce

fabesptserpgf thiswhitérably ssmenclges 45%.10 ng provided in each

1000 lﬁ:o%l deécén%?fd anxefiz Ui ghe most common nutritional deficiency disease

worldwide. Inadequatc dictary intake and relatively inefficient absorption of iron from
low cost sources contribute to poor iron status. lron is distributed in small amounts in the
food supply with an average of 10 mg provided in each 1000 kcal of food consumed.

Groups most at risk of iron deficiency are children, pregnant and menstruating women,
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G oups nost at risk of iron deficiency are children,

pregnant and nenstruating wonen, and repeat bl ood
wdamors493Bl ood | oss of significant anounts for PEANS2007/060656

reason can also contribute to iron deficiency.

| mpai rment in energy netabolism and neurol ogi ca

function may occur with depletion of iron reserves

even in the absence of henatol ogically detectable

anem a. Uncorrected iron deficiency (> 120 days) can

progress to iron-deficiency amem a, which is

characterized by | ow henoglobin levels fromlack of
sufficient iron for synthesis, and by decreased nean
apdrusa iblard ioherseBisfodr lags I9if gwgni Beqnt guppyatst for |y reggon can also
c]?])ﬂ{r[ﬂuﬁé ton Jeﬁgiehgy.support growt h. Mcrocytic

ypochrom ¢ changes nust be acconpani ed by | ow serum h
f er r i Inipainent o fenengy t mgtabelien Hadararelgeicalc ey may oceur Wi

(%gﬁ:%fb}{ esk R6:€ raRERk felven iR the ABsetbaldfheaitblp@tallyeli@tagble anemia.
el ther copper or vitamn B6 status. Otheyr synptons . hich
Whicarreoteddedui deifisiengy @ RO dAYS)icen prestessita i atdeficionty anemia, Whic

id %h&%&t@ﬁ&& W]I%W Rerh SR LY GevddO frbnAlatie Bt sudfici®idifon for synthesis, and
apathy, 1rritability, "hypoactivity, and._inpaired .
W@ﬁse@mav@rﬁbﬁw%f vp firaf elpoccally e Rl of sufficient ron 10

Bl b @, NikRRyEE hirSd BRGHicCARMEEDMUASD &ch@BEnied by low serum
| munoconpet ence, irfregular heart beat, and fg%lgfe. tatus and
ferfitin toseorgrmdhaf] thenhewatologic §gqgg’es @Bmarﬁ SPesific, fq 1ron status an
R 98atcnRd cEh VbR Bl vRANARASS stafR. al so signify the
presence of iron deficiency. Eve thqg%h %?anlqg%dttﬂ “nemmia
chel aPést spBtopsed! FHUABITER We™ PR MEFTIEIH] Crgraty cetectable

InARIOVANBE fthetibh QpuMal dpaiyl lifalfityinypostivEupalce mpdissd cognitive
addi tional inprovenents are conthuaIu¥ q$Ln sogﬁpgtesto oor
qdevefsmngent dpjchideny i thes adyth @opwatidt rPT Sy naiy e © P
SRS RHB) c{ﬁe%ﬂar AEREbadt, st PiteReNPacidabsl ara mosasal tissue,
effective, nore e fi%ientlgﬁnd | ess cost

I

] , ly. . a .
PREAYS ;pa]ﬁi el Bgdsg alﬁ.‘b E]?ﬁé'ﬁ? g]aq}‘ﬁ,e%lga% sq osx%{.}éréthe presence of iron
gheliglcgd mnerals, are available in a wide variety of
formul ati ons and. nodalities

f adm nj i an. . . .

Howey Eren though, amgo-acid éléf‘d@tﬁ? g%\{]e %lgt 0%&% %:l%egjﬂeélf:ﬁ cial for improving
HEPERUEARBI Gy i T bRl applabdnty) aldiidanl haprovbatits narof continually
am no aci d_chel| gt.es .can further inprove t.he .

DR apeii & i G roaneriat LGB BASRPR AL rFReapsy domands fo
dinseUpplecag a2 8RS cffectvay moaneffinieny aad ids apdly. As a result,
m_ner al cont ai ni ng conposi ti.on and, net hod of .. s -
T e OB D08, OTRRS, 00 TELAP e i vty
&0 karhivl dtioyis and howdabiisanfaidngbistratign. Bddievéroitdlab yeer tecognized that

t o_have. an

AP SRR EPRT g LSO S B At SR s g acid ghelates can
fgttavapiove Heasadpaticuvaldel dfyniascl supplentnéased

absor %iel% or%,h ?tr %v%tu cf ibset L&‘/Sailta%gw EE%Y h%e THE alrﬁﬁ@l\!glcpgnd mineral-
containing composition and method of preparation that can provide increased mineral
solubility and/or bioavailability. Additionally, it wouid be beneficial to have an amino
acid and mineral-containing composition that has been prepared to have increased
solubility and/or increased absorption characteristics.

SUMMARY OF THE INVENTION

Generally, the present invention relates to mixed amino acid/mineral compounds,

compositions containing mixed amino acid/mineral compounds, methods of preparing
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Generally, the present invention relates to m xed
am no aci d/ m neral conpounds, conpositions containing

waiaEdsaseno aci d/ m neral conpoiinds, nethods 8ET/US2007/060656

preparingm xed am no aci d/ m neral conpounds, and

t herapeutic reginens utilizing conpositions containing
m xed am no aci d/ m neral conpounds. M xed am no

aci d/ m neral conmpounds of the present invention can be
characterized as having a mneral bound by at | east
two different types of amno atids, referred to
hereinafter as "m xed am no aci d/ m neral conpounds.”

.M xed am no_aci d/ m neral conpounds can have i npraoved

B AN ARV IYnsEy) I9ACHRAS Ad ARRSERFULE FEBIER; Yiilizipg pappositions
L8 BFC GnRbE OLRlidP Nadidimdntghl tdagpgands. Oi INIRSd | Balino acid/mincral
("d") tract. hi one epbodinent, the .8(r)]undbyat

| [ present invent )
FRrRPHdE of the Bren bRy FFRGHR PRCRBALFIESIAS AN S aFpera ‘
AL Ve diiFrBeht! @gses AoMa@dod lacidg U Rdferdddd Ao fliekdihafii 430“mixed amino
acid that is different froma second am no acAd. : d
egiff@asRy compeunsya Mpgt i uBe Aekiimmeral comRPHR S A g foprove
bivavSRGANY BMhdAen@eickadsed ES1OBMIRR Qkl/ok:iflcrtaded® abb@ption through the
1:10; however arger ratios may be used in sone

|
epdmietgal (L") ound is characterized as having
i ncr eas efe $AIbUBInkdnt,Ythapedsart inneftRasiaaluats o ffikéd amfnoomid/mineral

the A tract conpared to.a conpou Wi ei ther onl e .
bREP st i FEPER B S BB PR Ias U FRE acid that i
diffeédlfean sb@ndmnindidid.t Gemahlly red evhn tativi afehaticst dmino acid and
gne enbodi ment, th resent invention._ incl udes .a .
556874 BT 15i4 CORTAIRG: LOrh elroub D ey SYFhi Rigppfatios may be
QEPRUSRGhd istaudésngTld cdrepaindtinehaiattetrehts Bavimpinaodasksi solubility
bound.to a mneral. The co sition ¢ al so i ncl :

BRCb PPl Bk ioh T 45 SR arer ket el o iy 416 cither onty
der findtainies acifl @nthersgedidcaraibb cheidlh&hengianiat carc bel apgmutritionally-
bfﬁ aa% edi ble acid that can be forned into a

pH&aY

B&ftfcal |y acceptable salt. Optionally, the
or ganilg oA€ iethbsdinamtl/ibe psatit (isyentian indiodes as@migveition that contains a

FERA S SCTRB R RO L P R0 g i vt
esthadheht Thé bempositsentani aseeintiudn oheof iesoganetahidd apd/or one or
Mand fs%ic:: &é’lruaﬁge S Xoerdane}én L8 %gtL: g% Tnﬂearc?c{ ca%%gpagy%gibgé/acid that can
|n}ﬁro ucl ng a%lrs m no acl d, agsecond am no aCI. , a
ke emadd, inanadplogutriaoneickly arcgpiable salti @psiphabl, thesygime acid(s) and/or
& ?(gi Ica%nin&%%sc’ee{hetsgﬁlfbﬁ{ of tﬁee@(ﬁﬁcéogﬂd%g}oy [ §eredst tljiehgosorption of the
reacti on vessel, the organic a 1S eprotonated to
icnmpeasefromehail dnety of the reaction mxture. The
first 8L %uﬁgdlgne%@ dl‘hé %ﬁ%@% iﬂ%ﬂ?ﬁn%&g?&%ﬁeﬂﬂoﬁQ)ftn‘Panufactm'ing a
the nmineral to forma mxed amno acid/ mneral .
corpbamiho 4qid/suneal sestrmoddy intedusinmih fgstiamizh pgdghsecond amino
%Ql%l, 3t #fflral, and optionally organic acid(s)/salt(s) into a reaction vessel to form a
reaction mixture. In the reaction vessel, the organic acid is deprotonated to increase the
acidity of the reaction mixture., The first amino acid and second amino acid base bind to
the mineral to form a mixed amino acid/mineral compound. In some instances, the
binding is through chelation. .

In one embodiment, the present’invention includes a method of manufacturing a
mixed amino acid/mineral compound of the present invention by introducing a first

amino acid, a second amino acid, a mineral, and optionally organic acid(s)/salt(s) in a
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In one enbodi nent, the present invention includes a
met hod of manufacturing a m xed am no aci d/ m neral

woanpms#d2 of the present invention by introducPag/ua2007/060656

first amno acid, a second anmino acid, a mneral, and
optionally organic acid(s)/salt(s) in areaction vessel
to forma reaction mxture. . Tn the reaction vessel,
the organic acid is deprotonated to increase the
acidity of the reaction m xture. The first am no acid
and second am no acid beconme bpund to the mineral to
forma m xed am no aci d/ m neral conpound. Optionally,

the binding is through chelation. In one embodi nent, d
rdretiq esseplt toj fWEnt FeASPRENTHEY . A i FROEHQE VPisel i greanic acid is

'd%ﬁ‘ptoggtt:ﬁ b GRG¥askhe a@Mff?%f Qe ARLARL midtaee. "FhB@Est amino acid and

es adm ni steri ng COﬂ"pOSI tion COI’]t ai ni (9 4/ 1
m:cx)gé{ agiy @c@cbq;pmedqpugéﬁ@(j@%gn%qra]t fopl PP dHEe amino acid/minera

& %}’;gaﬁd" BHEtRnAI YHBBindn a0 & ghnAkiaBena medi cal

ition wth 1’ron deficiency asacoéﬂslbutl f red
f act oln gpe Wﬁmnt;p];@s@ew iReREen Aps} le%do reducing iron

fdgﬁléﬁcgs in0f nbenPEeSaRal ] NHeNhéHsd \Mldlﬁdééeaﬁﬁﬁﬁlsfﬁmhg a composition
pparent fromthe foll ow ng descriptian

an
ggfg@m;@da @111§¢:4Tgmu@_9 aﬁg@rogézop@gpﬂ gt Blye P’f?éerﬂ rlgt&nltle:g Q2 human or

tLREd e @MmadicACtodd@idoh wi@r Bbi afefitiencyPRIAI kEkdributing factor or
DESCRI PTI OF THE PREFERRED EMBQODI MENTS General ly,

sHEpigFesent invention is directed to mxed amno

aci d/ AipR&Y hd SARP AUPLTages QAP ABAtiedNT B0 Hradeni figentoredill become
am no acid/ mneral co ounds nmet.hods oé&g e % mav be
mhore duhvrienBarsRl §PR Hier Blowgig deisHRtom AR ?‘ﬁ%ﬁaé Ot & &Y
Qb arPddaR ik ?%ch@e UB@S iDfenGOROSL Firtitsereifnfai ni ng m xed

i oAb L DEAe GO SRR ek Erlon Wi s

uuupuunuo C I 1Tav

bi oavaidnahillly] tthe brehani Rgeitinr easitcrdl ttbllfnxtzgl amimt/ @eid/mineral

Itbgg)&)teﬁg,%g ﬁ%ggq?s{lﬁ?%#gcgg%%g }eﬂu:c:] Oi'l?ggactgﬂ]in 95 compounds mcthods of
%ﬁéﬂi\&lﬂ% REkad aSePAi&indser hlmbmlmlﬁdﬁ, iaﬁ@/oﬁ terapeutio Deprophylac’uc uses
mnerals such as. Lor ﬁ%ﬁp cP ’clllm tn%d ! S, I ¥hmpositions
O nCHRPOSHIS bEQP e FUAT: GTY 8 c"jt—‘i-’ll sy REP nlfnest ine F

apduding 51bs eaues tabi/tinsmb chapethdsnian lmmenqiro@ddnoavaﬂabﬂlty by

am no .acid ¢o ents wthin the intesti

ARVES %@FW%ASEE\%QFY’C%W&MH%E étbsr? ‘%Oéln tntlﬁﬁ \(/D%Ingg i thl‘dugh the GI
i et udempoiixets amtﬂmngemdédmmeroaiouﬂnmmalrrdmmm ingpipgrating one
Zqﬁnr]ﬁcgr%;tg{n&ga su %gphhgsi t l easgﬁ %)1}’1\@ nc% 1 mi ecf“ Q)t 1rgl¥ Ps cfi b%f %bsorbed by the

erent ‘am no- aci
specshli ellbertehé @mtaétuprampmre |sdsseqtﬁendaahssoﬁlateldemmnnn@ral and amino
aCLCFS can be c |ngI e mneral or

t
Tt PR &7 lgthe,&gtegﬁ% muc e sol ubility,
ahsor pAinixin Acid/Mineral Compounds

