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MONO ( | RON HYDROXYPYRONE ) AND COMVBI NATI ON (| RON
HYDROXYPYRONE AND G | NFLAMVATI ON | NHI Bl TI NG AGENTS )

wW@ANP@BI7¢1 ONS FOR ANAEM A OR H. PYLORI | NFECTI BNSGBR(09/001231

i nveMONEN (IRONHEDROXYR¥RANELL AND QOMBINATIONS IRDIN:h
C oMY DROXYPYRONE ANSNG! INGLANRAATIORCANEHEI TANG WGEN TS .
An adeaN@asISIONS FORT ANAEMIACORNE PADRIINFEETRINSNE | al

requi renent for tissue growh and the mai ntenance of

good health in both man and ani mal s, Moreover, in
Thiseipyentien eleiss| te dherapeutis ramppsitiensawBic qopwrigejirgndens and

to{minqgmam@g@odspss, or where there is a
mal -di stribution of iron in the body, there nay be a

state of lowiron stores in the body and a concom t ant
AnCideRibte &ippBNbRliron id thel BodieRNarl BsddttibRratRiremEntdios eRSQS

of th astrointestinal tract, such as gastrjc and
arQYE ENE thA PanEnanes pLaoodealin iRt Sran anctanielse MOTEPYSTs
in éﬁ?ﬁi@ﬁhﬁb@icd!d&ﬁ@iﬁ@ns \1992@_@ Hhete AN mbﬁilﬁblisaﬂl?dw\foss, or where

oper ati qn i.ch result in serious 0 0SS a can
thefh 4, 8 SRR ok TR 105 RO (oI M PR Pl LaCkOn
stofss gmgrsg bbﬁlvsﬁrﬁb kw_cb?édnﬂ?haﬁwni?wtnéﬂn&% AChhi?EByﬁénain
. (an chl or ria) refer, state ere e .
A | e 255 Qhans Bhstaitaetngl Iag SHamEerpast agat REP
ulck@\Weflug dessphiayias Yulcefgtive @blmsdindeCron's liksedse t 0 nany

di verse causes including: pernicious anaem a, an

aut oi nmune gastritis, other autoinmune conditions,
Angdraia 03 afddtfolldWoperatighsiviich fisaie Rssarioas Ylovausss @id can be

sever hr oni ¢ Strifi H. lori is the nost,c n
s wiboTheymPaal selort: 3PP Rotsma s FecEPoatEr
pylol 1|'s (the cells that make hydrochloric acid) in the

stomach, resulting in achlorhydria), nucolipidosis

type IV (an aut osomal recessive |ysosonal storage

Acldombigarizejand thypodiserhydriap refercto dtates wheneghe haductierc ofegesaric
o E1 p A0S EARLAPHL BN, P bRRRL Aol 8BS
mapy idiverseu bhuseb eidciddingtnesrhicions tanagmia, 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
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
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.

The use of certain metal ion complexes for treating gastrointestinal infection with
Helicobacter pyloriis disclosed in WO 98/16218. The complexes include
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specification should not necessarily be taken as an
acknow edgenent that the docunent is part of the state

wW@Roovhas7art or is common general know edge. WPOBGBL®2/01231

describes ferric iron conpl exes of hydroxypyrones,

whi ch conprise a carboxylic acid such as citric acid.

The conpositions are usef# for the treatment of iron

defi ci ency anaem a. The use of certain netal ion

conpl exes for treating gastrointestinal infection with
oI EEDROPR R HEEG efe, T PERE viefh 6% fNORS, Fomndd ity
ackt rgflucingrig@inpRisi ent s were not, however, treated with

acid reducing regi nens. WO 01/ 89534 descri bes the use

of cobalt salts to selecti veleltt reat gastrointestinal
s-

WO{H1&953 6 desaribas de usp of copglf ealis to pgleoivebutres dapkeinissiingl

infEQBRS Shidedsy AihyRpl 1 d form such as powders,
conprising a mxture of a ferrous salt and a

hydr oxypyrone whi ch may be used to increase the |evel

WOf02/24986 R cRsBREI R N sitonB i S8lRIHARBURA a%g;oWd%?st caﬁugﬁQﬁg
prevent gastrointestinal infection. W 2005/04891

a MK oha demshtRisangnRl NYRRBYTANeoMach Giav b Usqdkie: ingisase

theoflelt®| bIC GRACHEra Pydtiht's asesustrah@d ofli &OrteRE Sar\tﬁbﬁg)revent
endoper oxi de bri dge-cont ai ni ng conpounds. WO 03/ 097627

gagfripteeetintechef-nod of forming an iron hydroxypyrone.
US 2007/ 0161600 descri bes the treatnent of iron
related condjtions with ironcarbohydrate conpl exes.

. / | t
WE 200581HR% 15 desenhes ametiogs | (9 6pmpegitipnss fof e dtreaimente of
helfobactse pyietiia@Sodited NBssTHEEBGINA RAdbHEbxXiab SEHdRELRAtairing

nore readily affected when ironis in the ferrous
COmPAES. |t is al so known that antacids may inpair the

absorption of iron by the formation of insoluble

conpl exes (Martindal e, page 1347, %ﬁ d Edition, 1999).
WQBSBS744T ditnlpesidmeihat of BRTIRG 2Adion TWEERPYENSI ugs can

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

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
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
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
6.5) prevails the absorption of iron may be too low to effectively treat anaemia.
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to reduced absorption (Aymard et al, Med. Toxicol.
Adverse Drug Exp. 1988, vol. 3, pp 430-448). Hence, a

w@eesoss7skil led in the art would not have expeRCEGBRIV9M01231

to be available for absorption in the stomach in the
presence of acid reducing_agents
(www. numar kphar nmaci st s. comf hn/ Dr ug/ Fanoti dine. ht m).

There are many nedical conditions where the gastric
Fughemasaméif fegtmientavesipem| for f epndifiogs, Bystr Bt i DRligpepcter
infédtieR, @B@é’l'ﬁ_{ﬁﬁ\}%s'tﬁe LEASH dRPrebilciRg §énts OrrRAsHEESH invention

anaem a. For exanple, where gastritis and aJ(jH_;ggh EH.
can §aaenaiderapoiidedst §) Patt.do dplete torfhe ¥pexRsstsLinaiRg fhabacid-
rediRhgegiRA, SR dstarefrb@aicdiet thettfed@hent of, for example, ulcers,

anaem a. Furt hernore

13 - h , the treatnment regqi for
gagtpiiARd BHS refiRicPANaRe FRINPRIGI W cotain 6o irﬁgfﬂfww%%ﬁ fop
that O ry@ ndyee sissdridd eRdctivelgaogi the iRgemjdBoxypnes eieepite

i nvention can be considered, at least in part, to
the, usef @n@gidREUGNIEREERed fi nding that aci dr educi ng

regi nen, such as are required for the treatnent of,

for exanple, ulcers, gastritis and idrefluyx, can be
The, BFRsa0t BYRRR AT IR 9537 R BIGPRIMS Bhedstith £ PR
tredthfentss on may be absorbed effectively fromthe iron

hydr oxypyrones despite the use of an acid-reduci ng
regi men. The present invention ains to alleviate sone

Ac@frdhbgtopﬂhéhh@él‘ﬁioﬂfinea<if$§ti é@e&ﬂ@ ds tprevtie rat s%mposition

According to the invention in a first as t i

OB o0 B ST TP S GTABRPIS, A groang TP drgpgventiiy ah

infle®me dseaspaitthe gabtréinteatinah graetn dndd an froe\nydtaxppyrame, for
[ strointestinal tract;

. infla ory.di sease .of ..t

'"C'é?ﬁa'”ggﬁ?f%ﬂ oh o MB?BPB%E{,%O?%F%I'WHM easi ng the |evel
of iron in a patient's bloodstream |n another aspect
there is vided a cqnposition .conprisi.ng:. r

In RS, GRS AR Ja JaBYES D ePuRPrig SRmParng, 3%, i mere

corApoundt lcapatié of yeating emsifor previchtingas inflammiasiyi distase ohte;

nd . an. i ron. hydroxypyrone . for pr ' :

e Plnieitng Crttetics .10 B8 aftonty B PRSI BRE reatina,

andenis Bech asipacdeficleacg angerpinovi ded a conposition or kit
of parts for increasing

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.
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the level of iron' in a patient's bl oodstream
conprising: one or nore conpounds capable of treating

W@rwhass7pr event i ng an i nflamatory di sease of PEEGB2009/001231

gastrointestinal tract; and an iron hydroxypyrone,
preferably wherein the iron hydroxypyrone conprises
iron in the ferrous state.4In a still further aspect
there is provided a conposition or kit of parts for

