WD 2009/ 138761PCT/ GB2009/ 001231 MONO ( | RON HYDROXYPYRONE ) AND COVBI NATI ON
( | RON HYDROXYPYRONE AND G | NFLAMVATI ON | NHI BI TI NG AGENTS) COWPGCSI TlI ONS
FOR ANAEMVO 20/13876PYLORI | NFECTI ONS Thi s i nvention rel ates/dBoedenzmpeut i c
conposi ti ons WMQNO ddREN H¥DROXYRYRGNE ) ANDOCONBINATEIN CHROMppl i cations. 5
An adequat e SHYPROXPYROREAND GeINFABMMATION BNHIBMINGIAGENTS enent  f or

tissue growt h aghMPESTRONS FAOGNAEMBOOR AepYE ORI INFEoN®n and ani mal s.
Moreover, in certain pathological conditions where there is an insidious

bl ood | oss, or where there is a mal-distribution of iron in the body, there
may be a Hiiairwegion wigtes inthprapeuicopmapasiiions whighagoraprisedraioiess gnélant ~ chr oni c
anaem a. t}lmair medieaeRplidatibnd.| anmat ory di seases of the gastrointestinal
tract, such as gastric and peptic ulcers, reflux oesophagitis, ulcerative
coliti®% and Crohn's disease. Anaem a can al so foll ow operations which

resul t i maéquate BLERY ok a8 18NRe %@G}{_Eaﬂ%éérﬁ%il QR freenb reragdspel nt esti nal

I nfections, such as those caused b Jdcobacter pylori. Achlorhydria (and
hypochl or¥ig¥ii 2l the mainterange £f geo 6 1f RethgPRY AR PBINRYY MAEOVPE acid in

t he st omag Bertdin PRELVGICAI cdrditions AHBRGhENES ¥n ifidiIbe Bi¥ed ids Cattwtigedue to 20
many di ve{@se .causes i ncluding: perni %I Qus_anaem a, an aut Qi mmune gastritis,

| ud
ot her autBFRri®ReMebHEPHIAROT KR tae bedy.JNRiFUMAY BRy? Stale @f YL¥8Y any cause

of seier tdrBs ANl ®edBSdy iaht Sa (ddncdMitaiti chirénit NehadBsa. CTRROR agemtint hat may
lead to the destrugti on of Bal‘l etal cells Ejhe cells that gake .hydrochl oric
acid) in "ﬂfﬁ@’%@t%‘a igeasegsqf| ?rﬂjsﬁf?i“fééi'ﬂ%rt_ r§UER, asgRYTe gn o‘éﬁPECtype 1V (an
aut osomalyjdels; eSfRIX\R sSHAGRRS QaBktv @litdendlCrAmslisedsBe use of antacids or
drugs that decrease gastric acid production or transport, or atrophic

gastritis. The listing or discussion of an apparently prior-published
docunent Andeinll SarbHIEE follbw bk RfosMHICH rétRilt il esRASANbIdIobeahdkanbas an

conmIf o ERETIAek HOIOBRAT TS0 B SFg SUebar 58S PUFR B MPUTPPEBIEl exes of
hydr oxypykmres, which conprise a carboxylic acid such as citric acid. The
conpositions are useful for the treatnment of iron deficiency anaem a. 35
Achlorhydria (and hypochiorhydria) refer to states where the production of gastric
acid in the stomach is absent or low, respectively. Achlorhydria can be due to
20 many diverse causes including: pemicious anaemia, an autoimmune gastritis,
other autoimmune conditions, such as autoimmune thyroid disease, any cause of
severe chronic gastritis (H. pylori is the most common agent that may lead to the
destruction of parietal cells (the cells that make hydrochloric acid) in the stomach,
resulting in achlorhydria), mucolipidosis type IV (an autosomal recessive
25 lysosomal storage disease), the use of antacids or drugs that decrease gastric

acid production or transport, or atrophic gastritis.

The listing or discussion of an apparently prior-published document in this
specification should not necessarily be taken as an acknowledgement that the
30 document is part of the state of the art or is common general knowledge.

WO 96/41627 describes ferric iron complexes of hydroxypyrones, which comprise
a carboxylic acid such as citric acid. The compositions are useful for the
treatment of iron deficiency anaemia.

35
The use of certain metal ion complexes for treating gastrointestinal infection with
Helicobacter pyloriis disclosed in WO 98/16218. The cbmp[exes include



2 conplexes of iron in the ferric state. The patients were not, however,
treated with acid reduci ng reginens. 5W0 01/ 89534 descri bes the use of
cobalt sawOD=0w0138®Bllecti vely treat gastrointestinal infeeCramRogarssd by H
pylori. WO 02/ 24196 discl oses conpositions in solid form such as powders,
conprising a mxture of a ferrous salt and a hydroxypyrone which may be
used to increase 10the | evel of iron2in a patient's bl oodstreamor to treat
and/ or prevent gastrointestinal infection. WO 2005/ 048912 descri bes

met hods and conpositions for the treatnment of helicobacter pylon-associated

Qi o der ScatapiBfksTAGBRT] el HficRdd IR i}%@is%&e bR HOREEH e 8ied Y03 097027

di scl oses a e ~formng an iron r oXypyr one. 7/ 0161600
descr i besati¢heeducipgredmensdf iron rel ated conditions with iron-

20car bohydrate conplexes. It is known that the absorption of iron is aided
by the acid secretion of the stomach and that absorption is nore readily

af f ectied WMRA1/89%34 desciikestthe use pf enbalt salia 1o selgctively #eatoastiotestinalt ant aci ds

may i mpai jpidohiéhsaRa8sdPby ANpbr i ron by the 25 formation of insoluble
conpl exes (Martindal e,” page 1347, 32nd Edition, 1999). Research suggests

t hat taking acid-reducing drugs can cause iron deficiency due to reduced

absor pt | O AP chicidbos HRboriliid iAakid ARKEETH B HGNdEHP-col¥ingvol . 3, PP

430-448). Hence, a fperson skilTed in the art woul d not have expécted iron
to be aval MBEYE & GrieHBYS At pbsh aj ydipryerswbiehi May ke yspdde ieease aci d

reduciong tR0a@ealt of (ireMV.iRUBBHLRIHRE MBRbEstFeaRP Brhie Direist/ BAARE | SreBéntht m ) .
There are many nedical conditions where the gastric environnent is

unf avour AsEonissting §fed®8or pti on yet iron absorption is required in order
to

WO 2005/048912 describes methods and compositions for the treatment of
helicobacter pyiori-associated disorders using endoperoxide bridge-containing

156 compounds.
WO 03/097627 discloses a method of forming an iron hydroxypyrone.

US 2007/0161600 describes the treatment of iron related conditions with iron-

20  carbohydrate complexes.

It is known that the absorption of iron is aided by the acid secretion of the
stomach and that absorption is more readily affected when iron is in the ferrous
state. It is also known that antacids may impair the absorption of iron by the
25 formation of insoluble complexes (Martindale, page 1347, 32nd Edition, 1999).
Research suggests that taking acid-reducing drugs can cause iron deficiency due
to reduced absorption (Aymard ef a/, Med. Toxicol. Adverse Drug Exp. 1988, vol.
3, pp 430-448). Hence, a person skilled in the art would not have expected iron to
be available for absorption in the stomach in the presence of acid reducing
30 agents (www.numarkpharmacists.com/hn/Drug/Famotidine.html).

There are many medical conditions where the gastric environment is
unfavourable for iron absorption yet iron absorption is required in order to
address anaemia. For example, where gastritis and a high pH (such as above
35 6.5) prevails the absorption of iron may be too low to effectively treat anaemia.



address anaem a. For exanple, where gastritis and a high pH (such as above
revails the absorption of iron my be too lowto effectively treat
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regi men for conditions, such as Helicobacter infection, typically involves
the use of acid redu0|ng agents. The, present invention can be considered,
in part, to relate to the d%expected finding that acid-reducing

at | east
regi men,
gastriti

hydr oxy pyihieBsish, atlmtlolt/éfsethb&ee ofBdid P&L@P@ 3@6@ thd BFetséHﬁhVerﬁlbﬁm t he iron
hydr oxypyr ones es Ite the use of an acid-re

present

anaem a
prOV|ded
treat iPng

pat i ent’
conpri si

such as are required for the treatnent of, for exanple
Futhgrmered thef fresimephriegimeno fRya cPRIEONG t SHAbe PEaiHelIFQRRASEr

ucli n

ul cers,

| GAPCIR P! rewls at 5288 In A taterelaipde Bie ynexP g%%%rf ewﬁg 6'faté39|dst i ng
RbUGY FRithén, sOSFaE did@qtifed fb‘?thé“tf%h*ﬂeﬁﬂoﬂ fbr%xfah'fptﬁ, u&:%paect there is

a conposit|on CO

: bl
%Hﬁ'ﬁ@”ﬂra@@éﬁﬂﬁ"hﬁ %He|Cr‘?g'lpéﬁﬂgt"%ﬁ%frégrﬁg‘éwyﬁg’iyﬁ?é%gggﬁpg| nt esti nal

tract; anfatafeliifoRmaly B8 QKYdHBE@RFectivBly fidm Med #ES hpdrokyieyromsedespitei ron in a
s bl oodstream I n anot her aspect there is provided a conposition
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According to the invention in a first aspect there is provided a composition
comprising: one or more compounds capable of treating and/or preventing an
inflammatory disease of the gastrointestinal tract; and an iron hydroxypyrone, for

increasing the level of iron in a patient’s bloodstream.

In another aspect there is provided a composition comprising: one or more
compounds capable of treating and/or preventing an inflammatory disease of the
gastrointestinal tract; and an iron hydroxypyrone, for preventing and/or treating

anaemia such as iron-deficiency anaemia.

In a further aspect there is provided a composition or kit of parts for increasing
the level of iron’in a patient's bloodstream comprising: one or more compounds
capable of treating and/or preventing an inflammatory disease of the
gastrointestinal tract; and an iron hydroxypyrone, preferably wherein the iron

hydroxypyrone comprises iron in the ferrous state.

In a still further aspect there is provided a composition or kit of parts for
increasing the level of iron in a patient's bloodstream comprising one or more
compounds capable of treating and/or preventing an inflammatory disease of the
gastrointestinal tract and an iron hydroxypyrone preferably with the proviso that
when iron is in the ferric state, the compound is not a cobalt salt. Preferably, the

composition does not comprise an antibiotic.