The present invention includes mixed amino acid/mineral compounds comprising

2l

a mineral bound to at least two different types of amino acids. By using two different
amino acids, the specific beneficial propcrties of each of the amino acids can be
combined with a single mineral or multiple minerals. As such, the solubility, absorption,
bioavailability, hydrophilicity, hydrophobicity, dissociation, and other unique properties
of the specific amino acids utilized can be combined in order to provide an improved
compound. The improved compound can increase the therapeutic value of a given

mineral so that a more effective therapeutic regimen can be obtained.
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bi oavai l ability, hydrophilicity, hydrophobicity,

di ssoci ati on, and ot her uni que properties of the
wepewiogis2zam no acids utilized can be conbi nedPCI/US2@EN060656

to provide an inproved conpound. The i nproved conpound

can increase the therapeutic value of a given mnera

so that a nore effective therapeutic reginen can be

obt ai ned. M xed ami no aci d/ m neral conpounds of the

present invention include m xed am no acids that each

chelate with the mneral (e.gg. fully chel ated

conpounds), m xed am no acids that each conplex wth _
the mneral (e.g., fully conplexed conpounds), and

M x edviagil naniac iadsl/mirerai songreendirioh gheapicecd HEV @tios jpRyde mixed
m.ner a e o QIRh S 8d RbRBb@ds), mixed
‘T@nﬁamdﬁﬁgg &1?@%%%BE§§§Q€§npouﬁé§5ﬁ“kég?%?bna||$ >

a@mo asids iran sadf cniyde mathehe tiinvahieigorfully fempkrag SHPRIEdS), and

E%{rggé %élr&]s N gé C&:Ep?lg d7c1cf'@ﬂel£t@§ kidgideshll ¥nd one amino acid

oun conpl exed conpounds,
Jwﬂlﬂl@xee owjth emedmnmmlo Gngs, c@b@ﬁd&oméwﬁnawwds) Additionally,

cté))%?pgog fo% N &e%?gmjc e@tl(ﬁolf Ld Xai R0 RNQ E 8 HmERROWREneral compounds,

&h-a plu It potenti aIIy differin %anp loxed
ey tehcorfpleshahted cangmnglls,echﬁiaiﬁ@r‘%mp g P@mﬁolé%fggh y complexe
am no q dd)o? P%%?atf&ﬂé Xhé}ékﬁ-" CP(SF SlAM& DAy &%rhﬁleié&compound

Inition chel ate" nust have at | ea, 1
mm cmnnda rpitmabty o6 rmnsemxatlm Giffaring /7R A61d8 ceATRPLeY EifR 2 single

%ﬁhﬁrﬂ}%&t Qa%hdarﬁﬁo %E&?Hﬂcﬁ;d@é: by ddd RLMieME Bond avith the mineral.

I's conplexed with at |east_two ab % b sinele
Byucwncm prishpldts” emhsineag & dpabityPiGpogfigptipp bonds within a sing

?%M@' | .88] LLty aVRIcCQUB  or Srgthideic. tiRAiny SvanTpl @kethl that is
ah am no aclid can al so be chel ated by the

a@npllexfrd ovithert tlepshdMioopmine Faide; @ BFoVidfe Fﬁ%’ﬁ?‘? DolBitity andor
pﬁﬁlgﬂ&g g/[ore&wns‘?l Al edeandaPls &ﬂ[ﬂ)&}@kﬂ&ﬁﬂﬂ@ﬂ[ﬁﬁﬂﬂ@ﬂéld can also be
|

ment, the m neral can H % ose (e.
whelitedivy tbe e agih Mooer do @HEF%: éé”aft}%l aas%ar aﬂ‘é‘} G P]“rp g

Eﬁga&&%ﬁ@éo{wﬂ plesdaeloat ndg)s meant to refer to t he

m nera

chel ate
c hel afeone A]nggdm@qgﬁp‘rgg ﬁal@e%ymbé%% Elftn%%teil amgg &% more amino
?ﬁiltbﬁ&ﬁ{gs' ad leeti lﬂefe)(n chekahedillyersind’ ishatara tqu:fef tOt @ae mineral

e congwun s have mnerals that are full chel

@n@g&hﬂpﬁé tayn@flmtahgu@ %&halgteﬁ aéésorﬁ:(ﬁg?% g)maty 1’ { €8l rred to as

gn%hbgtéﬂtlaﬂycﬁﬁkfaé}%@at&ﬁ ARYNiBY M4t a and] cblhtbfyoﬂﬂﬁl ail'e;d)unds have

can have the same nunber bond
anerolodbitase BN RSt HEBT G AP TR s ayb (e thet are

QMFJﬁﬁfy Gfididie W A8F &endef fdﬂ@&hblh&*d(mmbfhﬂ natt heve the same number of
arrangement, which can _be a hed

oo Hehang BEPRENOR oAb ANErSoc i ARPEHRRL, gumber of the
%ﬂﬁexlal &@ﬁnelg the Bocr)]ﬂdhﬁm@ﬁ %ﬂngaﬁarm gwhlghtmn besa gelyhedrdn agrangement
gg;:lg 8s gﬂg@@lﬁtgl?qg)te ﬁg}lagg o er%gﬁag%{; > ﬁs’t‘ﬁ@ Gike! rt?ﬁé&{n tH€ coordination
HRedls RehBdashehatqdl cahe hambert dsféoonaxbema'ntn the amino acids and the

central mineral atom. As such, thc mineral being chelated can have the maximum

number of bonds with the amino acids as arc possible for the mineral. This can include
from 2 to 8 bonds.

Tn one embodiment, the mineral can be partiaily chelated with amino acids. This
can include the mineral being chelated with at least one amino acid, or preferably two

amino acids, wherein the mineral can have a coordinate number that enables further
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nunber of bonds with the am no acids as arc possible
for the mneral. This can include from2 to 8 bonds.

wonoars4sabodi ment, the mineral can be parti al PgT/US2007/060656

chelated with am no acids. This can include the

m neral being chelated with at | east one am no acid,
or preferably two am no acids, wherein the mneral can
have a coordi nate nunber that enables
furthercoordination, such as iron(lll). A partially
chel ated m neral can result frominconplete chelation,
but can al so be present when the mneral is conpl exed
wi th another |igand, such as an organic acid. In

eavhidisptimn suckhac iy dwlﬁ{:}’ chelated %r@ﬁnlrﬁﬁlﬁ@dncomplete
egﬁfo%' bRV Es@be ﬁ?&%ﬁt fhéd Rt mﬁﬁﬁh a¢ e8mpIEke® vagi shother ligand,

a second non-chel ated (e.g. conpl exed) am no
a&h@swr@mcrﬂ?“hm d nust bind a nineral t hrough at ‘
| east Iﬁ&@: Qﬁ&féﬁn&xﬂ: Qﬁgﬁfxoﬁaﬁi RRin; chk€en Mklube b Mgineral having at

m ner al . such, th present invention provides fo

a. .
Irapier st Wtfwbalatnq SGiES o e Ml e it S e B i) ginino acid

RANGAE [ alieHu R bikPIBlif 80 AR At &kickwld bdds uilﬁrc&mtcnbe “chelated”
aci d having only one bond W|th the m n&%ﬁ} Thus

seibumineah AR EReT b PSSR BT HHRR PIHALSRF § THGHH] baving at least

6ROLKHI A hathoSiclarlIothsh- &&laﬁecﬁbﬂ'@r@lﬁﬂd@&uﬁ@ held (Be.gan amino acid
non- chel at ed or conpl exed) one enbodi

nt i e? a mineral that
Bope oA %Is?annﬁcwlaéheamm%? aI b, &) SHRRPURS AR fRude & m

AR BA126hE BHUiIRAYRA GifeObunde O B Cif}e aedid aatcﬂﬂ (a1, mon-chelated or
acid, "and at least a first conplexed organic acid. As

§%chxﬁim neral chelated by a single am no acid can

al so b ohouRbodiiheat) a&i@nﬁﬁ’mﬁ@ icbh hi&[megﬂmﬁi&ml kaeldted Dy a first amino
descri bed herein diti on , the m.,ner i S I S,
G, o A B GRR E T ) SO ik G oo complexd

gtaaiAdcidiaxt Bghos hﬁn&ﬁllecﬂéﬁiﬂcdi ¥ 4 kinglb endiigasid Camallsol be bpund by an

sone i nst t he n.have no tha

éﬁﬂ%% o5 DEChe: BRbg® C DR RIee ack iRy e Al is also
?IEXH&E Riith ahfwg&ﬂdmﬂtﬂl THisean 1ﬂcﬂlﬁicl1hi@rx)mqnammvmlg only one bond with

che ated b first am no_aci.d W t

fisae et qamres S Besar i ar o] 6L HOSP EgBt g fond so as o be

eRblad Wenhsorghtie asidner al i s chel ated by at I east one

am no_acid, and is further o Iexle w. t.h a }%ﬁg‘%{% a first amino

el ate §

aci d. TFRPS “RBACFIED T PR ner A herng ¢ .
bR ehgacdmplacddd witteratt mastb oneli crrgarsa: taagd ar Sipilasdnt thgn foregoing

th anic,acid tio eral d
ﬂneq ggxge(nti V\%\e o ggﬁ%&a (c::l cla teX 42 lnng\sg horéll%a?ﬁlgnr?b %Ulrcll am{ is further
@oaiptexiey vaJtH bﬁrorgumcb atid. oTlgarq:lau mcdudtsthwrreme;ﬁéé@nm ghelated by the

é{r]gffné(‘agi;lgb li“i;nr §¥o bmtdtﬂne rs‘nteré d;{rglprgs%ﬁ]t gl?ﬂ?eog@aﬁfée&ld\” tdbtlonally, the
mineral is bound by at 1east two orgamc acids, wherein chelation may occur by either or
both organic acids when possible.

In one embodiment, the mineral can be complexed with at least a first amino acid
and at least a first organic acid. As such, the mineral is non-chelated. This can include
the mineral being complexcd with an amino acid through only one bond. Also, this can
include the mineral being complexed with the organic acid through only one bond. In .
any event, a mineral can be stably complexed with amino acids and organic acids in order

to obtain suitable bioavailability of the mineral.
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and at least a first organic acid. As such, the
m neral is non-chelated. This can include the m neral

woebirgsesepl exed with an am no acid t hrough onPgT@ISE007/060656

bond. Al'so, this can include the mneral being

conpl exed wth the organic acid through only one bond

hi any event, a mneral can be stably conplexed wth

am no acids and organic acids in order to obtain

suitabl e bioavailability of the mneral.Tn one

enbodi nent, the mineral can be8eonpl exed with at | east

two different amino acids and at least a first organic

acid. _la thi nbodi pent, the mineral is conpl exed e

Wi th TR PR RT3 st e R e R ot P Rt g Ao different
agih Béids leat kagt anfarsbongnil héidt heén mhisednabodiment, the mincral is
SimJarly,. the organic .acid only for one .
OB AT B PR PR BT ALHEA S SRS A AP RRpee than one
Boid Wpihuihe thihesul C Bishdade the tdigddie apidestn fointyvert t@ndination bond
cggﬁge configured to have increased solubility by

MR ATt | east two different amino acids. The

sol ubiit bhy ebodifent argpaipodnd Anadcantzacd wilniadpugtent ibrention can be

moles/L. ("M) to abaut. 7.5 nore.preferably from, . .

ot s il 5Bt kR v R, ey A i g cmino acis.
aheubluBilihy b the @irpotind@cdd rabjpt fromadtopt 1 Addoles/DI(AM”) to about 7.5 M,
R DS TSP B PR AR 3O LB H sonc 25
o apes 3t Mo nOpiitnmadigc aiditderee selibihizingengene senbeiued it fupther increase

an .prepared with.one or nore
%hetsf)ﬁ%lﬂ% aqr%%fﬁ?oé?%o\}lgn‘t m nerals or other netals.

Pr ef erAabl y Minkemlgri neral s in conpositions of the

presept jnvention car I . I ~ :

Chet S Bae A ERRRE: IR 8Bt (EAIRORRER be Bloparcd with one

pr efi@r redritibedllytiekevaitnaimialh or aothéry sictills gireferaplacthi weinerals in
n . S . | | 1

LB g0 1 RgR R Rl AEES RSy, sl an

pomplsed as Sgatsseitiover &lis pefrddghatthe migkral gra physiologically active
g j.qnj.c | 8. I .

