Phar maceuti cal Conpositions This invention relates to
solid oral dosage forms containing val sartan. The
angiotensin |l receptor antagonist - valsartan = is
known to be effective in the treatnent of congestive
heart failure and reducing bl ood pressure irrespective
of age, sex or race and is also well tolerated. Its
conbination with HCTZ is al so known for the treatnent
of hypertension. WD 97/49394 - the content of which is
i ncorporated herein by reference, especially (but not
PhdrhiSMciiDonk IﬁHQjeCt matter as clainmed - discloses
SO oral dosage forms, e.g. by
conpacti on, of val sart an, optlonally in salt form
optional l'y conbined with drochl or ot hi azi de (HCTZ).
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"conpositions of the invention") of valsartan or
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phar macol ogi cal Iy effective anounts of valsartan or a
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hydfocBlofcifiaitie (weTket ed under the trade name Di ovanQ,
e.g. containing 20, 40, 80, or 160 ng of val sartan or

any correspondi ng capsul e containing a unit dose of 1
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exci pi ent and whi ch Is on average at least 1.5 tines,
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pharmaceutically acceptable salt thereof or hydrate thereof and at least one
pharmaceutically acceptable excipient and which is, on average, at least 1.2 times, e.g. 1.2
to 3 times, e.g. 1.3 to 2 times, e.g. 1.7 times more biocavailable than a valsartan capsule,
e.g. as a capsule marketed under the trade name Diovan®, e.g. containing 20, 40, 80, or
160 mg of valsartan or any corresponding capsule containing a unit dose of 1 to 500 mg of

valsartan.

In one embodiment, the present invention relates to an oral solid pharmaceutical
composition, e.g. in form of a tablet, comprising pharmacologically effective amounts of
valsartan or a pharmaceutically acceptable salt thereof or hydrate thereof and at least one
pharmaceutically acceptable excipient and which is, on average, at least 1.5 times, e.g. up
to 3 times, e.g. 2.5 times, more bioavailable than a valsartan capsule, e.g. as a capsule
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or any correspondi ng capsul e containing a unit dose of

1 to 500 ng of valsartan, when adm nistered as a dose

of 40 ng in a single dose human bi oavailability study.

In particular, the present invention relates to an ora

solid pharnmaceutical conposition, e.g. in formof a

tabl et, conprising pharnmacol ogically effective anounts

of valsartan or a pharmaceutically acceptable salt

thereof or hydrate thereof and at |east one

pharmaceutically acceptabl e excipient and which is, on
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aspect the present invention relates to an oral solid
pharmaceutical conposition, e.g. in formof a tablet,
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pharmaceutically acceptable salt thereof or hydrate thereof and at least one
pharmaceutically acceptable excipient and having an AUC higher than 30 h.mg/l, e.g. up to
40 h.mg/l, e.g. 35 h.mg/l, at same conditions as a 320 mg capsule has an AUC of 29.4
h.mg/l.

In a further aspect the present invention relates to an oral solid pharmaceutical composition,
e.g. in form of a tablet, comprising pharmacologically effective amounts of vaisartan or a
pharmaceutically acceptable salt thereof or hydrate thereof and at least one
pharmaceutically acceptable excipient and having a Cmax of about at least 0.77 mg/, e.g.



bi oavailability study. In a further aspect the present
invention relates to an oral solid pharnaceutica
conposition, e.g. in formof a tablet, conprising
phar macol ogi cal ly effective anmounts of valsartan or a
pharmaceutically acceptable salt thereof or hydrate
thereof and at | east one pharnaceutically acceptable
exci pi ent and having a Crax of about at |east 4.75
ng/l, e.g. up to 15 ny/l, e.g. 6 ng/l, when
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In a first group of compositions, example 2 is excluded. In a second group of compositions

example 3 is excluded.

In a further aspect the present invention relates to an oral solid pharmaceutical, e.g. in form
of a tablet, of valsartan or a pharmaceutically acceptable salt thereof or hydrate thereof
comprising between 10 to 80%, e.g. 20 and 80%, e.g. 25 to 75%, e.g. 30 to 70%, e.g. 35 to
65%, e.g. 40 to 60%, e.g. 50% of a disintegrant based on the total weight of the

composition.




5:1to 0.5:1, e.g. 5:1to 1:1, e.g. 2.9:1to 1:1, e.g.
2.5to 1:1, e.g. 2to 1:1, e.g. 1.5:1. In a preferred
enbodi ment, the conpositions of the invention conprises
nore than 30%of a filler, e.g. mcrocrystalline
cellul ose, by wei ght based on the total weight of the
core conponents of said solid oral dosage form e.qg.
31 to 65% e.g. 40 to 60% e.g. 50% Preferably, in

t he conpositions of the invention the active agent and
the filler are present in a weight ratio of from4:1
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to disintegrants, binders, lubricants, glidants,
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As disintegrants suitable for compositions of this invention, one can particularly mention

- carboxymethylcellulose caicium (CMC-Ca),

’ carboxymethyicellulose sodium (CMC-Na, croscarmellose sodium), available as e.g.
Ac-Di-Soi®, Primellose®, Pharmacel® XL, Explocel®, and Nymcel® ZSX, e.g. having
a molecular weight of 90 000 - 700 000

- crosslinked polyvinylpyrrolidones (PVP), e.g. crospovidones, e.g. Polyplasdone® XL

and Kollidon® CL, in particular having a molecular weight in excess of 1 000 000,
more particularly having a particle size distribution of less than 400 microns or less
than 74 microns

- alginic acid, sodium alginate and guar gum.
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starches, e.g. potato starch, wheat starch, corn
starch, cellul oses such as mcrocrystalline cellul ose,
e.g. products known under the registered trade marks
Avicel (r), Filtrak(r), Heweten(r) or Pharmacel (r),
hydr oxypropyl cellul ose, hydroxyethyl cellul ose, and
hydr oxypr opyl net hyl cel |l ul ose, e.g, hydroxypropyl
cellul ose having a hydroxypropyl content of 5 to 16%
by wei ght and a nol ecul ar wei ght of from 80 000 to 1
150 000, nore particularly 140 000 to 850 000. As
Pr@flerabb!rms disinteqiant mayrbecerpiisiad BME, Glospenidonien gwsslinkad CMC and
n I Hedal silica, e.g.
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- GdwiRRa cdilRder . disintegrant, filler or

- starch,
tale, and

- tribasic calcium phosphate.

