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and in the kidney. Hyperuricemia and gout are frequently associated to other

cardiovascular risk factors such as hypertension and other elements that are part of
the metabolic syndrome, like obesity, fasting hyperglycemia, low HDL levels and
high triglyceride levels.

20 Hence, the need to always have novel means of treatment in order to better
manage chronic therapy of gout and pathologies frequently correlated thereto.

A xanthine oxidase inhibitor well-known in the literature is allopurinol. More
recently, other xanthine oxidase inhibitors have appeared on the market; among
them, febuxostat is of particular relevance.

25 Febuxostat is a powerful non-purine selective inhibitor of xanthine oxidase
which in clinical studies has been shown to reduce hyperuricemia more effectively
than allopurinol.

Febuxostat is a thiazole derivative having formula (1), belonging to the class
of xanthine oxidase inhibitors, and was originally described in EP513379.
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In EP1020454 it is also described a polymorphic form of febuxostat and a
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25 compounds which may be useful for a pharmaceutical composition suitable for a
treatment of hypertension combined with an anti-hypertensive agent and a xanthine
oxidase inhibitor.

From the literature (Feig DL et al on JAMA 2008; 300: 924,) it is reported that

allopurinol in monotherapy has shown an anti-hypertensive effect in 30 hypertensive
30 subjects, yet only on teenagers.

Arterial hypertension is successfully treated with several drugs belonging to
different therapeutic classes. Among them, the class of angiotensin Il receptor
antagonists must be considered of particular relevance; compounds known as
‘sartans’, commonly used in clinical practice and represented by the compounds

35 selected from the group of: candesartan, eprosartan, irbesartan, losartan,
olmesartan, telmisartan and valsartan.

Sartans act by blocking the angiotensin Il AT1 receptor, a peptide controlling
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b) one or more angiotensin Il receptor antagonists or pharmaceutically
acceptable salts thereof

A second object of the present invention is a pharmaceutical composition
comprising, as active principle, a mixture of:

25 a) xanthine oxidase inhibitor, febuxostat, or pharmaceutically acceptable
salts thereof or polymorphic forms thereof;

b) one or more angiotensin Il receptor antagonists or pharmaceutically
acceptable salts thereof, and

one or more carriers and/or diluents and/or pharmaceutically acceptable

30 excipients, for use in a human or veterinary therapeutic treatment.

Another object of the present invention is a method for the preparation of the
composition according to the present description, wherein the active mixture
comprising:

a) the xanthine oxidase inhibitor, febuxostat, or pharmaceutically acceptable

35 salts thereof or polymorphic forms thereof;

b) one or more angiotensin Il receptor antagonists or pharmaceutically

acceptable salts thereof
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30 aluminium salts, or non-toxic derivatives with quaternary ammonium and cations of
amines such as ammonium, tetramethylammonium, tetraethylammonium,
methylammonium, dimethylammonium, trimethylammonium, or derive from the
addition of organic amines such as ethylendiamine, ethanolamine, diethanolamine,
piperazine, tromethamine, lysine, arginine and the like.

35 Febuxostat, its salts or polymorphic forms thereof could be obtained or
prepared according to methods described in the known art, like e.g. in EP513379.

Polymorphic forms of febuxostat include, but are not limited to the forms
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suspendiing agening tlsmrercoawnorﬂy)knommaheetateyeftthaatt apeanalgdey bliygreephlriyecat ed

i sostearic alt&o§0é£r| gly&]tgélfggg\ﬁms&{r %{r | & ,%0% shAReCB filicts, such as

m crocrystalli'n Cel'T ol 056 um ni um ent oni te al gi nates and
cel l ul ose desstayelt ilgaasa, rﬁnlg@ﬁ@’ﬁ@”m@rceﬂllﬂ'iésq i 0608 5THeose; @Tﬁ”nft‘P'Lﬁﬂﬂi ¢qflodah be
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f or mul a2 ons polminPipyPsiRoaE edsilichiest @dt eobinimuesbatite, preypdbiidersyeblichkngswn i n

bresent. | nveltiEo ALY SIVIgRR YO BRP L. PRIV RPTTUERRE R sl el s
prophyl axi s akrdvatives @b celldbsaygparch elesivatives i) nreltmdragsag@ntsarsunimla@ paraffm To
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diastolic values han or sy |c va ues r than
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pat hol ogj s @hd glycerol monostearate, i) adsorbents, such as bentonite clays and kaolin, k)
lubricants, such as talc, calcium stearate, magnesium stearate, polyethylene glycol,
sodium lauryl sulfate, sodium stearyl fumarate, j) glidants, such as talc, colloidal
silica.

