Phar maceuti cal Conpositions This invention relates to
solid oral dosage fornms containing val sartan. The
angiotensin Il receptor antagonist - valsartan is known
to be effective in the treatnment of congestive heart
failure and reduci ng 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

pharhgganggrgb)ﬁ_\éogmsﬁn by reference, especially (but not

MTmted to) the subject matter as clainmed - discloses
conpressed solid oral dosage forns, e. g by
conpact i on of val s aIt form
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It has been found surprisingly that it is possible to
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val sartan fornmulation. In a first aspect the present
hypefteR&ft-i on relates to an oral solid pharnaceuti cal

corrp03|t|on e.g. in formof a tablet, corrprising

har macol ogi cally effective anounts of val sartan
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ai fable than a val sartan capsule, e.g.
hydmﬁbpgmg%%%aﬁel @k’gﬁzrsket ed under the trade name Di ovan(r),
contai ni ng 20, 40, 80, or 160 ng of val sartan or
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exci pient and which is, on average, at least 1.5 tines,
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a va an capsule, e. as a capsule 1 marketed
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phanmia¢aiAicaynacosipeable 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 bioavailable than a valsartan capsule,

e.g. as a capsule marketed under the trade name Diovan®, e.g. containing 20, 40, 80, or
160 mgq 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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adm ni stered as a dose of 40 ng in a single dose human
bi oavail ability study. In particular, the present
invention relates to an oral solid pharmaceuti cal
conposition, e.g. in formof a tablet, conprising
phar macol ogi cal ly effective anmounts of valsartan or a
phar maceutically acceptable salt thereof or hydrate
thereof and at | east one pharnaceutically accept abI e
exci pient and which is, on average. at |east 1.
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capsul e containing a unit dose of 1 to 500 ng of
val sartan, when adm nistered as a dose of 320 ng in a
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artan or har maceuti cally acceptable salt
meartsher eof or hydrate t hereof and at | east one
pharmaceutically acceptabl e exci pi ent and havi ng a Crax
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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 valsartan 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.




e.g. in formof a tablet, conprising pharmacol ogically
ef fective anounts of valsartan or a pharmaceutically
acceptabl e salt thereof or hydrate thereof and at | east
one pharmaceutically acceptabl e excipient and having a
Crax of about at least 4.75 ng/l, e.g. up to 15 ng/l,
e.g. 6 ng/l, when adm nistered as a dose of 320 ng in a
single dose human bioavailability study. The
conpositions of the invention may conprise in a unit
up to%%dﬂ EQ_) 5Q’Pm§ﬂ whenGdninisrdd8s anise ©f 0 nig irca 3D@lendose human
% ng, e.g. 20 to 200 ng, e.g. 30 to 100
banﬁ@%“ﬁYSEEW4ve agent. Exanpl es of doses are 10, 20, 40,
80, 160, or 320 ng. Anobng ot her advantages, the
i ncreased bioavailability allows the manufacture of |ow
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gi ven anount of active agent, than any known
formul ations of this active agent. In a first group of
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agenOnprises nore than 30%of a filler, e.g.

mcrocrystalline cellulose, by weight based on the
total weight of the core

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.




conponents of said solid oral dosage form e.g. 31 to

65% e.g. 40 to 60% e.g. 50% Preferably, in the
conpositions of the invention the active agent and the

filler are present in a weight ratio of from4:1 to

0.3:1, e.g. 3:1t00.3:1, e.g. 2.5:1to 0.5:1, e.g. 2:1

to 1:1, e.g. 1.4:1. The conpositions of the invention

may be in the formof tablets, e.g. conpressed tablets,

whi ch are obtai nable by the manufacturing process
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As disintegrants suitable for compositions of this invention, one can particularly mention

- carboxymethylcellulose caicium (CMC-Ca),
carboxymethylcellulose sodium (CMC-Na, croscarmellose sodium), available as e.g.
Ac-Di-Sol®, 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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havi ng a hydroxypropyl content of 5 to 16% by wei ght
and a nol ecul ar weight of from 80 000 to 1 150 000,
nore particularly 140 000 to 850 000. As glidants

suitable for conpositions of this invention, one can

mention in particular - colloidal silica, e.g.
Aerosil (r), - magnesiumtrisilicate, - powdlered
cellul ose, - starch, - talc, and - tribasic calcium

phosphate. As fillers or diluents suitable fo
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mpositions of this invention, one can mention in
- ceplatctses wah asnagx@:gysjgume selWRSe Grd- pr@qiucésakr&qwnder the registered

t
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hjdiegetiaddietilves, aray hrosmiremreethgheelivlosd, &9. hrdrosyprppypellulose
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86 %06 té FRBHAI00D Mord Gamictipet 4aopowdﬂ@obur den. The
amount of each type of additive enployed, e.g. glidant,
bi nder, disintegrant, filler or diluent and |ubricant
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- cmimmsdatafer@rﬁu@’mﬂ@o 10% by weight, in particular 0.1
to_ 5% ht, e.g. 0.1 to 0.5% by weight; the
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- pd@dér@d@;ﬁlhﬂ%@y weight, e.g. 10 to 45% e.g. 20 to 30%
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- tribasic calcium phosphate.