5



the level of iron in a patient's bl oodstream conprising: one or nore
conpounds capabl e of treating and/or preventing an inflammtory di sease of
t he 25gaswoanewsteiinal tract; and an iron hydroxypyr onePCprGa2ersaiolizsiwher ei n
the iron hydroxypyrone conprises iron in the ferrous state. In a still
further aspect there is provided a corrp05|t|on or kit of parts for
increasing the level of iron in a pattient's bl oodstream conprising one or
nore 30 conpounds capable of treating and/or preventing an inflamuatory

di sease ofn tfﬁ@ﬂ'@sﬁmﬁmt #wré nigl provickd andcompositiom  byrdprisinygyaronieorpr ef er abl y

with the gy Bky?;gf e?atfoﬁ"?grﬂlﬂl%@ffoﬂ Sol 4 shgﬁec{ gEWﬁ %E aattenskt Qme ha% H‘Bound I's not

a cobalt salt e conposition does I'se an~anti bioti c.
4 In anotﬁ@ﬂmhx@ﬁbt there is provided a conposition conpr|5|ng an iron
hydr oxypyrone, for admnistration to a subject having, or at risk of
having, achlorhydria. 5In one aspect of the invention there is provided a
conposi t i BrenectRperisefibe inventionrtherpds proyisied enesmiasitionchemprrising aniitom to a

subj ect , Wé)@'p?roh@efcﬂaaﬁrﬁlhﬁtrﬁ'dn% %%Pﬁ%pl \ﬁl%treﬂpsth@ nc.I BE(OSf @§ecater than

about 4, such as greater exa or above 10l n
anot her aSHHRYE 1HRIUREO; ‘va@rﬁ?’iebﬁhart Ao ‘Lsﬂ@ho@ﬁ geagtey fbarmﬁ)m 6i 8T conpri.si ng

an iron haehly BydRBS dridbodélm ni stration to a subject, wherein the subject
has, or is suffering from an inflanmatory di sease of the gastrointestinal

tract and preferably the gastric pH of the subject is equal to or greater

than fbouh shothr &8s ofth8ahRhtiédAere i9profided %rcd?ﬁ&%gﬁl'oﬁ BRPHEIng an OF above.

15 In one enbodi nent of the invention, the Inf | anmat ory di seaSe of the
gast r oi ntiest hveEexypyrape fqréﬂm'm'étéat@n@@nﬁtbﬂﬁcédﬁf@r?'édﬁ%Wu@e@rf@&t aelst regi men

as defi negiiRgr®i fom H%\f\(e\i’rﬁfamnﬁeh@ry' st'eéé@T%foriﬁé Yae8hRsiBY trad 8

enbodi ment, not require an acid'reducing treatnent reginen as defined
herein. Foeferbly theraasirigrrik gbieswbiect Requat oaneiedipyihan fbadled.aivght he gastric

pH, and cereaat hans drigciekampis aBBY: &5 of Bsov@bove aspects is preferably as
defi n1ed her ei n.

In one embodiment of the invention, the inflammatory disease of the

gastrointestinal tract requires a stomach acid reducing treatment regimen as

defined herein. However, the inflammatory disease may, in one embodiment, not

require an acid reducing treatment regimen as defined herein.

20
The iron hydroxypyrone, the inflammatory disease and the gastric pH, and
combinations thereof, in any of the above aspects is preferably as defined herein.

In one embodiment of the invention, the iron hydroxypyrone is administered

25 alone, such as in the absence of other pharmaceutically active compounds, for
example in the absence of one or more compounds capable of treating and/or
preventing an inflammatory disease of the gastrointestinal tract.

In one embodiment of the invention, the composition and/or iron hydroxypyrone is
30 for the absorption of iron, preferably following oral administration, for example into
the blood and/or body of a subject.

Examples of an inflammatory disease of the gastrointestinal tract which
preferably requires a stomach acid reducing treatment regimen include gastric or



I n one enbodi nent of the invention, the iron hydroxypyrone is adm nistered
25 al one, such as in the absence of other pharnaceutically active
conpoundswof2o09/Bs®BIpPl € i n the absence of one or nore corpo@RsI@pEDl e of
treating and/or preventing an inflammatory di sease of the gastrointestinal
tract. I n one enbodi ment of the invention, the conposition and/or iron
hydr oxypyrone is 30for the absorpticdn of iron, preferably follow ng oral
adm nistration, for exanple into the blood and/or body of a subject. 5
pepti c ul paptis, ulcees,| iefux, ca=sopieagfist ivkcerative enoliis, erobo'ki disegseCgestritis di sease,
gastritis |l kpger-Ellison syndrope or acid reflux. In all aspects or
enbodi rren%%"zr'#r'kﬁgo Wgﬁqrﬁ%ﬂfa%lﬂreeﬂﬂﬁe or nore conpounds 5 capabl e of
treating and/or preventing an inflammatory di sease of the gastrointestinal
tract whigh_preferabl i res t a [ t regi nen
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i nf | anmat’ory ease of the gastrointestinal tract as’defined herein. In
one enbodixampte, ghstriberipeptinuicers, refle casepiddiisi sloeraivedroliis, Kirebels| oss

20f ol | ow ; r.atd 18108 | @%p i ERank th a gastrointestinal

i nfecti o%@%’t&gglﬁ'gh%@@ggg%g@ %@d I |§Ho ac{éelr ‘pyl ori. The conposition
and/or kit of parts according to the invention is preferably for
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refers to a ma as a human. T T | . so I ncludes
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as defined herein.

In one embodiment of the invention, the anaemia is caused by blood loss
20 following an operation and/or is associated with a gastrointestinal infection, such

as those caused by Helicobacter pylori.

The composition and/or kit of parts according to the invention is preferably for

administration to a human.

25
The term “subject” as used herein preferably refers to a mammal, such as a
human. The term “mammal’ also includes veterinary animals such as for
example, horses, cows, sheep and pigs, as well as pets such as, for example,
dogs, cats and hamsters.

30

In one embodiment of the invention, the subject has been, will be, or is being
administered an acid reducing regimen or one or more compounds capable of
treating and/or preventing an inflammatory disease of the gastrointestinal tract, as
defined herein. '

35



30 In one enbodi nent of the invention, the subject has been, will be, or is
bei ng adm ni stered an acid reducing regi nen or one or nore conpounds

capabl e ovoto@at3dTeg and/ or preventing an inflammatory diPSEaEB20@i00113¢
gastrointestinal tract, as defined herein. 6 In one enbodi nent of the

i nvention, the one or nore conpounds capable of treating and/or preventing
an inflammtory di sease of the gastr6intestinal tract conprise an acid
reducing reginen. Surprisingly, it has been found that an iron

hydr %ypyhﬂaﬂe @mb@adieng of @'?jé hﬁ/eh‘d’btﬁl‘thé @ﬂe(‘c&t][mbl@ acdm:wumeds@dbbmﬂoati entls in
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enbodi mer#ts qoimbinations thrgamaﬁwiacmmerstratlmmma sorehysttoxypytdne rsanke fdrme or
subseque AGI i men. For
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hour s15af tused ﬁmmammpéﬂyn@ ofrtmnen rdweelb@lyaaflwswoa'@hi g Jordronideeor maintainour 25aft er
t he COW%HﬂaI, @*KBFH‘W@@' ){ev?,g%r r?n%o m nutes after the adm nistration of
nd.’ I'n onhe 0

t he conpou he invention, the conposition, as
defined in any of the aspects or enbodi ments hereln is for adm nistration

to a humap, erdjr@t o p l%%}éhﬂﬂver?t@ Othe HN J?@F{;BQ%?J} Be"é&rﬁﬂﬁé edy ggsgase

of the gastrol tract requrres ona
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the same time or subsequent to the one or more compounds or the acid reducing
regimen. For example, the iron hydroxypyrone may be administered from 1
minute to 2 hours after the compound, more preferably from 10 minutes to 1 hour

25  after the compound, most preferably about 30 minutes after the administration of
the compound.

In one embodiment of the invention, the composition, as defined in any of the
aspects or embodiments herein, is for administration to a human or animal having

30 or suffering from an inflammatory disease of the gastrointestinal tract which
preferably requires a stomach acid reducing treatment regimen. For example, the
human or animal may be suffering from a gastric or peptic ulcer, reflux
oesophagitis, ulcerative colitis, Crohn's disease, gastritis, Zollinger-Ellison
syndrome, acid reflux and/or a peptic ulcer and is in need of treatment therefor.
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In a preferred enbodi nent of the invention, as defined herein, the
conposition is for admnistration to a human or ani mal having a

gast r oi ntwet2neval3sionf ect i on. Al t hough t he gastroi nt eeCirrGa2009m0€231i on rmay
be any infection, the gastrointestinal 5infection is preferably caused by
Hel i cobacter pylori. Suitable nolar ratios of the one or nore conmpounds, or
acid reducing reginen, to the iron hfdroxypyrone are from 100:1 to 1: 100,
preferably from50:1 to 1:50, nore preferably from10:1 to 1:10, such as
from 5: 1 Ih@ dreterreti @mbeximngnit ef Pelinientidn, Zs d@:ﬁé@hereabltrye thapsgtidroisof one or

nore co . 1o jron dr ox (o) is fro .1:10 by weight. The
aci d regﬁgfﬁﬂ‘s"%gn”'ﬁ%ﬁmﬁy ‘% %ﬁé‘P@& 933 rang{gg %ajﬂifggtw"th t he nor mal
dosage ranges for human patients for therapeutic or prevent ative treatnent.
In 15 ong ntion, the c dapted for
mai nt enance W ?r‘ap asttrgﬁut?sklggl 'P%\? 9t M5 s+ ara/nmf)e%ﬁ tggf‘{fgé e§§%age of the
gast r 6i ntirfectiand$ ptaferably caimdd:yrf—l&/hebaht@mm. state is as defined in any of

t he enmbodi nents herein. Thus, the conposition may conprise | ower doses of

t he conpound and iron hydroxypyrone than are used for the initial treatnent
of an 20&sitabeindladativsefdseond or moe emymdindsmr acid retecingiregiméngrie t he

compost il AT BBISHEHAF 990! Bl AR S PIRAuIS capabl e

of treating an In' ont
gast r oi nmeuprfﬁerabiyém 1&1 ta héOa&uoti asémmmﬁﬁgoﬂéglfmamﬁa Addod:Znutri ti onal

dose ,pf i , ' of the
compannd nasrpy e RGIRE or fibrd bitfodrk S TR Fod Bt B 5 B 00ng o
100ng. Typidalbydsight. mai nt enance doses of the conpound (such as oneprazol e,
pantoprazol e or ranitidine) may be from5 to 140 ng daily, such as from 10

to 100 ngr preferably 20 to 50 ng, as one or nore adm nistrations. 30
Exanpl es Tb¢ asigi iedutieg negimen imayale ddministerpd éf acedrtignagawitty theofiortriak i r on

ydr OXYPUEERR, taiGes i bR MerBledl dibrbldifar 8dfdhudnd 1P S (0 20

ng, as I1ron, for “exa
admi i st én%dembedlmeﬂb of theelventjon, ctahel yvomposmon may be adapted for

maintenance therapy, or the prevention of an inflammatory disease of the

gastrointestinal tract, wherein the disease state is as defined in any of the

embodiments herein. Thus, the composition may comprise lower doses of the

compound and iron hydroxypyrone than are used for the initial treatment of an
20  established disease.

In one embodiment of the invention, the composition comprises a maintenance
dose of one or more compounds capable of treating and/or preventing an
inflammatory disease of the gastrointestinal tréct, or the acid reducing regimen

26  and a nutritional dose of iron hydroxypyrone, as iron. For example, the daily dose
of the compound may be less than 400mg, for example, less than 300mg, 200mg
or 100mg. Typical daily maintenance doses of the compound (such as
omeprazole, pantoprazole or ranitidine) may be from 5 to 140 mg daily, such as
from 10 to 100 mg, preferably 20 to 50 mg, as one or more administrations.