As fillers or diluents suitable for compositions of this invention, one can mention

- confectioner's sugar, compressible sugar, dextrates, dextrin, dextrose, lactose,
mannitol, sorbitol, sucrose
microcrystalline cellulose, in particular having a density of about 0.45 g/cm®, e.g.
Avicel®, or powdered cellulose, and

- tale.

A preferred filler may be Avicel®.

As lubricants suitable for compositions of this invention, one can mention in particutar
- magnesium-, aluminium-, or calcium- stearate,

- polyethylene glycol (PEG) having a molecular weight of 4000 to 8000, and

- tale.



di l uent and |ubricant may vary W thinmTranges
conventional in the art. Thus for exanple, the anpunt
of glidant may vary within a range of from0.1 to 10%
by weight, in particular 0.1 to 5%by weight, e.g. 0.1
to 0.5% by wei ght; the anount of binder may vary within
a range of from about 10 to 65.3% by weight, e.g. 10
to 45% e.g. 20 to 30% by wei ght; the anount of
disintegrant may vary within a range of 5 to 60% by
weight, e.g. 13 to 50% e.g. 15 to 40% &e.g. 20 to
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(effervescent m xtures) that effect rapid
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example, the solid oral dosage form may be chosen to exhibit accelerated and/or delayed

release of the active agent with or without quantitative control of the release of active agent.

Thus, where accelerated release is desired, e.g. about 90% release within a ten minute,
more particularly a five minute period, a disintegrant such as crosslinked polyvinyl pyrroli-
done, for example those products known under the registered trade marks Polyplasdone®
XL or Kollidon®CL, in particular having a molecular weight in excess of 1 000 000, more

particularly having a particle size distribution of less than 400 microns or less than 74
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conbi ned carbon di oxi de, for exanple sodium

hydr ogencar bonat e or sodi um carbonate, and rel eases

carbon di oxi de. The pharmaceutical conpositions of the

present invention are useful in the known indi- cations

of the particular active agent incorporated therein

i ncluding |l owering of the blood pressure, either

systolic or diastolic or both. The conditions for which

the instant invention is wuseful include, wthout
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and the particular fornulation to be adm ni stered
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pelloaB¥ oA PR phobat TR b Fichal o isRal R siasesy. ot ven-
tridoilap Wap drtrpphyPcedrétiveldygfunbiordsuch ascAleadmer sytadatrokdie
conposition of the invention is nore than 70%in 10
m nut es, above 80% e.g. 90% over 30 m nutes, and
Thaleaxea ddS8wbuetivedgem andt ths paricgar @imalalidd tortengininisteted @epend on

7. . 0. t H4.51tq.7 t Ho6 8 F
2 HisRies & Hotbe B8, BieSiondin 15 a8 adlagbieegired Bl s 4F agyeatment
andaye gané ot rélEaéﬁ bb@gaefmivmgBmLFoEe)@éndmAn n'ﬁélsmoiﬂxlhd oft the active agent
st a ar anl na noael s m used. exce e R . .
PR A0 T TP o5 577 G2l Tah OB AR B His' of Known in viro orin
vw@QﬁcﬂQﬁdLIe'lsOﬂéteﬂﬁMlnbelomﬁﬁg weshrtichla® ham@odgént Bbmadntrb8& B the blood

inclinical tri in a further aspect the
Pl PRI o B 3PED A BVekiohDBomPoMR S TRChE or t ng

val sartan to a subject in need of val sartan treatnent
whi ch conprises adm nistering to the subject a

Fof exapipid, tthe BompdsitioRe ol 1k GiVieh®M in clinical trials have a higher bioavailability as
compared to the commercial form of Diovan®.

Preferably the drug release rate of the composition of the invention is more than 70% in 10
minutes, above 80%, e.g. 90%, over 30 minutes, and above 95% over 45 minutes, e.g. at a pH
rangeof 4t0 7.2, e.g. atpH 4.5t0 7, e.g. at pH 6.8.

For example dosages in the range of 1 mg to 400 mg of valsartan per day for a 75 kilogram
mammal, e.g. humans, and in standard animal models, may be used. An excellent tolera-
bility of valsartan provided by the compositions may be observed in standard animal tests
and in clinical trials.




In a further aspect the invention relates to the use of
val sartan as active agent in the manufacture of any
conposition as herei nabove described. The invention
provides in another of its aspects a process of making
a solid oral dosage form e.g. tablets, as herei nabove
descri bed. Such solid oral dosage form may be produced
by wor ki ng up conponents as in WD 97/ 49394 (herein
i ncorporated by reference), e.g. as defined
her ei nabove, in appropriate anounts, to formunit
dosage forns. For exanple there is provided a process
of ki ng the conpositjon of the inyentjon as )
in R dvioh 26898 o EvPIRR e latfRIP AP AGOY AL SdPiaRere ajsartan to a subject
in Bédd 6l Vilsdrfaf tRRkr¥®t vAUEH EorapibeB Raniirasieriig ©ahb Yubject a composition
acceptable additives, ii) subjecting a mxture of the
of fredReligRt i ve agent and additives to conpression to
form a conprimate (coprimate) (the conpacted nass)
1i1) converting the conprimate (coprimate) to forma )
In g WRhemaepashdhe invenighprtaiesitaghe nee gf apisrErR asoagtiye ragent in the
[ f 0egsS IS carried out
m%drg%tcﬁgé gﬁg@@g“ %@ﬁ&gted esrhfékim.‘aebjml&td ngés?lsgé'dry conpr essi on
nmet hod. The process may be carried out under anbient
ThE qwngibﬁﬁ?‘ovﬁestiﬁ MAGHR %E ﬁ§ %Eﬂec!?é‘ g (ﬁbée\éé of tmdkﬁ'\gqgtsolid oral dosage
necessary to ensure that the process I's carried out I'n
foren, ergy tabtiete,sshieareinativwe dasciibesl Syeh safidrogalsioeage formanayites produced
[ Q r.di lopal. m|| | S
oy S B e ip R el M SRR P Bk B HTTbIRE8IRe). 0.0, 2
debokdi Hareiasb@en inbeppnodriaedarecdriie to famahi unitdoadde/foans.t oget her
to particle sizes fromabout 0.1 mcroneters (ix) to
about 1500 , e.g. 1.0 p. to 900, e.g. 603 to 600 A
FoAlexdrapletth8@ o mbvitbe acpipsésyl of mbkibgtthe thapegiidrvel tgeinvention as
and . the addjtives are esent .in these 8 ranges.

