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Phar maceuti cal conposition conprising candesartan

cilexetil The present invention concerns a
w@basmemeut i cal conposition conprising candesaP¢BRE2007/000771

cilexetil, a nethod for preparing such a conposition,

a method of using such a conposition in the

manuf acture of a nmedi canent for use in therapy and a

met hod of treating a patientl by administering such a

conposition. Candesartan cilexetil is a prodrug of
Plegmubesarttisonl conuospouish tdenprising tcamdeshnpamfcilexetil

angiotensin Il to the ATi -receptor. Candesartan

cilexetil is sparingly soluble in water (<0.05nmg/mn).

Candesartan cilexetil Candesartan The bioavailability

of a pharmaceutical active ingredient depends on

sevahgPregRipeationcnserat a phasmareutiedl sgupprtiaalontprisingy

,Me, | r [imting st far .the

oo o ke M bl 000 8 o R BB shboch
coagbkitien intye edhefttufctdiatmddicaRogt fohisehn HREHY 88 a BRI of

t han 50009 of water to dissolve Ig of water)
tregting ﬁP@te@? Bradministsripg syharpoppositien.di ssol uti on of the

act i ' ed] Ny re.the present invention...

pr oﬁé g%és:sgl_?%nr QEE%H éér {]T%egg}lhlgiog gefnlagsoag%% sitORC # Ié}l“h‘és
bindin@of glotensini INGY tael AGMrece RO St AR R Eil&BICE §H: gl soluble in

cilexetil, the conposition exhibiting a relative

wHpds0-QP4eB i t y, neasured as area under the curve
(AUC), of nore than 1.5. According to one aspect of
the invention, the active ingredient is in
substanti dl | wron~yystalline form According ty

aspect of i ion, the conposition furphef
conpriisés a b I zer. According to olreNaspectn o
i nvehtid ' i Ve byoava | iHN_ aF the
composijti /Ji\

|'D o) o) 0

Candesartan cilexetil

Candesartan

The bioavailability of a pharmaceutical active ingredient depends on several
factors, a major factor being the solubility of the active in water. The rate limiting step for
the absorption of a sparingly water-soluble pharmaceutical active ingredient (that is one
which requires more than 5000g of water to dissolve 1g of water) administered in solid
form is the dissolution of the active ingredient in water.

The present invention provides for a pharmaceutical composition comprising as an
active ingredient candesartan or candesartan cilexetil, the composition exhibiting a relative

bioavailability, measured as area under the curve (AUC), of more than 1.5.

According to one aspect of the invention, the active ingredient is in a substantially non-

crystalline form.

According to one aspect of the invention, the composition further comprises a solubilizer.
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nore than 2. The pharmaceutical conposition is solid
at 250C. The non-crystalline state of candesartan

wa@Riosxstisl can be obtai ned by di spersion of theCTHEEZYOT/600771

a matrix conprising one or nore solubilizers and or
one or nore water-soluble polyners, or by a
specifically designed process for precipitation of
pure drug in the desired stdte. According to an aspect
of the invention the pharmaceutical conposition
conprise active ingredient and a sol ubilizer.
According to an aspect of the invention, the
conmposition conprise active ingredient, a solubilizer,

Aecotllisg fotodgreptit ofahdinkeleion, hoetlaivk bab SRBility 6CHE E&ih}b'tﬁltlon is
to an aspect of the invention the conposition

m@@ﬁ%?ﬁ%es candesartan cilexetil, propylene oxide,
starch, macrocrystalline cel | ul ose and sodi um st earyl
fumarate. A solubilizer is a conpound that enhances

Thehthagdcultidal éompkition & o8t aCZFTEO TR dnlerWad1Bke stHbof edli€sartan
solubilizers include: Surface active agents. Surface

cilgit g hegbipinedchyrlisnersina it dhe drue Birdi ATIE comptisingpre agmore
so%liztet% 58 %& Sndt rr&%g R}&%&‘{r %oluéu lphf;’ly?xers DOy [ %fﬁegﬁc?lg{ Qeﬁlgned

actants nclu oxye ne-s

pragissifoe pteerlﬁtau@qujutaarug aiﬂhy desledstest er s,
pol yoxyet hyl ene al kyl ethers or sucrose esters.
Sui t abl e ani oni c surfactants include sodi um dodecyl

BN n LI SRR O ARG o

ingregichicted alskbilizerret hyl ammoni um sal ts or _ o
di al kyl di met hyl anmoni um salts. Suitable zwitterionic

surfactants include

b0 IS 0L LA TP AT PR .

soRibilfzaf; b ARinGegpbiitha &nhﬁt,dz[rﬂ&hhﬂmdéntpr edoni nance, having a

According to an aspect of the invention the composition comprises candesartan cilexetil,

propylene oxide, starch, microcrystalline cellulose and sodium stearyl fumarate.

A solubilizer is a compound that enhances the solubility of another compound in water.
Suitable solubilizers include: Surface active agents. Surface active agents can be non-
ionic, anionic, cationic or zwitterionic surfactants. Suitable non-ionic surfactants include
polyoxyethylene sorbitan fatty acid esters, sorbitan fatty acid esters, polyoxyethylene alkyl
ethers or sucrose esters. Suitable anionic surfactants include sodium dodecyl sulphate,
sodium 1,4-bis(2-ethylhexyl)sulphosuccinate or salts of fatty acids. Suitable cationic
surfactants include alkyltrimethylammonium salts or dialkyldimethylammonium salts.
Suitable zwitterionic surfactants include 3((3-cholamidopropyl)dimethylammonio)-1-
propane sulphonate or dodecyl-N-betaine.

