DESCRIPTION Solid dosage form of olmesartan medoxomil and
amlodipine [Technical Field of the Invention] The present invention
WO 381821873 solid dosage form comprising olmesartan mcdoxXdriGHg?7/003933
amledipine and optionally further comprising hydrochlorofhiazide.
[Background of the Invention] Olmesartan medoxomil is an
angiotensin 1.1 receptor antagonist developed for the treatment of
hypertension and other medical indications as disclosed in ITSP
5,616,599, Its chemical nam@g§%@%xy-2-butenyl
4-(1-hydroxy-1-methylethyl)- 2-p rop yl- 14p-(0o-11i-tetrazol-5-ylphenyl)b
enz-y-1] imidazo le-5- ¢ arb oxylate, cyclic 2,3--carbonate or,, .
(5-methyRolighdRi2as dRsrs RERIRBRERM e 01 ah A thyl)-2-
propyl-1- (442- (tetrazol-5-yl)phenyllphenyl rnetbylimidazole-5
-carbot%gate having the following structure:  Olmesartan.mecloxonlil is

[Teckiumrtaahot SRR the trade name of Ohne-tee(r) or Benicar(r). It

is avadlablecasiatahtabletsdrsteengins abbmroolt Mgn20 Mg ahee4omg.
The inactive ingredients in the OIme%ece tablets include Iow-lgﬁbs ituted 2

medRy AR O BIBE AT O R S oA i B e TR S R el ¥FBIE ,

hydroxypropyleellulose and magnesium stearate. Ohnesartan
medoxartalil is a prodrug which, after ingestion, liberates the only active

[Bagkeramytied, B PRFRISRY-1 -metliylethyl)-2-propyl-

Hp'eiHtehtarel-doddnphe nylAdsisinsthliddploimidazelist carbypdictor
the t%%%rgeRnly Io-% ﬁ%glpt?eh-srigrel grrllg roptiggrl gatégiccta rienr?ifcﬁtltlslrlllg Iés6 %Zs(c):llg s ed in USP
5,616,599, Its chemical name is 2,3~-dihydroxy-2-butenyl 4-(1-hydroxy-1-methylethyl)-
2-propyl-1-[p-(o-1H-tetrazol-53-ylphenyl)benzyl|imidazole-5-carboxylate, cyclic 2,3-
carbonate or (5-methyl-2-0x0-1,3-dioxolen-4-yl)methyl 4-(1-hydroxy-1-methylethyl)-2-
propyl-1-{4-[2-(tetrazol-5-yl)phenyl |phenyl} methylimidazole-5-carboxylate having the
following structure:
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Olmesartan medoxomil is marketed by Sankyo under the trade name of Olmetec®
or Benicar®. It is available as oral tablets in strengths of 5 mg, 10 mg, 20 mg and 40

mg. The inactive ingredients in the Olmetec® tablets include low-substituted



Under acidic or basic conditions and in the presence of water, RNIT-6270
is formed by hydrolysis of the ester bond of olraesartari medoxomil.
Amlodigpine is a calcium channel Mocker developed for the treatment of

- WRISRENEh and other medical indications as disclosed in USE-A/§P3%8{403933
and TISP 4,879,303. Its chemical name is
3-ethy1-5-methyl-()-2-[(2-aininoethoxy)methyl]-4-(2-
chloropheny1)-1,4-dihydro-6-methylpyridine-3,5-dicarboxylate, haying the

following structure: 3 .  Amlodipiue is marketed by Pfizer as the
B BN SR T BB Doy MR e T e name
hyNeswgpednyktdtdved addenasossbialbietsite strengths of 2 5 mg, 5 mg and

10 rag. The inactive ingredients in the Norvaset tablets include

microcrystallima cellulose, dibasic Wei= phosphate anhydrous, sodium

stabtin glynatatecdndomignesitirsteatdtd, afteMitR2006/ (b8t disclodpactive

SHE e SRl S R R
yiimietatib [Hoeshzalictnibphlitepsd RMNEGHIE Of tTkemhjonidelyadationof

is
R@E?ﬁ"ﬁ- -Smethyl-Z-[(2-arninoethoxy)inethyl]-4-(2-cMorophenyl)-6-
methylpyriciine-3,5-dicarboxylate (lgurityH). The chemical structure of
Impurity D is: NH2 H acgutl syelopment and Technology,
vol. 9, No. 1, pp.15-24, 2004 discloses that mixtures of lactose, basic
excipients and water induce someNinst fyiin arolodipine besylate
because of a Maillani reaction bet e primary amino group and

lactose. 4

Under acidic or basic conditions and in the presence of water, RNH-6270 is formed

by hydrolysis of the ester bond of olmesartan medoxomil.

Amlodipine is a calcium channel blocker developed for the treatment of
hypertension and other medical indications as disclosed in USP 4,572,909 and USP
4,879,303, Its chemical name is 3-ethyl-5-methyl-(%)-2-[(2-aminoethoxy)methyl]-4-(2-
chlorophenyl)-1,4-dihydro-6-methylpyridine-3,5-dicarboxylate, having the following

structure:




Although WO 04/067003 and EP 1604664 disclose a medicament
comprising olmesartan medoxomil and amlodipine, there is no known
stable solid dosage form comprising olmesartanmedoxomil

.Wo Zg?ﬁfg%ﬁb%e. [Objects of the Invention] The mechanisms o a/c %2r(])0gf003933
ohnesartau medoxornil and amlodipine are believed to cooperate
favorably in the treatment or prophylaxis of hypertension or diseases
caused by hypertension. As this assumption becomes supported by an
increasing amount of clinical data, there is an escalating need for a fixed
dose combination drug comprising the active ingredients olmesartan

medioXodiirarid mariodisimy. MowmeveDotnolnesaanliviedoselhirailipine
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ity problems of said active ingredients. Theretore, although there is a
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glycolsjecinof thegpreisansiearetttion to provide such a fixed dose combination
drug. There are various types of solid dosage forms that could he
considered, but it cannot be predicted which of these dosage foul's
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Instant release Is prepared by making a powder mixture of a co granulate

catakytith @niﬁéth/@tmqn@ééﬁiéﬁhsiwﬁ méqaé@@tgs@@}ﬁ @iékﬁéﬁmwgé%b#@the
prodﬁ@?é‘flsf%@%%fﬁl&ﬂl%?ﬂéa fAhe.cosEasReHd 3% drig REaRarasins and

simply adding the sectond drug componeént. a combination of
metloipsditmimetoxdrilvara Gmpdiging). tlisagiroia dowdmerappesrty D
feasible due to the incompatibility of amlodipine with. components of the
conventional olmesartan mcdoxorail formulations. When an Olmetec(c)

is:

degradation products appear in the dosage forfbecause of a Maillard
reaction, between amlodipine @ndtagtdse in the formulation. When a
Norvasc(r) based formulation §s used 5% other hand, solubility 5 and
bioavailability of the olmesartain medoxomikdecreases. Furthermore, the
preparations of olmesartarpmedoomi and arﬂlodipine currently on the
market have several drawbacks. The weights of the known OIm dee(r)
tablets and Norvasa(r) tabletsGire reftively high (218 mg and 432 mg in

Olmetec(r) tablets, 200 mg and 400 mg in Nervasa(r) tablets,

respectively). Due to the large amount of the &xcipients present in the
formulations, the tablet size for both the Ohnetect% and Norvase(r)

formulations is relatively large, and such large t are difficult to
swallow, especially for aged patients. The present invention, is directed
towards the preparation of a stable solid dosage form comprising lin
es@ﬁaﬁﬂﬁ@@{@@éﬂ}ﬁe@@ﬂ)ﬁﬁi@@ iinervdnehovereoesithe afprementiooad
. problems. [Summary of the Invention], The object of the present . .
discifgeniish TS BT Va6 TS HEHENGY EBMPHEING SR stability m
am]15AestaX oBilane nlosining Rl-ARharmaseloBicalyAceaRiable saltitherenh
with improved stability of the active ingredients and reduced weight. In
and Jact888ance with the present invention, problems associated with the
preparation of a solid dosage form comprising olmesartan medoxomil and
arnlodipine gr a pharmacologically acceptable salt thereof can best be |
harfafet by FHReBNS GF e SPABR B OO RBPSY Reb A il
to fdreerph¢edueing sugal kbihgdarmdation reasof g dseseRtinvention
provides solid dosage forms comprising ohnesartan m.edoxemil and
amledipine or a phminacologically acceptable salt thereof, which are
characterized by having less than 2 5 % concentration (wiw) of
RNI-1-6270, less than 0.4 % concentration (w/w) of Impurity D and less
than 5.1 % concentration (w/w) of total. impurities and by being
substantially free of redueiu.g sugar (particularly a dosage form for the
prophylaxis or treatment of hypertension), the use of olmesartan.

medexonall and amlodipine or a pharmacologically acceptable salt thereof
tNn maniifactiire the aforementioned <nlid docane form (narticiilariyvy a



Hydro chlor othiazide Specifically, the present invention provides: (1) A
solid dosage form comprising otmesartan medoxomil and amlodipine or a

pharmacologically acceptable salt thereof, having less than. 23 %
. WEGREEAFEAAN (wiw) of PCT/GB2007/003933

4-(1.-hydroxy-lunethylethyl)-2-propyl-121[[2'-(1H-tetrazol-5-y1)b|phenyl-4-
yllmethy11-111-imid.azol-5-carboxylic acid (RNH-6270). (2) A. solid
dosage forn comprising ohnesartan medoxomil and amlodipine or a.
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solid. dosage comprisi artan nierloxorn.11 and. amlodipine or
C%{gﬁ% 65 %%8@%%?5% ‘gﬁégr%flﬁ‘lavmg less than 5.1 %

concentration (w/w) of total impurities. (4) A solid dosage form comprising

'ﬁ edé) omjl and amlodipine or a pharmacologically acceptable
eredt, ha‘\fnrl:‘rlgl‘fél s than 2.5 % concentration (w/vv-) of RN-H-6270

and Iéﬁ&ﬂmak&ﬂé&hmaﬁmﬁmrmmmmmtm m&dbmmm itk afipdisokdire

osag form acc r h comprisi
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wiw). of total. i utles 7 7)A solid dosa e form c rs
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cmagmrmme@ﬁwMQ@mhmlnmg teotidbidiogagebionm o said active
n:Yc’gl“rlg 16}9“61”'%@1:% 0% rgﬁjh gﬂ IS 2 clear need for a fixed dose combination drug
which combines the features of adequate drug stability and solubility with
pharmacological efficacy, to achieve this a number of technical problems must be
overcome. It is an object of the present invention to provide such a fixed dose

combination drug.