e pr
hepsljapPxy descpiped fPIOPRSIg g SIERSA i ned by convent i onal
i} meghadisg the.sgtivgagerdiang pharmaiteatically aceptablel addhimsser and

..screen mll, fine,inpact mll, bal i1l .or vibrator .

i) oy PADTeRG PP b Sopd PeiaenLe fLegdifes fo BB ssion to form
réeng%ﬁrigsm?pﬁmaxbmmm@ag@hﬁggrator, e.g. of _thche

oni fier .t oy stirrin suspensi on Wt

i) 5 RO Gd0e CATP R Brlcom et 3 e DR RS | s 1 or of

iv)t heorfsMERE tHeygranuldtaao srmrnd spif drakdosagdymopt i onal |y
at this stage be sieved and m xed according to known

met hods.
The process is carried out in the absence of water, i.e. it is a dry compression method. The

process may be carried out under ambient conditions of temperature and humidity; it is not

necessary to ensure that the process is carried out in a dry atmosphere.

The initial grinding step i) may be carried out according to conventional milling methods or

micronisation methods.

The active agent and the additives can be milled either individually or together to particle
sizes from about 0.1 micrometers (i) to about 1500 p, e.g. 1.0 p to 900 p, e.g. 60 to 600 u.
At least 90 % of the crystals of both the active agent and the additives are present in these




Conpression to forma conprimte (coprinmate) requires
the conpaction of the dry ground conponents.
Conpaction may be carried out using a slugging
techni que or preferably, roller conpaction. Roller
conpaction apparatus is conventional and essentially
utilises two rollers which roll towards each other. A
hydraulic ram forces one of the rollers against the
other to exert a conpacting force against the ground
particles fed into the roller conpactor via a screw
rargesyvearticles gk thisnsize amrpbiah'ed myfaonmtoﬁalbeemm e2p ginding5n an air
K e.qg. 25 and 4 thln th| range
e . e miiec ang Aeies aul In Weatoilf bR o s pPasbidhll ouing
that for each particular formulation a m ninmm
conpaction force should be used in order to obtain a

or.a osaqe _f.or ere e granulate . .
MiGIBupHioR s Eret SRR BhotiFd By Mba ool uSai A ufisBonie diintegrator, e.g.
of HRSBRARBON Sbrifierayge, dtiby sikeg AbiuspPension With a high speed agitator, for

a’gprom rratelg élh Mg %Iaster for a solid oral dosage
exprgplm vl Atiet elthg YR%um conpaction force. Such
a rapid disintegration rate is unusual for tablets and
is simlar to the disintegration rate of a capsule
The QrélHd3driles m F@ﬁﬁlﬁfahy aHInRY stagd badiBvEP BRAGliteadcaFdi®y to known
i s dependent on the active agent content in any given
meterdsul ati on and therefore al so depends on the amount
and nature of the additives present. Gven this

information, the skilled addressee is clearly able to
Cogpressianrie feme arompRmate (coppraate) savires e ¢mpastiereef the dry ground

cofrﬁ[)ﬁ’é“@tddrﬁg%gl‘i'&{ HQK be lé'él'n{ée N Q‘%lﬂs‘g@hg%hﬁﬁqe‘@r brb‘?épébly roller

due e roller speed set at betwe
commpagtign2Bolies @p@nactpneerp@amgﬁsg:oawrmsnalrmﬂ easengially p@l§§$ ngo rollers

whzc!?nrrgﬂ‘ YA é%o)ae{éﬂl Atﬁérsr\ rﬂﬂg%ﬂ%?cﬁg% B of(tBQ Polle :@tﬂﬁa other to

resenb I'n segnent
exer@ramqrmrmcenq tope againe!) theeyols patidenéetl it trwr rofted tadpaator via a

scgngg%ggpﬁst%anul ate. Screening in its sinplest form

nvol v passi ng of the conprimte (coprimte)
emerging fromthe rollers through a SI eve under

' r \ ri e
 FEGRIOE s POF5R5 ) P23 o1 51 Dt B SR S s
ramget af iqmmmbiidn fercgs b haldl s@Rdsingly dwient fc(uhdythat for each particular

oo L bRl Spacyeh T AT e Dot Ao gl sl ora
dosage form wherein the granulate dlsmtegrates into discrete primary particles at a
desirable rate, e.g. disintegration occurs approximately six times faster for a solid oral
dosage form compressed above a minimum compaction force. Such a rapid disintegration
rate is unusual for tablets and is similar to the disintegration rate of a capsule formulation.
The particular minimum compaction force is dependent on the active agent content in any
given formulation and therefore also depends on the amount and nature of the additives

present.

Given this information, the skilled addressee is clearly able to determine the minimum
compaction force for other formulations using routine experimentation and without undue

burden.




tabletting machine, e.g. in an EK-O Korsch eccentric
tabl etting nmachine or a rotary com pression nachine,
e.g. at a conpression greater than 2 kN. The tabl et
cores may vary in shape and be, for exanple, round,
oval , oblong, cylindrical or any other suitable shape,
and may also vary in size depending on the
concentration of the therapeutic agents. A
characteristic of tablets according to the invention is
their small size having regard to the anount of active