Suitable non-ionic surfactants with a hydrophilic predominance, having a
hydrophilic-lipophilic balance of more than 12, include polyoxyethylenic esters of sorbitan

or fatty acids (such as TWEEN 20 to 80), a polyoxyethylenic ether of a fatty alcohol (such
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hydrophi lic-1ipophilic balance of nore than 12,

i ncl ude pol yoxyethylenic esters of sorbitan or fatty
wa@eids3qisuch as TWEEN 20 to 80), a pol yoxyet hyPERs8E2007/000771

ether of a fatty al cohol (suchas BRIJ 56, 58, 78, 96,

98, 99 or Crenophor) or a bl ock-copol yner of ethyl ene

oxi de and propyl ene oxide (such as a POLOXAMER, for

exanpl e PLURONI C F68 or F873. Water-sol uble polyners

can al so be used to obtain candesartan cilexetil in a

noncrystal line state Wat er - sol ubl e polyners i ncl ude:

I s t .
BRIt o et oD R BRL g
propytimexyide (yokle ed 4 BDDS)QLAMMJ@XM@WE@RDNI@%& of F87).
hydr oxybutyl cel I ul ose), a hydroxyal kyl al kyl cel | ul oses
(such as hydroxyet hyl nethylcellulose or hydr oxypropyl
car E%J}(%%luﬁkﬁ%gq]er 8 i lg?)qga%ﬁﬁg Go?ank ye{ngf?s%rtgﬁ? ? ?el}]@f’%l n a non-

crycailiexystd. Kydteredolhiblogadyhat alaluds: &mﬂkyl@ellulose (such as
car boxynet hy IceIIquse{@[5 a carboxy aIkyIaIkﬁlceIIquse
metdedilose), a By Hexyaletesin w}l‘ébasﬁwd@gémethxlce ulose

hyglggcg Q@Mﬁérlnllﬁgoas? bgd%h(gﬁ ﬁ(}ﬁ%lﬁ dge glé @%Utg%e &) ﬂysdlflé:xt}alkyl

allgellviates ({usH abhﬁﬁo@aﬂiyoﬁlammcelmlml oY ﬁ?@l@hﬁfrbﬂ& n(esmd@naﬁ)se)

alginic acid or an alkali metal or anmoni um sa

a Oﬁlrbe?iiéaélfylceélukoa@ Esaglémrboxamgtbyla@lhémh waAlkali m@eé@dh@ﬁa
cax%ggagﬂg%ﬁlulogyg}l acr y 1?&@ cgé?ooaymgtﬂgi‘cesalgﬁ?se?ﬁ Iaﬁ%)%(ya?]rgd%lhyl-

celdfos (pmh;aﬁrearb@%wthﬂetmﬂtaluwse)aa s@bbxylakeTcenfilosedsted, a starch, a

nmetacryl ate copoly g g yvi nyl al cohol, a
pegi (Fudhrpp ISWPWGPWb@éYFQ?t Ylemy Qecélng)@a plitiy detivasd (such as chitosan), a

ro cetate and
po R A R S e o s PP B o e
cai@agetiin( 5 gﬂ&btaﬁarﬁ@hm@tgmﬁhan Boa@XEAE gurl afa¥RLAD Fﬁl& REmO¥driiean
or a co-polynmer of ethylene oxide and propyl ene
gughar delptin), p pgb(@crglgcp@c@d or(ff saitﬁ]@rq:qf\&mh Ao leyglethacryhc acid or a salt

the\f\é/a()tf ec;r asn%telljck%% teR CPH mé% 18 2 ahlaéﬁ-b %yﬂmrl o I ]?%gr%‘:eo&@olaegsuch asa
co-@@lyﬁi@@ Bli‘ﬁc)lyvmylpyrrohdone with vmyl acetate and cross-linked
polyvinylpyrrolidone) or a polyalkylene oxide (such as polyethylene oxide, polypropylene
oxide or a co-polymer of ethylene oxide and propylene oxide). In one aspect of the
invention the water-soluble polymer is polyvinyl pyrrolidone or a co-polymer of ethylene
oxide and propylene oxide (a poloxamer).

The ratio of candesartan cilexetil to said water-soluble polymer may be 1:9 to about
9:1, for instance 1:9 to 3:1. A mixture of two or more water-soluble polymers may also

be used in a composition according to the invention.