There are various types of solid dosage forms that could be considered, but it
camot be predicted which of these dosage forms combines product stability, solubility
and pharmacological efficacy in the best manner. Generally, a fixed-dose combination
of drugs intended for instant release is prepared by making a powder mixture of a co-
granulate of the two active ingredients with the necessary excipients, by keeping the
basic formulation of one of the corresponding mono-drug preparations and simply

adding the second drug component.

With a combination of olmesartan medoxomil and amlodipine, this approach
does not appear feasible due to the incompatibility of amlodipine with components of
the conventional olmesartan medoxomil formulations. When an Olmetec® based
formulation is used for the fixed dose combination drug, degradation products appear in
the dosage form because of a Maillard reaction between amlodipine and lactose in the

formulation. When a Norvase® based formulation is used, on the other hand, solubility



(10) A solid dosage form according to (3), wherein said solid dosage form
is substantially free of reducing sugars, (1.1) A solid, dosage form
according to (4), wherein said solid dosage form is substantj

wo 2?%“3@&%11é’gsugars. . (12) A solid dosage form according to (5;%’1:}2%??0%003933
wherein said solid dosage fonn is substantially free of reducing sugars.
(13) .A solid dosage font according to any one of (7) to (12), wherein said
solid dosage form has less than 2.0 % (\v/w) of reducing sugars. (14) A

X : _ jars. (14),
and §1° %Q&%@gﬂ%{%@ggg t £ding 19,20y ong: DHLIR L 2 Whera R Said solid

c?sage an 0.3 % (w/w) of reducing sugars. (15) A solid
prepdursinye fof niracwoidingad sppdrabrmipdpinoyrwmdheien S desne have
sevegﬁls_g%%«{aoi&shaﬁ)!:e@%i?@ G-08 Yo S of Fedusing SHAA SN dB8ablets
solid dosage form accérding to any one of (1),21(%6and (7) to (15) having
are igletiivniOg 43 Comeernation maw) BFRmra® rieiy 20T SulidWosege
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% concentration (w/w) of RNH-6270 The solid dosagé form
the facuorthitions teyiabint szetpr(Bythiibiq Direc{esy HliNer ressrfarnoiiatipns 1s
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“to any one of (2), (5) and (7) to (15(%, having less than 0.05 % )
patiggnceHransAcpivANyBLamis sty e Joy TIse Stiererssalienioht akdordlirto
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of total impurities.” (21) The solid dosage form according to any one of (4)
aforgs@s)oned/prgMEBsthan 0.5 % concentration (\v/w) of RNH-6270 and. less

than 1.5 % concentration (w/w) of total impurities. 8

[Summary of the Invention]

The object of the present invention is to provide a solid dosage form comprising
olmesartan medoxomil and amlodipiné or a pharmacologically acceptable salt thereof
with improved stability of the active ingredients and reduced weight. In accordance
with the present invention, problems associated with the preparation of a solid dosage
form comprising olmesartan medoxomil and amlodipine or a pharmacologically
acceptable salt thereof can best be handled by means of the preparation of formulations

that are substantially free of reducing sugar in the formulation.

The present invention provides solid dosage forms comprising olmesartan
medoxomil and amlodipine or a pharmacologically acceptable salt thereof, which are
characterized by having less than 2.5 % concentration (w/w) of RNH-6270, less than
0.4 % concentration (w/w) of Impurity D and less than 5.1 % concentration (w/w) of
total impurities and by being substantially free of reducing sugar (particularly a dosage
form for the prophylaxis or treatment of hypertension), the use of olmesartan
medoxomil and amlodipine or a pharmacologically acceptable salt thereof to
manufacture the aforementioned solid dosage form (particularly a dosage form for the
prophylaxis or treatment of hypertension), a method for preventing or treating a disease
(particularly hypertension) in which the aforementioned solid dosage form comprising
pharmacologically effective amounts of olmesartan medoxomil and amlodipine or a

pharmacologically acceptable salt thereof is administered to warm-blooded animals



(22) The solid dosage form according to any one of (4) to (15), having less

than 04 % concentration (w/w) of 1ThH-6270 and less than 1.5 %

concentration (w/w) of total impurities. (23) The solid dosage form
‘WQEeeHigXd any one of (1) to (6) and (16) to (22) wherein thePCT/GB2007/003933

concentration of said impurity or impuréties is that measured after

accelerated testing of said solid dosage form for three months at 40t and

75% relative humidity. (24) The solid dosage form according to any one

of (1).to, (23) wherein the amloclipjne js present in the form of its besylate
OSEH TES FbRaE A ALLORRG JorBhGF B A 1
mBdeRemngomprisingigngasmotephanhatoltigicacty dsieaptatierasititivies.

(26). The solid dosage form according to (25), wherein the one or more
RS U BRSNS o b A BE B ANRT Y
hylpbricants,) binde s tisielegrapBmremdsifiers siahitiz ¢hs, sotid eotiugs fand of the

. diluents, (27) The solid %?s e font according to.(26), whergein the
R A PO S NG o o2 e B o e
fotloedrgingtot(24) fomaelein the ubrican is magnesium stearate, (29) The
solid dosage form according to (26), wherein the disintegrant is
pregelatinised starch and/or eroscarmellose sog}ium. (30) The solid
dosage form according to any.one oft}to (29), Wherein the solid dosage
e according to (30),
where'ln the tablet is prepared by direct c ion. (32) The solid

least one elastic film. (BRI§E soliddeSage fouraccording to (32),
wherein the elastic film contains at least one hy@gophilic polymer. (34)

The solid dosage form accordi tal(B?é)g her&i]g th%@ drophilic polymer
is polyvinyl alcohol and/or mac?tgg 0( ;N%Q ff’ age fool'
according to any one of (1) to (34), comprising 20 to 40 mg of olmesartan

medazoinil. i ] _
Specifically, the present invention provides:

(1) A solid dosage form comprising olmesartan medoxomil and amlodipine or a
pharmacologically acceptable salt thereof, having less than 2.5 % concentration (w/w)
of 4-(1-hydroxy-1-methylethyl)-2-propyl-1-[[2°-(1 H-tetrazol-5-yl)biphenyl-4-
yljmethyl]-1H-imidazol-5-carboxylic acid (RNH-6270).

) A solid dosage form comprising olmesartan medoxomil and amlodipine or a
pharmacologically acceptable salt thereof, having less than 0.4 % concentration (w/w)
of 3-ethyl-5-methyl-2-[(2-aminoethoxy)methyl]-4-(2-chlorophenyl)-6-methylpyridine-
3,5-dicarboxylate (Impurity D).

(3) A solid dosage form comprising olmesartan medoxomil and amlodipine or a
pharmacologically acceptable salt thereof, having less than 5.1 % concentration (w/w)
of total impurities.

(4) A solid dosage form comprising olmesartan medoxomil and amlodipine or a
pharmacologically acceptable salt thereof, having less than 2.5 % concentration (w/w)
of RNH-6270 and less than 5.1 % concentration (w/w) of total impurities.

5) A solid dosage form according to (1) or (2), further comprising
hydrochlorothiazide or a pharmacologically acceptable salt thereof.

(6) A solid dosage form according to (5), having less than 7.3% concentration (w/w)

of total impurities.