Thademr spesd aldyese boestbdiwedn eanarze)f Pht 88k gﬂ%ﬁbiwto o8 rpm. After
the invention tablets obtai ned ﬁ t he conpressi o

papging hioudhabe relisss) theprampagted Bas sprwalate WOPameﬁe& resembles a
th,ﬁgg&g{,n s8g@khigdi nal cross-section. The edges of the
[ ets may be bevelled or rounded. In a particularly
pr ef erred enbodi nent of the invention a solid oral
0 h
THRGTRAAE Tl ARl RSk e Of TR @, PRALE tre, granuate
Scresnipghin its winchiest: fomeqnghlt/es be@agsin@ofizhg comprirpae-(cominmate) emerging

rofs e ol “yreion” ey o sty melsieel et FRED ipplgraot. e

compn‘matep cbamaam) i¥ bereenexblisitg |andc£qodiamt@wrl otatinganidl, e.g. a MGI 624
F ﬁ&b \ t%nakrlar or convexly curved about the
r?vg yula ﬁ?f} axy’ the side faces are planar, the end
faces can be of any shape and the edges are optionally
bevel | ed. or unde Q. articul arl referred .
The B o enaanioR. paabiel 8Pt Gon e Sailall Fof pepyentonal
tatﬂélmg ﬁfaelsnaede gf froemtE160g(@asuN edcentrit natiléting atachiaé « a rotary com-

cont ai ni ng 40 r 80 | sart an, ‘

PR st et PmPesion kol h A, £Pe SiHe rep may vary in

shhgs\grid b& geseaavié) Goands biv@héthiyng, egindeeal suariy%xaer smtable shape and
Preferably the tablet has a di aneter  of gbout

to
mMafnfisAdvaly dBptiFe SiePeaRBytom g fenognisatign o the "&ﬁrﬁﬂ%{t'@r agents A
ch@facBhatidt of&abRisBadcordim@irtha ifeddtibn %‘th@b%%ll%lieohébtdﬂneghm to the

anot her particular]ly preferred enbodi nent of the
AmMaDER|A°BYP WAV LPAaBrAINIYBage formis conpressed, from

the granulate, in the formof a tablet, e.g. cont ai ni ng

160 ng val sartan, of obl ong shape in whi ch the | ength

r oxi teI 0.0 to 15,0 mm the width is )
In ap%f.‘l% cy:hrg qfothg iIRyYeRin lablets pltaingd d’r\ftth? Lompression method
deéﬁﬁé@ébﬂﬁi gley siightiP ofallatéralandfordoddtudin® ¢¥B3s-sdcflon. The edges of
not her particularly pr eferred enbodi nent of the

the ﬁ?’éﬁtm%b%\bg\tﬁ"% opfosndehsage formis conpressed, from
the granulate, in the formof a tablet, e.g. containing
80, 160, or 320 ng valsartan, of an al mond shape in

whi ch t he Ief%th 'S apc}orom matel 9to 11 nm the width
In jag particularly preferred embodiment of the mventton a solid oral dosage form is

compressed in the form of a tablet having an oblong shape in which the ratio of dimensions
length : width : height is e.g. 2.5-5.0 : 0.9-2.0: 1.0, e.g. 2.86-3.16 : 1.1-1.3: 1.0, e.g. 14.0~
14.2mm : 5.5~5.7mm:. 4.5—-4.9mm and preferably in which the base and top face of the
tablet independently of one another are planar or convexly curved about the longitudinal
axis; the side faces are planar, the end faces can be of any shape and the edges are
optionally bevelled or rounded.
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approximately 5 To 6.5 nmat itS W dest_poirnt, and the
height is approximately 3 to 4 nm or in which the
length is approximately 12 to 14 nm the width is
approximately 7 to 8 mmat its w dest point, and the
hei ght is approximately 4 to 5 nm or in which in which
the length is approximately 15 to 17 mm the width is
approximately 9 to 10 mmat its wi dest point, and the
hei ght is approximately 5 to 6.5 nm In another
particularly preferred enbodi nent of the invention a

In S0particulryl préfesrdeerhibodimenst ofcthaTrvesti@ta doliorordlhdbsage form is com-

oIl b g b T 280k AR B3 80 g

valsartam RyHieH ﬁ@s@édﬂaﬂﬁ dts@ shdpddWitt Ihe upbeit &nd Bwer faces havmg a slightly
appr oxi mat el mmat its w dest p0| nt, and t

copesrgFitare. Brs @Jvﬂm @biﬁt Hhag g crameter PiraBAYE 64 Sihem &nd a depth of
{ﬁﬂ’o ot BBt BRY BBLrhAAnk e, méf:mo@vs@@d

ab%[:?f 5@@ ﬂddlagmggés?entl altl y disc- sHapede%w th the m

upper and | ower faces having a slightly convex surface.

Preferably the tablet has a dianeter of about 8 to B.5

lié By f
ln'%bﬁ‘\@p fgmgt?anJ‘n @fer?&PHﬁb@?l t3of5th 'T?rig%nﬁérng %H lig e%li&oﬁs%&e orm is
coopansgd. atrommwauwetef inghe écns@uzf aoatletcﬁs eantzinioat 6@ margalsartan, of
u t

orforl sfegk, i 05 T fendingR BFtofiatiy o 18, B 8 rufiTre, wia s
appeoximately 5 ©rfi.Q mon| andrthe beighiris approximatelyahtd Gimen ergaBidetp 4.0 mm.

so as to inpart to this product an individual

appearance and to nake theminstantly recogni zabl e.

The use of dyes can serve to enhance the appearance as
in\mbtheasanioulacﬂseptéféryect hebodimrpLsii the dmentioly assalidiaralbtiasage form is

r a Ly, l.ude ' 1d

com%recfggg O¢J}n Pr{h @%ﬁﬁ%tq rPlh§4{> lr%e\; J‘fébié‘i‘ & ggcalrrﬂﬁdl gg'n‘ ébd;/ BP320 mg
valgayamfof @r apbred smdpp m/vhwbnhmbngﬂmmapmbxlmlateiy 9 twtehm'nmrthe width is

BRI S e g B Rl s o
in WKich the REGHUNI approxXrERelyNIZTiorm4 Bnathel vitiihde appoxaratéy dgto 8 mm at

its@ige;stt %&%F _a_%g 'tlQe ﬁ'glgr(l)l i§ gp&o%%%te?y 4 k)ly 9 rr’nﬂ\C %lr I r\%ig’in %ZJvr-ﬂ@h the length is

approximately 15 to 17 mm, the width is approximately 9 to 10 mm at its widest point, and

the height is approximately 5 to 6.5 mm.

In another particularly preferred embodiment of the invention a solid oral dosage form is
compressed, from the granulate, in the form of a tablet, e.g. containing 320 mg valsartan, of
an almond shape in which the length is approximately 15 to 17 mm, the width is
approximately 9 to 10 mm at its widest point, and the height is approximately 5 to 7 mm.