Solid dosage forms include tablets (including, for example, immediate release tablets,
extended release tablets, coated tablets, gel coated tablets and enteric coated tablets),
capsules (e.g. soft gelatin capsules and hard gelatin capsules), pellets or particles. Known
excipients (e.g. bulking agents, binders, disintegrants, lubricants, glidants, surfactants, can

be blended with these systems given above to provide the desired dosage form.
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The ratio of candesartan cilexetil to said
wat er - sol ubl e polyner may be 1:9 to about 9:1, for
wop@Basmel 1: 9 to 3:1. A mixture of two or norePCT/SE2007/000771
wat er - sol ubl e polynmers may al so be used in a
conmposition according to the invention. Solid dosage
fornms include tablets (including, for exanple,
i mredi ate rel ease tabl ets, 4extended rel ease tablets,
coated tablets, gel coated tablets and enteric coated
tabl ets), capsules (e.g. soft gelatin capsules and
hard gel atin capsules), pellets or particles. Known
excipients (e.g. bulking agents, binders,
Sold kY Qs dPug dnd RbdkAMbGrialdah B8 ptepares Uy b 36k aittnfethcdarherein
be b ended\Mt%1these systenms given above to provide
thetdmeg iddissolzel brfera guixing mithSefrict matesipleandj oflies exdipigiterg and
carrier terial .can b repared.by a_so .
At s R B SRR D AR b o Rhine
with®fHek 8XcipiBAter i al and ot her excipients. Aternatively,
the carrier material could be dissolved in the drug
sol Alteroativedsf, selid dispersiens\win be prepased bk grigslirgragdesartan cilexetil

ternativel lid di ' b d b
oegebth B R BREBRe | Together wih )
vat 861 EMbpeRichsGRdy BeSrepiRddeyitid methS@bf dslugion Fslicwrd byay

be prepared by the nmethod of dissolution followed by
evappegtion anélting fotleived hy slislificatiemotacondiinaiion o€ tescometbpdsa

conpj natjon of, these t hods. The .nel ti ng..met hod .

ot BelRRgHe o G bR et o Cesh g et otuble carre
arNBisEb eSO tHeth Sltch Afakd. EWha 8e 80166t Bletholdns §28, Uoa ERAesartan

state. When t he solvent nephod is used, both
cilemtilasitht watecisdlae catiemared distdvaddn e musedl gelvent gdyighj ipremoved

aée §§530|V din a(gykﬁal sol vent ich.is renpved tical
(suel it Y QPRI U KRB RIFRIED SRR SR T e (e Supercritica
crySRAIB%eOH ¥ JBbr sinkiRR ZRnAEYd) NYoliBHBRIGbsifréted by the solvent

crystallization or other simlar technique). Solid
methslpes sinoisnep tepad eopipgipithies euioveyaporaies.nbdhamelting-solvent

L T SLIEd £ RSPl B e SOIG ARG e 11

The solvent method comprises dissolving candesartan cilexetil in a volatile organic
solvent containing at least one hydrophilic polymer carrier and evaporating the solvent to
dryness to form a co-evaporate of candesartan cilexetil and hydrophilic polymer carrier(s).
The dissolution rate of the resulting co-evaporate can be further increased by adding
surface active agent(s) to the organic solvent either before or after evaporation. Other
additives may also be added such as a disintegrant.

Suitable solvents include oxygenated solvents (such as an alcohol, ether or ketone
{for example ethanol, z'-propanol,.tetrahydroﬁxran, i-propyl ether, tetrahydropyran, acetone
or methyl ethyl ketone) or chlorinated solvents (such as methylene chloride, chloroform or
mixtures in various proportions of these same solvents).

The melting method comprises a) melting at least one of the components and
dispersing the other(s) in this melt or b) melting of all components. At least one
component may be a hydrophilic polymer. Other additives may also be added such as a

surfactant or a disintegrant.
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met hod t he di ssol ved candesartan cilexetil is added to

the nelted carrier. The solvent nethod conprises
wale@soboabng candesartan cilexetil in a vol ati | PBCDSEANT/@0771

sol vent containing at | east one hydrophilic polyner
carrier and evaporating the solvent to dryness to form

a co-evaporate of candesartan cilexetil and

hydrophi lic polyner carri eris). The dissolution rate

of the resulting co-evaporate can be further increased

by addi ng surface active agent(s) to the organic

sol vent either before or after evaporation. O her

additives may al so be added such as a disintegrant.

Sui $abll eos-otytediiespartintdsiod earnixsegien afledtiko by Bnprspdradicha as
spo%?a&?lg}%%%g}lls:iof tg{fyeeglh ﬁ@glgﬁ%g ’oil,]; go%}pgxg?pgnggﬁgs}o’u%gg lof candesartan
B e P PR A0 B
soledritosodtoasmahanwl, ethanelsi-pmpanat, iacetsnipilgpostbrecoors of t hese

) I ts). Th | 11 t hod i se .
I R
sl KB i L, LS ] s

prelfisrebslp pbuthing a ppdrgphélic p&yiner addi ti ves may al so be added
nt or _a disintegrant. Smal |

such as a surfact > .
nontls BFesgoes ﬂftean&éﬁ{twe isthe arucsunpfesnfnda e fheorganiq sokgpt can

. r . . . -
o OBt R EER L ADE P L OB A0 e
mog@niesastitan Niifableatiditivesindndens ganner (faterampie polybihgiene
sol vent, or a m xture of organic water-mscible
slysel pelnyiay| yofdens, W@W&ﬁ@ﬂ?%@r hadrerymethpeginiass).  salt (such as

LtrilLe: ' sul ' J
S SORE A St et udh R ) 20y L b e
(suthes grlga)heackhd bvead-§dyenisuth @rplagid ot prophisseglyddsl).
prevent aggl onmeration, the agueous phase preferably .
cont g ﬂgalgpmfzwﬁ ibE icelle‘%:plyﬁgpr_lous methods, such as: centrifiigation or

ultracentrifugation, filtration, reverse osmosis followed by evaporation, evaporation of the
solvent by heating and/or vacuum, freeze-drying, spray-drying, fluidized-bed drying or a
combination of any of the above.

