EPROSARTAN COVPQOSI TI ONS 100011 Field of the Invention [0002] The
present invention relates to a nethod of treatnment of a disorder
nodul at ed king angiotensin Il (Al) receptor <
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congestive heart failure, renal failure, and conbi nations thereof, by
adm nistering to a subject in need thereof, an eprosartan conmpound in
a dose sufficient to treat such disorders (the Recormended Effective
Daily Dose). The invention further relates to providing a drug
product that is bio-equi vapbNsTag coilPbeiADRce drug product that
has eprosartan nesylate as the active substance. Al so, the invention
pertains to a pharmaceutical dosage unit for the adm nistration of
eprosartan and to a pharmaceutical formnulation conprising eprosartan.
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30 preferred dosage units contain from about 200 to about 400 ng of
the eprosartan acid. It is indicated that these are to be taken 1-4
ti mes dail bly 1-2 times daily. This is comrensiy
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Sur pri sing § it was found that eprosartan acid is such a better

bi oavai | abl e eprosartan conpound. [ 0020] Thus, the invention, in



25 the invention provides such an eprosartan acid dosage unit, for
use in a treatnent as referred to above, wherein the treatnent
conpri ses XR{B% fb%fwfga' l'y adm nistration of said dosage gidproobosiFay |
still another aspec the invention provides a phar rraceutl ca ({

formul ati on conprising eprosartan acid and at | east one excipi ent
selected fromthe group consisting of, al pha | act ose nonohydrate and
pi t/al cohols, such as mannitol. 30 [O %22] In yet another aspect, the
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Descri pti opregartae | nvention [0026] 1. Effective dose i n the

treatment of Al receptor-nodul ated di sorders [0027] Eprosartan

serves in the treat nent of disorders nodul ated by_bl ocki ng
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ment i aved EHeowe, DdilBofecomended Effective Daily Dose is 600 ng

(cal cul ated based on eprosartan) as present in eprosartan nesyl ate.

[ 0030] The Recommended Effective Daily Dose effective dose serves to
i nt roduce [P Intraspesudijtiesciatiey typd ferences) itis @bted thag irtbs aresen invention it is

corr eSpondda'ﬂQ:ultany tdégréde\’oelpr(jvw%ré)déﬁ%?ﬁﬁ&@g% Erﬂﬁediate-release formulation for
eprosartan.
25
[0015] “Immediate Release Formulation” means any formulation such that by the time
gprosartan leaves the stomach, it is either in solution or it is in the form of a suspension
of fine particles, i.e. a form from which eprosartan can be readily absorbed. More
particularly, the term “Immediate Release” refers to a release of at least 75 %, and
30 preferably at least 90% of the drug in a dissolved form from the dosage form within 90
minutes, preferably within 60 minutes. Most particularly, the term “Immediate Release”
refers to a release of at least 75% within 45 minutes. Preferred Immediate Release
Formulations release at least 90% of the drug in 30 minutes, more preferably in 15

minutes and most preferably at least 95% of the drug in 15 minutes. The release rates



30admi ni stration of crystalline eprosartan nesylate in a dosage
anount of 600 ng. 6 [0031] More particularly, the Recomrended

Ef fective Jopihobse i s a dose of an eprosartan conpounggibmikdisy
its adm nistration to human subjects, and the subjects exhibit at

| east one of: (a) A nean plasma C of eprosartan of between 2200 and
3600 ng/m; 5(b) A mean pl asma AUCO4 pf eprosartan of between 8000
and 11000 hr.ng/m; "AUC' neans the Area Under plasma concentration
time Cur verefe[rJAQ%%lreﬁ?oee L8 uBErtifed H%cdo?d/a‘?lﬂé wmhee@ﬁ[ea@ét@@pmngcdpg.a
adm nistered in an effective dally 10 dose of from410 to 0 ng.
Pr ef er abl y(USEppodesciiRad BEFMPIE Sadni ni stered in a daily dose of from
420 to 480 ng. More preferably, said daily dose ranges from430 to

470 ny, Rre er ab from 44 referab
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i nvent iln ddssge petrandhabasisoof do sargeartami dreg sbatpnéesthaidhas progtierrbicamailabil i n
a single dahl %e@%sarw,méanwee.fosém #&QyBROI Ng ranges, and nost
preferably conprising 450 ng of eprosartan acid. [0034] Whilst the
benefit of the invention is nore fully enjoyed, in conparison with a
20 si ngl e pproSaminan sTaehednBo®00 ng dosage unit, by the single

adm ni stration of an eprosartan acid dosage unit within the above
ranges, it will be understood that it will be possible to adm nister
the dally [00t3 lofweefsr bsaddstied deimowds rBN¢Rrosagdn advopeyundavind ta jpeiter
admi ni str a%bé-\)lgﬁabmy q’heJnOWﬁer cgr(?é'ﬁ ano%pcf O%ﬁ&éa@t@n A atd P oS S\H&hd aallow

mul tiple adm ni stration, en I nto account that
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means of s@@eﬁaﬁ@ec@w&ge units conprising the appropriate half dosage
strength. If desired, such hal f-strengt h dosage units can al so be
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per tains to a treat nent ecomen
Effective Mﬁmey UDbs/é‘S‘éJf meﬁ%*o@@thear@spsct altfi investient epvidepea phagepgutical
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(cal cudmted on eprosartan acid) achievable with the invention her ein
Is from 70[00/652? Ix? 92,(9 a%?lgerpa%%ét,cjtﬁleaiﬂ\lfe\ﬁtigrﬁ %Q inol%etl.,gg o'?fefp?o%tahé/neagﬁ)ﬁgr the

purpose of providing a drug product that is bio-equivalent with a reference drug product

comprising eprosartan mesylate as the active substance, wherein the bio-equivalent



15 (cal cul ated on the basis of eprosartan acid) of eprosartan
nmesylate. Thus, e.g., in the event of the initial treatnent dose of
eprosarta 300 ng as referred to above, the pr

i nventi onr\gﬁ%%lﬁ% e admi ni stration of eprosartan acid ﬁﬁé}%%’”%?“
and preferably 225 ng. Sim |l ar conversions will hold for other dosage
anount of eprosartan nesyl ate. 20[0031,,9] The substantial reduction of
the eprosartan strength in the treatnent of the invention is

unf or eseen h t 0 ngdj n t
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not addr es@éﬂﬂllafﬂedfeh@hmof@nroemaﬂsaatdt an acid, and salts, |ncI ude a
vari ety of patent documents fromthe early 1990s in whi ch formul ati on
exanpl es are i.ncl uded, e. eprosartan acid 75nmg or 100ng: EP Q

25 955 2940034 s/ Neeriign WJ@BS f@t"itBS Jgdormyigtigns g& epmiartapdhiaviig; imperyed  Us
5, 656, G50, bidMValabiihOddparddSwith G34praseht mafRetsd/ é;ﬁciﬂs%&an es@ate 28mnfdRtiond=P
561 977, US 1,876 S 91 Uk Ssif to
a et ho d quo(?esseﬁ fo?’?r}%hﬂfsgg Hé] th?se forrﬂ_ g%nog %{y’lﬁ I?ogf,; ﬁl{‘l$ eﬁrosa?tgn

ef f ecti ve dowaeagions of the [p@@m@] Iantlbrstm tittee traﬁtmeehehmrtarredlsemesteﬂeees
thus do noh,Agdieapatib@amhssent invention, 30the fornulations of
eprosartan acid disclosed therein could in fact be put to use in the
8 present invention, provided that they are adm nistered at the
above-nj sqm@eg@ipﬁ@wfimtreqdrw\er dosage | evel as conpared to the
dosage | evel of eprosartan nesylate. [0041] Wth reference to the

af orenenti oned dose ranges of eprosartan acid, which surprisingly
serve to ddgirailsiepicts der 6RR2D patterratl palymerpblc fw'ntmbmosdﬂbn Re'dom'rended
Effective gig, P%Ley.cm%msateenv&%fy%rpalc%&m (61 Rand

phar ITB.CEUtI cal fornul ations per escrl bed
above. Thud9urg d isf 9raph W@Fesa@%@teom?ﬁ'é MSHOEH'EOIS@F?W %39&“%@%}‘3%@@9@ i cal
formul pst | OTIme Pralds Forg TAHIMROIBssdd i ERdraké § (F20nd B Qrofigs) Nor e
preferably 430470 ng, even nore preferably 440-460 ny, and nost
preferably_ 4 . an aC| d 10 [0042] 2. Eprosartan drug
product foc SE-T - the ttreatneh plioR | receptor-nodul at ed di sorders
[ 0043] To the extent that the invention is in a nethod of treatnent
of t he huretrshddsfeciivie dbSe arthatraamére of Ak wedptarsmodgatel] digprilars an
eprosartan drug product for use in such a nmethod of treatnment. [0044]

Thus, the 4 %%?5 ?Qatrt%h LRS! S tF Ginftiht &7 8§%E%r§”m§&g&e t%d%?otﬁgiﬁé’r

use in a Featment "of ‘A di Sofder

angi ot ensiamngiofenginl Il jAll) seaeptos: Jhe ipgntigndpasiputariy @Bﬁ&lmwt%@w@m@@emt@@n
the grup fﬁ)‘ﬁﬂ%‘le%'blﬁ’tgc&'fasm@)@f ﬁ@@ﬁérﬁ%ﬂm eSH¥EERLI nearthaRKd, bl kuR, argnal
failure, and conbinatiaons thereof, by administering to a subject in
need t her gOMPINaHONSHIeIeq’i ve dose of an eprosartan conpound at a | evel
of admi nistration so as to achi eve the Recomended Effective Daily
Dose, wher[enas Fh@m@%@@ﬁﬁéaﬁﬁemmmamd@ ifivehligh ;ﬁlarrtumspé @sil uarhmls&nng to a
eprosartans §]c o F h reo? A, eroeffenc(tzl ve n Eih: rosarétng ’
aci d, the COHE HeFS? onhs ga eﬁ 80\?8 SR ?nlpof lerﬂﬁ CabIrEngs
wel | . [ 0048iectyve DRitpDpgh, hey e lbved obapminisiradinn ofem@saart eomrognsyrapervathiee 30
[ 0047];5By d#’béé éf:ﬁ:rc%d R t?@*ﬁ%‘i bk afbnfegjléﬁt%n%%%%eﬂoss' bl e, and
unexpectedly so, to provi drug product that is bio-equival ent
with the existing eprosartan nmesylate drug product, yet on the basis
of a |Omr[0@@éﬁen§py@ﬁ@tqpom @Br Begprmgnded Effective Daily Dose is 600 mg

(calculated based on eprosartan) as present in eprosartan mesylate.

[0030] The Recommended Effeciive Daily Dose effective dose serves to infroduce into
the subject's plasma a level of eprosartan corresponding to the level introduced upon the
30 administration of crystalline eprosartan mesylate in a dosage amount of 600 mg.



