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of anemia if they suffer from gastrointestinal blood loss resulting from ulcers or
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certain types of cancer, or from the use of nonsteroidal anti-inflammatory drugs
(NSAIDS). In addition, patients undergoing erythropoietin (EPO) therapy {(e.g.,
those with various {ypes of kidney disease) can also suffer iron deficiency anemia
when their iron stores become depleted due to the increased use of iron in making
new red blood cells. Groups at increased risk of anemia thus include pre-
menopausal women, pregnant or lactating women (because of an increased need
for iron), infants, children, or adolescents experiencing rapid growth (and thus an

increased need for iron), women and men with poor dietary intake of iron,
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prescribed. In addition, vitamin C administration may not be desirable for some
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patients (in particular those undergoing dialysis).

An alternative to ionic oral dosage forms of iron is polysaccharide iron
complex (PIC), which has been shown to have equivalent efficacy at increasing
hemoglobin and hematocrit values as ferrous sulfate and/or ferrous fumarate, but
is better tolerated. Newton et al,, Clinical Trials Journal, 17, 106-111 (1980);
Piccinni et al., Pan. Med., 24, 213-220 (1982). PIC is a synthetic complex of
ferric iron and carbohydrate. It does not suffer from some of the disadvantages of

2

LIS2000 9490512.1



prescribed. In addition, vitamn C adm nistration may

not be desirable for sonme patients (in particular

t hose undergoing dialysis). An alternative to ionic
wo%bPhsfigsage fornms of iron is polysacchari dediBee03s97s

complex (PIC), which has been shown to have

equi val ent efficacy at increasing henoglobin and

ferowst icoyrsupplemtnies it itfdees wod scadily foatze amthebmbine with ous

T PRRE BN SR o e R B st ' -

el bairiee bf it intesimdl lurdded PIC 2vbelidied t@RdabsdBeRyia a?l C

is a synthetic complex of .ferric .irgn and

achiy b sHiBRThmechanism Fhetein 9o is apeipriad al e stitase of T e
iﬁk@ﬂﬂYﬁﬂ&ﬁgﬁﬁa&ﬁm&(u&ﬁﬁﬁ@@Qﬁ&Q&ﬂqhﬂVEba@ﬂi&ﬁﬂﬂ&ﬁﬂ.
PCT/ US2006/ 035975 ferrous |[on,3y” | ements in that

I Aoceemuio Drodhias feel BiToBtestag ddhions gRcRrons sullsl,

JolRioRiet 41N YA THEPEARE SpehDabd Sy Evalibtin@hd BEfEATRNIS
sol ubl e enough 'to cross the nucosal barrier of the

AdnezsstRenetions ofthe usemf Niferex@s] 508 E§RDPapignta Beesivies vi a

BRoGEREy ) Bt GR0TRE eoPPAAERyT BN oot o fonsiron
dgupplamesg.ri er (transferring) for transport into the

bl ood .stream  PIC al.so seens roduce fewer

gast roidfe TVHE‘? bath %fém’é? ﬁ’agﬁ f"édt]%ﬁ“g‘ﬁeolfné’?’rn@ﬁ §¥§ UP¥ at e.
shBpIESBiks fHat Srovide effickyas Befing ion efidienc BRdmif!thelyhave
Eval uatj ng the Efficacy and Adverse Re i ons.of the
heer cgmsidered ie g aliempgpe rfptinetys iHaitiealy %Vf-’p@gﬁt&rl&' ng
ARSI b1 side dIRVRVSIhg 1HR11&ss bRpRSIIPAEBh J4RE YheadXRIENSI Ve

conpared to ferrous rron supplenments. As a_result,
Tegimea ciibbereplasedovith ampresxpengive hut betist fokmitel, KIC segpen
th 28fleve HIRRhEARR:iGich. hﬁgaﬂnﬁ%&ﬁh@frﬁs FeAGDE Neleskdry 88 &Gt
Iron deficiency anem a, they have been considered to
HE abbarptionathcn @ ferravasatemgionenicn brwsednt s have
difficulty wwth gastrointestinal side effects using
the | ess expensive ferrous salts, then this reginen
can be replaced with a nore expensive, but better
tolerated, PIC reginen to achieve equival ent :
efficacy. If patients |lack the transferring necessary
to effect PIC absorption, then a ferrous salt
regimen can be used. 3