L0 ST Bl BB 85, QLo SIS consumed

rayitesiluny hrafyanwoess. | Porh ngepplercanzbmanonpodasyi Wivplent cationic

aﬂé.tEx lgésngF' %cMe}/aE’sd gﬂy{?g ﬁ%?%g}ngirg &og'lagm limited to calcium,

phosphor us, enium an eferred m neral s

g e emnmgneicon iroma NEERRTESANC, potassivgp ypkglt, chiqueium, molybdenum,
Qleeﬂlllﬁm, Q&ﬁg ., lﬂﬁ‘osﬁ?}'r&sb %@f&ﬂﬂﬁ ,l érkh itMiké.u bPI@Tél‘de minerals include
cesium and ?ilr ancium Hovvever.n, any netal that can be .
pragpesien, asangenssei bew ernel. riearcdpeltp ebomien, arelypdenum, lithium,
%Bi&iqnﬂ%élﬁma%&ufﬁﬁ&aﬂn. %@W&%ﬂdan TR PRRE ORY B@ﬁl%pared as described
m neral’ can be selected for treatment or prevention of
Aersimenn RyPrapatadiRs e BvEidtanEno afdimaialaepnetndondi t i ons

that ipeluaRpHERMAE N CdEECKIR o BBtHeRUSH B8vention of a human or
animal condition. For example, conditions that include iron deficiency as a contributing
factor or symptom can be prevented and/or treated with a mixed amino acid/iron
compound that can include two different types of amino acids. Another example includes
a mixed amino acid/calcium compound for treating osteoporosis and the like.
Additionally, various other conditions can be prevented and/or treated with compositions
comprised of other types of chelated minerals. In a preferred embodiment, the mineral

includes iron(II), which is also referred to as Fe?*.
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factor or synptom can be prevented and/or treated with
a mxed am no acid/iron conpound that can include two
wdizbd7@msest types of ami no aci ds. Anot her exanpPeT/US2007/060656
i ncludes a m xed am no aci d/ cal ci um conpound for
treating osteoporosis and the Iike. Additionally,
various other conditions can be prevented and/ or
treated with conpositions conprised of other types of
chel ated mnerals. In a preferred enbodi nent,. the
~mneral includes iron(ll), whioch is also referred to
as Fe2+.1n one enbodi nent, the mneral content of the
conposition can be varied in accordance with_ the

ther dpeend embegimieot. i aengRl AEBER, OFT i CRRRPTHSR P} be varied In

&P&d%&%% fle tﬂ},ﬂaﬁ&ﬁ . A8 TordRSRicATIHR. I TIES czirhﬁio&ﬂil@ilﬁﬂhe amount of
mnera Iinrelation to the amnao acid che

mindiebpor dossl ] APGRANT PHETHGR SV (L Gngacid chelates

&%Qﬁh{pﬂ%s can diRRYGe ifsahRknt %% lcompbsitibn sAYadnge from about
wel ght Am no Acids The present invention can
$ndd ab,téltﬁﬂ%bj%@'e’(ﬁlt anino acids conplexed with a

m nergl . TRLS.&ARidsncl ude the ami no acids having a
single bond with the mneral, The present inv ntlon

can | Thewiesent ivepiden £#b msddeqthe ool aRmes 2pds cREplgrgd with 2

T’ihri@raﬁefﬂhs caiR R hé aﬁammlmmgag sﬁglehtmﬂdngmuhe mineral. The
east two bonds with the mneral

pisPRBE Eneation e3P Hkeramsidg g Hifa?ftan?lﬂﬁ Breded s ppgral. Ths
IR HREd8 468413l a3dd 6@l ke 1edst tivd Words tvith miey edsesl. | mmmo acids

absorption fromthe G, tract. Thi e t.r

e e ) aﬁﬁﬁwﬁx 35348 b1 Ba o be
Aedlndd RELRIcasQ@MROMsbiptas fivan teeGhenaf | Thialcan (atseltwtlet@b of amino
am_no acid-m neral co 03|t|o are preferred ri
éq']iitcélﬂaéﬂdcgﬁn‘?félsusgg‘h 1 °gBp 8§?qsﬁ§mb(héwl PR ar(ﬁnﬁ) obdls can be
B&icHisial, @hbRtcACHih6 % 6id-riintal &dﬁﬁpmtms afe, prefecteddi ng

mat ching the criter

of a SI r ed uct
funct VaRa Cytctih ch i v Mo aite Sabaers SR adt s biycomplexed
Whe B Baerki) [ncﬁj(ﬁﬂi@hﬁtchﬁlgﬁhet tittetionf e aasﬂm p;'edhm; tddgr functionality
ta.ac

the am no aci r h eve the s

Pt 37 PR 2%‘3 IREAF| “ff PIOVEG D8 BFCan n%gp;m 3 Cgiggion can be
BeedingaB hiird DI droaeb at:lﬁewtd’\tﬁe smaHes@balalctacﬂmpao mauy, the size of
i ncl udln the s For e |

&R PERR %gart h% %FF? g’t prgpo %n aC e%lé/ r & grg%uﬂg including the same.
$6R |ekﬁﬁplep @Imﬁwdarﬁ bz eelabted ab hhe é’esioamma ragid taereyide the smallest
not t her rlterlo f.on cting one of
fﬂ’élpg?f%/ P%%fﬁﬁc%le S R g%% det Wi | e cost may

not bMal mﬂt&&tmforosfelefcungtomgnﬁl tiht:yimm@ dckls can be related to cost.
3721811 t ?O%g%%t%l rgﬁ ble 1n 1c gr c];tai%}lga gp thg ﬂgﬁetﬂg&%l &Q%@Ham factor

aSI n 'ection of one
aﬂiTpfmluaICdlairemDntens anctmdmtioowﬁﬂsm bekieg st wlection 0bPue peino acid on

Sc%gtocrz]lg ﬁlm n?mal%e seltectl&eom %Cé&ﬁ?&h&gaicui £b BQ $nore functional in the

instance a more functional amino acid is also more costly. For example, glycine and/or
aspartic acid can be selected as cost-effective amino acids.

Another criterion for selecting one of the amino acids can be based on avoiding
chemical issues related to racemic mixtures of a type of amino acid. In some instances
amino acids can be present as L-isomers and D-isomers. However, the D-isomers are not

as important as L-isomers in biological systems. In order to avoid raccmic issues, glycine
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i nstance a nore functional amno acid is also nore
costly. For exanple, glycine and/or aspartic acid can

woeowaBested as cost-effective anmi no aci ds. AnBCh&IS2007/060656

criterion for selecting one of the am no acids can be
based on avoi ding chem cal issues related to racemc
m xtures of a type of amno acid hi sone instances

am no acids can be present as L-isonmers and D-isoners.
However, the D-isoners are not as inportant as
L-isoners in biological systems. In order to avoid
racem c i ssues, glycinecan be selected as one of the
am no aci ds. Also the selection of only L-is

eai rosaestafisascerte o the aviae acidac éric e saledion o(tqﬁ‘é [-isomer amino

%Jnlist 1003 8l asdsetiidgs. one of the am no acids can be
ased on increasing absorption of the conpougd fro

t he QPuethgreritapey &1 sp}q:@ﬁa%gl}q@f the Aing agisy ]i)aSF on incrcasing

%s@?ﬂtmﬁ%@moﬁﬁiouh@ Rl BRI thARf a&%&ﬂﬁ&&as@@ﬁﬂxﬁdﬁlﬁrfﬁ@pdﬂ in other
as ‘been shown'to increase the absarpti

(0]
ﬁﬁ%@m@@nﬂ%ah@nﬁg g7t Y %yaslparéltcoﬁ‘éii rhas gm shown to increase the
Eﬁs‘aﬂﬁioﬁf&ﬂ 1@0r|1—@$1ﬁﬁmn%e15ﬂofb@nsal§5d 1detcsitrell zﬁﬁl ﬂ‘&)!sf&hﬁy AH;O serine and
I np

ortant role in increasing the absor on o
bishfioa ey DRYGTHEOSPLeH DA FeHmEnE 290 %gf the Cﬁlﬂ%ound
am No A36indS c§RA0P EorRRERENOBnd HCIHE ARHiNY adlhﬁcﬁﬂlbd.lbasbdi by increasing
of the compound. For exanple, aspar

t
SherielhiHiA e emRP T R OIS CRRHE 66 B e chareed polar

bLARPEids heinSBE URidctddy t@fmﬁ)l‘tﬁzeCﬂﬁp@@lﬁﬂhthethe compound. More
particularly, aspartic, ac

i d ﬁ? T@ﬂ%eaﬁg 1 an amount
BHLGHRILY+ gpafticr Had BRBETESS ne Ek%%‘ﬁ?%%ﬂ d 0y
EH8parAsIE 88 8RAN &Rkl sbiubylitp heswiataithyhyohstalitibg bia@itnguch as malic acid
agents such as malic acid and/or succinic acid. The
8%@?6“%6@&§“?%at can be used in the present invention
i ncl udge @Jnhn&ﬁ@’thh@dan&ﬁdmé@ﬁrtﬁs @méntahvemm)n éncAededs! essential and
and corresponding_ salts. Also,. the. am cids nm
eReF Rty HEgi 191y ap t‘iﬁ’rrgﬁﬁoﬁgl%cfadtsan %?%gsthvm etuﬁllnﬁ %Cﬁds may be

SEARRAIOf 1ﬁohﬁiaﬂr1ﬁﬁae£khmomban bheadgs v&ﬂmﬁrtﬁc "agipe, oftthe pagsemoinvention.
acids _ c

e era ected
dGHer B P FEANS S < RPE Vo AnHE: thsgigyp cgusisting of
aﬁinﬂme @ﬁg&hﬁ«t rt&par@tgﬁk; apartyl atidmysieineg byﬁttmm glu@md@, glutamlc acid,
drox .. sol

ycin sti.di ne, rolin |n
litren i 85 5P RpRSi eGP LRI [ShaRy tiRTiRg, omitine
@)h@ﬂl}ﬂﬂ&lllns,qm)lﬁ&,, sdritegtinédanine, tryyppleph smesitg rod ivakne. and
valin

nmbodi ment ny of th n e elate il
to coﬁ’bloéJ)? %“P SRy ean?’hoef tr}rlf:née/nlrla Tan ggédcﬁ)ar@gﬁl %?clu(?e%le ate the
aﬁmblﬁl’ lcag ba cﬂ:mmqmizad asnieavingak wol-polar, greughlapgled pofkarged polar

due. Accor suc non d b
6?81 rég%orél&g s srg%% |h C,aneug'gp E%Ct ﬁ%g%érd }Qﬁlualrem ues carT e
Sse]ebldedl fiok ysoludhlstyy tahmrbaulmy and bpoailabilithidafamyeters.  Also, various

par 813 o A8 %0140 qFﬁblcQaéﬂaP I)lapq @t%lsaé'an be used to
r?é?fﬁ 100 0§ PO rOI%:rhare&g% %0 ar resi eg cangsbe used
tp@ovide the compounds with mult1funct1onal capabilities, because certain physical

characteristics arc well known in the art to be attributed to selected amino acids. As such,

the characteristics of the amino acids can be combined to provide an improvement in the
therapeutic value of the compositions containing one or more of such compounds.
Generally, non-polar amino acids include alanine, valinc, lcucine, isoleucine,

methionine, phenylalanine, glycine, tryptophan, and proline. The neutral polar amino
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provi de the conpounds with nultifunctional
capabilities, because certain physical characteristics

wanrensids2known in the art to be attri buted toPesluseteds0656

am no acids. As such, the characteristics of the am no

acids can be conbined to provide an inprovenent in the

t herapeutic val ue of the conpositions containing one

or nore of such conpounds. Generally, non-polar am no

aci ds i nclude al ani ne, valine, |eucine, isoleucine,

met hi oni ne, phenyl al ani ne, gkyci-ne, tryptophan, and

proline. The neutral polar am noacids include serine,
threoni ne, cysteine, asparagine, glutamne,_ and . Th
s dndiade TeiEee Kicqaiaep SYHFNG RIS S AR Nfgnd tyrosme.  1he
LYk ol AT AiRb BGds Hchide Hdiko, aRSHias HAdiRlin Achaghis] @fthdl@tamate.

I'n one enbodinment, it is preferred for the co o]%flon d
to i nEt gere cabedmsatint ihBAsEdatos Hhy GerpRich & Ci € a compoun
A%tk 6 RRABLEPSIAAEMER hcid SHBRS Ehat B Hotdabd ihietsylubility b€ the chelated
chelated mneral. Further, it isﬁ?referable f

ehrgcge E bRt ErRTRETals &t e shargr( REIBE PRI o b0 aspartate or
fddcgq.acid. In one enbodinent, it is preferred for
the chelate to_include a _conpound having.a first amn
aci o HnEPCoTERR BRI h BAET OB AARI D RIS 2ppRPed
tihe hiifs heianNthdSLER0BAd ARG adidi dSeradllybh €he Bitibasfetle tfwst and second

i ncrease the bigavailability of. the osition. In.
GBS Gt SRRSO P ARTEHSHLE PSRl BLNS A FaPeT i 1n some
aRbnbes, moudliabe thef elecied Gneas acids oinibd iotlylated isompteasm, solubility,

and/or bioavailability. In other instances,.any.rati.o -
8PSAHETs SPA/OF bEPay R s ORgh st e TR é’ér%%er §yidoted amino
Bl kad Bé bedofTHeh@nbidal slola et ofithedirainaninb ecsleamdritle second amino

ami no acid can be fromabout 1:0.2 to .abaut 1:7 i
aeiter BEI0PeT PO AiScuto L0 & BobBsteadta doky dpofp LTS B about 15
Bh& hessapleferallpuboilt 1:1. TiHese nobdranticsadre asitdile fauhe dpleving amino

for, the.foll ow am i d.conbinations: .
ﬁ%(rﬁl ‘i?é‘%%-\?%ﬁf’?or\é\e:a? gb%%r%@]aﬁlg% (}%%lcag ggll ?121% 518?(;1 %’Lpe?ié%/ %!:1'&? (c) lysine

M infehiadide; (8} Hiskriang asgalic heidj @pmattdomispand aspadiciadid; and others.

nmet hi oni ne _and artic .acid: an r .
st 4 Palf s o TRE b R T Pk oy WBYE bou 1115
alay preter@bl) Frdo aadan ut0. 1 td Soudrle, prdehest pbifgrablympoabbiit
1:0.1 to aQ9u;.1z%Rh and nost preferably about 1:1. C
O ganit Acids™1'h“6ne embodi nent, a mineral can be
f or r nuh ahe dmwbdimeaty aongaril cambé dorsiladed withan csghnly ecid, such as an
agli.d or..correspondi.n I . ' | d :
il rricl  COREEPEHRE AR, ko ARt BCERA REREARS T prscrption, andror
Sbivr ailaislign de somb énstangenthe cagindc arid sakilt issorppiyried xdth the mineral,
wi.t.h t he mineral Ll.e | - anj i o aci
ST® G B By b o Rl BB AL Sy acid o
saltt camnbd ecandribédewithi £h neixed xadinaniapid/mgewl neerepend-containing
] pggggﬁpontaining composi tion.

haviﬁg a

Also, the use of an edible acid allows for its use in a consumable preparation. The
edible acid can be any type of acidic compound that can be used in a pharmaceutical,
nutraceutical, or dietary supplement formulation. Accordingly, the use of materials that
produce products or byproducts used in foods can greatly simplify the synthesis protocols
that otherwise may require additional separation steps for removal of unfavorable or
unwanted byproducts. Examples of edible acids include but are not limited to malic acid,

fumaric acid, citric acid, lactic acid, benzoic acid, tartaric acid, adipic acid, succinic acid,
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Al so, the use of an edible acid allows for its use in
a consunmabl e preparation. The edi ble acid can be any

woyppE/o8io3aci di ¢ conpound that can be used i n aPCT/US2007/060656

phar maceuti cal, nutraceutical, or dietary suppl enment
formul ati on. Accordingly, the use of materials that

produce products or byproducts used in foods can

greatly sinplify the synthesis protocol s that

ot herwi se may require additional separation steps for

removal of unfavorable or unwanted byproducts.