9 [0048] The invention thus also resides in the use of eprosartan
acid for the purpose of providing a drug product that is

bi 0- equi vag@nhioWeiddsa reference drug product conprisi n@@r@@@@}ogg—@g
eprosartan mesylate as the active substance, wherein the

bi 0- equi val ent dose 5of eprosartan acid is |ower than the reference
dose of eprosartan nesyl ate, calculatgd on the basis of eprosartan
acid. [0049] Simlarly, the invention resides in a nethod of

provi di ng @63ﬁ%%aﬁér@&ﬂéﬂl@Ugwecﬁ%%%dé&“ﬁﬁebtﬁiebeI‘yel%ﬁeVI%l £NMosdMof Mhna

ref erence roduct risin rosartan | at e, by
provi di ng ‘?Fﬁésaé‘ﬁ? 68HPeHN fal gcl%%mw&rraa'ﬁ@ 19 Bynay éll*qler?éf AR 1] $pblgcts
regi onal ogxnibatsk Rastlonawt:hority responsi ble for the grant of a

Mar ket i ng Aut hori zati on for dr gs .(such as he US t at es
Food and Dr g AdriPURTeR SR Caro R Saieds o birepne W3R Hia”

bi 0- equi val ency stolidi emanwiane AUCae ot pposantarant detwgee diPfBuand 18000
eprosartan acid. Hergné,ﬁ)]p, t he bi o-equi val ent dose of eprosartan acid
is lower than the 15reference dose of eprosartan nesyl ate, cal cul ated
on the basiA/Comeaps theArealdndss PlasmaprnceRitientmefubo- equi val ency i s
known in the art. [0050] In the franmework of the present invention

the expressi bi oequi val ent ans: the absen aof a ni f.i cant, .

i 11 or oncelPRACRETES & Tirdrisniah EPoseiin 3 Ererigiedit h o b ddires
avai | abd e ddsterf frami10its 490y OPrefefablyh eprneantahn acidié admioistesrudn & iai6dieny
nmesyl ate fgr i FeaSd

appropri at (gfl @md‘gé&tgﬁ%%n‘%w %%Wef:ﬁ%glg sely dHly éésqu%gﬂﬁﬁ]ﬁ% g t6‘4“?d‘mg and
di f f er enceeveagnere mreferably f@ﬁb%o #69 maeMpstar?feiﬁtﬁbl& BProgatangp é’éfé'm?d in a
invention gagssddiatohiae 90% confidence interval for the AUC ratio
and the 90% confidence interval for the Cnax ratio are lying wthin
an acceptance interval of 80-125% 25 preferably in an acceptance

i ntervbed of00%R)Thd ¥ermtiod alyo pertgnsed epsdgeunithcampriaing eptoasrta acidtiea giapleof
95-105%

nown o (Y Sq flfh A5 Aol indlaaRtlhd AERE e BbY EbEBTERR o
serves to epfesagdampcidkndue repetition of human 30 cli n| cal trials, by
allowing a drug manufacturer (usually indicated as a generi C drug

manuf act ur fo r i ste refe nce drug on the basis of
T agt U Bhed Wiel B S 8 Rleriog N bt i Sfiofddh T lypaon R 8
bi 0- eqri vadigg epiokshridnhmesydie 6600rg doskege(drite by rifie s@apleeadoenisigatibinaf aa

cai oty | ESBTbRO bR BB e 75 %E%L“Q Grebang fVpe,

i nvent i on, Pasaiblede pegmipstepigvdat depef epragariencidias niEndonsd 0. Pevitilet h

epr 35 ar lt anadﬁﬂﬁu&’t'ra%ﬁs of' SlolvBradost Beepﬁa‘)sfae@ﬁ a¥8. Gstnl s‘ﬂcl‘ilQ%ﬂJithfe RPNINGARIHAN
aci Wi

cal cul at ed't Eﬁo Bﬁé‘”‘kﬁaéﬂ"% a%CPU%‘BJ%ﬁ%%ﬂS%lﬁ&SE Béepﬁ?s@ga'ﬁf’g? 8 'sz? 104 Pan

mesyl alss mgmrefefaetyeqmeﬂfsdmmmdﬁe pe@od)y MW04vdutg,vatits loregpreferdbly H0AS0 by
t heory, elieve that a further advantage can be
o2 PR EH BT oh b oava | abi | i

attributed gh bioavailability of eprosartan acid,
viz, a lower variability of pharnmacokinetic paraneters. Thus, the

sel ection hadrHs @brto@éha%cacﬂi |§%dﬁ1ih%té‘§ti anrﬁuih;B'lQ'E:{@éHgéeroWhl%|duhﬁlﬁ§ dbzﬁ
better possibilifie Vﬁgow ding a |oeuva ent__10pr.oduct

| ower senstf‘{sl'ﬁli’rﬁ?r?b&’r'”é hqi-qpsRAE RIS b f aéh.' He5- E'??A%&é‘gsaqe@@%rt%
Epr osazx ancantiechroid¥alSdr by an appropriate score in a tablet having the daily dosage amount,

(E) - a- [ 2- ng Byl ts LidkaGar RPXVRRGR L JaTRE Tdlye Lhhd B-8R8R0 1 dpkdFRLRY! e

ne- 2-t hi o-
half dosage strength. If desired, such halfstrength dosage units can also be

administerad simultaneously so as to have the effect of a single daily dose.



phenepropionic acid (further referred to as eprosartan acid) is known
to exist in a crystalline formfromUS 5, 185, 351. Reference should be
made to USwB &ﬁﬁméﬁ} for its 15 full disclosure, the eqkh mmm&sn4

di scl osure ﬁ is incorporated herein by reference.”  EpfoSarta
acid is an anphiphilic nolecule containing two acidic (allylic
carboxylic acid and phenylic carboxyljc acid) and one basic

(i mdazole) functional groups. At |ower pH (below 2) the im dazole

ni trogen t (.

a1 yi re caPbeshyfe BEhBR L onidshMesk 1o (ke 8 B HrISPE B SHRhe {ohfigeen
pKa of thesuallarytpltbe zeammﬂbowylep@osgﬂ@upﬂasﬁatz 8y ‘Amiilafidét sHMeandribalsies

further, t#&trﬁé]ﬁ@%ﬂtf?aﬁ@ﬁn%@é%h'c%m 619+<'Jpat‘é|‘ ddsa Ie?@%ﬁ’én&&@& G- e(unPJIéHt' V)

fol | owed by eprotonation o pr ot ona I m dazol e group (form
v). The es‘t"F'htB% é@rﬁ%ﬁt%qosﬁ%'erﬂ‘u8?%}1”?%9“%?‘8?%@?| c group is 5.9 and
that of im dazole group is 6.8. [ 0056] In accordance with the

} nventipn, o@:m semhlglﬁ@ytnanesaf@ﬂudj that inAé ep:@gérrah@bfaﬂoarﬂ ri@ép/roeaﬁd@aratcnulcu:ﬂa ar g
orm e.dg. ,ne or u refer oot epr rtan aci
o Cryet gidashas’ B s o esbluel T AR ML is BolhalCi iy 4 feeBBE SR 4rimS

di fferent enmtbqartan piassdaté Gwitrsx cdleuidted pn rpsarEn edidemdtbieg (kehwyeea)t0arrdd p
(beta) fordg, g§n§| mbl c forma (al pha) of eprosartan acid has

t he hi ghest t”ﬁ nam c stability up to 200C. Al though the
30present invention | s illustrated by using the a (al pha) form of

epr osar t arlO&8] dAlthorgh the diventnn earaiRe tosdnethod H’é tEagtraenkal) Whicistheg
the [31( b@@%mﬁ@hﬂé@éﬁ@ﬁf@@ﬁ@me atdpflosatdn E@Qr‘f_h&l}stér@@ tide ﬂ@ééhmflmm@

f orm of ep an ) ared, b stal li un
Erom aci d Hal Gt o380 T, b olRre Sl dobion arpras o b whtaRa org
crystalli zeprmg;attﬁremeemueunmghtfhearseettbemcﬂdyvmpmrraMoWer mmuilt nfjeprddartan

pol ynor phi {?ldf ere%llaﬁy efs Boegagé Qé\jep g:q|chﬂtewan9 rgsg.’aaglq' a@nHF %ﬂ%@bl&%ﬁm%ﬁ&

al t hough t hese publi Ions are
pr epar at i dAventgfe h?@'“pt?l fiornr 193 do f88vomane Rapty\seY t/AMe, aﬁfltﬂe effegiive pigpe d

by cryst a'(l:élé’dlét@d bﬁ\%eC@éﬁ%OM rdskAan 8idydTRblodarRY m@éyﬂéﬂ@uﬂhu§9@§“ nghe
[ 0059] The an

rou ornms of eprosartan aci f{ij\ﬁgﬁ?y h| C for
exhi bits aF"ﬁ%tl “F‘%‘ﬁ@?@‘meé”&B?@s@&&“ﬁ%ﬂf’é‘r@%ﬁy d'? A ffﬁ%miﬂéé Eu‘Feve,
of 264- 263 pﬂ'dsentalnmnﬂomtaﬁomottmdnrhmamtuasa:f epsartindagib Pyere4 P hige ahdr m
a exhibit I t
265 C. No EFRbl2S ol SR e Elons Rulfid ioP ner ShoBBr SR B GhoBRRH
TGA (ther meesyleteyi metric anal ysis), for both compounds, suggesting
that these conpounds do not contain significant quantities of surface

adsor bgd ViR Tﬁ@%’uﬁétar’it% 'ré&!l@t#ons@ﬂ M@’Hp'?osa?[é’l@ s@&i@ﬂﬂ’n the @éétrﬂérftfdff?!ﬁé 1on

(XRD) patterns of rosartan acid sented in
Figure 1. 'ﬂ*ﬁé“%‘ﬁd‘é regepmip e PFrH&’?”&H“? R&B’le‘ﬁﬁ'&P‘F%PrF?“%fpb‘%F@éﬁtan
aci d pol yrig- @dfumlefnoranmrinﬁtwel B grresenh GrdeSyIateFisgumtea&irea[a@@GEéfeénces on

For nul ati ong 10004k TNE <RLERENNe 1 DNERId AR KL ASHs for HeBAALY
conprisingeprosartan ac containi n aMoUnRt ive'l gre |ent
that is corhighdeinatiation examaples ﬁam%d@@mw&bm@sﬁr@ﬂI@Qlﬂdﬁmmf(i@@fﬂmﬁfﬁ thg
epr osafst ansEegy| Wbegé’k’ﬁm's@ @@% £8P0, QJ@%W%B b@b'wbtwgnboémsa%sef@so 20

ingredient is nmainta Mor e sent 1 nventi o
R T O SRS G PR T ST RAERAL R R e

epr osar t arerasg1d376Wihesh exasmples aeant GEitdio andetBdd A%eapait iging @rdgartan

bet ween 70 an 80(Vt (gfgeo{é artl cularly 75% of the calcul ated
anount epr r %{ﬁm%\ IPHCPFESRR TR t he conpar abl e fornul ati on

conpri si ng eprosartan nmesyl ate. This neans, e.g., that an eprosartan
f or mul at i go04OpYibilst shengforeoprestion2d refbranceézmjsng) ranh dddresssthe pessemtrinveqiical  t o
850 o 434 FlehBorE RS 5BLIAR 5 @B R EHAPI1aBAR 0 BadBnd ©

bi oequi vaI ent to a conpar orfrul ati on con al ni ng

eprosartan acid in the formof eprosartan nesylate. This f| nding is



30about 225 ny, is bioequivalent to a conparable fornul ation
containing 300 ng eprosartan acid in the formof eprosartan nesyl ate.
12 [0062] woSeimaasapl e formulation in the framework of ddigrmRmedby
invention nmeans a formul ati on having the sane rel ease
characteristics, but for the amobunt of the active ingredient, i.e.,
as is known to the skilled person, thg rate and anmount of release of
an active conpound from a pharmaceutical fornmulation can be

i nf | uenced ek huﬁvéﬁ@ﬁpﬁ%\/ﬁjb@nth&f tlﬁegc'al%' SRbhididred - atl iR %B&ead?écw&d

consti tuents) of formul ation. I n anot her aspect of

present i n@fé’ﬁ‘tﬂ”@?‘i’ '%t”‘?fﬁ&?%ﬁd%’ﬁt&?Séé?mpé@ﬁﬁ%g‘ﬁtdpﬁﬂel'@’eb‘i‘f&?iotﬂ@@”vm%ﬁyﬁ‘?%
followng admnistration of the fornulation conprising an anount of
epr osar t anjoesd] dvigh référence beﬂ"lmelﬁgntﬁ%cﬁﬂdssgﬂan@% oPaprbéartah aicldy which