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

- confectioners sugar, compressible sugar, dextrates, dextrin, dextrose, lactose,
mannitol, sorbitol, sucrose

- microcrystalline cellulose, in particular having a density of about 0.45 glem®, e.g.
Avicel®, or powdered cellulose, and

- talc.

A preferred filler may be Avicel®.

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

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

- talc.



e.g. 20 to 30% e.g. 25% the anmount of filler or
diluent may vary within a range of from1l5 to 65% by
wei ght e.g. 20 to 50% e.g. 25 to 40% e.g. 30%
whereas the amount of lubricant may vary within a
range of fromO0.1 to 5.0%by weight. It is a
characteristic of the present solid oral dosage forns,
e.g. tablets, that they contain only a relatively
smal | amount of additives given the high content of
One @Cinbke ohYeatle. additices eaglbhe seiebiedparatiuséd bp thé skilled artisan having
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Preferably the additive content is in the range of
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5% b ¥eighf05.6N0 hYtot@B%SK? WeRght:ané iagunbyf biadér may vary within a range of
experinmentati on without undue burden. Faor

t he
from %Qﬂqtdodpﬁ5 FoPaJeeiohl /i d 1BE5E S22 19 ?@(hgbl“fe'ght the Bmount of
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&Y
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Pv e i perio a di si ntegrant
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exanpl e those products known under the registered trade
mar ks Pol ypl asdone* XL or Kol lidon(r)CL, in particular

It is J‘@V&rﬁ@eﬂstﬁﬂ)bﬁmd BreseRi §hlid éral exeepsionhs,lo. §ORDEAE), tha’omey contain

particul ar havi n rticle size distri
only § Gelatvaly, SEAlbAMOLPG 46 BRI SNeRuTe G %"Eﬁf@r?g e agent. This
enablb§ &% b?b%u@ﬁ% bi Hﬁj%ufafﬁfz fsﬁ{a‘ﬂ PR UVsafd Xdreise The tdrak arﬁburﬁCdf additives
rapi d disintegration of the tablet in the presence

in a givenamit dasage xempbe ABOUICEH Gilless By WAIR ESed 2DI 07 ;&Pt?h‘%?'ght of the
solid 8&5‘3%&%}6@%rmaﬁ40‘% ggnﬁgiartq ab8lB0% YR i&Rl bYetbiably heafddilive content

on a base containing chem'cally
is in the rdrigecef almubdh toi56% bie wefaht, resrargsirécudastyi 4o 55% by weight, e.g. 38
ydr.o arbonate or sodi um carbonate, and rel eases
tom%apryb%%sgfoxi de. The pharnmaceutical conpositions of the
present invention are useful in the known indi- cations

of the particul,ar active agent.incor a
The ghsold ABoVURCH RRTAOLRLS Bole APGUS tratsp o ftibr addives i
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chosany fayt Ha Skilledly pispRNRY JRULG SXRRAMEAT: e burden. For
exampfRS &Y k&ld ofaf@B8sage 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

particutarly having a particle size distribution of less than 400 microns or less than 74
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vascul ar, diabetic, isolated systolic, or other

secondary type), congestive heart failure, an- gina

(whet her stable or unstable), myocardial infarction,

artheroscl erosis, diabetic nephro- pathy, diabetic

cardi ac nyopat hy, renal insufficiency, periphera

vascul ar di sease, left ven- tricular hypertrophy,

cogni tive dysfunction (such as Al zhei mer's) and stroke.
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ent concentration in the blood plasm renmains at an
accept abl e level for a therapeutic effect. For exanple,
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usefu?’%cfﬂd@u?@tﬁouﬁﬂgitaﬁmV ﬂy@é‘i’e;r%"cﬁf &vﬂ%t!{i@rﬁ%ﬂ 188, m&hgﬁ\an@t es%eﬁhﬂ reno-
range o . a 0 e.g

vascufasr @Jaahwlaola@éésyé@hpnom@ef ﬁ?@j@défy tyPRYy qoag&@@fenﬁe%rf fa"ure an-
gina Weﬁ?&rtﬁ%lg%r Haph ap@ozgrdli‘dl e Hh MBJ:: er%s%, dlabg}{c nephro-

umans I n stan ani mal no e useo_l.
pathyeudvabbtlcenardiaml reyepathy,| rengl iofufiicibaey, mnplper@wwiamwisqaee left ven-

o BE o B PASRYGh  AARER ko

invention relates to a nmethod of adm n| sterlng
n.nee d,of

The e\\%ge::s rt %ﬂ?%%gg m%%ftg? glarthza 60r 3?%’ ({{l[n%%hereg depend on

a nurfbEIRAShétoA) e.Rfthé Rendibye ié benreakdd, ahé ueglhﬁ da&meﬁtof e treatment
invention relates to the use of valsartan as act