9 (36) The solid dosage form according to any one of (1) to (35),
comprising 5 to 10 mg of amlodipine or a pharmacologically acceptable

salt of analodipine equivalent to 5 to 10 mg of anilodipine. ( (22,1.33% i
WO ié/%%%rm according to any one of (1) to (36), comprising{;;l ./ o%@g}@é%s

of hydrochlorothiazide or a pharmacplogically acceptable salt of
hydrochlorothiazide equivalent to 12.5 to 25 mg of hydrochlorothiazide.
(38) A method for the treatment or prophylaxis of hypertension in a

(7 vvam&kaqg%gm i8:n6e4 tbensal. comprising administenngiasaid

animal an effective amount of a'solid dosage form according to any one of
pharpacriggippllyzaceriatds seidharaes sycteisadcsrdtherts &P BRésof (1) to

subsi3A e mandiaciuesatadmedicament for the treatment or prophylaxis
of hypertension. (40) A solid dosage form according to any one of (1) to

(8) (37) rids@onrendarBatRrartiBe HdphyIasst perEAdeaaiten is

subs@ﬁﬁ&ﬂt?tﬂb e Rrawipgs] &ig.rd shows the results for the concentration of
Impurity D and RNH-6270 as measured in Test Example 1 for Olmetec(r),

) NofvastdylarmesoferiatientdBrERdhpBheisiHRE foliddaties Brm is

subsBefRieper Exprppleils kigad shows the results for the rates of dissolution
for the formulation of Exam%ggl and the formulation of Reference

(10) Exéniplédiagearclsm eacirdresteGmplerinsad e blaseapiion éf the

substBYERTeRlee ofTheSRliddesage form of the present invention contains
olnaesartan mcdoxomil. and amloggtine or a pharmacologicall

(11) acéeppaisld araacsiirmpae]iiagits Honvemgraanihiolig ey &fyifurther
subg%ﬁWQQ‘g&g@géi@@g@uor a pharmacologically acceptable acid. salt

thereof . Ohnesartan. naedoxomil can easily be produced according to
-(12)thefhetid de gz ibsarritomdingro SiabiBerdirisiesmd Rrlifgiopase form is
substeliRedsiseloassldmy suPatent No. 5,616,599.

(13) A solid dosage form according to any one of (7) to (12), wherein said solid
dosage form has less than 2.0 % (w/w) of reducing sugars.

(14) A solid dosage form according to any one of (7) to (12), wherein said solid
dosage form has lessthan 0.3 % (w/w) of reducing sugars. ‘

(15) A solid dosage form according to any one of (7) to (12), wherein said solid
dosage form has less than 0.05 % (w/w) of reducing sugars.

(16)  The solid dosage form according to any one of (1), (5) and (7) to (15) having
less than 0.5 % concentration (w/w) of RNH-6270.

(17) The solid dosage form according to any one of (1), (5) and (7) to (15) having
less than 0.4 % concentration (w/w) of RNH-6270.

(18)  The solid dosage form according to any one of (2), (5) and (7) to (15), having
less than 0.3 % concentration (w/w) of Impurity D. ~

(19) The solid dosage form according to any one of (2), (5) and (7) to (15), having
less than 0.05 % concentration (w/w) of Impurity D.

(20)  The solid dosage form according to any one of (3) and (5) to (15), having less
than 1.5 % concentration (w/w) of total impurities.

(21) The solid dosage form according to any one of (4) to (15), having less than 0.5
%o concentration (w/w) of RNH-6270 and less than 1.5 % concentration (w/w) of total

Impurities,



10 Analodipine can be easily produced according to the methods

disclosed in the art, suitable examples including the methods disclosed in

US Patent No. 4,572,909. Arnlodipine can be used as a pharmacologicall
WS8R B Tacid salt thereof; such as a besylate, maleate, fumBfat&B2007/003933

camsylate, hydrochloride, hydrobroraige, lactate, tartrate, citrate,

mesylate, nicotinate, gluconate and the like, as well as in the form of a

free base. Of these, amlodipine besylate is preferably used.

drgghlorathiazide be j oduced ac in t t
R R L e B e 04
Yoy SnPatE At NO(vE 02 6 LRITHFHZ76omp tasnthanrhé & bynronhittifiazide fsotal
im%-Y%Qé%rsoe,4-dihydro-211- 1,2,4,-benzothiadiazin-7-sulfonarnide

,1-dioxide. The hydrochlorothiazide of this invention includes

(2pharrhbesidyichlipsrtoptasieosditg thersofnforBilartmp(é) ankdydohaldgenic
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acaiarsbitfotiomoitssial kit chswes, forndibt Shrshyrsutibitut 46 Witn&75% relative

11M§gin atom(s) such as methanesollonate, trifluoromethanesulfonate or
esthanhesulfonate; a C6-C10 arylsulfonic acid salt, which may be optionally

(2ubstibeselidide agrionakytghiegiesinsoch abbetréibsulfonatdber
az%% {GRESYHRNAIG A &&fg&a&f’ﬁéﬂss?ﬂ%%ﬁ‘ﬁ.S“Ch as acetate, malate,

ate, stuiccinate, citrate, tartrate, oxalate or maleate; or an amino acid

(2§éa!t slibh wdithéoghgsiersatgdysimredalenalghniné SaltodAtiingrdat guemios
orfiCi Sall ﬁ[}ﬁ%%oag% Ig%g%%%%mgg%gﬁggglts are the hydrochloride,

nitrate, sulfate or phosp e particularly preferred. salt is

(2RydroEhiaiodie. dosage brenzsgeriivgtiveMiventisreintibsolid dosate form
pHIAS IR %o%%f@gd&eﬁ@ﬁQ& %é%%i&%@?ﬁ%%@?&fﬁlgm Qe %nts, binders,

concentration {w/w), and more preferably less than. 0.4'% concentration
digiptesrenEMpeRsdcrs. stotlieeess peurdi the dadaiishithe solid dosage
(2fpn alse i lass lhan . hob anceniiaipniuu fle Eablk RS HaRea

0,3 % concentration (w/w) and more preférably less than. 0,05%
mMEGREBEABA (WP ST aroirEyapniie et another aspect, the solid dosage
(2form aigoag (8ss Hagm Leth enERRoR M 206, BRI 1888 sium

than 1,5 % concentration (w/w) of total impurities. 11 hi one preferred
stggggeet, the solid dosage form further comprises hydrochlorothiazide or a

(2pharmacalogicalbs acespiahls-sath theres), Wi Rigiaedaspeckeidhis

triple combination solid dosage form (comprising olmesartan medoxorail,

PragRidHpiRd SrsMAREMEREam s EBle salt thereof and

3oy dragRiosei %Qﬁe%ﬁ%&ﬂﬁﬁ%‘%&%‘%@Qﬁ%@ﬁ@%ﬁ?‘%ﬂ@f&ﬂ%é@%ﬁd
solid dosage form has less than 2.5 % concentration (W/Wj, preferably less

dpRgs 60505 BBIESRT &8 Fv/w), and more preferably less than 0 4 %

(3agneeriEaiinm (wWhng O fRN LEL6210: 10 angthalpeefenetasPReehIRG! by direct
triple combination solid dosage foim of the invention, the solid dosage

CHBIhCaT Y has less than 0.4 % concentration (w/w), preferably less than 0

(330 coneenti@tioan v/ mandinaiapielembly tessihar®@89%blet is coated with
concentratjon_(w/w) of Impurity D. In yet another aspect, the triple

at d5mbftstdAsEsId dosage faint also has less than 7.3 % concentration

(38y/w)TandqHeteratly fess thabrdinfqanyentaieniwMAsaE Ot contains at
irggurities. The term "stable" as used herein refers to chemical stability of

e R U FRRGRNTAF d/or amlodipine or a pharmacologically

(3agceptable-agidsalidiprecidpoiiensalid tsagedarasandipgicaian heer is

resence of less than 2.5 % concentration (w/w) of RNH-6270 and/or less

PR 424000 BRIMPAFBIFIOEN) of impurity D and/or less than %
(3soncertieationt (ayotiatakimpdiities hor selidmdosagestormsalibag 20 to 40
invention further comprising hydrochlorothiazide or a pharma.cologically
& ﬁf@%%%ﬂ-?§?é£ Tthie term "stable” as used herein refers to
chemical stability of olmesartan medoxomil and/or amlodipine or a
pharmacologically acceptable acid salt thereof in the solid dosage forms
and indicates the presence of less than 2.5 % concentration (w/w) of
RN-H-6270 and/or less than 0.4 % concentration (w/w) of Impnrity D

and/or leace than 7 2 04 ~ronceantratinn (\w/in) of total imniiritiee Prefarahhvy



of the percent concentrations (w/w) relative to the active substances from
which they are derived. The term "total impurities" as used herein

wo J&ieisip the total degradation products derived from olir  pc1/GB2007/003933
' esartanmedoxomil and aralodipine or a pharmacologically acceptable salt
thereof Where the solid dosage forng further comprises hydro
chlorothiazide or a pharmacologically acceptable salt thereof, the "total
impurities” also include degradation products derived from said