bet ween 70% and O(V nd nor articul ar he cal cul at ed
arount of SbBUSNEhodt P B BPS N ha sl Wil Bs Rebra SRt e s
conpr i st ngDaprisar thamverivn latsbendunigs thel phawnamgutcihionngdatioas pensecthat dae
bot h form

one of : (aﬁeaéée%@ SRR e h S1urpBP ot B Sl p britnabBREl
t he epr osaptrﬁ%ﬂat@f}l(@mﬂ’wﬁm%@ #¥hmg; pfesabbotgiad@bme. Bpieodafetakly Ar?é’sﬁypat e
forml ati OrH]gl Ve MordpreRaiiyls8 988 m\ kR thodt plei@atieh 508 oflsfoshrtdPasinen
conparing the eprosartan acid forrmulation with a conparable
eprosartan nmesylate fornulation. [0064] The indicated plasnma Cr and
pl asmal(AUCo t ratios are preferably between 0.9- 1.11 and even nore

pref erabl yy %gpg

i nvention [tﬁ?]?no%’(}r&ao% &mg%s%%u? ta%r g!(sljél Ejrh% : et o rgpgg g%pgd?n?’og%atf&) of
t he cal cul d$®&@ranount of eprosartan acid present in the conpar abl e
formul ati on conprising eprosartan nmesylate while nmaintaining the

pl asma o and/or plasnma AUCO4 ratio indicate ove. In an,
Bven urt HOPRLRB i et vt FRlBeniindnin oo rt SElehent of Pa Sienpolh
acid i 55 betanestsp KeOfewenichs388idiod it dreemadactah dtugchraduoiifot usef in epeios anethad
acid pr es\(la\ﬂttr L tnpe 25 conparabl e formulation conprising eprosartan
nesyl at e i Il nt ai ni ng the plasma Cnt ratio and/or plasma AUCO4
ratio i ndi cated above. In an even further enbodi nent of the invention

t he amountjpef4] eﬂhﬁQStﬁé tuWénﬁﬁ]' Qsd Perfané &f at fégroﬁﬁa%udiraé PfbdabPR us@fn a

t { | at i
cbr osar t ar" ey PRTGTTRToLS A A TIHGEE HE hPHEha LS a1} LAY ‘Srrdies
pl as mez CAUGH patdutarly rdiectat érdnatne\mouprnrmnsﬁﬁg ofelaypsri@R®nnyorgpstye dreben
aci d when ﬁﬂ?@j&g&l%n’ﬁ‘ré *}m@ ﬁBHH!o% C}Révbﬁ&oﬂ,% %hﬁ\ln‘i&%rﬁQ% %Usu%J%EPiﬁaﬁete@”
mesyl ate, and
fornul ati dher@@fnaaneﬁfﬁqﬂge 6@9@ qign eprosariant @mpﬁé@wtaﬁ @ve OILgdrploms@qon I5A a8

further em‘e%hla@éﬁiheaaémh@m@ﬁ&me If)é?ﬂ/rﬂﬂsét Wdeih ShePé@¥dartasl compound
conprising 410-4 .. preferably 420-480 ng, nore preferably 440-460

my, and nﬂgfheﬁr"@%ﬁog tiﬁeﬁﬁ’&ﬂ‘?a” ‘my of epr osartan acid and at |east
one phay maceutically acceptabl e excipient, wherein, follow ng

adr i St 1 b a0t hSAEAIPAN I RBobgch 43%@ c@!@e%ns L) Sb40k B

5exhi bits east one 0 mean asna an o

| east aboutl.)2z0@phiepbieias vll. (b) A nean plasna AUC04 of eprosartan of
at | east about 8000 hrng/m . [0066] Another aspect of the invention
provi des oral solid dosaﬁF forms of eprosartan acid according to the

present i Y& Poovigige aPRequaaptRamsadsn Jreaeded i n which bl ockade
30

[0047] By virtue of this invention, it has become possible, and unexpectedly so, to
provide a drug product that is bio-equivalent with the existing eprosartan mesylate drug

product, yvet on the basis of a lower dosage strength of eprosartan.



10of angiotensin 11 receptors is indicated, for exanple, in the
treatment of hypertension, congestive heart failure and renal

failure. | formul ati ons contai ni ng eprosartan ' Ll
signifi Can@g&ﬁ#ﬂ)—gﬁ%@? solubilities and faster dissoluti g%?{ﬁ%z@@{ﬂ%z}r%f as
well as in gastrointestinal fluids, than the conparable fornul ation
contai ning eprosartan nesylate. The ril ative bioavailability in dogs
for the 15 eprosartan acid (adm nistered as pol ynorphic form a)
formul ati on (which forrmulation is conparable in the conposition and
anount of auxiliary substances) is 61 % hi gher and the nmean AUCO_, 1
and Cmax vi@b4f§he myestizedbusldss waide? Bo%Hhe me&p@m@saehtyacfwmnh&:mwp@eecd to
the Commr&rgﬁ& geardﬂﬁﬁrrsa@ fi)é'bﬂ;t- fvafePthift 4 %Fbren@%ﬁfg"f}#ﬁél}cl omprithg "

strength ta ets are ne or e ective treat nent of ertenS|on
congest i vecTyidaline ewrsamwesyéﬁﬁ%la% Baartvesubsianse. whesein thedip- ?W“ﬂa@ﬂﬁe‘i‘oséost
of goods agtphrBsh acid &ﬂb\flérQﬁéﬁ he refarney 86keiitehRBAMHONE Iz Galculk@868]

The present ention th e relates to a | ow dose eprosartan
for nul at i quthgﬁ?%sf%eﬁbosaﬁ %f% ng, preferably 420-480 nmy, nore

preferably 430-470 rrg, even nore preferably 440-460 ng, and nost

preferabl ?’T[e@%ég"glm%? iNerfO PSek 3@ ff'\n'eﬁilod by lldirﬁsarl? le P%gé'r'ta\ﬁabrﬁﬂt

to the sa 1 on contalnlng crysta osart an
mesyl at e. PAPOWH Hiahist iereawyalent wit RereRBFe AN, PO CPBPHRIIH ERTBTNES

]E)r ef e[ ﬁ?l Yméé}latté"%y?pfd(/ﬁir@l thé Bﬁrogﬂfa{mdr@dq&)nﬁiﬁghmbnd)fe BRYIAS ﬂ'\!{ltﬂ@ lbgigﬁ/ehe
ormul ati on I tha %
e ol et SRR eabnibR g mﬁ&mr@cﬂfﬁ%ﬂfk%ﬁpe*@m{ﬁa {rge

ar gi ni ne a(aubtmsetﬁeUSb‘-lE;A fumited lateisFe@odbndDiug Adminigspev) orothe basns of the

bi oequi val f@g%\(’et Bw%?ﬁwﬁt&: uﬁ%g' %erﬁfqpéogprmn&w@ﬁ@ %cﬁﬁho#nd is

formul ati o an mes
preferred %}ﬁ%@d?ﬁrﬁ%tj Heia t@aﬁhwb'@éﬁ%v%ﬁpf@dofleﬁquﬁréaﬁ #pikistlpv thapsthe

pref er gl Yrefeldhcs QB3 bfeprbshitarimsyitié, @alaiated 3R IRIBasit bileprdsrtatachkiTorHet
of eprosartan@ﬁp d of .from 4%?0%250 450 ny. [0069] In accordance

with the pr8s QoG RNaID Si found that stable tablet
formul ations containing (E)- a

42-n- but y oﬁ %—.4 h% %WW}‘%QW i]weévHSﬂ {ﬁ'eqﬁtﬁr%lasnaw b:oequ.bvalent means:

5y|]nethy|ene epropl c acid can be
phar maceutthe absgpee ok 8 sianifiRaid lifference fire the rétedandeexgenf tonerhic ﬁ%@ﬂfaﬁftﬁ@

di r ectyconRLEnsd Ailaid bt adiigh@iiorSorHeThdWdfofth fatioh QR tHe 0D rig MESidIET .
nmore specific, enbodi ment the fornulation of the Eresent ({Tl%/tent é_ﬁn
®5-y

conpri ses(" E’)m”éa“["?'%aﬁﬂ‘ﬂi/}’” T BIHEE AR RAN APPHBL A d°8ieng
| I met hyl ersbséncetdh i tgidréficaprdiferantetasanerdiossttbbave altkeadramsyst efithe present

amount 9" Gilhlio] RBn Wik e o EOHadREONBRAI td: e AFBIc?faagi)l o/ the 90% .

conpr|3|n I he conpoun
1:20 to 2030mfl®nae @M%W&Fhe}ﬁr@n@“@)fafen‘ﬁﬂ@W&Mfaﬁﬁrﬁ@@ﬂtaﬂ@%'ﬂieyvaé@f@@p't?é% e

exci pignt Syreferably in an acceptance interval of 90-111% and most preferably in an acceptance
interval of 95-105%. Appropriate designs for bio-equivalence studies are well known to
the skilled person.

f0051] This concept of bio-equivalency serves to avoid an undue repetition of human

30 clinical trials, by allowing a drug manufacturer (usually indicated as a “generic drug
manufacturer”) to register a copy of a reference drug on the basis of limited trials, in
which it is merely shown that the copy is bio-equivalent with the reference drug (the
inference being that a bio-equivalent drug by definition will have similar efficacy and
safety).



[00711 In further preferred enbodi nent, the alkali system conprises a
m xture of sodi um bi carbonat e and sodi um carbonate such as Buffered
SodaTm (m 41 5% - 44.5% 15 w w sodi um car bonat % -
55. 5% sodl‘ﬁ% |c 9tgonat e) and Effer-SodaTm 12 (mxture%@gﬂggg/?ﬁw
sodi um bi carbonate and 10-17% w w sodi um car bonate), marketed by SPI
Pharma. Effer-SodaTm 12 is a highly sjable, surface nodified sodium
bi carbonate powder. It is produced by converting the surface of

sodi um bi c o t iR

T er Soacopng 158 esRR Bl he Wi A ane B BRURRO Jsfug Hy TBR dativatent with
10- 17% w wemostirtanmeayliteiathal thElefediive dailyldage of aprosadal e widl b devear ghan
absor bs mﬂhéta&s@%ﬁ&@ é#é@tw"é%ﬁ%?%@é ecafauafé@rm%é bAf dRSEafta B8, as

sodi um sesqui car bonat e up to /0C tenperature. This
prot ect i onprﬁ%ﬁé?rﬁpé‘???'ﬁﬁ“b'v?sd@ée H]F rﬁf‘f’ée’ﬁ%g'fugst abI e sodi um
sesqui carbonate prevents early effervescent reaction at anmbient and

I ted t 0 i.s).nal |

has been { G0 PREF uBMRG b PRl trePBommp et PHERps P ik,
al one or i fortbermdxaniage,cae be atiriEfufedrto mdalmmenmghtm@vwlabmwﬁ Eerobartan\aciof
epr osart an,;ac Igwélsvaﬁéﬁﬁlﬂ? Bpﬁ%rrﬁéﬁokﬂgtlcaﬁbrérﬂetgﬂsvﬁﬁoﬂe%BIHQ%n'& 0B8N ©

i ncreased conp eprosartan acid 1n the existi ng commer Ci al

f or nul at i offid %@E@éﬁw 'P@ﬁ%lf»’fitwé" P i katlenprssivlies of rRying Rigegrikgentn 6

dogs) for pheudtmibastaRemsiivily oARAINdcEes dorariaael yzapei ¢ form a)
30 fornul ation containing Effer-SodaTm 12 is 107 % hi gher and the

mean AUCo X _val ues increased 31% and 30% respectively, when
conpar ed f@og‘ﬁ% %ﬁ??éfﬁeﬁ‘é{ eprosartan nmesylate fornul ation.
Consequently, lower strength tablets are needed for 15 effective

t r eat nent [0055]y PED-t ¢ sBaty|- 1ﬂ¢mgu®skyphmmemﬂwl]-ﬂ giihidazol-&rytimetaplate-2-thio-

mpr oved P ehpREhit BproREer Ry Lﬁ%{ | PR B B9 s AR RN ¥
ease of pr@‘%t@jimﬁg’or nP@pIL&EaﬂQ 1a qurg@;:@a‘@gulgﬁpﬂnqdﬁéq Up,183, 351 for ltS

bi oequjyal ﬁﬂtdléMo%ﬁ'reeEHeOéﬁtfré %cf@ﬁﬁé' ot @nicPag tihdekordiddy hbrint BE reference. .
Recomrended Effecti ve Dajl