C

US2000 94905121




US200094905111 SUMVARY The inventors have found that
adm ni stering an oral iron supplenment conposition
contai ning both ferrous iron salts and PIC provides
an unexpectedly well tolerated nethod for treating
iron deficiency anem a, and provides a conposition
that can be adm ni sterg@h&% i de variety of
patients, w thout regar 0 eSFMr ability to absorb
i r ohh¢ hingergbrsa hpes t foond atthap ra;dsmniswgmgahn mewh aimdrs nsupplement
h !
corﬁ?cgsthw(ﬂjcl:o%ctamﬁx %oél‘?féﬁg)ﬁsc’ Bh g%ﬁsczgrgq AP rB@ﬁl%g Fltl unefxgectedly well

osure er apeu 1 ron
tolegvatet m&ﬂmkﬁ&dteeﬁhg iron cdbﬁta.sm}f areinen,alwidl iroyides a composition that

cal, b4 SIASHLERS 8Ta WAR DAIGCOL R4BHL L ko 330890 Dudi Sy 10

a par sor ani sm
absosb unablthough aaos;@mmﬂ:a‘r pbysologmal r(l@hgm,smbechuspertm:hlar the
o) I 0 I [ .
corlé]?cg t?(ﬁm% &bfth% @géetq]ﬁ dﬁas\é%s f?%%e(%et %¥3§%£q1£ %LO\?% ﬂ(glblleevels, with
ungxipecedi indreased ®]adllblhty,sttresmtlm of He mtiepds abiligntoofbsorb iron
e I at t I I .
viagg Wbl etbBon riech BB 1F A pd Rt B HeBlel 8 PREB R ous iron
(e.gubscaubenf dofiscombin agidoavéls, gustiolrtinat bideuffectshetc.), then

suff&aeﬁtoﬂgn & g?aﬁ%%fg ﬂu&&rﬁ%r%]g '&S a(ﬁn{n?s%ij & 119fth% mnzlgosition of the

Fsclosure relates
invemtadol yif tlmjpamnstsrtmabb tbrabsorb UBE! lecaie of ondidientgranserrin in
¢ t I
the é%xﬁ%rrgi%‘;r‘,ﬁfﬁ%ﬂuafﬁEl%ﬁw&ffé a%al‘?iblé {I?Quc%hdﬁg T%gcﬁﬁng Cdéluatdmuuls‘fered
- accéptaabiseltf eff IﬂUSISﬂISGO@ﬂI‘YS ahc :pregedt Cbmlcesnfeemlame to an Orally

Hﬂf}leo{r % oslu%égl%ﬁl%ﬁﬁrchgl% %1[189 %9 r‘%’éa% ntTHf p%;ﬁ"& a1 6f iron

2 al'so rel ates or t rea
defisrappiydoanirsingt i ron  defici ency, conpri sing:

adng NUeRLATL thoﬁr?[ oqffa%tahﬁ&euh%lﬂfeaecgeﬁt% ?‘IS’IS‘(?I% gt;on asra]tlt; and

ef fective anoun
ef fanatffeevampamtt dfpoly spivharde gan compley. accept abl e

f erﬁféucﬁsﬁqés%?e 51@!) l'rela@g]ﬂ) ﬂﬁ)f fi%? ttHeV‘[?e ggyﬁ{g% g phy 1s of tron

‘pol ysacchari de”i ron conp n afir
deﬁC@ﬂp}f,awrdmffnmn oral Iy admi n| strate iron suppl errent

rgaﬁﬁhitsfei}lﬂg ft(S) %ﬁ)&ﬁ&ﬁtigﬁgédntﬂ ?g gl? QPH?,&KJJE tUPJ[ 5ffpcomposmon

def anmoun
Conmmmgaceutl caI |y acceptabl e ferrous iron salt; and an

o R ORI sy BRLISCHETES L8 FOR R n
an effective arnount of polysaccharide iron complex.

In a first aspect, there is provided an orally administrate iron supplement
composition for treatment or prophylaxis of iron deficiency, comprising: an effective
amount of a pharmaceutically acceptable ferrous iron salt; and an effective amount of
a polysaccharide iron complex, wherein the polysaccharide iron complex comprises
from about 38 wt% to about 46 wt% iron.