Exanpl es of edible acids include but are not |imted

to malic acid, fumaric acid, citric acid, lactic acid, . .
pesiigoicid.aphaspharisr peifli Bropicnér agidi syiEricc pelds BiReicnced, malcic acid,
GG B Cacdds dnd RBRBRRALALHRRE, ARARRLRIMNC re¥6iefse to an organic
sul furic acid, pinelic acid, malcic acid, various :
aei ierladgsdbe carraP@uiitg $3864 ons t hereof . Additional |y,

ref er gnege LALARNRLY AN Eni8 el dri&ldde@sSHonbRig salt can be combined with
correspondi ng salts. In one enbodi nent, succinic_ acid

dre mixedcuniesEHENRPAlAMPONRG BRICEBIfPTE §ahideHsehdo modulate the

BB RAFE IRe 36hbiHdN 8hdlcak HREIBhbsRPE6H Fokn @G G1&ABL. As such,
be used to npdulate the solubility of the conpound,

sreeia Acidsen ba s erdpsst erwn 2fifom the G tract. As

such, 18 U6 bRbEdiRRhY nHfib obid @ iRIcBf8Eyoading s8R BiChacdtbined with the
In one enbodi nent, malic acid or its correspondin .
e SRR BRI HORRL ARG Seisoa b S edaP ARG el solubility
S0 RO UBEhpolMR, i vPhi Qe inthyCiAbrele: bathila®ilitCrAasect, ealic acid can be a
solubility of the conpound, which nmay increase

proeaved preBricieeld As such, malic acid can be a

pr ef enh ede emdadintenf Gbth subciaiteacan@etingRnicid bothir corresponding salts
zgq? Igrc]%g}li)%géid\gan qﬁfg%}! a?rﬁlng ﬁglrd(ﬁ’lglgll&li ggﬁ%%{ﬁns Snnz%lcgl%ance with the
gsiegdbiz N Al coadipaua & f siccamc acidandeanalict dvid ketheir corresponding salts
foregoi ng. The conbjnation of sugccinic acid.and malic..

588 JEBFOEha bty F“é‘ls, ﬁgﬁ?ﬁﬁ’tﬁﬂl IR ct8anrr%Sreog’@nbloavaﬂagﬂlty of the
s@hedal.l ity and absorption in order to increase the

bi oav iIabiIitﬁ of the m n one e

. eral. odi nent,, it. .
B R Y
aBidnaindedl dofipbetidihavi P Gut drfad agd and larsstondragygaiic acid. The ratio
acid and a second organic acid. The.ratio of .the first..
s BR0A SrORt et R R e TR B el i feyalifiy of e
tcbmpbiicianai Asakichj thy mblat fesiocahhe Firsti @ganidscigiaid, the lsecond organic
molar ratio of the first organic acid.a
SR LiPa e be pareRbaa: FoB utediy i JR5RT%025 o abou
Mor® epeehesralprafertivlynirabeboutlt:0.526 dbouabéuend mbe), prefeeaply at about
ﬁgge preferably fromabout 1:0.5 to about 1:5, and

t preferably at about 1: 1. Il. Am no Acid/ M neral
@D 0 SA N A cid/Mineral Compositions

The present invention includes a new therapeutic composition of mixed amino
acid/mineral compounds that utilize two different amino acids. That is, the mixed amino
acid/mineral ecompound includes a first amino acid and a different second amino acid,
wherein the amino acids can be present in a specified molar ratio. Accordingly, any of
the foregoing compounds whether chelated, complexed (e.g., non-chelated), or
complexed/chelated can be used in the subject therapeutic composition.

Additionally, the compounds can include at least one, and preferably two, organic

“acids or salt derivatives thereof, which can be in a specified ratio. Usually, the organic
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The present invention includes a new therapeutic
conposition of m xed am no aci d/ m neral conpounds that

wakdisestwo di fferent am no acids. That is, tReTMSX®A060656

am no aci d/ mneral conpound includes a first am no

acid and a different second am no acid, wherein the

am no acids can be present in a specified nolar ratio.
Accordi ngly, any of the foregoing compounds whet her
chel at ed, conpl exed {e.g.,. non-chel ated), or
conpl exed/ chel ated can be used3i-n the subj ect

t herapeutic conposition. Additionally the conpounds

can include atdgeast one, pref rab or ga

SEHEIST PSS (N dBF (CORPPYES PR %fo’rvl’f n% shiped |"Yfg’athe mineral;

50R6Vdr] @drd atiifstadsydnbas, thé Bﬁgaﬁ[cgaaﬁkﬂ aags &Rl theRhRSRNT Also, the
in the conposition with or W|thout n chelated W |

PHEN 3024 B1aY hegieseat as thsgrgespoadng R pFEoppeet the mineral

ahd@anétel AasbehtAFase Gﬂg@fu@ta@ldt dha/d¥isBR rd%hvatf\les(ﬁ thé A8t organic acid can
%r gani clgsm d may be present as the corresponding salt.
AEe 3 weight 1aig h et 1thb 193998F 12%and a total anount of

t he ogeiohallyd ehelcamsth flonSet amiflé htidgtand@piibnilfietht ofghic acids, can

organlc cid.c ve a wejght ratio of ab
RERSWHEC 15 Btan gi ﬁﬁ g Vlel"’tt‘ff{e CHRAASE | orf* of éﬁP‘ﬁ%Py ]fuﬁy chelated
a6m@sundd Btd:h&&td m@du)ad tobﬁam@amrg cag be obtaGidd i b @UtE &tate than has

G5 peRioap Spspits o ACHEIRHBE EOTRoARdaS ey shelgred compound can

PesVRdxU Necregsati asabilgy | &r@iihr  e&labidey,0hitatneshni fradsipidr @to improved

s R T e R e S

ieRanhslaskd” siald hillyychanthddry tsol anfihb iatils awdhiFetl cambe fully chelated by

R At el REHE A R LY 9+t el aingests gip be wsed in
tomposifiars thatdnglhés a Beddinativh dfenfinb hyidchelass add b(ymj)hmcs

gm ESAZ%"%%“%%OLP% Ipﬁo-'-ctelssscg [iggpagm@s%/o%ﬁosg]qm o]f E% ]glresen%‘ invention can
bla eicalni?eﬁﬂ 1mom®‘rab sdna\na dnﬁlpmsﬂdis ]ha“lflltg)fﬁﬂigsﬂlbllamdsrmhhlatq However, the
cgrrl%B?s t)%%ré CaIAC ngp%f f: ycomlpﬁun S 3%,%11 mg%lgrla st t%at alegnot fully chelated.
(Tthrmom unchrd@ ocfmpdrsmqms esﬁhntwmgpv&mta wihemamobe tirandatfone @0% of the
Inﬂngr% S are tfmgélgt\ég )I}]lglrg) %rePergolharﬁ%rréthgIli” é(utciﬂie) otfghe minerals are

ion can a Inel

'@dtpp@hlqsidtsd,hawd mgosmm@elaibbf triva¢ thare abott 9&%I qf theeinateeds are fully

han a e mnerals ar
ofinérat asdyelhwy the pthef arimdrily oneombinhtignsatfmine@B% of t he

m ner gl s,.ar hg| a t f.e r

t han g%ourt% ggl%ug]fnytnlgeﬁlr% %(ng Sgﬂ?%} e H%[u%c hé@%&%ﬁ? faving fully
Shalhted omprssdle.i evsperads Heavoist aomekﬁXthm@rﬁdmo@nddgompounds having
g%ﬁhlc&w}'ghéﬂ\ét{eﬁ] fn'irfépaléas tT'ﬂ@ 5%19@1'}1 i0rfSo *élat@? ﬁlﬂﬁeéals, complexed

. m nerals or conbinations o nlnera
axbodisnerd chelted/complosed morerelarvan gttty antogp ofi fleisbenefits afforded

lB?‘QaQIg withbld requiring expensive and time-consuming purification protocols. While

%g%lgm?ar%u!:ﬁ] Ié?g%ﬁ(%gggc?ailt%l o%?ﬁné’g &F}h %%Hg;%#ﬁ%sli}mgfgewith iron as the

the complexed minerals may not provide the level of bioavailability obtained by chelated
minerals, they nevertheless can impart characteristics beneficial to solubility, absorption,
and bioavailabilily.. As such, any of the compounds described herein can be formulated

into a beneficial mineral therapy or supplement composition.
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chel ated m neral s, conpounds havi ng conpl exed

m neral s, and conpounds havi ng conpl cxed/ chel at ed
waizoeriaks2 The conbi nati on of chel ated m ner al BCT/US2007/060656

conpl exed m nerals, and chel at ed/ conpl cxed m neral s

can take advantage of the benefits afforded by each

W t hout requiring expensive and tinme-consum ng

purification protocols. Wile the conpl exed mnerals

may not provide the |evel of bioavailability obtained

by chelated minerals, they ngyerthel ess can inpart

characteristics beneficial to solubility, absorption,

and bioavailability.. As such, any of the conpounds

descrd beel eﬂfbb&mtbnc,atﬂheh&n‘fmsﬂmhaiaeduﬂh@romaluﬂé e oy free amino

aénﬁsggg&%@%?tg{d? h% gsﬂ%‘u ot Eﬁ (StiBst can %I’du%ﬂel foRRE€ in many dietary

| ude excess . .
Wpléh@es. ank B@c}ﬂtt}ned&ee Awminooacitsi @ tarleCdz)EfPiéteﬁén'@I the composition to

sub anc are ro e s BF 1 Yhe the amino
%H%ﬁi g&%@ﬁ?ﬁxz%%gpf%égggﬁgﬂ%ugglds caﬁﬁkﬁ .
abﬁcdh&nﬂzrdahﬁxérdm tan tiiézeconpasintinoncids ipouier de peasuce fully chelated

T%g%élté‘;gzr&gﬁﬂ 6&2 glgg %t (lh% e%n{? es QG 05@!}14 ¥an 18R to full mineral

Nno acl che at ed n1nera|s "
chaatist. i 1Th Zaelyexms,st}&nmntar aatldspfl theonieral tte fofabyeige acid in the

fully .ch ted m f QAEhn be tailored
cpwgé i ?\g}?}l }ﬁ cé% lcs C%ﬁdﬁ!:cﬁ%pl{e%&? a#&; %r?lg r?ren‘riiﬂgcf faas e tailore

&B&id&ﬁg @Iﬂﬂleﬂapemrwugly end formikation ngedsy dior €X@ppleHEe mineral to amino
alcnrgglina]gté §at1t120ﬁ1teci0t e dlggg 9, 3% éﬁ(ﬂe %)R%elﬁgl%@%' i@ Bbdui 1d) and most

nplexé freé am no acids lated ¢
rérabby lesi then ebowddp® nﬂrw@lyothetm@p%&@m@w&m&ﬁ& be'related to

gg F%ﬁh@%ﬁoonnmy 8% o %bn%@ i€ aﬁl@tﬁa{@tﬁ@ roﬂ&edh@tuﬁm no

ion c¢an ess _ ay be
pr ef dnabing ineissces I'aamllaiy@iLﬂlat]_eallohavgerffﬁqgg’g stﬁ’geéfog roagi'ag;on may

;ggﬁseaabé ha{] 1 DOt l‘péz‘di' sUsuaklive stta{@:e Lk PrefbRnddTn result from a

'O can be related to the coordi nation nuq%gl . be
spfemﬁb exiviaties sthteiheirigt snpestent fou Phieindn HPieag Ve dfCPTIGRY, 1t maY
%rfafé {a%ﬁre fi ! 0 %ﬁeag&ﬁ?o@ndnt@ %reaﬂ)ref)ﬂ@ttl wam the\Bineaf fh%frﬁgtthe preterred

es’ of oxi preferably utilized at helated
apemvﬁa.smt@dewmeﬂ@reamey bsercSFﬂﬂaeSpWB?fé @eﬁ‘?&‘é’oﬁﬂé‘;‘?n r“écé‘b‘?ef ehe

fLoma tedtied0Sliagivi r!;'&@dft amdr ekample, Fe*" may
%H%erals h%&%iﬂ’% é)gel,?féjle??}:ha %@:(1: gr oLy ifdivie S|

e afmidsibildoftor a PIHETESHBURT D @%P%paﬁl@y PRI to be @ non-

e?e%[ea @abfv@gst:itge Rk b8doftbklathay enchidat B et may result
Piet e instances where a conp03|%lon .'ncl udes he Tatio of
ﬁhml mtbd)mﬁaﬁé? alakesHapl S BrepHe d&P@E &r PayHargrme process The xabo o

E&@erpardetf) 31%{1 S)Qlef@ﬁ’é&l abic¥ @ %d@&ﬁ’@n mEf be @xaIvplienal Fceﬂhﬂ: raitag/of reaction

consi preferred oxi ive stal e
Fa3achmaigtetze Y BEFEE 3L BP0 2 TGNDHETEFT G oXIHL T 8 Teduetion)
ﬁﬁ%ﬁ%odﬁ?éﬁ%t conposi tions that include Fe2+ and

result from both oxidative stat

pr esein o@@mh@dlgleﬁtamﬁ mw}twgs [9? g}?égrgsengﬁlge?téc%ngcan t%e prepared to
B{cﬁcﬁr&%ﬂmhﬁdﬁ QnPs afpdite brshafserals inabe ptdfemedraiyptebd oxidation.