Inj Aoeibasi aspechetheevdd pbvidednai nompesitioreromprising an  iron

hvak a r a

VIORPTEREN T ARl 1% Sl STt B Rek AR R

aCBfO”tW@agast rointestinal tract and an iron
hydroxypyrone preferably with the proviso that when

iron is in the ferric state, the conpound is not a
In ope Asped &f the ipvastien Hisr is Rravided mseRIPEBIRN demsBrisieg an iron

hyaflﬁ?;ﬁyr&‘?e a8r aBHirdiRbbS th @Uﬂ&&e'@vh@?&ﬁ%e JaBRiIE St Df the

a conmposition conprisi n%qan Iro

ovid
SUE&‘?S‘? &W dner %@tehtmnrﬁ@u# & isoph 9§ @regﬁbjﬂean Shefvfntpr

ex8mpRtabous® 5@k abald. Ng, achlorhydria. In one aspect of
the invention there is provided a conposition

conprising an iron hydroxypyrone, for adm nistration

In bﬁotﬂersaggieepéf theViMoERtidn, iHafe &ap%\huéd 9'6‘0!%0&19&1 SopRGig b

ed ual to or %keat er han about , such as great er tq']
iron hdﬁr%ypwr@?e éﬁiﬁ‘!f‘@t@B%tO 8 sgbiget, whetain thenstdbinst fias, or e

suﬁé'P@throﬁT EHelnFIQMﬁEEdr?ndlséaﬁ%r %f't‘ﬁepbgé’t‘r&ﬁgsﬁal tract and
pre‘; gBOSItI on conprising an 1ron hydroxypyrone for

lyitae gastrie ﬁHt ¢f the §%?‘§d% eqy é@ er erqaﬁﬁr taamplaeut 4 gych

as @fedtdr thaH § 8F 678r &XafiPle abut B3 @ERRVEr Y di sease of the
gastrointestinal tract and preferably the gastric pH

of the subject is equal to or greater than about 4,

In SW SRbdH] rﬂéﬁteroft N ifsvePtion, tﬁ@rlnﬂérﬂﬂ‘iék&y aBi@é‘éseG o @he
e enbodi nent of the inventi on,

93&%’?"3%P 8?9" foLEes @ gemane %t’?%cﬁlgeé’??%m tr?%lE‘F” as

deﬁr%’dtherr@ﬁ Hoﬁé\ﬁéﬁf&ﬁb |@I@hﬁhé’t@9@édﬁgetrﬁa@/atrﬂ6ﬁ emB&difeAt, adt
i ned, herei I—k% rrgatory di sease may,
reqluﬁe Gﬂé‘cgrfﬁg‘é‘?"?ﬂsﬁﬁ? mﬁBttreQ'Qlﬁﬁ‘l qsedeofﬂﬁe% P& educi ng

treatment regi men as defined herein.
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
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
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
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The iron hydroxypyrone, the inflammatory di sease and
the gastric pH, and conbi nati ons thereof, in any of

w0 b@absive aspects is preferably as defi ned heP&i/6B2008/001231

one enbodi nent of the invention, the iron

hydr oxypyrone is adm ni stered al one, such as in the

absence of other pharnmacedtically active conpounds,

for exanple in the absence of one or nore conpounds
peptipaltbes, oéfiux easophggitindlloerafive velils| Ggofan's idiseheemedstritis,

f th ti |t t. |

Zoﬂ'hé%jfﬁ%@o syg?r%[r%ao‘? aﬁ@ { Onl, n?he (r:g::rposi tni ggeand/ or
i ron hydroxypyrone is for the absorption of iron,

I
n SR o, SOUABERS Sk RGN SE e it SipaLe
capablé nbl dreatingr yndeseaseemmgt ) g@fmrnamnesdismﬂe tafathe
ool sl Ak PR 00 P BR LGl LA Mt
regirgéh preferably phagise iag, adid telieing vegimeni Arid, redlu@mmr@mer_ls
ard B A36wn 98 bbish <l ik BRLEATFL! SRImK BB Yeadtii!

aspects or e odi ment s
reglme@nnaso@ormh@e cme o Mane cconpepalm ¢Paklpaafl eating and/or

prévﬁﬁaﬂgai}?rg{;lﬁa{tte  Bee EXERRL bmh ﬁéh@m Oﬁ/td'séaasa% %5

tract refera Yy reqU|res
examplengadstrie pupersisudeers, taﬂwapﬁ@qmag@g,u weeragyerelitigbCyohn’s

d d
dlsgg’égjﬁes?tﬁhé"ﬁoﬁﬁ mg%rél%gmﬂ&oh%%r%ﬂ refiihy ¢ {2 duiCInn?he

ns a fo a person s
art. For exanple, the acid reducing regi nen may

In &lP e'ct%earfbnén%dn%ﬁt@ fﬁ? ?ﬁg’ﬁ%Ué‘ﬂ%nCﬁw‘éﬁ%p@cQﬁc&rﬁfakfé}Qb!y a

or preventing ammat ory di seases of
gasgacsulr:@‘ anddbe an@@mrtan%lmefergbjt rrora@lefICfleﬁcye%naﬁml% Thgaseemia

is @%ﬁe%ﬁﬂéééé&t!'%%ﬁr Vzlth L Ik rREHP BRBGSE bfSthe lqa‘é%n";lfe'sﬂfr?al tract

| sease, gastritis, I nger - El'lison

as defingddeeeior acid reflux. In all aspects and
enbodi nents of the invention, the peptic ulcer is

preferably a gastric ulcer and the anaema is
In ppefesphaginent, gnthge fventiane hedaaania IsTisausgth&i Blopg loss

fou@w.ﬁé &halpkyatid %ﬂeroaﬁsegswciatbdamm 8 fglaafmfeema( GhrsaRpes@h
gastrointestinal tract as i ned herein.
as those caused by Helicobacter pylori.

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

administration to a human.

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.

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.
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In one enbodi nent of the invention, the anaema is
caused by blood | oss followi ng an operation and/or is

was®oassrsed with a gastroi ntestinal infection, PRGUGB2@S/001231

t hose caused by Helicobacter pylori. The conposition
and/or kit of parts according to the invention is
preferably for administratdon to a human. The term
"subject" as used herein preferably refers to a
Innaenambodimeft afSthe iaverian, THeeohe bmmioramoiipouatis @apable of

eglie S8R S SR iR ge deshorn PR S IPISHies tact
cohmrise?aarqaider,e?dcigg ,rggimEB.t f&mrﬁriﬁ?%lg,t iehss been ﬁmmdghat an iron
. ihvention ] .
yGRRR R goirhg e ¥ P en® AR EbsaE et Beflepts n
comidriatiem wiih acid eeducingotherap@spounsiting gpstdisiestina ceratitiong in
g . . . ¢
w8l B SRR SR 4O a BT RR T P PR B fByrdgiCoan aiso
beaatininisiernt togfatiehts generatly having \heglopastde phipsechcaspoual ds
; Iy . \ ;
or S Bafabief shBf B Wtp ey My B} B forMiabple, 25k €
abpeg] lier exgmpiey ifmrengresier fhainsd togl,\4.5 ta 7 ato B.6ent 5 DtmG.0t aad

. ; { X G
e st 20 <LENBIY PHE RS, REGRLN Ayl 1) o pb b s o
achledhydiia gdtriinestegtior ©f o acidrredudimpregase, slich es defiedd herein,
or §ARn RSy UL SPyIBGRohBSIEA PEL BPSETeRATEA
as compiatiensttergeh dhaladiniristrating ohthieiinph hydstxypyropeimayerfor
- ab .
e BB o IS, 10RO gl S i o
usedrippistairt levets gf #an ér thethady 4f asuBjecti.<s te propjdesortraaista
nor?ﬁal,%e%ltﬁ)p?_ﬁ&ﬁtioggﬁe?ﬂs ap,;.&r bed effectively. The high
pH may be, for

gastric exanpl e, as a result of
achl orhydria, adm nistration of an acid reducing

AL ST B AL e 160 ol il 0] 0 R e
at thesamg, timgs bafore opafierdh®ionar o1ese corepewstds capable of treating

andSPralihg bh Hlafimdib§ didedRe BY e QR¥ERYihReEndTB% L 6r HeMacid
reducing regimen. In one embodiment, the iron hydroxypyrone is administered at
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
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
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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t he absorption of iron, for exanple, follow ng oral
adm ni stration and/or nay be used to naintain |evels