30
Examples of suitable nutritional doses, preferably daily, of the iron hydroxypyrone
include less than 40 or 60 mg as iron, such as from 5 to 20 mg, as iron, for
example about 15 mg (as iron). The dosages may be administered for 1 to 4
weeks typically.
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8 In a further enbodi rent of the invention, as defined herein, the one or
nore conpounds capabl e of treating and/or preventing an inflammatory

di sease ovOob@/B8®lroi ntestinal tract conprise one or MPCE/GBR@/00exBucCi ng
agents. The acid reducing agent may reduce the acid level directly i.e., by
neutralisation of the 5 acid, or indirectly, i.e., by inhibiting receptors
whi ch cause the secretion of excess &id or by treating the underlying

di sease state, for exanple. Conpositions for treating gastrointestinal

condi ti ondn eoﬁuﬁh&mémgommeat af treainventian, astdefinedt herehmdha gHe0b0MopdINP

i nhi bitor t hera kno Anti bi otics
and proton p rrp m%k%&g o|f irregtﬁ) qﬁ?cer%?\gen]tﬁg i’g?éirﬁ’{“%ﬂ@' @8 \é\c,?qtth%ns of the
present i gaﬂrwmteﬂ;nahyad’ebomedsdﬁ@nelasr mBtd taziol (—:eomnlngba@éntssThélddLUie, for

Sui t b e [HREhR ssed maTriept AR Bofional UG b PeBhbpa B R "o o'
ggnt op# ?_zeclé @nmidlmtbsepeabtylmrmtnmg enaptp#semhntﬂfcaweetpe ?ecraMmg'mml ic8$sS Suf:h aE
raniti | or exanple, may al so be
used int &'E%r bgﬁg?( r!gﬁb/%ﬁ Mh%élr%a?g? ?éé%xgh'g?el n the form of oneprazole
nmagnesi um or SOdI um Ranitidine may be in the formof ranitidine bisnmuth
vt | onCompasidrs BF UGl inar SRR XoRRRAS aGheITRAN PN OF 1 1e
an infl arrwﬁtbéﬂ*'y Ws@@wompumhenkya@lrr i m~wbdﬁ‘alplet thecapy” onethedsdareeduci ng
ant agin oo, SEHERES A BRI BBt Tk CLiBhbie ) Wes LR,
exanpl e, eampasitigns rof tagmsenbnnvan’tmﬂasn@&ﬁned hdﬁemeoﬁwtame 2Btiblefigsned herein
or a cob h t abl e of
neutrali ?l}]{?\g&é;m g;gag F@E %ﬁé&»g%@m %&Fdﬁrdaggﬁbﬁgr@%@g? %ﬁc?ﬁ g@ge%pt abl e
bases. Sufie@sl.e Suitablst esoton pumare snhibitirs declhyel laponrazaleh armaeszole,
(bicarbo nIy used
in the trea?ﬁnt O%ﬁg%g%;@ ng% rea‘g{ %E‘%ﬁ&sg éggb@gﬁat ggﬁ dr oxi des,
oxi de¥ orragifigipefameydine mlza’ildlmCIU@Mnﬁdpr @mnmle rmay pleabawsed tn m |y
accept abl . cak n?&“@}n ‘?ria}gade' I]prfﬁé ?clrm gfoc{m&??gig?é %agﬁ%hm

potassium or al kaline e calciumor a
transi ti Gediwg Ranitisinshmay, bef mrthei@mpbbranﬁ@lm blsmutfacl‘rmeatbr raniitinas

al um ni umyqrnloRg@ne enbodi ment of the invention, as defined herein, the
acid reducing agent is selected from omeprazole, |ansoprazole,

pant oprazol e, ranitidine, fanotidine, nizatidine, cinmetidine, sodium

bi cargaonaf an %@éﬁbpwce%mr@ttﬁe |ﬁ@én%bH"ih%a&bé>%@trﬁorea&ﬂﬂEr)%ugg@ hydr oxi de,

magnesi um catbonate, cobalt carbonate or & 5eonbinaton f In any
aspects GRPNPOAS nﬁ?ﬁt@gofa”ﬁf% iPrRMeRtinconan t indameiaesi dissassragl et her

conpri se gasir@ebiHaP ot 56+C£b|@5redvj §théy BETRX M gdl #rm &5rbigRi dazol e,

clarithromycin and m xt ures ereo he enbodi nents or aspects of
t he i nveRtMgrnhibkgs, era\élz@?cefmr@n&ﬂ@ﬁ@mag Lippiepre capalile ehpswiiising/ or

prevent | Beid3NsidH b3 BRI BEHpl, SAnamatlo biento8s ol BbmbiRaidMHerddiagt pref erably
corrprlses or consjsts of a cobalt conpound. 15The cobalt conpound may

Conp P o6 IEEGHARTENSHI 3 Cobals SBPRINE\GATBEY Srerlpbale term "subsiances

capable of neutralising acids” is intended to include pharmaceutically acceptable
bases. Suitable examples of bases include hydrogen carbonates (bicarbonates),
hydroxides, oxides, or carbonates, which are commonly used in the treatment of
acid reflux. Preferably, the bicarbonates, hydroxides, oxides or carbonates are in

30  combination with a pharmaceutically acceptable cation, such as an alkali metal,
for example, sodium or potassium, or alkaline earth metal, for example,
magnesium, calcium or a transition metal, such as, for example, cobalt or a metal
such as aluminium.



salts are defined in WO 01/89534, the teachings of which are incorporated
herein by reference. The cobalt salt is preferably a cobalt (If) salt,
since it we2mli38iemown t hat cobalt (I1) salts are readi lPgT@ERM%DIBIUN] | ke
cobalt (Ill) salts, and because there is concern over the long termsafety
of cobalt (I11l1) salts. 20 The cobalt salt nust be capabl e of providing
cobalt ions (in hydrated forn) at thg site of a gastrointestinal infection.
It is preferred that the cobalt salt, such as cobalt (Il), conprises an
aRi on whi mrbnéoash bdﬁiﬂﬁerﬁ@ﬁ]?ieemvérmen,sésrdﬁﬁgé&' haaieirhﬁ tehacid edaicingi e;yént iler ef erﬁbl y
t he anion_ji,s .t anion o strong aci i e vi ng.a. pKa of . 25| ess t han
about 3, SEIeed dom opeprarale, lBneoTetle.  ReioBss i (FRICTE TamBident |

Sui t abl e rinatilire, | cinktidiee, c Bbdinmd ®jcagdonaten apatassiurt r bicerbosatep hedidtuymphosphat e,
car bonat e droxide. . acetate and m xtures thereof (includipng salts

cont ai i rg"DHS ELRE Ry B8 beBheulh et B Geotk JPREREe "B Loona e,
hydr 0 decaantdnatioe thetrecf30are nore preferred. The cobalt salts preferably
contain cobalt ions in unconplexed form(ie, such that Co(H20)62+ ions are

formed when the salt is in aqueous solution, for exanple) or in the form of
conpl exesini anywispehbtst dreerobbdimenisoof the inedndion,vibeycongadsitipnbmaydurthech 10 t hat

t he conpl | eas Al | SsOcC} at pr.ovi cob I jn a form
sui tabl e %%)é?pq%%t g’ﬁe&?tﬁfbgtcH}éu‘g“yl e?)S’r’i *ogt 8??1@921 tag')(d(%& 81,“?%‘? e@%ﬁ%ﬁr@&?}(l)ér’ exanpl e.
Al t er nat i daitiyromybie aod Imikitiresdhereofnd nmay conpri se a cobalt conpl ex. Suitable
5 ex |l es of ligands to form cobalt conplexes are defined in WO 98/ 16218,
the teachings of which are incorporated herein by reference. Preferred

cobalt cdnphexsbodineEnider aspecterbitiE myvectopaliie ope ef enarel goripounde (11) or
(rrr) st onpl Wi scor hat p [ nat e,

hi sti di ngcfag?rbalga{gg,ﬁ%ﬁ?ola%g@?uggen\}é%@ gﬁt@%rﬁ@?t% cél{s% e, &Iglt{ﬁ%onat e, or

t artt ht e gastreioiebiinehtraci msefetablyersimprites bncamsistseofizoetibati sompbunche i nventi on, as
defined herein, the cobalt conpound conprises cobalt (I1) gluconate or
cobalt (I1) chloride, preferably in their hydrated ' forns (Le., the

di hydpat dheosobelhisampoygnd mayl compiise ea oobaithasith Suikdhjel examplesrofasbaltt (11)

chlori de)y, 1 0h ehFRIPIAY $eddda! B teachings of which are incorporated herein

by reference. The cobalt salt is preferably a cobalt (Il) salt, since it is well-known
that cobalt (ll) salts are readily available unlike cobalt (ill) salts, and because
there is concern over the long term safety of cobalt (lll) salts.

20
The cobalt salt must be capable of providing cobalt ions (in hydrated form) at the
site of a gastrointestinal infection. It is preferred that the cobalt salt, such as
cobalt (i), comprises an anion which does not complex too strongly with the
cobalt ion. Preferably the anion is the anion of a strong acid (ie, having a pKa of

25 less than about 3, 4, 5, or 6, for example less than 2) and/or is monovalent.

Suitable anions include chioride, gluconate, nitrate, sulphate, phosphate,

carbonate, hydroxide, acetate and mixtures thereof (including salts containing two

or more anions). Of these, chloride, carbonate, gluconate, hydroxide and acetate
30 are more preferred.

The cobalt salts preferably contain cobalt ions in uncomplexed form (ie, such that
Co(H,0)¢*" ions are formed when the salt is in aqueous solution, for example) or
in the form of complexes in which the cobalt ion is relatively weakly bound such



15 I n one enbodi nent of the invention, the anount of cobalt conpound is

sel ected such that it is selective for the treatnent of gastrointestina

i nf ecti orwocawsBsrehy Hel i cobacter pyloti i.e., it is pr@esEmB2ey/@m3anount

| ower than the M C for other mcroorganisns, particularly beneficial
bacteria, in the intestinal tract. 20 The daily anmount of cobalt conpound,
such as cobalt (11) gluconate or cohalt (I1) chloride, is preferably |ess
than 200 ng (as cobalt), such as less than 100 ng (as cobalt), for exanple

from 2 t ah&0theUcorfpleR aRJedst YAy Hidsadiiatsd td FFow@P bl icHel M a@nermebodi ment ,

t he anmount . of ?omo%gd é}_ﬁr@ ex,ani%l e,cogal tcé, sfuch as.a cobalt salt, which

i s requi riablgforupiake int Heri gt thg site CHINRCELT iTA3*A08IRIi ti ons according to
the invention varies from1l to 50 ng of conpound per day, nore preferably 1
to 30 ng per day, such as 5 or, 20 er day ef er abl cobalt), for
exanpl e. ’%eé'lﬁq‘yéb»l €46 CIHIMNE oRBY irg’gg’”i% a}’rﬁoéﬁ{ 88'5’8%6n§”§%b'?pr ef erably
as cobial t@(aﬁmibs&smibariﬁdsdwa’a@ﬁﬁwbéld cdmmgml arg definedlin Y]uage?edm,vmee dai | IyI fgr
several weeks (eg.1.to 4 weeks) ip order to treat t i.nfecti It wi e
appr eci at'®3F gt ﬂ%é’@'@kiaﬁ é'acqf%ﬁm?{??& Q?Ee'”t :?é{t reg?rﬁgge.dg’gegaréecfeégo:%?rgns may be
equal |y appiplexabl iaclude,t foe exabipte] asbalth@réferabiyt inothe Ti)e ocaifl statspnpound may
be in a slow release fo as _described in 1 4, le. 11 The
Corm " GATTREE D AeBE e AR EUP. 00T FHeE i AT < o e PRSP