%/ Dose, theforrmlatldp a:@sele(:tedﬁ
as to provﬁeresaétamaaer&%a%awe@ﬂ e mPIgEHIS PoRLAIRING B0 2rois (alylic gproopdis acifq
t hat of t handr gfeayliervastorypic @sidy bisdhomesadicatireiddafenilrationahgroties. Wnicsveepbl

the eprosagtan fgqrbeg,f,a,gaz e%tf{g%p'vxu B%%@ c?(racl o%tlgo*ﬁaﬁé in83a@, ne

exci pi ent, ' ror e ose referred
| act ose gr%ihlbc p@bwﬁk@f@é \él"gPe d@fﬂh@ﬁt%ﬁf@% iip). §§IUMteCt]PKér0fsf ¢ tadyice

exci pi gnt scdsdidfotiselo. & ﬁl@%ﬂ |ﬁﬁrea%|e9hﬁthbﬁ%%@nﬁ@@&ﬂ@ﬂ}f&i@@hﬁwm be

dextrose, fructose, sucr

Pol yal conolSToRRERLIAIIY o pha Bt teraup e Bhbt oo maE s R e8!
sorbitol, @owh vyihetestimatb@pRd bf the poanyhectrbaxyglidproyis BI9, anthieat iohivedezbien
al so pert %83 FS%B? phar maceuti cal fornmulation conprising the

af or ement | DAY eff ecti ve dai l y dose of eprosartan, and at |east one
exci pient selected fromthe group consisting of al pha | actose
nmonohydr at [§0%4idn ateorgaricy aribohe lirventinny heperrpsartanlagidl igdwob sestigadotayaivat e
200M f:ref&arrrc%darffemmé gt'd?fé‘f’allfn'ér 5N 8FokMBI. | BrBrefdbRS RAY I PRRBItan acid is
(cross-linked Nviny -pyrrolidone) as a disintegrant. A still nore
preferred $re¥tatineat i on conpri ses granules of |actose nonohydrate 200M
and mcrocrystalline cellulose, nore preferably silicified

m crocr yst[i@bati]r@yaahdwbm@r@? sa:udgveﬂdzelrm tﬁbaj‘fﬂiﬂerﬁmglyﬁfoq:ﬁﬂogjgdﬁnﬁrthé%s
extragranu ar co nts refe SO C spo idone Ls

as well as ﬁ‘%’ﬂ% gt te aa?t %n({ﬁ %’%ﬁaiz;?{fn)s trF Oﬁhﬁosqrmp? B?IE&S éf
dosage uni ¢prosantpn |asH§1as4r5® highestf therp)'raad;sajamwnstamlltﬂ up 76 . 228°Grohlibbughl fhiea

| act 0S5y ORI iRk idhOQ MdsRatel! - péﬁd e BALIRARAD o?%gaoso eﬁpagd MheOf

silicitfied mcrocrystalline ce (particul a

SMCCO0),  9nerngomgaroie UeaindRe sRryIway By yeinadhe %Klz?éq:)&imd%ﬁ ﬁ@mﬁﬂﬁnﬁ%&*ul arly



30is fromabout 1 ng to about 500 ny, preferably between 10 and 200
ng. The nost preferred dose for hydrochl orothiazide is 12.5 ng.

Nat ural |y, e ranges can be 16 adjusted on a

necessary gqg@& Pgd|V|ded dai ly dose and, as noted aggvepgﬁﬁhgﬁgé
wi Il vary depending on the nature and severity of the di sease, weight
of patient, special diets and other fgctors. [0077] 6. Rel ease
5[0078] The fornul ation accordlng to the present i nvention nmay be

d d f d
Fel case or QP oRGE dSB oA (ol b chai e oD SRR e,
by sust ai n@dhpogheiee acid nmalnt (eanfroma@cetid acid curiortrmaacwa@hbsemalha‘lmhe
rel ease ofg p‘éGnd)ﬁ‘&ﬁ eﬁﬂ%n(ﬁMa?é?%ﬂe Eé‘efd!ngd‘rrﬂé P$I¥rﬁ&pht@‘?bn%)féi5@$ Qesgfrbé?ﬂl N e

sust ai ned r ease system.s trix fornu I oh targete

is meant afffy 991@336?%1’%@1% 3%\)‘%"‘%}98ﬁh%ﬁtpéﬁ?'lcét‘%‘ééfe ‘iﬁ'?”ta?séﬁglea’i’%{étﬁ
rel gaﬁ & COrﬂrbpaMilﬁanTfﬁd PRolyieipaiaFerm @fl @edmd exrescid s pﬁedhﬁéd %yermaawzéngme As
use erern a [ contarnrng the drug substance
mi xed wit h°9 g ?@@%Fi“ﬁ%‘r'%%%&%%? é‘ carriers or excipients. [0079]
As mentioned above, the present invention particularly pertains to
dosage f or[A85YTThe Rehydnorsdomtseofreplasasan hgigh polymbripBicfafrep extiditsaa meltiegse

of at Ieasgfa g{é %H‘BSS%H%SB @eft%I@e)lg%h@bschﬁr\)ee(gf?s4%@g"dﬁrhéQ ﬂlroﬂgﬁrr'ﬂs

di ssol ved romthe osa rmw t m nut es
wi t hi n 60 ¢ ¢RigSgan BCEr @?'Y%Ph'?n‘f@rd? &t @W@Fe@%giﬁowm%ﬁ"éﬂ% I éleé'ase

at |leagt SNHo®Emt Ql&atﬂﬁwiﬁg' °g. RO siFhimtdreSeighDbs ;ﬂfoﬁfoerhém{gylsloﬂsék@edﬁh et es

and nost e abI | east 95% of the dru 5 mnu

ol ease ralEh THErBY  SavmEG e be cho oty AR | HORRURY dhtic g ¢
The Uni t eccoBipaties ®haotracdgei SonifidSi) quakOtidsO8E]rfata adspbed matdr aaridjor
preferred ¢ 0 tan
Formul at1 oe ot oRGhs e Hohe RE6F Srbiqrbd kDY Bl of ERGafRl 8k

m nut es, 9BHMAPHS foiNNYt I8 sprespRted1i00BigYrA BOTHe mwct»‘s X-2g[ diffgation THED)

rel easg | a8 LB NESrthN a@E FAVHGPRE fontRNisriZented inFagdé gul ar, this
refers to dissolution testing using the USP Di ssol ution Apparatus 11
wth a di ssoI ution medium 0.2 M phosphate buffer at pH 7.5, a nedium
vol une of Q&AL VRISt enperature of 37 + 0.5C at a paddi e speed of
50 rpm taking sanples with a sanple volune of 10 mM and neasuring in
a QS Fl ow o(mm Wet breaerpamhedtrengﬁrbwaﬁs : fomalatich ‘sevi@iseng ebrosdrtal 35cithm

The 300, 2 M ARRRI So L S50 A3 BESARLSD ot dl AR bV 1y 20 B ol

di sodi um hy rog osp ate e and otassiu
di hydr ogerforphMIprnaoréalnlng Borosartareseayfa@wh@ the Bame thénavairphility 5 thgagctive

adj ustgd tﬁ{i]rgdrérg s%é?rﬁa.rréa hw@fgcepbb.%upfm@'ptr&%m évéwuar)grdrmeewar%isge

or 85% phophoric acid Manuf act ur e rosartan
aci d can t’f"é"’%ﬁ%ﬁ &EWH'PE@ Fwee@ar%ﬁeeuw erﬁpf%é”%ﬁ BF'Ean‘éWFh Shegiwesn
' 351 pat erg8.3% bnd 81. mqmroatahybawéerf TEd ahy 80% Gy Sické barf@ildrio 5% GQBél]

Ph t | f | Ll t id

goner i |y FROREr e B AT el RESaL L Rscaroef Al Bl e
t he for nuleardsenan megylatiaddis meansvey- hebaukerrosastan forooieden compisinginrege dr y
m xi ng st hepgetdovfy ér%%é’s% r A4l t@¥§d r% @r%t%ﬁm@éwbé%& H"Q&u@ and ngﬁerably

execut | ng one or nore ﬁﬂ(fatl on st ep . [ ul d
gr anul at orab°‘1t04%(hd“93r'§c@§%quf‘r’@[ef‘hé° r3e§91fPP3?fﬂ’de gfpaﬁmt'es qomaa'r@ 662 482

form suchepasaitard Iamagn i thé @orﬁaps ubresartaarms@mé eRnd rrgdmgm@smrahéuej snd

Carriers or excr incl ude ers, and

51 nteqr dnBvnR GhaR. ThE AP Gordiny Sres sl PPl iBR9 e
such as negerezlioumng mddessahzm @ aEqudl ¢o 28l0eg cryRabhieepreshridn cidrang peafarably

| act osgy  THEAOSEY ! K1 DBeciRble] 85% ohaNtHle hiMudiBh Shiaffty 3b
serve as a disin e carriers or excipients conmonly use

15 phar maGPRsRER BCi'Ch'le?tfPSf/“ efrepragantan resylats. bed inthe literature, e g
t he Handbook of Pharnaceutical Excipients, A Wade and P. J. Wller