W@B00pnsaT6i n t he body of a subject i.e. to provP@BEGBR009/001231

mai ntain normal, healthy or nutritional |evels of
iron. According to the present invention, the iron
hydr oxypyrone nmay be adni i stered at the sane tine,
before or after the one or nore conpounds capabl e of
In & mpeefeired) embddioenpofane iveniipraas ideﬁﬂa@mmemr theddopgassttionfis

oA S S b b S S e 1

adm nistered at the sane tinme or subsequent to the one

aci d redu
AnudiEhg SRIBRRAR Mol B b e Ry RrL i rdiuitgine
INf¢qti9n1i81pmfelanl3ecaLtsedbhﬁi@f/@ob@bteepylbne conpound, nore
preferably from 10 mnutes to 1 hour after the
conpound, nost preferably about 30 mnutes after the
Suitahie mioar ratios @fi thef ortersr newraomnpdundsy obaed eerhueitigmegiment to
t i n
thel i E&\ hgﬁf@@{dgme %r%go&?@ﬁtslsfohp%o aﬁreﬂe%t#g%%rﬂ BoaN¥ P,
moa?jmefﬁr@bly fromol®:t o &1 0 swaimasfroah: ikd 1:0afor eyarople 2:1 to 1:2.
I I
Py S e o EP AT i ARLRG AR Sy bl s from 01
to %1Q)hhwhlght;| d reducing treatnent regi nen. For exanpl e,
the human or aninmal may be suffering froma gastric or
peptic ulcer, reflux oesophagitis, ulcerative colitis,
Theoagid rieduaiiigsisgiesn gas bei adrainisEosd imagsordaince it the normal
[ [
cosR48 {6ER of Blfhah el 20 ferRuREBL pleuhizhle Baduhct,
onepfenphpgimentent i the, Ina%nt@ef |thedc¢rep@ltmn trhRy dnmaﬁgptadorﬁor
mabfenfte A0, Sbi A1d Belchiicn YIRY iHartfiolh) RRBLOGrne

astrol ntes Ct 1 on.

gasgaistastinalt eaati w@eralmft@:tdmasmtbelsm definestin @iy efhine
em@&)‘%ér‘i’cb Hepsih) M, 0 %BFn mrﬁ w%geé&ﬁaggwowepgs%qsgafowg

'l cobact er ori. rati os o
Corrtnoun@s raédd&ﬁ’ﬁ@(%@@ yrepe élaaru afecidsasl 1oy thee itiab treatmeent (96 an

estém,%dwggégéypyrone are from100:1 to 1:100, preferably
from50:1 to 1: 50, nore preferably from10:1 to 1:10,

such as fromb5:1 to 1:5, for exanple 2:1 to 1:2.
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
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.

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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hydr oxypyrone is from10:1 to 1:10 by weight. The acid

WO 2@aas8TgL r egi nen nay be adm ni stered i n accorBErc82009/001231

with the nornmal dosage ranges for human patients for
therapeutic or preventative treatnent. In one

enbodi nent of the inventioB, the conposition nmay be
adapted for mai ntenance therapy, or the prevention of
Inaa funtfer samtendimentdifstea sievenfion, hes defitedohereins then @he taratbre

. . . def i , P
cHIEARUR chdbie P PR Ro Sl pleke Rl b il s o e
gastraiestivaleadf canygiseoone on Qn?edatid onedbginy ?awte" ofte acid
t 1r ment an .
ol PR e loe 8 deh, S ST o foylsaton o e
adicy e indirect]y, tmebrMhmmtrémptmamhidhmsatr;wéemammexcess
, treatin
o G L R G AR e o P il O "t e
gastrointestinal tract, or the acid reducing reginen

cisbRoyicr AR ISl SRl BBHERS o i
antieigic ehd® AOERRUMP iNfEhitaNTih so-dadiss ‘tribiertheGEyhH mettttisare
kn@%n.lQ\QﬁEioé&@/ %hﬁaéro% :g‘én%aﬁrﬂbﬁgﬁn%?e dé%ﬁgt?leofort\t?;e in the
conpqund SucC a omeprazol e, pantoprazo e or
CopRABHiont Ak fhenneseet inventios, ae defidednieckin.| Suitablehantibiotics
indldd@M#d0 ekSmpR0 a%xx&ﬁiﬁf ﬁ{eﬂ%i\i&agrg L elaﬁ{ﬂr cir?se}n‘a.n e
nmore admni strati o s.‘Exanp es o sultaple nutritl ona
thefefe s Suifbleepribany pyaip nhikiiprst insludeotangrieady ppmepeazole,
\ . :
po P8 MRS ol Bl P Ay St 400
rantifine faraeficinarmizatiding armelidine fereexpowplel may alsalee ksed in the

. | , oy i
P R, QreelaAle ey BT P B of Db ieo Ry Rkl 8
sodipmaRantjdinadnay bpriedeanfarmeofaanifidine digreutbrojirade o senmitidine
hydrBEnig@Rs roi ntestinal tract conprise one or nore acid
reduci ng agents. The acid reduci ng agent may reduce
the acid level directly i.e., by neutralisation of the

In any aspect or embodiment of the invention, the one or more compounds
capable of treating and/or preventing an inflammatory disease of the
gastrointestinal tract, or acid reducing agent, may be selected from a proton
pump inhibitor, an H; receptor antagonist, or a substance capable of neutralising
acids, such as, for example, an alkaline agent, or a combination thereof, as
defined herein or a cobalt compound as defined herein. The term “substances
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
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.
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acid, or indirectly, i.e., by inhibiting receptors
whi ch cause the secretion of excess acid or by

w0 e@at1381gl t he underl yi ng di sease state, for exeepiG82009/001231
Conpositions for treating gastrointestinal conditions
containing a netal salt, an antibiotic and a proton
punp inhibitor, in so-call%d "triple therapy" nethods
are known. Antibiotics and proton punp inhibitors are

In sk eaibbdinfent ofthe inventidre a6 @l@ﬁﬁéd ligreinsthefactchredpcing @gént is

e R T T

nizettiaingt Imnmtwmen @owbnl‘n zlbat:besatehmfsiurrswid:aibbrmt@r @blcmm
1

cafbsiBis, AW s Mot e BRLT GoR0, PEOHY B4 Putus oy.e

coambirmtjonihste®f. such as ranitidine, fanotidine,
ni zati di ne, cinetidine, for exanple, may al so be used
in the present invention. Oreprazole may be in the
In faoy raspécts e mnatooliventa@hidisd inveotiors doé wompRsition inctiynfurtimay
i8hm of 2 iti t ‘
cofBrtd' o SV S Peadd ekl aeBeRicilf Erdlfonisaza
clagthremycin avemixtwas theheofone or nore conpounds capabl e of
treating and/or preventing an inflamuatory di sease of
the gastrointestinal tract, or acid reducing agent,
In trey embodimkenist @daspects of {hedbwamtiponibei orfe bi tare campe@nds
pLOr. g ulst I
caé]agﬁfréflo ’cre%'altégfl thcygF prg(/%rﬁmé %?1 %%)?nanﬁ%ipg}) cﬂsé)Jst aﬂfl F]hee
gasgirpinestinalrtrast prsfdsabis compriseserraonsistaof debbaibebrraunidn or
a cobalt compound as defined herein. The term
"subst ances capabl e of neutralising acids" is intended
The gobait tanapouphanay cempliem bl opbalt seibt Duitablenexanplesof colbale
sal Xﬁgﬂgﬁ%dgﬁ g@ﬁﬁdggg ltHg%Mﬂggg?Whlﬁﬁ P@ﬂ@%@ rated herein

bi carbon des car
by vaigrehcearTée cohalb aal isugelérably a fsebal @hsalbrainasfit @d/Vedl known

thaf %E%é%(ugrs%ﬁé %gé“?éé’du W%léﬂl&%fﬂ&”é&b%ﬁ gﬂysda’ltexbﬁ&%ecause

onat e are 1 n conbl nat
thepshig capessuoyerdhe ipngderopsaigly of cehaltdil) sgltsch as an al kal i
nmetal, for exanple, sodiumor potassium or alkaline

earth netal, for exanple,
The cobalt salt must be capable o provndmg 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
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

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
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magnesi um calciumor a transition nmetal, such as, for
exanpl e, cobalt or a netal such as alum niumln one

wenodsstent of the invention, as defined herei PCT/GB2009/001231

acid reducing agent is selected from oneprazole,

| ansopr azol e, pantoprazole, ranitidine, fanotidine,

ni zati di ne, cinetidine, st@lium bi carbonate, potassium
bi car bonat e, cal ci um carbonate, al um ni um hydroxi de,

thdﬂ&gél%‘bhmxcaf té@stabgruytcamuate?safogpfwtd@ Gdit?aﬁt AT natoren
ec odlL nmepts o

Su'&%\ﬁe Btﬁ!‘e F‘%b/y/ tﬁ? Sitp ﬂﬂ%e ffﬂ"uEOéFX%'a r| se an

antlblotlc such as, for exanpl e, anoxycillin,
i dazol clart cin and m xtures theregf.. In