In case the selected compositions constitute the filling of gelatin capsules,

35 the excipients include but are not limited to compounds of the type: lactose, high
molecular weight polyethylene glycol, and the like.

Solid-dosage forms may be coated with enteric, gastric coatings, or coatings



10synptons. In particular, the m xtures and conpositions described herein
are useful also in the therapeutic treatnent of hypertension associated to
hyper ur i cwoi2a11/141431 Synpt ons such as hypertensi on andPhyEPeainios®as a can
al so be associated to specific pathologies |like, e.g., the netabolic

syndr one. By "nmetabolic synd7r onme" it is nmeant a clinical
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etc. BihuidigHst o P8REErs fof a FecBR&MitionN® ﬁg@é%ie 9bIufiérs ¥e dRpkRfnB! e for
a single admnistration. = W 2011/141431PCT/ EP2011/ 057438 9 The
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angi ot ensi n IPraRc Eptioheat g§emi sive, sasionasasatelit preanicyesiere eprchiisectiyl t s
thereof, in @aupd §MtheliRd.i 0 conprised between 0.5 and 400, or between 2.5

and 120. 10For th reparati on of the pharnaceutical conpogsitions described
Ing Tl 4

herein the mi xturé 8% LOMRPETRRT MeRhIAD CeNAt RIASEHEHYEh o4 LATIRBFIEMR| 08 ge

units wesd h onetifahgammyee, Hefcraic 9et hetadiciusaelye fromblparaden] phiemttanan ghenol,
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sugar, sodium chloride or the like. Moreover, pharmaceutical forms with a delayed
absorption may be obtained with agents such as, for instance, yet not exclusively,
aluminium monostearate and gelatin.

30 The suspensions, beside the active principles (xanthine oxidase inhibitors
and anti-hypertensive agents), may contain suspending agents such as, for
instance, yet not exclusively, ethoxylated isostearic alcohols, polyethylene sorbitol
and sorbitan esters, microcrystalline cellulose, aluminium hydroxide, bentonite,
alginates and cellulose derivatives in general or the like.

35 The right fluidity can be maintained with a coating material such as lecithin,
with the maintaining of the right particle sizes in the dispersions or with the use of

surfactants.



15is reported hereinafter. Biological activity Phar macol ogi cal
activity of febuxostat and ol nesartan nedoxom |, alone or in association,
was asseswoedoim4asiexperi mental nodel of hyperuricem a iPOTEPOIANRGRIS] Y
hypertensive rat (SHR, Harlan Laboratories, Udine, Italy). 20 Systolic
pressure (SBP) was neasured in non-anest Q;esi zed animal s by neans of a tail
cuff sphygnomanoneter (Bl ood Pressure Anal ysis System BP-2000, Visitech
Systens, USA) equiAgoediowtreleaas faumuwateine ccasly be grepared,dby dhadeehngueisoandand
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themto 25 instrumental measuring of the pressure before starting the
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25 those skilled in the art. Moreover, it is evident that said effective amount may, when
required, be lowered or raised according to the responses of the treated patient
and/or according to the assessment of the physician prescribing the compounds of
the present invention.
Typically, compositions preferably for oral use in solid form contain an
30 amount of xanthine oxidase inhibitor, specifically febuxostat, of between 10 and 200
mg per dosage unit, and preferably of from 25 to 100 mg, and an amount of
angiotensin Il receptor antagonist, preferably olmesartan medoximil, of between 1
and 100 or of between 10 and 40 mg per dosage unit.
By the term "dosage unit" in the present description it is meant the unitary
35 formulation for a single administration, e.g. a tablet, capsule, etc.
By "unit dosage" it is meant the amount of active principle for a single
administration.