The solid state of the small particles may be of amorphous character or partially
crystalline when the precipitation is rapid, that is rapid diffusion of the organic solvent in
the aqueous phase (for example due to similarities in the dielectricity constants of the
organic solvent and water). Ifthe diffusion process is slower, candesartan cilexetil may
precipitate as crystals. The hydrophobic nature of candesartan cilexetil in relation to the
aqueous solvent is also important for which sort of particles that are created, that is particle
size and morphologic state.

The following Examples illustrate the invention.

EXAMPLES
In this section, the materials, the preparation techniques and the analytical methods

used in the following examples are described.



10

15

20

25

30

The presence of an additive in the aqueous phase

and/or in the organic solvent can influence the rate
w@bpoopoaaspi t ati on, giving rise to different drRgI/SE2007/000771

particle sizes and norphol ogic states. Suitable

addi tives include a polynmer (for exanple polyethyl ene

gl ycol, polyvinyl pyrrolidone, nethylcellul ose or

hydr oxynet hyl cel | ul ose), a %alt (such as sodi um

chl oride, calciumchloride or alum numchloride), a

vi scosity enhanci ng agent (such as gelatin, acacia) or

a CorR|d ﬁ’s@&‘tcaﬁ&é&lﬂan%?le%tiy EBbRYiaf tHE LHYCRRRICHIICRRH40™ (a
The smal|l particles can bé collected by various

potyexﬁd@sh,ydmgmtqbcasfgewﬂ)g pcﬂy@aﬂq:rarglmol 6000, polyvinyl pyrrolidone
[ tracent ugation, filtratio rse.osno
KA by BT i mag o A T G SRR B el

Qe OW NEGHE) J E8ER sEhdteN Shdinsi s@Yry Pl m@ PRUV
crflﬁ?ﬁ%%) ggbﬁr i ng 5?£%'con€|naf|onlo aﬁg a ( )

and bthsrenl (9316 wak Bl@b}ﬁrb@bﬁ Astia pBePalmzdnier p 88 (RI&T%@N&@W&?@) was

S ch er i | e when
supitisd By BEA g e Bromete PagrEEN 2 e e et on of
t heqe gé&fuﬁl weh Yo%raﬁssaun&mu@&%g%oﬁm aﬁ@chzwyssmmoen

due to simlarities in dielectricity constants of

0. (ISMplmsghm«: buf$ay|ptend mthdt pwédle speed bf 7% tpen (VIH disiobirtion apparatus
sartan ci l.exetil

| .
Dl Gl 29t% b EP SR S U gH TR e g (oxoept
W&Wﬁé@g Etgtgd)c 'Aﬁéf%&ﬂrictlbﬂ w'itﬁ |6@‘§/ VQR/) E&t&rﬁﬁll@&bﬁé&ﬁ(ﬁlter pore size

solvent is dlso inportant sort of particles
0.45nat), the emous aff eghdetantab c11®:eplam5| deteemied by igdid chromatography

hol ogi ate. The follow ng Exanples illustrate
M@ﬁgpﬁﬁ@%HPﬂbi§nﬁkANPLES In this section, the
Eulti% es wefehs@?] EERA RidnRE J&ERR] hﬁ&%% eJSM 5400). The
ana ytlca ods used in the foll ow g exanp es are

digesonk bedpatidecwers atidied dp did sRemb aan(PetkireRlater L000).
(abbreviated to c.c), CREMOPHOR RH40(tm (a

EXAMPLE 1

This Example illustrates the preparation of a solid dispersion of candesartan
cilexetil in Poloxamer 188 and prepared by a melting — solidification method.
Part A

Candesartan cilexetil 10-20%
Poloxamer 188 80-90%

A mixture of Candesartan cilexetil in crystalline powder form and Poloxamer 188
was heated at about 70°C for about 5 minutes (that is above the melting temperature of the
polymer but below the melting of the active compound) and the mixture was allowed to
cool naturally. After solidification at ambient temperature the dispersion was milled using
a Stomacher. The resulting particles were sieved through a 0.7mm sieve.

The active compound in the dispersion was found by Raman analysis to be

crystalline.
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pol yoxyl
gl ycol 600
W@blaosiosnint s

m crocrystalline cellul ose),
magnesi um st ear at e,

pyrrolidon

fumarate (PRUV) and et hano

0, polyvinyl
ilicate, manni

e,

40 hydrogenated castor oil),

tol, AVICEL(t

sodi
(95% wer

pol yet hyl ene
m (a

um st eary
e supplied by

Astra AB, Pol oxaner 188 (PIZURONIC F68(tm)) was
suppl i ed by BASF and pol ysorbate 20 (TWEEN 20(tm)) was