ARl ofs rohet SoRPRLmb A% GPIRE PG, P eodiRbe

exahple® b ligmiale ad! m‘m cubait omnpldxe raeaaémdandlvmgam 6218, the
| ammat ory

ti di.se
o545 cirmP i AE1 PR ST BoPY TEBI s oo cobal
coraplesess tirchuate, efcgc ;e'l:zahplle{_: aobait) nplrefeTbtﬂy ciobtaket (1B comp Qilin dstatay
co sa e e
coBRed i Saifrie i Bl rboauio A s, 8ot
gluvdmatd, gluteminec suqeinate, gilicheatej or tiyrateedrazomiviretion thecerdfal t
salt is preferably a cobalt (1l1) salt, since it is

wel | -known that cobalt (I1) salts are readily
In an@idhddokiznant|df kise droleation, (dd tigfiredl hereinatits lseloalu sempbwice

cori 8 VSEHL B SeebE o 228l B0 FRRLE g b
formelgiad. tthe dmsrd(aitmﬁoh polvait (tdalyj glruoonﬁte at thehm}xahycbsztezfzract:obtaﬁ (I
t i on is preferre a e
Chl%@%&’{%a&@% ,,'133, @Hj'egéefgobalt (rn), I<[:)onpri ses an ani on
whi ch does not conplex too strongly with the cobalt
in G eerdehEohe HiBaR 31 el Zebap olhodut fRiecied
sudh, th&ioit isesedentive fdretlss trela’aﬂnerﬁ)of gagifantestinahinfrpliane paused by
HeRdpbABt BB 80T, e ML if Bh Ay el SRR ML FE28ifer,
micnoorganisss, tiadicelafly peneficiad bageda lin theaotes@nahtrﬁ@t. two or

nore anions). O these, chloride, carbonate,

gl uconat e, hydroxi de and acetate
The daily amount of cobalt compound, such as cobalt (Il) gluconate or cobalt (ll)

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).

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
(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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are nore preferred. The cobalt salts preferably
contain cobalt ions in unconplexed form (ie, such that

w@{op2gy761 2+ i ons are forned when the salt is PEI/GB2009/001231

aqueous solution, for exanple) or in the form of

conpl exes in whi ch the cobal t ionis relatively weakly
bound suchthat the conpl ex'at | east partly di ssoci ates
to provide cobalt ions in a formsuitable for uptake

Therders fronfyHexypyaena’ g used bersfn is iifterdadda inglidle enangsitions
whidH %Br‘ﬂﬁﬁéev%l &dr&%@y#ﬁoﬂ@aéﬁd ‘?rBHPfFHtheFFﬁYm&IQH@é I 1&f ekample,

cobalt conp i tabl e exanples of i ands to form
CoORBISXPS °f:k5¢ﬁ)W5'§k adyaroxyRsenes esuch asMipr egmeaferric tHmaltol, as

we‘ilea%crl?\ixﬂ.gés egm}ﬂ%uﬁé‘ aﬁrn%n' d%ﬁﬁfoﬁﬁél ad\RH 45 Qalt dYa complex of

reference. Preferred cobalt conplexes include, for
iroB.xafith B ydecesmirene fy asgbsiantially mopteampigxpd derm (§ych as less

thet 8%, 5901904 eeﬁeqi%wdao@ﬁ?r%é%%pleaéeﬁrfbabﬁamﬁktféﬁb@s or
gl uconat e, histidine tol, glutanate

fer@‘F gluspAaie and maktpnareisrally dBASPUI StBie- tartrate or
conbi nations thereof. I n one enbodi nent of the

i nvention, as defined herein, the cobalt co g?
The dRprveeayREeRg May spifakly cerpRATSIYH '“éB%é‘FrfOU(Sn%S or ferric

(F&Sh) exidstrRn ﬁé@%eﬁﬁ&'nﬁtl\}eﬂy tth@'lfonhb{ﬂn’ré\i)@?r&n@f ﬂi’é%(donﬂarlse a
the di hydrate for cob gl uconate or t

m"ﬁ%’)@é’fﬁf&?ﬁif@eﬁ%ﬁm@cﬂﬁglf?mepwa ?ﬂ?f? €de), or a
conbi nation thereof. In one enbodi nent of the
i nvention, the appunt of cobalt conpound is_ sel.ec ?he

In engembediment ofitae kweriion; e "roarhytdf%waaa? ARRPriTss fon
fen§1ﬂ§tbfeo iMmbeslitémalivd sthissdimens tmmﬂ@mytﬂféﬂm@ Q:bﬁibh@és iron

resent_ 1 n an anount ower

in R o %@tﬁebawwﬁ&waﬁrﬁ.@won Dy Aiorens & ibehe i s

sollIASldr dsPa pbwddride tabptest i nal tract. The daily anpunt of
cobal t compound, such as cobalt (I1) gluconate or

cobalt (I1) chloride, is preferably |less than 200 ng

Thé aﬁdr@mkdrbe is &‘Zplvkﬁbra@@ 4 ssfgdtdmm ﬁ;@&%u{t%]e@bﬂie&)mcluﬁdﬂ
I om

S hEOR YT 5l SRR by, b BIER o St & e
hydrogen awoai beachedalot bmg &unimnastomscaxba&etpla@autby whl aliphaiic

hy%%%l%)z{qegw&grof t1hte 6t carl on a oms or %?Hd?‘é)pytp?/%ne 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

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-
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
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according to the invention varies from1l to 50 ng of
conpound per day, nore preferably 1 to 30 ng per day,

wWewk138566 ng or 20 ng per day (preferably as pobaBR(09/001231

for exanple. A suitable dosage form conprises 10 ng of
compound (preferably as cobalt) and such a dosage w ||
typically be adm ni stered18wi ce daily for several
weeks (eg 1 to 4 weeks) in order to treat the
are rdeeatbedrby Bpiewhan, Hreifelgqar 9C AL eShdpy $dw sl Vo Phgsl 2008
(1%%:? art that other dosage regi nens may be equally
licable in the nethod of the invention. The cobalt

compound nmay be in a slow rel ease formas descri bed i n
1 [._ex The term."iro0 X on
i Y e aBiTRclsten 9 & SRR o n Y, Bt b Ban oty FEE KA
rowis etrilabiepoi teseachmpounxig mndaheir aonl comphaxeér laed tﬂmtmanous

a”%ﬁ%h%@qﬁa geoase%xarrpl e, conplexes of iron with a
y roxyp)yrone Such as, for exanple, ferric trimaltol,
as well as m xtures conprisi ng an iron conpound, such

0 n ro
S8 Sy PhimeA o RO Bl KA PR B 2 4B B0l
Wltm(hwros%yr@% lios pigfeingd thak theyfeoicesoomigX ierxeetlp mdlar complex
3&?;59 r ferric gluconate and maltol,
of era Q%)E)&%Ch% solid st gt e. The iron hydroxypyrone
may sui tabl y conprise iron in the ferrous (Fe2+) or

Pr%f?r%hiyﬁ );Iéé:%'ﬁ) hf&b%ﬁkﬁ{ﬁ@ Et Qtfgﬁ’lc é‘aﬁtglr réatférYlglé’th){Imﬁol or

I'se a m xt
mixtures ftlareefu l%mdmt@alﬂy gretﬁe(raﬁiathabﬂwe $erat esaltol is ferie trimaltol.

Thé ffé’rﬂé’ kifRdiol Rfa ttkbepr‘eﬁééﬁe{at éé@:ﬂrdlv‘fsg{]@ adyoRethbd %l)é%m%ﬁ WE art.
rrses iro erric ate.” I'n an alternative
P"Qiﬁfé i ienferric Hémaltw nis hyrdpaey Ber eeteoloim V@ &33/0976R71 the
: L t th
oo e e oo BB A B MR, 4™l as o
powder or tablet. The hydroxypyrone is preferably a

In a':’hatﬂ')f-:*‘t‘j E%Xdﬁwew bPiRE- ln\éﬂ’clfn?k?lj\éair&y w&%lpg%‘ﬁls f ytrrw% ;]oermI %f a

roxy yrone Itse or a
Solw‘»tha igHih pea swspepsiendt adiped mpd p@@éﬂﬁ@ta)wtmtoé@ fesepusoor a

ferrfd m &@rﬁﬂgdr%r ot n@%@ dreﬁrpéoaﬁeergmth@'%ol?d hﬂﬁ@rre' thay also be

dr ocar carbon” at ons
drygl.q*]yﬁ,,b@;@ynggl}ydﬁ@e ofsl[g@h:i g@hp@] 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
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)

carbonate or an iron (ll) 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
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acid. The nost preferred pyrones are naltol
( 3- hydr oxy- 2- net hyl - 4-pyrone) and ethylnmaltol. The

whyweossrpyr one nmay, alternatively, be a naturaPCpG8wen01231

(such as neconic acid or iso-maltol) which may be
converted to anot her hydroxypyrone in vivo. Certain
hydr oxypyrones, such as n&btol, are avail able
cormercially. Wth others, a conveni ent starting
prafata@lyl sdledtet ﬂ‘annyfe'rrrwtl'aaneeﬁarn@amm@mfcitrate or ferric tartrate
pyrone which is readily obtainable by the

a”éé‘ﬂé%&iﬁ{ﬁ S?fl on of 2, 6-di carboxy-3-hydroxy-4- pyrone
(meconi ¢ acid). For exanple, 3-hydroxy-4-pyrone nay be

