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EPROSARTAN COMPOSI TI ONS [ 00011 Field of the Invention
[ 0002] The present invention relates to a nethod of
wo c@aabomdpde of a di sorder nodul at ed by bl ocki ngPCT/EP2009/058724
angiotensin Il (All) receptors, and particularly
sel ected fromthe group consisting of hypertension,
congestive heart failure, renal failure, and
conbi nations thereof, by adnministering to a subject in
need thereof, an eprosartan conmpound in a dose
sufficient to t EPROSARITAN SOMPROSITIONS Recommended
Effective Daily Dose). The invention further rel ates
to providing a drug product that is bio-equival ent
with a reference drug product that has eprosartan
[0dESFERLS uRSintdiioACt | ve substance. Also, the invention
pertains to a pharnaceutical dosage unit for the
adm ni stration of eprosartan and to a pharmaceuti cal

[0G03t et BREPEIN invE RN rslakns te progaed @ﬁrea[rwmgﬂa gaerkgr Haddated by
bld(&fq)nb h§nd26}¥r$§‘r§ e QA[IPQ(Q&]ptcﬁQr Qﬁé‘rﬁaﬁ‘fbdla'?l)y selected from the group

car boxy phenyl ) net hyl]

coNTTVaL S, DYPEETS ettt FPDBTHE R BN En A FISHA, Griicpambinations
thrB6fO SR IabmidtSriigh® & 4bbje&tin QiceelslJ t%reﬁataﬂr%pré%rtaﬁ c@aﬁr@oéﬁﬁﬁm a

th d
dofb S5Tiga8 BaiEat G RE a1 Fepolmandsd Eiasiius Dl §oge)s The

inv2Btord egthiet belstedsh® ngtdh@sasmagdprgeurtﬁrtabt i4S Bioasyuiklent with a
re#éecegtcj?y(rgsoa}en agﬁgtﬁg%qjgga&a ;rﬁe{c’sl?{ége \feelsa tdance Also, the
inveptiospértains @c plharmacemlbaldﬁﬂagér beit tnrrerﬁeea@nmetratrort &fi eprosartan
an |scI RSUrE et 0 rftto(r)m t he .met %1_% saral f onat e
&pF BEAP PSR HRREIITHINON PORERT THEST Mt e of the art in

respect of the aforerrentl oned net hod of treatnent is
[0a03EBeckigetund @f thernmentdoral form in which eprosartan,

nanely eprosartan rresyl ate. [0006] However, the

i abl d. | abil it f -
o0 e n s T BT Sond Bl rPohend -, mgazo-o v
mmm;getneelbmhm@prmomecadd efprosartaanis ethé exbjece of reat ll?etdnt No.
5 B PTG B, BB KB R, 8 b B A Ehyon s
a ﬂ@;larceilbcioslm edEhA We2Padewribés ter patesanand GIETYl UBkeas All

re%@?oq %Fég;gﬁgtsEéggﬁ{)éé{r?an%o] Pela%)ds 806?60&?185 P afsEIQQed A synthesis

example of eprosartan aC|d is included. The preference in this disclosure is given to the

methyl sulfonate (eprosartan mesylate).

[0005] The state of the art in respect of the aforementioned method of treatment is the

existing commercial form in which eprosartan, namely eprosartan mesylate.

[0006] However, the variable and mean absolute bioavailability of eprosartan mesylate is
approximately 13%. As a result, high doses may be required for an effective treatment
of hypertension, congestive heart failure and renal failure. Effective daily doses range
from 400 to 800 mg, calculated on the basis of eprosartan.

[0007] The Recommended Effective Daily Dose of eprosartan mesylate is 600 mg,
calculated on the basis of eprosartan. In some cases, a starting regimen is prescribed in
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cal cul ated on the basis of eprosartan. In sone cases,
a starting regimen is prescribed inwhich an initial
waolose/0af99800 ng per day is adm nistered. The PCT/EP2009/058724
Reconmended Effective Daily Dose can be achi eved by
the once daily adm nistration of the aforenentioned
eprosartan nesylate 600 ngatablets, or by the twce
daily adm nistration of eprosartan mesylate 300 ng

wHickPAE Inftial B&%O&] 30bhRg IReE @?%%Qn it L trhi RdeBinen s Effective

can al so be characterize reference to the plasna
Dalg\Rase &N Rppeiaredaby fhe arasi %Q)'ésad”ﬁﬁi?tr?&?arﬁiltae aforeme”t'oned

epfd@b}tmgylétla@()@dﬁg R Hdts,adri BYNth O frwic b laBpa@SAlstraiion of eprosartan
in the Recommended Effective Dai ly Dose, to
”“ayﬁgﬁgﬁfgaﬁ¥%%ﬁ the subjects exhibit at |east one of:
(a) a nean plasna Cmacof eprosartan of betmeen 2200

I
OB o8 Rehien SifbuBo FBH oS00 Mo dnf erpeiprsp win
refBsenv@yo difie plasinbdeveimok gposanthn it leehieedd. dwir ryanipleufdinwving the
aan?r{ &Fa%@r‘% %f fﬂBr g?&%ﬁ%p{bo (?J]ng]b ir?g?)% il%%&ﬂ%eh@ed éﬁe%%@e Bg%/ Dose,

rmaceu I OoNs CO
to adjdmtan @nbje@ taﬁ spbjects extiipit aeashpegyohi st, a second agent

be' gr @anddléjsrr@e} €Cs 0 ﬁﬁg@éaﬁaw& 8&@@&‘?%2@ %%0 n@/ml; or

enocept or B S arennin or “an
b)anguadn@msqlas%hv@mtqf ﬁgrOéafiqnﬁf brsmﬂebuf%@ aanoa hr-ng/ml.
eprosartan t he docunent exenplifies oral dosage forns
eprosartan acid. The total dalL% dose of the

[OQSM Bv éf@é ei fHFth%l'rhaa@Fﬁlﬂ@'t thedolipmingiarumgaiscaferance griggartan.
fromabout 5 ng to about 1000 ng. The docunent does
n uggest any_ c ge, to the aforepenti oned
o) B AR S D d Sl ) FBaEECe B CATPySog c9BRgsn. in
adaidl e e@%msgtl hecdpt@haritaddrat, w&ie@brﬁd @@elgplbé)ﬁ@fat aan[jetucha calcium
nes te 0 e un rovi,ae .
ongiiey bRes 1 BaPErttestoies ke rSi o PRR R, bbb diaring
enayuheimh'bh‘ter dsdol Epmtanta}'f G’faddcmntehEe)aalnmhﬁesrm‘at dasagd forms of 100

%B osalltanefaf gCtThV.TI %P |1 \élosz o?q e I {e%g%t laﬁ anmst}aS egroadly
o eprosar an) Ré& urren er S 660 aos sage
indiratedsto keerftbru elesut Bang tomhooat(é)oang' Taietok@cahemmoeé nt)it’ﬁelggest any

Chgrﬁeg%rtg '{‘F?é“éfb%ﬂ%%ﬁ?e% %%ngtﬁ Eﬁ&fﬂ\/g %a@bbé’e Dose. The

erence apparent oes n 'y succeed in
provi di ng the reqU|red 600 ng dosage units. Although a

[Od)lrﬂ)Wb @9@@9@1 Eémggsegfthéﬂlgﬁgafélgt \;!relght' of éib'rc\’s%ﬂan tnh%ylate dc%sage

preferred dosage units contalin from about
UndPOlt g REPPoERS tepiredds thigh deiggload ttablets on the baS|s of anhydrous

eprosartan acid. The document refers to the above-mentioned typical effective dose, viz.
600 mg (calculated based on eprosartan). The document refers to 600 mg dosage units,
and does not indicate any alteration of the aforementioned Recommended Effective
Daily Dose. The reference apparently does not fully succeed in providing the required
600 mg dosage units. Although a broad dosage range of 50 mg to 1 g is given, the
preferred dosage units contain from about 200 to about 400 mg of the eprosartan acid. It
is indicated that these are to be taken 1-4 times daily, preferably 1-2 times daily. This is
commensurate with the aforementioned state of the art doses of 300 respectively 600

mg.
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is indicated that these are to be taken 1-4 tines
daily, preferably 1-2 tinmes daily. This is

w@e@ oo ate with the aforenentioned state of PehEPENG/058724
doses of 300 respectively 600 ng.[0012] FR 2 886 150
addresses the admi nistration of active substances the
solubility of which variesastrongly with varying
gastric pH of which eprosartan is given as an

[oERERI 2886 150 Sddr&dsS E@adnﬂm@ﬁatﬁmﬂff QblivRMBuoBtahb& tﬁs @@l@bmty of
that these drugs, within the sane patie

nt ea
whichy V%{tﬂsestmnag’rrw'th &gping S%ﬁ@%cﬂ%gﬁ vahigh epEPﬁa'tt?f}e/ is Oiyen o‘"fs an
ex@aplel hes efered ® atsaggrbbleahmdw waedehsd tHalh eheRaldr@dt wWitRis the same

ty st ch. e reference proposes to
palcit B R 1P e e B oieRr il & £ iy P dme s dpunecdruo
is takiém a'mdommthemghe paitlebyhammﬁed’mrrrgnpty stontdeh aTheatefdrance proposes
V\/mchcatlngI matrlém ovvsthe otroII drel ase

to sddfsre "N Pt <t BIREAINY AL A7 SHEPENCS W atifig, ~or by
conibmageit with métne pwitstacoatingics ngatre allowbhtbe rceﬁtmlled celeakwesf the

t t] f
ool SR EE L ARG 3L ngl kO, PRECTIERLR e 5 gon. o
refdeoag eoemmal frdicatenamtaitesation of HniesR_@swnmndéd éﬂeqﬂlag é)gdy Dose i.e.,
cort & %Hé gtaﬂa’érg’?jb%é/ b%n&]n‘t’sei'ﬁ tfag"'aﬁethg %%@pﬁf%da(ﬁ)sgé’e unit would

reach t he stan ective dose o
nognlyseer giden Mioma3jayrR 2s greaghdhe éﬁaéﬁ%'dtetﬁfeﬁtﬂllet dqseeof 600 mg
epfRLHyn admi ni strations of Al receptor antagonists, on
account of their low half-life values. As a solution,
it is proposed to provide nmultimcroparticul ate dosage

[061@[ R £ 882 Q?ﬁreﬁ@ Itcpmgm@er@ln;e éﬁmln@trafl&%&ﬂ AmOrlél@@;uadeﬁmtagomsts
sar.t an xa e |I's given of
onARCP Rl i ot e agbes s a SpitfiEn T i prARosea e Provde mult-
mifrophratidate heosdye dbinen fodfthe qdrelas@obyeléasbow thesd @mpounds. For
ment neit

d o he d d, ...
crfigrna PemplRiiecate §h e BBt isrtnSeRcorEt inboisn
indﬁafte&ttol prelohip theydutatze. of [rél@és@] byl ;1 hows pEet dazlimiehenditakt mdicates

the ?Esegse %%lsfed ' r'iorI c?oegoﬁ ergdléa tanI ndttePa%oR ro%stﬁmRecommended
i nventron | artlcularly esl 0 provi

Eﬁsmnaﬂgmytmsmard |nned|ate rel ease fornul ation for
eprosartan. [0015] "I mredi ate Rel ease Fornul ati on”
nmeans any fornul ati on such that by the tinme eprosartan
[0Q1¢hingrespdseokthe iadiehtwa refarenceb tihiemoted thalinitHeopresant jinvention it is

pattftulah de@fr&d 6 FrowiHS PENBaRAtforward immediate-release formulation for

eprosartan.

[0015] “Immediate Release Formulation” means any formulation such that by the time
eprosartan 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
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
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of fine particles, i.e. a formfromwhich eprosartan
can be readily absorbed. Mre particularly, the term

w0 boomaivad e Rel ease” refers to a rel ease of atpPdPEB1007658724
% and preferably at |east 90% of the drug in a
di ssolved formfromthe dosage formw thin 90 m nutes,
preferably within 60 m nute|s. Most particularly, the
term "l medi ate Rel ease"” refers to a rel ease of at

refe@8$ 1o of6 ¥4k bBigBteARINEY MU R6rdaRELk @Y TRy hidesthRt Pharmacopeia

Rel ease Fornul ati ons rel ease at | east 90% of the drug
(UPR) apdgscriRRdee EXABPE Soreferably in 15 minutes and nost
preferably at |east 95% of the drug in 15 m nutes. The

ase tesreferred to are those as determped in
00 BL BRREAE BT PR0 T it B enses Minraia OBRMAE COgBfosartan
doeagedﬁﬁtarnitb@dasmofatmméﬁrtan droGibtanddothet fefs & tetter bioavailability
tha %e eI (E% e ences, zlglds%rtgs%%s Ittrée desire to provide
grao Ay (fo agep% e basi s of an
eprosartan dr ug substance that has a better
| I the standard in the art, viz.
[O(Plﬁggrﬁb]?ﬁﬁéfﬁiei%/%{igﬂ [00171 Summary of the | nventi on
[0018] It would be desired to provide an eprosartan
[ bet I gav, [
OGRTRE MR BX 28510 06 bRLID, A7 Bho@Rah ol fitho o betir
bioghpitaRilityc thaswy ithey quﬁénPétﬁﬂﬁﬂ@nmo%ftﬁ@cWﬁthal'ﬂhjﬁ Desisl  allow

acﬁlewha%éjﬁt%b(?mrﬂfand%dl OREvE RN DoSE of "t bSSis of B IQ\R/S'reémount of
wor ds, ﬁgow bi 0- equi val'ent tabl ets, having

drychoiein ¢ mrd%fprwqj@g b"FTﬁq§'V?'§”tgtéh'§¥sahfF‘§W9r @E’d‘@ﬁ?ﬂ‘@é”ta%f drug.
Thit iDg&&frally rbéogpbl 88DentM@d Pdtietts pri singly, it was

found that eprosartan acid Is such a better

bi oavai | abl e eprosartan conmpound. [0020] Thus, the
[0019Y Sukpridmglyl 1t @B f@ﬁrﬂembt ep®shitarh atifeigatdenta Weﬁér bioavailable

e sartan ag above, i.e. within the Recomended
ep%ﬁ?@%ff?%o%&ﬁ y Dose, wherein the eprosartan conpound

is an effective dose of eprosartan acid. [0021] In
[O(?Zp?efglfsgghgaﬁ \éer?‘ﬁ%réltlnggnl Qs\élp%gg l|soln rea,n?enntt%v gg %4%5m2 e, i.e.
withiy, the e cpamendad Eﬁféoylve)f)aablose zﬂs&erelrgtheleprcasaftam térepound is an

eﬁ%@@g@?%{%@“tg%w” provi des such an eprosartan acid

use in a treatnment as referred to
above, wherein the treatment conprises the once daily

[O®q mnan%Weﬁgéﬁ@&t,%e iﬁ@érﬁion presents a dosage unit of eprosartan acid of 410-
490 mg, preferably 440-460 mg, and particularly of about 450 mg. In a further aspect,
the invention provides such an eprosartan acid dosage unit, for use in a treatment as
referred to above, wherein the treatment comprises the once daily administration of said
dosage unit. Also, in still another aspect, the invention provides a pharmaceutical
formulation comprising eprosartan acid and at least one excipient selected from the

group consisting of alpha lactose monohydrate and polyalcohols, such as mannitol.