20 [0085] Any conbination of pharmaceutically acceptable carriers or
excipients, e. g. diluents, fillers, binders and disintegrants, in
desired pr{g@%{ol/ 951% may be utilized with the spray dri ggQp2hdolssPed
granul at ed drug substance and i medi ate or nodified rel ease dosage
forms of the present invention. [0086] Pharmaceutically acceptable
crystal lization inhibitors include poly (vinyl 25 pyrrolidone) and
urea. Fillers and diluents include, but are not limted to, the

fol | owi ng: t i i ed
2o o 5 OREE 2SS 45 0o BN L s Shot Ky L
Col or con) ) formuatienthsiing dfes b@rﬂ@lrelea,sel dharastegstics.niat dermine as\eupiagldae ARiye

phosphat eslﬂgl@bl%ht”?@gé@l@tkﬁOWﬁ‘ﬁJ Mg%kllléﬂJﬁerﬁrﬁtﬁéthddnH‘aTnﬁﬂni 19' relbAR of an
fol l ow ng: sodi um starch %co ate, sommgarm&llo cr ossl nked

ol yvi nyl’ BV cHIBHE TR SogeRtRetRn BN Gen B ABET AT e

the fol3 owcomiposigen aftexcipients(ire. SieaioohctiverdndtituedissbfanetornjBitnch 1551
pregel atini zed starch), hydroxypropyl nmet hyl cel | ul ose (HPI\/C) 18
hydr oxypr o cellu ose sodi um ¢

al gini ¢ acfbﬁés] EaacﬂoLl EI 6h% {e&srﬁ?smv ?gﬁ(){a gﬁarmgéeu?{fiél c%l'n%8§t’ion is
et c. Exanpprewdef wé«remp‘olmrm @d.mmlalnatenfoértherrbdnulat@d qogipEsisg an amount of
appl i cati Oé}ﬁ‘oé%ﬁtﬁh HEl&thH %ﬁﬁeéﬂ%& 3o B d §d7% Cbarttchﬁn SO T afld &0%,

nol ecul ar wel 2 nmet hacryl ate pol yners known as udra%l 't
pol yet hyl effyl @Qred@mcu@rlp M‘o?f ‘(‘? )Calf'ébﬁt%ﬁ”@éﬁ‘tmfd’@ro@%'ﬁﬁo?%q P@ﬁ?“t in
modi fi g@l eédﬁrydaralﬁ fotrh0st®N cSMbﬁélr@aé;ﬁ(ﬁa)”ta(l %bﬁﬁt@@nm follewing Sidmitkedtion of

acrylic ac ( iality Chem cal s)
and waxy n@?@ﬁﬁg;ﬁ(r uia gﬂbsggg g bé%c P’Sécﬁﬁ% & rb&oaﬁ%% t<?Anle(&()

gl yceryl pal mtost ear a(a)eA(nMaemlasnmo%ax r@atiel b&wkere DiBeksed Wherl Ccfnfrrwmlg the
Gattefosse s a . FrancelognpafabaauRfniiiion WARCE Brekabiebkysihs
phar maceutically accepta Fi e exciprents used as bul king agents

during the spray drying/ GPatie BIMYAIYr ocess of this invention are

| actosgs mannitol, PovbgdaneednESma 8UCE0%6e bsw.dbmrmlasiaSWheglcympér&be,
and m crocrystall i ne cel ] ul ose to be, | corlﬁorat gal%l |e8|ro§$rtan

solid dosage forns of ep SSeé)f?Sﬁ'Ha%fcgl ﬁnvﬁw aa%?dl | ‘Ona
excipients in desired propeaaté msuiator e preferably, the excipients

used as b“ﬂo!ﬁ%}‘?rhé%%f%d%sh%% hﬁdspﬁés"ﬁ}é mdmw{o%?éxsrb@ﬁab%e@»&%m

are mannitol /| actose, mcr ocrg al 'l ne ose, sucrose, sodium
starch gl ybd! 20d oXAR TEU% iRKIPr@ Iéle\?F’)fee”I\R)gﬁ =1 B?e\‘”e? dwiRer enbediget pi st
usedI ag(% bulnkdritign B@esiiduntefdpfi@aitdreadisaytvibiy 6B GHQaaNsH. Hl’oldﬁ mepfamoem
are |actose ose an

0088]  Preripdlh POARRekRb R4 Pitat b e 35 GedEle RAPHEM C RN &b Bosarir
present i nm2syB0eobie aainsingiy theqlasnei Ght rdasind/or Mesma @Uﬁoeraabllryilcatelde
bul ki ng ag %Sl)i aﬂ'E%%rg@ Pél[ee?%ﬁ inftint @ﬁ?é H\’)éntrgerrésan%uﬁpo@ s%rtéﬂ‘?éc%‘fs

for melght rocess prepari ng sol 1d dosage
forms in a%ﬁ?%l‘aﬁ% °/t 19& ”}55( eajeifated ﬁU’éH’ﬂtl er?pﬁ%??”% aé'ﬂrﬁ"?%t Shfhe

using s Coﬁd?hﬂ’é?éﬂlé)ﬁrrmlatﬁ)nbioﬂfbﬂﬁh %pnoeéraarn mébyRR ailediyiatainiiy @e flasing
bed granul |pnen

1
o ander "L Bt Pad ST Al ienap e e IR BURDiinh B Rlont of
Opt i onal | ythet iheentigr dhye dmicertt ofaempsaaian namyd he?5%5ofpthecm@ﬂedjsmngnta0f
T

filmcoated to I npart no ease properties
spray dri ewhile ru@I@ralﬁ@a ther %l@ﬁj"]‘ae@marrﬁ\}lo Bed/IFHaY o FRSOYHAIGaLT] 3bRYR dBiSed
t 0 progycemgdalsay@ng spotatanatid Whert @fnﬁﬁh@gﬂwmebﬂs@:&@lad@*s a@iftaifing BB mg

Eg?ng)g]m ;I'Ih g%p o%ﬂ%ge%egggtgzgw%ﬁ@@boe%r sa an EIC[ Wﬁ&lp anragas}%g%t'n a *ormulatlon

(E) - a- [ 2- nedmtdinihg 00 niglemesanan yeisgatgl ) met hyl | - 1H i mi dazol - 5-yl ] net hyl e
ne- 2- thi ophenepropionic acid. The pharnmaceutical conposition is
adapted for oral adm nistration. The conposition is presented as a



30[ (4- car boxyphenyl ) net hy1l] - 1H-i mi dazol - 5-yl ] met hyl ene- 2-t hi ophenepro
pi oni cacidis adm ni stered in accordance with the present invention.

20 [0093] But y! - 1- [ (4- car boxyphenyQret hyl ]
i dazol - F)zof% %Igpene 2-t hi ophenepropionic acid is use];l‘}Eﬁ;E(%OWOSS”Iz.t

treati ng d| seases in which bl ockade of the angiotensin Il receptor
woul d be beneficial. Preferably, this,conpound is used alone or in
conbi nation with said second pharnmaceutically active conpounds in the

]E;ie?fj?gnt A@@ﬁs[] %yf ﬁﬁér {]r%o%%e[ng% rﬁ‘%ﬁrﬁ%{ uﬁcr%??or%ulaf%nl Lérprowg'e% goeﬁpp?’smg

[ (4- car box4/H0pA96mg, )pmé@rhsrlﬁ]ﬂrm:ﬂﬁﬁ mp dagrel pr&fenably 440450 engearkt mbst opierapr op
ioni ¢ aci dyagt £p r?(éi!)flé%rdsartérhfcl&érﬁaatt fé%@ttong Hérﬁ{aget}f%\&ra'c@ébltaﬁ)[e excnpleﬂt

hypertrophy regression, djabetic nephropat i abefic retinopat
nuscul ar d¥HERier QLGvEE aWB'ﬁﬁV?tﬁ'adifdh%F?’BRQ?""OBF? r?a'?‘y“%‘n%ilbéeéhdfﬁﬁjé'ﬂtyed
pr events onexpibité &fledscbhedst; preventi on of atheroma progression and the

regression of 10at heroma revention of in is“%f er, angi opl asty
o “bypase. sur gerd) TP BpERa CenghtPircr SR Eod R BT B com.
and CNS di sor der(b) Aseah plasmaiiiCetof epioS@tan]of aHeast ebdudd@Udreg/anipl es are
illustrative of the instant invention. These exanples are not

and as 1 A098e) bk EsoBG e hyorlhg e P BoRbudkiud BF BEFIARRTS
[0096] XRADidRAcOiNGdo therrseseabisyangen. & the e AmpRicl dieases 'mh'ﬁgblockade
monoc hroomedfi giBialein NIadEaHro s hbiked VBl sRERIAh 10, trdatiidt GHRyRAEngAM, MA)

roomte tu re recorded on a Fourier transform
I R spect ro‘%gg%squ 'ﬁea&f?'gﬁ%%}déanaﬁt@f dF refl ectance (silicon 20crystal)

with a spectral resolution of 2 cni using a nercury cadmumtelluride
det ect or . [bEE7] Thglopoulations vattainide tgrosariae dcidrRx@biDSEhifppar rdhes sasbiltins et

t t t
oot R B Sl RIS B B DL b 5o
with 10 K fainyiationzorieifipg sRessertant mes at@vvf@frefgmfentoez@ﬂqb@wwdoaaécrmn%

| b. Magseri o%anérOQ&@Iadﬁm{.Q&eataarao@ﬁabq)hréa&nbe) @Fnﬁﬁh%bﬁ%lﬂ& féﬁﬁ@éﬂoha@l in
US 5, 185, 351. he formul ati.on i ndi cated as_"

cont ai ni ngfog‘ﬁ?ré’?@r'? Hie GoRwsilgnand pmgynherayKitiary §6b5(tﬁ5‘r°?§é§)%h({ﬁ Herenend,

600 ng epribs andadnAUS, ¢ antiredmaxakilyesaingiebbed amd smntalonsesppetivelyf wben t he
et I UREARR o RAERLA! o ol RCror h GRS ROV Bywer

pregel atini's tar Cros UM St €3r at
core and GQaucgty taifets @re P@qﬁeérfeﬂ ¢ftestive Nﬁﬁﬁﬂ@@(ﬂf hyoertenpion.yeogerive hedt and

Ti tanigm %1% @ﬁd 'rQnatI Mgl R & el dih fg mV\Qw%P%Qét0&3§&@E(Jr{dEﬁ’&QQ9é9§iﬁc7a%ﬂy 21

[0099] Exa . Prep aratlon of" pol ynorphic forma of eprosartan
aci d. ngrfﬁ%ﬂ pa@?%fr?ﬁ[“@ ‘P'“ Preparation of polymorphic forma of
eprosartan acid from b5acetic acid

[0068] The present invention therefore relates to a low dose eprosartan formulation

containing 410-490 mg, preferably 420-480 mg, more preferably 430-470 mg, even more
preferably 440-460 mg, and most preferably about 450 mg of eprosartan acid, being
25  bioequivaleni to the same formulation containing 735 mg crystalline eprosartan mesylate.
The eprosartan acid in the abovementioned formulation is preferably in the crysialline
form, the amount of eprosartan in the formulation is preferably higher than 30 % w/w and
lower than 70% w/w. Further, the formulation does not contain more than 5% w/w of
arginine and preferably no arginine at all. In respect of bioequivalence with the above-
30 discussed 800 mg eprosartan formulation (735 mg of eprosartan mesylate), in a

particularly preferred embodiment the daily dose applied in the invention, as preferably



[0101] Eprosartan acid (50 g) was dissolved in 125 ml acetic acid by
heating to 110C. The sol ution was cooled to 20C in about 1 hour and

aged at t ture for 1 hour. The product was i
EW& BEEEH%B? ( ! \jﬁ@éﬁw}@é{ 724

filtratio wice with 50 mM water and successi rie

65C under vacuumto give 41 g eprosartan in the a (al pha) pol ynor ph.
The 10XRPD pattern of polynorphic forjpa is given in Figure 1. [0102]
Exanple 2.2 Preparati on of pol ynorphic forma of eprosartan acid from

acetic aci : ﬁlﬂ /5P

200 m ace%y aC| r[gn aﬂ é&ﬁ@g%ﬁ&ﬁ éfjeé%g% ﬁﬂ%ﬁd \9\fas c%%
10C i n aboda#sdmgour; duri ng th| s cooling, starting from 70C 200 m
nmet hanol was added sI owy. The crystallization started at 52C when

appr oxi matgh 6hﬁlat:cdaéant;@@u.tﬁﬁﬁ@a%bntmnm%aﬁmnrfsﬁrui fhbN&taé lﬂétﬂéf

was aged at 1 hour. The product was isolated b f||tr tio

washed t wi FCENYRTPRS 19081 ofh ol 2 TaprivId dideersaxyRilapy pét 'Eﬁider

¥ﬁ0uumi o %]h?éﬁy&ae-g tﬁi@ﬂimﬁﬁaﬂirbﬁﬁmb Acit hﬁn &e (pdddubey E}Zﬁmlnyﬂmmcﬁl prdceddad |
is procedure so be carr usi et

" opr bpana S EiT R 5Rb e ofeliliitle Yot BT ral 658 duggngere

met hanol . 25[0105] Exanpl e 2.3 Preparation of pol ynor ph| c forma of

epr osar t an08i] ¢h & fwthef, onare epenificd emaedimerft KFiOBmEaion sd theapre¢esd inygntina s

di ssol ved gopnp7§%sm AEP& 6 bé‘tgl' 4 (fb¥ar9§@5héﬁ9l)ﬁ1&hﬁpﬁ+mﬁaaioh5 b SRk ur e