In éﬁ@%%& dctt Vc\)”{ %&b%glpo gggpgh%eln&%ntioﬂsﬁ{e co?nﬂouhﬁd(ﬁpé&gl r&fucmg
regnmdu):mdfdrabl;p codpisesa Qelmltkgdmnbuhgr mwhqujmmle Tabalt
(Il)tq%l]?&% gﬁ gé ¢h cj?régdpr%fé?glﬂ\z% g?'hpﬁ §f%? erMpIe

SCri
lesapipén tan lrrmw(asenohalt) ROeities lreu(bymxyqysma eempisesg g solid

forgr Q%‘Tilxtpffe&%rfgﬁb%‘ rr%ﬁ%gﬁ fgcgr@E%iIlE%%ga X agﬁ%cﬁbf%lch:?n)e
sudtt aswingltol e eﬁqylmaibl areferably ia aics@nlx gasagei in femsi of iR EoRtent
o, tfgraéxtnﬂ) Sl BESRT! K oh) WrtoahidHt R ibanfdie st

[ an elr Iron conp t hat vari ous
daihy dcaagator trescqmpuné inipreferably agnaintenBocs Aesroedndithe daily

doééq\éed?ﬁﬁegf?%n 3 oigﬁ@%n?@{)% A0RitibTal i.d. e—g E:ér? nﬁﬁﬁmh%

erred t Rat ferric
Ieveksrqﬁirerx siosedan 1he3bcmty| by fqmmnelz @placmsranvmﬂhl@akage )-
hydr oxypyrone. Preferably, the iron hydroxypyrone is a
ferric maltol, a ferric ethylmltol or m xtures
The toomposition tor kit pfapaits: farainkieapingfibe el (ahdfon: e arratients

blog&ﬂe%lm éﬁd/ FJa'tlﬁg gﬁ&ilgpknte%ntlng%afaﬁﬁd b&olding'R thelinvéhtion

ared according to any known 1n the art.
maPrWlablaw of e tempoWNdsrorrigant wdr@@ypw.oéﬁ%useaowsa@é!ﬁ or
cofbihafidhs W& 097627, the teachings of which are
I'ncorporated herein by reference. In another
enbodi ment of the invention, the iron hydroxypyrone is

In baHikdis, TR ¥R & pafts 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
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
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

between the compound and the hydroxypyrone.
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solid, aliquid or a suspension in a |liquid and
conprises a mxture of a ferrous or a ferric salt and

W@20v9dsssxpyr one as defined herein. The solid nMP&I/GB2009/001231

may al so be dry (i.e., substantially free of liquid
such as water i.e., the mxture conprises |less than 10
Ww.% 5 w.%or 2 w.% stkh as less than 1 w. %
liquid). Solid m xtures of ferrous salts and
hydroxypyrones are stable on storage for a noderate

er'od ndet ta ry.conditi
in EEas0tec Cophp oot it ol 7R, SOl Jovohin o B0 b Eigyrone
corupiiEEs gD sahd Gladﬂyl (e, snbmmt@hy fregf cuquual siucbfast watef ]gaer Qhes
r ferys

f
i Bmbsr8Tes 80 ABRe1§ WEo4 Pt da e G5 S, Pom 1T
mixiinar ofee mrtdusﬁakgoxgloteersu?ﬂlollae gngUrooat: ?gefr?alwblo? re’d’uyrhenn.e:ltol
is iro .
and 150 S & 2R0rs icTorshRO oappoip bt PRALE BhoP drbpling 4
inflammiataop dibégseorof i then géstidintestmab dract adre acitheeduaing (ddent
be, sel.ect
el B bl S50 Sl R RHATR) EppBfanc
hydrated). athe wothr matid of &sroubexattdd. malted or redimylfbltdl)is preferably
%oxyl ate ispreferably selected fromferric citrate,

ab@grrlc ammoniumcitrate or ferric tartrate and
m xtures thereof. In any aspect or enbodi nent of the

In érp\éﬁ 2! a@{% prIePe“?re%I %gp%@ﬁlog @Coﬁgrggﬁfhggﬂ%ﬁ?ﬁﬁbﬂeﬁ% iron

pre compri 5 CObAl
hydeocgyppioee c@bmaes(ielrr)c griroaltoh aarel cblne owigalot rHpie) compounds

[¢d f ' f,
curfROTdrSepliE SR Yoblhriod2ehy HEFFREoR e, o e
gastrpitestipglyran er coiradseing dgent ssioh iag drer o rr@_rem'cnmpendﬁf
cap%b%ero{’ ‘%H?atlﬂg {;§ StﬁtLC ac‘c‘?c!l treﬁlfx aang?orrb?)ﬁé%é% ?Jgeﬂ %Bﬁiupﬁses
potwre bwbrbpna’te ghel aoﬂaysmgw@oonatet eebepFesanbis e splsher

llqu%fn%a%l gucﬂxa%r% %we?:é E&]ul?o% ng (as iron). In any

I'nvention, the daily dosage of the
compound is preferably a maintenance dosage and the

Corﬂ/@t}ie}ﬂ I)QQF‘@QS Pf)sﬁloheof thQ%“qﬁ?ﬁ%ﬁﬁ?ﬁhﬁn‘i eveF e%@{l‘%}rr%cr?
terng covers flhﬁ pdee:oowi drenulpies) esmpsing, a négbecefihe peywderash
iron Hm@g?ro}le 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

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

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
agent, and an iron hydroxypyrone, all as defined herein. The mixing may take
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The conposition or kit of parts for increasing the
l evel of iron in a patient's bl oodstream and/ or

W@ e@at3s1gl and/ or preventi ng anaem a accor di ng POI/GB2009/001231

i nvention may conprise any of the conmpounds or iron
hydr oxypy rones set out above, or conbi nations
thereof. In particular, tRé kit of parts may conprise
the one or nore conpounds capable of treating and/or
plgreeiv éne isolip anlld;ubd IstateTeR v rexaniplee dsth afmpdments may be ln the

' t.r,act g
o S) Rl DR n Xl G BIpRAgRby U2 -
magjstaterariwader cnterht fess thax Hnet/%r5 wt. ‘{zﬁe@twt(% of ﬂ:\e’f% and an
i ron hydroxypyrone, wherein the conmpounds and the iron
hydr oxypyrone are packaged separately and optionally
In itings tabolea iaspsctarapdperobodiments oof theeneehtion; $ter ahamracefitical

cohﬁ@sﬁé@f’orﬁéﬁgﬁ aHE oPAELventol ﬁa?@X aBSpttQB Eérl%l%l' a@%ﬁm@@fﬂo‘ﬁ

Fr'wmse a storag
Suitakle doimpso fierd oeah @dnmatratwrnoxlym/ rmwders, ﬁalaiats and capsules

(SL% Qﬁe%ﬁﬂtclapélﬁ&a &8 Wsdstéo%oﬁé)%frsﬁ%nﬂusgy gpé&%l &g'lr?gn

exa he same sol
aqwomﬁ@ldembom liglideamhuisiots, or waler-Hgoiblintiidbemulsions.
preventing an inflammtory di sease of the
gastrointestinal tract, or acid reduci ng agent such
Suliahle pharmacaniitady acerptalle niluants engoamides inalpdel fer ekample,

Iubfrlfzg‘gé %5‘(91 g@ﬁ{a{’g'n{eélﬁm Q%érgter E{abmélngg% @us@er‘?ﬁ? éger% S&én
as degthylesiulese eand. pqwgwenayd pibes talieilrbeaganés end iflgse Hukking
ag%&?rs é fACRR %BH ki’l ll\ll 5 %(s Q?c%‘éﬁ Qerggﬁzwgﬁo\d’gqﬁﬂﬁqx%ggful

yrone.In a
dllqmtSt andafcatrhes nara/mettlngnagmtae of suﬁed’wﬂs,ouwgrawmmonlonlc or

ionfi%%la@ﬁ& 3E>§a91|1 Igst of sng{a)ﬂle(ﬁonlforﬂc[ §M¥§gﬁ1@ |n§]u!d¥ eJo'iﬁ&%lof‘O
i quird suchas er1.e., the lrquid conprises less
olevlmilner’_and\/mowaprt@t&et .An exaniplevwf §euitainshioais dugestanhiasodium
laugﬁ xture of a ferrous carboxylate, such as
Iuco and nmaltol or ethyl maltol and the one or

nor e corrpounds capabl e of treating and/or preventing

AgfatBl, ﬁ%cgu&%%smgés.ﬁ&emgmr&bmpsétagrgahqala Fla

reaucl n
SUS@a@enoram lamafqrmg B @cmmo@r (qur@¢®’13§ﬁ9|ﬂ9n @Waﬂotqrall 9gr raental

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.