20 os, reduced the systolic pressure in spontaneously hypertensive rats to
the values obtained with the dose of ol nesartan nmedoxom | (10 ng/ kg per o0s)
show ng cwobst@m3ienhancenent of the hypotensive effectcofepamgiostdsensi n ||

AT1 receptor. Table 1 - Effect of daily oral admi nistration for one
week of febuxostat, ol nesartan nedoxom | or conbination thereof on uricema
and systolic pressure 25val ues in spontaneously hypertensive rats (SHR). 30
35 Tr eat ment ng/ kghdaghapeacadicilr mxémes ang/ ampasitiong efrtize nmyediiorSBRAJ SBP

T . SO AR, BMAR [PhE JERPLERE LAl nd Redf”
prepared association of active principles, and mixing the individual compounds
directly during the preparation of the composition.

5 In particular, the association of active principles may be obtained by a step of
mixing the xanthine oxidase inhibitor, febuxostat, or pharmaceutically acceptable
salts thereof or polymorphic forms thereof with one or more angiotensin Il receptor
antagonists or pharmaceutically acceptable salts thereof, in a weight ratio
comprised between 0.5 and 400, or between 2.5 and 120.

10 For the preparation of the pharmaceutical compositions described herein the
mixture of active principles is formulated in suitable dosage units with one or more
pharmaceutically acceptable excipients and additives.

Testing

Testing demonstrating activity of the associations according to the invention

15 is reported hereinafter.

Biological activity

Pharmacological activity of febuxostat and olmesartan medoxomil, alone or
in association, was assessed in an experimental model of hyperuricemia in
spontaneously hypertensive rat (SHR, Harlan Laboratories, Udine, Italy).

20 Systolic pressure (SBP) was measured in non-anesthesized animals by
means of a tail cuff sphygmomanometer (Blood Pressure Analysis System BP-2000,
Visitech Systems, USA) equipped with an automatic system for data acquisition and
processing.

All animals were preconditioned daily for 2 weeks to accustom them to

25 instrumental measuring of the pressure before starting the test. Hyperuricemia was
induced with administration of potassium oxonate (250 mg/kg IP, 2 hours after the
last dose of drugs and 2 hours before the test), an uricase inhibitor capable of
inducing experimental hyperuricemia. Plasma levels of uric acid were measured with
a standard colorimetric enzymatic method. Febuxostat and/or olmesartan were

30 administered orally once per day for 7 days, by gavage, at the doses of 1-3-10
mg/kg.

Parameters measured in conscious rats were systolic pressure (SBP) and
plasma uric acid/urate levels (uricemia), as well as basal values, both after one
week of treatment and 2 hours after administration of potassium oxonate. Blood was

35 collected from a tail vein.

Plasma uric acid

Basal values of plasma uric acid were comparable in all groups and
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10
comprised between 0.37+0.06 and 0.5320.08 mg/dL. After one week of daily
treatment with febuxostat and/or olmesartan, potassium oxonate administration
produced a significant increase of plasma uric acid, higher than over 100% with
respect to the basal value. Oral administration of febuxostat, for one week before
5 the treatment with potassium oxonate, reduced in a significant and dose-dependent
manner the hyperuricemia values (Table 1) whereas olmesartan medoxomil, per se
weakly active, in combination with febuxostat has surprisingly increased the effect of
febuxostat in reducing hyperuricemia to the dose of 3 mg/kg per os for each
compound.
10 Systolic pressure
Basal values of systolic pressure, measured with tail cuff
sphygmomanometer in spontaneously hypertensive rats, were found homogeneous
in the various groups and comprised between 219+4 and 228+3 mmHg. Potassium
oxonate administration slightly increased systolic pressure, yet in a non-significant
15 manner (Table 1).
Febuxostat (1-3-10 mg/kg per os, daily for 1 week) showed a slight inhibitory
effect on systolic pressure. Olmesartan medoxomil (1-3-10 mg/kg per os, daily for a
week) reduced systolic pressure in a dose-dependent manner (Table 1). Combined
administration of febuxostat and olmesartan medoxomil, at the dose of 3 mg/kg per
20 0s, reduced the systolic pressure in spontaneously hypertensive rats to the values
obtained with the dose of olmesartan medoxomil (10 mg/kg per os) showing
consistent enhancement of the hypotensive effect of angiotensin Il AT1 receptor.
Table 1 - Effect of daily oral administration for one week of febuxostat,
olmesartan medoxomil or combination thereof on uricemia and systolic pressure