200 M wat er Il ze
product . 'I*H'ép'?eé‘%‘lot"if’ﬁ'@ a§‘p @he Vak \%g“ %Eﬂ”é'ﬂ aP@"Pﬁ'U Qrﬁa"ﬁ'btﬁﬁ'? 2@’(9 W Rlfes

and aggd aion{phslsort PrapeEsY Uérﬂprfs@fg a dfkiute BoatNeasT v ﬂmiﬁu@bmmds sothat ed
by filtrati ivel drled

o bic uagere B diebialk b Sinak s be ol BEES RN i nt
pol ynor ph. WD 2010/ 003996PCT/ EP2009/ 058724 22 [0107] Exanple 2.4

Preparati O[tBO'PIf] E@E%ﬁ@feﬁ&kﬁ Jn%o?’n‘?enpftheWa‘ﬂ %?%térﬂ%oﬁﬁhé%s arrﬁmﬂlre of sodium

et hanol / A'slurry o artan wat er
wet, cont "Fﬁ”?@a@@'fd&?ijwﬁ't@rb}?”i@@“@‘ epPufeasd §?f3 fmixtoes %41&/¢1a W’and
EBdm y%t emwaﬁl |uh€aézﬁdwaﬁe|9a§m@€8 53&14 J(sj@s%lsoa.ugm @&arajﬁha'fee)caneqzrf@r-saaélﬂmql um
ydr oxi de out| sl 0 adde gi ve ea ow_sol uton
having a pE3yre @V\&,ﬁﬂ(’f vggé[%/ U’c"f‘%‘ﬁ 1@3? [eé Oteﬂ,
hydr ochl ormarketed ty &M Phanptd. Effdr-Sotia™-12 & qohlgmlhetabieysmraicb mmjtfedmooﬁm

i nduced by, ’s‘ﬂﬁ’q' g r t | N eTalla( eTA

After aging t la{(%r aﬁotaer £ ?r%QUC%EaJy Lﬂ %@lgglgﬁj I?ﬁ)(%tl oﬁé}\?\/as

conti nued Ragticigsttp ISO‘HU'E(WTD%@TG p'?‘l"@ﬁ”% Eﬁer Silq‘i'émsi%??f?a'vﬁa@ 2 Y spduoC
bef or ea¢ heonéﬁrmdfét ar\&aﬁl—i'ﬁ,@ Al %ddfbm Jardohatat rw0ut§m|ay@r@@u@am\wﬁaomas hed

twice with 10 t é L"g {)et ano g ?{ﬁd at

65C under  EETBNTIOR v By e fEsRberin of nCrHESH I BHa oS SREVBN.
sesquicarbonate, which is stable up to 70°C temperature. This protection mechanism
provided by the heat stable sodium sesquicarbonate prevents early effervescent reaction

at ambient and elevated temperature storage conditions.

25  [0072] Surprisingly, it has been found that using an alkaline compound in the formulation,
alone or in a mixture, e.g. Effer-Soda™-12, the biocavailability of eprosartan acid as
evidenced during an in vivo dog study is even more increased compared with eprosartan
acid in the existing commercial formulation. The mean relative bioavailability in dogs
(measured in 6 dogs) for the eprosartan acid (administered as polymorphic form a)

30 formulation containing Effer-Soda™-12 is 107 % higher and the mean AUC,_; and
Cmax values increased 31% and 30%, respectively, when compared to the commercial

eprosartan mesylate formulation. Consequently, lower strength tablets are needed for



15[ 0109] Exanple 3. Preparation of polynorphic form 13 of eprosartan
acid [0110] A slurry of eprosartan (100 g) in 125 m ethanol and 75

m wat er V‘@Bzﬁﬁ%ﬁgﬁto 55C, while 62.6 g of an aqueous P%%f@ﬁ 9;10%41%4

hydr oxi de solution"was slowy added, to give a clear yellTow solution
having a pH of 12.8. 20At 55C the sol ution was acidified with 37%

hydrochloric acid until pH 5.2 to cryﬁ__‘tal |ize the product. The slurry
was cooled to 20C and aged at this tenperature for 1 hour before the

product wa I 0

W th- 100 ryreseurtafiondiborddidoh SBnoctlfe REATEL. SRTMR IR stiEs
under vacuawetasigif geodsang hepreosignificantly impRSehpatigatcamplidngaor ph. The
XRPD pattern of polynorphic formbeta is given in Figure 2. [0111]

Exanpl e 4. oRedid 4l 3ReRE erHodRRny TRk err ngoarﬂ @;%{9 a‘?eh%g%e%‘dg% ufngrm

a of eprosartan aci d, 30! 0112] M Xxtures o a and

pol ynor phsthgff 'Sep*P'%Oé.'rV?% pgh gepé%éﬁﬁn wesgatgt |P? 'é'daré‘t nsthe BaersImended
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least one excipient selected from the group consisting of alpha lactose monchydrate and

15  polyalcohols, more preferably lactose monohydrate 200M. Preferred formulations further
comprise crospovidone (cross-linked N-vinyl-2-pyrrolidone) as a disintegrant. A still more
preferred formulation comprises granules of lactose monohydrate 200M and
microcrystalline cellulose, more preferably silicified microcrystalline cellulose as a binder,
starch and crospovidone. As exiragranular components preferably also crospovidong is

20  present, as well as magnesium stearate (lubricant).

[0075] A most preferred dosage unit comprises: 450 mg of eprosartan acid, 71.25 mg of
alpha lactose monohydrate 200M (particularly Pharmatose® 200M), 60.0 mg of silicified
microcrystalline cellulose {particularly Prosolv® SMCC90), 9.040 mg of starch, and 7.5
mg of crospovidone (particularly Polyplasdone® XL10. Preferably, the extragranular
25 components are 7.5 mg of crospovidone (which brings the total of crospovidone in the

dosage unit to 15 mg) and 7.5 mg of magnesium stearate.

[0076] The formulations of the invention may comprise a diuretic compound as a further
active ingredient, such as hydrochlorothiazide or furosemide, the diuretic compound
preferably being hydrochlorathiazide. The amount of the diuretic present in a dosage unit
30 is from about 1 mg to about 500 mg, preferably between 10 and 200 mg. The most
preferred dose for hydrochlorothiazide is 12.5 mg. Naturally, these dose ranges can be
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adjusted on a unit basis as necessary to permit divided daily dose and, as noted ahove,
the dose will vary depending on the nature and severity of the disease, weight of patient,
special diets and other factors.

[0077] 6. Release

5 [0078] The formulation according to the present invention may be produced as an
immediate release or modified (sustained or targeted) release oral solid dosage form
{capsule or tablet). As used hergin, by sustained release is meant any formulaticn that
achieves slow release of drug over an extended period of time. An example of a
sustained release system is a matrix formulation. By targeted release is meant any

10  formulation having an enteric coat or a sustained release coat where timed release is
achieved by a barrier coating. As used herein, granulation means a solid containing the
drug substance mixed with pharmaceutically acceptable carriers or excipients.

[0079] As mentioned above, the present invention particularly pertains to dosage forms
of the immediate release type. This refers to a release of at least 75 %, and preferably at
15 least 90% of the drug in a dissolved form from the dosage form within 90 minutes,
preferably within 60 minutes. Preferred immediate release formulations release at least
90% of the drug in 30 minutes, more preferably in 15 minutes and most preferably at
least 95% of the drug in 15 minutes. The release rates referred to are those as
determined in accordance with The United States Pharmacopeia (USP).
20
[0080] In a particularly preferred embodiment, in all aspecis of the invention, the
eprosartan formulation used is one exhibiting a release profile of: 36% in 5 minutes, 95%

in 15 minutes, and 100% in 30 minutes.

25 [0081] The release is determined in accordance with USP. In particular, this refers to
dissolution testing using the USP Dissclution Apparatus Il with a dissolution medium 0.2
M phosphate buffer at pH 7.5, a medium volume of 1000ml with a temperature of 37_+
0.5°C at a paddle speed of 50 rpm, taking samples with a sample volume of 10 ml and
measuring in a QS Flow cell with a path length of 1 mm at a wavelength of 235 nm. The
30 0.2 M phosphate buffer was prepared by dissolving 302.6 g of disodium hydrogen
phosphate dihydrate and 40.8 g of potassium dihydrogen phosphate in 10 litres of pure
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water. The pH was adjusted to 7.50_+ 0.05 with addition of either 5 M sodium hydroxide
or 85% phophoric acid.

[0082] 7. Manufactiire

[0083] Eprosartan acid can be manufactured in accordance with the aforementioned
5 ‘351 patent. It is preferably purified by recrystallization.

[0084] Pharmaceutical formulations of eprosartan acid can be manufactured generally in
accordance with techniques known in the art. Preferably, the formulations are made in a
wet-granuiation process comprising dry mixing the active ingredient and excipients,
adding water, and executing one or more granulation steps, e.g. in a fluid bed granulator
1  and processing the resulting granules into a dosage form, such as filling into capsules,
or compressing into tablets. Carriers or excipients may include e.q. diluents, binders,
and disintegrants. Further, particularly before tableting, a lubricant such as magnesium
stearate can be added. Preferred diluents are lactose, microcrystalline cellulose, starch;
the latter can also serve as a disintegrant. The carriers or excipients commonly used in
15 pharmaceutical industry are well described in the literature, e.g. the Handbook of
Phamaceutical Excipients, A. Wade and P. J. Weller (Editors), American
Phamaceutical Association (1994). The dosage forms can be capsules or tablets for
immediate release. The formulations ¢an also be processed into matrix-based or film-
coated dosage forms (beads, pellets or tablets} intended for modified or targeted release.
20 [0085] Any combination of pharmaceutically acceptable carriers or excipients, e. g.
diluents, fillers, binders and disintegrants, in desired proportions may be utilized with the
spray dried or fluid bed granulated drug substance and immediate or modified release

dosage forms of the present invention.

[0086] Pharmaceutically acceptable crystallization inhibitors include poly (vinyl
25  pyrrolidone} and urea. Fillers and diluents include, but are not limited to, the following:
lactose (hydrous as well as anhydrous), starch (unmodified {(corn starch) or modified (for
example, Starch 1500 available from Colorcon)), mannitol, sorbitol, cellulose, inorganic
sulfates and phosphates. Disintegrants include, but are not limited to, the following:
sodium starch glycolate, sodium carmellose and crosslinked polyvinyl pyrrolidone, and
30  binders include, but are not limited to, the following: gelatin, corn starch, modified starch
(Starch 1551, pregelatinized starch), hydroxypropyl methyl cellulose (HPMC),
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Ef f er ves c edlyd®i® Bumion Carbide Corporatlon) modified ethyl cellulose, Surelease® (Colorcon),
crosslinked acrylic acid polymers, Carbopol® (BF Goodrich Speciality Chemicals) and
waxy materials, such as glyceryl behenate (Compritol®), glyceryl palmitostearate
(Precirok®)}, and Gelucires® [all from Gattefosse s. a., France] and carnauba wax.
[0087] Preferably, the pharmaceutically acceptable excipients used as bulking agents
10 during the spray drying/granulation process of this invention are lactose, mannitol,
Povidone (PVP), sucrose, sodium starch glycolate, and microcrystalline cellulose to be
incorporated in stable oral solid dosage forms of eprosartan by blending with additional
excipients in desired proportions. More preferably, the excipients used as bulking agents
during the spray drying/granulation process are mannitolflactose, microcrystalline
15 cellulose, sucrose, sodium starch glycolate and Povidene (PVP). Most preferably, the
excipients used as bulking agents during the spray drying/granulation process are
lactose, microcrystalline cellulose and sodium carmellose.