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.
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
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hydrated). The nolar ratio of ferrous salt to maltol
or ethylmaltol is preferably about 1:3. In an

w@bkaoenssrsi ve preferred conposition or
the invention, the iron hydroxypyrone conprises ferric

trimaltol and the one or rmre conmpounds capabl e of
treating and/ or preventing 1%n i nfl ammat ory di sease of
the gastrointestinal tract or acid reduci ng agent,

myliiple” 8% seerenib doger ePrezrablintile eerpRasitions| oft fRealnvention are
foBrAgktddtib §Ne%%91drr81teéé8(oﬁﬂé’ rM fot oB\‘ﬁﬁél'a%sHllp%ﬁ in the body.

conpri ses potassi um bi carbonate e potassi um
bi carbonate may be present in the solid or liquid

Weli&ttRe dossde @ﬁh@%ﬁ%@% gRhUh ie8th PQHBMI%F‘ES% Wi ddfiid

conposition of the invention is in

URSBWEREIOUS WftRR: nelaing dhe martichie cppnerants gh awegecanm%ims jt

mQPBBrstafﬁédW@y @a?b%b&iﬁ@ndéfthéﬂﬁalﬁfé\ﬁgﬁéeeﬁ 4 Eé’cféfacto% leve] of the
the one or nore conpounds. The iron

T 8L LRIt P retiiaR GF SUmaD PrREVIGREN heaciyeaNeng

a deilyniedageNiroichns oF thé Groh WoRTenP bt theS cOmBOIRRINICh fies in a
errous or,_ ferric salt nmay contain

tall T
raﬂ%ﬁvgi’%&%& yde Qgpl@%ﬁush gs fom 1P do 43¢ "Eﬂa(F?rﬁfGﬁFéy B8 1ien)-

HcWeVér hiy dizgt 8 abproprifiter hhedrtafs Basek. tot §ife %@ﬂ@%b&% N8itHr
he i nvent] on g}é{slsused in medicine and, in _anot

8EEPOsHtPRRGYEIS: cePmBeRiiRRSi NG 8 ta&é\/maé@w b

tamrmrcesjany gicée amv,ozsn thfe‘értmﬁéfs dahye (déb\éﬁﬂl’hg QR th@98¥MBY of the
ar mace | uent or carrier.

a
e AE G ERaPI A BB SIPE oA 2L BARAG Lo ¢ he
invention is also provided which conprises m XI ng t he
one or unds Ie of treatin
T kGpise i TP Ty EaR OIgP N FuBaIadIaoR Oy e 10 20% by weight

irogastich @ 10 1% td NG b yrv&lﬁc]fjht for exfile, PSR BOEIV by AeGhHRN
i ron hydroxypyrone, as defined herein. The mi Xi ng

may takeplace in the solid or liquid state. For
In exaspibedirent bf menmwrnem ghéraYs bmvldedtah@brﬁmgndhfcompnsmg

substanti al | d such as powders, or tabl
anchE PPt e Splinall rabeopr RERE Saiimiione s of
tredaﬂl@naricﬂon/\pre%ntlﬁgvﬁn Wflathmdtoryodiseattof dhe 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
bloodstream and/or for preventing andfor 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
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
that decrease gastric acid production or transport, for example one or more

kit of peCT/€B2f09/001231
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In the above aspects and enbodi nents of the invention,
t he pharnmaceutical conposition or kit of parts of the

wo pwensszon nay be adapted for oral adm ni stratP@RGB2009/001231

Suitable fornms for oral admnistration include

powders, tablets and capsul es (such as gelatin

capsul es) as well as sol uti ons or suspensions in

aqueous or non aqueous liquids, oil-in-water |iquid
corﬁ;ﬁﬂﬂ]rﬁlé @apablebf edtieg-dndfodipreventitg dn érftahenatory. disggise 2 e

ceutically acceptable di
safigiieRal it it BRERY Atdedtn AL B0 (RRERLE Bgimen
as défretdieegin, sirabbphis gaggrittend suspendi ng agents such as
met hyl cel | ul ose and povi done and other tableting

agents and dose bul ki ng agents such as | actose and
in driecamtziditaerst ot thesisvehtion id achiydria)is aseaciates i, of caused

by, a%elFH%Prg.ﬁtoWQIséa er atﬁ? );{abf%lﬁteefyr%l Wakd dupf é%g?&te%(aﬁ{ple

sur noni oni c or ionic surfactant s
gaSﬁX@ﬂplpesfltDﬁleUI refiit eesaphiagitis c uisenative calitiss Gralan's lisease,
y { r _exanpl e
oadflet28)hoe BB K Gone s A0 LR A0 SRR ot o
sul phate. Alternatively, the phar maceut i cal

in gr%qpeqsérﬁﬁo%gﬁyof%e g{\@%gfqh@%cﬁo# V\gh'é ¢ Qéso%Iated WIth or

suspensi on as a po
causeddlysatrbphnc @asmhs or at gaabnomteabnalpafegmralsum as caused by
Hel?c%ma éé}éﬁlon or it may be fornulated for use as a
suppository. Liquids carriers are preferably sterile
and pyrogen-free: exanples are saline and water.

Thé-'cghﬁggsu{l o a?cﬁrh@@?raf?cfrﬁ tP & Eutﬁé@tq{dvmgs Wrt bkigk bPhadihg

ar en mnistration. Nore than one iron
acﬁwwmypwmmefm@ irpanyrel e GeResE ﬁagmbg@g_fmngs kgrein, in

parﬁ%ﬁeﬂ' %A § SR ; r%gpilrﬂﬁé ﬁ{gymdeoéé/dé?lnéaﬁﬁm%f

gastr0| n |na tra acl d réduci ng agent of
thetaheve ﬁmbvmin@ntsmay be contained in the pharmaceuti cal
conposition of the invention, and other active
conpounds nmay al so be i ncl uded Typi cal possib

In cngckrabadirsentrafithglmventian, Seaskilest ntaydirya deirféip ant'bod'es
aga?ﬁ%t MY HARS Ao §iBtoR ;ﬂﬁﬁ& Qﬂd/‘éktHe' @é&trﬁd"pﬁl hﬁayafémalﬁfhlgh

as those set out herein. har maceuti ca

(sugfbap gssateroihan 90,15 §-Avasfd oﬁe%\t& 55‘@“—!“&% ﬁHF‘é@éd“Mmum

pen%atstnn 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.

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
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



dosage formie, in the formof discrete portions
containing a unit dose, or anultiple or sub-unit dose.

woe@bass&hl y, the conpositions of the inventi onPEr/6B2009/001231

formul ated to give a rapid release of the iron for
opti mal absorption in the body. Wilst the dosage of
the conposition given in d&ch particul ar case w |
depend upon various factors, including the particular

gredap s 6006, fQieemﬁi@élbputoﬁS bt aheye Kfor sxampls fryww&y
x@fnpwlﬁg?fﬂ&%‘o 8 *@6 tdTRI SEAIBRE S 5ah 630 %%'85“ ?é?ér%ﬁ}f/ ﬁa r
t he anount’ of 1r'on present In 125 ani %
OFGEUWGWPWPb%WWQ9ﬁ be achi eved u3|ng a dally dosage, in
terms of the iron content of the conpound, which lies
in a range fromabout 1 to 150 ng, such as from 10 to
Thfzfgllqyﬂng mogfhg}ltm oxaqrples YHstrateidhe nviention apgyopeot limit its

scEEE i Reriyahayl N i hd %x@nﬁ%‘é%n& Qhﬂhyﬁouﬁaﬂhfsy s 8n, all
ei t her bel ow or above ese levels. Conpositjons