In a second aspect, there is provided the use of a composition comprising: an
effective amount of a pharmaceutically acceptable ferrous iron salt; and an effective
amount of a polysaccharide iron complex in the manufacture of a medicament for the

treatment or prophylaxis of iron deficiency.
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and about 10 wt%, based on the total weight of composition. As an alternative, an

iron enhancer may be administered separately from the ferrous iron — PIC
composition.

If present, the binder, carrier, or excipient is present in an amount ranging
between about 5 wit% and about 10 wi%, more particularly between about 5 wi%
and about 10 wi%, based on the total weight of composition. | |

In order to show the unexpectedly beneficial results obtained by the use of
both ferrous iron and PIC, and to further explain the compositions and methods of
the invention, the following experirnents were carried out at the direction of the

inventors.
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The test maferial solution or vehicle control was administered once per day by oral
gavage administration, and individual dose volumes were calculated based on the
most recent body weight data for each animal.

General health/mortality and moribundity checks were performed twice
daily, and detailed clinical observations were performed on days 1, 8, and 15 prior
to dosing. Hematology parameters were evaluated for all animals on days 1, 7,
and 14. Blood coliection for serum iron concentration evaluation was performed
on these days as well, and blood samples were obtained via the orbital plexus
while the animals were under light isofiurane anesthesia, All animals were
subjected to complete gross necropsy examination at scheduled euthanasia.

Blood samples for hematology testing were collected in volumes of about

200 uL in tubes containing anticoagulant K;EDTA, and were evaluated for red
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However, G oup 2 exhibited gross_ internal changes

wiordss e apiults supROE Fssendysignphetdbe addition of PIC to ferrous
fumarate surprisingly allows the same concentration of ferrous fumarate to be

better tolerated than if the PIC was not added.
Without wishing to be bound by any theory, the increase in tolerability

observed with the composition of the invention is believed to occur as the result of
distributing the total iron content in the composition among compounds that
provide iron to the patient’s bloodstream via two different mechanisms. The
ferrous iron salts are readily absofbed in the upper gut, by direct dissolution and
absorption of the ferrous iron by the bloodstream. Iron available from PIC is
absorbed in the lower gui via an active protein transport mechanism. Aithough the

reason that this diversity of absorption mechanisms results in increased tolerability
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patient's bl oodstreamvia two different mechani sns.
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the ferrous iron | oodstream 1ron ava
—ﬂﬁ@momgtornglﬁfk(abﬁﬂbéQﬁoumgfkg)e | ower gut via an actlve
protein transport nmechanism Although the reason
that this diversity of absorption nmechanisns results
in increased tolerability 7 0520009490512.1 WO

2007/ 044180 PCTI US2006/ 035975 is not well

understood, the result is believed to extend to any
pharmaceutically acceptable ionic iron salt when
adm ni stered in conbination with PIC. The conposition
of the present invention can desirably be

adm nistered in anounts ranging fromabout 4.0 ng/kg
of ferrous salt (e.g., as ferrous fumarate) and 4.0
nmg/ kg of PIC, nore particularly, from about 10.0
ng/ kg of ferrous salt and 10.0 ng/ kg of PIC, in
order to obtain good efficacy at raising serumiron