[0088] Preferably, the bulking agents used in the formulation are present in 2-80% on a
weight for weight basis. Most preferably, the bulking agent(s) may be present at as low
20  as 5-50% on a weight for weight basis.

[0089] The process for preparing the solid dosage forms in accordance with the present
invention may be carried out using a combination of a blender/stirrer, a spray dryer or a
fluid bed granulator, a comminuting mill, sleving equipment, a powder blender, a capsule
filling machine or a tableting machine. Optionally, the spray-dried material may be

25  processed using a rotogranulator to produce spherical granules, which may be polymer
film coated to impart modified release properties. Tablets of the spray dried/fluid bed
granules may be optionally polymer film coated to produce delayed, sustained, or
targeted release dosage forms.

[0090] Thus, the present invention provides a pharmaceutical composition, which
30 comprises (E)-o-[2-n-butyl-1-[{4-carboxyphenylimethyl]-1H-imidazol-5-yllmethylene-2-
'thiophenepropionic acid. - The pharmaceutical composition is adapted for oral
administration. The composition is presented as a unit dose pharmaceutical composition
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containing from 410 to 490 mg of (E)- a -[2-n-butyl-1-{{4-carboxyphenyl)methyl]-1H-
imidazol-5-yljmethylene-2-thiophenepropionic acid, preferably 420480 mg. more
preferably 430-470 mg, still more preferably 440-460 mg, and most preferably about 450
mg. Such a composition is normally taken cone time daily. The preferred unit dosage
5 forms include tablets or capsules. The compositions of this invention may be formulated
by conventional methods of admixture such as blending, filling and compressing.
Suitable pharmaceutically acceptable excipients for use in this invention include diluents,
fillers, binders and disintegrants. Preferably, the composition is a dry-mix formulation as

described above.

10 [0091] (E)-a-[2-n-Butyl-1-[(4-carboxyphenyl)methyl]-1H-imidazol-5-ylmethylene-2-thio-
phenepropicnic acid may be co-administered with other pharmaceutically active
compounds, for example, in physical combination or by sequential administration.
Conveniently, the compound of this invention and the other active compound are
formulated in a pharmaceutical composition. Thus, this invention also relates to

1[5  pharmaceutical compositions comprising (E)-o-[2-n-butyl-1-[(4-carboxyphenyl)methyl]-
1H-imidazol-5-yi]- methylene-2-thiophenepropionic acid, a pharmaceutically acceptable
carrier, and a second pharmaceutically active compound selected from the group
consisting of a diuretic, a calcium channel blocker, a B-adrenoceptor blocker, a renin
inhibitor, and an angiotensin converting enzyme inhibitor. Examples of compounds

20  which may be included in pharmaceutical compositions in combination with (E)-a-[2-n-
butyl-1-[(4-carboxyphenyl)methyl]-1H-imidazol-5-yllmethylene-2-thiophenepropionic acid
are diuretics, particularly a thiazide diuretic, such as hydrochlorothiazide, or a loop
diuretic, such as furosemide, calcium channel blockers, particularly dihydropyridine
antagonists, such as nifedipine, B-adrenoceptor blockers, such as propranolol, renin

25 inhibitors, such as enalkinen, and angiotensin converting enzyme inhibitors, such as
captopril or enalapril. Preferably, the pharmaceutical composition contains 200400 mg
of (E) - a - [2-n-butyl-1- [(4-carboxyphenyl) -methyi] -1H-imidazol-5-yl] methylene- 2-
thiophene-propionic acid in combination with 6.25-25 mg of hydrochlorothiazide.

[0092] No unacceptable toxicological effects are expected when (E) - a - [2-n-butyl-1-
30  [(4-carboxyphenyl)methyl]-1H-imidazol-5-yljmethylene-2-thiophenepropionic  acid s

administered in accordance with the present invention.
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[0094] The following examples are illustrative of the instant invention. These examples
are not intended to limit the scope of this invention as defined hereinabove and as

claimed herein below.

15 [0095] Example 1a. Analytical methods.

[0096] XRPD patterns were measured on a diffractometer using monochromatic CuKa
radiation (tube voltage 40 kV, tube current 40 mA) at room temperature. IR spectra were
recorded on a Fourier transform IR spectrometer in attenuated total reflectance (silicon
20  crystal) with a spectral resolution of 2 cm™ using a mercury cadmium telluride detector.
Melting points were determined on a DSC apparatus as onset temperatures of the
melting endotherm using 40 pL aluminum crucibles with a pierced lid. Temperature
program: heating from 25 °C up to 300 °C with 10 K min™. N, atmosphere at a flow of
80 mL min™.
25
[0097] Example 1b. Materials.

[0098] Eprosartan acid can be prepared as described in US 5,185,351, The formulation
indicated as “commercial tablet” containing eprosartan mesylate in an amount

30 corresponding with 600 mg eprosartan is commercially avaible and contains apart from
the active ingredient microcrystalline cellulose, lactose monydrate, pregelatinised starch,
crospovidone and magnesium stearate in the core and Opadry White, Hypromellose,
Macrogol 400, Polysorbate 80 and Titanium dioxide in the coating.
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[0099] Example 2. Preparation of polymorphic form o of eprosartan acid.

[0100] Example 2.1 Preparation of polymorphic form ¢« of eprosartan acid from
5 acetic acid

[0101] Eprosartan acid (50 g) was dissolved in 125 ml acetic acid by heating to 110°C.

The solution was cooled to 20°C in about 1 hour and aged at this temperature for 1 hour.

The product was isolated by filtration, washed twice with 50 m! water and successively

dried at 65°C under vacuum to give 41 g eprosartan in the ¢ (alpha) polymorph. The
10 XRPD pattern of polymorphic form o is given in Figure 1.

[0102] Example 2.2 Preparation of polymorphic form o of eprosartan acid from
acetic acid/methanol
[0103] Eprosartan acid (100 g) was dissolved in 200 ml acetic acid by heating to 110°C.
15  The solution was cooled to 10°C in about 1 hour; during this cooling, starting from 70°C
200 ml methanol was added slowly. The crystallization started at 52°C when
approximately half of the methanol was added. The resulting slurry was aged at 10°C for
1 hour. The product was isolated by filtration, washed twice with 100 ml methanol and
successively dried at 65°C under vacuum to give 93 g eprosartan in the o (alpha)

20  polymorph,

[0104] This procedure can also be carried out using ethyl acetate, isopropanol, ethanol,
acetone, acetonitrile or water instead of methanol.

25 [0105] Example 2.3 Preparation of polymorphic form o of eprosartan acid from
formic acid/water

[01086] Eprosartan (50 g) was dissolved in 75 ml formic acid by heating to 50°C. At this

- temperature 200 ml water was added in about 40 minutes to crystallize the product. The

resulting slurry was cooled to 15°C in about 30 minutes and aged at this temperature for

30 1 hour. The product was isolated by filtration, washed iwice with 50 mi water and

successively dried at 65°C under vacuum to give 45 g eprosartan in the « (alpha)

polymarph.



Substrate
StarchPre
Pol ypl asd
(421) --
gr anul ar

10

15

20

25

30

for granul ation/ conpression aid Ph. Eur.
gel atini sed 1500 9.04 60.0 Bi nder Ph.Eur. Crospovi done

Y .13 7.5 Disintegrant Ph.Eur. Purifi i
BRAPB ont P Bur. Sub Total 67, 74 64, o NEAANBRSTL

Cr ospovi done Pol ypl asdone XL-10 1.13
22

[0107] Example 2.4 Preparation of polymorphic form o of eprosartan acid from
ethanol/water by seeding

[0108] A slurry of eprosarfan (106.8 g water wet, containing approximately 100 g
eprosartan) in 125 ml ethanol and 73 ml water was heated to 55°C, while 61.8 g of an
aqueous 32% sodium hydroxide solution was slowly added, to give a clear yellow
solution having a pH of 12.9.

At 55°C the solution was acidified with 32% hydrochloric acid until pH 6.4. At this pH the
crystallization was induced by seeding with 2 g eprosartan having the alpha polymorph.
After aging the crystal slurry for 30 minutes, the acidification was continued to until a
final pH of 5.2.

The slurry was cooled fo 20°C before the product was isolated by filtration. The product
was washed twice with 100 ml of a 1:1 mixture of ethanol and water and dried at 65°C
under vacuum to give 97 g eprosartan in the « (alpha) polymorph.

[0109] Example 3. Preparation of polymorphic form f8 of eprosartan acid

[0110] A slurry of eprosartan {100 g) in 125 ml ethanol and 75 ml water was heated to
55°C, while 62.6 g of an aqueous 32% sodium hydroxide solution was slowly added, to
give a clear yellow solution having a pH of 12.8.

At 55°C the solution was acidified with 37% hydrochloric acid until pH 5.2 to crystallize
the product.

The slurry was cooled to 20°C and aged at this temperature for 1 hour before the
product was isolated by filtration. The product was washed 3 times with 100 ml of a 1:1
mixture of ethano! and water and dried at 65°C under vacuum to give 97 g eprosartan in
the beta polymorph. The XRPD pattern of polymorphic form beta is given in Figure 2.

[0111] Example 4. Rearrangement of polymorphic form B into polymorphic form o

of eprosartan acid.

[0112] Mixtures of o (alpha) and B (beta) polymorphs of eprosartan (6 g each) were
stirred at 60°C under the following conditions:

a) The eprosartan mixture was suspended in 15 ml ethanol, 18 mi water, 3.47 g NaCl
and 0.56 ml 37% hydrochloric acid.

b) The eprosartan mixture was suspended in 15 ml ethanol, 18 mi water.
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¢) The eprosartan mixture was suspended in 15 mi formic acid and 40 m! water,
The mixtures were sampled at regular intervals. The sample was filtered to isolate the
eprosartan, which was then washed with water and dried before analysis on

polymorphism. The samples obtained from condition a) and ¢) showed full conversion

5 into the alpha polymorph after 6 hours. The sample obtained from condition b) showed

full conversion into the alpha polymorph after 1 week.
[0113} Example 5. Preparation of a formulation containing 420 mg eprosartan acid
by wet granulation

10 [0114] A formulation is prepared having the composition listed in Table 1.
Table 1
Component Yowiw mg/700  |Function Reference

mg* to
Standard
Intra-granular Components
Eprosartan acid 80.0 420.0 Active Internal
Monograph
Phamatose 200M 18.0 133.0 Diluent Ph.Eur.
Avicel PH102 8.0 56.0 Compression [Ph.Eur.
Aid

Starch 1500 8.0 56.0 Binder Ph.Eur.
Ac-Di-Sol 3.0 21.0 Disintegrant Ph.Eur.
Extra-granular Components
Ac-Di-Sol 1.0 7.0 Disintegrant Ph.Eur.
Magnesium Stearate  [1.0 7.0 Lubricant Ph.Eur.
Film Coating
Opadry Yellow (4.0 28.0 Coating Internal
03B22291
Total Tablet weight
* Tablet core weight (uncoated) ed based on core
tablet weight

15 [0115] Eprosartan acid (600 g), Pharmatose 200M (190 g), Avicel PH102 (80 g), Starch

1500 (80 @), and Ac-Di-Sol (30 g) are screened (1000 um) and dry-mixed. Purified water
is added, followed by wet massing and drying. Magnesium stearate (10 g) and Ac-Di-Sol
(10 g) are added and the resulting mixture is compressed into tablets. The tablets are
coated with Opadry yellow O3B222291.
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0005 Component Yowlw mg/900 Function Reference
mg* ‘ to
Standard
Intra-granular Components .
" |Eprosartan acid 46.7 420.0 Active Internal
Monograph
Effer-Soda12™ 22.2 200.0 Effervescent |Ph.Eur.
Phamnatose DCL21 26.6 239.5 Filler Ph.Eur.
Sodium Starch |1.5 135 Disintegrant |Ph.Eur.
Glycolate
Magnesium siearate 1.0 9.0 Lubricant Ph.Eur.
Extra-granular Components
Sodium Starch |1.5 13.5 Disintegrant |Ph.Eur.
Glycolate
Magnesium Stearate 0.5 4.5 Lubricant Ph.Eur.
Film Coating
Opadry I Yellow|4.0 36.0 Coating Internal
85F22122 aph
Total Tablet weight

5  *Tablet core weight (uncoated) is 900 mg. Composition is expresse based on core tablet welghf

[0118] Eprosartan free acid (467 g), Effer-Soda-12™ 12 (222 g), sodium starch glycolate
(15 g) and lactose monohydrate (266 g) are screened (1000 p) and blended for 10
minutes. Magnesium stearate (10 g) is added, followed by 2 minutes blending. The

10 resulting mixture is slugged and milled twice. Magnesium stearate (5 mg) and sodium
starch glycolate (15 g) are added, followed by blending and compression into tablets.
The tablets are filmcoated with Opadry [ 85F22122.