conposi t ighiismule| glotaeung sueenate hylukiomzaten pr @mrteatandcomininatichisdhéreoin i ncl udes,

for exanple, conplexes of iron with a hydroxypyrone, such as, for exanple,

ferri'® tri maltol, as well as m xtures conprising an iron conpound, such as
a salt onn anecsmbeiimenit ofSthieriaventiandaa definkckgmyn, ahe dobalk coulpeuadti al |y

non- conpl exed for ch as less th 10% . 5% 2%, or 1% pyr one
conpl exedPMPIBTS %@&hﬁﬁﬁ%%@?&? %ofbaﬁgp)r%ggr u Beﬁ%r%l%lgé'ﬁ er'r'g?/)}tag%éé{pr ef erably
in the sébid (Hé.athe.dinydratl éori dobalt (i) duoppierooies hexahgdiateafor goloadhfl) i se iron in
t he ferrogf?. Fe2+) or 'fet”itﬁ 10](Fen oxi dation states. Alternatively, the

i ron hyd 8RYHS) 8hd CHmPNTUAIPPER" 2 1vi xture of iron in the ferrous and ferric
oxi dasion states. In one enbodi ment of the invention, the iron

hydr oxypyr one ¢ rises.ipron i ferri . ive
enbodi nment I 'e’ conprises 1ron I'n e ferrous state,
Thodi ?{R ong ﬁ@%onﬁlm?nﬁgmh&@b?agﬁ t}ﬁe aiduht ofs&ﬂataﬁ cohr@:oﬂﬂ?‘# 5%@&@&
part i cul autlythahérie selbetivierfonthieytoratmgplyof gastroisteistingl linfeétionmaatised Byl i d, such
as a pov%?foc%ac}e?%/%tri'i.e., it is present in an amount lower than the MIC for other
microorganisms, particularly beneficial bacteria, in the intestinal tract.
20
The daily amount of cobalt compound, such as cobalt (Il) giuconate or cobalt (II)
chloride, is preferably less than 200 mg (as cobalf), such as less than 100 mg (as

cobalt), for example from 2 to 50 mg, such as from 5 to 20 mg (as cobalt).

25  In one embodiment, the amount of compound (for example cobalt), such as a
cobalt salt, which is required for the treatment of gastrointestinal conditions
according to the invention varies from 1 to 50 mg of compound per day, more
preferably 1 to 30 mg per day, such as 5 mg or 20 mg per day (preferably as
cobalt), for example. A suitable dosage form comprises 10 mg of compound

30 (preferably as cobalt) and such a dosage will typically be administered twice daily
for several weeks (eg 1 to 4 weeks) in order to treat the infection. It will be
appreciated by those skilled in the art that other dosage regimens may be equally
applicable in the method of the invention. The cobalt compound may be in a slow
release form as described in WO 01/89534, for example.
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The hydroxypyrone is preferably a 3-hydroxy-4-pyrone. Suitable pyrones

I ncl ude 3-hydroxy-4-pyrone itself or a 3-hydroxy-4-pyrone in which one or
nore of twe 20®0i38xedr ogen at ons attached to ring carbon atomaB2a09%01Bpl aced
by an aliphatic hydrocarbon group of 1 to 6 carbon atoms, or a

5- hydr oxypyrone, such as Kojic acid. The nost preferred pyrones are maltol
( 3- hydr oxy- 2-net hyl-4-pyrone) and et Hyl mal tol . The hydroxypyrone may,
alternatively, be a natural product (such as meconic acid or iso-maltol)
whi ch mayThsetea nivey hysioxyeyranet ascuseryeraix {Foliepsed foinolgde gampesifiangi n

hydr oxy PYQBR Sonfpied é‘%g%&#fﬁvronea%ﬁd"ﬁ%ﬁ' it ?erﬁomaﬁrdesakdryexam@ others, a

conveni ent startin riral” In many 1 nstances consi sts of

3- hydr oxyconRig es s lrﬂnwﬂh c] bydr@@yavnoyeow%a@afﬂréexwptehéerﬂ‘étfm%@kﬁ?»at i on of
2, 6- di carhOrys ks Smgact g%{ Lm%lc‘éﬂérpaﬁ%' &BIt o Qrcoﬁb@%péfe

3- hydr oxy- 4- pyrone may an al dehyde to insert
1- hy drsox yiEank @hd g?fbxq@owyrton@ lrzap%stamaily RHT-eHNRIPETHhIoRay(SUHbAS Eﬁe%Sr educed to

produce angn aloky | 508- HtdLeXys 4y cﬁ’rﬁ!’(ﬁ% TESmMERRA! Rk iXBrle ferrous or
2- et hyl 3- hydr oxy- 4- pyroone et%:l rl|es rorﬂt?e?s descﬁbbed in the published

US appl i cfﬁ'i”lctﬂ‘\‘m@é?'iea”drmﬁﬂ%rPr%f?d@bEl/Mfl”(esfé’r“ﬁé?"ebf 1960). Other preparation
nmet hods 12 are described by Spiel man, Freifelder, J. Am Chem Soc. Vol 69
Page 2908 (1947). It will be appremated by afperson skilled in the art
that thesB'SaFR MSroXyR¥OpR IS aR SORPHES aaw%*ﬁ ereds (oM RBIRES and their

i ron @oNRFeXeox@Bfbort Bitfes) Hiicitgival ﬁhrenﬁ‘éri W&ro&%&r&% wsed compridgnaone

enbodi nent, of the invention, the 1ron roxypyrone is a ferric conpl ex

Wi th hydr’B‘W{ﬁ/Pdﬁ-‘é‘ 'nF'lefieﬁ’okﬁé'?defteF@cPWqﬁQfmts Ferric conplex is a 1:3 nol ar
conpl ex 10of iron to the hydroxypyrone. Preferably, the iron hydroxypyrone
is a ferric maltol, a ferric ethylmaltol or m xtures thereof, [

t Is
parti cul a7 Pye EF@PGW%'B of W&t'”\teﬁﬁorf &8 ren RydrewiPyioecomArises ek tl"ﬁl The’

ferric trimplstAd. INRY dQrrtied_3MBIdiIARAR L Fon h@dr@my@w&ﬂnm@s«mm the art.
15Preferab|t¥ the ferric trimaltol is prepared as se ?1 03/ 097627,
the 15 Inthe ferrous state, particularly where the iron hydroxypyrone |s in the form of a

solid, such as a powder or tablet.

The hydroxypyrone is preferably a 3-hydroxy-4-pyrone. Suitable pyrones include
3-hydroxy-4-pyrone itself or a 3-hydroxy-4-pyrone in which one or more of the
20  hydrogen atoms attached to ring carbon atoms are replaced by an aliphatic
hydrocarbon group of 1 to 6 carbon atoms, or a 5-hydroxypyrone, such as Kojic
acid. The most preferred pyrones are maltol (3-hydroxy-2-methyl-4-pyrone) and
ethylmaltol. The hydroxypyrone may, alternatively, be a natural product (such as
meconic acid or iso-maltol) which may be converted to another hydroxypyrone in

25 Vivo.

Certain hydroxypyrones, such as maltol, are available commercially. With others,
a convenient starting material in many instances consists of 3-hydroxy-4-pyrone
which is readily obtainable by the decarboxylation of 2,6-dicarboxy-3-hydroxy-4-
30 pyrone (meconic acid). For example, 3-hydroxy-4-pyrone may be reacted with an
aldehyde to insert a 1-hydroxyalkyl group at the 2-position, which group may then
be reduced to produce a 2-alkyl-3-hydroxy-4-pyrone. The preparation of 2-ethyl-
3-hydroxy-4-pyrone, etc, by this route is described in the published US
application serial number 310,141 (series of 1960). Other preparation methods



teachi ngs of which are incorporated herein by reference. In another

enbodi nent of the invention, the iron hydroxypyrone is in the formof a
solid, a WDQuii3sTe1a suspension in a liquid and conpri sesTHGBWoYwIB10f a
ferrous or a 20 ferric salt and a hydroxpyrone as defined herein. The
solid mxture may also be dry (i.e., substantially free of liquid such as
water i.e., the mxture conprises leks than 10 wt.% 5 w.%or 2 w.% such
as less than 1 wt.%Iliquid). Solid m xtures of ferrous salts and

hydr oxypyaenesscabe by Spieiman, Bicifeldge J ®m.ach@desat.evplesd eagefadisne under
substanti blﬂ dry conditions. However, on dissolution in water, the
25conposi i3 S undergo a reaction in which sone or all of the ferrous iron
is oxidised to ferric iron. The ferrous or ferric salt can be an iron

|1 [ I ith tical t abl jon.
br ef er apl 1 Fe PSR P el SHRBER e erE Bk fis3R o8 o e 3on (1)
car boxgy| ametesEvaildbde ta)th;esercoﬁmoamds siad theirsropr asingriedsisyaranthiat eariquisl ) or iron
(rrnr) carQ@yAﬁ?ﬁ%ﬁeTagpg&%ﬁgn (I'l) carboxylate may be selected from for

exanpl e, Tron te, iron (Il1) succinate or iron (I1) fumarate and
m xtures thereof. The iron (M carboxylate is

WO
2009/ 1387 ﬁﬁ%ﬁm 0 . e I I d. f . LgCitrate,
ferric arrngﬂ])DrFrl)IgIém clt r%ﬂ[teoqétﬁghv%ﬁ?@{ Iig? F&ithéd@g%f%?ré t'ﬁr%%“%%g}@h%x In any
aspect orwithhaioxypyroneflt ishaeferred ihatding farfecaropipoisnal 1(3omolacicdmpleduci ng 5
regi ngn) Br I jses a cobalt conpound, such as, for exanple,
cobam% (Icﬁ)"%é?cf@gr%?@?gﬁr%é@%al t (Il1) chloride, preferably in a daily dosage
of, for exanple, less than 100 ng (as cobalt), and the iron hydroxypyrone

. : > : ' : Lt of
car boxyl reeisiedy. 3tg' for Moot @ B el ¥ el SEbRG o  °
pr ef er ablnyixiuresathelgof. Jt id pasipglariy preferred thfat theoierricomakol tis fetkdc tiimaltbbr exanpl e,

15 to 50 S b ) i he_ | [ QN; ai ly dosage
of the comsding e ma o plediRs dhiiiho & ahy SRR 43" L ageof
t he i16on Riglgrabky ghe dewici simaltef i atgppraduas isei owhlin (WOe03/0PT627artherai nt ai n t he

| evel s Shddiis o A ok inbbipoRRel ndiin  FereRREP . TPl aci ng any i on

"| eakage

In another embodiment of the invention, the iron hydroxypyrone is in the form of a
solid, a liquid or a suspension in a liquid and comprises a mixture of a ferrous or a
20 ferric salt and a hydroxpyrone as defined herein. The solid mixture may also be
dry (i.e., substantially free of liquid such as water i.e., the mixture comprises less
than 10 wt.%, 5 wt.% or 2 wt.%, such as less than 1 wt.% liquid). Solid mixtures
of ferrous salts and hydroxypyrones are stable on storage for a moderate period
of time under substantially dry conditions. However, on dissolution in water, the
25 compositions undergo a reaction in which some or all of the ferrous iron is

oxidised to ferric iron.