[0022] In yet another aspect, the invention is in the use of eprosartan acid for 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
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dosage unit. Also, in still another aspect, the
i nvention provides a pharmaceutical fornulation

W@ opno®peag eprosartan acid and at | east one eRCI/EPBN$/058724
selected fromthe group consisting of al pha |actose
nonohydr at e and pol yal cohol s, such as mannitol. [0022]
In yet another aspect, thes nvention is in the use of
eprosartan acid for the purpose of providing a drug

doB¢ Qfl Uphodahah dcﬁj Ri RweflUharakRNtei¥ehdt AoseloBrPRIaMEN Weksylate,
Cag@oduct co S|n%)eprosartan mesylate as the active

Biedandee bydiplsPrPseHan Bfid- equi val ent dose of
eprosartan acid is lower than the reference dose of

artan nmesyl ate al cul. ated on the basi
@3] FRE bEER A Ois FheTHpURTY Gh cPUREHEr MPdpamgroved
bldaﬂalfabﬂlm.lbc&hﬂabm with teppesant marketadi é}goéamanonésj'late formulations,
proc's%%e\ss{ labl”H@g‘i;’f gﬁ)ersrgﬁﬁwvl\%%non% gnd e%@e Sg%‘nl?s,rjngf %deprosartan
fommtanrbas:toﬂrthmg)redeesmvbommuiratheotreatamdt wetchdais di$eassi stgtes in
mérﬁ}ﬁ?gﬂﬁgﬁﬁf Iglnm%rqr mul ati ons of the present invention
Feat of certain disease states in mamal s,
in particular man. [00241 Description of the Figures
' A i ; XRPD pattern of polynorphic form
049 Corbudtfgfd PiglnS gure 2 depicts the XRPD pattern of
pol ynmorphic formb of eprosartan acid Figure 3 is a

F@fr@ﬁ’Geﬁu@@ﬁ@éﬁlﬁbb%tt&%%&l%@ pr%%‘mE&%Bt%@ér"ta?ﬂaﬂ asma

Concentration Time Profil or al Treat nents
Figyire 2 deRielg theXBRRmpattenof p@)ymerpﬁ@dﬁampﬁ% of enresgrtap @oids 1
Fidopd aid &Qa@@ﬁeﬁi’rés@:ﬁtl GOEm&NE MeaM Eﬁﬁds@ﬂal{ PRLGh Cbncentration

Effe tre
Tie Bl AP AT BB St SerE EI099 f (PP eHs RafieSer ves
in the treatnent of disorders nodul ated by bl ocki ng
[0G2BYDelagssDEschibtidnAfthe Ihesiftighor s. The i nvention
particularly pertains to disorders selected fromthe
oup_consi sting of hypertension, congestive heart
(0428} - fectieuose 1t WeItPTers AEr R sk Br AEEPOHEoF HESpRBrS
[ 0028] The nethod of treatnment to which the invention

[O(@e! tEkersQarta‘nS Ve AR HeS t@hinGit t & @ls&léj'éfse‘?ﬁodufhté't?et@ bIocklng
t her eof dose of an eprosartan conmpound w t hi

angigieoRfrh N TESTRITE e maﬁmtgpnm%@u'ar'yepertﬁm tp @kﬁ@rde(s% Selected
fropdtHengratis abnglingfof SPp&ERIloAN coRFEBRShER Rilwe! Rerlah®ilure, and

combinations thereof.

[0028] The method of treatment to which the invention pertains, is by administering to a
subject in need thereof, a dose of an eprosartan compound within the Recommended
Effective Daily Dose, i.e. the level of administration of eprosartan commensurate with the

doses approved for the treatment of the aforementioned disorders.

[0029] As mentioned above, the Recommended Effective Daily Dose is 600 mg

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

[0030] The Recommended Effective Daily Dose effective dose serves to introduce into
the subject’s plasma a level of eprosartan corresponding to the level introduced upon the

administration of crystalline eprosartan mesylate in a dosage amount of 600 mg.
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doses approved for the treatnent of the aforenentioned

di sorders. [0029] As nentioned above, the Recommended
webdieoviove Daily Dose is 600 ng (cal cul at ed baBeDEP2009/058724

eprosartan) as present in eprosartan nesylate. [0030]

The Recommended Effective Daily Dose effective dose

serves to introduce into tlge subject's plasna a | evel

of eprosartan corresponding to the |evel introduced

[003@?"I\/Idr@epa@ﬁﬁndﬂlysiﬁeahb@&nﬂfan&rdyEH@étllvé NSai pl‘.‘)@@"st @ndose of an
ylate in a dosage anmount of 600 l?’iﬁ@/{e 0314

ePPEALA GPEPIURD ToNRIS b AHDIAANER fonlyTart Sl S e ubjects
exRibil@sieaffonadf epr osart an conpound following its

adm ni strati on to huyman_subj ects nd t subj S
axh i @) AL P! ST AN LSV EPALoRY SHAEDP Do/
epr osabj anmebn bghswee MUR2L OofageroS8a D ol betweeb§008 AN 1000
pl asnma AHCO of eprosartan of between 8000 and 11000
hr ng/m %’ﬂb nmeans the Area Under pl asma
‘AUGhmeamsﬂaelﬁma tndee pEsmaeon¢d@3Rqn theeBudkeng to t he
i nvention, eprosartan acid is admnistered in an
effective daily dose of from410 to 490 ny.
[00R2¢ Aeccathng to #sr in¥entipanepiesaitan scikldiriadiminisiered in @nzefigalivieydaily
dogé’éff &ﬁ 41 G2 t pre‘?éagb g‘gepré\é%ﬁ%rd@El@f@é@rﬂin)éteré@lnda daily dose

ose range rom even nore

of ﬁer@ﬂépéw%o Mgoltoresueieslyrgaid KBkt d%ﬁéﬂ@eéﬁilow 430 to 470 mg, and
ev@rphﬂﬁ@rp?é’fé‘rab@r fan‘WMGL@f@O'nﬁb e JrdrerBRE eplosd®th RBprovided in a

t[% e I nvention also pertains to dosage units
da ?lﬁﬁeloif; M@prosartan acid in a single daily dose
Wit hin any of the foregoing ranges, and nost
fera conpri Si n 450 of eprosartan aci d.
(05555 Piariob Sebiee"BBRA 54598F LR IRCTTRIBRHB EOISPLarHsiin a singe
daflyididse vathjroargchf theforsamarasges, ad Most péfa@bl coppASAG 480 mg of
| at e, 600 ng dosage unit, by the single
ep &ﬁ%{ 9ation of an eprosartan acid dosage unit
wi thin the above ranges, it will be understood that it

[06@4:[ l\thl ttﬁ)lgso ngll ttRe rgv'gnp 6 errr18|1ehf%ll %ﬂd tr? %PI%paI’ISOI’] with a

eprosartan aci Us HENtioned apove
singtbrepriosarteat mesgatef 640 Mmgweosade smitoby élpﬂ' ctglet admatstrdtlon of an

epl}&?ﬁanc‘é‘a@ dﬁ?é‘&[éthmt% ﬁe d otangcé F é@nt*wﬂlibefuﬁdérgtogg tilieﬁkt%ﬂll be

nto accou at t dal dose of eprosart
posgiblg tavadrinister hepdadlg @ose of eprosartan aC|d as mentioned above, by multiple

administrations of a lower dose of eprosartan acid. Upon such a multiple administration,
it is to be taken into account that the total daily dose of eprosartan acid will be 410-490
mg, preferably 420-480 mg, more preferably 430-470 mg, still more preferably 440-460
mg and, most preferably 450 mg.

[0035] If the eprosartan acid is administered in multiple dosage amounts during a day,
this is preferably in two half-dosage amounts of the daily dose. The half dosage amounts
can be provided for by an appropriate score in a tablet having the daily dosage amount,
or it can be provided for by means of separate dosage units comprising the appropriate
half dosage strength. If desired, such half-strength dosage units can also be
administered simultaneously so as to have the effect of a single daily dose.
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ng, preferably 420-480 ng, nore preferably 430-470 ny,

still nore preferably 440-460 ng and, nost preferably
wd0m00399¢ 0035] | f the eprosartan acid i s adm PCEERI082058724

in multiple dosage anobunts during a day, this is

preferably in two hal f-dosage anounts of the daily

dose. The half dosage anoumts can be provided for by

an appropriate score in a tablet having the daily

[0638$ RBE i ERtYAt hasTbr #td pGPHsePR FHAYE QQI%aanént et RBABE c@fmdered
separate dosage units conprisin ropriate half

STk 4 AN ({EQRENTE, WY CRress TBYMes gl A1 FIBBrohdt mafedeat the
tredtdns isCaith ah %probgrtaﬂﬂmrﬁbcﬁjhe raed diﬂsﬁ@}’é leaBIERIASIUYre8 Bidk8qdidlent

. e the eff ose. [ 0036] The
Wil Rt ot Sopat lav B e s a1 eat went
that can be considered simlar to the treatnment with

[0037] ea@hg.a@y rrewé ﬂiuﬂd tHRY if tisd aprbgdrtanldompaumearetprdsbaén bée, the
artan co

oM R IS 8 B B R UE I & BABaVAR D B dgeesss g &f x mo
epdrssa@enieeweﬂe afth @ paksatddadh eEsydrainecid &@BFding between 400 and

it was found that if the eprosartan
80?6'}% gﬁé@&”&%artan acid, the dosage |level of the

eprosartan acid that is bio-equivalent with a dosage
[0038y eAitholigix thg mperrmsarpammmsgllzatmethmwf ¥eataleaulimt eldch the

Recgmp% V\g?Sda Fﬁ cﬁlvéf)ﬁjgy B (g nc%ﬁﬁﬁn 'ﬁ g%m}' ereﬁvgﬁ tpreslg;rrpl}wentlon

wopielr tallows also ia nmdao@hexb btheatdmsage iamowhisc bf ttiee marketed drug
f S A '
ep%%%nﬁ%ﬁrg{égﬁgtg%llgﬁpﬁé }’Jg%ogﬁ e}éwi%g {Fg{] ra\%uﬂ%%ﬁ h%{]nlj of _§prosartan
acidn Geaswedy, whe rd@saﬁeh@veldggla@@tedmumrgsaﬂantsmﬁ reghiesaldel with the
invahiitsh ﬁ@lreﬂls%rtfléﬁl ﬁ@%y{oabg% 1881 pREUI§ 5% O o FRY @ﬁ?(ﬁ’ive dose

pro rata | ower anount o eprosartan aci Cener al

cql%éat%%g@e pasieof e@ras@rtﬁna@% b repegsRBam MegrageiT Bys. €. %5.,in the

evasthyr eveahlig l%étrheﬁthﬁ)sé 13y §%§Q%nhﬁéé%ﬂld'l‘e B8O Hgoég rEf¥ekiQo above,
80% and particularly the ‘effecti ve dose

thg @?ﬁséﬂl‘l ipverdiopraliewe tB%@idg“%?traé'Brﬂ é’éﬁpf%ﬁrt% iagifl ¢¥0-240 mg, and

préfoaB§abang. EsdradofverdibHS willeholls for bthet BEsa@¥ &iMoudt oftdpfosartan
|n|t| al treatnent dose of eprosartan nesylate 300 ny

mesylateat erred to above, the present invention allows the
adm ni stration of eprosartan acid 210-240 ng, and

[Omﬁﬁﬁéaeﬁib}étaat?@ rB8uctiSh rﬁ'fltaé éb%t‘éﬂéﬁisﬂﬁﬁjtw ih lth& atedtrhdht of the
|

er. dosage ano nt ?f rosartan nes
|nvent|on is unfore€seen in art. Therein, the problem o

ndmg a better bioavailable,
bio-equivalent alternative to eprosartan mesylate is not addressed. References on
eprosartan acid, and salts, include a variety of patent documents from the early 1990s in
which formulation examples are included, e.g. of eprosartan acid 75mg or 100mg: EP 0
955 294, WO 92/10189, US 5,418,250, US 5,185,351, WO 199/10097, US 5,656,650,
WO 92/10181, US 6,034,114, WO 92/10182, US 6,028,091, EP 561 977, US 6,025,380,
EP 561 876. These examples are not related to a method of treatment using eprosartan

at the aforementioned effective doses.

[0040] Whilst the aforementioned references thus do not address the present invention,

the formulations of eprosartan acid disclosed therein could in fact be put to use in the
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[0039] The substantial reduction of the eprosartan
strength in the treatnment of the invention is
waoindione®een in the art. Therein, the probl em oPCT/EPDONQSS724
a better bioavail able, bio-equivalent alternative to
eprosartan nmesylate is not addressed. References on
eprosartan acid, and salts,g include a variety of
pat ent docunents fromthe early 1990s in which
prés@hﬂuh@tnh&n BHRIMRH € thall el NarbUdBMinisterBd & tIRPTH@6-LRBussed
acid 100ng: EP 0 955 294, WD 92/10189, US
apBVOREl%teé‘%?r dE’S’9§ '&‘@5 agBAMparggiorige desrgsevel B epresapag Bgsylate.
WO 92/10181, US 6,034,1 14, WD 92/10182, US 6,028, 091
[0041FWViBOAef@érce t5tHR, A8RnBHondaPd&elra3dg6s oﬂ_féﬁl%%a@?ﬁﬂah e@hich

are not related to a nethod of treatnent usi
SUENPIREIY SELYR 1 AIMIISIEfERFSRERT Ab® @dele‘f"fhé't{hie\)%ecafi‘é‘@é‘ded Effective

DI 0464, thIrivélﬁtldnhﬂscﬁlﬁeltl@éﬁiﬂhblpﬁamﬁboéﬂtfc%l fzmelatudrh,qﬁar@e that can
not

t t | at
oo 85 Apsibal Ao Bl SRfp Y i aPRCt By en o AP e R ial
forhm:lamse comptisiegp hes-end ngd)\pedteiadly, 4311)’-430 ﬁhgdrrbl‘mbreifehab{y ase-470

dm nistere e above- isc

Tl ERrRl 4o Sl L PRBaRERE OBl s R acia

eprosartan nesylate. [0041] Wth reference to the

af orenenti oned dose ranges of eprosartan acid, which

surprisingly serve to adm nister eprosartan at a | evel
[0G4i2i Ri Eprosertae dunerndead fe fisecii the tBaiment Db, recerior-modulated
didopedtion al so i ncludes the pharnmaceuti cal

formul ati ons per se that can be used as descri bed

above. Thus, in a further aspect, the invention is a
[OM@?TéT?r%eéé&érﬁ %ﬁatftr%r i ibh @Wm%orﬂ’é’ﬁubé bﬂﬁeﬁ%@nﬁﬁ%é"&:man body, it

preferably 420-4 ng, nore preferably 430-
Cap @S Depfiavgst & '@F@tﬂgy” @ﬂ@Pmrt%druﬁrRﬂo%ﬁéfor H?%f”e?%bl%/meth(’d
of #6&meat. of eprosartan acid. [0042] 2. Eprosartan drug

product for use in the treatnment of All

receptor-nodul at ed di sorders [0043] To the extent that
[004ke Thn:vetnéi.mrenh@n aoapgminidod af eproeataieatugofroddve fdrumsnin a

B e B U TR RS Mo g ecortor
ant! rpesattoutany .se[e@fMMfforﬁ' hhes graupeconsisint ofonypeltesigerdoagesivé hieart

fai@Fee g?ﬂérag ﬁ?rug(f@nan%g&g% tﬁrﬁﬁelgHé: tthc?u?d’f b%%g#nﬂbﬁerﬂﬁt 1‘8°ad SL%Ject in need
theaeqfi an effaitime Hbsg @ dn) epresaaian mom,pomdjatyxatewelmj Iaarrilrystratlon S0 as

to %8%8\% fd FQJcﬁFﬁ‘n‘ie'ﬁﬁe@ ERURVE B DosB 9w RreIURE EhRES AN compound

estive
in the drug product is eprosartan acid.