(36) hydraghirethiazidennalobarmaceleaigalh acceptalls palithetdal 5 oA 0
reducing sugar is a type of sugar with an aldehyde group, which allows
- mg ¢hag %3a&e@%ﬁ%ﬁ%ca&ﬁﬁw@égﬁ?&@ﬁgﬁﬁwd%ﬁm &>
to 1GuBeRediglsurgastion. Examples of “reducing sugars” include, but are not
limited to, lactose, %(I)ucose, fructose, glyceralgzgyde %abinose,. 25
(B7)mahkbEelif JRRABE L THACSE RAGSERE RSO, A FHaIRS o860

mg NE i diterABivelas: RyshatesdheEeeiily addagitdimsstbstantially free”
as_used herein refers to the use of a reducing sugay in a concentration
hydipelyl ereihirzidGeme aovit 18 be Ul 42aA fe@?@%‘? ﬁ{‘) 336[%8 dosage
(38)foun prefpralaty: hasessibar? S¥ KW obfadyeing sugatis were-blooded
. preferably less than 03% (w/w) of reducing sugar and most preferably less
aning b RS FRIRA ?BH}Péiﬁﬁl%&éEP&me“% Xt B @onmt of

a soRReseRbihraRiiapceativgherengesiced eoidid@ea)ly contain at least one

thither additive such as a suitable phamiacolocall ce%@ﬁle cipient,
(39)|ubi[i@§rﬂf6im\@r,d8§}ﬁ‘?e%%?§c8 E‘l%if%ﬁf‘éftaﬁﬁ&)ém&? V& §Fdiluent.
marﬁfﬂb’f)@@ S%(ﬁ‘ﬁiﬁi&tﬁhm@lﬂﬂ%@u%@tfilﬁerdmfdﬂpﬁgﬁx%baﬁﬂbﬂlmw?huﬁﬂy Orin

combination, organic excipients including ngn-reduging sugar.deyrivatives
“0sych s o8 Péﬂ“a"l‘ﬁg%‘fdr%miWo?%o‘?%zé;tgtérjzﬁfa’e Rative %ﬁ%ﬁneﬂt
or pASHBEYIAxSITRyRetateistarch, a-starch or dextrin; cellulose derivatives

such as microcrystalline cellulose or silicified raicrocrystailine cellulose;

gum Arabic; d.extran; and pullulan, and inorganic excipients including
[Bristlicate:deivabyes suaipels light antrydrous silicic acid, synthetic 1:3

. aluminum silicate, calcjum silicate or magnesium metasilicate inate;
Fie A ATEE S0 s IS CareY g Ar NS S S sz
in ThydRzgaipRhosnhate eitydalercadmnatetsuchdsicafdivamedsdonatehe
f a]é]d sulfa][gﬁa%uch aﬁalciu gulfate. Of these, silicified inicrocrystalline
OTERYBREE e ?%‘Péi‘gé; ferably used.  Suitable "lubricants”
Fig.inchoesbiu arehotdhimitedates eifdasdidiidd falyherformatatonatiofy stedeié and
cid; stead acigd metal salts such as calcium stearate or magnesium
the %gﬁ‘?g?g:ofé%gg?ﬁ %esﬁiflf%aéj?@\?g}e%s SUiEh'as lél:'f:\évsgﬁ RS %}r%aceti; boric
acid; adipic acid; sulfates such as sodium sulfate; glycol; fumaric acid;
odium benzoate; D,),- leueine; lauryl sulfates such as sodium lauryl
;:Degaﬁ%egerﬁ o m %%%gﬁr%ela%ﬁ ’%8‘ te; silicates such as silicic anhydride or
silichte kytdates ardthe afbienentioned stéiahcethiatvisc@f tthesedoxomil
nd TAINESIT stegrole is preferaply.used... . Suliable bindersiinclude. but
are nothmited id, either nar/idu Iﬁ'/ or'in combination, hydroxypropy
ingied fletos eyndyarosoypity iy thethyhtetsluséopblyvityipsidolidendamacrdggically
accar%gbﬁogwﬁggqg%hsei@gl r to the aforementioned excipients. Suitable
g |S|n?egran s" iRclu e, but are not limited to, either individually or in
combination, cellulose derivatives such as low-substituted hydroxypropy!.
celllgse, carboxymethyl.cellulos Ici
et R R
disqpotypdiny lirpraolisiote] anschsmi catl dhogitie dsthrcheb foddhad se 8 dtsiicas No.
5 69?“ ymethyl starch, sodium carboxymethyl starch, sodium starch
*~glycolate, pregelariuised starch or crosca_rmellose. sodium. Of these,
pregelatinised starch and croscannellose sodium arc preferably used.
Suitable "emulsifiers” include, but are not limited to, either individually or in
combination, colloidal clays such. as bentonite or bee gum; metal
hydroxides such as magnesium hydroxide or aluminum hydroxide; anionic
surfactants such as sodium lauryl sulfate or calcium. stearate; cationic
surfactants such as benzalkonium chloride; and, nonionic surfactants such

as polyoxyothylene alkyl ether, polyoxyethylene sorhitan fatty acid ester or
criernce fattyy acid eactar



14 Suitable "stabilizers" include, but are not limited to, either

individually or in combination, para-hydroxybenzoic acid esters such as

methyl paraben or propyl paraben; alcohols such as chlorobutanol, benzyl
-wWalzes138tBPhenyl ethyl alcohol; benzalkoniuna chloride; phen(ﬂg]s/ﬁ;&%ogg 003933

phenol or cresol; thimerosal; dehydro%etlc acid; and sorbic acid.

Suitable "correctives" include, but are not limited to, either individually or

in combination, sweeteners such as sodium saccharln or aspartame sour

flavoufings such as citric acid, malic acid or tart ac:ld fra
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ingredients to a patient in a. solid form. Suitable solid dosage forms will be

well known to the person skilled in the art, and non-limiting examples of
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Scoa%ﬂ%%ygzg%mt} 53%%2% eg%rg fﬁnﬁﬁ Ing bases. Swtak%lfig e
selkanipiédtisuigar coating bases include saccharose, and these can be
used in combination with one or more additives such as talc, precipitated
calcium carbonate, calcium phosphate, calcium sulfate, gelatin, gum

Arabidpvipvirypypicidanecatianp tieiraid dossggstie brampidbasr.> %
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hydroxypropy! celiulose, hydroxypropyl methyl cellulose "Opadry(r)
ro¥eR38dss thmite) o W@i@ﬁg@&&%ﬁﬁl@fﬂ’&mﬁ%dﬂ Bﬁw)\er asp eot of the
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earboxymethyl cellulose; synthetic polymers such as polyvinyl a.ceta

Peffery arApoREEA3 YARTReENE I metAEyiatbreisalyPREEDLY Less than 0.05%
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available from Colorcon polyvmylaleol polyetlayiene glycol
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(@ndhrsacsegelhanspelysaccharides such as pullula.n. Of these, polyvinyl
alcohol and macrogol are preferably used.
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Suitable examples of enteric film coating bases include cellulose
derivatives such as hyclroxypropyl methyl cellulose, phthalate

WO zogﬁg?ﬁgpropyl methyl cellulose acetate succinate, carboityra-giayi-8thMo3933
: ulose and cellulose acetate phthalate; acrylic 16 acid derivatives such
as methacrylie acid copolymer L, mgethacrylic acid copolymer LD and
methacrylic acid copolymer S; and natural substances such as shellac.
Suitable examples of sustained release film coating bases include

Ce&H‘Qﬁ@ﬁ%E@@éﬁ/@@%ﬂ@%%@ﬁM&%élm andrasndiegsidderivatives

such as aminoalkyl met ac%ate copolymer RS, ethyl acrylate-methyl
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In addition, the coating films may also contain suitable pharmacologlq [y
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as tilhetctdknbightof the solltid otagbtiotatacomaimdeldaiesartdisble 1, in terms
naedoxornil and amlodipine or a pharmacologically acceptable salt thereof
as the sole active agents, containing 40 mg of ohnesartanmedoxomil
amounts to 100 mg to 300mg, preferably to about 200rng. The total weight
of the solid dosage forrn containing ohnesannu medoxomil and
arnlodipine or a pharmacologically acceptable salt thereof as the sole

active agents, containing 20 rag of olmesartan rnedoxomil amounts to 50
ma to 150ma nrefarablvy t0o abhoirit 100ma The total weinht of the trinle




18 glomerular nephritis or nephrosclerosis), or cerebrovascular disease
(cerebral infarction or cerebral hemorrhage)] and the like. [Examples]
The present invention will be described in more detail by way of th

- Wi RBHRY ¥amples, but the scope of the present invention is chﬁT{ﬁﬁ% 7/003933

thereto. Example 1 Composition of a taplet: Olniesartan medoxorail40.00
mg Amlodipine besylate13,89 mg Pregelatinized starch70 00 rag Silicified
microcrystallinc cellulose65.31 mg Crosearmellose sodium10.00 mg

AopSRILM RIeArAER.8Y WQ&Q{X@’[& 129009 LB EIGPIA0R A0 By

are derived.

The term “total impurities” as used herein refers to the total degradation
products derived from olmesartan medoxomil and amlodipine or a pharmacologically
acceptable salt thereof. Where the solid dosage form further comprises
hydrochlorothiazide or a pharmacologically acceptable salt thereof, the “total
impurities” also include degradation products derived from said hydrochlorothiazide or

a pharmacologically acceptable salt thereof.

A reducing sugar is a type of sugar with an aldehyde group, which allows the
sugar to act as a reducing agent, for example in a Maillard reaction or a Benedict’s
reaction. Examples of “reducing sugars” include, but are not limited to,lactose,
glucose, fructose, glyceraldehyde, arabinose, mannose, galactose, maltose, xylose,

cellobiose, mellibiose, maltotriose, and the like, as well as hydrates thereof.

The term “substantially free” as used herein refers to the use of a reducing sugar
in a concentration less than is suitable for it to be used as an excipient. The solid dosage
form preferably has less than 2.0% (w/w) of reducing sugars, more preferably less than

0.3% (w/w) of reducing sugar and most preferably less than 0.05% (w/w) reducing

sugars.

The solid dosage form of the present invention can where desired additionally
contain at least one further additive such as a suitable pharmacologically acceptable

excipient, lubricant, binder, disintegrants, emulsifier, stabilizer, corrective or diluent.