The ferrous or ferric salt can be an iron (ll) or iron (lll) salt with any
pharmaceutically acceptable anion. Preferably, the iron (Il) salt is iron (I)
30 carbonate or an iron (I} carboxylate.

The ferrous or ferric salt is preferably an iron (Il) or iron (Ill) carboxylate. The iron
(I1) carboxylate may be selected from, for example, iron (ll) gluconate, iron (Il)
succinate or iron (Il) fumarate and mixtures thereof. The iron (lll) carboxylate is



15The conposition or kit of parts for increasing the level of ironin a
patient's bl oodstream and/or treating and/ or preventing anaem a accordi ng
to the irwenveworsTeay conpri se any of the conpounds or i PON/AGBRAYNYIYr ONeS
set out above, or conbinations thereof. 20ln particular, the kit of parts
may conprise the one or nore conpounds capable of treating and/or
preventing an inflammatory di sease dB the gastrointestinal tract, or acid
reduci ng agent, such as one or nore conpounds capable of treating
gastriti Spre&cém& é@lébtud fondferic aitaentiecic nermoniuandtrate on ferridiadiraigy pyr one,
wherein the comp nd the iron hydroxypyrone are packaged separately
and opti o?ﬂfllm Frﬁgfructi ons are provided for the adm nistration of the
two separate parts This may be appropriate where there is otherw se a

eribod! med VFEregy e SRS e TuBRENEARY caffolid or L PRIBRE TS 1 1 ©35
t he same reglhwxh) preféraqlwod)npuéest a@obaiecmnpmdesmhmdndsxamﬁam@alif treating
O o (B 0S4y BF el BRI pHrBBR n A adhDBo9AN BN S L1 Act . or

acid red ﬁ'&c nmpoun capabl e of
treating lgessthanttos, m@ccasdccrba‘ltb Landaﬁld/lmn lwdpaqypyrenellc@mprls%ﬁz "@Iéfﬁq{iéd her ei n,

and an 'rfﬁﬁn h%’rﬂfxﬂ??é@ﬂ%’?r%us@? %%ﬁ@%gh%ﬂfdmglécg and8% 9|%x§ bl e where

there is oragelnconpatl I nt eco oun and 't he
hydr oxy pysuches mattdl cbrretfwllpal&l,wFEEmhibﬂﬂrﬁ)é&llb'lC@ﬁaQﬁ indpme of ipr ettt ¢ he

i nventio 0 ,
subst’ nt|nd ﬁop%f( @@b#”@’?c{ @’g ﬁorg ﬁﬁpé )ﬁ&ﬁbedlﬁemﬁméllﬁfﬁhﬂ%oﬁ%rl ses | ess
t han 10 wtall9/qdo5agatof%€morﬂpwnd% psefelfabb'sa Mmaintenangd desgde 8pd the q4ailkt ure of a

ferrous Ca%r tﬁéﬁrgn ﬁg&@x@rﬂe% ?@f&&bﬁl@rntgﬁéft(@é RicaR fthtalfBthgol and the

one or @orrpou reat| or preventing an i nfl anmat ory
di sease déveﬂsh@‘ ipastored mttbsbodaaby tfora@xarrmie senlecingeaiicirayleakede’).conpri ses a
cobalt compound, such as cobalt gluconate (preferably cobalt(ll) and
hydrated). The nolar ratio of ferrous salt to maltol or ethylmaltol is

pr ef @5ablThelCerbpasition: & kit of aartalforintedsing heePuelr efdireip@sPeligshSor kit of

parts of btl&%is rQé{rﬁ %HBPtreétPﬁ égﬁéﬂg gb%/@hﬁﬁ%’ BYAhE aEéUFEiH%?@?hef iRVdritient ri mal t ol

and the on treating an preventing an
i nf | ammtmwc@ngrms@yocpf thh@ompounds or iron hydroxypyrones set out above, or

combinations thereof.

20  In particular, the kit of parts may comprise the one or more compounds capable
of treating and/or preventing an inflammatory disease of the gastrointestinal tract,
or acid reducing agent, such as one or more compounds capable of treating
gastritis, acid reflux and/or a peptic ulcer, and an iron hydroxypyrone, wherein the
compounds and the iron hydroxypyrone are packaged separately and optionally

25  instructions are provided for the administration of the two separate parts. This
may be appropriate where there is otherwise a storage incompatibility between

the compound and iron hydroxypyrone.

In one embodiment, the composition comprises a co-formulation (for example, in
30  the same solid or liquid) of the one or more compounds capable of treating and/or
preventing an inflammatory disease of the gastrointestinal tract, or acid reducing
agent such as, for example, one or more compounds capable of treating gastritis,
acid reflux and/or a peptic ulcer, as defined herein, and an iron hydroxypyrone, as
defined herein. This may be suitable where there is no storage incompatibility

35 between the compound and the hydroxypyrone.



15 gastrointestinal tract or acid reducing agent, such as one or nore
conpounds capable of treating gastritis, acid reflux and/or a peptic ulcer,
conpri seswpab@siss1sm bi car bonat e. The pot assi um bi car bon&C&/Gragod®1331 esent
in the solid or liquid state, such as an aqueous sol ution. 20Conveniently,
t he conposition of the inventionis in the formof a powder (which term
covers fine powders and granul at es) 1donprising a m xture of the powdered

i ron hydroxypyrone and the one or nore conpounds. The iron hydroxypyrone
may be in crystalline form in anorphous formor in other solid fornms but

I's preferabl rystalline. The ferrous or ferric salt may contain water of
28cr yst allf PEAPIEGRA comPosifion Gt HPars of HIE sFHioBy 8 RN RIPYRTE furt her
aspeﬁt : tdompcisemaﬁéoﬂidi @nﬁm(i.at,{@bbﬂammllyifm 6 [Ruith eukh asci mach\'{ﬁienethand, in ]
anot her aspect har naceut i 0 tiqns are provide ch,conprise the
CoNnposi t i 8@3039}’1 3% %\%ﬁﬁ?qnofpa%%’egpﬂﬁ?’}"\ﬁ ?H&agpﬂ‘ﬁﬁnaefclgﬁ? ﬂ@gl1 \;')'Qé"gcggt abl e

di | uest 3fxiurec af aiferrousAcarbbiytede, o$uch cdsnylogorate; capomiatiolosr ethglomditalg to t he

i nvention i.s,.al SO provi '

i ded whi ch, conprises . m xing the one or nmpre conpounds
capabl e 61 BB ¢ JMAIOFOPRYER: Faioen of AFPAITYS Bietemng'gh i e
gast r oi ntirdlehinmatbryt disebse oof e daskcinieistigpl 3vacient , acikhdredncing oagent
hydr oxypyron all .as defined herein., T m XL n ak lace in the
solid or %P{%aﬁfe& %F%Qait_compuggas%ﬁ; 8> CB%?'%E%%E%@H%%@?&W@@"&QaBﬂe f orm of
subst ant ingtilaiedilr Yhes ohalat tic hof dsrrquenstt ®, maitolt arbétbylmalipl sf preédralyly havi ng a
noi st er content less than 10 wt.% 5 w.% 2 w.%or 1Iw.% 5In

re_or wa
t he égovgg?i%pec'ts and enbodi nents of the invention, the pharmaceuti cal
conposition or kit of parts of the invention nay be adapted for oral

el ot o dhansaiitit Pf shabitia B s SERREL B PRt e one. o
suspensi apdrokypyaenee cospasesn derriagmisnalisl bndjuthdspnai dr- imorevataenpdundsi d
eml si ONZapdie et etFe—ef.tiHQOia"ld)oLqwe%ﬁ‘tmél Sd.noniﬁflanjn%atory disease of the
15  gastrointestinal tract or acid reducing agent, such as one or more compounds
capable of freating gastritis, acid reflux and/or a peptic ulcer, comprises
potassium bicarbonate. The potassium bicarbonate may be present in the solid or

liquid state, such as an aqueous solution.

20  Conveniently, the composition of the invention is in the form of a powder (which
term covers fine powders and granulates) comprising a mixture of the powdered
iron hydroxypyrone and the one or more compounds. The iron hydroxypyrone
may be in crystalline form, in amorphous form or in other solid forms but is
preferably crystalline. The ferrous or ferric salt may contain water of

25  crystallisation i.e., it may be in the form of a hydrate.

In a further aspect, the compositions of the invention are used in medicine and, in
another aspect, pharmaceutical compositions are provided which comprise the
composition of the invention fogether with a pharmaceutically acceptable diluent

30  or carrier.

A method of forming a composition according to the invention is also provided
which comprises mixing the one or more compounds capable of treating and/or
preventing an inflammatory disease of the gastrointestinal tract, or acid reducing
35 agent, and an iron hydroxypyrone, all as defined herein. The mixing may take



Sui t abl e pharmaceutically acceptable diluents and carriers include, for
exanpl e, lubricants such as magnesi um stearate, stabilising and suspendi ng
agents suwb 2089/13816ly| cel | ul ose and povi done and ot her t &blraiB2ng/@gsnt s and
dose bul ki ng agents such as | actose and flow aids such as Aerosil 2000Thi .
Particularly useful 15 diluents and carriers are wetting agents or
surfactants, preferably nonionic or i%nic surfactants. Exanples of suitable
noni oni ¢ surfactants include pol yoxyl 10 ol eyl ether and pol ysorbates. An
exanpl e oplaee suihtadlie ardiguid statef Aot eimpls St icompbranty mayube mathe.

20Al ternativel.y . phar macepti cal conposifj y. rovided as a liquid
or a sus%ﬁ@iogﬁupéggﬁfagﬁid’(ﬁy 1S8'|'e#15u sa%pﬁ%gr&i‘%r&e%g&;%gf%yu 7o Sri or to
oral or peoishirabrwalet cordémtdddscharod 0 it %arawtBe X wt hdrdimeds.f or use as a
suppository. Liquids carriers are preferably sterile and pyrogen-free:

exanpl es are saline and water. Liquid fornulations are particularly
sui t all e Ihothe catwive aashepiar ant endlodiatbmian bE theairiventior? 3Shévtpharmbeautioze i ron

hydr oxypy r 0 i Ng: r
o event | re sty BO Ol HE0RGHEH RO ReB Rl ol SEPhaBRRLE ) i g
reduci ng glgj@hte torms Her ionaleadrioistratign reludenpewdesel tablethengheansalesut i cal

conpositi i L i . 50 be

i ncl uded.@gg%sp#égﬁld ‘%‘?gg'%ﬁf e vg%ig% %@gornls%g%ﬂ%%n Q'? ﬂ%)&ex mgg%?fr ﬁrzvouri ngs
and col owaduagss lianisisnoil-in-watpeligichemkisions driwatertie-od figuid gugidns. as t hose set
out hgrein. 16 multiple or sub-unit dose. Preferably, the conpositions of
the invention are fornmulated to give a rapid release of the iron for

opti mal ahstebletphermaceutinallybanteptaiiei dilvents lead desriage insfudeh éorcaxapwés, t i on gi ven
in each LeM! | ] j : jngl udi ng the
part | cul S2brcafil cBtn 85 fediceinf SRERRe, ctltRA, Bl oSN A Db 8 ot

gui dance ashaethigeilessaand pavidens and stharttebleting: wgents fandhdosenbulking of i ron
present i i soml ). i | e ol Wng a daily
dosage, iéﬁebt'e@fsrurgl’r'g? Iilatéée)s'rel ?ﬂgﬂﬁ%%gg%ﬁ gfb%\é f\ Ereoggtgr%rg%uh , , L?%rﬁ/qﬁlég}sl in a range
f r omtaboudiludnts @and 5@armeys aeckettig Bgents 10 surfadidbtspyrefprablyenciidnic @s i ron). 10
However, it p ate | j ol i sages

ci ther bl BiecsGe BhaRbleR|f oliftie pibile SARERaNE MR BAOYL 9000

i ron, to dayl etheeancopalgsatbatey., Anwixarmpledf bysudable ivrdesurfactant degddjuni dependi ng
on the S%/Lﬁ{(lishﬁ)h&fe the anaem a) are, for exanple, suitable for the

treat ment of anaem a. 15The conpositions of the invention suitably contain
fromO0.1%to 20% by weight iron, such as 0.1%to 10% by wei ght, for

Charhe, AR o mARIALY ciiben e oRTREH SERNGER S8 I nert o
opt i onal Isyspensionrin figuwid feron@sun dewderfaibiegopstitution prior to oral or parental
administration or it may be formulated for use as a suppository. Liquids carriers
are preferably sterile and pyrogen-free: examples are saline and water. Liquid .
formulations are particularly suitable for oral and parenteral administration.
25
More than one iron hydroxypyrone or one or more compounds capable of treating
and/or preventing an inflammatory disease of the gastrointestinal tract or acid
reducing agent of the invention may be contained in the pharmaceutical
composition of the invention, and other active compounds may also be included.
30  Typical possible additives include, for example, flavourings and colourings known

to a person skilled in the art, as well as those set out herein.