%;1%51;; e:nl zg:gdallp ﬁtgr(l)lpg;%t rg?cghﬁ%,l agliprrg%gg tgc%l 1 %an(%ﬁ &ﬁgigzgd foecﬁgv.%,the reaction
@ ﬂ@tpi'é?&r&f sthie A Gixi @bn when included as a rcactant. Additionally, the acidic
component may inhibit minerals having lower states of oxidation from being further
oxidized to a higher state of oxidation. For example, citric acid can inhibit Fe*" from
being oxidized to Fe’". Aliernatively, basic components may inhibit minerals having

higher states of oxidation from being reduced to a lower state of oxidation.
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into the other state. hi one enbodi nent, the

conpositions of the present invention can be prepared
woOaoi7reskazele conpounds with a majority of the nPaerak®7/060656

in the preferred state of oxidation. Briefly, an

aci di c conponent such as an organic acid, can be

utilized to drive the reaction for the preferred state

of oxidation when included as a rcactant.

Addi tionally, the acidic conponent may i nhibit

m neral s having | ower states jaf. oxidation from being

further oxidized to a higher state of oxidation. For

exanple, citric acid can i nhibit Fe2+ from bei ng

oXi dlhzad: ingtafe3sheralthemitralvie iipn, HaseEresHpd ﬁ@ht@l"ﬁ]ﬁﬁ‘”e than

n hi é o esl{oglubem Izm ng ll&lg harSIRLE ?O%fot% Hah beRg Fe**. More

ower state o oxi dation.|In o £ th
ptmabnsham ehantibpet 95% qf]th@rrah cpms b figh, andplgss than about 5% of the

11i“qng%n %’8 %Jﬁgn IEZ A mlorllg g&a o}ehggn 9&9&‘58@@%’@5 H&Jh €an be Fe** and

4 ena’ ess out 10% of the iron % of th
188ithen Feat2% M poeter b@Fy MrseprefarPlapBete thapgheut 99% of the

1}t*oghlgc‘r?|11r o:keggméjgsf %é\q/ a@&g[ 1|°/e S tﬁJ‘l%h ghosd F8% afddithally, the other

en nore preferably, nore than 0 b
aterils 8A%oaf tehehdlateh it ascirdamme2withile IREeEDt FakRUgRy Gpe aiso be

2% of . t f Masts pglesabhd ndpefdrdxidative
Iﬁﬁﬁﬁ?lgggsIP%@ﬁﬁafg%%a§§§$g§ ngi gﬁd | ess than about
st@eof the iron can be Fe3+. Additionally, the other

m neral & t A q6A%:DGe FA ﬁ@n cin B @Pé t% ¥ dthiedddgubstantially
pr esent | nventl on can a be prepare

bs fbiBbhyiathe SimveliporuBALREES: BT PHeCI 8 gt fpploments o
Pﬁ)els RE ? eo%e“?‘#ea@é%sd afib¥evat @ér@ﬁn diefs QREre dimeRydratehiatake. As

nposition can be prepared to be at |eas E
mbsiﬂaanmmammgoruwdqedvr@ﬁar%dawﬁbw&Fialflé§ny afpyyates.

car boﬂy {e aén??od%&ntuﬁl%d:o&ﬂboglh%h b b6 YeHl@aed irBo @B oral dosage form
fillers or for other reasons. However, cert

fm;ama@tmddmn@ar@gﬁygptmne Ofal glesage A‘@mﬁjﬁuﬁz W%L gnown in the art, and

n%eoﬁml E%}n{:@pa Q&up NRRPAT, ¢€), WadtbWibsiae dapBt, apyinkle, tablet, soft-gel,
Ear rates. one enbodi ment, the co S|t|on can

Blixif, mutrmoatalétﬂrlrﬁ@@%hlt%#wo‘ﬂ%%a‘geée PRI HF AR5

human . QNS LR diRBnt, RedorntlRaER daaindudy sddiidnlal kevapendnts, such as
the art, and can be in the formof a sgl

d
@gVonrfgaye@ts @g’gglmnél ageahy Cr{nne@b PEHKS Aoty %W%Tna%eut1dal agents, and
W%ptﬁ)%l proﬁbﬂlffg‘ SgenRUtTHebd BRad oﬂlﬁlﬂltlvree ﬁl@n&ﬂl lhiﬂmabllnehe art.

cereal, sports drink rts
e nbod |11m§ma erp‘tp%ln@ghtp&s lchnBﬁm@%rh quﬁ@? 108 & g | o ngil?l% acid/mineral
&qggﬁﬁfgaﬁ’be%ﬁ%c@ﬁzéd By R td@gieﬁgaﬁt".sms patt inctuide it tapped density of

gﬁ@pgﬁ’g@?mgtﬂe%%grﬁf gent aCt ok egp [?gace(f %hecl%e ?%?@Lémple the tap
ngﬁiélﬁzl d&fgﬁ@ﬁ%ﬂggﬁ |bg fﬁﬁiﬁ%)br?l \:thrrﬁiglazbhtalﬂar hmvmg the powder is tapped or
gébrgwmuﬁ@@répeceg%np?ﬂ#dh% ge l?ﬁﬁ%ﬁ g)gfl ec{r',] Iel%aec agtlc‘”il?]opg solid material .
deBsighMicle) RhS herhibenaliedend dunsita pfiedariteis, mylllufg or processmg, but
more geometric space may be occupicd by the material. In other words, the geometric
density can be 50% less than true density if the particles are spherical. Handling or
vibrating the powder can cause the smaller particles to be entrained into spaces between
the larger particles. When the geometric space occupied by the powder can decrease, its
density generally increases. In the instance no further natural particle packing can be

measured without the addition of pressure the maximum particle packing is achieved.
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conposition in the formof powders, granules, pellets,
and the |like. For exanple, the tap density of a powder
woam7ms493bt ai ned when the contai ner havi ng t hePpoWS2007/060656
is tapped or vibrated under specified conditions while
bei ng | oaded. Each particle of a solid material (e.g.,
particle) can have the sane true density after
grinding, mlling, or processing, but nore geonetric
space may be occupied by the material. In other words,
" the geonetric density can be.p§% | ess than true
density if the particles are spherical. Handling or

vi brating the powder can cause the smaller particles
Tﬂmddye:oahbﬂai perdlifiensoofsipraets, bt fsen qoRkRINeE VgEHRDS, and/or container

\M% fef |£S con e it %&[ck&gfﬁﬁ@ﬁn%ﬁ@ﬁpé&ﬁgm rbf¥8ducible. The
er can decrease, I1ts densi enerally I-NCr eases.

p dedsatyi qutmwp@lerqdd‘om pf iy gcpmp.q:ﬂmra]n @a@@p@eév%@ﬁ lprﬁjent invention
&@aNad) Hglﬁsal’&[) rhﬂ% ab\R 136 dink1, QhorRfprERBBLUfEmtABEut 0.3 g/mL

maxi n1part|c ac ing is achi eved. Under controlled
tocibditt §.6ne/ndk, anépms'apr@ferﬂap ot eeout 8 dri miLrie AbYY| e/ mL

and/ of, Sﬁgt&ﬁ%g{mgitageécﬁﬁposit% GeHitid ORe QhixBERENTHAN acid/mineral
packi ng efficiency can hi ghl y reprodu0|ble The t (ﬂpmmgeof

@bemmumyl wh be Bb@m@?lé%?dfb?{ disopariclenniybisht GagninFiyde a wi
dsgﬂagean\ﬂ" ﬁﬁ{)ésh eU@ﬁﬁEfe rifxe pAMRMsl 28 GBdadtANge&ph&#l; however,

o about g/ mL, nore preferably
@mumauos cgm sEeateopateay ﬂ@t Apsvwmous&ﬁhapm@ Tirs eﬁr%ﬁwmﬂya the
&ﬁgxﬁﬂt 1RindtidH Bn bO caRedledOin9Sde/ fé‘—proliﬁbeolﬁ@t]cles having desired
di nen

a conposition including 5 m xed _a

sies aymﬁah@msm P%Wgﬁdt}@%gb@new %fg’tlérf) l?st atohave a size so

Ratd b6l S thugh 328NmEdC Insle frefitdlity han Qﬁo@jh P20 tniegh,eeven more
si zes and shapes Usual [ t he partlcles

Bebetdit heguey %H@PP&%IMX oGy &P Iﬁ@ﬁlﬂﬁﬁeﬁi{fy Bet tsppeh 80 mesh.

M’c@ﬁﬁﬁvﬁ?rﬁlb %Lu%%lets Rat bbaNBaMatizAUS b‘éh}@pﬁ;ﬁﬂéﬁﬁ(hbsummesh to about
Addi tional | t he anDunt of ag’lu bégg

ehmesh |ré@re|mefs%aééfr EeHt BRAE
H89)eL£90 $hAR ahd MO AlckIQ RS nlxsxe p@f@ﬂﬁllyezet\ﬁchﬁ about 60 mesh to about 80

aggl utination can produce artl a
SO UL 0 Con. RS Rty SR L IR 8 FLostion oo
Fg&tﬁ&h gBo%%thasal even nore preferably t hr ough not

hr ou 180 nesh, nost . preferably not thr

mesh. Opg reﬁlé)pfl\};léqn)‘r? tg‘i’ Hi’é”rtﬁé 30y ]éasve c ﬂll'[beélSIOD o(%uaq I]easg 40 microns.
ehartablye Eﬂezcﬁﬁleﬁﬁmb eduﬂ‘@e Belewetfﬁoﬂlbgmm1&6nsmashe pmfabbiMat least 100
220 mesh, nore

@ro%sﬁﬁ/en SRR p %' {{ %ba[ yubg?%om 40 nhost HE#T@BIY at least

RB&I .2 samgicroast preferably bet ween about 60 nesh to
about 80 nes

ref.erred..e
of t hgob g¥qm Fe%cqnﬁpogltbo% oag: ?rd%ncecvgrfc]h e S%e%ﬁpm’ve%tg)o% Qan include
ﬁofeﬁ}fﬁ:ﬁlb getiean. asphrtane Axbadieing cotripe31pa1ntqao| msludan’ﬁ% ferrous
e a dinension o t east. 40 _m.cr ahly A
%@1%t%'ﬁg e Cogﬁla eala(l)t ugsltmcaggﬁlf % 1?1113% OnSJ Ap’o mmsture 2
@ﬁa&foﬁéﬂhhyarﬁltlcésehm 0. l‘ﬁﬂsllmdomnhmde byewrighore prefer abl Y,

| east q'sotr c%ggglte gr?oq_herp c%rrr?p%gftm%nl(rjl arcrxggr%m? e'&/l%li %pel Bre?etnt invention can

include a ferrous glycinate aspartate. As such, the composition can include 84.5%

F,nc‘gvcn more preferably

ferrous glycinate aspartate chelate, 8% succinic acid, and 7% malic acid.
III. Preparing Amino Acid/Mineral Compositions
In one embodiment, the present invention includes a method of preparing mixed

amino acid/mineral compounds. Such a method can include introducing a first amino
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about 250 mcrons. For exanple, a conposition in
accordance with the present invention can include a

wobenrms®3gl yci nat e aspartate. As such, the conposiuS2®MN060656

can include 77% ferrous glycinate aspartate chel ate,

10% succinic acid, 7% malic acid, 4% noisture, 2%

mal t odextrin, and | ess than 0.1% silicon dioxide by

wei ght. For exanpl e, another conposition in accordance

with the present invention can include a ferrous

gl ycinate aspartate. As such, iyhe conposition can

include 84.5% ferrous glycinate aspartate chelate, 8%
succinic acid, and 7% malic acid. Ill. Preparing Am no

il iVl  ecaind omine sicid BYie @ Teagiien weRsPldivhsFRN thenBrst amino acid is
@ff&?&ﬁ%dngp%gécgﬁh LGloules A+mBih Qge Qlfgaﬁirceééﬁf {s"HsoMntB8uced into
am no acid/mneral conpounds. Such a method can .

thecteertion; Vesseh @l M §me. f A maincrim aae Fetalidloams@e Gy be introduced
AR BR r@&étg) ni V¥ Qt $BAGhL O iy ﬁl%%&”lable‘meﬂh@ infindrB€ioftelif fthe form of a
amno acid is different fromthe second am no acid. At
pewdered metadr deiditiongly.¢uitablaselyentn el 6t water:riap beiged to solubilize

&%ﬁ&ﬁﬁgﬁmﬁﬁﬁgﬁkgahsany time. A mneral in any suitable
formcan al so be introduced into the reaction vesse

at anyheirpastiontis jnitiged pden e mirsral ¢aenss iy gntach Wi gither of the

E,tlﬁﬁlof 424d8 Qﬁ(dcﬁtl&gmgeﬂh@ drgmRicalcia AfLb@BAkbistonatet iblder to increase
sol vents, such as water, can be used to solubilize

Hiedyib ot Siesisasitpo R Hreaderipsreasnie the agidity At worsasq thgprag at which

wheinihheciak @gl'hﬁlex GRARRCIMR AR @G bralahdl c & fnbRksetthe bBRentage of
am no acids. Add |t|onaIL¥ t he organi c acid can be

one
gupresdhat @@ fuly shgleiedt oFirtherewhen tirempnergris gD, an merease in

L&BGY LANINRILH 44 atioho iHBR(TARSE in the acidity can
increase the rate at which the am no. aci.ds conpl ex and

n
chel al® St Fboimsnty dhey Procsiy) of e aiinge Seemird amimo acid/mineral

pehpeEEs afcrdisdeiabbalhnbilay &bfftHJ: |n¥in€1|ﬂﬁ| aﬁ@dﬂ the solubility and
Further, when the mneral is |ron %% an | eas in ds and/

RaPaP ehiRsi M 4B aedAEEaTe t‘bv Sikol of h g scids and/or
eababn®Nthe drieniP 016 S8iligéd. Y 8Re¢ titgrdabigonTi Ae d;u&m th® method can

aci d/ m neral conmpound can, i ncrease th i oavail ahi.l i .
ke raRiaE o0 e . (e SEROg 100y DA abE bl inorease

@bsdrhreondiNBE @bmpatndEomNBE €A%0dt. DYhik ken &ﬁlhﬁ]etsiekaﬁtufgf an amino acid
t he am no acids [ or Iectlon o the or cids .