and thesafe ofrelanse qtdheirastyaipgent FRnF*RBRISod s ABIOURL 0% the active agent
requujéﬁra‘?l'drlﬁg‘?%/lga&?%% Lt AR bE SRR N YRR dffknown in vitro or in

anot Its aspects a process of nmaking a solid oral
vivo telghyiguess, idetanining; howdpng aspartieilacr@ive AgE0E coraantiaiieny in the blood

pIasm%Lf‘en]aW it oéé?:legfi\%?ea%légf %p@ﬁm@f@%ced by wor ki ng

onponent s erein incorporated by
reference) e.g. as defined herelnabove in
appropriate amounts, to formunit dosage forms. For
For exanapip)| thetdoapesitisnspofohe deantiorpinodiessl toals imake raghigher bioavailability as

comparem?o ﬁ'\letclo%%e%aafform of ﬂlgxrf]:gné) n as

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. ata pH

range of 4t07.2,e.g. atpH 45107, 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.




her ei nabove descri bed conprising the steps of i)

grinding the active agent and pharnaceutically

acceptabl e additives, ii) subjecting a m xture of the

ground active agent and additives to conpression to

form a conprimate (coprimate) (the conpacted nass)

iii) converting the conprimate (coprimate) to forma

granul ate and iv) conpressing the granulate to form

the solid oral dosage form The process is carried out

in the absence of water, i.e. it is a dry conpression

met hod. The rocess may be carri anbi ,
In a fuRiAsPERNB MY %Wﬁerf%éﬁ OaEhH’em%’i‘g %‘fyjﬂ'"'ﬁ[é“f‘e VA & to a subject
in neé?)eSIe\?élé'érYaﬁ ﬁ‘ﬁ@tﬁ%‘ﬁ YHidetorhPEsddr KERBBtdringQathé edbjebt a icBmposition

dry atnosphere. The initial grinding step i) may be

ofﬂmamnwmeu out according to conventional mlling nethods

or mcronisation nethods. The active agent and the

additives can be mlled either individually or together
In a Mﬂhpalat;battethesmmmca‘nr atatabdatth8. usendt valsatar as(ctvetagent in the

about 1500 to 900 p., .e.g. 60A to 600 g.
manuigctyrg @“EGO%DB tl?rhgsggﬁ?aoﬁogeéﬁs%tpﬁgt he active agent
and the additives are present in these 8 ranges.

Particles of this size are obtained by convent| ona ‘
The innentipaProvdes iypnelphg! ith asRees @ PoseSHPf makingnasplid qepl dosage

torm, 3%{ ?Qﬂlﬁ@cgé hefétﬁb%dvm%nlfﬂd IsucRablid HPa'l HoﬁggVﬂoprh%éV be produced

ronisation is preferably effected known
by warking) egbscansparngnisasilin Mé@&?/@&%s(hﬁteerg momorated @y retsrenged, e.g. as

NSON, Soni.fier ion wth
defme%rawagg\éeedn gBPli g%( rﬁ&ur@o{ t%tfbnrnq hﬁgdﬁ]a?glé%?ﬂg rer of
t he HOMOREX type. The ground part| cles may optionally
at thi age be,s eved and m xed accordi ng.to kngwn. .
For eRMPRISINETIIBIBEhA RECTET Al TP P tsRy Philitenvention as
herewfa%%Ubrd%fé.cﬂthﬂ SohRGlg B8 stdpd dte dry ground conponents.
npacti on may be carried out usngg a sl ug

i) Qéﬁﬂﬂg Hpadivenaenbrap Pharmageuiically ﬁ‘ii%f@'?'ﬁ d”&ﬁ?-l er

i) Q%ii‘t@P@BﬁFﬂésgrbﬁnG %@M\%‘é?é}ﬁéﬁndmlt%§ edkbaiptassion to form
ut|I| s two rollers t owards each other. A

Byegmpuiniate K%ﬂﬂrmﬁi%)e@’%wmﬂ@%@aﬁél | ers against the
ii) %Mm.’@he%%&rwt?ag%‘(ﬁ&gﬁ a}t?ﬂtoff&rn‘?g ag??rgjlé‘étanhhe ground

arti cl fed er conp via a screw
iv) cmnp@samgsmetgmnulaﬁemfmachemhd oral dosdgeblormeen 25 and
65 kN, e.g. 25 and 45 . kN may be used. Wthin this
range of conpaction forces it has surprisingly been
The préusad i$ badrietl @ut Gatie abehice of aater, 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 u, e.g. 60u to 600 L.
At least 90 % of the crystals of both the active agent and the additives are present in these



formul ati on a m ni num conpaction force should be used

in order to obtain a solid oral dosage formwherein

the granul ate disintegrates into discrete prinmary

particles at a desirable rate, e.g. disintegration

occurs approximately six tines faster for a solid oral

dosage form conpressed above a m ni num conpacti on

force. Such a rapid disintegration rate is unusual for

tablets and is simlar to the disintegration rate of a
ranges.apattities fob s |siztei ane. obtdihed Mrctdrwahtianahinﬁtlmda eqndingnin an air

jt mil Ro e Ao e e PR o4 PR SR el (e

anount and nature of the addltlves present. Gven this
information, the skilled addressee is clearly able to
det er m ne the m ni mum conpaction force fo[ ot