25 values in spontaneously hypertensive rats (SHR).
Treatment Uricemia A Uricemia SBP A SBP
mg/kg day per os mg/dL. mg/dL. mmHg mmHg

30 Control (vehicle) - 0.44+0.08 - 228+7 -
Control+ K oxonate - 1.17+0.10 - 23945 -
Febuxostat 1 1.02+0.07 -0.15 234+19 -5

35 3 0.78+0.06 -0.39 229+24 -10



-59 Febuxostat +d nesartan 3+3 0.590.05 - 0.5817514 -64 Uicema
and systolic pressure values were recorded 4 hours after the | ast 10dose of
drugs or wehntl&i43fPot assi um oxonate (250 ng/ kg | P) was &dmiRreeitiAsads 2 or e
before the test. Each value is the average of 7-13 tests. Conpar abl e
results of enhancenent after conbined adnpjnistration were obtained al so by
assessing diastolic pressure, s of pharnaceuti cal

anpl e
formul ati ons according to t h@ presento'i“ﬁi?%ﬁ?i on 15ar‘e0'§%p%%8F%H her el hafter.
Such exanples of fornulations are nerely illustrative of the invention and

have no limtative effect whatsoever.

Exanple 1 tablet for oral

adm ni strat i @imesotahai ni ng: 120f ebuxost.a64@01 ng ol nesab.0 a2 imedédxi m [-2D ng
pregel atini zed starch (disintegrating binder)70 ng silicified
m crocrystalline cellul ose ?fi | er)32.1'é@%0'|1r%1 cr oscarned] e +4bdi um-37

(disintegrant)10 nmg 25magnespum st ear ?b
adm ni stration, containing: febuxostat80 ng 3

for oral

¢ bwbri cant )_00.§9 ngoEraml e 29t abl et
0

| mesart an

medoxi m | 20 ng pregel atinized starch (disintegrating binder)35 ng

Febuxostat+Olmesartan 3+3

0.59+0.05

-0.58 17514 -64

Uricemia and systolic pressure values were recorded 4 hours after the last

10 dose of drugs or vehicle. Potassium oxonate (250 mg/kg IP) was administered 2 ore
before the test. Each value is the average of 7-13 tests.
Comparable results of enhancement after combined administration were
obtained also by assessing diastolic pressure.
Examples of pharmaceutical formulations according to the present invention
15 are reported hereinafter. Such examples of formulations are merely illustrative of the
invention and have no limitative effect whatsoever.
Example 1
tablet for oral administration, containing:
20 febuxostat 120 mg
olmesartan medoximil 40 mg
pregelatinized starch (disintegrating binder) 70 mg
silicified microcrystalline cellulose (filler) 32.656 mg
croscarmellose sodium (disintegrant) 10 mg
25 magnesium stearate (lubricant) 0.8 mg
Example 2
tablet for oral administration, containing:
febuxostat 80 mg
30 olmesartan medoximil 20 mg
pregelatinized starch (disintegrating binder) 35 mg
silicified microcrystalline cellulose (filler) 72.256 mg
croscarmellose sodium (disintegrant) 5mg
magnesium stearate (lubricant) 0.4 mg

35



silicified mcrocrystalline cellulose (filler)72.256 ng croscarnel | ose
sodium (di sintegrant)5 ng nmagnesium stearate (lubricant)0.4 ng 12 Exanple
3 tabl et Wworoor@h43adm ni stration, containing: febuxostatr¢®/nrPgoialosBEsaErt an
medoxi m | 10 ng 5pregel atini zed starch (disintegrating binder)35 ng
silicified mcrocrystalline cellulose (fid' er)85.312ng croscarnel | ose
sodi um (di si %( % nt)5 ng magnesi um stearate (lubricant)0.4 ng WO
2011/ 141431 PCIPER 1/ 057438 13 CLAIMS 1. An association of the active
principles: tablet foragrakaintihisigtionx tetasiaingnhi bi t or, febuxostat, or
phar maceut i ﬁglt{é& ﬁccept abl e salts thereof or pol yrmr phi c forms t hereof ; and
5b) one or fotensin Il receptor ant agoﬁp or pharmaceutically
accept abl e S@Imé‘eatrtbﬁrnﬁ;dbxﬁmw use in a human or 1geigeri nary therapeutic
treat msnt 2. The ssog tlog}| arﬁcordl ng to. cl ai ?’él wherein the active