(At 99D 3 5% i 201 F iiveoF ko pPBTIAl Ké RODER d g e into an
Gaferdchred, el ofl edrenes thebgndams amd ﬁﬂls&ﬁ‘ldﬁf theaginpg saiipainistad compound
aC|Q% tha%ﬁ 3¥ be utilized to increase absorption of

e & *romthe @ tract. This can include

sel ectmh rtgleaﬁlnadSﬂlﬁEn‘aCthd ﬁrh@iss adnprepairgate tiiveedaBininiot ycid/mineral

O b M AR 0L R LR G AR L 8o e s
tabids.aThiz@aa dhchida mt@ényacﬂm@fmegomg criteria for making such a selectlon of
at least onc of thc amino acids and, preferably, for at least two of the amino acids. For
example, the amino acids can be selected bascd on at least one of the following selection
criteria: (a) large compounds; (b) small compounds; (¢) cost; (d) racemic issues; (e)
increasing absorption; (f) increased solubility; or (g) increased bioavailability.

In one embodiment, the process of preparing the mixed amino acid/mineral
compound can include selecting the type and/or amount of an organic acid to increase
solubility. ‘As such, malic acid can be selected to increase the solubility of the amino

acid/mineral compound. Similarly, the type and/or amount of an organic acid can be
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within the enterocyte. In one enbodi nent, the process

of preparing the m xed am no aci d/ m neral conpound can
wonel7wde3sel ecting the type and/ or anount of aPCra&3107/060656
one of the am no acids. This can include using any of

the foregoing criteria for making such a selection of

at |l east one of the am no acids and, preferably, for

at least two of the am no acids. For exanple, the

am no acids can be selected based on at |east one of

the follow ng selection critergia: (a) |arge conmpounds;

(b) small conpounds; (c) cost; (d) racem c issues; (e)

i ncreasi ng absorption; (f) increased solubility; or . .
sélgdted neimgasetthbiabsaraiivmbl the cympewndo WaickAsE alil%i/ﬂ selqcjjpe succinic

rocess of pr . . BN iac kehhmdQicdinic acid, can be
aggnpg‘%ﬁd%heap ?%@3%@@%%%% he(ptg‘;/lp’e and/ or armuntb Al
sefeciad torigano'e doi tander af teeagenael) BEl @ yronagaceqss fihe basolater
malic aci ' S i tdt d 2€ sidheassiahlihhdid bild succinic
R R By ha o e
deyhecanris selectediint owdfr am ivpEpyRi e dupaadabilibe 9| the rpigeral i the
to i ove the absorption of the conpound, which can
ﬁoﬁ%ﬂog%gé sel ecting succinic acid. Also, the type and/or . .
anourih ofe ambodigzmt.cthgcprgcess ehrisgadR ¢ F‘?:‘X%‘t‘g AN gfjid/minera

e, $ehesledfle id@i%%%hgt DR ot aNEbREcOhatBaFiARKadired ratio of the
SUéh ron t he

as | , across basol at eral menbrane. .. . ... q.p
i irothalprgforred ewNBITRIERE FELB vl PG R g ve state. Sue
%@Jzt?&hnﬂpiﬁlﬁiogx %ﬁ%eﬁﬂ&cﬁa‘ By GnegitHe f&ﬁﬁri@% (8EhBEdlethd thetaing amount

fove e bioavail abi | i t){ of the m ner?l i.n t(fﬁ tate; (b)
clonipetsh h the prefamed A frette E#Defp ful-HEisred OxFqaHye state:
b)?ulg@i ANt BE baficnLlBo GRIRRBikISRM; (H)ahoditating the type of
etermhing a reaction protocol that resﬁrtfzjal N 8. - mixture
desiic eddrtagtise tie hrlatigpifeddl) PACAERSPEPEY ¢dhe reaction '
OXi dafi V& Sl efefr@h@%i%ﬁgﬁeoasbﬁl@atﬂ QHn Pt afrefat&lliby combining iron(Il)
ch a

oxi dative state. Such a determ nation can be. nade by .
wite gycinhand gispeliemyid (a)ihTBEEFEE Hg SRS ] ?’h‘g mafic acid. At

@t[%ﬂ‘ﬂ@%l Qi HRS], Predtdr b aBERTFENA 0 tiaxiroa(li) Venstat e chelated with
relative to the non-pref etregw?‘xi dat i veéls.t at e (lﬁéﬂor removal of
sk anil agpartie agifo e 6T BReRINTRCtAR SoFaY g
gl%%%hhﬁ%ci&@r AREIaki MOhd Bembyarl efn be Gighily hagiodedge and may
rive the chelation; and (d) nodul ating the pH of the
centeinivier i ¥eire 2pSrtExanpl e, ferrous glycinate

fypar h@hﬁng@é}i@fA?_ﬁﬁ@@[cﬁgl\/hﬁel?ﬁ i o3 idns ON ]g 1) with
glyci ne an asparti c Cl n e presence of.. .
actd ARE THER ARG A0 RERL RPERE A CRoriohy fidtilie the same

LhancaRedto ot ahbr itfean vaddusi @ngitvan dienipleil ake8diency, discase
W th '

LSk 5ah SRS (201G SPU D BEAS! roweres
@%t&y%ﬁpﬂ[_&h&ﬁts agdl8ding e a0ip cuildnigrl bempigivsyare preferably used as
g¥gghglsa%gg Irr(feaglrllr%s r{gyprg\%rr]& %&o%&%it Wind@f h@é?&&&é@é&ﬂf/&- factors or
symptoms of the same. For example, mixed amino acid/mineral (e.g., iron) compounds
in accordance with the prcsent invention can be used to prevent and/or treat iron
deficiency and associated medical conditions that cause or are caused from iron
deficiency.

Iron is involved in energy metabolism as an oxygen cattier in hemoglobin, and as
a structural componeﬁt of cytochromes in electron transport. Additionally, iron is a

structural component at the catalytic site of a large number of enzymes coveting a wide
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TV. Adm nistering Am no Acid/ M neral Conpositions The
m xed am no aci d/ m neral conpound and conpositions

wonael7wd#a3zyg t he sane can be used to prevent andPOT/USE@®ANG60656

vari ous conditions of mneral deficiency, disease

states, or other nedical conditions associated wth

the m neral deficiency. However, dietary suppl enents

i ncluding the am no aci d/ m neral conpounds are

preferably used as prophyl actic neasures to prevent

and/or inhibit mneral deficigpcies and/or factors or
synptons of the sane. For exanple, m xed am no-

acid/mneral {e.g. , iron) conpounds in accordance .
wirtsh of Weveysee swtabollinvimciions. c dhetse nghwlg porgianyapier synthesis and
ﬁﬂl@%&{,ﬁhﬁ%&{yﬁé &ﬁm&tﬂiﬁ' a%ﬂ%(y,% a@é§&8}kiﬁ%§cﬁ)nn§gteﬁﬁl, and synthesis
condr t’ion at cause or are caused fromiron i
d&PNS, enliygen) awhbils agidy oln/lewmans, sereisgyp seatiobpeapeusgt of proteins
VRN G Q)xggé}lr #88spblt. NETPAORkRNANG: 3 AogdlakibR TRl growth and
conponent cytoghrones In electron transport. | _
Aiffireritiotien.| Jron idefpieney Hmits oxygamy deliveyip GBH roltingig fatigue, poor
%g‘l?g)\é}fbﬁn cE,e aﬂ(ﬁ FeclAL&e ﬁﬁﬁgﬁ . Offhl_(fsr,‘ 2} BE9ixeQVehindd addd/mineral
wi dedrray of diverse netabolic Tunctions. These ,

cowbod 9se(heoised e FinlE irogyiat Hestuspesas dessrbed Berein and others well

gﬁggg §€qaNntimcrobial activity, hepatic
etoxification systens, and synthesis of DNA

col | afferpreapmbediment cp deomnasitisanthias  inplpdes psmiged amino acid/iron

LSS5 Hd@nC AMRAREM e SfeaRicOlctd Bsh bBVREY €8l ptdveMXMPBSt (reat any iron
tra%sport; It Is also essential for the reqgul ati on of. . ‘
defigicrgyodian CAMEPI HcermMISHIOnSAN PIFVEH! %@(f?rgreé'ﬁ gyy condition related

hd ot Se@XYAShaeki b hcth.| Bs sS4 fdrag nidie atiblgl@able mixed
poor work pérformance, and decreased i nmunity.

: T K . nty. Thus, ]
EMEATRSE o PIBP KA it &R dREEHHpRM dORART b PERBYICE gan be more
BURIH cYal @M ddflonhNEnPAEPRERS sESEFEbRM DS EBcmatnd
others well known in the art. I.n one enbodi nen

) . L, a .. .
conposicePipethat mMefadueleiedacing iig CHRCRCRBATIE administorng a
COMBOLHIth B8pAting @S tor AGre Ghigad kfiidChdd/fan dompatedh fola human or

prevent and/or treat any iron.deficiency. For exan He, fact
eREna QepEei ¢ PeAlceh ROpER M VR B f‘?@% e () ac%‘ﬁ‘g‘?n‘?‘f Big ractor ot
rs%'nﬁio%g tree cb@Poslabh coeREYngd Hidd of Bottemiycdhatinbersliiton compounds
As such, .a purer, nore soluble, stable nuged am no

587 Gp i BIPIESHIOE GREHDEPRHRE @ REVPROA s BT Bigdical endpoint
REQINRURN weRNirbe daficgerlenelMhil ain tlAmld badidistangd the mixed amino
chel at ed irong, such as ferrous b%sugﬁxﬁ%na_e.

AEIEHFW OGIRPING CHRUENGRE SR BEHRLi g P? &f4°¢i ency can

i ncl ude oad BiBbainemit,NYcAnFEIP@Sint luding corpt inséragniand amino acid/iron
nore m xed am na acid/irgn.conpounds to.a hunan or .. o
AR R AR A L TR YA QR * ecical condiion
dedultehteficyh iaS pAydoloiicabuiri pghdlagitar stete synept omnerfhgeplacement is
jnggg’(fqﬁélgl %180 nt %%Irerégnto{ﬁ%en {onngagleberg&(rggﬂs%&&] % prevent and/or treat

physiologic and pathologic states where mineral replacement either corrects or

ameliorates a specific syndrome, symptom, clinical sign, and/or set of symp"coms or
clinical signs. Also, the present invention can inhibit complications associated with toxic
substances through competitive absorption, inhibition of absorption, and/or prevention of
the absorption of other toxic substances.

In one embodiment, compositions including one or more mixed amino acid/iron

compounds can be used as a hematinic agent. This can be used to prevent and/or treat
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can be administered in an effective anount to prevent
and/ or treat a nedical endpoint associated with iron

wdebi7msesey. This can include adm ni stering thecmusem7/060656

am no acid/iron conpound containing conposition as a
food fortificant. In one enbodi nent, a conposition

i ncl udi ng one or nore m xed am no aci d/iron conpounds
can be utilized in a nmethod for preventing and/or
treating a nedical condition resultant froma
physi ol ogi cal or pathol ogi cal ot ate where m nera
replacenent is beneficial. As such, the present

i nvention can be adm nistered to prevent and/or treat

iphy siefibieniies and pacdigbdgionpdications whvne fmetw of the following:

pr olég GEMRALsE lcl‘%ap Wouﬁl%glﬁpﬁﬁ%eﬂ{at(ﬁggl: L O RL &S 1c8s; SRPME diSeases such
FOme, synptom clinical sign, and/or set of .