In yet another preferred embodiment of the invention there is provided a tablet which is
essentially disc-shaped with the upper and lower faces having a slightly convex surface.
Preferably the tablet has a diameter of about 8 to 8.5 mm and a depth of about 3 to 3.5
mm, or a diameter of about 16 mm and a depth of about 6 mm. The tablets may occupy a
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Substance M crocrystalline Cellulose (NF, 62.0 124.0
54.0 216.0 Ph.Eur. / Avicel PH 102 Crospovi done (NF,
Ph. Eur.) 10.0 20.0 20.0 80.0 Coll oidal Anhydrous
Silica 0.51.00.75 3.0 (Ph. Eur.)/Colloidal Silicon
Di oxi de N /Aerosil 200 Magnesium Stearate (NF, 1.0 2.0
2.5 10.0 Ph. Eu r. Blending Colloidal Anhydrous
Silica 0.5 1.0 0.75 3.0 (Ph. Eur.)/Colloidal Silicon
Di oxi de N /Aerosl|l 200 Magnesium Stearate, NF, 1.0 2.0
2.0 8.0 Ph.Eur, Core Weight/Batch Wi ght 95.0/47, Skg
volt%b 9661\7ab%lﬁt éﬁocrﬁ}’/ 14:8abg£191 RAP; £§.731 2’ td dpbraT®s 8mB:e.g. 0.2 10 0.3
(0\/ Sun;mary anal ysis of | east squares
cma@sabw 1@5% toéﬁmnaco- ki netic paraneters (all
conpl eted subjects with eval uabl e paraneters on both
treatnents) Paraneter 40 ng tablet 40 ng capsule Ratio
of | east 90% confi (Treatnent A) Reference square
Theyamsy furthecorienbe traasparemta selowlpga oe soovrashanb alsopyarked so as to

o1 5, R B8 38 B S AP o

THe. @8 ofAdBsntat. 858 (®®NhdAn@3The BPpedraT® @3. wd| ab. @5)jdentify the
Cmax..1. 60; 0 3

colnénﬁ)réxggré% e%ﬁ &%bq?_rgo&.ls%f %%ag@?é« \‘/Plggg lncﬁ cfe %ar%tlnmds iron oxides or

chigpaalied dosi ng.

Following is a description by way of example only of compositions of this invention.

Examples 1to 4 :
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1 2 3 4

Components COMPOSITION COMPOSIHION COMPOSITION COMPOSITION

PER UNIT (mg) PER UNIT (mq) PER UNIT (mg) PER UNIT (mg)
Granulation
Diovan Drug Substance 20.0 40.0 80.0 320.0
Hydrochiorothiazide Drug -
Substance
Microcrystalline Cellulose (NF, 62.0 124.0 54.0 218.0
Ph.Eur.)/ Avicel PH 102
Crospovidone (NF, Ph.Eur.) 10.0 20.0 200 80.0
Colloidal Anhydrous Silica 0.5 1.0 0.75 3.0
(Ph. Eur.)/Colloidal Silicon
Dioxide (NF)/Aerosil 200
Magnesium Stearate (NF, 1.0 2.0 2.5 10.0
Ph.Eur)
Blending
Colloidal Anhydrous Silica 0.5 1.0 0.75 30
(Ph. Eur.)/Colloidal Silicon
Dioxide (NF)/Aerosil 200
Magnesium Stearate, NF, 1.0 2.0 20 8.0
Ph.Eur,
Core Weight/Batch Weight 95.0/47.5kg 190.0/47.5kg 160.0/48.0kg 640.0/73.5%g




a The | east squares means ar e expressed om theorirygrmat

(anti-log) scale b The ratio of nmeans on the original

scale is estimated by the antilog of the difference in

| east squares neans on the |og scale. The confidence

interval for the ratio of the tablet to capsule on the

original scale is obtained by taking the anti-Ilogs of

the confidence limts for the difference of the

treatnment | east squares neans on the |log scale. 40 ng

Di ovan(r) capsul e as marketed: inner phase: val sartan
Ex4fpfe g0, m crocryst all'ine cellul ose/ Avicel PH 102:

vi nyl pyrrolidone K30: 6.25 ; sodi um

Tablg &ﬂeng'al Bha %ummay ﬁ@a'vs(ﬁm%&eaﬁrf&@erewmﬂsvr yals@rtarppharmaco-
klrﬁEc pABRRESS Wl c%frrﬁf{’été& §ub19¢t§ @ltﬁ@%t&éﬂlé‘é&tr‘ﬁﬁie%& on @6th2t?batmems)

capsule size: 3 Exanple

Bammmwr anal y@img tablet east @hmalcéBSLﬂﬁeansRﬂMOf\}%ﬂ%art 9% contfi-
ohar rnaco- k{Trestientodr amet eReferende conphuare thesob] edesce interval

wi t h eval uableaspequanest er s Oireddaent B eat ment s) for ratio of
Par amet er 320megnf(bibl et 2* &Gt sguaRet i 0 of | east 90%ast squares
confi (Treatnment A) capsul esnesglile neans' dence means’

Atiagrval  Leaglyas@mres Ref grgengen)f or ratip7af Ieas(1 49, 1.97)

ﬁ@fﬂi (N (rEsogh O (283‘%8’%%0‘3?25) S‘iuiﬁgl”‘iinsﬂ 48,1.95)

Cmaxs) ~ AUG nf 18#5880)(60) 300FB1(8R)) 1.24 (%844, 1. 36)57.2.13)

"Cﬁm%efﬁs thgnymber)ot @Swt'?fﬁwfuingzsﬁeetid dPS“g 1. 41) N

rTéﬂ?@S%mfgﬁ meges AR erRressedyn testpsginal @ettleshacalenc udi ng

rTWengme@mgp g originaifsale |se§;atgrtateg qulg? anfjlogef Ahegliffqiepce in least squares means
3('6 rP8s2led on he original (an _lgii% %Cr?ﬁl’e b Theq“i,ré;?})ted O, taking the

"‘8%??3 %qq Bﬂg"ﬁ ‘leﬁcé ‘al f?agﬂ‘e ‘ﬁ%’@"“ﬁl CF%”"%‘("%Z@%F%‘S”H@ 308 N 1hp,log scale.