pyrrolidone K90, maize starch,
PCT/SE2007/000771
cross-|inked pol yvinyl

supplied hy Acros. The di um used r dissoluti
st udi es wab, 500 29 gatq 0 i,n Q. 05M .
phosphat e Dfr (!ln sso&eg 5 fSrF d1¥so(1)v rB% ggsog e 75 r%rr%g dissolved
(USP di sso Hﬂémm@ar at lé&erlll))mmhfés a| |lafidt BS@lnatdsON after 20 minutes
tests, 8ny LOT candesartan cilexetiI Wwas added to tjhe
coenedi um (except whére other is43tated). Afted 61
extraction{w th % (v/ V) acetgnitrille in ter
Ph%*?{WE$HBO'e sizggo 45mp , éﬂannunt of caldesartlan 61
of B4 8¥ehll Was deterninec by l'iquid chromat ography fand
UV-detection at 254nm PRarticles wer & studied in a
PolexammilB el ectron m croscopy (JEQ. J$M 5400). The
Oylsper5|on§ and grtlclés mer% studi ed by ETI-Raman
10% & n El mer 20 \WPLE Y4Thi s Bxanpl 86
Polbkdrti3ig@t € the preparation of a solild dispersion pof
candesartai ci texetit— i Potoxamer 188 and prepared by
20% creint i Ng 1 sol i dBfi catijon neté8od. Pﬁrt A &ndesarftan 84
cilexetil 10-20% Pol oxaner 188 80-90% A m xture of
Polesamesd 88t an cilexetil ir crystallineipowder form and
Pol oxamer 188 was heated at about 70C for about 5
m nutes (that is above the nelting tenperature of the
Part B: Formation of a tablet
The milled melt from Part A was mixed with an immediate release granulate
(primarily containing microcrystalline cellulose and maize starch) in a ratio of 1:2 to 1:5
(Part A to granule) and tablets were made by compression of the resulting mixture. The
tablet disintegrated in an aqueous solution within 10 minutes at 37°C.
Drug dissolved | Drug dissolved Drug dissolved Drug dissolved
after S minutes | after 10 minutes | after 15 minutes | after 20 minutes
candesartan 24 43 54 61
cilexetil (c.c.)
Tablet with solid 39 58 68 75
dispersion of 20%
c.c. in poloxamer
188*
* The tablet contained 7.7mg c.c.
EXAMPLE 2

This Example illustrates the preparation of a solid dispersion of candesartan

cilexetil in polyethylene glycol 6000 prepared by a melting — solidification method.
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pol ymer but below the nelting of the active conpound)

and the mxture was allowed to cool naturally. After
w@odosasfibrat i on at anbi ent tenperature the di SPEr/SE2N7/000771

was mlled using a Stomacher. The resulting particles

were sieved through a 0.7mm sieve. The active conpound

in the dispersion was found by Ranman anal ysis to be

crystal | i ne. Drug di ssol ved Brug di ssol ved Drug

di ssol ved Drug dissolved after 5 mnutes after 10

m nutes after 15 mnutes after 20 mnutes CC. 24 43 54
pHt A Physical mxture 28 44 55 6 1 of 20%c.c. and

Pol oxamer 188 10%c.c. in 57 74 8 1 86 Pol oxaner 188

20%c.c in 48 68 7QaBiésafah otexerY 188 Part B: Fapsmatd on

of a tablet The m]led nelt fromPart A was m xed wth

an i mredi ate rel ead<dyghdens Ayl Y0 REFI 4090k ont $0190%y

m cr ' TR '

T PERPhbRE PEL LIRS AULTBARISAIEN Il st
T0REr(thatiadeboloy the amgbtiresismperatnfe dffies Pt butgvel beldif the nidlng of

tabl et disintegrated in an aqueous solution within 10
thﬁPﬁlYPégma?“@g &8, abeut-prpingtghpnd the Brvttaserieas allowed)tocoel naturally.

AFAMRtBcAion at ambient temperature the dispersion was milled using a Stomacher.

The resulting particles were sieved through a 0.7 mm sieve.

The drug in the dispersion was found with Raman analysis to be crystalline.

Drug dissolved

after 5 minutes

Drug dissolved

after 10 minutes

Drug dissolved

after 15 minutes

Drug dissolved

after 20 minutes

0f20% c.c. and

PEG 6000

c.C. 24 43 54 61
10% c.c. in 63 78 84 88
PEG 6000
20% c.c. in 41 58 68 78
PEG 6000
Physical mixture 28 45 55 63

Part B: Formation of a tablet

In a method similar to that of Part B of Example 1, the milled dispersion was mixed

with an immediate release granulate and tablets were made. The tablet disintegrates in an

aqueous solution within 10 minutes at 37°C.

Drug dissolved

after 5 minutes

Drug dissolved

after 10 minutes

Drug dissolved

after 15 minutes

Drug dissolved

after 20 minutes

candesartan

24

43

54

61
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This Exanple illustrates the preparation of a solid

di spersion of candesartan cilexetil in polyethyl ene
w@bkops0B016000 prepared by a nelting - solidifi cBtT/eE2007/000771

nmet hod. Part A Candesartan cilexetil 10-20%

Pol yet hyl ene gl ycol 6000 (PEG 6000) 80-90% A physi cal

m xture of Candesartan cilexetil and PEG 6000 was

heated at about 700C (that ¥s, above the nelting

tenperature of the polynmer, but well below the nelting

of thei’lr‘ti\/&r'nrmnlmd\ for about 5 mnutes and th%

cll&q’éﬁ@re) was al lowed to cpol naturall y| After

Sottdirticatj-on—at—anbrent—tenperaturerthe dispersion
TaWRS whh l;(mﬁpl usi ng s Stomacher. 7the resplti ng7$)arti cles 84
_were sieved through a 0.7 mm sieve. The drug in th
disgessipao$ 1% Wwas found with Raman anal ysis to be

LY

cSYBGEhpe Drug dissolyed Drug dissblved Drug
OSSO vet g—oursSsorveurarter o 1mmTiufesdirter 1U
TaBleWitBSo1af tiler 15 sg nutes| after720 mnutes C® 24 43 54 85
6 1 10%c.c. in 63 78 84| 88 PEG 6000 0% c.c. in 4|1
digperseB of 80BEG 6000 Physicpl mixture 28|45 55 63 of 20%
R CPE(?nd PEG 6000 Part Bf Formation of a tabl et

TN

6000**

* The tablet contained 7.5mg c.c. ** The tablet contained 8.1mg c.c.
EXAMPLE 3

This Example illustrates the preparation of a tablet comprising a solid dispersion of
candesartan cilexetil in polyvinyl pyrrolidone K90 and prepared by the dissolution —
evaporation method.