[0045] As to the effective dose of eprosartan acid, the considerations given above under

(1.) are applicable as well.
[0046] 3. Providing a bio-equivalent eprosartan drug product
[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, yet on the basis of a lower dosage strength of eprosartan.
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failure, renal failure, and conbinations thereof, by

adm nistering to a subject in need thereof, an
webdieovisve dose of an eprosartan conpound at apdEERI00D658724

adm ni stration so as to achi eve the Recommended

Ef fective Daily Dose, wherein the eprosartan conpound

in the drug product is eprgsartan acid. [0045] As to

the effective dose of eprosartan acid, the

considerations given above under ( 1 .) are applicable

as 0046] 3. Providing a bio- eqU|vaIent
[0Qd8} ESB%\FWS 'oartn@s a'ﬁ%a%ﬁéqesinéimsesgif &ArPsarian Grid Ry Ge purpose of
providieNa dasy, prbtﬂudﬂ et M@-ﬁ&u@aﬂéi?lvfiﬂh%{ readi&ibdérwa@g@ua@ildompnsmg

uc hat is bio

rovi e
oriafiine Sribsautyt Frefydle g A St g, Shsip Ol berduaient dose
of gpiosartart fed Balswsr thbn ahd mierenaosageof sprasagam nebylate, calculated
anﬁrgszflsr(t)faen (%09 é' he invention thus also resides in
e S #¢an acid for the pur pose of
providing a drug product that is bio-equivalent with a
u Li Y. .
0048} SRS, Mo By PiBH1ELIOEY TP 5l b b ibd " pprosaran crug
comneurm tblateqsubm@lqelnaleMI@ efretepanes drtc pragluttdcdnzprisimaegprosartan

mds§Rk, PPLERiR FR L SaREn BlucCRiBRhd 3 TRt @ regiona
or Siaﬁ@naérauworlww@smcmﬁ@iﬁ fasrihe ggny & a Magkefing Agtnogzation for drugs
s&ﬁ%‘é'tﬁié 08 Bhh fited thét@é" F%&&i&@fi@%’ﬂﬂnigt@&kn 1)%n the basis of the

bi o- eqU|vaIent wth a reference roduct
aPBIRPAIES PRRPPIsast tdviesyharcs thy %fir@%f@ringﬂtghéompound is

epRIRBASABEIANHE U0, qnéraibtgudm@reeit HeW StepfddAgah biciiis h)w@r than the
or national authori resp hle for th

i onal [
el Opte & SSIAIEN s shtonGrIPSHEHOR Fo POt LSS pstiin agd. The
cohdtpt bibid-B4uildlbrdy edkrivwatie theFeod and Drug
Adm ni stration)) on the basis of the appropriate
bi o- equi val ency studi es, wherein the eprosartan drug
[Oommmedfrérsevapk ©f tret iareseaniiid/entrm thet ©preskioa bioequwalent means:

the{) ﬁgse%g oY%l nif é%ﬂfs Slffglfe t?i%rr'é%nan%c é)ﬁentsto V@’lﬁ%{)t&l aeiapg%sartan

& F 6T eF Enc rosartan nesyl ate
beocomeshavaialse sfterf a(bipnists&tionaxﬁ theecrieglv fondatncnnzmbthe 600 mg mesylate

fon?iu@atigﬂli‘n éiﬁ%rﬁﬁ%%dér%.iﬂ@r‘%nbﬂo@ﬁ eﬁi&eqﬁr&&%@@} dé ?rietalestudy The

resent |1 nvention € express
abpgnse @i av%igreﬁnanhéiﬁergncq lag neindienrskabgive i e gf;’ﬁmEiN@Ekrﬂf the present

mx%hﬂén%?e%ﬁ@ that thBeado /@tc%nﬁri”éi'ic%H%% @ #Bi KROctRBo and e 90%

osartan becones avai l ter admnistration
copfifieneR ey fRIItae Con ratitvare AnGBthingn meesataice interval of 80-125%,
preferably 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.

[0051] This concept of bio-equivalency serves to avoid an undue repetition of human
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).
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formulation in plasma under simlar conditions in an
appropriately designed study. The absence of a

wo soignofpcant difference” as nmentioned above iPCT/EB2009/058724
framework of the present invention neans that the 90%
confidence interval for the AUC ratio and the 90%
confidence interval for thgoCrax ratio are |ying
wi thin an acceptance interval of 80-125% preferably

[0052] @Iﬁ’e RGO Bt AB GRehiBreivRm®bt @Qv@néé%*@"ﬁaﬂ@fﬂo equwalent with
preferably in an acc f%Pance interval of 95-10

ep%ﬁ?@b?‘?@f@%ééﬁ%ﬁ? §itsrtivs daile 4oss, 2l “PrRSErtaR Aeif é‘%” bg lgwer than

théNRbborkrﬁ@rV%thﬁeb% Byl be@, pgeased ohQRS bhsid bi spresare@picid, as
ui val enc s to (zlwm d an undue repetition

et RRReg Hneaetes e Sseh® &g ou ng a drug

manuf acturer (usually indicated as a "generic drug

[Odgﬁﬁlw OB agvllesim?gf ttolol? r rES]a‘ §¥|t§?0%9 pt¥1ﬁ R/\ﬁe@{t]%v%m%)rs ﬁsldr ngthat a
furfiteoadvankege cahbe (atiplyuted;totthe)quewaiﬁrwoamai]dbllttm@‘ eprosartan acid,
vi%gg&gﬁu%\ﬁ/%@rtg 9t éﬁﬁ%a%&&rg—ﬁl? %g%n%g%rgwrfqg,ahg\alsgle&iomn ?faerprosartan
acigf4si tba@ytl\@ndgrgareett \y)I Iqaolds.@]etta?‘r@ss@@ms ofgfrovidieg a bio-equivalent

pr dﬁ\é?mth%% ér%eﬁ&{ﬁﬁ rr%fl%é 9 fGnftidien &

I 0- equi valent W t eprosart mesyl ate, is tﬁat t he
effective daily dose of eprosartan acid will be | ower

[0GMh#h EiresaReg@nended Effective Daily Dose, cal cul ated
on the basis of eprosartan acid, as present in

OGB! B B A oIBR8l ene 2
PhEMRREPRIRNG ab@II (fw@rtrﬁfatredn tf Last ﬁl@'psa;tWami@)gks kpwnbte exist in a
cr;%‘at]lfanm#o% QJ§ Basgk 9‘51'Jlt R}é]%lréﬁcg 'sggulg"b@"i‘i’{aﬁfe t@QJSJ 5 4¥5 861 for its

eprosartan acid, viz. a |ower variabil
fU'bH&ﬁ'ﬁﬁl@@th@e@ntb’ep@iﬁ%W%r@ whigty ds ”iqf?@oé@ﬁ@cﬁer%'ﬁ kyf reference.

Ep%ra%@%&.ans Qﬁ? 'aﬂwpﬁﬁ)hih@%&&hle@mtdﬁﬁ&%&é&dlw éll'yhd Seﬁgo%yﬁ’c acid
better possibilities of providing a bio-equival ent

ang PHaTIE | CaWOKH'Ca?Crdé\ﬁ@ﬂ °§§rP§§'P| (ippigszotey functenal gmag‘ét lgywer pH
béléw ok inndlaz@ra,ﬁmg@@en Wil e4drotbnateR( famni) A &fél @H iReSiats, the

4- b h th
a"ﬁp 0] TGt R 1l BT i e E BB Rl the alyl
cafdomylichesuprie bex Aewhetm-i m?e%%s)?ﬁhérameambd%cIcSrH@ﬂﬂW@rdu@ will be
exiLst.in.a cr ne ormitro
aefist sl Bl Mo deBiolds2on BTt 5o pcsaqq aroup
(fochh 3 I Ths wstimate b eKanf thegoheéngic! caghoxg@icafrowphis GO arsd that of imidazole
gréd?)cué)fs%‘.)r ated herein by reference.

[0056] In accordance with the invention, the eprosartan acid is not restricted to any
particular form, e.g., crystalline or amorphous. Preferably, the eprosartan acid is

crystalline.

[0057] Crystalline eprosartan acid exists in two different polymorphic forms, further
mentioned as the (alpha) and B (beta) forms. The polymorphic form a (alpha) of
eprosartan acid has the highest thermo-dynamic stability up to 200°C. Although the
present invention is illustrated by using the a (alpha) form of eprosartan acid, the
invention can be used in the same way by using the B (beta) form of eprosartan acid
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Eprosartan acid is an anphi philic nol ecul e containing

two acidic (allylic carboxylic acid and phenylic
w@2a01bo3pbé ¢ aci d) and one basic (im dazol e) fupcCt/EPIvad/ 058724

groups. At |lower pH (below 2) the im dazole nitrogen

will be protonated (formii). As the pH increases, the

allylic carboxylic group w1kl be deprotonated (form

iii). Estimated pKa of the allylic carboxylic group is

[00589 - Th8Sq L& nirbHiI& %rﬁﬁ%ﬁ%pfdééﬁté}? facidt i@eprﬁpﬁﬁw ByC crystalllzmg the
orm i

car boxylic %rn}?\%f) be de%r ot onat ed
COF‘BPH"&/\%‘U“ {1t %;(ﬁ %tf&%?i? i§ a5id Qrir ”b? 6?'®ertbé(cFrySta”'Z'”9 the
combGRZPIe eGrafbivdtéontme\geedihy €T f%bd)l?fﬂbl@ﬁlcﬁ&aﬁ @falsfohféscrlbed in

w55 £ o 8K b pofoh B el egians Hra Slamh b it Ty of

prépeeatiopr Disap tpalynaephic fosm b ieprogartar adie s prepasy by crystallizing the

ticul ar f tall h
coBPhelftof et dua kS o' 1S Oryatal line. [00s7)

Crystalline eprosartan acid exists in two different
[OCIBQ!I Themphydtodsoforss of gprob@tann@id bolpedrpak fole B(@{nima)a melting

o SRR 2 e Bl R s SRR IR S it PdroS forms

of spadsiattan yacigh polgm2GphECforAl uh@(hmgjustmar;gieastrmmal evertt imomelting

onSpbln #4128, NP QR gk AL Bl LDIAG s prsepegn
TGAay(theymasyragmetris langlyeisia) fof draih ofonemuodsr seggesting that these

coﬁ?bg{ogoé(?] 8T%nl%lrpgig¥{ﬁpér§H]L%nfltﬁéénbpgurﬁé%oac’ oHd @lﬁfgﬁj and/or

st)are Crys | ound rom aci
residusl eiveRtsg The r e SF-Tay €iéTastior (KBP inattarsdyf eproggtan acid

po@ﬁ%ﬁshﬁ’d lfdrﬁ1I Hglst B%SEQB@QHW@ drgom 'ﬂﬁé"?ﬁ\%éﬂ‘ﬁl@f d‘?‘m‘éétl%n VQDRD

| ynmor p orm is a describ
pagens 9@%10%?&@” @gdS)OWQE’r@’S(lform & SrveRgRtadHR Sigure 2
publications are silent as to the way of preparation.

[00'@@?5b:dmméwsohl c formof eprosartan acid is prepared
by crystallizing the conpound from et hanol / wat er

w t hout seeding. [0059] The anhydrous fornms of
(0083t oBer tPEasenk ity epary M VitEsc af BIMHIBtia HHOBIPiSNg eRIPSarigy acid

cof @My arLXRb @1 e dctie |@¢T§@Ent\‘tﬁétq§ chisidetSolPRwef tHanea c&hparable
264- 69C The anhydrous forns of eprosartan_acid

forptwiajin CpMPRINdoTREPSRraR MiGsYiale Whils gl emenkipaailakiiiy ef theqactive
indidiéntnig eaeeiner Mord spénsally? &fe QfreseNO irfieaidrf pfbﬂfdibs low dose
et R S B et S Sy RSB bR etween
6890 ges 81.1%, pératularhyasBwveen 70% and 80%, and more particularly 75%, of the
calculated amount eprosartan acid present in the comparable formulation comprising
eprosartan mesylate. This means, e.g., that an eprosartan formulation comprising more
than 420 mg and less than or equal to 480 mg crystalline eprosartan acid, and preferably
about 450 mg, is bioequivalent to a comparable formulation containing 600 mg
eprosartan acid in the form of eprosartan mesylate. This finding is surprising and
unknown in the art. This also means that an eprosartan formulation comprising more
than 210 mg and less than or equal to 240 mg crystalline eprosartan acid, and preferably
about 225 mg, is bioequivalent to a comparable formulation containing 300 mg

eprosartan acid in the form of eprosartan mesylate.
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conmpounds do not contain significant quantities of

surface adsorbed water and/or residual solvents. The
w@owdmo39¥ ray diffraction (XRD) patterns of eppOFEP108%7058724

acid polynorphic forma, is presented in Figure 1. The

powder X-ray diffraction (XRD) patterns of eprosartan

acid polynorphic formb, is2presented in Figure 2 .

[0060] 5. Formul ations [0061] The present invention

[00B2PW E8pRabI® o BRI GUTREMEWDE SRHhOIAEIAN IBEHtdN means a
cont ai ni nggan amount of active ingredient that is

forawidipy dyey! yhe SABE relgase shargrpastish Rut ey 1hE1 30 qUeh of the active
mgwmérai mi n% ilgmn@wapé ﬂ’ﬁz éﬂﬁl‘éWp@té@nV\!ﬁlbhgt_etM &AdRI of release of an
oavala I 0 teaC|ve|n lent IS .

A T e SOy formHBIE G@lnbei Rjuscednby the

combosmaiaﬁ elxCipienggice. ammmmlwccﬁrmtumehm ofahe foomplatiql. ng an
anmount of eprosartan acid, which is between 68 3% and
7% rt| cul ar betwe n 70% and 80% an

[Oo%éilt'” AP r;?S%%Ofo% © {ESEOL RENIR 4 B%Wﬁ?e‘é'ﬁ?'o%%?ﬁoéﬁ'on is
pr@dded whesiarnbliowing Bemnairptsrabl tef fommudthi ampeiimpransamount of

. I . ' o, €..0: h 0 0
e R R R FTE M R
ant es@e tpadivularly €galof the ctBilatey emysitalf leprosadgr esdmrasent in the

coﬁ]‘f)br%ble Lﬁét%%ecroﬂntb:r%ipggﬁ%tsaﬁl Omggylatb%ag f&%q}nﬂgvéﬂnﬁﬂ%trér{r%n of

arab contai nin
thealmth.i formutah@wfto themeh sebjecs.dhe ambjeqtsgxfm%at lepist enef ¢fndi ng

i's surprisi QQA"J}Hé’a @5&9&"@: | Dafid6et@bin 0 BM 55 @#hs? cﬁﬁgﬁ&%g the

that an eprosarta ornulation conprising more
210 ny and | eS@osaigR @Cidedorauiation2adhmg Cegweedble rRprosartan

eprosartan acjdsyigBdrhielighabl y about 225 ng, is
bi oequi val ent to a conparabl e fornul ati on caontai ni ng

300 ng epr JBhALEPRL B TR Y Gre TP RPYECR B-Gd 4P (vien comparing

mesyl ate. [ 006@k é\pr@wré@dj Golfidtieh akitPR tdmpdiSole eprosartan
franmewor k of the gtpzsen i nventi on neans a fornul ati on

havi ng the saff&sy UA%r acteristics, but for the
[ompmné mfcatehq)lmta Glrﬁax ang@ prdina@mUC,, ratios aﬁépﬂe&ardﬂ:ﬂpb@t\/\bén 0.9-

killed rat t I f
1406 b SR SdRfro; Bk et Dkl TR B es e of the
|n\&eamrbﬂae|arrfduuleo1foa1doskmytan laeidde hptesieth 6613%0an®e TV i &rthe calculated

nfoblag%f]etp oesaﬂgﬁ] ﬁg Iﬂes%ntclﬁ 5 {;&{ﬁﬁa%tﬁg fo(?InutaHr?n E&ﬁéﬁéﬁ)n%tég)?&artan

n ano esent 1| nve
mqslyatmublwmammlmu@itrwo@assm@lﬁ:mbxgam evd/dedlasmerﬁéj%t ratio indicated

abg)\gé. grﬁ%ﬁ %?erﬁ@ﬁh@r' é’h&%‘im@rﬂ o‘?thetin\?enfti&ﬁ Eﬂé' é’fﬁéuﬁ’ﬁ] opgm&irt%in%id is
between 70% and 80% of the calculated amount of eprosartan acid present in the
comparable formulation comprising eprosartan mesylate while maintaining the plasma
Cmax ratio and/or plasma AUCo. ratio indicated above. In an even further embodiment of
the invention the amount of eprosartan acid is 75% of the calculated amount of
eprosartan acid present in the comparable formulation comprising eprosartan mesylate
while maintaining the plasma C,.« ratio and/or plasma AUC,; ratio indicated above. This
means 225 mg eprosartan acid when comparing with a formulation containing 300 mg
eprosartan mesylate, and 450 mg eprosartan acid when comparing with a formulation
containing 600 mg eprosartan mesylate.
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eprosartan acid which is between 68.3% and 8 1. 7%
particul arly between 70% and 80% and nore

w@asivioecsh@r |y 75% of the cal cul ated anount of PCT/EP2009/058724
eprosartan acid present in the conparable fornulation
conprising eprosartan nesylate and foll ow ng
adm ni stration of the bothiBornul ati ons to hunan
subj ects, the subjects exhibit at |east one of: (a) A