PEIBRIEZR R RAJIS RRdraliasEragy elsht uml@SSdad*p%ﬂ@é Rtherwisedai | v,
twice daily or three tines daily (depending on the
severity of the anaem a) are, for exanple, suitable
for the treatnent of anaem a. The conpositions of the
invention suitably contain fromO0.1%to 20% by wei ght
iron, such as 0.1%to 10% by wei ght, for exanple,
preferably 2 to 10% by weight. In one enbodi nent of
the invention, there is provided a conposition
conprising: an iron hydroxypyrone; and optionally one
or nore conpounds capable of treating and/ or
preventing an inflamuatory di sease of the
gastrointestinal tract which preferably requires a
stomach acid reducing treatnent regi nen, for
admnistration to a subject having, or at risk of
havi ng, achl orhydria. The conposition is preferably
for increasing the level of ironin a patient's
bl oodstream and/ or for preventing and/or treating
anaem a such as iron deficiency 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 skilled in
the art, such as, for exanple, pernicious anaem a, an
aut oi mmune gastritis, other autoi mmune conditions,
such as autoi mune thyroid
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waele@pnsssei on of pari et al

di sease, any cause of severe chronic gastritis (H
pylori is the nost common agent that may |lead to the

hydrochloric acid) in the stomach, resulting in
achl orhydria), nucolipidosis type IV (an autosonal
recessive |ysosonmal storadg€® di sease), the use of
antaci ds or drugs that decrease gastric acid
production or transport, for exanple one or

E)f‘RIPIF gegpounds capabl e of treating and/or preventing an
armatory di sease of the gastrointestinal tract

whi ch requires a stomach acid reduci ng treatnent
EdsSid®en as defined herein, or atrophic gastritis. In
~"cé?ﬁgﬂé;’&l:rbodi ment of the invention the achlorhydria is
associated with, or caused by, an inflammatory di sease
paebnife gastrointestinal tract such as, for exanple, a
gastrlc or peptic ulcer, reflux oesophagltls
ul cerative colitis, Crohn s di sease, gastritis,
Thé Nkt Al fdd, £l ux and/ or
S5lbib s Bl SRR BBk Lol o A B
as {Reacittledueanyid medudesacia efiuk.aTbel patigrti hadra gallisiedddryrupture

R B b b SRR AU b B, NS les s

as cause
takpSpavisgan Tl ut veasi Sd$p giverafesiobp eulphata\tabigts farhiatnaémia. e

had¥HAE side @ﬁ@n%@yé’f n%a%trlc”ﬁ%lé?gncaesan par%g e | q%g?mﬁshgnc} e

asp ects or e erein
ferr@aﬁﬁ@hgh%teafﬁm t9ecdrresh hhmaem;qoyHe remmegnded temtrderfti usirg

maltél ABYePdus @Sccﬁggéé su lﬁ(ﬁﬁ%eﬁg\él\%gongfgfa r@%%ggﬁa VQafs

he i nvention
Coréﬁﬁqddbaeréggla@'aurm fr@me‘s %% kor1 ABE%hatiera otanth. piing dose of

45a8d4 i‘ismﬁv\%@ | y remain high (such as greater
r?%yan)pdfl } %ééltgle%cga despite stimulus, such as

maxi mum pent agastrin sti nul ation and/or high gastrin
acid out put of

Exdn®iebs may be detected and/or a maxi mal
ess than 6.9 ninole/h, such as less than 5.0
nm nmol e/h. In any of the above aspects or enbodi nents
Patieht 4 he i nvention, the pH of the environnent where iron
i s absorbed, such as the gastric environnent or

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
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.

Example 3

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

cells (the cells thatPeEk82009/001231
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gastrointestinal tract, for exanple, the gastric pH,

is preferably equal to or greater than about 4, such
wa@sgoognsgaser than 5 or 6, for exanpl e about 6. 5P@F/GB2009/001231

above, for iron absorption, for exanple, from4 to 8,

4.5to0 7, 5to 6.5 0r 55 to 6.0. Thus, the one or

nore conpounds or acid re2lici ng regi nen in any aspect

or enbodi ment nay al so be defined as adapted to

Conitphestse, or capabl e ginduftm&fsi ng, the pH of the

E environnment for iron absgrgti on, such as the gastric

SHRYS PUFRRAR or gastrointé&éPinal tract, for exanpl e,
the gastric pH, to greater than about 4, such
sgreater than 5 or 6, f exanpl e about 6.5 or above

Mai}f"gr exanpl e fromfor exgh%l e, from4 to 8 4.5 1to0 7,

Cobalt glubormteor 5.5 to 6.0, 3000 8, preferably 6 to 7),

or .or, before iron or ptd.0 The foll ow ng
Cahbeﬁ-(lg?tﬂﬁ%i ng exanplbggﬁ?%féﬂltcgg?%gt he i nvention and do
not limt its scope in any way. In the exanples and
Exéﬁgl%lﬁghom this specification, all percentages, parts
tios are by wei ght unless indicated
ot herw se. EXAMPLES: Exanple -1 Patient 1 The patient
MeB]% been taki ng Gavi scon(tn) which contains potassium
arbonate as an acid reducer to reduce acid refl ux.
Thifteen patrarfembledvaurdedrs vdradaetedr siphuthet thegugastnmgpH was

. . . e t,Q Rl : ;
o BRI ¥ 3 Pt SR Sel G SRR s ool BB REIm S
Usihg rar ideiselberigpiapt@e t thiel realiol from fdrimsiladinmevasegivaseoradyl and the
' ' f. LG J d severe
% 930 Q0 HelbeB B T8 SREHE LR IARRAL,, ot
hi s anaem a. He commenced treatnent using maltol and
Redfis" OUS gl uconate, whilst continuing Gaviscon(tm and
I's anaem a was corrected (haenogl obin rose from 8. 8g%
Absagptioh. 8f9pn dfanertha tlomch doge o twgealisl iwBnfpraaiption svas

10,758 PR theWilnlg d¥e8h&hfftor ifh 38R fation Rl 8Mo%

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
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.

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
an acid reducing regimen such as used for the treatment of Helicobacter



On a long termbasis this patient takes Losec(tn),

oneprazole, a proton punp inhibitor of gastric acid
waeewpass7on. He had a hip repl acement operati onP@I6B2008/001231

significant anount of bl ood was | ost causing iron

deficiency anaem a. H s anaenmia was not corrected (Hb

> 11.09% until a course 2f maltol and ferrous

gl uconate at 15ng daily was undertaken. He continues
inféadionis €ThIB| thelre @ndn fuRexpBidfedobdi@ntzat o aseaant oA ireparhiion

contfBna G HERUBRGHRAR: TEGHANES 3 WGP RoblSuAh Sy
theeprsphes of the pHuid nedieing estfimerdoesi hotoaltexcther dolniilityoor
o gL st el R B S Bt Roh

shayruthah abiealRd0iovididseb cal (hae imintficih] usdinigt & HEOtréztmente of

I 0 | ance fill caps le.4 MNethod .
HeliBSo@e st Pl el of Pisefivaiie & s pRufuch bt
irornt padductseicontgimiigr naltpiHwaalsl belj pestieitbriyousef@l. forwiredting. 5

' i Jon.(acid reduci ng regi nen).
an%sﬂiq%}é”%ﬁ#b&%g]%bqgér'gm%%%%{ﬁﬁg&#ﬁé maltol iron formul ation
was given orally and the % of the dose absorbed into

the bl ood and the whol e body determ ned. Results
Absorption of iron fromthe 10 ng dose of the nmaltol
iron formulation was 10. 72% For the 20ng dose the
maltol iron formulation gave 8.00% This is a |evel of
absorption that would be expected w th nornal
volunteers with a standard iron preparation, such as
ferrous sul phate, at normal gastric pH.
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Concl usi ons of studies In the study involving 13
femal e subjects the maltol iron fornulati on was given
W@k@ng3smwt h sodi um bi carbonate (acid reduci ng PEYGBRIVY/001231
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 n2tol makes the fornul ation
suitable for special nedical conditions with gastritis
cLamishi gher pH val ues associated with iron deficiency
anaem a. Discussion The work shows that iron
hydr oxpyrones according to the invention are well
1. absArém@bc&ttloa donginisipgl 6o eahere tdoapobndy capable of treating

ur n e iron hydrox rones.. th r
andlef PRYEHRA PGl s oY PGB Bl B8, B an,
irophgenperopt, faninaeading ddulevel@f renyimae patiamnt’s bedstsssin.f or

the treatnment of Helicobacterinfection. Thus, there is
an unexpected advantage to use an iron preparation
2. cont Aicompgsitior gomprisimy rapeeorsucrie Esnpoaints lcagdie of tredlingh

o P AR bl HIoBE BEAE BaBlnd BB o, o
irorbi hyduaiypyrbing,i for pfevettingi mad/or vigating weoaemihassicheas iron

Ot her work has shown that cobalt at |ow
def%?%%gg'éﬁge ave beneficial activity in the treatnent of

Hel i cobacter infection. In the Iight of these results

{ t
o % Cod BRIyl SRl 150 B! Sperp e
inflammatdirn (plisdase aofadre @aatmlsientya}\/l tractt mums .a:amwv acid
redbaﬁgcﬂéa%erg‘§§h@en Lna/d &ﬁ ' éoéheCBFﬂﬁéé' Ehp&Has Obr

oun CApab rea and/ or preventlng
regimeri Wtioaalivmrowgieeda gestse proftenealgagf gesaiardan akdut ér siah;
r I r r easi ng the |l evel of
as@@%&?ﬂwﬁéﬂ%&?mﬂ ?é%B%ﬁ%@Qt?Eggﬁkgg{ A conposi tion
conprising: one or nore conmpounds capable of treating

4, and—p%r 09512?5%' na?@co%\n% qg'%é"o)’ (ﬁélﬁﬁa§%0§ WiSrein }he

gastrol nt trac an an 1 ron dr oXypyrone,
conasifientis fer asminitratiors 4e ian uraar e animak drefagbiy Baving an

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

gastrointestinal infection.