Candesartan cilexetil 45%
Polyvinyl pyrrolidone K90 (PVP K90) 55%

Candesartan cilexetil was dissolved (45mg/rrﬂ), together with 7% (w/w) PVP K90,
in ethanol. The resulting solution was used as a granulating liquid with a powder bed of
microcrystalline cellulose, mannitol and aluminium silicate to form an immediate release
granulate. After drying at 50°C the resulting mixture was compressed to form tablets. The
tablets disintegrated in an aqueous solution within 10 minutes at 37°C.

The drug in the dispersion was found by Raman analysis to be amorphous.

Drug dissolved Drug dissolved Drug dissolved Drug dissolved

after 5 minutes after 10 minutes aft_er 15 minutes | after 20 minutes
c.C. 24 43 54 61
*Tablet with solid 53 69 - 84
dispersion of 45% ‘
c.c. in PYP K90

* The tablet contained 7.8mg.
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In a nethod simlar to that of Part B of Exanple 1,
the mlled dispersion was m xed with an i nmedi ate
wo edoeasaéeygr anul at e and tabl ets were nade. The PEIBE2007/000771
disintegrates in an aqueous solution within 10 m nutes
at 370C.* The tablet contained 7.5ng c.c. ** The
tabl et contained 8.1nmg c.c. EXAVPLE 3 This Exanple
illustrates the preparati ollof a tabl et conprising a
solid dispersion of candesartan cilexetil in polyvinyl
pyrrolidone K90 and prepared by the dissolution -
evaporation nethod. Canggsaipignscil exetil 45%
Pol yvi nyl pyrrolidone K‘JO—?"E’VP—K%) 55% Candesart an
c il Eﬁeﬁkdmpllaﬁhﬁlr&&@ﬂhv ertpbrafiomd i splid tizgasien of vinklbsatds
P K90, in ethanol. The resultjing solution was
cﬂeefgféldn aglyamglr%}ﬁmhéwer{@q ?“fﬁlLHf%PaWdtW the %?/93@1% yeyapration
meffb WRBTASARI S SElatkpse, manni tol and al uminium
silicate orman i nmedi ate rel ease granul ate. After
dryi ng at S50@anddsertanaslekdting m B1%r eomas Zldapressed to
formtablets., The tablets disi ntegraﬁ_g in an g}Jeous
solution wit BVY 5 ninutes at 370C @ dug |2%
di spersi on Wag g legngan anal ys e 0
anor phous. Drug |ssO?ve ug di sso %’d 5rbug 3%
di sEigd aceide Edmugpudd sao igedvedf(d fing/miyrtopethes with 78 (w¥®) PVP K90

m nutes after 15 m nutes after 20 mgl;%es CC. 24 43 54
andCREMOIBIQR REA0K4S 1 1 13- Smged) Bathengly rablegrvee f %5!?3 usipg the

me{h%dg> ng gfglgcample 3. A tablet disintegrated in an aqueous solution within 10
minutes at 37°C.

The drug in the dispersion was found by Raman analysis to be partially crystalline.

Drug dissolved Drug dissolved Drug dissolved Drug dissolved

after 5 minutes after 10 minutes after 15 minutes after 20 minutes

c.C. 24 43 54 61

Tablet with solid 56 68 - 83
dispersion of 45%
c.c. in PVP K90
and with
Cremophor RH40
(Img/mg c.c.)*

Tablet with solid 41 82 - 93
dispersion of 45%
c.c. in PVP K90
and with
Cremophor RH40
(2.5mg/mg

c.c)**

* The tablet contained 8.0mg ** The tablet contained 7.9mg
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* The tabl et contained 7.8ng. EXAMPLE 4 This Exanpl e
illustrates the preparation of a solid dispersion of
w@andmesEst an cil exetil in polyvinyl pyrroli doneCRSEzaTIEh0771
prepared by the dissolution - evaporation nethod with
the addition of a surfactant s Candesartan cil exetil
31% or 21% PVP K90 38% or 26% CREMOPHOR RHAO0 31% or
53% The active conpound wadldi ssol ved (45nmg/ M),
together with 7% (ww PVP K90 and CREMOPHOR RH40 (45
or 112.5 mg/mM ) in ethanol. Tablets were formed using
the 1D methodol ogy of Exanple 3. A tablet
di sintegrated in an aqueous solution within 10 m nutes
at 370C. The drug in t hEXdMAI&E $i on was found by Raman
analysis to he partially crystalline. * The tabl et

contlids Beapre t h@trates*rth% DIk R ol oRaTHselline sRgesriptiiexeil
partmessha%gm} gnetlsﬂ &f%g%@xﬁnt he preparation of

ne candesartan cilexetil particles having
a ditrneties cdﬁfpoﬂﬁ@w35ﬂ)1§s‘d5ﬂveﬂfmﬁ)n@mﬂ)\m 36 arfpthancl. Wais solution was

di I d i h
bbbt W 5 MR o) o e
Th aQtlélg‘ gtéglr)sm%%s flchcdv Qtr &[ﬁ I&ﬁﬁ%@ﬁ&d gﬂ(ﬁpe water volume
spensi V\Bt er Url n centri ugatl on