The pharmaceutical compositions of the invention may be formulated in unit

dosage form ie, in the form of discrete portions containing a unit dose, or a



20 treating and/or preventing an inflanmatory di sease of the
gastrointestinal tract which preferably requires a stomach acid reducing

t r eat mentwopegiwmssielf or admi ni stration to a subject havi rRGT/GB20@001333k oOf
havi ng, achl or hydri a. The conposition is preferably for increasing the

| evel of iron in a patient's 25bl oodstream and/or for preventing and/or
treati ng anaem a such as iron defici é@lcy anaem a as descri bed above. The
achlorhydria may be a result of any of the causes set out above or known to
a person SMliRi@@risybtuné dgse;, Erfaradly, thecompasiions Obéfnmuweatm armeni a, an

30 aut oi mMHRIASSlodivd §rasp‘?ﬁ as@‘é?ﬂﬁ'e '?@Tdbﬂﬁ@l ébéyf‘ﬁnonsﬂe' yaut oi mmune
e o severe ronic gastritis (H. py onlsthe

thyroi d di sease, any cau
nost conmmon agent that may lead to the destruction of parietal cells (the

cells t hawmﬁkﬂﬁem&éﬁé fa# Hd Eorﬁﬁds‘?t)on vdr éécﬂ’?a?l}bulérec%életvhpgie

achl or hydri g%l mucol dosi s {) (an aut osormal recessive Fys somal
st orage dHB é’%’?oustfﬁ@"[ﬁsé”%fd'% h&cﬁ’?ligc'-ldﬁf @rpgseristaidbe gempesiien.dastric acid

product i Ofmagibet $taX88 BY ay dJf huo@hééfﬂiaﬁfrrfanﬁer%c@'afssamact level of th
2009/ 138761PCT/ GB2009/ 0 gl 17 conpounds capabl e of o?yegvel nog aend/ or

prevent i n§MQHM rP%Rf?éFBfr'Q thog E@ﬁ%@(%ﬁnw Rj’&'ﬁ’t"‘fﬂb‘i’fﬁﬁre%% peRigvedrusing whi ch

requires a dlilpreeiysaGh derhRIBICihRGrd BSHISR IS the TofBuAS, WREhNRY iher ein, or
atrophic gastritis e enbodi nent of the invention the achlor hydr| ais

associ at eHP (M G?O‘Ea?u@e 00‘§/‘9 SUPN; ¥ fremmidt tor 12 dmge(ageéerablyta@efron)

gastraj nt BeweVE| ittmhae beSafpoffite Ir0be@RERESS 1R gNBSAdilyCd¥agBeRithér Ul cer,
ul cerative colitis, Crohn"s disease, gastritis,

refl ux oes hagi

Zol | i nger® Wlog(ﬂt}?ogei,msgd%ve Iy c Campesitions M'B'Pgaﬁ’p@p@@ direerto beol n' anot her

enmbodi nenfaket ofideeddilpaitel dily of iRef b aANABbFerdhtsiToRiRUasty W iHe, or caused

by, atrophic strltls or astr I ntestinal infection, suc% as caused by

Hel i cobac?’?ﬁe“'g |35 or el’ﬁ@’%%r?gg%ki"? BiNg FratBans 3fio8eem™a- on to a subj ect

havi ng, or ri sk of haV|ng, 15 achlorhydrla may be as defined in any of
in particular, the conmpound and the iron

the asp or e Odl ts. herein,
hydrof?y ﬁ%@%‘&? 198s Q& g invaRien; w'taw CBFtatrh%O'a%T% e itretrigh
iron, such as 0.1% to 10% by weight, for example, preferably 2 to 10% by weight.

In one embodiment of the invention, there is provided a composition comprising:
an iron hydroxypyrone; and optionally one or more compounds capable of
20 treating and/or preventing an inflammatory disease of the gastrointestinal tract
which preferably requires a stomach acid reducing treatment regimen, for
administration to a subject having, or at risk of having, achlorhydria.

The composition is preferably for increasing the level of iron in a patient's
25 bloodstream and/or for preventing and/or treating anaemia such as iron
deficiency anaemia as described above,

The achlorhydria may be a result of any of the causes set out above or known to
a person skilled in the art, such as, for example, pemicious anaemia, an
30  autoimmune gastritis, other autoimmune conditions, such as autoimmune thyroid
disease, any cause of severe chronic gastritis (H. pylori is the most common
agent that may lead to the destruction of parietal cells (the cells that make
hydrochloric acid) in the stomach, resulting in achlorhydria), mucolipidosis type IV
(an autosomal recessive lysosomal storage disease), the use of antacids or drugs
35  that decrease gastric acid production or transport, for example one or more



I n one enbodi nent of the invention, the subject nmay have detectable

anti bodies 20 against the Er/Kili ATP-ase proton punp and/or the gastric
pH may r ewaiznodidgtel (such as greater than 4.0, 5.0, 6.0 ®CT&HEPQI/@eSpite
stinmulus, such as maxi num pentagastrin stimnulation and/or high gastrin

| evel s may be detected and/or a maeximal acid output of |less than 6.9

m nol e/ h, such as less than 5.0 mndfe/h. 25In any of the above aspects or
enbodi mrents of the invention, the pH of the environnent where iron is
absor bed ,comﬁhncmca‘dablegﬂsﬁélainﬁg eny/bir men@Eing @h igfestmatont disedseadf theact, for

exanpl e, the .gastri H refera q about 4,
such as 8?355?8‘? ﬁagt '?'Crbr OF"H?S@xsa?r%ﬁg’ gﬁgu%g%c?@ géﬁa @\E/(raé Qn i ron
absor pt i as defined iestainpbregtrobhiorgadtritie. 8, 4.5 to 7, 5 to 6.5 or 5.5 to 6.0.
Thus, the one 30 or nore conpounds or acid reducing reginen in any aspect

or enbodl ment may al so be defined as adapted to increase, or capabl e of
i ncreasi ryond ambpdiment ofitee mnamtmrtheabhlbr(bwdma msa@csaiegwtbnor eayshd as t he

t nt L t H,
o ar cat 80 ehEMEERIaRY (AR Bt BeSupy BReskptact Shln S HORSRmpRca 00 U St
6.5 or abesmac(drqmepaxa.nt;ﬂrerefflummefsoph@@npﬂ@ratwﬁmllﬂst@rqB'n s4diseqs$, 7, 5 to 6.5

or 5.5 tgg%ﬁg Z%llﬁw r8Elhstdlrn &%mey gdtr I'%Langrogt ﬂpﬁpgcgfe I ron absorptlon

5The fol nons exarrp es | I nventi on and do not
limt its scope in any way. In the exanples and throughout this

R b o8 gCAeCpLEBaREE bORG R BB SR RSB (S5 Mt A, ol e
caused by, atrophic gastritis or a gastrointestinal infection, such as caused by

Helicobacter pylori.

The composition for administration to a subject having, or at risk of having,
15  achlorhydria, may be as defined in any of the aspects or embodiments herein, in
particular, the compound and the iron hydroxypyrone may be as defined in any of

the above embodiments.

in one embodiment of the invention, the subject may have detectable antibodies
20  against the H'/K* ATP-ase proton pump and/or the gastric pH may remain high
(such as greater than 4.0, 5.0, 6.0 or 6.5), despite stimulus, such as maximum
pentagastrin stimulation and/or high gastrin levels may be detected and/or a
maximal acid output of less than 6.9 m/mole/h, such as less than 5.0 m/mole/h.

25 In any of the above aspects or embodiments of the invention, the pH of the
environment where iron is absorbed, such as the gastric environment or
gastrointestinal tract, for example, the gastric pH, is preferably equal to or greater
than about 4, such as greater than 5 or 8, for example about 6.5 or above, for iron
absorption, for example, from 4 to 8, 4.5 to 7, 5 to 6.5 or 5.5 to 6.0. Thus, the one

30  or more compounds or acid reducing regimen in any aspect or embodiment may
also be defined as adapted to increase, or capable of increasing, the pH of the
environment for iron absorption, such as the gastric environment or
gastrointestinal tract, for example, the gastric pH, to greater than about 4, such as



19 EXAMPLES: Exanple 1 5 Patient 1 The patient had been taking Gavi scon7m
whi ch cont ai ns pot assi um bi carbonate as an acid reducer to reduce acid
reflux. TWe 2pexiderst had a gall bl adder rupture 10 requi PCRgGBERO09®I281and
becanme very anaemi c due to blood | oss. He continued to take Gaviscon TM but
was al so given ferrous sul phate tablets for his anaem a. He had serious
side effects of gastric intol erance Hhd severe headaches and the ferrous
sul phate failed to correct his anaem a. He conmenced treatnent using naltol
and f err otsatsr dbamdt or Butipr skarpplataheut b Gavdbover(fornexaamde Hfiosn doraem a was
15correct igNg4 I I 1 9 . At a
dose of ACE Rt s 5183, Dip Pt t 6g 9108 e Rl s PP "o
| ong t er nPIREEQrS iORiabseRtieent t akes Losee, omeprazol e, a proton punp
i nhibitor of gastric acid secretion. He had a hip replacenment operation
where a significant ampunt of bl ood was | ost causing iron deficiency
anaeni . & ligwigaren-iniiag exemples ifusiieiedthe Hpvention angodo nat limitdtscour se of
mel t ol angbobET ihokSy AldyCONAL PieabxahwiiEs %HWHKW%%HM@% t%{%_@iﬂcat’dﬁ, ntinues to
In

use maltol and ferrous gluconate as a "boost™ when feeling tired as his
haenpgl obPHCTEREASs PAtRaN] M9 arshyrrRidht siless delicgtedihemiise. 30 Exanpl e 3 The
followng is an exanple of a pharmaceutical conposition according to the
invention, which is suitable for fornulation into gelatin capsules:



20 Conponent Amount (np) Ferrous gl uconate240 Maltol 200 5Cobalt g lu con
atel00 Carrier (lactose)balance to fill capsule Exanple 4 10 Met hod

Thi rt een worzn®/138mmal e vol unteers were treated such thatrCrhagosgasiti c pH
was adjusted to > 6.5 with 0.5M sodi um bi carbonate solution (acid reducing
regimen). Using a Heidel berg capsule the maltol iron formulati on was given
orally and the % of the dose absorbetBinto the blood and the whol e body
determ ned. 15 Results Absorption of iron fromthe 10 ng dose of the naltol
iron forrmulation was 10.72% For the 20ng dose the maltol iron formnulation

gave 8.00%19(,_\?'{}'[_@35 is a level of absorption that would be expected with
normal volunteers with a standard iron preparation, such as ferrous

sul phate, at normal gastric pH Conclusions of studies In the study

i nvol vi nge gel e subjects the maltol iron fornmulation was given 25 al ong

w th sodi rbonate (acid reducing reginen) and the gastric pH was in

exces® of 6.5. Surprisingly, there was no inhibition of absorption at this
presence of the naltol nakes the formulation suitable for

hi gher pHogi
speci al rreal-ggg? conditions with gastritis and hi gher pH val ues associ at ed

with iron deficiency anaem a.
The patient had been taking Gaviscon™ which contains potassium bicarbonate

as an acid reducer to reduce acid reflux. The patient had a gall bladder rupture

10 requiring surgery and became very anaemic due to blood loss. He continued to
take Gaviscon™ but was also given ferrous sulphate tablets for his anaemia. He
had serious side effects of gastric intolerance and severe headaches and the
ferrous sulphate failed to correct his anasmia. He commenced treatment using
maltol and ferrous gluconate, whilst continuing Gaviscon™ and his anaemia was

15 corrected (haemoglobin rose from 8.89% to 11.8g%) after a month. At a dose of
45mg/day his iron was well tolerated.

Example 2
20 Patient2

On a long term basis this patient takes Losec™, omeprazole, a proton pump
inhibitor of gastric acid secretion. He had a hip replacement operation where a
significant amount of blood was lost causing iron deficiency anaemia. His
25  anaemia was not corrected (Hb > 11.0g%) until a course of maltol and ferrous
gluconate at 15mg daily was undertaken. He continues to use maltol and ferrous
gluconate as a “boost” when feeling tired as his haemoglobin levels are always

on the low side of normal.

30 Example 3

The following is an example of a pharmaceutical composition according to the
invention, which is suitable for formulation into gelatin capsules:

35



30 Di scussion The work shows that iron hydroxpyrones according to the

i nvention are well absorbed at a high pH (greater than 6.5). Surprisingly,
t he iron wWodn@xgginones can therefore deliver iron in aPhirgB2ped/001231
environment, for exanple the presence of 35an acid reducing regimen such as
used for the treatnent of Helicobacter 21 infection. Thus, there is an
unexpect ed advantage to use an iron2freparation containing a hydroxypyrone
such as maltol since a high pH, such as caused by the presence of the acid

reduci ng cagpsrnt does not alter Aeurighgpi | ity or bioavailability of the
iron, which would have been expect%d O her work has 5 shown that cobalt at
| ow dosed RIS EMPB HEneficial acti Wil in the treatnent of Helicobacter
infection. In the light of these results a co-fornulation of cobalt with

iron pro%@z containing maltol wo be particularly useful for treating
the anael®Carising with the Helicdbacter infection. 22 CLAIMS: 1.A

conposi t iGoubatt@quonateng: one or nor ef0@onpounds capabl e of treating

and/ or preventi.n inflarmqt r i sease pf the gastrointestinal tract;
and an 5i %Herﬁl?ﬁgaggpyr one, fﬁ?a Cﬁg?ﬁlggﬁpﬁa%t he level of ironin a patient's
bl oodstream 2, A conposition conprising: one or nore conpounds capabl e of

treati ng§ anﬁnje/ I&_)r preventing an inflammtory di sease of the
gastroin tract; and an iron hydroxypyrone, for preventing and/or

treati ng anaem a, such as iron

10  Method
Thirteen normal female volunteers were treated such that their gastric pH was
adjusted to > 6.5 with 0.5M sodium bicarbonate solution (acid reducing regimen).
Using a Heidelberg capsule the maltol iron formulation was given orally and the
% of the dose absorbed into the blood and the whole body determined.

15
Results
Absorption of iron from the 10 mg dose of the maltol iron formulation was
10.72%. For the 20mg dose the maltol iron formulation gave 8.00%.

20 This is a level of absorption that would be expected with normal volunteers with a
standard iron preparation, such as ferrous sulphate, at normal gastric pH.

Conclusions of studies
In the study involving 13 female subjects the maltol iron formulation was given
25  along with sodium bicarbonate (acid reducing regimen) and the gastric pH was in
excess of 6.5. Surprisingly, there was no inhibition of absorption at this higher
pH. The presence of the maltol makes the formulation suitable for special medical
conditions with gastritis and higher pH values associated with iron deficiency
anaemia.
30
Discussion
The work shows that iron hydroxpyrones according to the invention are well
absorbed at a high pH (greater than 6.5). Surprisingly, the iron hydroxypyrones
can therefore deliver iron in a high pH environment, for example the presence of
35 an acid reducing regimen such as used for the treatment of Helicobacter



10defici ency anaem a. 3. The conposition according to Claiml1l or Claim 2,
wherein the inflamuatory di sease of the gastrointestinal tract requires a
stonach aw0DQeds™®IiNng treat nent regi nen and/ or wherei n POE/GB2009001230r €
conpounds or 15regi men optionally provides a gastric pH of equal to or
greater than about 4, such as greater than 5 or 6, for exanple about 6.5 or
above. 4. The conposition accordingito any one of Clains 1 to 3, wherein
the conposition is for admnistration to a human or animal, preferably

hav:c ng g:’lnfa&idnf | TR ttiodrg @laﬁamh ﬂcftedl hevdtsde ® néesbnrﬁml pﬁeparzamomhl ch ]
prefera S .a stonac cld reducin regi nen 5. The
conposi ti H{ m?%yﬂ@xyqyr%s%ﬁeas qna a?frﬁ‘ﬁgalhlgg Z_FE SHAR A8 USRL P onposi t i on
is for adm rprsetelha]élaintﬁeoaad h@dﬁﬂng)rre@meﬁaﬂoesphef altabliye Rawibiity gr
25gastroint es Lnfection osition. acca t,0 aim5
aher oi nCIREVGIALYG e T apie ot v BSSh ceBeriE  RAPPE AR 8 "oyl or i
307 The sbowmsmaticrmbammdnwlma@st carahgveobenetitiaChetivity il th@tr@atMimﬁe:fn t he one
nor e s . capabl tre n reve . amrat ory
d| sease %%n?‘ﬁ’ %&rﬁ?@loﬁt E‘s‘ﬁ rln'ght (?r“&%ﬁ% r\?ﬂl’% &rg‘rug%' B"f“ﬁﬁ{gha st omach
aci d r edironngrotinasitavatdining gnath vmlrcpl‘uesaamwlany dlseiwltfon rn@aalg@rthe 23
anaemia arising with the Helicobacter infection.



B. The conposition according to Claim7, wherein the acid reducing agent is
selected froma proton punp inhibitor, an H2 receptor antagonist, a

subst ancewoapabi3g7eaf neutral i sing acids, or a conbi nati @aTidB2p@ni012359. The
conposition according to Claim?7, wherein the acid reducing agent is

sel ected from oneprazol e, |ansoprazol e, pantoprazole, ranitidine,

fanoti di ne, nizatidine, cinetidine, 22l um ni um hydroxi de, nagnesi um
carbonat e, sodi um or potassium bi carbonate, or cal cium carbonate, or a
conbi nat icimalMser eof . 1010. The conposition according to any one of Clains 1
to 9, wherein the one or nore conpounds capable of treating and/or
preventing an inflammtory di sease of the gastrointestinal tract which
pref er ablty reqﬁubomsoatust OdsmpriSirfgcioderd&ducriengampscﬁmtisrmapablegjfrt&imtiogrrpri ses a

cobal t co und ' 05|t|on or di 1 erein the
cobal t camBat e e PodRfarRaRg wed, AR SRRt e $ e

conposi t iiron hydoayslirore, for nﬁr@asﬂngliﬁe leMabofaion in heatiemsl Hoamtstrpamnd conpri ses
cobalt (I1) gluconate or cobalt (11) chloride, or a conbination thereof. 20
13. The conposition according to any one of Clains Ito 12, wherein the iron

hydr oxypRone caémamssitiohetoniptisingi ored bomore tdmpdurelscaappblsi dfitegatiagcor ding to
any one qf ains Lto ein e i C ses a
m xture %pdgr pé?v[egtlgg 8%4@%#%’ %lg%sea(%g'ﬂgzq%gﬁglé%ga a{%ﬁ%%t pér}{e%)é'lr’ ably in the

sol i d foimm hydoxyprenepfpopréventingcaalati irgating @naemial 4suchh@seirant he ferrous

salt LS I arboxylate. 30 16. The conposition according to
d ai 61515% Qﬂé’?&la&? Hﬁ‘e iron (Il1) carboxylate is selected fromiron (I1)

gl uconate, iron (I1) succinate or iron (I1) fumarate.
3. The composition according to Claim 1 or Claim 2, wherein the
inflammatory disease of the gastrointestinal tract requires a stomach acid
reducing treatment regimen and/or wherein the one or more compounds or
15 regimen optionally provides a gastric pH of equal to or greater than about 4, such
as greater than 5 or 6, for example about 6.5 or above.

4, The composition according to any one of Claims 1 to 3, wherein the
composition is for administration to a human or animal, preferably having an

20 inflammatory disease of the gastrointestinal tract which preferably requires a
stomach acid reducing treatment regimen.

5. The composition according to any one of Claims 1 to 4, wherein the
composition is for administration to a human or animal, preferably having a

25  gastrointestinal infection.

6. The composition according to Claim 5 wherein the gastrointestinal

infection is caused by Helicobacter pylori.

3 7. The composition according to any one of Claims 1 to 6 wherein the one or
more compounds capable of treating and/or preventing an inflammatory disease
of the gastrointestinal tract which preferably requires a stomach acid reducing

treatment regimen comprise an acid reducing agent.