S \ehpdrdersenel fagiien BEH) cagingetive tisspdiseaser 1Hp1@§)@ﬁtslated and autoimmune

(iine\éggst'i Oriar&ﬁ@ ('ilgiyts%' tca‘ﬁ%gpl HERhLONS ABIRET B4iRGkidMst bading to or
Xt substances throug ¢conmpetitive absorption, e
domhrithitiniz oo blwbd d¢rs oneit 4s0A] blaedingrGltisspasss Paticofcqr isease; gastrfis;
absorpti s i . BC&s Q,itr i&al s ; celiac disease;
e e T S Y g
ifiictioundisefsts; parasiiem baplkiorsymaariti duP EssIcE oREigptopsArising from
’%g € HminibRhiPorC 3P sUSe ésog@ﬁﬁgﬁd'&in,a@{yﬁgbsg k@adili; Odhents causing

eficlencies and aSsocl ated conplications arising from cal
midycad§ ridtelet dluihetignngpropra Howeyi BhiitesasEs MHAEOHBE gost-sureica
goqﬁcﬁictaﬁbﬁ%gg ﬁ%‘o@&&% CuFORS SAURBRES; cabHieNypadkl S8AREMY; donating
such as chronic renal failure; H'V, connective tISSUS. .
blose dseblopdrivartie oreh arenaraiivg TanelGPHTRTEEY Sees@yorihopedic surgery;

Q015 HE B 8001 GRS Shirgef ) GbRRL Qlctusar t hri ti s;
‘ggﬁgﬁyggﬁg%Ve Vfﬁb o) of?égﬂtributing to bl ood |oss. /i
such Eso@ cipbediaicaycoraposiins8elyding pe| € THPEdpixed amino acidiron
di, f(ﬂﬁ]%;s AR5 fidhilis cok@H G ASaNREREd wiR i thpabyapiss years, for example,
I nfTammat ory bowel disease; tropical sprue; celiac i

B‘ﬁ—\ffﬁ' rr;1ge:s’tat10nall and

picsatak e PregTREEG:| GDYSEY: s dALRion; p POFEEFEICHo

raﬁév%iopil ! [RYBBIE of fo%ﬁrf%rb%ﬂ réddgsizBg f romt he
adm ni stration_of drugs 'such as erythropoetin,. NgAIEsé - d/iron
st er olelsne ageRtiEncah oA I ARFISEHITRANS B PIIErTo R e 2
REALOMARULER bENIsBA tiAr SsurbldgRAt 3gRIHiGHsS suddosd rédileg ¢ syndrome;,
conplications of procedures sucg as qastreptpg%f tioue: exorcise
gREY T CORpUEAions; AR A SRR N THILGBP Fo PSSO fi8ues

BADK S hykid1dYi CR# Rnb A dRimightast | ve surgery such as

U goy ont (B Eh S 6P BECS D BB e Mo o acid/iron
cOmPOSidsi @RSbd NEdUE BshdidhsOi Whaich dvimpediiasrib@rption would reduce
aci d/iron_conmpounds can be used in conditjons ot
asxRtion of KehicrHe Oc,fh#*?aabsc’ﬁﬁaﬁ?g C%%'g‘gingf b ?egQa%%f%r{mg, mereury
RPORBAIG! arsBhi JIbABEHH1IE BAE Sadinheh abhomptioosdr- imhelgd afingry cigarette
wher e gestational and neurodevel opnental effects on
§F°&%Bring are wel | recogni zed. In one enbodi nent

CONPOSht b enivdainkidit N ghe nREfi@ky NOf exdminisdriagi thtohumans or animals,
aci d/iron

compositions including a mixcd amino acid/iron compound used as a hematinic agent or

to prevent and/or treat iron deficiencies and associated diseases , can be measured by
conventional and relatively straightforward biochemical markers which arc currently well
recognized by those skilled in the art to demonstrate effective administration such as, for
example, serum iron, serum ferritin, iron binding capacity, transferrin, and transferrin

saturation. These classical measurements may be helpful to demonstrate an effective
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conmpounds can be used i n neurol ogical conditions such
as restless |l eg syndrone; cognitive conplications;

waewgmsdsrel opnental conplications; chronic faPCgmWs2007/060656

exerci se and peak physi ol ogi c perfornmance
optim zation. In one enbodi nent conpositions including
one or nore m xed am no acid/iron conmpounds can be

used in conditions in which conpetitive absorption
woul d reduce absorption of toxic |evels of heavy .

metal s contributing to | ead p@isoni ng; nercury

poi soni ng; arsenic consunption and cadm um consunpti on
Sr i%hal ed fromcigarette snmoke. In ane errb,odilrrent, L.

P fof Pepy yPllorcogameriatieriong 106 FammRf? B1° BrinhReoglobin, iron or
ERHTHN %dglsomsadm@éﬂ‘twﬁeg afleriaXBét B8Y A6t AelHiély @Bflect more subtle iron
oppound used as .a hematinic agent or to, prevent . .
el S entich APl apt LA e S55Her 158 SURArE dn il a clinical
resp@_f*seﬁt@f ARG dﬁg_o@)blfcéa_m/ ef\rhb&ﬁiﬂk' n&l_’;}s\%é Q%qe@idrb‘@ YExamples of such
st r.ai_ght f or war i ochem cal markers ich arc
ERRiPEHEPRPIRRN 1RCiE SgRicaed et Rd Serssle Teplagsiens phavell gs decreased
irﬁrodﬁ,itﬁm ShiiseleCactivit® Gldavi@red @Pri Heufdni@chan s&ﬂgl!atog_? testlsleep studies,
ex e, serumiron, seruymferritin, iron bindin _ ,
g fibe.> & aivaten PRYGStadipg of 457 FUPHIER TSR g rgipsses nvolved in
bR 3Bs@hAGHS hitdinet@aihh Gae fdSo MRweb 8iddeddifallinatieers that are and could
enonstra an_effectivedose for many wel |l recognized

RATER TEHY, O Ao, RAREE, alTPP ksTRUON o FSRO BIdyo0om, and the
tlfibal dmpl ekt drisi thereei/@lch dsired lcolh adé frétidugdtgye @dRes,aplasmit cytokines
R B8 B Sl eGP ke HS Mon wranspor

protelnosehi a3 trdakchrirorkspter, Griapoail ag eslpante divalent metal transporters

I histration. of said conpound. be neasure ' i
B3Rk 2 Bpaei Rt Rk TRRLBHTRY i A5 (B Raghdbe tywe of
dlvserkaesl tinlsolikl be stdidsmnsssheascaledskayas Tecragiaseftserum transferrin
i nvol ung Suscle activity asur, by, neuronuscul ar
! DA T8 Pfr el ¢RI 3805 g {hRHH 95 B axoctlent
bioeb¢reicalumeidog taddnogtafe irdrestoagp lexlsnetladaltha relational assays and

rocesses. Lpvolved in ifrqn orption and netaholism .
GEEFAEER, DSV Urh et f QR 15 bRirk SRl P b moaningt

reasmeeenise Addo, these etdcthechamgesrs erni reoused s detptniioa whether toxic

. 0l i and t.he cld.ni cal, | | cati ons

b1, BREPAhayTEL AR EOM PRl e coe R ol PR BR300 be present

pl eccmaswptaskiarbers afidxidelore siessbotbé¢lbdamagyul at or s such

as heﬁ? logé %m#oﬁ%n{,etgg lfn%gg({ Xmﬂ{ooﬁcqh%neﬂ?f Qcﬂno%c;lgﬂ§ RAL tbe prepared
proteins such as transferrin receptor, ferroportin as

wed [adeénistheeddiovathéaye PatyaRefarenss potakes £ PRUMIst jron. See Table 1

.?ﬁggggphoﬁ¥ﬁgghrones, hephaestin to nane only a few of

e type o I omar kers that could be useful in
bi ocheni cal assays. The ratT4BdE erumtransferrin
receptor ("sTFR') to serumferritin ("R'F ratio") has
been shown to be anDeily efeeencedntdiaefirdzer met hod t o
denonstrate iron st or abde Btegelon (MWgéley) ot her
relati onal assays and

Infants 0-6 months 0.27
7-12 months 11

Children 1-3 years 7
4-8 years 10

Malcs 9-13 years 8
14-18 years 11

19-30 years 8
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exqui site and clinically neaningful neasurenents.
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det erm ne whether toxic or other damaging effects from
an abundance of iron in the body are likely to be
present or occur such as markers of oxidative stress,
or cell damage. In one enbodi nent, the m xed am no

aci d/ m neral conpounds can be prepared and
adm ni stered to achi eve Dail y.23ef erence | ntakes
("DRI") for iron. See Table 1 below for iron DRIs.
TABLE 1 Daily Reference Intakes for Iron Life Stage
Iron (mg/day) Infants 0-6 Hott ¥, 27 7812 nonths 11
Children 1-3 years 7 4-8 ydaf&yeAs Mal es %9- 13 years 8
14-18 years 1 1 19-30 years’@39%0 year$ 8 51-70 years
8 > 70 years 8 Femal es 9-13 years 8 14-18 years 15

19- 30 years 18 3¥empleyear 91%Y?E570 year’s 8 > 70 years
8 Pregnancy < 18 years 27 Wol&yaiears 2745Lactation <
18 years 10 19-50 years 9 GB9¥e%t her H&nd, excess
amounts of iron can resul 350 ¥Yicity %ﬁd even deat h.

1-70 years
> 70 years 8
Pregnancy <18 years 27
19-50 years 27
Lactation < 18 years 10
19-50 years 9

On the other hand, excess amounts of iron can result in toxicity and even death.
Since nonheme iron absorption efficiency decreases with increasing dosage, iron toxicity
from consumption of food sources is rare. However, consumption of large amounts of
alcohol increases mucosal iron uptake, particularly among individuals with
hemochromatosis or who are carriers of this recessive trait, which is characterized by
failure to regulate iron absorption. Symptoms of this genetic disorder include chronic
fatigue, weight loss, arthritis, mouth pain, heart palpitations and depression.

Iron supplements may be fatal for adults when taken in doses of 200-250 mg/kg
from body weight. Iron poisoning may also occur in children who take adult
supplements even at low doses. Individuals who receive repeated blood transfusions are
most at risk of iron toxicity. The upper limit of safety for iron established by thc Food
and Nutrition Board of the Institute of Medicine is approximately 45 mg daily for adults.

See Table 2 ‘below for more age- and gender-specific gnidelines.

TABLE 2
Iron Tolerable Upper Intake Levels
Life Stage Iron (mg/day)
Infants 0-6 months 40
7-12 months 40
Children 1-3 years 40
4-8 years 40

Males, 9-13 years 40
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Si nce i xonhene iron absorption efficiency decreases
Wi th increasing dosage, iron toxicity from consunption

wofhodmseh3gources i s rare. However, consunpti onPoOT/US200©860656

amount s of al cohol increases nucosal iron uptake,
particularly anong individuals with henochromatosis or

who are carriers of this recessive trait, which is
characterized by failure to regulate iron absorption.
Synptons of this genetic disorder include chronic

fatigue, weight loss, arthritjs, nouth pain, heart

pal pitati ons and depression. |Iron supplenents may be

fatal for adults when taken in doses of 200-250 ng/kg

from body wei ghtFematesn poisddiverys may al4o occur in

chil dren who take adult sUppPwemsnts eveld at | ow doses.

| ndi vi dual s who receive reféatad bl ood 45 ansf usi ons

are nost at risk of iron toxicity. The per limt of

saf ety for ironPResgmabty shed3hypashe Foodﬁgnd Nutrition

Board of the Institute of 1¢8ivedthe i s aproxi mately 45

nmg daily for adults. See Table 2 bel ow for nore age-

and gender - specilfactatigni dekil§e/sarsTABLE 243 ron Tol erabl e

Upper |ntake Levels Life $-4f§ecason (nmytday) Infants

0-6 nonths 40 7-12 nonths 40 Children 1-3 years 40 4-8

year SAd(&n‘dthBis thedmiG:dyaming B Feorapesds of fi Prsgery gwention can be
19-70 1y @Ad/Sr B8ow the iron
F5PEgt %lég‘r S éfggt raeéquﬁgﬁaidih%g %rcg)gpgﬁ%ﬁigl l geo years 45
Mﬂ@bldlu[pgtrymtai@elemlxe@"aﬁﬁﬂho 1@’@?@1 g BY ARG f’ﬂlélpounds having

E{lr?ga themﬁ%ﬂtul ?r&aﬁ 20 WR& R ﬁ%@%%@re@gm Sdagibgslads6ciated with
iron below the tOXIC | evel s and/ or bel ow t he

smmmnmgwkxable upper intake levels. Simlarly, mxed

am n olr?g t%&h@ﬁéﬁto&lﬂféﬁp wadsy Aavbngiddanghal englobfds may be useful
t han n can be used prevent and/or treat

ooy ireaticohof syely dispaee] sigies Hhat beneﬁt from effective administration of
calcium. Such disease states include but are not lumted by: conditions that affect the

musculoskeletal system such as osteoporosis, osteopenia, muscular hyper—excitability and
hypotonia, conditions in the cardiovascular system such as hyperiension and stroke,
neuropsychiatric conditions such as premenstrual syndrome, colon cancer as well as
hypocalcemia from any cause such as hypoparathyroidsm, vitamin D deficiency or
endocrine or iatrogenic causes.
EXAMPLES

The following examples are provided to illustrate embodiments of the invention
and are not intended to be limiting. Accordingly, some of the examples have been
performed via experiment and some arc prophetic based on techniques, standards, and
results well known in the art. Also, it should bc apparent that the invention can include
additional embodiments not illustrated by example.
Example 1 '

A chelate-containing composition was prepared in accordance with the present
invention. The composition was prepared with the following: 96 g of ferronyl; 218 g of
glycine; 70 g of aspartic acid; 37 g of malic acid; 33 g of succinic acid; and 2.2 g of

fumed silica gel. The resulting composition is described in Table 3.
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such mnerals. In yet another enbodi nent, m xed am no
aci d/ cal ci um conpounds may be useful in the treatnent

woRosskn3di sease states that benefit from ef f eBCTAS2007/060656

adm ni stration of calcium Such di sease states include
but are not limted by: conditions mat affect the
muscul oskel etal system such as osteoporosi s,

ost eopeni a, nuscul ar hyper-excitability and hypotoni a,
conditions in the cardi ovascul ar system such as
hypertensi on and stroke, neucgpsychiatric conditions
such as prenenstrual syndrone, colon cancer as well as
hypocal cenmia from any cause such as hypopar at hyroi dsm
vitamin D deficiency or endd@Pisr® or iatrogenic
causes. EXAMPLES The_faol |l owi ng exanples-are provided
to illustrate enbodi|nokmgzedient he’q QOMRt ilon and are not
i ntended to be Iinitjindgermarbr di ng?y39%qme of the
exanpl es have been perfGhyeing vila e¥bt%rent and some
arc prophetic based pn Asmehid ques, 1386%dar ds, and
results well known ip théockdlt, so, it |should be
apparent that the inyeMaliodceghn i ncd.igfeé [additi onal
enbodi ments not il ust r&cethiby exanpld’ Exanple 1 A
chel at e- cont ai ni ng cpnpodictd on _ was prepared in
accordance with the pFesedtSilicavent i ®48%The conposition
was prepared with the folGadw ng: 96 g of| ferronyl; 218
g of glycine; 70 g of aspesali c @cilf9.08% |g of malic
Behdpled3 g of succinic acid; and 2.2 g of funed silica

gel . The resul ti conposi tion. is described in.