Suitable “excipients” include, but are not limited to, either individually or in
combination, organic excipients including non-reducing sugar derivatives such as
sucrose, trehalose, mannitol or sorbitol; starch derivatives such as com starch, potato
starch, a-starch or dextrin; cellulose derivatives such as microcrystalline cellulose or
silicified microcrystalline cellulose; gum Arabic; dextran; and pullulan, and inorganic

excipients including silicate derivatives such as light anhydrous silicic acid, synthetic



Tablets were prepared according to the composition listed above using
the following steps. The powder mixture was prepared in a tumbling

WO 29$§%g§{09y mixing the active ingredients (milled ohuesartangpedoxithozoss
: and arniodipine besylate) with pregelatinizcd starch, silicified

microerystalline cellulose and crosggumellose sodium. The powder
mixture was then screened, using a screening mill, with a 1.9 min screen.
The screened powder mixture was blended again in a tumbling blender.

AumMAgNesIuMm sigarate wasdded o the.powdstimixaad.pisnded idhetes

tumbling blender to produce the final blend. The final blend was
such gpibreEsedlaie Siskegcapho s aip RIS LSRG AYGanshrbssrial SHy At

carboHIAREARPLQRYALE 19 the Jablet Slrengties sudihf caRting SUSRRNSINNINGS
_prepared by dispersing Op adrylO Il in purified water. The tablet cores
silici fad epesrrrEsh %&é%ﬁ%&%@%ﬂ@@ﬁ?ﬁ%%&ﬁ% equipment. 19
Example 2 Composition of a tablet: Obaiesartan medoxomil Amlodipine
besylate Hydrochlorothiazide Pregelatinized starch Silicified

ricrsElstalnbiicaB )| drdudro SehATaTRISE bl i MihghEGIRTGER i
com Y (A EQRRWGIGRE acid metal salts such as calcium stearate or magnesium

stearate; talc; colloidal silica; waxes such as beeswax or spermaceti; boric acid; adipic
acid; sulfates such as sodium sulfate; glycol; fumaric acid; sodium benzoate; D,L-
leucine; lauryl sulfates such as sodium lauryl sulfate or magnesium lauryl sulfate;
silicates such as silicic anhydride or silicate hydrate; and the aforementioned starch

derivatives. Of these, magnesium stearate is preferably used.

Suitable “binders’ include, but are not limited to, either individually or in
combination, hydroxypropyl cellulose, hydroxypropyl methyl cellulose,
polyvinylpyrrolidone, macrogol and compounds similar to the aforementioned

excipients.

Suitable “disintegrants” include, but are not limited to, either individually or in
combination, cellulose derivatives such as low-substituted hydroxypropyl cellulose,
carboxymethyl cellulose, calcium carboxymethyl cellulose or internally crosslinked
sodium carboxymethyl cellulose; cross-linked polyvinylpyrrolidone; and chemically
modified starches/celluloses such as carboxymethyl starch, sodium carboxymethyl
starch, sodium starch glycolate, pregelatinised starch or croscarmellose sodium. Of
these, pregelatinised starch and croscarmellose sodium are preferably used.

Suitable “emulsifiers” include, but are not limited to, either individually or in
combination, colloidal clays such as bentonite or bee gum; metal hydroxides such as
magnesium hydroxide or aluminum hydroxide; anionic surfactants such as sodivm
lauryl sulfate or calcium stearate; cationic surfactants such as benzalkonium chloride;
and nonionic surfactants such as polyoxyethylene alkyl ether, polyoxyethylene sorbitan

fatty acid ester or sucrose fatty acid ester.



the following steps. The powder mixture was prepared in a tumbling
blender by mixing the active ingredients (milled ohnesartan medoxamil,

- WaisipMebesylate and. hydrocHorothiazide) with pregelatibPel/ SE/003933
silicified microcrystalli_n.e cellulose an%croscannellose sodium. The
powder mixture was then screened, ulf g a screening mill, with a 1.9 mm
screen. The screened powder mixture was blended again in a tumbling
blender. Mamesiurn stearate was added to the powder mix and

blended in the tumbling blender to produce the final blend. The final blend

was GompkessediMa-slighity cenyextabietailsiog @ retdpt piessdiaesizén
and shape appropriate to the tablet strength, The coating suspension
QY Far B by WS ETRTRG SR A 18 il ATHBLP At 8P4 RITER R Bres
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20 Reference Example 1 (O1lmetee(r) based forr?#l tion) Coggosmon of a
e ;
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adi@Wwnsubstiigeeidydroxypropylcellulose 80 00 mg Microcrystalline
cellulose40.00 mg Lactose monohydrate232.51 mg
Suitable “correctives” include, but are not limited to, either individually or in
combination, sweeteners such as sodium saccharin or aspartame; sour flavourings such
as citric acid, malic acid or tartaric acid; and fragrances such as menthol, lemon or

orange fragrance.

Suitable “diluents” include, but are not limited to, either individually or in
combination, mannitol, sucrose, calcium sulfate, calcium phosphate, hydroxypropyl
cellulose, microcrystalline cellulose, water, ethanol, polyethylene glycol, propylene
glycol, glycerol, starch, polyvinylpyrrolidone, magnesium metasilicate aluminate, and

mixtures thereof,

The “solid dosage form™ of the present invention comprises any dosége form .
used by the person skilled in the art to deliver one or more pharmacologically active
ingredients to a patient in a solid form. Suitable solid dosage forms will be well known
to the person skilled in the art, and non-limiting examples of the solid dosage form of
the present invention include tablets (including sublingual tablets and tablets that
disintegrate in the mouth), capsules (including soft capsules and microcapsules),

granules, pills and lozenges. Of these, tablets are most preferred.

A solid dosage form of the present invention may be produced using any
commonly used method well known to a person skilled in the art of pharmaceutical
formulation technology and there are no particular limitations thereon. Examples of
suitable methods include those disclosed in publications such as Powder Technology
and Pharmaceutical Processes [D. Chulia et al., Elsevier Science Pub. Co. (December 1,
1993)].



Hydroxypropyleellulose10.00 mg Magnesium stearate3.60 mg Opadry(r)

OY S 38956 12.00 mg Total weight432,00 mg Tablets were prepared

according to the composition listed above using the followi

. WO 2??1%%@&/?/%& mixture was prepared in. a wet high-shear grarr]%guclzttor (§/07/003933
mixing the active ingredients (milled plmesartan medoxoniii, arnlodipine
besylate) with low-substituted hydroxypropyleellulose, microcrystalline
cellulose, lactose monohydrate and hydroxypropylcellulose and then
kneaded with purified. water. The wet granules were screened, using
a screening mill, with a 9.5 mm screen, and then dried in a fluid bed dryer.
Thé delget gfihessmetiserdoncruimptaisefden méTem CWRRTSSED mm
screen, : ranule
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suspension was prepared by dispersing Opadryg OY S 38956 (white) in.

convputifiee] watbrd¥ hectabiev dozeanultiorvari aranedaing rotieaherseing
standard coating. 21 Test Example 1 Storage stability test The tablets
of Example 1 to be tested were put into I-IDPE bottles with desiccant, and

thelbettibt werdaivsed figipserhiavEmPE Besetsorprerbicediiyitheat least
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type well known in the art can be used, and as film coating bases, suitable examples
include sugar coating bases, hydrophilic film coating bases, enteric film coating bases

and sustained release film coating bases.

Suitable examples of sugar coating bases include saccharose, and these can be
used in combination with one or more additives such as talc, precipitated calcium
carbonate, calcium phosphate, calcium sulfate, gelatin, gum Arabic,

polyvinylpyrrolidone and pullulan.

Suitable examples of hydrophilic film coating bases include cellulose derivatives
such as hydroxypropyl cellulose, hydroxypropyl methyl cellulose (e.g., Opadry® OY S
38956 (white), commercially available from Colorcon, Inc.), hydroxyethyl cellulose,
methyl hydroxyethyl cellulose and sodium carboxymethyl cellulose; synthetic polymers
such as polyvinyl acetal diethyl aminoacetate, aminoalkyl methacrylate copolymer,
polyvinylpyrrolidone, polyvinyl alcohol (e.g., Opadry® II, commercially available from
Colorcon, Inc.), polyvinylalcol-polyethylene glycol graft-copolymers (e.g., Kollicoat®
IR, commercially available from BASF) and macrogol; and polysaccharides such as

pultulan. Of these, polyvinyl alcohol and macrogol are preferably used.

Suitable examples of enteric film coating bases include cellulose derivatives
such. as hydroxypropyl methyl cellulose, phthalate hydroxypropyl methyl cellulose

acetate succinate, carboxymethyl ethyl cellulose and cellulose acetate phthalate; acrylic



Impurities derived from degradation of ohnesartan med.oxomil and
anilodipine in the tablets were determined by EPEE (Agilent 1100

systems, Agilent Technologies Ltd.). The results were as follows: (Table

WORWHAR e +Norvasc(r) Example 1 Reference Example RNES2782405/703933
0.38 0.46 Impunty D 0.310.040.04

acid derivatives such as methacrylic acid copolymer L, methacrylic acid copolymer LD

and methacrylic acid copolymer S; and natural substances such as shellac.

Suitable examples of sustained release film coating bases include cellulose
derivatives such as ethyl cellulose; and acrylic acid derivatives such as aminoalkyl

methacrylate copolymer RS, ethyl acrylate-methyl methacrylate copolymer emulsion.