[Od%fmn Bl RAAE &MBodihaht # phﬁﬁrﬁ&@ﬂtlcgl %r%u%ﬁo%ﬂr&%ﬂado#ﬂiﬁsmg

é&:osartan acid formul atio npar ab
4186198 PEHERRY A2rE0eg: r?mratpuf%f ab'w)‘mﬂﬁé% aﬁﬂé%ﬁr?ép/ﬁﬁ'iab'y
ab@utt450&ﬁgt of éﬁﬁéé&g@? afld &lnd a?léaéﬁﬁmtﬁ pﬁéﬁiﬁa@éutﬁgllﬁ Meptable excipient,
epr.os an aci 0 ion Wi a co
wigo B 3fissBhoR of s S trton G5 GpoAS S eFt: e ubiect
expbissadedstraxe afind pl asma AUC O-t ratios are preferably
bet eve er bet ween
054 A Gisan elisa Gt e Rl S P R4, o
t he a(hbelmeaofplasma)@a@d,t@ﬁemosaitan&f betagebo@B080hangimB
1. 7% of the cal cul ated anbunt of eprosartan acid
en |nth npar.a eforrrua Qn, O Si ng
067 38 het, eri ol B ERGAMErisBioRR o R SRR doRee pageartar
acidagccordangdo dive p‘esm’rvahﬂbrOfdr theatreadmenidef clideaskesaiboviéch blockade
. t
of 3Pl 1 [eeeFbrs g TIEL otk AR RSl aReh{ F MRHBRson.
cocgﬂatjuﬂ beasdfaire and resgl feyjur@sart an acid present in the
conpar abl e fornul ati on conpri sing eprosartan nesyl ate

oot FPLPbRR Al 1 L300 B LB pA PP S
and istefi dissotution int Water, ae avelliasrin phetraintesiingl fyidse fhapdhke cemparable
fOIﬁﬁﬂé‘i’th Lol eﬁr?%r@lﬁl rﬁégy%ttfdﬂ%mélém BloaGRLBR{h ¥dgs for the

acid present in the conpara fornul ation conprising
ep%aﬁ%a%rﬁach’@sgweéﬁdeawelweowﬁicﬁ@w Al fegmelREofwhighefomation is
cohﬁbﬂa@leﬁﬂ%@éor@écﬁ%@ﬁ af¥anfduht 6fa§u'xmar'yr§@b§t§ﬁ@é§ Rkpve. hlg%her and

'S neans eprosartan acid when co ari ng
thex MeF AL G BREA! Yalyes mowaned diikogad i n%p@caw@y when

comaﬂreﬂlﬁé e edmmeal %Bro%ﬁitz% M&?Ia@f@@ﬁlaﬂ& WEbdkeduently, lower
strm{;ﬁ%‘t{a}étls F%@%%j%%] ?%n%pywe@%ﬁgéﬁgﬁwileﬂgnsmn congestive heart
failpRaraacevsli alref Osdultingt inolWes daB0Vf Gedd< @RPridhicedsignificantly

eferably 420-480 ng, nore preferably
'mﬂﬁ?ﬁe%%%'e%dong%a "$fost preferably

[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
bioequivalent to the same formulation containing 735 mg crystalline eprosartan mesylate.
The eprosartan acid in the abovementioned formulation is preferably in the crystalline
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-
discussed 600 mg eprosartan formulation (735 mg of eprosartan mesylate), in a
particularly preferred embodiment the daily dose applied in the invention, as preferably
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about 450 ng of eprosartan acid and at | east one
phar maceutical |l y acceptabl e exci pi ent, wherein,
wo odibovdopg admi ni stration of the conposition tPCHEPM®OSS724
subj ect, the subject exhibits at |least one of: (a) A
mean plasma Crax of eprosartan of at |east about 2200
ng/m; or (b) A nean pl asmg4AUCO-t of eprosartan of at
| east about 8000 hr ng/m . [0066] Another aspect of
cohbBsdd 1M @i dRY QUsLRUMR! BlansPhduit 8OSRERIEREER Pfrom 420 mg
e rosartan acid according to the present invention,
MYhe treatnment of diseases in which bl ockade of
angiotensin Il receptors is indicated, for exanple, in

[odd@? It beHrdRRE vath ihﬁn&éée%ﬂ%ﬁveﬁuoncQntga%SEééhefoUﬁ@&Hat stable tablet
failure and renal failure rnula

forgttianhi 59 b SEit an'[%é‘utlﬂ’t%[l.»lﬂf“b‘f&tf b%ﬁyah‘ﬁfw asivl QH “imidazok6-

yI]Mb@\DI@heQQh|ldbhériebto©&>nﬁt:rk§jcl(f asi BE peboﬁuwdl by lpﬁﬁrmﬁemﬂfaﬁbnocesses
ol Nt est

TRBEPS B 38r HETEMURTBo IS Ry RRICRTT: SHFY AR o Sy paipg ot

The relative bioavailability in dogs for the
[0GT0] A afirtiar, afbrd spacifid, Wnfdodinsht &% REhVBIPHF the foRfs@hBihvention

comgiigbs, (o S RS GAE BT e yope-2

th|%Hﬁnghep|oa|b(hctdfm1draim1ka%@@tetn iarad aGmaxt grabteemanmm%aw&edf the

comgﬂ%@c}n pr %Bllyocga'%f%hg\;/%e%x e{ gn?t ?anrﬁﬂt)%%? algﬁllne compounds in the

rat@oh%@sthﬁm anyd optiondly ieroe ngrdphaainbed sicallyeacnegaldel ekapients.
effective treatnent of hypertension, congestive heart

failure and renal failure, resulting in |ower cost of
[0Qydbtnfuditrt preferced ersbegliingitc thatelkali spugied\cethppsas @mixture of sodium

blc,% bieaé?ﬁesodLjﬂpéé?ﬂaon%swhea%e@&ﬁérél}’@@&dm 'Z‘m&ﬂﬁé f £1.5% - 44.5%

ates to a | ow dose ep rosartan fornul ati on
w/w&@ﬂynhpwgompf@amgcﬁ%/ p5r5e’?r°/ersaslum wgqrbqrwewd RifereSoda™-12

(mPdBE edfa@i gO%&Q/‘\AA%leUB b@é{r%ﬂné'f@r&dpﬁ@-ﬁ?‘/ By H8Rn€8rbonate),
nmost prefera about of eprosartan

maﬁ%tad DR S Bl o SP U - oS OB SOl BB Meihed sodium

bicai¥haieNpivetief 3 .grgrcferuyéd @%'doﬁ@erﬁrﬁj’ BeasirRte B8 SBbidkebicd®Enate
rosart q?n aci d

oV ntion for nul
paRles s S o iRab. P Sedet FH SR A T1 A Bato0% Wi sodium
buc%mdnsarérmﬂw m7%h/e/wf wdmuh abrlbefﬂate STHiH eliter @bbryofrtto@maf carbonate
b} S Jo ower Laan ww  Furth 1%) i
abpy ﬁuﬂb?ﬁ ‘Yh 6%!9, Hbet %8\‘?? e mSF ecctrﬁ%‘ﬁ' i85} \mﬁ’ rms - sodium

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.

[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 bioavailability 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)
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
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arginine and preferably no arginine at all. In respect

of bi oequi val ence wth the abovedi scussed 600 ny
wepoiosasvb@n formul ati on (735 ng of eprosartan PCT/EP2009/058724

mesylate), in a particularly preferred enbodi nent the

daily dose applied in the invention, as

pref erabl yconprised in a siiggl e daiy dosage unit, is

an amount of eprosartan acid of from 420 ng to 450 ny.

eﬁE&Q@%ain‘én@@p@f peAGER S ek HRIaRFANFe bty &Rk Bifure i rbsulting in
been found that stable tablet fornulations
Iov&gﬁpgqu]gﬂ%ds(agfj hegce, significantly improved patient compliance.

-[ 2-n-butyl -1-[ (4-car boxyphenyl )net hyl]-1

[00#3] W ;ié@éﬁbmé- erﬁﬂ)dd‘?ﬁ&h)’ﬂoe BEse2oft ibviRRE B Bbl%gér@éﬂ &cid8bshge unit
can be produced B‘arnaceutlcal processes known in

that g f*?'%?od“va@”b W'thv\é oFRrERuMEEYIRY; ParticHigtly donfi¢ feqegynended
Efréstrv@mamwoe@, théfdﬂl@gllaﬂ@w itselecle@@6 Rk td ProRidk Wrgideia cof@Efration
tm]séﬁcie},lg\lfé ?fdsﬁn faéﬁs?[?eg@ tLat oqef‘he %?er}géc%téporgsaort];n tmheesylp{eef%rerr%Iation To
thi§ Ehd,ahé Eplﬂsértﬁnyém(ﬂ.ls[dréfe@aryhomyﬂmwwitl) neetdsy lak-ah ex0|p|ent more

rdlila P BERRa Toned B 2D AN Bl PlE R ol R B ohSte oo
as dthatrhatoso®@ROSM: Otirer spitatieexdipignts owiude stheg geades i alpka Bictose
rl 3, kil 9l0e SRBRUIERIASE LB Ak 2Robconas,

and o 1 oh dne or hor
prﬁer@étytsatﬂyeirempkyalem@ Ir{owern}arlnﬁolf sarbited rang aglitelr r ed
enbodi ment, the alkali system conprises a nixture of
[O(nglflgrg(%\nég{ﬁ? %e%\(ltﬂnd[ % ?lg{/é(ﬁp ﬁaélgg ﬁér% ﬁu pharmaceutical
forgudtitiomcompiginatiee afotersdntioned efectiBeqdadylidosa bf earnobaﬁm @nd at
Ieﬁpgné;%7 cﬁﬁe@@gé&g@'}roﬂ%hé §io%h %&%l&cﬁfng %galgﬂﬂa\e’(o‘% mbfﬁ'&rate and

bi car bonate and 10-17% W w sodi um car bonat e mar Ket

polyplcgmls, ppeie ﬁﬁeferéblyéaci@@dwrtqbyd@@ 309V, Prgfgtied fogpalptians further
COISIBFIé@&’s dﬁmﬁlj'oﬁé ?tﬁios%qﬂké@Nerﬁfﬁﬁjﬁ)gﬁéﬂo%nW&smlebrdn§ A still more

ro uce convertin he 'surface of
pr%‘?fé%ﬂ bfeﬁaw'@t'%arqqnmﬂégs t 9ra8gEs ufl clastesmamenomdraier PPM  and

miGot§Etafins adifuise ldorephéfalansy sﬁ@rﬁ@@%lc\%d’hé§é’lﬁ’rhéléﬁllulose as a binder,

blcarbonate and 10- 17@’m/m150d|un1ca e. The out
Stafety ahd GPORB I AaP BRI BOPBE o SIIRY piep GrAspRbsone is

pr&efhapen as Arageesigno Sichiadd ludiagntf.or ne sodi um
sesqui carbonate, which is stable up to 700C

t erature. Th rotection ne hani s rovi ded b e
(o ER T, Blel el b BUE ARt ap Sy Ao g, 11 25 g o
alpflbﬂ@ﬁo&%&ﬂerﬁﬁhyﬁl%&i?mm(@Ftloarzh’ﬂy @htarn&ﬂ@ise]® BO0M)£60.0 mg of silicified
ture stora n pris
it BORSe M b G s B RS PR S el o 24 Bl Bttt yma 75
md lbé cfaspovitiate (uarticularly Polyplasdone® XL10. Preferably the extragranular
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 hydrochlorothiazide. The amount of the diuretic present in a dosage unit
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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alone or in a mxture, e.g. Effer-Soda(tn)-12, the

bi oavail ability of eprosartan acid as evidenced during
w@ro10n0039p&0 dog study is even nore increased CPOPEPB®AI/058724

with eprosartan acid in the existing comerci al

formul ati on. The nean rel ative bioavailability in dogs

(nmeasured in 6 dogs) for the eprosartan acid

(adm ni stered as pol ynorphic forma) fornul ation

adﬁr@!&j@nrﬁ ot efsfsds meReaddnMo detmit Sivided i biedeesndans nbig above,

AUCO t and Cmax val ues increased 31% and 30%
the'r %%Sﬁé/l‘,"ﬂ Y3% 0gPEndNg-P B RpaivE RSV RBY Obigelissess: We'ght of patient,

spBQsIQa hiadothBsSittatse fornul ati on. Consequently, | ower
strength tablets are needed foreffective treatnent of
hypertensi on, congestive heart failure and renal

[OQéfP‘lﬁ%eaSPesul ting in lower cost of goods and hence,
significantly inproved patient conpliance. [0073] In

(00784 Tﬂ@%hﬁflat%‘ﬁb%m@ to tHer p@@érﬁ @f/erﬁrbﬁ’\/rhév B8 pBduced as an
eprosartan acid e unit that s bi oequi val ent. wi t h

dosa
'meﬁrﬁ'agearede&ﬁe R 99diied ( %b%{?'f‘?% QI fresredinrelagse RER stk dagage form
calﬁsﬁleCdrltmetDaﬂksJ Ysedatefein tHyesseingdl ralcasd id rﬁieérfﬂaﬁ(}tf@rdwﬁiﬁon that

trati LI
aofRyie, SPWCIFIAFRe o SRV of o bee el L L5t semele of a

susaisgd atleadeosyatdratis anmalis folmdatemd Byt tlae;emr aderist ds naend any

fotn SR HEVAD Y druleal 87 Wkl L 3LRSE, 85 ADeRX Bl Fllkase is
bl NaYing &) Sy 085 8 ASHORY ST AY'E 0! MOEEh ]

acpieedceby 2 thafriac tamieg ghdeed eremr dgren@ation. rgearmsa $id rcoatbodg the

dng%{rgéféﬂgé m%egﬁrgthﬁ)%?r@a% Stuc%ﬁfhé’dgﬁﬁﬁ da &Bex%rpré‘ﬁfs

act ose nmono r ose,
fructose, sucrose, cellulose, and polyalcohols
[007S] palncwtiohes), alpvef tbe pidsgnsiprentiod padidulpdy perttaiwhol dosage forms

of lth%qrnH%gramwagg V&p{eh |%J Letfé)rg to Q'ﬂe?eg%lcjf %Pltaast[ﬁ%q] Agnd d?eferably at

connectl on I nventi on al SO erta
legsh &P ¥aeletiei drag i or disscvedoiarme diepr thsi d@agﬁéorm wnthm 90 mmutes

pré’?&r%F)gmﬁfPﬁH S0 Rfheld rdib¥& ﬁﬁhc %}g?’él@aéef foRRUIRRAE [8Bas e ast

one excl pl ent se rom-t group
900 Pisthe tdrigyino30 ANMHES. Inpse @éfe’efﬁ’@Wd'Wérfﬁ'ﬂeteﬁ@Gd Most preferably at

led2loged ephed %rugm?f €5 ﬂﬁiﬁﬁ@%abhéf rbl%ﬁééﬁﬁeé’"?@@ﬂ%”t@téi‘e those as
200M Preferred formul ations further conprise

deferpose i sABIapes Wil The Hiitsy! Ratgs R rarr@aoaw%wﬂbne) as a
disintegrant. A still nore preferred formul ati on
0GB Bt e EuRherderrieabedizer anprLAsea 1 g ol the
eprosantacfoyratiation uvsedeedried ditings ralcasa piefile oft3Brcin Sanithutes, 95%
58 R S0t R = omoents Breferably
stearate (lubricant).
[0081] The release is determined in accordance with USP. In particular, this refers to
dissolution testing 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 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
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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[0075] A nost preferred dosage unit conprises: 450 ny

of eprosartan acid, 7 1.25 ng of al pha |actose
wononolydpat e 200M (particul arly Pharmat ose(r) PODEP2009/058724

60.0 ng of silicified mcrocrystalline cellul ose

(particularly Prosolv(r) SMCC90), 9.040 ng of starch,

and 7.5 ng of crospovidonefparticularly

Pol ypl asdone(r) XL10. Preferably, the extragranul ar
WS TPRNBM Waas 3ldRisted o 004 005 AFRRAGLReRN8f &ivdal &M BsdittE hydroxide

the total of crospovidone in the dosage unit to 15 ng)
or §Aé PPOBNGHS 3519 magnesi um st earate. [0076] The

formul ati ons of the invention nay conprise a diuretic
[ogRMpouasrasua further active ingredient, such as

hydr ochl or ot hi azi de or furosem de, the diuretic

conmpound preferably being hydrochl orothi azi de. The
[0Q8%b EFREosgrtan Reiddianr g W”B%é@é‘?ﬁ inj pcqragpes Yéth (e tafergmentioned
3Ef1rpﬂa‘f@rﬁlhpltibre?erﬁﬂlytpgrlﬂéi%:l’tre@&al%tloﬁr eferably between 10