ed starch (s

principl®e (apredelatiniz PUEMLOPHRD) acti v@ Minciple (b) in a weight
rati o of (a)/kslibifies anpocrgsdiibetsrRerse (filler) 85.312 mg
croscarmellose sodium (disintegrant) 5 mg

magnesium stearate (lubricant) 0.4 mg



100. 1 and 200. 3. The association according to claim2, wherein said weight
ratio i s conprised between 0.6 and 10. 4. The associ ati on according to any
one of clwore11li414313, wherein said angiotensin || recempreriiant4agoni st
is selected fromthe group conprising: 150l nesartan, nedoximl,
candesartan, eprosartan, irbesartan, losaftan, tel msartan, val sartan or
phar maceutical ly acceptable salts thereof. 5.The association according to
any one of clains 1 to 4, for use in tBGeAtMerapeutic treatnent of

hypertension. 6.The asmc&s%éi&[&na&@%é{ﬁioggbﬁ)ciagy: one of clains 1 to 5, for

use in the 20t heraﬁeutlg treatment O ?/p tension associated to
hyperuri cem a. 7. Bhe@athdwe pyidash infikier.diakyxetatasy Rysemageuticallyngccepta®lss, f or

use in the tRekapertor 6r bdIRAbMTRRIoPEs t¥RBF ARSI on associated to
hyperuricem a and/or other disorders of the abol i ¢ syndrone

he netab . 8. A
phar maceut i cal coRp&¥Ft PoMdBrangaiensin 4! FRAFRIPT oRNGRRMETS P r DB BRRMISAN L i ¢

treat ment conrptémaigsal@sthaebf ve principle, a mxture of: a) xanthine
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5. The association according to any one of claims 1 to 4, for use in the
therapeutic treatment of hypertension.

6. The association according to any one of claims 1 to 5, for use in the

20 therapeutic treatment of hypertension associated to hyperuricemia.

7. The association according to any one of claims 1 to 5, for use in the
therapeutic treatment of hypertension associated to hyperuricemia and/or other
disorders of the metabolic syndrome.

8. A pharmaceutical composition for use in a human or veterinary

25 therapeutic treatment comprising, as active principle, a mixture of:

a) xanthine oxidase inhibitor, febuxostat, or pharmaceutically acceptable
salts thereof or polymorphic forms thereof;

b) one or more angiotensin Il receptor antagonists or pharmaceutically
acceptable salts thereof;

30 and

one or more pharmaceutically acceptable excipients and/or additives.

9. The pharmaceutical composition according to claim 8, wherein the
angiotensin |l receptor antagonist is selected from the group comprising:
olmesartan, medoximil, candesartan, eprosartan, irbesartan, losartan, telmisartan,

35 valsartan or pharmaceutically acceptable salts thereof.

10. The pharmaceutical composition according to any one of claims 8 to

9, for use in the therapeutic treatment of hypertension.
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13, wherein the angiotensin Il receptor antagonist is in an amount comprised
between 1 — 100 mg per dosage unit.

15 16. The pharmaceutical composition according to any one of claims 8 to
13, wherein the angiotensin Il receptor antagonist is in an amount comprised
between 10 — 40 mg per dosage unit.

17. A method for the preparation of the composition according to any one
of claims 8 to 16, wherein the active mixture comprising:

20 a) xanthine oxidase inhibitor, febuxostat, or pharmaceutically acceptable
salts thereof or polymorphic forms thereof; and

b) one or more angiotensin Il receptor antagonists or pharmaceutically
acceptable salts thereof
is formulated in suitable dosage units with one or more pharmaceutically
25 acceptable excipients and/or additives.