Micromigatia 'ﬁPFQfﬂ'@bb’s?ffﬂft?%BY f‘ﬂ@”’éﬂ%’i“?%‘l‘ﬁ'% ROH t@ﬁanlwdngGQrator e.g.
of the Qﬂﬂﬁs&g\y%ﬁﬁlerﬁz i 2 rbyléti‘?fn Regd Qf‘?éforb?wtﬁ%t high dpekWaator, for

rpm an ably @ to 5 rpm After passing
examplevoinghstirbes of thd BOMPREXdywpact ed mass (the conprimate
(coprimate)) resenbles a thin ribbon in segnents. The

conpri mat e (copri mate) may be screened and or mlled to

The FW cheggtllgﬁ #oﬁtaﬁ%fnt ﬁ;s gtg t'ﬁ,&% %T%\fedt %r(l:dz 'rn:’g?aldeféc)ofn%énto known

methd¥er gi ng from the rollers through a sieve under
mechani cal pressure. Mire preferably, the conprinmate
(coprimate) is screened using an oscillating or

Comprré’és"iﬁd f?)gfomnu corﬁpﬂma& ﬁé@pm@ﬁf’e) rEq @it the (dé@paction of the dry ground

I nternati onal ression of the granul a
compomntawwp@@noesn@sa e §ém@amt being @ slugging !?@hO'QH?lOé ﬁéﬁferab'y, roller

comp%%&ngﬁoh&gc IBﬁ ’agﬁa&tué 18 HhvERudhalQhd %Esé:"rﬁ%ﬁ?hﬁﬂs‘“es two rollers

I hg a rotary com pression nech
whicherol tovedrds eaolnrptrmsA chydgmaamm fo:hvaa Oze\M theh @llﬂmmlnﬁ the other to

orert S0 o ek RSBl Bl o8 AP oL empcor v
screwadtthvepm\sydles vary in size depend| ng on the ’

concentration of the therapeutic agents. A
characteristic of tablets according to the invention is

A corbptkibn $6Feb lof PleBRedias RBd 630 Je. 024 BAd 48N fay Me wid Weithin this
agent contained therein. In a preferred errbodl nent

ranget o6 GaiRARtiPanfareas dt §'aéb§‘érpﬁ§'69\¥y beaR fouRpr Basiteh eath particular
formuﬁg‘fzgpoéj miAfRh ucgﬁﬂaa]%ﬁ&*/ fordh Sshdluld Bk | selViatl ordBr k@bﬁf&ﬁﬁ a solid oral

or Ionglt cross-section. The edges of the
dosageatibrm swiraginbthedbavanulele disintegrathsdinto 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.




In a particularly preferred enbodi nent of the invention
a solid oral dosage formis conpressed in the form of
a tabl et having an obl ong shape in which the ratio of
dinmensions 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.qg.
14.0- 14.2mm: 5.5-5.7mm 4.5-4.9mm and preferably in
whi ch the base and top face of the tablet

i ndependently of one another are planar or convexly

The r8lléh \spdedhinay behst labmetwesh madnd 20<imm anldeprafedablff &ctos 1amem. After
pl anar, the end faces can be of an d the e)dr%
passig through iheraliess e FeMPagteg, mas oo™ iRty (oprimate]) Fsembles a
thin nmcfr},ggébﬁﬁny-preferred enbodi nent of the invention a
sol'1d ora dso

sage formis com pressed, fromthe
granulate, in the formof a tablet, e.g. containing 40

o e, oo 47 7 B 0P Bpd oy e oo ho ranse

Scree&Irigght‘tlswmpleevmxmsmdlmsetheI?:aeéleg ab lrye ¢dmepriradte écommeata) emerging
di anet er of about 6 to 6. d dept h of

rom (s U MGROR 8 SREP el R SGEraR Breso S VBfE Hreferably. the

compﬁrﬁateh RorigHaga)t is SsdrferfedTUbing k2 o8dillaging Rﬁrrblaﬂaba'nillye g. a MGI 624
pr ef erred enbodi nent of the invention a solid oral

Frewitl §Seylotdrpatinnal InGlonpr essed, fromthe granulate, in the
formof a tablet, e.g. containing 160 ng val sartan, of
obl ong shape in which the length is aBprOX|nateI 10.0