O ng. The nost preferred dose for
dr ochl orothiazide is 12.5 . Naturally, these dose

[Oqféhaé%m@ﬁﬁu’%é'déjmuﬁ%t@ﬁs gherosattan asitqan bednansdaciyad genegally in

ac@&ﬂéﬂ&a vﬂih"tbéiﬁ‘ﬁhdé@'kh&wrﬁi PSthe aRdpPrefSalblp ttRsforROYfonstdie made ina
dose will var endi ng on the nature and severi

t
wel-gEanylatien, SE0C ﬁ MgJpg iMKp9 the,@ctivg ingregient arg e/xmp|ents
adGhbWate‘raaﬁdCH@cut[n@Q)ﬁE]or Gloré?gﬂaﬁa@’@or{ 63 k.gT rea fluid bed granulator

formul ati gn ordln he present inv ntuﬁ m%
anf PLfGERied Bke r&ﬁ lq‘éj infQ p L2896 0 Mo cpjasing capsules,
or (cemstasungdntortablensgebeebs oreéﬂm@wt@m&ly mclhcueje@oslmts‘ iirders,
anp GPETEE riibt Tabyp By MEIESR Bl Stiq RERTG R & mponstum
stera&iteaare bekddedifrafered dilveetstaza thetbspemicomtrystallinenelluldse, starch;
the ?éﬁ@?o+a% o é‘er@é@% Q'd%‘?rﬂ %’Shte‘?ﬁg c§r¥.§FsedPe&§.P%n{§BctoHrﬁ<only used in

ati1on
phﬁ@mamumal MUEmlarrg\A@H dasciéradcincthat literiatuse, se gt athﬁeblandbook of

%%ﬁﬁcaﬁzo@&clﬁ(@%e A' dselpgsep ig a .Ilglye%dhé’rs Amerlcan
arrier coatl erern, granu atio nmeans
Ph@@ﬂ@@“&%fﬁﬁ?ﬁ'ﬁ%@”t (R4 Thop Someedames ARk Bel CAPSUIES or tablets for

mﬁ@@hf@ife?éé*se Cid %rrﬁﬁlﬁﬁcﬂka(%'nealﬁbé RSB iBNCHRIrRBaSed or film-
ment i oned resent invention

coe@ﬂ@pﬁﬂeépmﬁ @e?anPﬁlets[ ¥ tafeiefab@ angesior srodifind of frgsdedhielease.

[oc(r)z/aeh %%ecdrﬂdh%f t.oFbr lfoSpr{aﬁP@cfe‘éltlééﬂyg}aobfﬂ)ttﬁlﬂéecdaﬂfer@_tor|&<@i§)ten%,5 e. g.
. an, re ra a, ea 0 O e ru In a .. .

aiggni et e and AR b Lo g TR PIARGTIORS Mo iizpdeuih the
spmyefrI%t‘jablfljdldV%ddf@rﬁmﬁ@temdmg asbstdricefaad ramhetiatesh @mbdified release

rmul ati.ons rel ease at | east
dosageefarms ofC%he present invention.

[0086] Pharmaceutically acceptable crystallization inhibitors include poly (vinyl
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
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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90% of the drug in 30 mnutes, nore preferably in 15
m nutes and nost preferably at |east 95% of the drug

w0 012/Ho3vwaut es. The rel ease rates referred t o PCPEPIVOTESS724
as determned in accordance with The United States
Phar macopeia (USP). [0080] In a particularly preferred
enbodi nent, in all aspects1gf the invention, the
eprosartan fornul ation used is one exhibiting a

hy8iRkAASS %mﬁédeg(o/o §@<%mrba5bd%yr}ﬂétﬁ§l celo%ed, Naidific acid, acacia

m nutes, and 1 i'n 30 minutes. 81] The release is
and AURYRRES SUFh 38 SBCHEnE@eiNinG &8P Xﬁ”i‘P' Pk PXGinients syiggble for

mdglgfearréleé@ aPpsisdibbié Itn@mdé it e?gmduﬁngm@j ttohfhetflﬁmeg high molecular
| ON rat u W a | SSO
weg R IgeTha: BOBTPRGEVER: Bhels Kk aR J T RGeS  dide,
Poll;@@(@ﬂUnMrt @amldéelmﬁcr;raﬁcm’) emadifiedi7ethy. cEIILﬂ&éeaSuaalepaad@I (€olorcon),
t | N a
orBi Hon R g ol e oM Uit RBGRE Y XReH{ERIs) ana
wdxenlgaieriars Buom ast gbycwak/é)bbe'@tm (6bmMPBHBIR®IMylyThey| (paknilMstearate
f
(PRECSEN T Blchéed T RORPBARGoRE 185 HalcBf arid Toocod wax
[0Gsat &g@‘enahhydthwmmgewwh@bmme@tablﬁ e1<olplentSr esedafs bulklng agents
t
dufit] B sBay  dfigREAntBoR rtiale€ ' i Tmpchlion arf3pkbd<! mannito,
Poyiqigm](,?\(@ g4grese, [sg@grz]stqrch gb[ﬁgjatgcgm @lc[rgmgs;?llme ceIIqu§e to be
mo%Pdo?a?t@& rA&taBig otk %@r’b @&saaéwﬁéccif léf)%@al'téh WGI@H@*@(? Gfth Wabiflonal

t he af orenenti oned ' patent refera
exgipieNteii degipd PEPOfiona "t"?f?a&f fFfB'i@b'y[ ﬂ)‘@@zﬁ?lplpﬂtérlﬁa@ éﬁngv'@ag agents
dufify neHé aéﬂrébnsdrﬂﬁglgt%geléﬂér{ adnct)%%f datﬁamahﬂltdﬂﬁfd:ttfséc_tnhibl%drystalllne

her al ccordanc W ni que 0 |

ceflfese. puabes 39RYM THENSYHASENSEOAPE Rda. |pshprelerably, the
exvipiengr agudl as IbQIKingr 8§ERS dORP thes ispRy ddryinglgkdnd@tibierocess are
| ctive in %plenl and e @lents ”addlng wat er, and
s e e B B B epe? g i n

fluid bed granul ator and processing the resulting

[owaantdfasm'y nhe balkihg sagatsfusednin e ddrmaatibn btd prgsémiro2-80% on a
weldBR T e Bl R P o8 Poch I T a] Ak b€ prasf at s tow
asdil-&)"/mbegwmighsl;forw@rghhmsls particul arly before tableting,

a |lubri cant such as nagnesi um stearate can be added.

oBGFFEF Be8 LS e b3 855 TR SEE3H by e prsen
mv_@nEmmmeg bacarriedloat asng & eorabioaticgxaf igpblentes/stiram@ apray dsed or a
fluld'bed granulator, a comminuting mill, sieving equipment, a powder blender, a capsule
filing machine or a tableting machine. Optionally, the spray-dried material may be
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
comprises  (E)-0-[2-n-butyl-1-[(4-carboxyphenyl)methyl]-1H-imidazol-5-ylmethylene-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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pharmaceutical industry are well described in the
literature, e.g. the Handbook of Pharnmaceuti cal
wezaopoded s, A. Wade and P. J. Weller (EditorsSPCT/EP2009/058724
Anmeri can Pharmaceuti cal Association (1994). The dosage
forms can be capsules or tablets for i mediate
rel ease. The fornul ati ons @an al so be processed into
mat ri x- based or fil ncoated dosage forns (beads,
coR@lnirRt froMr 412l ab@)mg Bt epded Hor bdmdll it4- %b&(ypha{;@)ﬁieﬂ@l] 1H-
rel ease. onbi nati on of pharnmaceuti call

'mgéé@&wme@y&e&ﬁ% f@fogh%nepé%qrbq ePtd, péefef@b'y fi2PSAt 5“9 more
préfelabr430-470 MEtE 66l MBRE pieﬁrarbtmomﬁoang Ieﬁhddﬁ&dt bté@’erably about 450

r rtions nm e utilized w
[ SRE b apslio Bt abygRELBes Arecteiba o R e dosae
formadidludzdiabletseasapsldsa Jae tomnpssitwins toh éhigineswioh may be formulated

bylc{;%n(\e/?rgth(r)llnzg{ 0089] ?@r% u:rzgustulﬁlg ?a{fgéleﬂgcepi |||rk1)g|h§qnd compressing.
Suggirle ohardmaet)tlcaMdameﬁtable lextipients femaedh thissntetiomaiclude diluents,

fill%ﬁ;tar?%eﬁss QQ&S d’s'nﬁgﬁ@rﬁ’s tﬁ%fe@%f}/usrs%l 1 grgigﬁn Lsﬁ%%jr@/-gﬁ%( if%r(rjnulation as
deguibed abover ch) or nodified (for exanple, Starch 1500
avai |l abl e from Col or con)), mannitol, sorbitol,

[O(%ql ngé- a—ﬂltés?ﬁ{ﬂ (re@ol{g f?e%gljmgtﬂ 1]- FQrﬁ%??%@%]meﬂﬁ/lene-zthlo-
phemnr@mmg it daim st a;bcadnm §te®kiaweth eibeli nhataaasetitaty eactive

CO%EQ?I‘R}%O%&J b%ﬁﬂe p91| %SH%/I sl o b'in% |brqcUFel1?y a4 ué?ﬁlgldgarﬁmlstratlon

but are no
Coguerigntly, theocamgewndc Al thﬁ)dmﬁnw ondribp qt@traa@we 1®®Hpound are

forﬁ{u%@d aﬁ 'é’”p?]%ﬂnact,te@ﬁ(%“')oon}fﬂbglﬁlgﬁ(YWﬁ@yﬂhlsnﬁIv@Nﬁonc§|Sbu}épé§§s to

droxy cel l'ul ose i ), um ca
phmwpt'q@ﬁ|0pmpe§réon8apgm“8¢n9aélﬁbc ZaeRuyT &ﬂ@amﬂ%‘eﬁﬂ%@hyﬂ-

1I-S|Hﬁdhz@55 gil- Mﬁétﬁﬂené—?ﬂfﬂ&bﬁé‘n@@m?l@ﬁl@ ac@(%nﬁﬂaﬁ?ﬁa&futlcally acceptable
or. nodi fjed rel ease at|

exci pi ents suit
caffE| b3 BeROPH, B HGROTRAIY oL oS Rg | Soag FOR| A aroup
coh@i$tgUdfar dM?tlghé cei’Mos chaﬁﬂblyhletlhaapdi )[Bl-@ir@nd@@bt}bﬂﬁfo&ker a renin
as Eudra et ene oxli
R AR Ea L s, BPhein o AR Fho gl olss! Py pegounds
wh&lnrmhyeaeeuﬁml)de(j(imlptxamm)autloar owspasitioas iracembinatioackith (E)-a-[2-n-
%ﬁ Foso)x gglﬁrgétbylimli(l Eﬁld%o(?%r@ ﬁh%ﬁei‘u%é%@é?{%epropionic acid
aret)eimeetwsepérﬁw‘rm aothigeidy, digietic esugh gsahydrociddrethiaaide, or a loop
. | ' f . .
kS SLER ! boseHit, ST (Fahiel s BRI KRy aine
antmaniﬁfac@unh aalnifgdipine.eptedisinecenteri Pipeiers ausk dsagropighkiplhgenin
infﬁ’ﬂt%%t Sudh”, b%dk‘i}%nslﬁ@&én&%'n&g/ &fn@é‘“h@%h%t‘prr@ﬁﬁ%% Qfich as

IS invention are | actoSe, nmannit ,
captopril or enalapril. Preferably, the pharmaceutlcal composmon contains 200400 mg

of (E) - o - [2-n-butyl-1- [(4-carboxyphenyl) -methyl] -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-
[(4-carboxyphenyl)methyl]-1H-imidazol-5-yllmethylene-2-thiophenepropionic  acid is

administered in accordance with the present invention.
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Povi done (PVP), sucrose, sodiumstarch glycol ate, and
m crocrystalline cellulose to be incorporated in
waeta@abloasses al sol id dosage forns of eprosartan BYI/EP2009/058724
bl endi ng wi th additi onal excipients in desired
proportions. Mdre preferably, the excipients used as
bul ki ng agents during the gpray drying/granul ati on
process are mannitol/lactose, mcrocrystalline
(o3l | gtp&p ndeJ%f 195 '\grca‘i&g(&/bﬂ'éﬁﬁ rﬁétﬁbl] @Hm@b%@ )ﬂ]ﬂ{éthylene-Z-thlo-
Povi done referably he ex0| i ents used
phﬁ%e%‘m'%'%éc'% wiedul dey rtfeﬁ‘ﬁjnﬂi H'ée%s&ﬁarywa\cp Heapfuhapngptensin
I %@@&ﬁsmm H)@QieﬂéﬁhlalmP@éf@K‘abM/SttﬁlH trepdirll 14! 0864 aishe or in

m car ne] | ose. 088] Pre ] ki n
codBRRIE HEhFen R PRRRECalIcaly ar e otdiindy 1 b dessimsnt of
hypermnsght cdngestivei rglatt thiase aind Masdl fgluef @rdahbtyallyl (B-0-[2-n-butyl-1-

(A DRSSP SRR A OB B0 5 o
vajpeepard figattneet sfokit deotdse@arehyipertrophy megaes:sulrrdailabetlmmeWhropathy

dlatbla l%rf ﬁ(?qeag“ﬁ/ gﬂé&ﬂ% %’[I({h hgrﬂ&rrlllag% é%lL&(e ¥ Qnd secondary

|na rrrer Spray
prEfVIeutlcm ok dhfepctionl mevﬂntlora qfcaﬂmrnrmtal mgglmsasld)n a@d ethe rrggreSSIon of

attRAth R %‘i/ent%np inSdi€ MRS »andio P%ubrebilbésls' Mg&?cgjnﬁ%ving

or at letin macnl ne. tio the spray
cowtl\@rfu@ntlowgb@ glpbeasys @gd @Nsr\f@scﬁd@fét?@gh apamdetsr to
produce spherical granules, which may be polynmer film

[O(%Q?&ﬁgféllewlnmﬁ&g%?c% |Ilggt65tﬁ!a%?§r% étgﬁ’ﬁﬁ\trér@5n ThRL &&Smples

e spray granu es may

arepPel BYRIdRY todiMjtnise SPPoOE it deveptionppe digliredibergipebiove and as

claiHsd RérBRbelgy. targeted rel ease dosage forns. [0090]
Thus, the present invention provides a pharnmaceuti cal

conposi tion, which conprises
[0Q95) Exampplenlay Anglyticalmethedshoxypheny!l ) net hyl - 1

H i m dazol - 5-yl ] met hyl ene- 2- t hi ophenepr opi oni c aci d.

The armaceutical conposition is adapted for oral
[O%W%@t paiiersnvereHBeasyfRsod 8 idiagtemplek seiRg sipnaehramatig fuka
radl@fm ( nibarvaw&fuo ieakusecitReRi 40 @AY AtbéhNéMBerbfufNIK EPedi@ were

reccT'(%dnngrbaf)ppn rt[wgfoggHgﬁﬁgﬁ)éqﬁﬁr) pr@lttﬁrwa]tedltoﬁl ﬁ@f@g@gpe (silicon
cnstay) v]ufl‘ﬁt mdcealeeaﬁmtl@h ;wh eg\é prs?glo axz&;%u@wadmtum féﬂ@i’cﬁtﬂe}bctor
era , S nor.e
MlGr B0 S AR BIon dnoRoRtP LY GFay! ITeigs of the
metting Mamcusmg)slomlmaiummunocnmibleﬁ wittk anpiemted tlidn&emperature
o e ARNERE S S Bb SRERER KA N DBhP B £ S o

osI'tions o Hven
80fralr mm at ed

[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
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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by conventional nethods of adm xture such as bl endi ng,

filling and conpressing. Suitable pharnmaceutically
w@cwepovabs e exci pients for use in this inventiPOI/EP2009/058724

i nclude diluents, fillers, binders and disintegrants.