Wa@ﬂ&dudeh@o $iue? -3yl Mumﬁswmﬂmﬁieﬂ mmmquaz v3hime oT8%
susepn5|on was m xed w equal volunme of 10% (

(w/pyBViPrin Weates enhpgd as a araaglafan@k% {5t PN $A0 it a(}%%l?ﬁv@
pov@e? })le %Pm?crg rﬁs@lﬁﬁ?éj gl’é@@ Enalﬂhl {Mn&’ ﬂlﬂo [ RGHUE bR d}nh@cﬁate
cel'l'u ate

ose, pri noj an | nme
release granulate which was compressed to form tablets. A tablet disintegrated in an

aqueous solution within 10 minutes of contact with water at 37°C.

The particles formed were found by Raman analysis to be totally amorphous.

Drug dissolved

after 5 minutes

Drug dissolved

after 10 minutes

Drug dissolved

after 15 minutes

Drug dissolved

after 20 minutes

c.C. 24 43 54 61
Tablet with small 75 90 96 98
amorphous
particles*
* The tablet contained 5.4mg drug.

EXAMPLE 6

This Example illustrates the preparation of amorphous candesartan cilexetil
particles having a diameter of 1-3um.

The active compound was dissolved (60mg/ml) in 10% PVP K90 (w/w) in ethanol.
This solution was slowly added to an equal volume of an aqueous solution of 1.5% (w/w)
PVP K90 and particles formed. The particle suspension was used as a granulating liquid

(~5.3% (w/w ) PVP K90) with a premixed powder blend of microcrystalline cellulose,
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rel ease granul ate which was conpressed to form

t abl et s.

A tablet disintegrated in an aqueous sol ution

WawRBi0sn140 mi nutes of contact with water at 378CI/SH1087/000771
particles fornmed were found by Ranman anal ysis to be

total |y anorphous.

* The tabl et contained 5.4ng drug.

EXAMPLE 6 This Exanple illustrates the preparation of

anor phous candesartan cil exgtil

di anet er of

(60my/ M) in 10% PVP KOO (w w)
ol yti on was sl owy adde
maia%fgaﬁ‘gpelaf)ﬁ% fodArp N mexﬁ

particles having a

-3 mMm The active conmpound was di ssol ved

in ethanol. This
to_an equal volunme of an

fisrsigaspionats varieh yesrqompressed to

P, T RO R SOERMIAEH Rpfyg 7.

pr ebheqeatigoswier finindrig Raariagalpdy tpHeahdinlf@morphous (some

ul ose,

nni t ol

and prinoj el

cell
°“F@h@8§@“§ﬂ nul at e which was conpressed to form

to forman i nmedi ate

tablets. A tablet disintegrated in an agueous sol ution
W thinm 10 nutes at—37C—The parttcres—were—founrdby
Raman anal y$rsg tissdieedmai | Mhiyig dRBITRRO US| 1088 M@ssolved Drug dissolved

crystallin

' : ion H
cm#%%ﬁﬁﬁ

ose skill

cilexedli Eicgat i ons of the subject

content). *
2fsi 3 mingesy g

The tablet contained 6.6ng
rihisri] ininuies of | afige 1S miudest

after 20 minutes

1ave begn desd
ed in%?he~art

ribedqsit wil|l be ozyious
t hat Vvari ous changes and

i nventi on can be made

[ o

61

wi t hout dej
Tablet ettt lresss.
amB{?ﬁbJEB' al |

scope of tf

parting fromt
It is6Bntendg

such nodifig
NS invention.

particles*

he spirit and scope of the
d to dver, ijn the appende
ations that are within the

EXAMPLE 7 ‘

[®N

92

* The tablet contained 6.6mg drug.

While particular embodiments of the subject invention have been described, it will be

obvious to those skilled in the art that various changes and modifications of the subject

invention can be made without departing from the spirit and scope of the invention. It is

intended to cover, in the appended claims, all such modifications that are within the scope

of this invention.

EXAMPLE 7

The bioavailability for solid dispersions (poloxamer 188) and for small amorphous

particles were studied in rats. The dispersions were per-orally administrated as powders

and the particles were given in suspensions.

The relative bioavailability in rat for candesartan cilexetil given as a suspension is

19% and given in solution is 50%.

The suspension with small amorphous drug particles had a relative bioavailability

of 40%. The relative bioavailability for solid dispersion of candesartan cilexetil in

poloxamer 188 was

25%.




10

15

20

25

30

The bioavailability for solid dispersions (poloxamner

188) and for small anorphous particles were studied in
WO 2108/030ihe di spersions were per-orally adm ni SPCHSEDOHD0771

powders and the particles were given in suspensions.