The domplés@ommf thb @graiudatesite tablepcosdsneare 9 @riied guisinpafgnventional

oGRSy DAL o b oy Wy com

pressioRembeveat &.90 ab asednmpressiah gdea!agthaﬁcﬁml The tahigirasgsemay vary in
fromthe ranu at e dlon the form

shapg, S B nioh Gxap 1 sgind Pualogoingh. Syirael drriigmé Sijepis pape. and

may %Eépﬁa NinMaizeh dependieg Brh the o%ﬁpérmetmteﬂ yheQ theraﬂléutmnagents A
he width is approxinately

charastﬁnﬁwc ob#ﬁpl@tﬁeaqqefdg?ﬁ 19 Q‘eaﬁii?%ﬁ"n'ﬁtt@?‘& (o) 52 Pﬁﬁ*n%fegafd to the
roximately 12 to 14 mm the
amou\b\ﬁf‘%ﬁt’%ti S ?Eg?%‘fﬁ%‘&?gkr&@ﬁ?o 8 Mmat its w dest point,
and the height is approximately 4 to 5 mm or in whi ch
in which the length is approximately 15 to 17 nm the
In a Weﬂﬂbdhémgeaf e BRUED YrventiBn ]thflgf%“ @Jtalhlﬁ 59" tﬂ@séonﬁ)&bﬂélon method

erght i's approxi nate
descrduedtettmvep&a:etshgl]u)apwy iplaest aedr’oemmdpwga,ltcrgqss-{smlon The edges of

the takaﬁ%ent' g%l et‘%,ﬂ ﬁl,%rgwgd?gosage formis conpressed, from

ormof a tablet, e.g. containing
320 ng val sartan, of an al nond shape in which the
l ength is approxi mately 15 to 17 mm the vvidth IS

In a ?P%wéfraﬁ’ %?’%3’( %gq-{/'r‘%?toél&? Vg% et anotoﬁélddgg'laege form is
comp?&s@ée ik @ foraadian@blet Ahvihg enldblcxfigtsrmpeumwhe:hnbe patavofddinhensions
Iength wud?l!\ethe:g@lltlsheg 2.5-50:0.9-20:10,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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essentially disc-shaped with the upper and | ower faces
having a slightly convex surface. Preferably the
tabl et has a diameter of about 8 to 8.5 mmand a depth
of about 3 to 3.5 mm or a dianeter of about 16 mm and
a depth of about 6 mm The tablets may occupy a 11
volume fromabout 0.1 cnB to about 1 cnB, e.g. 0.1 cnB
to about 0.45 cnB, e.g. 0.2 to 0.3. c¢nB, e.g. about
0.125 cnB or 0.25 cnB. They may furthernore be
In a ;bafrﬁﬁflﬂw prﬁferr@ablemliddﬁnsntomf thel inverdidn s dolid ol ruskge feun is com-

art t hi d di vi dual
* pressaRalioe Mk GTAA s BRIPY Bbcb U Daist & COABTESE0 G “or 80 mg
va!saﬁﬁr?suﬁi@ﬁ‘ |59€§§éﬂtléiﬁi @8baRgced Wih eRPesianme 1agerkicks daving a slightly
dentify the conpositions. Dyes suitable for use in

convephwfm"@y Prsjpiabi Ihﬁ iBhiek as acdATBIonoY @oout § & S Mieang a depth of
abou@%% ? H or EQJ ARYeP 8t Ao 846 BH w hﬁ(ﬁ‘a@épr #Hout 3 to 4 mm.

conpositions of this 1Invention.
Exanpl es 1 to 4 : 1234 Conponent sCOMPCSI Tl ON
COVPCSI TI ON COMPOSI TI ON COMPCSI TI ON PER UNI' T ( ng) PER

o ] RS AT Rttt NP AP Fiosazn rom i

compkddéed; from-th@lgkzﬁmme einlthe foar of st tablelt reeg Geintaihiog d 60 mg valsartan, of
(NF, 62.0124. 054. 0216.0 Ph. Eur.)/ AVll é PH 1
oblorey. sk 18O RBIRE (epiIoRaln. 16PBBBIAEN 038 % (ol 1 §Ey e width i

appro%ﬂﬁ%(tg 3/%“@ toSBld A0 and 19 ndight i9 aﬁygfbxm@tély)d 6@ @i, @ad. 3.0 to 4.0 mm.

Di oxi de N / Aerosi [ 200 gnesi um St ear ate
(NF, 1. 02. 02.510.0

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 80, 160, or 320 mg
valsartan, of 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 in which 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 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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Ph. Eur. Blending Colloidal Anhydrous
Silica0.51.00.753.0 (Ph. Eur.)/Colloidal Silicon

Di oxi de N /Aerosil 200 Magnesi um St ear at e,

NF, 1. 02.02.08.0 Ph. Eur. Core Wi ght/Batch

Wi ght 95. 0/ 47. 5! 190. 0147. 51<160. 0/ 46. Ck640. 0173. 5! 12
Exanple 5: Table 1. (re. Fig 1) Summary anal ysis of

| east squares neans for val sartan pharnaco kinetic
paranmeters (all conpleted subjects with evaluable

volurRAfr8RBAIRILE 00NchdtH abb@lai Bt 6). 69 &6’ toadbent 0ME om’, e.g. 0.2 10 0.3.
capsul e 90% copfi- (Trgatment A) Reference Ratio of

cm’, ¢.gagbod SRS ¢t @ Q8P CPar anet er Least squares ( Tr eat nent
B) square neansfor ratio of neana(N)Least squares | east
squar es neana (N)neans’

They may furthermore be transparent, colourless or coloured and also marked so as to
impart to this product an individual appearance and to make them instantly recognizable.
The use of dyes can serve to enhance the appearance as well as to identify the
compositions. Dyes suitable for use in pharmacy typically include carotinoids, iron oxides or

chlorophyll.