Preferably, the conposition is a dry-mx fornul ation

as described above. [0091] 21

(E)-a-[2-n-Butyl -1-[ (4-carboxyphenyl)nethyl]-1

H i m dazol - 5-yl ] met hyl ene- 2-t hi ophenepropi onic acid

may be co-adm nistered with other pharmaceutically
[OQ.{)@{ Fyamelenh Srierasation,pf Rolymperrhic faymyp ok eRrgsattiamBeidat i on

or by sequential adm nistration. Conveniently, the

compound of this invention and the other active .
0180 foantple2d Peargiationesf PAlYBI9sRRiEfREB Uk of gprosartan acid from
acefidpeai tion. Thus, this invention also relates to

har maceuti cal conpositions conprising . .

[Oﬁ)éj Ear_oFQr_tq,p_ aRig 9’:’{0_&)_\/{/2(54(1@3&,1\4%*@, ggféﬁxha)?%@twl IPy heating to 110°C.
Thd Hpgj%rdﬁéﬂboo%d’tbhtof’@ﬁil alibduﬁﬂﬂo@;atng:a@%'@ﬂtﬁ@ft@rlﬂb@r@hﬁe for 1 hour.

aci a pharpmaceutjcally acceptable carrier, and a ,
g g AR Loy MBh gL s Bl 20 shrcsimively
dritdl @t 86WIPnERNALSirh AE gt 4 @lieproshiitan inathe al Gipha) @bRMath. The

bl ocker, b-adren?ceptpr_blocker, a renin inhibitor,
XRERIPES ™ AR BIRRRRNG 1Y X8 SVER Y BRY$rfe i nhi bitor .

Exanpl es of conmpounds which nmay be included in

har maceutical conpositjions in conbination wt

( : h .

[0 Example, 2,2 Prepaation af palymetphiffRYN) hrof pprgsartan acid from
ackti¢ Atidmisthaoly! ] et hyl ene- 2-t hi ophenepr opi oni ¢ aci d

are _diuretics, particularly a thiazide diuretic, such
[01S] Rpgseyéan LR & as disgplved NS0 o qcrt ad by fggfingdo 110°C.
Th%%ﬁmlg@rm/végc%(_ﬂ@dl @ 10TCahapsel1 Ihiu@,Cd{hﬁhg‘y thi@fwdnhg,_tét@ﬁhg/from 70°C

[ ropyridine a goni sts, suc s ni fedipine .

20f) Y oDl RS LRI RRWRE o B raParh Grarfed B 2;C when
approRintzitdlp half ofthe metimneinedskadaed, Trends@hg drensasiaged at 10°C for

convertin nzyne.l.nhibi.t or. such,as. ca il, or
1 G s o0 iy P oY i st §eE Sth A8b s afepane! and
suceestiaely SIrig@ Gt B °Gourater (&Juum do giveE29h gbedrydartan in the o (alpha)

4- car boxyphenyl) -methyl] - 1H i m dazol -5-yl]
po%’lofﬂj]'ene- 2- thiophene-propionic acid in conbination
wWth 6.25-25 ng of hydrochl orothiazide. [0092] No

. t axi_cal .0gi f e
R A e e e L
acefongri agatooitrile oy \vateeinbighe nbnethhn@phenepr opi onic acid is

adm ni stered in accordance with the present

i nvention.[0093] (E)-a-[2-n-Butyl-1
[0105] £Fxemrte RypReaparatiant ﬁ{/p?Lymorp ic form o of eprosartan acid from
folrhit HcRiAGer 5- YI 1 met hyl ene- 2- t hi ophenepr opi oni c

[0106] 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
1 hour. The product was isolated by filtration, washed twice with 50 ml water and
successively dried at 65°C under vacuum to give 45 g eprosartan in the o (alpha)

polymorph.
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acid is useful for treating diseases in which bl ockade
of the angiotensin Il receptor would be beneficial.
wee@abmomabs y, this compound is used al one or i NPCT/EP2009/058724
conbi nation with said second pharmaceutically active
conmpounds in the treatnment of hypertension, congestive
heart failure and renal faighure. Additionally,
(E)-a-[2-n-butyl-1- [(4-carboxy-phenyl)nmethyl]-1
[o)ﬂh'] 'Ex@ﬁﬁipé 2% Wépﬂ?étmh' SﬁFo@h’Fd?meh%ﬂﬁﬂf %P'e%%&rt%ﬁ' &tidi Srom
value in the treatnen left ventricular
etWWMMWeﬁég\Qes& on, diabetic nephropathy, diabetic

[o’fo%i Imemﬁ(/hyf epﬂFH§eﬁté|na(10§%g§ﬂﬁété|t hen, cdheamﬁg %Sio%mately 100 g
secondar reven

a
epl’%ﬁﬁ??)t' 635 %Fﬁ\?@ﬂ'@%@ﬁ" 48 éﬁ"@ﬁé‘%%g}? éésq otilgifd & g of an
aqU@cﬂfseS'TB% Q{bd@fm &b hekiasBsolUlbR WAL EIBWIyOhddeds td Iynei & diddr 8fellow
opl. as pass surgery, |nproving cognitive
SO@H&EP? éﬁ fﬁg gl aucomm, and CNS di sorders, such as
At865G &b}&olt{h&ﬁ)%i& adibiied aith aferydexalpt asid ahta pH 6.4. At this pH the

f
oyl R o Brde B sl Sy BB naiaRe BB oG Rown
Aftas adiaf itme drybiar siumabbovdd mivditess thel adidifichtibe meisrcobtihuaad. to until a

ﬁnglg)(?_fg]isfxanple la. Anal ytical nethods. [0096] XRPD
patterns were neasured on a diffractoneter using

Thashowyhasneoled tCZ2RE befdieathe productives isolatealdwy filtatiel, Theudreduct
wa%%afsﬁ%& ctjﬁge W @5 il %‘PQW.‘?Hﬂﬂ?rr@tolﬁ'é&rang)l%rﬁgﬁﬁy%d’\@r{e% at 65°C

recor on a ourler transtorm 'R spectroneter 1n
ungenvequian éuloive 9 ab epwhidart iareo (pha) @Q'ryfn@fl%hst al) with a
spectral resolution of 2 cm 1 using a nmercury cadm um
telluride detector. Melting points were determnm ned on
[0109DExampleat- Rreparatiomatrelymornite faroy @ of eprosadamacidi ng
endot hermusing 40 m _ alum num crucibles with a

i erced |id. Terrperature program heating from25 0C
[Oﬁﬁ] folgooefmpregattan {0 123 Ml efgangk spssphey watgr wastheaigd to
558, iAerd2.41 Bf 4n ah&&%g]?ﬁ@(ﬁmﬁ]n@ hydtoxid s8N Wwas £IQ\Q &lded, to

Eprosartan aci d can be prepared as described in

givig al%%argg&ow sotptionthgving e ¥n'%iéhdi cat ed as " conmer CI al

Atsaht @fe’son@ioh aiaRi degifRiar wiseB 158 Myaieshbed gcid On@IpHABR U trystallize
h correstpondl ng with 600 ng eprosartan is comercially
SW8P%e and contains apart from

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 ethanol 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 ml water, 3.47 g NaCl
and 0.56 ml 37% hydrochloric acid.

b) The eprosartan mixture was suspended in 15 ml ethanol, 18 ml water.



10

15

the active ingredient mcrocrystalline cellulose,

| act ose nonydrate, pregelatinised starch, crospovi done
wa@ndoneypesi um stearate in the core and Opadr yPGNYEP®)9/058724

Hypr onel | ose, Macrogol 400, Pol ysorbate 80 and

Ti tanium di oxide in the coating.[0099] Exanple 2.

Preparati on of pol ynorphi c2Borma of eprosartan acid.

[0100] Exanple 2.1 Preparation of polynorphic forma

c) Phe BPOSSBINtrARIUACHES U s?é@hcﬂ!é% & nA€drhid Rdlddd cﬁﬂhﬂﬁﬁtéﬂ an
aC| d (50 g) was dissolved in 125 m acetic acid

Thg daixiu Ff‘gf vere seomed atHeowd] inlen@’s: e sapslcenes Fb'teé%fb@ ispjate the
epAfe@Hén, LwhHr wagdihagedadtiedt iith Wampesad Wrdf 8&fole RPMEIysis on

PO TBRERST e S A S AT SBYS ARty b 2Bl s (lggpversion

mtuammlmna poIgnnV@hébftﬁr 6 heprsoJae Sahplembtd’mada‘r((rmlcmhﬁt)on b) showed

R atter Iym)rphicformais
fUIP? é >§]f (STRSQI]‘ a%(r (%og( 2.2 Preparation of
poI yrmr ph| c form a of eprosartan acid fromacetic

aci d/ met hanol [0103] Eprosartan acid (100 g) was

1.5 S0
[Oﬂlﬁi%%(%r?ﬁ Faérbrég P% ﬁ?gtf{: l@%{t&j ?Xntgmu% %%@re]p]rggartan acid
bytwetgramdatiory, starting from 70C 200 nl net hanol was
added slowy. The crystallization started at 52C when
Xi ely hal f t he, et hanol added. . The
oPIEAR TG fbPaedhalRind b ABOR R TR 1The
product was isolated by filtration, washed twice with
Tah@0l m met hanol and successively dried at 65C under
vacuumto give 93 g eprosartan in the a (al pha)

nol iVZaeald nh rn1 Thi nrocadilra can al SO ha car Ei ed
CORONEL; ng et hy A"%"et at gbimpopr o‘ﬂlé?ﬁ%” et hRAGENCe
acetone, acetopitrile wat elf i nst ead oit hgncl .
01051 —Exanpte 23—Preparat+on—oef—polyne ...n\, Form a
It OTANYIAILQMBNERS, o ¢ 1 oo for i ¢ aei df water [0106]
Ep,c:?ﬁagtg ¢idn (50 S)O was |at%Y0l vEAHE 75 i [Ip c .acid
eating—t6H00C—AH-thistenperature ‘ZMﬁn(?%@QDeter
Ph@ﬁuat n%oam Aok 40 B hOE e [PIVENE, oy oy [FPILEUL 1o
AVEERRITZ " The sl ti ng 28 0ur ry | {RLPESPEd [ EREYsC i|n
Aahanit 20 M Nt inhe AnAd and At I| o toarmmporatiiroa for
SRR 500 © T ey AR aRE S T 1Bhder C o TP e O
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 Monograph
Total Tablet weight

* Tablet core weight (uncoate ) is 700 mg. ased on core

tablet weight

[0115] Eprosartan acid (600 g), Pharmatose 200M (190 g), Avicel PH102 (80 g), Starch
1500 (80 g) , 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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1 hour.

The product was isolated by filtration,

washed

twice with 50 M water and successively dried at 65C
waoindenodsacuum t o give 45 g eprosartan in the apCBEPiva)/058724

pol ynor ph. [ 0107] Exanple 2.4 Preparation of

pol ynmor phic forma of eprosartan acid from

et hanol / wat er
(106.8 g water wet,

anﬁﬁ

yel l ow sol ution having a pH of 12.9. At 55C the
[0B19h NibriliIade isdsrbstréd BaLiNY thE coRpediicihnREli9The aci d

unti |

pH 6.4. At this p

the crystallization was

i nduced by seeding with 2 g eprosartan having the

TagleFaq

a pol ynorph. After aging the crystal

slurry f

by seeding [®408] A slurry of eprosartan

_ cont ai ni ng approxi mately 100 g

[0 Fi8] EXampRNe. Frepdrdftoibf 8 rGramnAhtieh Bontdinig ¥

hea%egd to 55C, while 6 1.8 g of an aqueous
$94s1%0l uti on was sl owl y added, to give a clear

g%%@ggsartan acid

di um

or 30

njnutes, the acidification was continued to until a

en P whiIE S
the product was isol at
was washed twi ¢ce with

mg/eno e
gDy fi
100 m o

FUERbRY ¢
tration.
al 1m

Tiae prody

RefarEnce
SfaHb8rOf

IntP3-BPiRllar BBinPeHetfts and

i ed at

©65C under

EpfisiRay4cid EProfggyan |
[0109] Exanple|3. Prep

uA0FE a
ar at i on

Aipba) pol
bf  pol ynor |

WIERa.

EfeREggaran aci thf »1 10]

200 g1 ur

[ BffPVesedtto]

Tad e

Phlafmakése BELET haly 6 and

oY Wa

EHuL O 9

fore

ct

vacuum Tjo

DAbodrHN b of

00 9)
5C,

SOl € 02 6s@ErcRl1.8n aque 32%

: SAIEMANTY UBRELde
Glgldi i on was s|ow y adgled, to |

ji ve a clear yell ow

was

MPESIMTEaE 01§ PH 079 d2. 8. MupAdintt NE|PREULT O

to
200C

C acid untit pH 5.4
E)iéihbéfg]%% CORERD 1
br 1

ExtfaldrahliaF Cohip'onénts hyd OCh! ori
[SoelufPt al T TZ&41cAP BT 0ducCt43 g Ne S
cljiyht@ged at this tenpefature f our before the

MAJneS RISt atel S 8t €0 DYz §T T TT Al Bheant "€ PEREDCT Vas
FiWPEB&hgS 1T MES W th 100 m of Im I mixture of
OpabnANof ahggh@l£b and Bg @d al MEEREM 10
858b¥@297 g eprosartan ip the be DonddigpRPD

A

TO OM 3 ] g’%r[ﬂ& be or o RRRRR 10 fon BRI 008 (12 ar e 2
= ,,,’ s s .

1ok} ” ‘ = " . .Io. - 2l .e. 2
TaEJ)aze% érJ] t%ego'elpgg S ess2 b Y TP AT il P

[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 uy) and blended for 10
minutes. Magnesium stearate (10 g) is added, followed by 2 minutes blending. The
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
below. To this end, Eprosartan Free Acid (20.809kg), Lactose Monohydrate 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



of eprosartan acid. [01 12] Mxtures of a (al pha) and

b (beta) polynorphs of eprosartan (6 g each) were
waetiwned@at 600C under the foll ow ng conditi onBCT/BP200$1658724

eprosartan m xture was suspended in 15 m ethanol, 18

m water, 3.47 g NaCl and 0.56 m 37% hydrochloric

acid. b) The eprosartan m »sure was suspended in 15 ni

ethanol, 18 mM water.c) The eprosartan m xture was

mn%étﬁ Wﬂﬁi—ﬁ)dwét@r lls%dmad ?d%\ma@ bﬁ‘(i\,‘efj n@QQngfom @FymgTN‘%gnesmm
I nterval s

tures were ul ar .
SRR § BReMBE Y oS 404 P ChPOYSP A NIHSER AL TOh b1
w/\Wiilsah*@ddM%d BndVaieelesatith Fhr)dt@ré 6%’@6@b%sf§élﬂ|n}t§tab§@? The tat)alets are

rphis sanmpl es obt ai ne romcondition a
Cog ax"nﬁc&%()&ﬁ;g% "conversion into the al pha pol ynorph
5 after 6 hours. The sanple obtained from condition b)
Fé wed full conversion into the al pha pol ynorph after

ek. [0113] Exanple 5. Preparation of a fornulation
cont ai n| ng 420 rTg eprosartan acid by wet granul ation

A—formt edt t+he
Hﬁ?poa %I on |i st °gri n f I8-|-a|¢ F%Y‘EHQ" Tabl et g{e:ert;r;ge
wei ght (uncoat edigl 8,600 M. Conpgsition is expre 8'

-

la¥aVal \

r
Jd\l‘“ I I W'l I L1 I: I I I I
Int an rérbU e—tanret Ty : |’_\U J M Ubd ad d U
I

E t 7001 SR PHIO2—(B{h ),
gt AT C 1§ (d80 ; of and g Solﬁﬂ% g) are scf éﬁgngaph
L dt O dﬁ’bt%‘ Yo FaxedAusTfred TR
O RY& 0% massi ng [and dryi ng %%mgﬁl um st ear at e
Shie )IVIGE:'LPrS‘S?I S (0 @gare audsRoa the PhEur,
@’g@ﬁ oNg m Xxture i's conpressed |r rﬁ?’
ets are coated with |Opadry yeI g gg%gjgl
WW@O orTof cBﬁ rrnw atrTon
15(%1t ai ning 4 Iy epr os rtan acid I Ef f er soda- 12( n§
ChéEhovidéne™ fOT U g0 TS Psepdreu rww rahiTe Ph.Eur.
pgdégggﬁjn@)g_md i st ed in TanI e 2. Table é]*Tabl core
AR oy PP
IIL;UG.L T _I_I_ . WIIPL R l\lJI -