f| dence Interval for the ratio

40&19 Pf%gf@ﬁﬁﬁu'? g° @gﬁ‘seu % on the ori ginal scale is
inred phagee dabyrtarakd.0 gnd; hecroemstatin® gdllulobe/Mbieelcri fl D2eT2CES mg;

imts for t erence of t e at pent | east
ool bisoiflnn B3616 £h & BeuBdnin) Sylghatd! 65ho;
outer phase: crospovidone: 6.5 mg; magnesium stearate: 0.65 mg

total weight: 66.25 mg; capsule size: 3

Example 6:
Table 2. (Re. Fig 2) Summary analysis of least squares means for valsartan pharmaco-

kinetic parameters (all completed subjects with evaluabie parameters on both treatments)

Parameter 320 mg tablet 2*160 mg Ratio of least 90% confi-
{Treatment A) capsules square means®  dence interval
Least squares Reference for ratio of least
mean® (N) (Treatment B) squares
Least squares means®
mean® (N)
AUCall 36.53 (60) 29.39 (60) 1.24 (1.14, 1.35)
AUCinf 37.32 (60) 30.17 {60) 1.24 (1.14, 1.35)
Cmax 6.23 (60) 4.88 (60) 1.28 (1.15, 1.41)

N represents the number of observations including repeated dosing.
a . s .
The least squares means are expressed on the original (anti-log) scale

b The ratio of means on the original scale is estimated by the antilog of the difference in least squares means
on the log scale.

€ The contidence interval for the ratio of the tablet to capsule on the original scale is obtained by taking the
anti-logs of the confidence limits for the difference of the treatment least squares means on the log scale.
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160 ng Diovan(r) capsul es as marketed: inner phase:

val sartan 160.0 ng; mcrocrystailine cellul ose/Avice

PH 102: 50.2 ngy; polyvinylpyrrolidone K30: 125.0 ny;

sodi um | auryl sul phate: 1.2 ng; outer phase:

crospovi done: 26.0 ng; magnesium stearate: 2.6 ny

total weight: 265.0 ng; capsule size: 1- Exanple 7:

Tabl e 3. Pharmacoki netic paranmeters of the 40 ng tabl et

formul ati on and the 40 ma capsule fornul ation

(marketed) Fornulation Statistics TnaK Cma, AUCGast

AUCao AUCaa (h) (mg/l) (h.mg/l) (h.mg/1) (h.ng/l)

Tablet N1 = 61 Mean 2.32 1.425 7.514 7.719 7.836 SD
160 moeDigvan@capsylss a3 marketsdp24 M n 1.50 0. 152 0. 606
; . i (O ik : X .
s, ISR g o sty es Ty 2 s02 o
polygin@pEanlidonesat MSthmg; sodium Bomyl ulgitate:71.27®: 7. 202 LL

%. . N/ 7 of 95% Cl
°‘§$’§%§§°%§?"§9’%'ééaosg’gségﬁ%g’@%‘éﬂﬁg’gﬁ'eﬂ”éo Mean 3. 32
tofal wéight 2690 rndg; dpsule 4i@d: 1-SD 0. 99 0.386 2.132 2.190

2.227 Mn 1.50 0.072 0.472 0.472 0.472 Medi an 4.00
0.741 4.076 4.244 4.351 WMax 6.03 1.863 9.785 10.018
Exafhobd0;: CV% 29.8 50.8 50.9 50.4 49.9 Geom Mean 3. 17

0
Tablels Bhagmcokinat parmbters of the 40’ d table formui3hon 2n§ e 40 m

capsule formulation (marketed)

Formulation  Statistics Tomax Cmax AUCL.y AUC.  AUCog
(h) (mg/M  (hmg) (hmgh) (h.mghl)
Tablet N" =61
Mean 2.32 1.425 7.514 7.719 7.836
SD 0.75 0.578 2.960 2.992 3.024
Min 1.50 0.152 0.806 0.922 1.104
Median 2.00 1.284 7.131 7.346 7.502
Max 4.03 3.363 15.637 15.893 16.192
CV% 32.2 40.5 394 38.8 38.6
Geom Mean 2.21 1.301 6.861 7.073 7.202

LL of 956% CI 2.12 1.277 6.756 6.952 7.062
UL of 95% CI 2.51 1.573 8.272 8.485 8.611

Capsule N =60

Mean 3.32 0.760 4.190 4.347 4.461
SD 0.99 0.386 2.132 2.190 2.227
Min 1.50 0.072 0472 0.472 0.472
Median 4.00 0.741 4.076 4.244 4.351
Max 6.03 1.863 9.785 10.018 10.140
CV% 29.8 50.8 50.9 50.4 49.9
Geom Mean 3.17 0.653 3.588 3.733 3.843
LL of 95% ClI 3.07 0.660 3.639 3.781 3.885

UL of 95% CI 3.58 0.860 4.741 4.913 5.036

14



UL of 95% Cl 158 0.860 4.741 4.913 5.036 14 Exanple 8:
Table 4 Summary of the pharmacoki netic paraneters of
the 320 ng tablet formulation and the 2"160 ng capsul e
formul ati on (marketed) Fornulation Statistics Tmax Chaa
AUC ast AUCau AUCo-e (h) (mg/1) (h.mg/l) (h.ng/1)
(h.nmg/1) Tablet N = 60 Mean 2.86- 6.509 37.77 38.24
39.18 SD 0.92 2.673 14.90 14.86 15.29 Mn 1.00 2.41
15.08 15.08 16.21 Median 3.00 6.07 35.65 35.65 37.32
Max 4.17 14.09 83.88 83.88 86.84 CV%32.3 41.1 39.4
38.9 39.0 Geom Mean 2.70 6.032 35.10 35.60 36.45 LL
Exathpi@8% Cl 2.62 5.819 33.93 34.40 35.22 UL of 95% ClI

200 41.62 42.08 43.13 Capsul e N =60 Mean 3.28
Table 434 Summarny:of the piarmacokinetic pametera of the 320 |y teblet formulation

andll‘l‘m?zgiedvﬂnﬁ ép%e?or%la%n@xa&égé 11.73_ Median 3.01

. (3 29745 30, 05 11,81 73.81 73.81 75 .26

99”‘*2’2‘3"38“3253%‘*33@ UL of Sxb, o oo JEAN ] KR Ao

) . . 0] 0

29 %4 UL of 9%%) Cl 3.54 6.191 @8 é‘gﬁé@ @n?gll) g{%gn)

a GabiRt N=
Mean 2.86 6.509 37.77 38.24 39.18
SD 0.92 2.673 14.90 14.86 15.29
Min 1.00 2.41 15.08 15.08 16.21
Median 3.00 6.07 35.65 35.65 37.32
Max 417 14.09 83.88 83.88 86.84
CV% 32.3 411 39.4 38.9 39.0
Geom Mean 2.70 6.032 35.10 35.60 36.45