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

Examples 1tc 4 :

1 2 3 4

Components COMPOSITION COMPOSITION COMPOSITION COMPOSITION

PER UNIT {mg) PER UNIT (mg) PER UNIT (mg) PER UNIT (mg)
Granulation
Diovan Drug Substance 20.0 40.0 80.0 320.0
Hydrochlorothiazide Drug - ---
Substance
Microcrystalline Cellulose {NF, 62.0 124.0 54.0 216.0
Ph.Eur.)/ Avicel PH 102
Crospovidone (NF, Ph.Eur.} 10.0 20.0 20.0 80.0
Collcidal 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 05 1.0 0.75 30
{Ph. Eur.}/Colloidal Silicon
Dioxide (NF)/Aerosil 200
Magnesium Stearate, NF, 1.0 2.0 2.0 8.0
Ph.Eur.
Core Weight/Batch Weight 95.0/47.5kg 190.0/47.5kg 160.0/48.0kg 640.0/73.5kg
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AUCal | 6. 732 (60)3.922 (60)1.72(1.49, 1.97) AUG nf6. 859
(60)4.037 (60)1.70(1.48, 1.95) Cmaxl.245 (60)0.681
(60)1.83(1.57, 2.13) N represents the nunber of
observations including repeated dosing. a The | east
squares neans are expressed on the original (anti-|og)
scale b The ratio of nmeans on the original scale is
estimated by the antilog of the difference in | east
squares neans on the |log scale. C The confidence

Exam'gle_t&rval for the ratio of the tablet to capsule on the
o i

Sy AT R R R W —
kinetid bér%m&‘&s (h@@éﬁg‘é%&ﬁed’@mﬁ ev8lubble gapgmered on béth meatments)

avan( r\ capsul e as nar

keted:—innerphase—valsartan——-——
Pazame}eng mi 46k erghietl | i neABIcapsde/ Avintade obieagho:  90% confi-
12.55 ny; (Teaynam@)pyrrol FeHTENEB0: CRB&FICassdi @ence interval
| auryl sul peastequares ng; OueatmephBse: crospovi done: feor gtio of
nmy; magnesi unest*ddy at e: OL&fstisguarest al  wei ght : 66. 215astsquares
rrg; capsul e size: 3 Exanpl endin®Tdble 2. (Re Fig 2) means®

AU Hm’rary analsyﬁ§5@ | east goupr@e) neans forzyal sart anag, 1.97)
ar maco- ar anet ers i(zaéi conpl et ubj ect

AUGIR h eval ualﬁ@épéro neters on treat rreﬁ%s 2*160?1‘48‘1‘95)

Cma®0% confi - 32¢5M§0) abl et c&FAIN 68) dence i rt-83 val (1.57,2.13)

N redr@e@tsndb euritbr gabsepatonfnciRdfignepmateedRiatgi o of | east for
Therleds: @uabs hems brelegasbedanuizr wiging! Tant-@uisssle B) square

® Thdvam & regusdnase sngintlacdidg leatinsttedsy traraatsog of the difference in least squares means
on the log scale.

® The confidence 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.

40 mg Diovan® capsule as marketed:

inner phase: valsartan 40.0 mg; microcrystalline cellulose/Avicel PH 102: 12.55 mg;
polyvinylpyrrolidone K30: 6.25 mg; sodium lauryl sulphate: 0.3 mg;

outer phase: crospovidone: 6.5 rﬁg; 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 evaluable parameters on both treatments)

Parameter 320 mg tablet 2*160mg Ratio of least 80% 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.
2 The least squares means are expressed on the originat (anti-log) scale

® 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 confidence 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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means’ neans (N) AUCal | 36. 53 (60)29.39 (60)1.24(1. 14,
1.35) AUC nf37.32 (60)30.17 (60)1-24(1.14, 1.35)
Cmax6. 23 (60)4.88 (60)1.28(1.15, 1.41) N represents the
nunber of observations including repeated dosing. a The
| east squares neans are expressed on the origina
(anti-log) scale b The ratio of nmeans on the origina
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
orl.gi n scale is _obtained by taking the anti-I|ogs of

160 ”\‘gi{é'gg FARTHIES 7 matrgé’%?%r the difference of the

inner {ph@sbMWalsalt8ASt 6.0 UaIGe SmitksAgstaling helllioge/aciakle PHL310R6050.2 mg;

'ovan(;%@pggsules as_mar ket ed:; inner_ phase:

D
polwigapgé@"fiaﬂe P M@ iR (g stirhatec 414 'i9ose/ Avi cel
: ; AV j . 125.0 nmg;

outer BRaSTSrosREioTE, 28 AN g SloabBa kY.
total weighlp 865 done; capsul@ sitg: Imagnesi um 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
Exampiermul ati on and the 40 ng capsule formul ation

mar ket ed) Fornul ati onSt ati,sti csTnax A st A "
Table a.migg@gg@@py(qarmetars phdng 14U, Mg jabie ?ggp@g&grw andjthe 40 mg

Cagsup@%u@agngg&e%r %19%? 836 S,D(\). 758. 5782.9602. 9923. 024
ni. . i .9221.104
Formulation Statistics Tnax Crax AUC.a AUCy  AUGqs
(h) {mg/)  (h.mg/l) (h.mg/) (h.mg/)
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 1.284 713 7.346 7.502
Max 4.03 3.363 15.637 15.893 16.192

CV% 32.2 40.5 39.4 38.8 386

Geom Mean 2.21 1.301 6.861 7.073 7.202

LL of 95% ClI 2.12 1.277 6.756 6.952 7.062

UL of 95% ClI 2.51 1.573 B.272 B8.485 B8.611

Capsule N =60

Mean 3.32 0.760 4,190 4.347 4.461

SD 0.99 0.386 2132 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 50.8 509 50.4 49.9

Geom Mean 3.17 0.653 3.588 3.733 3.843

LL of 95% CI 3.07 0.660 3.639 3.781 3.885

UL of 95% CI 3.58 0.860 4.741 4913 5.036
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Medi an2. 001. 2847. 1317. 3467. 502
Max4. 033. 36315. 63715. 89316. 192 CV¥32. 240. 539. 438. 838. 6
Geom Mean2. 211. 3016. 8617. 0737. 202 LL of 95%
G 2.121. 2776. 7566. 9527. 062 UL of 95%
Cl 2.511.5738. 2728. 4858. 611 Capsul eN = 60
Mean3. 320. 7604. 1904. 3474. 461 SDO. 990. 3862. 1322. 1902. 227
M nl. 500. 0720. 4720. 4720. 472
Medi an4. 000. 7414. 0764. 2444. 351
Examiie@. 031. 8639. 78510. 01810. 140 Cvo29. 850. 850. 950. 449. 9

21, Qkine 133 843 L OF hgeS(g%O mg tablet formulation
and tf@?@@@nc EQﬁsuTéﬂd'nﬂia%@nQ&@rkbﬂecﬁxanpl e 8: Table 4 Summa

of The pharnmacokinetic paraneters of-th

Farmmuldtioni o8tatiatics t he 2" TB my c@psul eAbShpul AWGa  AUCs

(mar ket ed) Fornul ati onSt | sti ) Aldaanny
e (h) (ggogéé( h.ng/ ) (ﬁﬂ ngy/ | ;%I?Wrrg/ fﬁ‘fﬂg@ﬁ}@ ﬁl}@? 60 "

$2. 866 7738.2439. 18 SDO. 922. 67314 9014, 8615. 29
M nl.002. 4Me8n0815. 0816.3286 6.509  37. 38.24
SD 0.92 2673 14.90 14.86 15.29
Min 1.00 2.41 1508  15.08  16.21
Median 3.00 6.07 3565 3565  37.32
Max 417 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 of 95% ClI 2.62 5819 3393 3440 3522

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 17.81 73.81 73.81 75.26
CV%. 30.3 46.0 43.6 42.9 42.4
Geom Mean 3.12 4.998 29.48 29.98 30.72
LL of 95% ClI 3.02 4.876 28.65 29.11 29.84

UL of 95% ClI 3.54 6.191 35.93 36.37 37.18
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Vedi an3. 006. 0735. 6535. 6537. 32

Vbx4. 1714, 0983, 8883, 8886. 84 CVU@2. 341. 139. 438. 939. 0

Geom Mean2. 706. 03235. 1035. 6036. 45 LL of 95%

O 2. 625. 81933. 9334, 4035. 22 UL of 95%

O 3.107. 20041, 6242. 0843. 13 Capsul eN = 60

Vean3. 285. 53432. 2932. 7433, 51 SDO. 992. 54514. 0914. 0514. 20

M nl.002. 0511. 2911, 5911. 73 Medi an3. 014. 7329. 4530. 0530. 9

MBx6. 0011. 8173, 8173, 8175. 26 C\V% 30. 346. 043. 642. 942. 4
C“““§F8”525a2§6524 99829, 4829. 9830. 72 LL of 95%

6529. 1129, 84 g . .
&n3oel gsolid] pBa ﬁ%%?c%p‘ij% °odf &f%ﬁ]é”s'Tg piarmagplogisally effective

B%ﬁﬂ%‘:&t\ﬁd[é‘a@ianc&@?ﬁ aria@Buliip atSepigbip san m&érebbgn In:yidrh;e thereof
effective anmounts of val sartan or a pharma

aod @pﬂmt@ngamarmﬁgelg@ﬁllb,acmb‘i@ EX¢IRePL 3R V\&H(a‘l IS o¥| average, at
Vﬁ%%grl 2‘1@&&’%@/&%%&@8@ ﬁ\)ﬁp%%%?@hb@p@ﬁ@' pi ent and

east 1.2 tines nore
2. [ mpoémdiri act:dsrdmgatwdm;laﬂt whicbapson @verage & dapds]-bi tipes more

ccor t o clai,m t, |
gl%@‘ harbpo\éq}%qrﬁa ?%Jstuhaﬁmgg\r/}ﬂa sar%gﬁd gg sﬁjlggét fl40'5 mg in a
@ﬁ\@léﬁﬂﬁeaﬁ@damsloavdlmltpituéﬁ ng in a single dose hunan

bi oavai |l abi | i t(%/rgst udy.