6. The composition according to Claim 5 wherein the gastrointestinal

infection is caused by Helicobacter pylori.

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.
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deficiency anaem a. 3. The conposition according to
Caiml or aim?2, wherein the inflanmatory di sease

wW@Roovhas7gast r oi ntestinal tract requires a stoneChGaei0d/001231

reduci ng treatnent regi nen and/ or wherein the one or

mor e conpounds or reginen optionally provides a
gastric pH of equal to or28reater than about 4, such

as greater than 5 or 6, for exanple about 6.5 or
8.abovihe cbmpostien accqdiag td Claira 7 emeieigthecacithsedabiag @igent is

I, t he osi.tion is .for
selgefi ot 4B PP Rk 80 HatBree! SMapdhisi R suhsianss
caaable of heutratisiog pcids, o asembinatibe trgaesdfr oi nt esti nal tract
whi ch preferably requires a stomach acid reducing

treatment reginen. 5. The conposition according to any
9. one T compositiorl acaerding whelaém @, wheretrotinpawid iedncing agent is

se%@fé‘dnfréﬁwr %bg{é%ﬁ% ?anlg ?ol pQ@t‘oﬂ%oIep Srﬁlﬁélﬁ%’l YarhGihd

astrointe
mza@ !ae,dplmgtldloecalammmm@r@uda thegngsibin @arhoesta munum or
t t The
PO el B8 B ol P B Bl B nerder, T8
vvherel n the one or m)re conmpounds capabl e of treating

102ndAgE oBan}sﬁg%ﬁ ?Qco?cﬂndﬂ By Whﬁ\p‘ﬁﬁép ?fé %’Jla% 8459 Q\Themr‘? the one

gastrointestinal trac eraly require
or JneRRedMp@indsr eapablengf treatingremt/or egrewenting oam rlnﬁa;nuatory

@G j ; T, 0
g S GpIRAERY oo URA DR AoE o Bl i
rewp@mtr@abment oroipempomptigesia eabalt gamppundcept or

ant agoni st, a substance capabl e of neutralising acids,

or a conbi na_t_i on thereof. 9. The conposition according
11t o Bhaiicaimposiipre Befaiding do seliiin r18d whierain dlage wpbals compound

corﬁsﬂ.s%gta%bg& gagﬁ,{g@%ﬁ%ﬁwéxansopr azol e, pantoprazol e,

rani tidine, zati di ne, cimetidine,
al um ni um hydr oxi de, magnesi um car bonate, sodi um or

12. pOt%'cH%Qélﬁﬁ{ Q@&ﬁ‘&lﬁg t9rciaMh GbUPheatid A LEhalC toRpound

conbi nati on there
comprises cobailt (il) gluconate or cobalt (Il) chloride, or a combination thereof,

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
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.

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

17. 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



10. The conposition according to any one of Clains 1
to 9, wherein the one or nore conpounds capabl e of
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the gastrointestinal tract which preferably requires a
stomach acid reducing treatnment regi nmen conprises a

cobalt conpound. 11. The c#hposition according to
Cl ai m 10, wherein the cobalt conpound conprises a
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conprises a mxture of a ferrous or a ferric salt and
a hydroxpyrone, preferably in the solid form 15. The
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conpound is a cobalt salt conprising cobal t gluconate.
19._A conposition or kit of parts for increasing the
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20
22.  The composition according to any one of Claims 1 to 21, which is a

pharmaceutical composition comprising a pharmaceutically acceptabie 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.
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preventing an inflammtory di sease of the
gastrointestinal tract; and an iron hydroxypyrone with
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conpound is not a cobalt salt. 20. The conposition
according to Caim 18, wherein the conpound is a
subst ance capable of neutrZzlising an acid. 2 1. The
conmposition according to any one of Clains 17 to 20,
wherein the inflanmmtory di sease of the
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a subj ec{& V\hgreflﬂﬁﬂ?ﬁg gastric pH of the subject is

equal to or greater than about 4, such as greater than
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osition conprising an [ron hydroXypyrone
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and preferably the gastric
to or greater than about 4 , such as greater than 5 or
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accor fd Claim?2
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@Rposi tion according to any one of Clains 23 to 26
V\,herei n the subject has been, will be, or is being
adm ni stered an acid reducing regi nen or one or nore
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nfl a rma¥ r}/ di sease of the gastrolntestina
composmon Is or irfcreasing the level of iron’in a patient's bloodstream and/or for

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.

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.

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
compounds capable of treating and/or preventing an inflammatory disease of the
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28. The conposition according to any one of Cains 23
to 26, further conprising one or nore conpounds

w@e apabsssenf treating and/ or preventing an i nfleemraBeoog/001231

di sease of the gastrointestinal tract or an acid
reduci ng regi men. 29. The conposition of Caim27 or
Claim 28, wherein the inf Izﬁmmtory di sease of the
gastrointestinal tract requires a stomach acid
gasteinteisting! t tractt nentthe eagidreredugiog EeiMennpoefetabbn the iron
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treati ng anaem a such as iron deficiency anaem a. 31.

The conposition according to Caim23 or Caim 26,
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32. The conposition according to Caim23 or Caim 26

, Wherein the achlorhydria is associated with atrophic

SGQaSchbtdo%dé‘sit@n %é&rﬁmg%eﬁy' BRd of '@J‘léﬂﬁl%' PHo 3BUGMeRsIn the
caused Iﬁéo |'i cobacter._pylori. 33. The conposition

comeeien iAdPritle absPreiiod Aol ai ns 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
37 r off 'RGHPD G fyeresming tedendl ﬁf %Q%Peﬁjpﬁten% ﬁé""é’ﬁﬁéeﬁm ﬁ!@d/or

forkeE@rang ran@/'bt' @eafitF adeniil! @&%Mgﬁld‘éﬁ?@rﬁeﬁﬁa which
treating and/ or preventi ntgo an inflamuatory di sease of
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cape NBM, trel%h(ﬁjgﬁ ebRdby ﬁ@eeﬁtrngn aRY dRiRANbANEdikSase  of the
adm nistere the sane time or subsequent to the one

gagjfointpst @al:tﬁﬁ?bélﬁ‘ﬁc%‘ N RYFEOXYRYTANS-educi ng regi men. 35.
The conmposi tion according to any one of Clainms 1 to
wherein the cog{go& tion is adm nj stered by oral

38, ad anﬁ? f PBR PO EOMRHNIE SiRpaRIE 1of 8ﬁamwﬁ?rn@evwfwﬁfn
inflamehatdry distiaB® ok the gHstrolERtifainrddi8vhich preferably requires a

stomach acid reducing treatment regimen, and an iron hydroxypyrone, in the
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

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

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



conposition is for the absorption of iron. 37. A
nmet hod for increasing the level of ironin a patient's
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anaem a, such as iron-deficiency anaem a, which
conprises the step of admnistering to a subject: one
or nore conpounds capabl e26f treating and/or
preventing an inflamuatory di sease of the

gremiet than rebesit palicht maddreatanthaan5 ior & faly éxarplpyamng .6.38r

aby5€ of one or nore conpounds capable of treating
and/ or preventing an inflammtory di sease of the
gastrointestinal tract which preferably requires a
stomach acid reducing treatnent reginen, and an iron
hydr oxypyrone, in the manufacture of a nedi canent 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. 39. Use of an
i ron hydroxypyrone in the manufacture of a nedi canent
for admnistration to a subject having, or at risk of
havi ng, achlorhydria. 40. Use of an iron hydroxypyrone
in the manufacture of a nmedi canent for adm nistration
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 exanple about 6.5 or above. 41. Use of an
i ron hydroxypyrone in the manufacture of a nedi canent
for adm nistration to a subject, wherein the subject
has an inflammatory di sease of the gastrointestina
tract and preferably the gastric pH of the subject is
equal to orgreater than about 4, such as greater than
5 or 6, for exanple about 6.5 or above.