A mixture of two or more different coating bases such as those above may also
be used in a suitable ratio. In addition, the coating films may also contain suitable
pharmacologically acceptable additives such as plasticizers, excipients, lubricants,

opacifying agents, colorants or antiseptics as necessary.

The doses and the dosing ratios of olmesartan medoxomil and amlodipine or a
pharmacologically acceptable salt thereof and, where applicable, hydrochlorothiazide or
a pharmacologically acceptable salt thereof, which are the active ingredients in the solid
dosage form of the present invention, can be changed depending on various factors such
as the activity of each of the active ingredients and the symptoms, age and body weight
of the patient. Although the dosage varies depending on symptoms, age and the like, in
the case of oral administration, the dosage of olmesartan medxomil is typically from 5
mg to 80 mg, preferably 10 to 40mg per day, the dosage of amlodipine or a
pharmacologically acceptable salt thereof is typically equivalent to from 2.5 mg to 20
mg, preferably 5 to 10 mg per day of amlodipine, and the dosage of hydrochlorothiazide
or a pharmacologically acceptable salt thereof is typically equivalent to from 5 mg to 50
mg, preferably 12.5 o 25 mg per day of hydroohiorothiazide for a human adult. The
dosage can be administered from one to six times, preferably one time, per day

depending on the symptoms of the patients.

In addition, the dosing ratio of olmesartan medoxomil and amlodipine or a
pharmacologically acceptable salt thereof, which are the active ingredients in the solid
dosage form of the present invention, can also be changed over a wide range. For
example, the dosing ratio by weight of olmesartan medoxomil and amlodipine or a

pharmacologically acceptable salt thereof can be typically within a range of 1:50 to



Total- impurities 0.87 1.55 As can be seen. in Table 1 and Fig. 1, the
fomaulation. of Example 1, a formulation of the present invention

WO g)%g;&%ypted superior stability compared to oimesartan megpxqhiih@R@o3033
analodipine foimulations commercially available as Ohnetec(r) and

Norvasce, respectively.  Based on7the results presented in Table 1 and
Fig. 1, a conelation can also be seen between the formation of impurities
and the presence or absence of reducing sugars in the fount:dation.

50:1RsferensR/ ExamPiadhoalich: has Jactasesinihe fesatladignmhogtatablets

relatively high level of total impurities after three months, | ntrast, the
ORI DA DIDE GiH0 ST T O PR L i the
olm ERrmatiationcaaehongeawiRatyinae-a signifisesthglonsrdeygliaghitotalt thereof

impurities relative to Reference Example 1. hgnsé, the data |g1 Table 1
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CqUINALFRS P SRR TRl SRy TETRASENG for AT, 6 JHpA S biation
furtiedmesapiadpedaxainlband: amie dipinsh ean-bel ipierdves-denebidingtanctsef,

e BT SRS SIS SHae e rulton 2 Tes
phafx@llgidal Brubdeli Al sdis seldiontasienequippatiwilladiode array
shaSRECoPhOlpmeter, sytable for Myl component-Analysis (MCAY YA, <
50:1-50, preferably within a range of 1:5:1-5 to 5:1:1-5. Presently, preferred forms are
tablets comprising 40/10/12.5 mg, 40/5/12.5 mg, 40/10/25 mg, 40/5/25 mg, 20/10/12.5
mg and 20/5/12.5 mg of olmesartan medoxomil, amlodipine or a pharmacologically
acceptable salt thereof equivalent to said amount of amlodipine and hydrochlorothiazide
or a pharmacologically acceptable salt thereof equivalent to said amount of

hydrochlorothiazide, respectively.

The total weight of the solid dosage form containing olmesartan medoxomil and
amlodipine or a pharmacologically acceptable salt thereof as the sole active agents,
containing 40 mg of olmesartan medoxomil amounts to 100 mg to 300mg, preferably to
about 200mg. The total weight of the solid dosage form containing olmesartan
medoxomil and amlodipine or a pharmacologically acceptable salt thereof as the sole
active agents, containing 20 mg of olmesartan medoxomil amounts to 50 mg to 150mg,
preferably to about 100mg. The total weight of the triple combination solid dosage
form containing olmesartan medoxomil, amlodipine or a pharmacologically acceptable
salt thereof and hydrochlorothiazide or a pharmacologically acceptable salt thereof,
containing 40 mg of olmesartan medoxomil amounts to 100mg to 400mg, preferably to

about 300mg.

The solid dosage form of the present invention is effective for the prophylaxis or
treatment of, for example, hypertension or diseases caused by hypertension [more
specifically, hypertension, heart disease (angina pectoris, myocardial infarction,

arthythmia, cardiac insufficiency or hypercardia), kidney disease (diabetic nephropathy,



The key parameters are as follows: Medium:Phosphate buffer solution pH
6.8 +7- 0.5 (hp. Phan-LI) Volume:900 HI- 9 ml. Temperature: 37.0 4- 0.5C
Bath type:USP apparatus 2 Stirrer:50 rpm +/- 2 rpm The amounts of
- WEIA98849329 medoxonail and andodipine besylate dissolved wer&T/6B2007/003933
determined by Multi-Component-Analysis (MCA) of filtered portions of the
solution under test in comparison with respective reference solutions.
(Table 2) Example I - Dissolution (%) Reference Example 1 -- Dissolution

glg@e%@reg%féﬂién o%dn%)fagrrggclerosis), or cerebrovascular disease (cerebral infarction

or cerebral hemorrhage)] and the like.

[Examples]
The present invention will be described in more detail by way of the following

examples, but the scope of the present invention is not limited thereto.

Example 1
Composition of a tablet: ;
Olmesartan medoxomil 40.00 mg
Amlodipine besylate 13.89 mg
Pregelatinized starch 70.00 mg
Silicified microcrystalline cellulose  65.31 mg
Croscarmellose sodium 10.00 mg
Magnesium stearate 0.80 mg
Opadry® II 8.00 mg
Total weight 208.00 mg

Tablets were prepared according to the composition listed above using the
following steps.

The powder mixture was prepared in a tumbling biender by mixing the active
ingredients (milled olmesartan medoxomil and amlodipine besylate) with pregelatinized
starch, silicified microcrystalline cellulose and croscarmellose sodium.

The powder mixture was then screened, using a screening mill, with a 1.9 mm
screen. The screened powder mixture was blended again in a tumbling blender.

Magnesium stearate was added to the powder mix and blended in the tumbling
blender to produce the final blend. The final blend was compressed into slightly convex
tablets using a rotary press, the size and shape appropriate to the tablet strength.

The coating suspension was prepared by dispersing Opadry® I in purified
water. The tablet cores underwent a film-coating procedure using standard coating

equipment.



84.0 74.0 Amlodipine besylate 91.7 89,4 As can be seen in Table 2
and Fig. 2, the formulation of Example 1 demonstrated superior
WO% 6’#9&9” properties for both olmesartan medoxemil and apgi@@diRng7/003933
esylate compared to the formulation of Reference Example 1. Test
Example 3 Storage stability test  1d he tablets of Example 2 to be tested
were put into IMPE bottles with desiccant, and the bottles were closed ti
.244 with a ILDPE screw. The tablets in the bottles were stored at 40C
EX%QI?@;]S% R..H. (the accelerated test) for 3 months. 1-rripurities
erived from degradation of ohnesartan medoxomil, amlodipine and
hy&reeietiipieoideahlefe tablets at th.e end of the 3 month period were
der@ﬂﬂé@&ﬁﬁ&%@o%ﬁﬁp (Agilent 1100s8ystea}s, Agilent Technologies

Ltd.). The results were as follows: (Ta%le 3)

Amlochpme besylate

Hydrochlorothiazide 12.50 mg
Pregelatinized starch 105.00 mg
Silicified microcrystalline cellulose  112.41 mg
Croscarmellose sodium 15.00 mg
Magnesium stearate 1.20 mg
Opadry® 11 10.00 mg
Total weight 310.00 mg

Tablets were pfepared according to the composition listed above using the
following steps.

The powder mixture was prepared in a tumbling blender by mixing the active
ingredients (milled olmesartan medoxomil, amlodipine besylate and ‘
hydrochlorothiazide) with pregelatinized starch, silicified microcrystalline cellulose and
croscarmellose sodium.

The powder mixture was then screened, using a screening mill, with a 1.9 mm
screen. The screened powder mixture was blended again in a fumbling blender.

Magnesium stearate was added to the powder mix and blended in the tumbling
blender to produce the final blend. The final blend was compressed into slightly convex
tablets using a rotary press, the size and shape appropriate to the tablet strength.

The coating suspension was prepared by dispersing Opadry® II in purified
water. The tablet cores underwent a film-coating procedure using standard coating

equipment.



Olmetece +Nonasca Example 1 Example 2 RNE1-6270 0.57 0.38 0.34
Impurity D 0,31 0,04 <0.04 Total impurities

WO 2008/032107 PCT/GB2007/003933
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Reference Example 1 (Olmetec® based formulation)

Composition of a tablet:

Olmesartan medoxomil 40.00 mg
Amlodipine besylate 13.89 mg
Low-substituted hydroxypropylcellulose  80.00 mg
Microcrystalline cellulose 40.00 mg
Lactose monohydrate 23251 mg
Hydroxypropylcellulose 10.00 mg
Magnesium stearate 3.60 mg
Opadry® QY S 38956 12.00 mg

Total weight 432.00 mg

Tablets were prepared according to the composition listed above using the
following steps.