3. A sompasilipgh @scerdingsty glg@? aggﬁlcgpls1 8,5'55{3%139%0?5‘%:}@”&“%? times more
*Bio%%{agadlél%aen hWba@ta\ﬁaéa%%nreaWh&aaamhrﬁsmmna@dmlcmesbfeaw mg in a

as a dose of ng in a single dose human
Isingéevdddealmiman 9-0§m|tgbmtwstum oral solid pharmaceuti cal

o, SRR pSAERCSACY, PAREIBES) Qahpating BhABcal stecive
satduntdhef ed$artan dryal phernddestieally acceptable salt thereof or hydrate thereof
and at least one pharmaceutically acceptable excipient and having an AUC higher
than 4.5 h.mg/l at same conditions as a 40mg capsule has an AUC of 3.9 h.mg/l.

5. An oral solid pharmaceutical composition comprising pharmacologically effective
amounts of valsartan or a pharmaceutically acceptable salt thereof or hydrate thereof
and at least one pharmaceutically acceptable excipient and having an AUC higher
than 30 h.mg/l at same conditions as a 320mg capsule has an AUC of 29.4 h.mg/l.

6. An oral solid pharmaceutical composition comprising pharmacologically effective
amounts of valsartan 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/l when administered as a dose of 40 mg in a single dose human
bioavailability study.

7. An oral solid pharmaceutical composition comprising pharmacologically effective
amounts of valsartan or a pharmaceutically acceptable salt thereof or hydrate thereof
and at least one pharmaceutically acceptable excipient and having a Cmax of about
at least 4.75 mg/l when administered as a dose of 320 mg in a single dose human
bicavailability study.

8. An oral solid pharmaceutical composition of valsartan or a pharmaceutically
acceptable salt thereof or hydrate thereof comprising between 20% and 80% of a

disintegrant based on the total weight of the composition.
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10.
11.

12.

and at | east one pharmaceutically acceptabl e excipient

and having an AUG higher than 4.5 h.ng/l at sane

conditions as a 40ng capsul e has an AUG of 3.9 h.ng/l.

5. An oral solid pharmaceutical conposition conprising

phar macol ogi cally effective anobunts of valsartan or a

phar maceutical ly acceptable salt thereof or hydrate

thereof and at |east one pharnaceutically acceptable
exci pi ent and having an AUG higher than 30 h.ng/l at
saoeEmpositieit iagosrdary o 220my 8capeneire tryalsarta®rod @earaceutically

h.ng/l. 6. oral sqlid pharpaceuti.cal c Qsition . .
BEARAP Pl ReT P QYPEaF 1L TS T PEI R GHTR 1o By weight ratio of
pahwanht=1dngn ghar maceuti cal |y acceptabl e salt thereof

or hydrate thereof and at |east, K one pharmaceutically

Acosmasition asgeidiigleranyriiesrding glaln imhatompresssd formyy
h%@%op'o? dﬂ:ﬁrlai%te\‘i’ﬂﬁ @a%gﬁbﬁ‘ H&F\%E PR a0t aRiardB tFlhthBnt which
a single dose huna Ioaval labitity study. 7. An oral
sonpdsgsh administering alo  dusubject on cosmwsitionngecording to any of the
har macol agi cally effective anounts of valsartan or a
Bﬁﬁ?ﬁﬁ@éﬁ? Gal |y acceptabl e salt thereof or hydrate
veerg hisanad aglactiensgemne thehaanmactutd obh bympositan abtading to any
exci pi ent and having a Crnax of about at |east 4.75
the Ripesdin@IRAISt ered as a dose of 320 ng in a single
dose hunman bioavailability study. 8. An oral solid
phar maceuti cal conposition of valsartan or a
pharmaceutically acceptable salt thereof or hydrate
t hereof conprising between 20% and 80% of a
di si ntegrant based on the total weight of the
conposition. 16 9. A conposition according to claim38
wherein the val sartan or a pharmaceutically acceptable
salt thereof or hydrate and the disintegrant are in a
wei ght ratio of between 5.1.1 and 0.5: 1. 10. A
conposition according to any preceding claimin a
conpressed form 11. A nethod of adm nistering vaiartan
to a subject in need of valsartan treatnent which
conprises adm nistering to the subject a conposition
according to any of the preceding clainms. 12. Use of
val sartan as active agent in the manufacture of a
conposition according to any of the preceding clains.
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