PH"FT‘e? N t\r?wrnr - tam pi \/\pi Ghi @o'lve‘n'f/Dl'IuenF PR.ECr.
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 granulation batch size
°3% Weight gain (Coating solution = 12.5%w/w total solids)

10
[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
15  medium volume of 1000ml with a temperature of 37_+ 0.5 °C at a paddle speed of 50
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[01 18] Eprosartan free acid (467 g),
Ef fer-Soda-12(tnm) 12 (222 g), sodium starch glycol ate
w@ 2Go0gd39end | act ose nonohydrate (266 g) are SCPEEERI09/058724
(1000 m and bl ended for 10 m nutes. Magnesi um
stearate (10 g) is added, followed by 2 m nutes
bl endi ng. The resulting mesure is slugged and m !l ed
twi ce. Magnesium stearate (5 ng) and sodi um starch

rprﬁI M&Rb aafplelawith) a @éﬁf)l@dﬂ)ﬁﬁne bohd pivadd Wea@hr‘ﬂ'\'@dl'nrng@nldow cell

ression into ets. The tablets are filnc
W'%% tiofsaginyof |t 'B@Fai@lwe'ef‘@ﬂ_“l@??@a&hﬁh% 02 Mﬂ“@%%haéﬂ *PLSW was
préParéy 6>ocﬂ|§ed|\atg 302.6@ 0t diboding h&QgsrpleidbRad i3 ardidaadio.8g of

or nul ion is pr red on the basi t :
polSHRTNcEmep pr BB i TR B PRSP TR WS digted o 7.50
+ (ED3 wilaadditionfof @ehekd M s6@0m8Q8kogide ok 88Y.qesivionokyidr at e

200M (3. 295kg), Prosolv SMCC90 (2.775kg), Starch 1500

Pregel atinised (2. 775kg) and Crospovi done
[012B3bT ygptiissadidioe pKifileB)wer a8fNokg) are screened (1000

m cron) and drym xed. Purified water is added foll owed

by wet massing, mlling and dryi ng. Magnesi um St earate
Table@A I\/F 2-V (1 13%vv/vv) and Crospow done (Pol ypl asdone

AV WY

Time -1 E roéar’ra’n"’ W IFketed 226‘%‘1& l4'5'53 'r‘ﬁg“'t bll:JH
(mm)xt i a 0 gy RAYRAEEBIRY fﬁ s| are
coat egb, Wy Qsegoadry OSBé‘%g as %3re gg@ved during

o L1TE PHOUCESS,  42% of g grarat| Un Uclo(_.ll STZze 23— 9\éi ght

5 gai ) (watl mg sofutTo 60 12 5%\IIWI3%I61I SOIIOS) [0121]

10I:Xdll Jlsﬁ 8 —Retease pr of e Epl osartam fromdifferent

15I 0] nuggtl OT1T1S [UJ.LLJ D qee)l utTomn I.tggl Iy fromrdif f er ent

zoepl U\>95l amtabtets—was Pt formed—ust Ilg ttHheJSP

30D bbugytl on /-\ppou atus L”o wth—a i bmyl attTonmedj um 0. 2

45|“v'i pllu gllate buffer—at HC) 1.5, T MEGgum votume——of
60 W th—a Lcnpcl atypHE UI 37 Cﬁoup at—a paddl e

Speeu of—50t pm taki R19) bclllpl es—wth—a bdllpl e—vol ume of
10 M and neasuring in a QS Flow cell with a path

[0124h xampfe 9. AmapendabelyrandamizedofhregWay rarosshevey. e¥apation of
h t d

thé (Ve Shé%gfaﬁﬂmt‘{}’a%f %28 dpﬁ,y Jféaef?%gdr: déiﬂgéé}?an t?blgfs in

di sodi um rogen osphat e
comnaa@gn dmté‘P mk%érﬁoﬁﬁbgﬁﬁbﬁetﬁ Pﬁeﬂ'@slart?'? R hGﬁ'“'p\(JﬁéU" male
gy.. The pH was adjusted to 7.50 + 0.05 wi th
addl tion of either 5 M sodi um hydroxi de or 85%
phosphoric acid. [0123] The dissolution profiles were

[05%] OBldcRVEs:
[0126] Primary Objective

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

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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Table 4 [0124] Exanple 9. An open-|abel, random zed,
t hree-way cross-over evaluation of the relative
whraawedsb@bi | ity of two 420 ng free acid epr oSPCT/BP2009/058724
tablets in conparison to the marketed 600 ng tablets
of eprosartan in healthy adult male subjects. [0125]
(bj ectives: [01261 Primary 2@bjective [0127] To assess
the relative bioavailability of two experinental 420
[018D] MRESRISHN free acid tablets with the reference
formul ation: eprosartan 600 ng (as a nesyl ate)
Thisawke tegindlalobries dpantabel, thaanael | randaoreiked, sngteadose, cross-over,

£ a. it 1
AL S oy B 05 o0 ApOREREge o
copditiqrise Epefo§abje@tnwas)utcmmaalpip@wsin[ mwo}?tum'stmaqdﬂ 8eparated by a
Wa-gﬁbust pORSd Bf & 1888 BvE @Q}se rsubpR&Nrecai0&d onepa\‘ B8R wing treatments

random zed, single dose, cross-over onpar at i ve “oral
in iﬁa%\ﬁ'&at’%ﬁﬂtlﬁew sF@axmerﬁ /?4‘3%&[719[38?‘ 489Lﬂ“9 epfegagan free acid

effersbli# Glofet HOGHRIIng aﬁymlc,c@wréakrﬁé}ﬂ B (Eaﬁé‘nnwbdl agzc) mdPSprésartan

parti ci pat e in three stud (?erl ods separ ate

freadfid (RhapestPEsy t%ﬁ'etaﬁcqo@é@ i@y ) a8dpi @éf'%g”t C (600 mg
epfdsatary Bdrke s t@EBIettsheSLftgédts)\%ﬂég;cfereﬂ@(ﬂ fOR e eng.bm@qb participate in

the, SEG% bR, 755 Jare OL i T parissten’ (B Ple Sl W opdted to the

cIironaimpthe @y, prisretmt d@a‘h’(g BDe(yex‘peademntjalmlzéélGontgaatment Subjects
rtan.f.r 0 | n
%%% thg clinj a‘é G Uit LD ﬂ EparYf’g a}a %aétggreﬁgr‘?en“? g(g(? t gnerﬁgvral% e{t Ieé;lst 5
daysabdztweso doﬁngap@diasemﬂneetmﬁ penteld. Sobjethe¢turnetitgiheidinicgl unit
t | Cl.pat g 0f their
o AoRGHL S hR gl K, it Bl g 1 Ll
the clinic on the day prior to dosing (Day -1) and

[o’fﬁﬁ‘ﬂi}mb@?@f éGbﬁeE@ﬂblE%%d Iﬁmzlo%iéd hisdBhAgLed)n the

clinical unit until Day 3 of each treatnent perlod
24Bobjeets wase albnm@ﬁeﬁndSmdaysn@ehal@md dosi ng in adj acent

treatment periods. Subjects returned to the clinical

unit for a followup visit 5-7 days after discharge

[oiggﬁ)maﬁ,{gmeggqéongms .3 . [0131] Nunmber of Subjects

anne m zed and Anal yzed):
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
biochemistry, urinalysis and hematology.

[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.
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24 subjects were planned, random zed and anal yzed.

[0132] Main Criteria for Inclusion: Male subjects aged
waB01000H% years, inclusive with a body nmass i NnPEREPBW/P58724

between 18 to 28 kg/n2, inclusive and body wei ght >50

kg or <100 kg. Subjects were to be in good health as

determ ned by vital signs, ogedical history, physical

exam nation, serum bi ochenmi stry, urinalysis and
[omqr'@hpétpgyof-r[rggtaﬁ}‘ﬂest Product, Dose and Mdde of

Adm ni stration, Batch Nunber: Treat ment A: 420 ng
Subjectssraceived arseeleadmsﬂa @‘fTrea@maAoBaanot gbh éhreprt@ptamgd periods.
THBRERSLIANGR: Biobll St dostha in SEGBLABRA0dS: 420

eprosartan ee acid p Al Hat 056 o tabl et prepared

in accordance with Exanple 5 .[0134] Duration of
[0135¢ Ref@Ehce THPASY Dosk ARBINGHE 6F AdMBistraiiRReBAch Number:

Treatment A , and Cin three treatnent peri ods.
Trédd@est @va@OQamQIee@sartaim makstedasbdeten dosi ng i n adj acent

peri ods. [0135] Reference Therapy, Dose and Mde of

Adm ni stration, Batch Nunber: Treatnent C 600 ny
[0361 Esiteriadhor Fualnatien) t abl ets, [0136] Criteria for

Eval %ﬂgl on _Phar macoki netics: The fol |l ow ng

B¥ISFeti c (PK) paraneters for eprosartan were

Thda‘bmmgredarMazOmrNﬂ@ (PRYGEERMeAGIE O eprébiitddr Wete datermined: A,

B, S Ry el Mo, L om0

pafaidg€re(E Jut DU auEPaXT 0%, FIM(V(AGQJC(OM Oedaxp /ahd]'f@nﬁsU(C AUCq,
raneters. [0137

it 0 Bt A8t PRl SR el 10137

|ne I Cs: Plasma
concentrations of eprosartan were sunmarized by

m{gﬁg{a}gﬂga,emghgggn nal measurenent tinme using
deScriptive statistics. Concentrations below the LLOQ

Phaenmecalétetios: LLOQ prior to cal cul ati on of descriptive

statistics. Descriptive statistics were only
Plasma concentrations of eprosartan were summarized by treatment and nominal

measurement time using descriptive statistics. Concentrations below the LLOQ were set
to 2 LLOQ prior to calculation of descriptive statistics. Descriptive statistics were only
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 Cnax, AUCo4, and AUC was used to compare the relative bioavailability of the
test formulations (experimental 420 mg free acid tablets) with the reference formulation
(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 treatment
differences, and 90% confidence intervals for treatment differences were calculated.
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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calculated if at least 2/3 of the data were > LLOQ

Eprosartan pharnacoki netic paraneters were sunmari zed
whyonerdberent usi ng descriptive statistics. A PCREP2009/058724

nodel anal ysis of variance (ANOVA) of the primary

phar macoki netic paranmeters Cmac, AUC O-t, and AUC was

used to conpare the relatiywe bioavailability of the

test fornulations (experinmental 420 ng free acid

[013@ lsahifal révbtive 6ib&vdi I%llﬂfl %Bﬁ@aiflébrnglﬂe@{rée%nthéQ&t%\@rﬁléﬁeference
tablet). A nodel with fixed effect terns

fOfHMGItlgge V@éwsﬁ%r@egnw dpsespommializesh Raramsfest (C Eu BhiAEosm, and

Alzoyence as random ef fect was used. The
phar macoki netic paranmeters were | og transforned before
anal ysis. [0138] Fromthis ANOVA, | east-squares neans

[0f40] sGamiarl L8 itionest i mat ed treat nent differences,
and 90% confi dence intervals for treatnent differences

[014d] Phaamanokirtetid ReBlis] og-t ransfornmed results were
transformed to the original scale by exponentiation

[0 éampbeéoWFr%f@'wZ%%éQf %‘tﬁ‘ﬁ%?t?é'oﬂ%ah§pf°§ 8y Heing V?'éiaut%’sh'gh
peﬁam]atnb@mauua%@ﬁmbgrdgm @ith thedenaintask Gbe&ttorfétii Hétection (lower

relati bility conparisons between the test
"mgﬁéqi’?{ﬁ%rtg? ef’éqaz@ﬁf ornul ati ons were performed on
[OQ@ieFJFIQWﬁﬁl 'aé%%lsﬁl%[l@rﬁ'fe&fertrﬁe (eg@é('t% i A tAk-ﬂ DA test

Sufmary - Concl usi ons [ 0141] Pharnmacoki netic
for%gqyp@)s phfar@pjpae tgglﬁb T&Bvﬁsbfo&rﬁaqangcprftm marketed tablet (Trt C,
refeRAEE TbinaliatRAS B ﬁﬁérﬁéadohaéhmaﬁmg degehstat ed ahi@btly biphasic
erformance |1 chromat ography with tandem

%HEE?P%H‘@W ﬁ“@%&'@@?uf@ up |10 T%TPQStcﬁd”H‘d%IFﬂ“P'P g@%ﬁme fpoint
evAIgAtel). The Q&ﬂ(fﬁﬂfntrﬁﬂﬂri i Podfird m)rf_l‘pp%sfaﬂbh et tﬁé tHré‘@icreat_ments were

. eprosa n e et rt,. test for ation)
SRk et Be Paistu T ) bAGhSTE olefé bipenba h b Patef R hist 10
hom&rfkl&imd; didsliﬂgdte Gbgdrptlon phaé&r Eine effdresdaLfbaibulation,shbwed a more

rapﬁ%%ﬁﬁptl hl%qeu ﬁ‘?"i glﬁl ebtﬁgsbﬁgrmatos% maj@e ﬁ]gH(ePe rn?ulations

vver e I'a ur s
shaded simdarabispmptiorf pdlest i e poi nt eval uated). The

concentratio inme profiles for rosart t he
ThE RGO BB oS E e Rt S atangn e ad A Bt <
(>10 h) but there were differences in the profiles in

the first 10
[0144] Based on non-normalized eprosartan parameters, mean overall exposure (AUC

and AUC,.) for the effersoda tablet was 7-12% higher and mean C.x was 34% higher
compared to the marketed tablet. In the case of the pharmatose tablet, AUC and Cnax
were similar to the marketed tablet (<5% difference), but the mean AUCy; 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 C.x was 92% higher
compared to the marketed tablet. Similarly, in the case of the pharmatose tablet, mean
overall exposure (AUC and AUC,.) was 28-47% higher and mean Cnax was 38% higher
compared to the marketed tablet (see table 4).
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15

hours follow ng dosing (ie, absorption phase). The

ef fersoda fornul ati on showed a nore rapid absorption
wandoaodwgher Crax, while the pharmat ose and tPer/EP2009/058724

mar ket ed fornul ati ons showed sim | ar absorption

profiles. The summary of key PK paraneters for

eprosartan is presented ingpable 5 : [0144] Based on

non-normal i zed eprosartan paraneters, nean overall

exposure (AUC and AUCo-O for the effersoda tablet was

7-12% hi gher and nmean Cmacwas 34% hi gher conpared to
Taplge marketed tablet. In the case of the phar mat ose
Subnafahyebf, KAJBoaMdrmiaiee Wer ©osd-Normalizetl Eptkdiartain Plaeth® dPharmacokinetic
Pataafsteet (<5% di fference), but the nean AUC 0-t was 11%

|l ower (see table 4). [0145] Based on dose-nornalized

eprosartan peetwest&rs, nearireameedBl exposurEeqmertCand
PALKBO for e aldfismda tabl etmemgspy- 60%Mi ghefeaarsd)

AUE éh‘hHL")g """IE ”lﬁ”é‘béd (44Be) “UfgPdl 7¥4‘644)"E ”U‘fg?c‘%% (3846)
D[\l | m,gar apl(ﬂe%g%e Cﬁse(z%l%(ﬂ %9? arng OS‘?z 81 (6.39)

mean _ oveé osure
AE@WW‘W’PH ghét artd’ WA’ cracitas HEYUHRI Sﬁher c%lrrpargébB P8
DNH&GREr ket ed4t al2éB (1sBe t a3l e W)3ITHLIR 5 S4mmarly-76£12.13)
CkeingiNon- Nor 24l | 28425 @ath) Dose23Nor2és (15¢t) Epr c&ar t 2652 (1947)
DRIGassxa Phar macold. 1met4.s47Par aaset 3. @30 1(8.668) Ment24A  4.420 (3.242)
tJ (Bt ment Bolr eatspgnbs. ﬁ?odﬁar@rretzs@o blwh@e (S) N1Meanso-3.50)
N Mean 44 SD); A (4961%) 13692?9711

TA2

Vv 4) 19 7Q§5 ( gé %16 ifééé (ll 81%’)1@? 662)
1 1.05 6 39

chRbM S 1330 153 Srdg Caedn) sy 2 o "S5 a0

SD22adBrd d&iaipn 2 DNEODSR- I‘{o]]ﬁah?él) Ted4tnkbt A0 Edr@salidn) fréermxid (420 mg)

eff¢raglanthblet2Aireduyeft B:1 FpiosarRB® RE3Vid( (#Be fig) PHarPeEse @hley Ayeatment C:

EpOrprands002ep) glanksted (tabl&47) 23 6. 030 (3.668) 24 4.420

[a] Mgdizp4anget max (h) [a] 24 0.52 ( 1 .25-4.00) 23 2.00
(0.75-4.03) 24 1.00 ( 1 .50-3.50) T 1/2 (h) 18 10.47

[0148] 68)owkiy dibgl6 dpd® o adhthist@tiddt of And dprosartan (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.x), 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 (ie, 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 Cnay while the pharmatose and the marketed formulations

showed similar absorption profiles.