The powder mixture was prepared in a wet high-shear granulator by mixing the
active ingredients (milled olmesartan medoxomil, amlodipine besylate) with low-
substituted hydroxypropyleellulose, microcrystalline cellulose, lactose monohydrate and
hydroxypropylcellulose and then kneaded with purified water.

The wet granules were screened, using a screening mill, with a 9.5 mm screen,
and then dried in a fluid bed dryer.

The dried granules were screened, using a screening mill, with a 1.9 mm screen.

Magnesium stearate was added to the screened granules and blended in the
tumbling blender to produce the final blend. _

The final blend was compressed into slightly convex tablets using a rotary press,
the size and shape appropriate to the tablet strength.

The coating suspension was prepared by dispersing Opadry® OY S 38956
(white) in purified water. The tablet cores underwent a filmcoating procedure using

standard coating.



0._87 0.57 As can be seen in Table 3, the formulation of Example 2, a
triple combination formulation of the present invention demonstiated.

WO 2 b@&{%}[};‘tablhty compared to olmesartan medoxornil and apleRiRHR7/003933
ormulations commercially available as Oirnetec(r) and Norvasc(r),
respectively, with significantly loweplevels of RNI-1-6270 and Impurity D
even after accelerated testing for 3 months, The triple combination
formulation of the present invention, showed excellent stability; indeed, it

n be se! from the % omparison that the stability was even a little
Test ﬁ?‘%?]t% ﬁbl %}/i e combination product of the present
|n@hﬂMIeﬁeﬂEnmeBMp@ﬂedm%BﬂEWE brédefutish gesiceant,
and éor})g)r e%lwé%l S0 %%Et?al@\g gLafbsanple?, anaRilelsh dissetuionvere

equipp e Wlt e array spectrophotometer, suitable for

store}lcﬂl ﬁttﬂowmﬁ(nalﬁﬁw aaylnatedsed) fid Reydarameters are as
ollpws: Medi P
o RS RNE Rl O S BB AL A R e

h rature: 37.00.5C Bath type:UST' apparatus 2
in the tablets were determined by HPLC (Agilent 1100 systems, Agilent Technologies

Co., Ltd.). The results were as follows:

(Table 1)
Olmetec® + Norvasc® | Example 1 | Reference Example 1
RNH-6270 0.57 0.38 0.46
Trpurity D 0.31 0.04 0.04
Total
- 0.87 1.55
impurities

As can be seen in Table 1 and Fig. 1, the formulation of Example 1, a
formulation of the present invention demonstrated superior stability compared to
olmesartan medoxomil and amlodipine formulations commercially available as

Olmetec® and Norvasc®, respectively.

Based on the results presented in Table 1 and Fig. 1, a correlation can also be
seen between the formation of impurities and the presence or absence of reducing
sugars in the formulation. Reference Example 1, which had lactose in the formulation,
had a relatively high level of total impurities after three months. In contrast, the
formulation of Example 1 was substantially free of reducing sugars in the formulation
and consequently had a significantly lower level of total impurities relative to Reference

Example 1.

Thus, the data in Table 1 and Fig.1 indicate that the stability of dosage forms
comprising olmesartan medoxomil and amlodipine can be improved depending on the

presence or absence of reducing sugars in the formulation.



Stirrer:50 rpm +1- 2 rpm 'file amounts of olmesarta.n medoxomil,
amlodipine besylate and hydrochlorothiazide dissolved were determined
by Multi-ComponentAnalysis (MCA) of filtered portions of the solution

. WORHRH R comparison with respective reference solutions. ThE/ FEEIRY003933
from Test Example 2 above are inclu Ed for comparison. (Table 4)
FReference iExample 1 Example 2 Olmesartan medoxomil 74.0 84.0 82.0
Amlodipine besylate 89.4 91.7 90.0

Test Example 2 Dissolution test
For dissolution testing of a tablet of Example 1, an EP/USP dissolution tester

equipped with a diode array spectrophotometer, suitable for Multi-component-Analysis
(MCA) was used.

The key parameters are as follows:

Medium: Phosphate buffer solution pH 6.8 +/- 0.5 (Jap. Pharm)
Volume: 900 +/- 9 mL

Temperature: 37.0 +/- 0.5°C

Bath type: USP apparatus 2

Stirrer: 50 rpm +/- 2 rpm

The amounts of olmesartan medoxomil and amlodipine besylate dissolved were
determined by Multi-Component-Analysis (MCA) of filtered portions of the solution

under test in comparison with respective reference solutions.

(Table 2)
Example 1 - Reference Example 1 —
Dissolution (%) Dissolution (%)
Olmesartan medoxomil 84.0 74.0
Amlodipine besylate 917 89.4

As can be seen in Table 2 and Fig. 2, the formulation of Bxample 1
demonstrated superior dissolution properties for both olmesartan medoxomil and

amlodipine besylate compared to the formulation of Reference Example 1.

Test Example 3 Storage stability test

The tablets of Example 2 to be tested were put into HDPE bottles with desiccant,
and the bottles were closed tightly with a HDPE screw. The tablets in the bottles were
stored at 40°C under 75% R.H. (the accelerated test) for 3 months.

Impurities derived from degradation of olmesartan medoxomil, amlodipine and

hydrochlorothiazide in the tablets at the end of the 3 month period were determined by



Hydrochlorothiazide 199,0 As can be seen in Table 4, the
formulation of Example 2 demonstrated. excellent dissolution properties
WO 2 @991%§altan medoxomil, amlodipine besyl ate and hydro ¢dpkes387/003933
On the basis of the above experiments, it can be readily
determlned that both the quality angqthe stability of tablets of Examples 1
and 2 prepared according to the present invention are fully satisfactory.
25 [Industrial Applicability] According to the present invention, a stable

HPLY QQ df%n?%d8 %en%p%ggn?'fg@%?ﬁ@géE@PXEm andanaledipiae as a

acologlca accép re6f, and optionally comprising
follohga:lrochlorothiamde is obtained. CSLI. P

(Table 3)
Olmetec® + Norvase® | Example 1 Example 2
RNH-6270 0.57 0.38 0.34
Impurity D 0.31 0.04 <0.04
Total
0.87 0.57
impurities

As can be seen in Table 3, the formulation of Example 2, a triple combination
formulation of the present invention demonstrated superior stability compared to
olmesartan medoxomil and amlodipine formulations commercially available as
Olmetec® and Norvasc®, respectively, with significanily lower levels of RNH-6270
and Impurity D even after accelerated testing for 3 months. The triple combination
formulation of the present invention showed excellent stability; indeed, it can be seen
from the above comparison that the stability was even a little higher than that for the

double combination product of the present invention tested in Test Example 1.



26 CLAIMS 1. A solid dosage foinicomprising olmesartan medoxomil and
amlodipine or a pharmacologically acceptable salt thereof, having less
than 2.5 A concentration (w/w) o f 4-(1-hydroxy-I-m ethyl ethylé-z- ropyl- -

- WPr2008(932 0 tetrazol-5-yl)biphenyt-4- yljmethy1]-1H-iinidazol-5- g?}lﬁ) 9‘%@’003933
acid (RNI-1-6270), wherein said solid dosage form is substantially free of
reducing sugars. 2. A solid dosage foffh comprising olmesartan
medoxomil and amlodipine or a pharmacologically acceptable salt thereof,
having less than 0.4 % concentration (w/v) of

Tasbinaoplméthiasolfaifioethoxy)methyl]-4-(2-chloropheny1)-6-
methyigyriginensisrdicarhoyylateH{knpLriv) i yv) erempsarbsalicotofagster
form is substantially free of reducing sugars. 3. A solid dosage fonn :

ARSI (PP BRISTEORIP RHEr i BIEIIE BF 2 BT GrA Ly sis

(eGSRpipRie;salt thereof, having less than 5.1 % concentration (w/w) of total
impurities, wherein said solid dosage form is substantially free of reducing
sugars. 4. A solid dosage fibnn comprising olmesartan medoxomil and

amlodipipg &F suPhasmRCAOIcRINkReceptable salt thereof, having less
than 2.5 % concentration (w/w) of RN11-6270 and less than 53%]1(%3/’?8}%
is

conceMEgHER: (wiw) Bt FHSS [RaRh 34id'sdia d8R
substaptigllyfree ofggdugingsugars. 5. A solid dosage form according to
claim 1 or claim 2, further comprising hydrochlorothiazide or a

pharmEEBRGREEN acbdptable st thereof 6. A solid dosage form

accorgipghte/sdaim SyRavipgalesssthan 7.3% concentration (w/w) of total
impurities. 7. A solid dosage fin comprising olmesartan medoxomil and

amlodipiHEor a pharhRBIGGicaiRPacceptable salt thereof, wherein said

solid dosage form is substantially free of reducing sugars. 8. A solid

dosage form according to any one of claimps 1 to7, wh reiqsaid olid
dosage T A A S OIS S A IR IR B r BRI %BS?X.E&% olid
1Hessgaedamiaseodinglieanseneeleiairis i toRnabengiosaid Sollgsis (MCA)
dosage form has less than 0.3 % (w/w) of reducing sugars. 27 O.A§olid
LR SER Gl o L SRS B AT RS WSVl Caer S eTerene
sdogage forae haslessdhamdt 0 mpie @ pbbveducinglsdgafsr comparison.