LL of 95% ClI 2.62 5819 33.93 34.40 35.22
UL of 95% CI 3.10 7.200 41.62 42.08 43.13

Capsule N =60

Mean 3.28 5.534 32.29 32.74 33.51
SD 0.99 2.545 14.09 14.05 14.20
Min 1.00 2.05 11.29 11.59 11.73
Median 3.01 4.73 29.45 30.05 30.9
Max 6.00 11.81 73.81 73.81 75.26
CV% 30.3 46.0 43.6 429 42.4
Geom Mean 3.12 4,998 29.48 29.98 30.72
LL of 95% CI 3.02 4.876 28.65 29.11 29.84

UL of 95% CI 3.54 6.191 35.93 36.37 37.18
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1. An oral solid pharmaceutical conposition conprising

a pharmacol ogically effective anount of a

pharmaceutically acceptable salt of valsartan or a

hydrate thereof and a filler, wherein the conposition

the active ingredient and the filler are present in a
Claimswei ght ratio of from 2:1 to 1:1. 2. The conposition

according to claim1, wherein the conposition conprises

nore than 30% by weight of the filler based on the .
1. tAgt #ralneoligh hgfmagestiealr eoraersiiione 6eHPGEFING he RhwipPactiegieally effective

: : [ r -
amounfof ¥ BnaRRERCaN? e eRahe! Gt bOvaiem, & nfrattofefef and a filr
whereifi ithed epmpaesitiah te adtive ingredienteingihe fllertdre present roamsighttratio of from
21 to f§ the conposition. 4. The conposition according to any

' one of clains 1 to 3, wherein the conposition
conprises 40 to 60% by wei ght of the filler based on

2. time dodipakitivRiagbdrdin té bRIre @I ®hérempe ebinposifion EdtBprises more than 30%
conposi tion. osition according to anépone 0

5. The co f
by weight o fie filet Based W@Fé?tﬁ'rq’) @htrqf fhegrore SOMPeIRsEs 9fthé compesition.
cellul ose. 6. The conposition according to any one of
GHal ; [ [ S - 0
3. TR Binpbeliip ecirdnb16 i 2 Wrch, el bR fcomofises 31 to 65%
by weightif thtedfiienbasedorstbe éatbleweifntafthehcorg componentsei the icomposition.
car boxynet hyl cel | ul ose cal ci um (CMC- Ca),
r boxymet.|; Icellglos sodiun1% - Na, crgscarnell ose .
4 s Gﬂ%/‘POﬂ RGeS & @4 r Ve %'@F bdoodo Whereiphe composition
comprig€9 40 &6 8% byweidht iothi villeybarit 'opl the estaiswéigviif, thé keleNddfnponents of
acid, sodium al gi nate and guar gum 8. The conposition
the compesi¥Ming to claim 7, wherein the crosslinked
pol yvi nyl pyrrolidone is a crospovidone. 9. The
.| | . r ) d , . .
5. SRRl Bn SEFSEPIP sb ofit Bl s Yo WFRESEUE MR microorystaine
celluloseei ght in excess of 1 000 000. 10. The conposition
according to any one of clainms 7 to 9, wherein the

ossl i nked pol yvinyl pyrrol j done ha article size, .

6. N GansiGR a5sorinedd Rt Ana Blriams, '0ad. Birhes campriing # disintegrant

mcrons. 16 11. The conposition according to any one of

C r | . . . .
7o e shion oo B i e R Aol IR PFom the roup
consisting shoarbaxmesthyieelitase stalaike dCUINECa)L zarbTixgmetbirigetileseosodium (CMC-
Na, crgl‘s‘éa?ﬁtgg%%a%?diﬁrgx I%\ffng()fa ﬁmlof’e'cUEr leeﬁ&tlélf’ 96‘%66{0”766‘9000; crosslinked
polyvinylpyrrolidones (PVP); alginic acid, sodium alginate and guar gum.

8. The composition according to claim 7, wherein the crosslinked polyvinylpyrrolidone is a
crospovidone.
9. The composition according to claim 7 or 8, wherein the crosslinked polyvinylpyrrolidone

has a molecular weight in excess of 1 000 000.

10. The composition according to any one of claims 7 to 9, wherein the crosslinked
polyvinylpyrrolidone has a particle size distribution of less than 400 microns or less than 74
microns.
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crospovi done. 13. The conposition according to any one
of clains 6 to 12, wherein the weight ratio of the
active ingredient and the disintegrant is between 10:1
to 0.5:1. 14. The conposition according to claim13,
wherein the weight ratio of the active ingredient and
11.  {The Qbrqustt@grmrdnsg mtammmesoﬂclalmsoﬁaoﬂo 1sherginethe disintegrant is
s t 4 [
selecteggﬂtmgﬁ\of r?l{j})e lqggg%rjagsel ?‘/é cra%oeo dgsaﬁﬁt%é%%?hrg{gd CMC.
between 2.9:1 to 1:1. 16. The conposition according to
12.  ang Eumpditionl &ddBEdify t® ahp.oneherr elhimst Betodi & wihetginathe disintegrant is
varies wthin a range of from5 to 60% by weight. IT
Crospovifign& onposi ti on according to any one of claims 1 to 16,
mhereln the conposition conprises in a unit dose 2 to

13, S|t|5neace&rd|nrv% g%?rkfne Jf%lairﬁg% l‘foﬁ?m{etrélﬂ fhe welght ratio of the

acco I'ng to erein
active iogredissit andthe dmntpgra@w ietweenutl: t tadd84. 10, 20, 40 80,
160 or 320 ng of the active agent. 19. The conposition

cordln to any one of .c 1.tq 18, further
- ISR o8 FRBEIG: et i Gehedein fhe Helaht jRotlhe active ingredient
and th@@l@ﬁté’grarﬂgs pétwaelbNAer0.5:4 glidant, and a lubricant. 20.
The conposition according to claim19, wherein the

bi nder varies within a range of from about 10 to 65. 3%
15, dyrevsingpasition raschidingeto alaimi &6 whier#in thex weighg eatisf offthe ractivelingredient

and thé 8@},@ ?}{f,g/\gétglggria gotgj;)l ubricant varies within a

by weight. 21. The
corrp05|t| on according to any one of clains 1 to 20 in
16. tTe cfdwiﬁﬁsﬂfonaaobdtﬁir@t to ahy. onEhef difik & toats: auttbireig the disintégrant varies