The rel ative bioavailability in rat for candesartan

cilexetil given as a suspension is 19% and given in

solution is 50% The suspension with small anorphous

drug particles had a relative bioavailability of 40%

The rel ative bioavailability for solid dispersion of
EX%i@ﬂgigrtan cilexetil in poloxaner 188 was 25% EXAMPLE

i oavailability was determ ned in human

vol unteers for one tablet (A) containing candesartan
Th&hioaiilhbility Rdsieyermihed @hue ahStodlnkdettefof @{dlfabl@ﬂ(ek)tcaﬁhming

(B) containing mainly crystalline dru spersed in a
canglggsrtan cifaite na@nalas AR N ergaline RripgpiiedpRie gtdi% £ONinig mainly
cry%%?&x@ B gldéébeﬂ% Wabﬂe{‘mﬁtﬁk%%s‘?s@iné e Qraiﬁcﬁ&@f%ﬁcﬂwh@ R @bphilic

ng mainly crystalline dru

polymﬁt mwde’nimﬁlz artpndanddetletd€) mnluémg@a@mly crystpHaeglrygyhfaklets

cor{g%{BTdO{Zrm dce?r? Ps%génn«gle&%lgf s a§ v\gyg rfoqgl%liggco‘?&g%ﬁ)aac&oss -over

sﬁ@f’dnﬁhﬂchﬂ@bl@ﬂtvwcﬁnnfﬂﬂﬁe& ol adingleddse dxai/Sahéaahy IVDIulytech The
Qn t

R I B S b 9 e WSS S

are& AREL AN A @SITBh£QAER M aR biaba corlcbiifatiol F\tige cuFis.
mean AUC-ratlo for tablet Ainrelation to tablet C

was 2. 55, e the bioavailability was nore than

Thd QKR Rk 1%10 %b(!:dﬁ&t ALRIRES &abie: ¢ Wﬁs 5 58 nclahd bkﬁb«hﬁblhty

€ correspon UC-ratio for tablet vaasl 24 and
wanonosd then émubcball ﬂoytablegAl compamad tq thesrandyd ehlst. ddeserrepordipg

AUI(E] 5%18 Sfa %lﬁ,t B %"E%rzﬁ%né Qo gtht?st{cgﬁfglfrﬁﬁ&nt @l@l (%t) whs detected for

thls tablet compared to the reference.

Tablet A composition

Ingredients for 2000 tablets

Candesartan cilexetil 16 g
Maize starch 107 g
Microcrystalline cellulose 288 ¢
Poloxamer 188 64 g
Sodium stearyl fumarate 5¢
Water, purified* q.s.

*Used in the manufacturing process, but removed during drying.

Tablet B composition

Ingredients for 2000 tablets
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I ngredi ents for 2000 tablets Candesartan cilexetil 16
g Mai ze starch 107 g Mcrocrystalline cellul ose 288 ¢

weoioemsnter | 88 64 g Sodi um stearyl fumarate 5 BCEEE207/000771

purified* g.s. *Used in the manufacturing process, but
removed during drying. Tablet B conposition .

I ngredi ents for 2000 tabl etsCandesartan cilexetil 16 g
Alimniumsilicate 20 g EtH4nol 95 %v/v)* q.s.
Magnesi um stearate 4.6 g Mannitol 40 g

M crocrystalline cellul ose 256 g Pol yoxyl 40

hydr ogenat ed castor oil 40 g Pol yvinyl pyrrolidone,
Cafide ﬁkha&ﬁf 64 ¢ PonvinIM@¥{rolidone, K90 20 g *Used
I n the manufacturing process,” but renoved during
Alighinimgilictabl et C conpositi @A grablet Cis a

co I avai | abl e 8 d t il til I d
Emﬁﬁg§$9@h§54y abl e 8 my candesartan cilexetil so

name of
Magnesium stearate 46 ¢
Mannitol 40 g
Microcrystalline cellulose 256 ¢g
Polyoxyl 40 hydrogenated castor oil 40 g
Polyvinylpyrrolidone, cross-linked 64 g
Polyvinlypyrrolidone, K90 20g

*Used in the manufacturing process, but removed during drying.

Tablet C composition

Tablet C is a commercially available 8§ mg candesartan cilexetil sold under the name of

ATACAND™ by AstraZeneca AB.
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ATACAND(t m by AstraZeneca AB. CLAIMS 1. A
phar maceuti cal conposition conprising as an active
WO p@s@slilent candesartan or candesartan cil exetPCT/SED@7/000771
conposition exhibiting a relative bioavailability,
measured as area under the curve (AUC), of nore than
1.5. 2. A pharmaceutical conposition according to
claim1, wherein the activeﬂyngredient isin a
substantially non-crystalline form 3. A
phar maceuti cal conposition according to claim1l or 2,
wherein the conposition further conprises a
solubilizer. 4. A pharmaceutical conposition according
CiiAdMEny of the preceding clains, wherein the relative
bi oavailability is nore than 2.

1.A pharmaceutical composition comprising as an active ingredient candesartan or
candesartan cilexetil, the composition exhibiting a relative bioavailability, measured as

area under the curve (AUC), of more than 1.5.

2. A pharmaceutical composition according to claim 1, wherein the active ingredient is in a

substantially non-crystalline form.

3. A pharmaceutical composition according to claim 1 or 2, wherein the composition

further comprises a solubilizer.

4. A pharmaceutical composition according to any of the preceding claims, wherein the

relative bioavailability is more than 2.