(Table 4)
Reference Example 1 Example 2
Olmesartan medoxomil 74.0 84.0 82.0
Amlodipine besylate 89.4 91.7 90.0
Hydrochlorothiazide ' 99.0

As can be seen in Table 4, the formulation of Example 2 demonstrated excellent
dissolution properties for olmesartan medoxomil, amlodipine besylate and

hydrochlorothiazide.

On the basis of the above experiments, it can be readily determined that both the
quality and the stability of tablets of Examples 1 and 2 prepared according to the present

invention are fully satisfactory.



11. The solid dosage form according to any onc of claims | to 10 laving
less than 0.5 % concentration (w/w) of RNH-6270. 12. The solid dosage
rding to any one of claims 1 to 10, having less tha, 3933
WO %%{%glﬁtﬁztion (w/w) of RNH-6270. H.The solid dosage form%écagg%%gg/t%g
any one of claims Ito 10, having lesgsthan 0 3 % concentration (why) of
Impurity D. 14. The solid dosage form according to any one of claims | to
10, having less than 0.05 % concentration (w/w) of Impurity D. 15. The
solid dosage form according to any one of claims 1 to 10 laving less than
1.5 % concentration (w/w) of total impurities. 16. The solid dosage form
[Indugssioimpleaytshe of claims 1 to 10, having less than 0.5 %
co %@éﬁf&%‘%’l&%&‘@r@iéﬁ%v@%?&?@ isssdhando5ae concentatiomhg
ota

(w/w) of t impurities. 17, The solid dosage form_according o any one

olm eI ARCICRPTD ] AR Mg B TIF 6 PROF BRI R AHSFRGAINTP saIT thereot,
and ?_%\li'éf@% Q ang-ess thandoRiISAaansaRtatpRikkAY) of total impurities. 18.
e

solid dosage form according to any one of claims 1 to 6 and 11 to 17
wherein the concentration of said impurity or impurities is that measured
after accelerated testing of said solid dosage form for three months at 40C
and 75% relative humidity. 19. The solid dosage form according to any
one of claims 1 to 18 wherein the amlodipine is present in the form of its
besylate salt. 20. The solid dosage form according to any one of claims 1
to 19, further comprising one or more pharmacologically acceptable
additives. 21. The solid dosage form according to claim 20, wherein the
one or more pharmacologically acceptable additives are selected from
excipients, lubricants, binders, disintegrants, emulsifiers, stabilizers,
correctives and diluents. 22. The solid dosage form according to claim 21,
wherein the excipient is silicified microcrystalline cellulose and/or
mannitol.



MCSLIP 78 23. The solid dosage form according to claim 21, wherein the
lubricant is magnesium stearate. 24. The solid dosage form according to

claim 21, wherein the disintcgrant is pregelatinised starch and/or

croscannellose sodium. 25, The solid dosage form according to any one dfiCSLLP
claims Ito 24, wherein the solid dosagg tbnn comprises a tablet. 26. The

solid dosage form according to claim 25, wherein the tablet is prepared by

direct compression. 27. The solid@iosags form according to claim 25 or

claim 26 wherein the tablet is coated with at least one elastic film. 28. The

solid dosage form according to claim 27, wherein the elastic film contains

1at least oneshiyd @paiic ooty mehpénd bantslia flosage foniil agdandingifine
claim 28, wherein the hydrophilic polymer is polyyinyl alcohgl and/or )

O DB T D S o R B s eniron

(RBy Fomp(isingl 2 {0140 sigy iy Inesprppl MR XML cdhzdhe $olithhenyl-4-
osage foi(lt according to any one of cjai to 30, comprising 5.0 10

R e e A S BETE Bt s e

feamialebitiathily g aldaoiodipings. 32. The solid dosage form

according to one of claims 1 to 31, comprising 12.5to 25 mg of .. .
2y arochlch T HLATE 5 4 B AT A RGBT KA e alodipine

onyidipsarolbidzidl aquiyedbry daltlih&drder Ammggeoicly dracblaraibiameeration
(w/w) of 3-ethyl-5-methyl-2-[(2-aminoethoxy)methyl]-4-(2-chlorophenyl)-6-
methylpyridine—3,S-dicarboxylate (Impurity D), wherein said solid dosage form is
substantially free of reducing sugars.

3. A solid dosage form comprising olmesartan medoxomil and amlodipine
or a pharmacologically acceptable salt thereof, having less than 5.1 % concentration
(w/w) of total impurities, wherein said solid dosage form is substantially free of
reducing sugars.

4. A solid dosage form comprising olmesartan medoxomil and amlodipine
or a pharmacologically acceptable salt thereof, having less than 2.5 % concentration
(w/w) of RNH-6270 and less than 5.1 % concentration (w/w) of total impurities,
wherein said solid dosage form is substantially free of reducing sugars.

5. A solid dosage form according to claim 1 or claim 2, further comprising
hydrochlorothiazide or a pharmacologically acceptable salt thereof.

6. A solid dosage form according to claim 5, having less than 7.3%
concentration (w/w) of total impurities.

7. A solid dosage form comprising olmesartan medoxomil and amlodipine
or a pharmacologically acceptable salt thereof, wherein said solid dosage form is
substantially free of reducing sugars.

8. A solid dosage form according to any one of claims 1 to7, wherein said
solid dosage form has less than 2.0 % (w/w) of reducing sugars.

9. A solid dosage form according to any one of claims 1 to7, wherein said

solid dosage form has less than 0.3 % (w/w) of reducing sugars.



33. Use of a solid dosage form according to any one of claims 1 to 32 in

the manufacture of a medicament for the treatment or prophylaxis of

hypertension. 34. A solid dosage form according to any one of claims 1 tOMCSLL p
32 for use in the treatment or prophylaxis of hypertension. '

27

10. A solid dosage form according to any one of claims 1 to7, wherein said
solid dosage form has less than 0.05 % (w/w) of reducing sugars.

11. The solid dosage form according to any one of claims 1 to 10, having less
than 0.5 % concentration (w/w) of RNH-6270.

12. The solid dosage form according to any one of claims 1 to 10, having less
than 0.4 % concentration (w/w) of RNH-6270.

13. The solid dosage form according to any one of claims 1 to 10, having less
than 0.3 % concentration (w/w) of Impurity D.

14. The solid dosage form according to any one of claims 1 to 10, having less
than 0.05 % concentration (w/w) of Impurity D.

15. The solid dosage form according to any one of claims 1 to 10, having less
than 1.5 % concentration (w/w) of total impurities.

16. The solid dosage form according to any one of claims 1 to 10, having less
than 0.5 % concentration (w/w) of RNH-6270 and less than 1.5 % concentration
(w/w) of total impurities.

17. The solid dosage form according to any one of claims 1 to 10, having less
than 0.4 % concentration (w/w) of RNH-6270 and less than 1.5 % concentration
(w/w) of total impurities.

18. The solid dosage form according to any one of claims 1 to 6 and 11 to 17
wherein the concentration of said impurity or impurities is that measured after
accelerated testing of said solid dosage form for three months at 40°C and 75%
relative humidity.

19. The solid dosage form according to any one of claims 1 to 18 wherein the
amlodipine is present in the form of its besylate salt.

20. The solid dosage form according to any one of claims 1 to 19, further
comprising one or more pharmacologically acceptable additives.

21. The solid dosage form according to claim 20, wherein the one or more
pharmacologically acceptable additives are selected from excipients, lubricants,
binders, disintegrants, emulsifiers, stabilizers, correctives and diluents.

22. The solid dosage form according to claim 21, wherein the excipient is

silicified microcrystalline cellulose and/or mannitol.
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23. The solid dosage form according to claim 21, wherein the lubricant is
magnesium stearate.
24, The solid dosage form according to claim 21, wherein the disintegrant is

pregelatinised starch and/or croscarmellose sodium.

25. The solid dosage form according to any one of claims 1 to 24, wherein the
solid dosage form comprises a tablet.

26. The solid dosage form according to claim 25, wherein the tablet is
prepared by direct compression.

27. The solid dosage form according to claim 25 or claim 26 wherein the
tablet is coated with at least one elastic film.

28. The solid dosage form according to claim 27, wherein the elastic film
contains at least one hydrophilic polymer.

209. The solid dosage form according to claim 28, wherein the hydrophilic
polymer is polyvinyl alcohol and/or macrogol.

30. The solid dosage form according to any one of claims 1 to 29, comprising
20 to 40 mg of olmesartan medoxomil.

31. The solid dosage form according to any one of claims 1 to 30, comprising
5 to 10 mg of amlodipine or a pharmacologically acceptable salt of amlodipine
equivalent to 5 to 10 mg of amlodipine.

32. The solid dosage form according to any one of claims 1 to 31, comprising
12.5 to 25 mg of hydrochlorothiazide or a pharmacologically acceptable salt of
hydrochlorothiazide equivalent to 12.5 to 25 mg of hydrochlorothiazide.

33. Use of a solid dosage form according to any one of claims 1 to 32 in the
manufacture of a medicament for the freatment or prophylaxis of hypertension.

34. A solid dosage form according to any one of claims 1 to 32 for use in the

treatment or prophylaxis of hypertension.