Vz/F (L) 18 868.8 (646.2) 18 1323 ( 1 178) 19 2398

(1662) CL/F (L/h) 18 53.97 (28.64) 18 58.76 (37.99) 19
w@00180039961. 05) SD=st andard devi ation ; DN= PCT/EP2009/058724

Dose- Normal i zed Treatnent A: Eprosartan free acid (420

ng) effersoda tablet; Treatnent B: Eprosartan free

acid (420 ng) pharmatose tahl et; Treatnent C

Eprosartan (600 ng) marketed tablet [a] Median (range)
[0147] €8hclosldnewi ng si ngl e dose oral administration of

t he eprosartan (420 rTg) ef fersoda formul ati on,

Sl B rglusipigar mat ose formul ation, or the
eprosartan (600 rrg) rrarket ed formul ati on, there was a

d Nncr ease nt asnma. concentrati] aon
o PR s R Aoy ol e ae AT T a5 ose g tiopsamRred to

t fienarketé@idrawatbrbyinadisted RS doseles i 129 [90% Bl @827 %] (AUC),

JR gt e g e R Al IRk e ey e A
hﬁﬁ%l%b@%ba@élﬁ&h Qif% rd(sﬁrrtar{:> ﬁorﬁ\fﬁ’é ey Q&eff&lnlu%%ﬁlg%%ared

mnlstrat| e three ormJIat I ons
cf@nfb@nmr&@tie@ﬁormw%wpr gnadiustedofor glopelsigr 1A {W7% Thed8 -120 %]

LIRS M")@‘[’édwm 578%0:?%?'([(@(': Ay afd 96‘%[@(‘5%@”@1 R34 REISC ... The
(>10 'h there were differences in the profiles I

H’f@”i"? §‘|? fqrﬁ“#‘?é'@f* sor%qiq%wsm"edﬁmﬁgrteﬂ EXPeERD Est the narketed
10 plaaa@itionThe geonetri c nean eprosartan plasna
concentration tine profiles for these first 10 hours
* awaes ladjusted rfol~tgper diffdencesh theed fses §0%a[90%r OLII38t-BH %] and 52%

\AE»B“EQE&I %3”9 g/% maé) %%gaiﬁseﬁr%ﬁ a0 A%E',d? RP%F%P )%r?groximately

s%%ve[élo%l @i | &2 aﬂs(%]pmcr@asepn@fGrJaesthOt]Je?@ffeinel foghaation as
| I Th | ati

| 8- RERkIDRbEAIGRAC] ust ons The Felat | ve

eprosartan fromthe effersoda

15 o f\@lh@h”aaﬁjbféﬁ fspmr@ﬁerb@cetshme@rsk@w% [b@%rr@i @bl ¢m %] and 28%
(unadj usted_for dose) is 112% [90% C : -12

(R0ie) 1 10794 f/dc%réﬂ’se 'Q?pr%ﬁﬁa@@“UPAﬁj&)A@CoaﬁBd fé [ogtoately
C88% 188%- LN 63 ATeiKdrease TE, Lokt itwe phadaneiel fbliatioh as
of e ro artan fr? m_.t he pharmat ose fornul ation conpared

t PN MRS raderes R UABn (unadj usted for dose) is
103% [90% Cl : 88 -120 % (AUC) 89%[90% . 78 -103

20 [O%Egéltjggafzety’, bgtﬂqhg f{ergg a’an pharmatose }esﬁlorrﬁjlaglons c))(f)eprosartan

were well tolerated by the healthy subjects in the study.
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pharmat ose formul ati on provides a simlar eprosartan
exposure as the marketed fornul ation. Wen adjusted

wo oo10dames di f f erences, there is a 60% [ 90% C : pPGBEPBBY/058724

%4 and 52%[90% Cl: 33 -75 9% increase in eprosartan
AUC and AUCO , and an approximately 92%[90% Cl : 62
-127 %4 increase in Crax w3aph the effersoda

formul ati on as conpared to the marketed formul ati on.

cihn adjusted for dose differences, there is a 47%

5.

6.

7.

A medwg ghgea

[90% C: 26 -71 %4 and 28%[90% C: 11 -47 % increase
in epr osartan AUC and AUC04, and an approxi mately 38%

[90% Cl : 16 -63 %4 increase in Crax with the
ar fornu ation co to the market ed
1R et G oA g S B BSChy naiera § 4 G gpgotors

amieqnetta‘rdmtr@sg?ompeednsfsﬂmgmﬂ r@{benrmsmf cdﬂgeas/a rhtsan faNaregrenal
V\F lﬁyt%decro?ntbler%tlg thgrteﬂ og‘grlg%)n%/ '}‘%@F Is i 8m|nbs|1%{ ing to a subject in
nrmhdl tb¢reof ab@ie@lnmdahdeg Edfeglivetleilg Dosé bf gnitdrysartac epipownd,

S . [ f hypertension,
EhaEhT: SRS ARBUR SRR, VP2

conbi nati ons thereof, conprising the step of

. a,g me%o%t rtrggt%} %Pa&o i t%rcfalrlnq E‘&ﬁﬂ' Sﬁr@qugegll dmlnlstratlon of

Reconmmen ective Dose 'of &n epr osartan

chtpttmg. Rigferadlyrt 20HE0ane, @§9@fp§¢ft&§lcﬂmbund is

eprosartan acid. 2 . A nethod of treatnent according

to claiml, conprising the daily adm nistration of
Wlegfé(?("&fﬂ Y t@ﬂﬂ'ﬁ@@wﬁﬂe'”@pr%ﬂé% afid dradagipigtered

3in-a dAilfBb4E0st 42b-46D @R, PRAraBigas0 Higng to claim 2 ,

wherein eprosartan acid is admnistered in a daily

dose of 440-460 ny, preferably 450 ng. 4 . A nethod of

. tAe@ttmﬂrﬁf trageEhdhdtgrdiy taryy one oﬂmei;omeplhgeedm gvherem the

I rt d i
e e e S R
eﬁrwmattMacad Fc3 mmurmlals Bc@ddnce adtb QISPantat ledst BSLWSP]5

of at 5%,i t pr.e Lhitin
néjéassegpfé{)?b 3{ exhl tlngae{ meggsg%gke 0fI n?e;’a%%:(}n{’/& m|n ‘i gt least
I%‘%in %r%rlutesl@wdﬁ(m% 230 raindte$00% i n 30 mi nut es.

A pharmaceutical formulation comprising 410-490 mg, preferably 420-480 mg, of

eprosartan acid.

A pharmaceutical formulation according to claim 5, comprising 440-460 mg,

preferably 450 mg of eprosartan acid. ,

A pharmaceutical formulation, comprising an amount of eprosartan acid which is
between 70% and 80% of the calculated amount of eprosartan acid present in the
comparable formulation comprising eprosartan mesylate and following administration
of the both formulations to human subjects, the subjects exhibit at least one of:
(a) A mean plasma Cy,« ratio between 0.8-1.25 when comparing the
eprosartan acid formulation with a comparable eprosartan

mesylate formulation.
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5 . A pharmaceutical formulation conprising 410-490

ng, preferably 420-480 ng, of eprosartan acid. 6 . A
w@bavomeveaut i cal fornul ati on accordi ng to cl ai nPGI/EP2009/058724

conprising 440-460 ng, preferably 450 ng of eprosartan

acid. , 7 . A pharmaceutical fornulation, conprising

an anount of eprosartan acizd which is between 70% and

80% of the cal cul ated anpbunt of eprosartan acid

present in (bNR nfEUmH: s‘ﬁj%l@wﬁ?)rréﬂﬂ SHtvE&h ¢85 \wHehtomparing
eprosartan nesyl ate and fol ng adm ni stration o

the both for nhleaﬂpir(lﬁ"i‘ga'f 60'%WH'3§%Y"%? §ompgable gpasaftan
exhi bit at | epgbyigBgorfiulatiod) A nean plasma Chacratio
between 0.8-1 .25 when conparing the eprosartan acid
formul ation with a conparabl e eprosartan nesyl ate
8. fmphhﬂmabemma(fbbmwetmaammras@mf ALKICH20 gatoi 4{80bmg wesferably of
arl t he R §|artan a

el oo fiogRaBe o B il B 2RA AR5 e BRknogyicaly

fmc&uﬂaablemnpleat, whéreph &ollowing atimirgdtration oithatoropgsition to human
C i Si r OIF 80 ngy, preferably of
f%ctﬁg{%%ﬁ%eg{sfggbﬁégegg Oé%roﬁsartan acid and at | east
one [akr facean ilzwnd Gnatidiopebistes (e&ti2bivewrn comharing the

fol I ow ng r%ﬁgﬂam af)cﬁof BEh Al {h'%eco‘?ﬁqBPé’o?é &erQar‘éa?ﬁ rH%QT;%%

subj ect s, e subj ects exnibit at 1east one
mean pl amut@ﬁmcmrlswgtﬁ@pmwrgsastam 25 when

conpapy ng dhdie pﬁﬁr@éﬂuééﬂa@&b&ww{ @‘9113‘25 W dndbafing the
conpar abl e eprosartan nesylate fornul ati on conprising

600 ny epP@saFANEArid foBpUIAicRuNih romnREbie RRTOBariaR M esYIate

bet ween rBulbtior?SoritRihg@OPRY éptesdra@. eprosartan acid
formul ation with a conparable eprosartan nesyl ate

formul ati on conprising 600 ng eprosartan. 9 . A
9. pAphameedliticastbrn Q4tonl satdraing as €1ait7 BES toanprisihgw30 mg o8 |
A

conprising 450 ng of eprosartan acid. 10.
ﬁﬂgg % ﬁgpcal formul ati on according to any one of the
claims 5to 9, exhibiting a

10. A pharmaceutical formulation according to any one of the claims 5 to 9, exhibiting a
release of eprosartan acid, as measured in accordance with USP, of at least 95% in
15 minutes, preferably exhibiting a release profile of: at least 30% in 5 minutes, at
least 95% in 15 minutes, and 100% in 30 minutes.

11. A pharmaceutical formulation according to any one of the claims 5 to 10, comprising
alpha lactose monohydrate as a pharmaceutically acceptable excipient, preferably
alpha lactose 200M.

12. A pharmaceutical formulation according to claim 11, further comprising cross-linked
N-vinyl-2-pyrrolidone.

13. A pharmaceutical formulation according to claim 12, comprising dry-mix granules of
lactose monohydrate 200M and microcrystalline cellulose, more preferably silicified
microcrystalline cellulose, starch and cross-linked N-vinyl-2-pyrrolidone.
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rel ease of eprosartan acid, as neasured in accordance

wth USP, of at least 95%in 15 m nutes, preferably
wezdhioboivang a rel ease profile of: at | east 30%ETEB2009/058724

m nutes, at least 95%in 15 m nutes, and 100%in 30

m nutes. 11. A pharmaceutical fornulation according to

any one of the clains 5 to330 , conprising al pha

| act ose nonohydrate as a pharnmaceutically acceptabl e

14€X %hﬁ’lhfé@éutlcﬁff@ifnﬁﬂé’th)éc@érﬁiﬂ@ té A% S1eof A0MIMES t0A3, comprising
phar maceutical fornmulation according to claim11,

f %IP“I!JF%'P CRHRRHNCs Pieiprably Bdrpehigrathiagidg; ?ﬁ/fPrtﬁerWFYedf‘g@Sﬁ@t

13. A pharmaceutical fornulation accor ding to cI al m

12, conpri,s ranul es of rate,
15 b B aecel vy emarAang e Fo Sees M darsap e gocin @
sinkihod bf eshtimiectrad @ rdisstdalr hiodelatel Hylﬂl@lﬁiﬂ?lg aaguare@bunalrmll)
Crros rIIn a{\l‘}/aléﬁl tfegi m Id%ne n t|n f h tension
pIFaF R RN Y witE gimihe g &Pﬁa%% Ay "OIE BT T he
c¢cmgm;ilv5 heart fe@urec c&mprfamjragarﬂ admbinatiors tbempbbylddmlmsterlng to
pref.e t ki I tihye
i%}é?bi%p?@n%e%@ég@qg ﬁgér%rr(gcaglzjé P ca rﬂ%cfd&tﬁ |Wc')tﬁ&ahééor di ng
t Becomymended Gifective QdiliDese.5 t o 14, for use in a nethod
of treatnent of a disorder nodul ated by bl ocking
angiotensin Il (A Izooreceptors and particularly

165 Eecusecd eprosaitarzcidiop the ReGASE f Pieyidil aipe proguelitieat is bio-

CaRERRINt Yhh Q@é\‘éﬁen&@br‘u@rp‘?oduﬁte(‘f@ﬁpnfsﬁb|ch?aII|n@régrosartan mesylate
conbi nati ons t hereof t}rqaa mnistering to a subje

N
neseifie PRiesyPstance) whierest ing Ricsgstiyeiant Q%edzi #B@éﬁféew%isrhower
t then RRGerreRd @dsdbfpeddaman FrkiteDeacIatdPon Hadads&f Of

eprosartan acid for the purpose of providing a drug
pYRSERACENE@RSt is bioequivalent with a reference drug
pr oduct conpri si ng cryst alline epr osart an mesyl ate as
t ive su ere iV nt dose
17 o s e AN AR R et o gy P S0 68 M, 20
eqffosad20480mag ydf @pmsatal adid, dedd bineqtialebias ittee szfme formulation

CRLTRES B 36 roshen ) e B SR RlRe B bR R O

conpri st ng o rom erab
from 420-480 ny, of eprosartan aci d be| ng

18bAr98&‘d§é{r?Jner8FmLHé%noB%c<fr H?ntd‘ Qécry 'ﬂ%ii@%b%%' tpﬁQQrably

rosartan 1n the e eprosa
nﬁ@ﬁhmc@’ eprosartan acid.

19. A low dose eprosartan formulation comprising of from 210 mg to 240 mg, preferably
225 mg, of eprosartan acid, being bioequivalent to the same formulation containing
300 mg eprosartan in the form of crystalline eprosartan mesylate.

20. A pharmaceutical dosage unit comprising 450 mg of eprosartan acid, 71.25 mg of
alpha lactose monohydrate 200M, 60.0 mg of silicified microcrystalline cellulose,
9.040 mg of starch, 15 mg of cross-linked N-vinyl-2-pyrrolidone and 7.5 mg of

magnesium stearate.

21. A pharmaceutical dosage unit according to claim 20, exhibiting a release of
eprosartan acid, as measured in accordance with USP, of at least 95% in 15 minutes,



18. An eprosartan fornulation according to claim?9
conprising 440-460 ny, preferably 450 ng, of

wepoiosasdb@n aci d. 19. A | ow dose eprosartan foPOTYERI00D058724
conprising of from210 ng to 240 ng, preferably 225
ng, of eprosartan acid, being bioequivalent to the
sane fornul ati on containi ngs5300 ng eprosartan in the
formof crystalline eprosartan nmesylate. 20. A

PhraferRhesthitiy HRRAGE prdfictor st Sd90h 5HRfhutds, 8f least 95% in
ﬁg{]osartan acid, 7 1.25 ng of al pha | actose

BRYERSagd JEEMN WoMUS of silicified
m crocrystalline cellulose, 9.040 ng of starch, 15 ngy
of cross-linked N-vinyl-2-pyrrolidone and 7.5 ng of
magnesi um stearate. 2 1. A pharmaceutical dosage unit
according to claim 20, exhibiting a rel ease of
eprosartan acid, as neasured in accordance with USP,
of at |least 95%in 15 mnutes, preferably exhibiting a
rel ease profile of: at |least 30%in 5 m nutes, at
| east 95% in 15 m nutes, and 100%in 30 m nutes.