[0119] Example 7. Preparation of a formulation ¢containing 450 mg eprosartan

[0120] A formulation is prepared on the basis of the composition outlined in Table 3
15 below. To this end, Eprosartan Free Acid (20.809kg). Lactose Monochydrate 200M
(3.295kg), Prosolv SMCC90 (2.775kg), Starch 1500 Pregelatinised (2.775kg) and
Crospovidone (Polyplasdone XL10) (0.347 kg) are screened (1000 micron) and dry
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mixed. Purified water is added followed by wet massing, milling and drying. Magnesium
Stearate LIGA MF-2-V (1.13% wiw) and Crospovidone (Polyplasdone XL10) (1.13%
wiw). are added and the resulting mixture is compressed into tablets., The tablets are
coated with Opadry 03B22291.

Table 3
Component % wiw | mg/663.8 Function Reference to
per mg Standard
663.8mg
Intra granular
Eprosartan Free Acid 67.797 450.0 Active Internal
Monograph
Lactose Monohydrate | 10.734 71.3 Substrate for | Ph.Eur.
Pharmatose 200M granulation
Silicified MCC ProSolv | 9.04 60.0 Substrate for | Ph.Eur.
® SMCC 80 granulation/
compression aid
Starch  Pregelatinised | 9.04 60.0 Binder Ph.Eur.
1500
Crospovidone 1.13 7.5 Disintegrant Ph.Eur.
Polyplasdone XL-10
Purified Water' (42% —— Solvent/Diluent Ph.Eur.
Sub Total 97.74 648.8
Extra granular
Crospovidone 1.13 7.5 Disintegrant Ph.Eur.
Polyplasdone XL-10
Magnesium  Stearate | 1.13 7.5 Lubricant Ph.Eur.
Liga MF-2-V
Sub Total 100.0 663.8
Opadry 03B22291 | 32 19.9 Coating Agent Internal
Yellow Monograph
Purified Water' — {139.4) Solvent/Diluent
Total N/A 690.4

" Removed during the process, 42% of granulaticn batch size
%3 % Weight gain (Coating solution = 12.5%w/w total solids)

[0121] Example 8. Release profile eprosartan from different formulations

[0122] Dissolution testing from different eprosartan tablets was performed using the USP

Dissolution Apparatus Il with a dissolution medium 0.2 M phosphate buffer at pH 7.5, a

medium volume of 1000ml with a temperature of 37_+ 0.5 °C at a paddle speed of 50
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[0125] Objectives:
[0126] Primary Objective

[0127] To assess the relative bicavailability of two experimental 420 mg eprosartan free
acid tablets with the reference formulation: eprosartan 600 mg (as a mesylate) marketed

20 tablets in healthy adult, male, human subjects under fasting conditions.

[0128] Secondary Objective

[0129] To assess the safety and tolerability of the eprosartan formulations.
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[0131] Number of Subjects (Planned, Randomized and Analyzed):

24 subjects were planned, randomized and analyzed.

[0132] Main Criteria for Inclusion:

20  Male subjects aged 18 to 50 years, inclusive with a body mass index (BMI) between 18
to 28 kg/m?, inclusive. and body weight >50 kg or <100 kg. Subjects were to be in good
health as determined by vital signs, medical history, physical examination, serum
hiochemistry, urinalysis and hematology.

25  [0133] Test Product, Dose and Mode of Administration, Batch Number:

Treatment A:. 420 mg eprosartan free acid effersoda oral tablet prepared in accordance
with Example 6.

Treatment B: 420 mg eprosartan free acid pharmatose oral tablet, prepared in

accordance with Example 5.
30
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Treat ment Lo dNrd¥RARihSRindVWEARivé Sstics. Concentrations below the LLOQ were set

to ¥z LLOQ prior to calculation of descriptive statistics. Descriptive statistics were only

20 calculated if at least 2/3 of the data were = LLOQ. Eprosartan pharmacokinetic
parameters were summarized by treatment using descriptive statistics.

A mixed model analysis of variance (ANOVA) of the primary pharmacokinetic
parameters Cuax, AUCq, and AUC was used to compare the relative bicavailability of the
test formulations (experimental 420 mg free acid tablets) with the reference formulation

25  (eprosartan 600 mg tablet). A model with fixed effect terms for period, sequence and
treatment and subject within sequence as random effect was used. The
pharmacokinetic parameters were log transformed before analysis.

[0138] From this ANOVA, least-squares means for each treatment, estimated freatment
differences, and 90% confidence intervals for treatment differences were calculated.

30  The log-transformed results were transformed to the original scale by exponentiation to
obtain geometric least squares means, treatment ratios and their 90% confidence
intervals.
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[0139] Similar relative bioavailability comparisons between the test and the reference
formulations were performed on dose-nomalized parameters (CradD, AUC:4/D, and
AUC/D).

[0140] Summary — Conclusions
[0141] Pharmacokinetic Resulis:

[0142] Samples were analyzed for concenirations of eprosartan using validated high
performance liquid chromatography with tandem mass spectrometry detection (lower
limit of quantitation: 1 ng/mL).

[0143] Following administration of the eprosartan effersoda tablet (Trt A, test
formulation), pharmatose tablet (Trt B, test formulation) or the marketed tablet (Trt C,
reference formulation), the plasma concentrations decreased in a mostly biphasic
manner and were quantifiable for up to 48 hours post administration (last time point
evaluated). The concentration time profiles for eprosartan for the three treatments were
similar at later time points (>10 h) but there were differences in the profiles in the first 10
hours following dosing (ie, absorption phase). The effersoda formulation showed a more
rapid absorption and a higher Caay, while the pharmatose and the marketed formulations
showed similar absorption profiles.

The summary of key PK parameters for eprosartan is presented in Table 5:

[0144] Based on non-normalized eprosartan parameters, mean overall exposure (AUC
and AUC,.) for the effersoda tablet was 7-12% higher and mean Cnax was 34% higher
compared fo the marketed tablet. In the case of the pharmatose tablet, AUC and Cmax
were similar to the marketed tablet (<5% difference), but the mean AUCq, was 11%
lower (see table 4).

[0145] Based on dose-normalized eprosartan parameters, mean overall exposure (AUC
and AUC,.) for the effersoda tablet was 52-60% higher and mean Cnax Was 92% higher
compared to the marketed tablet. Similarly, in the case of the pharmatose tablet, mean
overall exposure (AUC and AUC,y) was 28-47% higher and mean Cr..x was 38% higher
compared to the marketed tablet (see table 4).
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Table 5

Summary of Key Non-Normalized and Dose-Normalized Eprosartan Plasma Pharmacokinetic
Parameters

Treatment A Treatment B Treatment C
Parameter N Mean (SD) N  Mean(SD) N Mean (SD)
AUC (ng-hfmL) 18 10020 {(4969) 18 9277 (4644) 18 7695 (38486)
DN- AUC 18  23.86(11.81) 18 22,08 (11.05) 19 12.81 (6.39)
AUCq:(ng-himL) 24 9470 (5173) 23 8139 (4519) 24 9415 (7268)
DN-AUCO-t 24 2253(12.3) 23 19.39(10.78) 24 156.70 (12.13)
Crmax (NG/mML) 24 3425 (1911) 23 2533 (1541) 24 2652 (1947)
DN-Cmax 24 8.153 (4.547) 23 6.030(3.668) 24 4.420 (3.242)
trna () 24 0.52(1.25-4.00) 23 2.00(0.75-4.03) 24 1.00 {(1.50-3.50)
Tiz (h) 18 10.47 (3.04) 18  15.6 (10.85) 19 16.14 (9.11)
vzfF (L) 18 868.8 (646.2) 18 1323 (1178) 19 2398 (1662)
CL/F (L/h) 18 53.97 (28.64) 18 58.76(37.99) 19 96.86 (44.05)

SD=standard deviation ; DN= Dose-Nomalized Treatment A: Eprosartan free acid (420 mg)
effersoda tablet; Treatment B: Eprosartan free acid (420 mg) pharmatose tablet; Treatment C:
Eprosartan (600 mg) marketed tablet

[a] Median {range)

[0148] Following single dose oral administration of the eprosartan (420 mg) effersoda
formulation, eprosartan (420 mg) pharmatose formulation, or the eprosartan (600 mg)
marketed formulation, there was a rapid increase in the plasma concentrations of
eprosartan up to approximately 0.5 to 2 hours {median tn.), followed by a biphasic
decline in plasma concentrations. Geometric mean plasma concentrations of eprosartan
were quantifiable in plasma for up to 48 hours (last time point for PK evaluation)
following oral administration of all the three formulations. The concentration time profiles
of eprosartan for the three treatments were similar at later time points (>10 h) but there
were differences In the profiles in the first 10 hours following dosing (le, absorption
phase). The geometric mean eprosartan plasma concentration time profiles for these
first 10 hours are shown in Figure 3. The effersoda formulation showed a more rapid
absorption and a higher Cna, while the pharmatose and the marketed formulations

showed similar absorption profiles.
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pharmatose formulation provides a similar eprosartan exposure as the marketed

10 formulation.

* When adjusted for dose differences, there is a 60% [90% CI: 38 -85 %] and 52%
[90% Cl: 33 -75 %] increase in eprosartan AUC and AUCy., and an approximately
92% [90% Cl. 62 127 %] increase in Cp. with the effersoda formulation as

compared to the marketed formulation.

15 * When adjusted for dose differences, there is a 47% [90% CI: 26 -71 %] and 28%
[90% CI: 11 -47 %] increase in eprosartan AUC and AUCg, and an approximately
38% [90% CIl: 16 -63 %] increase in Chu with the pharmatose formulation as
compared to the marketed formulation.

20  [0149] As 1o safety, both the effersoda and pharmatose test formulations of eprosartan
were well tolerated by the healthy subjects in the study.
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3. A pharmaceutical formulation according to claim 7, further comprising cross-linked
N-vinyl-2-pymrolidone.
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1. A pharmaceutical formulation according to any one of the ¢laims 1,2, 6,7, 8, 9

or 10, comprising a diuretic compound, preferably hydrochlorothiazide, as further

active ingredient.

12. A pharmaceutical formulation according to any one of theclaims 1,2, 6,7, 8,9
10 or 11,for use in a method of treatment of a disorder modulated by blocking
angiotensin Il (All) receptors selected from the group consisting of hypertension,
congestive heart failure, renal failure, and combinations thereof, by daily
administering to a subject in need thereof, eprosartan acld in a daily dose within the
range of 420-480 mg.

13. A pharmaceutical formulation according to claim 12, wherein the daily dose of
eprosartan acid is 440-460 mg, preferably 450 mg.