17. A conposition or kit of parts for increasing the level of ironin a
patient's 35bl oodstream conprising: one or nore conpounds capabl e of

treati ng wodber1381D 2009/ 138761PCT/ GB2009/ 001231 24 pr ePemiGB2g0%101231

i nfl anmat ory di sease of the gastrointestinal tract; and an iron

hydr oxypyrone, wherein the iron hydroxypyrone conprises iron in the ferrous
state. 518. The conposition accordin®3o Caim17, wherein the conpound is a
cobalt salt conprising cobalt gluconate. 19. A conposition or kit of
parts for8i ncr ke cogpdditonl amaidingfto iGlaim 7 Jwriergia tthee atid sedllordsdene &m

conpri sin qor capabl,e of trea nd/or .10 reventlng
an i nfl anta sl %?@frgl:nseaoégto@% gi& ' &1 gege[ceﬁﬁg ﬁa;ggﬁ S?aﬁﬁ”%ﬁ]}
hydroxypyq:amele\/mfmbuﬁrﬁslngramdssmetdftﬂtlbmitm thereaf.is in the ferric state, t he
conpound is not a cobalt salt. 20. The conposition according to Claim
18, wherein the conpound is a 15substance capable of neutralising an acid.
21. The c®nposThd eampasitiondicogding taifaimri vdteradh dienscid TedusingOagenhisr ei n t he

i nfl am‘ratéglé/cté;g %%ﬁ??’g%lfprrréeér%% ggﬁéoggézggeh?én%ago Cllan tﬁﬁ]‘lél gr%o@dtﬁé onmach aci d

reduci ng treatnen GsITi 6N "accor Ing td any one of
d ai ns 1 nizatine, \mw@hilries aurphiamrhydokide.amagoesigsi ¢arenatangedighng a

phar maceuld:cal oY RGEEALADL A e Bl A debiAlbIGkEL N Lhe conpositi on

i s adapt ora m hi'strati on. onposi i on conprising an iron
hydr oxypyrone, for admnistration to a subject having, or at risk of

having, a@l orfhedednibosition according to any one of Claims 1 to 9, wherein the one
or more compounds capable of treating and/or preventing an inflammatory
disease of the gastrointestinal tract which preferably requires a stomach acid

reducing treatment regimen comprises a cobalt compound.

15 11.  The composition according to Claim 10, wherein the cobalt compound

comprises a cobalt salt or a cobalt complex.

12. The composition according to Claim 10, wherein the cobalt compound
comprises cobalt (Il) gluconate or cobalt (ll) chloride, or a combination thereof.

20
13. The composition according to any one of Claims 1 to 12, wherein the iron

hydroxyprone comprises ferric trimaitol.

14.  The composition according to any one of Claims 1 to 12, wherein the iron
25  hydroxypyrone comprises a mixture of a ferrous or a ferric salt and a

hydroxpyrone, preferably in the solid form.

15.  The composition according to Claim 14, wherein the ferrous salt is an iron
(1) carboxylate.

30
16. The composition according to Claim 15, wherein the iron (i) carboxylate is
selected from iron (1l) gluconate, iron (Il) succinate or iron (Il) fumarate.

17. A composition or kit of parts for increasing the level of iron in a patient’s

35  bloodstream comprising: one or more compounds capable of treating and/or



24. A conposition conprising an iron hydroxypyrone for admnistration to a
subj ect wherein the gastric pH of the subject is equal to or greater than
about 4, 8OxM3s®1greater than 5 or 6, for exanpl e aboRCTE&HERI@VOaI3OVE.
25, A conposition conprising an iron hydroxypyrone for admnistration to a
subj ect, wherein the subject has an inflammatory di sease of the
gastrointestinal tract and preferabl ¥4the gastric pH of the subject is
equal to or greater than about 354, such as greater than 5 or 6, for
exanpl e alpGRMENENG aor infiiromatory \WBe20H Vf 1RS HHLREMICRA OUR02R3 L for6. The

conposi ti [N : Il m 24 oy Claim?25 wherein the subject has or is
at risk 019 pﬁg&liﬁg&{aeéﬂ'r%?ﬂedﬁ? éﬁonSWrWBVrBBWQTW'?%% IrQBcBr @eni§™els any one of
Cl ai ns 23St¢L.26 wherein the subject has been will be, or is being

adm ni stered an acid reducing regi nen or one or nore conpounds capabl e of
treating and/or preventing an inflammatory di sease of the gastrointestinal

tract .5 1038. Théhe eappesitianaccaciingrtdiGigint 17, amgraim theodoniBcaingSs 8 3ob&lt 26,
further cefPéInsir conmpounds capabl e of treating and/or
preventing an ni%nf P’g%m@?@%‘g@f@%ase of the gastrointestinal tract or an acid
reduci ng regi nen. 29. The conposition of daim27 or Caim28, wherein

t he infl apgrat of ki : | Ot inal fract requires a stomach
acid reduci gé;s t%gé‘g?ﬁ%ﬁ?@?@a?é\;g&% %?weoéfﬁ‘ge@%%v& P{ I3 "hé&%ﬁfi% to any
one of d klp tr?éf_“t eeppisingh eangi Ar rese coonposinds capatse fairtréatingeasd/sg t he | evel
of 11N |gredertig! &N iFaRInRRALS GiEMDABAHY odQiointestinal tract; and an iron

hydroxypyrone with the proviso that when iron is in the ferric state, the compound
is not a cobalt salt.

20.  The composition according to Claim 18, wherein the compound is a
15 substance capable of neutralising an acid.

21.  The composition according to any one of Claims 17 to 20, wherein the
inflammatory disease of the gastrointestinal tract requires a stomach acid
reducing treatment regimen.

20
22.  The composition according to any one of Claims 1 to 21, which is a
pharmaceutical composition comprising a pharmaceutically acceptable diluent or
carrier and wherein the composition is adapted for oral administration.

25 23. A composition comprising an iron hydroxypyrone, for administration to a
subject having, or at risk of having, achlorhydria.

24. A composition comprising an iron hydroxypyrone for administration to a
subject, wherein the gastric pH of the subject is equal to or greater than about 4,
30 such as greater than 5 or 6, for example about 6.5 or above.

25. A composition comprising an iron hydroxypyrone for administration to a

subject, wherein the subject has an inflammatory disease of the gastrointestinal

tract and preferably the gastric pH of the subject is equal fo or greater than about
85 4, such as greater than 5 or 6, for example about 6.5 or above.



20preventing and/or treating anaem a such as iron deficiency anaem a. 31.
The conposition according to Claim23 or Caim26, wherein the achlorhydria
I s associwbedoosstsian i nfl amrat ory di sease of the gastr @CmGERIV@MI23MT act .
25 32. The conposition according to Claim23 or Claim26 , wherein the
achlorhydria is associated with atrophic gastritis or a gastrointestinal

i nfection, such as caused by 1-/elic@&bacterpylorL 3033. The conposition
according to any one of Clains 23 to 32 as defined in any one of Clains 3

to 22. 34.The conposition according to any one of Clains 1 to 33, wherein
| e, before or

the i £ IS 1 0 d 1 sane . t
af '? elr r gge Zg.r rrph?ﬁgr.3§¥oﬁggﬂ(r%a&s&%'ggg%Fgéaﬁ'%ﬁfp%g[%"'ﬂg%aws?rém BEsHRRCt ng an
i nf | anmat 87§ oBisé Hsleofdtavingechiérydest r oi nt estinal tract, or the acid

reduci ng regi men, preferably the iron hydroxypyrone is admnistered at the
same time_or subsequent to the one or nore conpounds or the acid reducing
regi meh. B85, ThBe compesitien eacaidiogtaliany dne an@laome 26ftoC@inmereln te 34,

wher ei n t BighjeQMRAYekh ORilli | o ; ral muoistration. 36. The
conposi tion Saccor di ng to %ﬁ?qggngél(ﬁ)é géﬁg}lé%reg a[%oa%gre% iM% onposi ti on
is for thB"uB58192 iconPendsreapablef treating and/or preventing an inflammatory

disease of the gastrointestinal tract.

10 28.  The composition according to any one of Claims 23 to 26, further
comprising one or more compounds capable of treating and/or preventing an
inflammatory disease of the gastrointestinal tract or an acid reducing regimen.

20. The composition of Claim 27 or Claim 28, wherein the inflammatory
16 disease of the gastrointestinal tract requires a stomach acid reducing treatment

regimen.

30. The composition according to any one of Claims 23 to 29, wherein the
composition is for increasing the level of iron in a patient's bioodstream and/or for
20  preventing and/or treating anaemia such as iron deficiency anaemia.

31.  The composition according to Claim 23 or Claim 26, wherein the
achlorhydria is associated with an inflammatory disease of the gastrointestinal
tract.

25
32.  The composition according to Claim 23 or Claim 26 , wherein the
achlorhydria is associated with atrophic gastritis or a gastrointestinal infection,

such as caused by Helicobacter pylori.

30 33 The composition according to any one of Claims 23 to 32 as defined in
any one of Claims 3 to 22.

34. The composition according to any one of Claims 1 to 33, wherein the iron
hydroxypyrone is administered at the same time, before or after one or more
35 compounds capable of treating and/or preventing an inflammatory disease of the



37. A nethod for increasing the level of iron in a patient's bl oodstream
and/ or for preventing and/or treating anaem a, such as iron-deficiency
anaem a, Wbi2009/138T6pr i ses the step of adm nistering to aPsUhjB20w9/00023¢ Or
nore conpounds capabl e of treating and/or preventing an inflamuatory

di sease of the 15gastrointestinal tract; and an iron hydroxypyrone. 38.
Use of one or nore conpounds capabl %f treati ng and/ or preventing an

i nflammat ory di sease of the gastrointestinal tract which preferably

requi res @asoinestinaladiadt, r etutbengceidr eadudingt regigiene nprefanablanther gron

hydr ox ' ; f ackur ; ' feQr egsing the
vl o TRESopfant 1€ adflyBRY A0 Enft ufte BT SEBERN: (0 the HESE o or
treati ng BAEPANBPONDhObe acidiedudingiegingp. anaemi a.  39. Use of an iron
hydr oxypyrone in the manufacture of a nedi cament for 25adm nistration to a
subj ect having, or at risk of having, achlorhydria. 40. Use of an iron

hydr oXypy$dne [he £PEPoRIANT aeacidieg &F aay rasgi fs@kaims flofe 3invhersinrei on to a

subj ect , YRR I RIGIARIESoPhtaPhakiiRrakdH. ect s equal to or greater than
about 4, such as greater than 5 or 6, for exanple about 6.5 or 30above.

41. Use of an iron hydroxypyrone in the manufacture of a nedi cament for

adm ni strgg,i OnTﬁeoc&nédémoﬁCéqcoMi‘&{ & Bn} ReVbCIBRts hag & widrbAnmBt Ory

di sease of the gastrointestinal tract” and preferably the gastric pH of the
subj ect i @MRPGHPN isfopthe apsorgtieneldiot han about 4, such as greater than 5 or
6, fojp exanple about 6.5 or above.

37. A method for increasing the level of iron in a patient’s bloodstream and/or
for preventing and/or treating anaemia, such as iron-deficiency anaemia, which
comprises the step of administering to a subject: one or more compounds
capable of freating and/or preventing an inflammatory disease of the

15 gastrointestinal tract; and an iron hydroxypyrone.

38. Use of one or more compounds capable of treating and/or preventing an
inflammatory disease of the gastrointestinal tract which preferably requires a
stomach acid reducing treatment regimen, and an iron hydroxypyrone, in the
20 manufacture of a medicament for increasing the level of iron in a patient’s
bloodstream and/or for preventing and/or treating anaemia such as iron

deficiency anaemia.

39. Use of an iron hydroxypyrone in the manufacture of a medicament for
25  administration to a subject having, or at risk of having, achlorhydria.

40. Use of an iron hydroxypyrone in the manufacture of a medicament for
administration to a subject, wherein the gastric pH of the subject is equal to or
greater than about 4, such as greater than 5 or 6, for example about 6.5 or

30 above.

41. Use of an iron hydroxypyrone in the manufacture of a medicament for
administration to a subject, wherein the subject has an inflammatory disease of
the gastrointestinal tract and preferably the gastric pH of the subject is equal to or
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greater than about 4, such as greater than 5 or 6, for example about 6.5 or
above.
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