. 21, wh re|n bl et has an al nond shape in which the
within 4 Bingeip!from, h@}rﬁmﬂ@w 9710 11 mm the width is
approximately 5 to 6.5 mmat its w dest point and the

17. hmegB%mFés@d?'PraeédrHﬂg;eﬁoyaﬁyztoﬂe of”ghm%' 1I fb W] QJFﬁFéI?@ the composition

| engt S appr oxl ma
compriggpinaxiniedasey? tp 409 reg hatactl\tesagﬂnﬂest p0| nt and t he
hei ght is approximately 4 to 5 nm or 17 in which the

lengt h i r oXi te 15 to 17 t.h dth is
i cRmpas B 8 Ractoland on, & cifbfod: B nt"iisin (g composiion
comprieés phd uﬂ\iSdmp’meDW&I <Bby1§0 6rB26. rhgrot the Jctivigger@nposi ti on
according to any one of clains 1 to 22 which is, on
average, at least 1.2 tines nore bioavailable than a
19.  VEhesearprasitioapanepulingoty anphenecefrglaigist i ton1& dudhel Goarising p excipient

selecté?f‘f?orﬂfthézbr%bﬁqﬁoﬂsétﬁg@a Biftef b §iRtanOBnd¥GiRREnt. 8t | east

20. The composition according to claim 19, wherein the binder varies within a range of from
about 10 to 65.3% by weight, the binder varies within a range of from 0.1 to 10% by weight and
the lubricant varies within a range of from 0.1 to 5.0% by weight.

21. The composition according to any one of claims 1 to 20 in the form of a tablet.

22. The tablet according to claim 21, wherein the tablet has an almond shape in which the
length is approximately 9 to 11 mm, the width is approximately 5 to 6.5 mm at its widest point and
the height is approximately 3 to 4 mm, or in which the length is approximately 12 to 14 mm, the
width is approximately 7 to 8 mm at its widest point and the height is approximately 4 to 5 mm, or
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times nore bioavail able than a val sartan capsul e when

adm ni stered as a dose of 40 ng in a single dose hunman

bi oavail ability study. 25. The conposition according to

any one of clainms 1 to 23, which is, on average, at

least 1.2 tinmes nore bioavailable than a val sartan _
in whichahe lgngtiwfseapradxiinatedt &5 &al1asra, e vEdibfis Roroxnataly P to 10 mm at its

. SiJ , ' [ study. 26. The

widest 88'@‘8%@ ?’i%g‘%dﬂ co (ﬂ%ﬁﬂ%ﬁ%h‘a&ﬁt@ éo%'h%of claims 1 to 21,

havi ng an AUC hi gher than 4.5 h.ng/l at sane

23.  OeRdjohipeBRioAacéordPglo @aparé ef taimsanto’Xwhich 3s, dnhavetdde, at least 1.2
27. The conposition according to any one of clainms 1 to

times mare W%Y?Fﬂj"%ﬂ‘aﬂtﬁar'ﬁ@éﬁ@rcap%% 30 h.ngy/l at same
conditions as a 320ng capsul e has an AUC of 29.4

24. hl’h@éo?npfgﬁlon}ggorﬁﬂgﬁgﬁh%b%m dl' 393 QhitRYs Qﬂ\ea\f.é?a e, atleast 1.5

cl ains about at | east
times nmgv‘el bmbmlahldnﬁanavalsaﬂaascwsdewem adrginistered ag asHegs ef 40 mg in a

smgleg %"@%&}Wgn@?dgl ity study. 29. The conposition

clains 1 to 21, having a Crax
of about at least 4.75 ng/l when adninistered as a

25. dﬁfe%d?ﬁpo%%n%cmﬂm@ t§ laRgbRe dpaanﬁunméawmhaslaba\}erége at least 1.2
stud . Use of a conposition according to any, one

times PEA auallealeztgam arvalspstangans e mhes asministerreipe aifiase of &20 mg in a
single Pgﬁ hdrfRas Bi %Q@anl‘é&hﬁyys@lﬁyt ension, congestive heart

ure, angi na, ocar di al |nfarct|on
artheroscl erosi s, diabetic nephropathy, diabetic
26. c‘ﬂ*recﬁomponMorpatdmydmg ey oinesﬂéléi’msi ey, hayirey arphe€ aigher than 4.5 h.mg/|

I h hy,
atsamsocaaé‘l?veasoa,%@ Tpcanetls ek a Ao 5 B acour ding to
claim 30, wherein the hypert ensi on [ s mal i gnant , _
7. SRR baich Ay RS Bt B! sl 384E0 S B Gren o
at samelvenéitionst dsea M@mmeapseleS‘i‘aalahe\LMOfmsﬂabigEI 33. Use '

according to claim 30, wherein cognitive dysfunction is
Al zheiner's. 18

28. The composition according to any one of claims 1 to 21, having a Cmax of about at least 0.77

mg/l when administered as a dose of 40 mg in a single dose human bioavailability study.

29. The composition according to any one of claims 1 to 21, having a Cmax of about at least 4.75

mg/l when administered as a dose of 320 mg in a single dose human bioavailability study.

30. Use of a composition according to any one of claims 1 to 29 for the manufacture of a
medicament for the treatment of hypertension, congestive heart failure, angina, myocardial
infarction, artherosclerosis, diabetic nephropathy, diabetic cardiac myopathy, renal insufficiency,

peripheral vascular disease, left ventricular hypertrophy, cognitive dysfunction and stroke.

31. Use according to claim 30, wherein the hypertension is malignant, essential, reno-

vascular, diabetic, isolated systolic or other secondary type.
32. Use according to claim 30, wherein the angina is stable or unstable.

33. Use according to claim 30, wherein cognitive dysfunction is Alzheimer’s.
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