| evel s, while avoi ding adverse reactions. The
conposition is typically
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adm nistered as a liquid or elixir, conbined with
al cohol and water as an excipient, at a
concentration rangi ng fromabout 200 ng/nm to about
600 nmg/ m of ferrous fumarate and from about 200
ng/mM to about 600 ng/m of PIC. Those of skill in
the art will understand that different concentrations
“EUG?S@%&Wmﬂggﬁponent can be adm ni stered, depending
upon the degree of iron deficiency. However, the
1.t oAabrallycdinmistrate iron surgiouend compositeretod tredferenbsd city
%Qntts of f%ﬁnous f nmat at e (about 200 250 ng/ kg) or
prophylaxsp of ywom deficlelF o HPIANS "8 US30W 9490512!
WA EiAMh &int of a pRitnREaltcyllpaitefable fak@usiifodrsalt; and an
suppl enent conposjtion for treatpent or prophy]axis
effective ameymt ke pelysaselaride dipprcrsipiy: Whsreiwrthepelysaschimgde spn
ﬁgg ' | Yo AEC ous iron salt;
cmW@%%&% é¥?@§%¥é@%§§éﬁﬁﬁ”%@h§n%o'@gggbharide i ron
conpl ex, wherein the polysaccharide iron conplex
c rises . fro a}bOU 8 wt%ito ab?ﬁf' 46dvvt°/jﬁro 2.
2. TridiecomBason Shelgm Liviersin theamauat of fqmdemved fomdhe
pharth b Qi &8 A8t dbl Ol iroR AT B8Rk Galout FFaeaRieaMEfiom
ferrous’iron salt is the same anount of iron derived
the pplysancharids ipwl sose@ehari de i ron conplex. 3. The
conposition of claim1, further conprising a
pharmaceutically acceptable binder, excipient, or
3. Calheicempodttion bEclgianhdsithéreompfisiag aipharinacéuticalinescceptable
. .conpriising an effective anobunt of an iron absorption
bind@n¢gHuE, OT5artithe conpositi on of claim4, wherein the
i ron absorption enhancer is ascorbic acid or
pharmaceutically acceptable salt thereof. 6. The
4. cdihpesinppstiondf dhigi midrthaslsempiising b effeative amountsiiap ron
enhancer is present in an anmount rangi ng between
amoﬁﬂ8%9&§mﬂF@6and about 10 wt% based on the total
wei ght of the conposition. 7. The conposition of
claiml, wherein the ferrous iron salt is selected

5. f ridincomeosipefelaignd i vdiervip tsriraebserglion ghagges Is ascorbic
acid SESHaAHS MRS Al EeptdvRt SafURersiicCi Nate, and ferrous

6. The composition of claim 4, wherein the iron absorption enhancer is present in
an amount ranging between about 5 wt% and about 10 wt%, based on the total weight

of the composition.

7. The composition of claim 1, wherein the ferrous iron salt is selected from the
group consisting of ferrous sulfate, ferrous fumarate, ferrous succinate, and ferrous

ghiconate.



gl uconate. 9 8. The conposition of claim?7, wherein
the ferrous iron salt is ferrous fumarate. 9. Use of
a conposition conprising: an effective anobunt of a
pharmaceutically acceptable ferrous iron salt; and an
- effective anount of a polysaccharide iron conplex in
8. t heecrprpbdatsiskelsi B wheehin drefatrodsdrontsak is ferreadt fiematator
- prophyl axis of iron deficiency. 10. The use of claim
9, wherein the anount of iron derived from'the
p ' . PR ble ferrous iron salt is the
> S%%g%%%g&%ﬁﬁ%ﬂu%t o'FSB%g?on derived fromthe
an effeoli ysameima of dpharmareutionlfy axeptalile fertoas iroe sdt; and an pitestive

wherein th o] ysaccharide Jjron | ex. co [
ammo G5 P BRI PO Rt g TR for the
treati&® @ prophdialisDf ivheAtiBndyhe conmposition further
conprises a pharmaceutically acceptabl e binder,
exci pient, or carrier. 13. The use of claim9,
r : it & P QIR
10. WSE{S%@&&%‘WM e9‘0 an@%ﬁ%%%rpti%%ggln ancer. 14.
pharmifieuticly afbcoptlafetdus intresadt i titehsamic 1as thealbmonipefiiom derived
enhancer i s ascorbic acid or pharmaceutically :
from YSEFhande Ton £OBPISYT 15, The use of claim 9,
wherein the ferrous iron salt is selected fromthe
group consisting of ferrous sulfate, ferrous

11. f st of cliier 9.ovsrein thel nedyseccharide e BnRICY [cO@pHEas drom

oA Se Lai.m 9, wherein the ferrous iron salt
abouf £8 AT % Sl L il "

12.  The use of claim 9, wherein the composition further comprises a

pharmaceutically acceptable binder, excipient, or cartier.

13.  The use of claim 9, wherein said medicament further comprises an effective

amount of an iron absorption enhancer.

14.  Theuse of claim 13, wherein the iron absorption enhancer is ascorbic acid or

pharmaceutically acceptable salt thereof.

15.  The use of claim 9, wherein the ferrous iron salt is selected from the group

consisting of ferrous sulfate, ferrous fumarate, ferrous succinate, and ferrous gluconate.

16.  The use of claim 9, wherein the ferrous iron salt is ferrous fumarate.

- 10