3 TaniteS soieting PEY sSRERRT L SRS PG nE geRyLf bmpound wes
bavphRed & REXROCHEILR Bidiéjerifivalipiposmobilisofcormparasiion prepared
t o FER . e ecifi,cally,.th |1ty ~Qf e
SO AP BrBPEla) 60% D6 bR LE ol ) e bt e Bmposiions
Ravd Mackh einfarepdiae eahatiednsobatonssadl nisaigedpasidomp Agmperature
were, placed i nto separate saturated | A4t t of
ﬁﬁ?ﬁ‘ﬂ%ﬁn ég‘ea?(’l?tboéﬁw Eiper s tﬁgrl’esoglvdg rvﬁ%g hétﬂ%t‘oldf:éf@%gd;he amoun_ ©
selublel BBS WRr meaalrdde ct B, selotionsomprisingi FERROECTHEE | resulted in a

and. the t o ol L. I red.: /] .
S0 HIE B pEl0 A P DABRACRES O BOR compound 1 &
sehuhity i dfy2.468 2v02 2Ttws) disd [cofrtbhbilion dractineh ghenindsel @wipe acid/iron

acid/iron co O%ngolplggi solubility of 2.468 M Thus,
CRBPESHHESIPPEN REY RS Y he i xed ani no acid/iron ' .
conpourhe phesnt inpertive dnaobaibinbedigd in other specific forms without departing

from its spirit or essential charactcristics. The described embodiments are to be

considered in all respects only as illustrative and not restrictive. The scope of the
invention is, therefore, indicated by the af)pcndod claims rather than by the foregoing
description. All changes which come within the meaning and rangc of equivalency of the
claims are to be embraced within their scope. ‘

What is claimed is:
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The present invention may be enbodied in other

specific forms without departing fromits spirit or
weoezesErsimk characteristics. The descri bed enbo8CTRISL®7/060656

are to be considered in all respects only as

illustrative and not restrictive. The scope of the

invention is, therefore, indicated by the appended

clai ms rather than by the for&going description.

AUchanges which conme within the nmeani ng and range of

equi val ency of the clains be enbraced within
their scope. V\hat |s cI ai n('gﬂd&r?‘n{/lgoow 060656 - 25 -

CLAI M5 1. &6 '%éésing. a mneral; a first

am nd- aci d* A qﬁ?l ‘mineral : and a second ami no
aci d chelahﬁgmhg the mneral, wherein the first am no
acid is dlfferent fro cond .ani cid, and the

mol ar r at i otEt aPEE qc?‘{n%lleli]ai?f?ﬁ’ £ ﬁlaerapgmtahe second

am no aci d, {egohd AMIRREI cHel&le@ td theahxoartal Tylvereif theafirst amino
conpound as in claiml, wherein e (Sl

agilds SifEnet T e $eepRA APLY At \?Pﬁgla leg gl ?fﬂﬁ ??%%m‘m

akf?le AR Qe&ﬁﬁ%hﬁﬁé AQd 9 fr8nAbode] :0a @i arblonE], :7as par agi ne,
artlc aci d, cystel ne, cystin

t
ac| d 2.gl ychrremphpsad psjanfgmnhy,d\f/]a%?&%}e %15%] anF%o Celg glﬁg]éé:cond

alme1HC '3191% ard Yt N BualTEleltcRR #6m tRE Bidubi d@ﬁsm@l@m&dlahamamgmne
of i'he,” serine, threonine, tryptophan rOSL(ﬂgl and

aa;pmagme, Spamicasih GUHBANESCYSHNS | ‘f‘tﬁ%n.?“e \%}Pé? 5P TSt

9 A ' e, 145i68 inthedeai m
RS e B

phmmﬂakhm&gpuﬂnmaﬁtnmnﬂﬂﬂﬁﬁﬁbﬁwﬂﬁw ARrigaiese?

copper, zinc, gRBalheretHHRMirbAmiAD layfdde nspatic
vanadﬁun] gbém%%hﬁaﬁgs ]grus |F?%Iun] rubi di um

&esi um francium and seleniun1 5. A conpound as in

clai m 4, ereln ! | Ol hinerdd is lected from the
conpotind 22‘?%“%?%?%? gﬁhﬁélh%fhé |#st€gn1no acid s.
g@ﬁp cbh€stan of adunh heagewsom, Mangoess Ign] OPFEY @ifePotpssium,

Acomound as 1116811 o MRS ain, F8SS1RAE 10T GaTADidiun

cesium, francium, and selenium.

5. A compound as in claim 4, wherein the mineral is iron(Il).

0. A compound as in claim 5, wherein the first amino acid is aspartic acid
and the second amino acid is glycine.

7. A compound as in claim 1, wherein at least one organic acid is
incorporated into the compound.

8. A compound as in claim 7, wherein the organic acid is selected from
the group consisting of ascorbic acid, malic acid, fumaric acid, citric acid, lactic acid,
benzoic acid, tartaric acid, adipic acid, succinic acid, acetic acid, phosphoric acid,
propionic acid, maleic acid, pimelic acid, and sulfuric acid

9. A compound as in claim 8, wherein the organic acid is malic acid or
succinic acid.

10. A compound as in claim 7, wherein a second organic acid is
incorporated into the compound.

11. A composition comprising:

a mixed amino acid/mineral compound compriscd of:

a mineral;
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i ncorporated into the conpound. 8. A conpound as in
claim7, wherein the organic acid is selected fromthe

waroerpsesnasi sting of ascorbic acid, nmalic aci dPCTWSB0T060656

acid, citric acid, lactic acid, benzoic acid, tartaric
acid, adipic acid, succinic acid, acetic acid,
phosphoric acid, propionic acid, maleic acid, pinelic
acid, and sulfuric acid 9. A Ttdhpound as in claimS8,
wherein the organic acid is malic acid or succinic

acid. 10. A compaynd, as,i.Bid @1a@%d7ﬁotﬁ@%{1ﬁérﬁl anéecond
organic acid is‘incorporated into the conpound. 1

A conposi tion canprérsi aginoacid chethtethiorfge ggpgﬂﬂuﬂagyeéql the first

conpoungd. c d f

CrBP B e ML a0l o G bt
@Mﬁc?ﬂm@&h;secmﬁmmmb ,acmlhe freimatidwé 1£0.2 éq aboit ,J,g and d

is di erent fro e second am no acid, and the nol ar
ratio of the fir&sts Wﬁﬁ@“ﬁ%&% and the second ani no

acid g, froueahpeditidi & id dlainﬁb]g wthefeifl thafict amfrioragid and second

AIERAH PR T Bf FPIREIER el e Qe Binbid Hsping. apeinine,
Lo fiakhattis abiacteebing, ofptineg glytanipecgdotinst |acng gfycme '

al’anine, argi ni ne, asparagllle gFgartlggac

bipiclisien by drey o HBS, HiLHaHR fRcs) pofne. qroifhine,

?héﬂ}}lgbﬂﬁe YHhOX¥RAQ lihredfine t5@ItEplEn) eyrosine cindealine.

ysi‘ne, ionine, ornithin |
s er i nd3. t hreampesitipp ﬁbfnocdil’%gﬁi P‘?‘théi %’ég nri\s%gg %g‘flpéen"%twe ofa

Onéégg RogLiki on as in claim1l, further conprising a
erivative of a second org?nlc a

C onposli4ti o nA @emipesigipa jafrimd amwl] G CLy atq%agg ?1160# th% first organic
% J¢ sreg'c; I%Qﬂ]h L GcRIGE Qe1Oted 8ORNG Y 8@ ESnsREIng of Sscorbic acid,

ected group consisting of ascarbic ac
mllomcaufdmaﬂg rreidi gltraq;qxcwd lagticracid, g>§p601<, psidy fagtade flﬂg adipic acid,

benzoi G gﬁ L Jeid ?cg(ﬁ %h%)lﬁ o Qi@ PRl nid @b, nRUSEhd Pimelic acid,

IO T
aceti c acl oric aci'd, propionic acid,
madenfuachcid. plnellc aC|d and sulfurlc acid. 15. A

conp 051'65 Ia(c:) Péacﬁ)lﬁp%sﬁ o% ] émrﬁ’figr ShBropEnLbf thBirdtiokSdnic acid or

organi sacond organi ¢ acid is one of succinic
atehdsrgamikiaci dis iotle of succinic acid or malic acid.

16. A composition as in claim 15, wherein at least one of the first organic
acid or second organic acid is a salt form of the organic acid.

17. A composition as in claim 16, wherein a salt derivative of a succinic
acid is a succinate salt, the succinate salt being present in an effective amount for

increasing absorption of the mixed amino acid chelate.

18. A composition as in claim 16, wherein a salt derivative of malic acid is
a malate salt, the malate salt being present in an effective amount for increasing the
solubility of the mixed amino acid/mincral compound.

19. A composition as in claim 11, wherein the mincral is selected from the
group consisting of calcium, magnesium, manganese, iron, copper, zinc, potasstum,
cobalt, chromium, molybdenum, vanadium, sodium, phosphorus, lithium, rubidium,
cesium, francium, and selenium.

20. A composition as in élaim 19, wherein the mineral is iron(Il).

21. A composition as in claim 11, wherein the first organic acid and

second organic acid are preseht in a molar ratio of about 1:0.1 to about 1:10.
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16. A conposition as in claim15, wherein at |east one

of the first organic acid or second organic acid is a
weabda7/8e3m of the organic acid. 17. A conposit POW/US007M60656

claim 16, wherein a salt derivative of a succinic acid

IS a succinate salt, H e succinate salt being present

in an effective anount for increasing absorption of

the nmixed anmino acid chel ate-218. A conposition as in

claim 16, wherein a salt derivative of malic acid is a

mal at e sal the I ate r to mineral

ef f ectt ve ‘é\ﬁ% af Hb@%ggsﬂ?fg‘b?%gﬁsrgﬁﬁgF Iaflntﬁi/@%fldt he
B Aband ﬂ@t@ﬁlbcditm Teer al conrpound 19. A conposition

as in claim1l, wherein t ne |
The GRoup A SREPSPAAD 20F LAT i b M AREHESRE hat o e Rinerd

aha Q%tapﬁﬁaﬁﬁt ofZhd)Salt PatALISs ﬁﬁthedﬁbtabx'ganlc lacidriiag mweight ratio of
enu vanadi um sodi um phosphorus, |ithium

abgbﬁ Hf)drf?gt]?@%‘i Li%y- francium and sel enium 20. A

conposy ti 0] Bt Ro&tﬁ)hdﬂs% clhfn 19hirdiencdhprising et @hstioge free

iron(l1). 21. conposition as in claim1ll, wherein

anmieo £fidst organi ¢ aci d and second organic acid are

pres I N A& o1t dns i cREmal OWhick:id sﬂbslte(n’cﬂligmhrbohydrate—ﬁ‘ee.
1:10.22. A 'co 03|t|ona3|nclalm11 wher ei n

of am@o adiwmnesiionasan clagmild fpgn%%m’rf an ?rsl éoosa%ef’ form for

: nas in claim1l1l, wherein a
aPno%lgll anglfrhmﬁlﬁ% %Hfmgﬁ%h%ﬂner al and a tot nt o&g{tﬂhe Lid
sal t Zﬂarl vétqom@@fﬁctw ipictagm 28y @’é’ﬁ?e&ngﬁc&ahg%sa’ée JRf SO
rat.i o sofe4el, AligR) lﬂilﬂﬁtubmeﬂ)bar
lé%ulfirg %[FS&% g%éfsgé%ggp% |t§t|’1§tg at %I east one free
ﬁﬂblﬁmtlaﬂibld poﬁ@er Aershposits ok, 86 SPOICEAi m 11, which is
subst anti al | t e ceﬁ@% Sitlda@romsadditive
in cl 2$m 1f‘ orﬁuﬁ?‘g%}g%r@ﬁ?%ﬁgﬁ g?%lgerdos orm f or
@dldad‘lrai fraumcthé grap cmmlﬂistm@t)f Bavore, agank & sqntd} pEFnisg Iyiperal

I 80&dtdl,
Fidith Aot ger Bl Al ARSI SO, ot
soft-gel, elixir, nutritional bar, reconstit ut abl e
powder, cereal, sports drink, or sports gel. 28. A
conposition as in claim1l, further conprising at
| east one additive selected fromthe group consisting
of flavoring agent, nutritional agents, m neral
agents, active pharmaceutical agents, and absorption
pronoti ng agents.



