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Neurofibrillary tangles are usually found within the perinuclear cytoplasm of neurons
from AD sufferers. The tangles are formed from pairs of filaments which are wound
into helices. These highly insoluble filaments have been shown to be composed of

the microtubule-associated protein tau in an abnormally hyperphosphorylated state.
There is some evidence that the formation of tangles is a response by neurons to

the gradual accumulation of AB.
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Other dementias which similarly give rise to cognitive deficits include vascular
dementia, Lewy body dementia, frontotemporal dementia and dementia associated

with Parkinson’s disease.
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An association between carriage of an APOE4 allele and the risk of developing AD

has been known for some time and is well documented in the literature (Strittmatter
WJ et al. PNAS 1993 90: 1977-1981; Roses AD Ann Rev Med 1996 47: 387-400).
However, APOE genotyping alone is not a sufficient diagnostic test for AD since the
presence of the e4 allele is a susceptibility factor and does not cause the disease
(Mayeux R et al. New Engl. J. Med. 1998 338:506-511).

The age-adjusted risk of AD in individuals having two APOE4 alleles has been
shown to be over three times that of individuals having only one APOE4 allele,
which is in turn almost three times that of individuals who do not have an APOE4
allele (Corder et al. Science 1993 261(5123):921-3; Kuusisto J et al. BMJ 1994
309:636-638). Relative to other AD patients, those which are homozygous for
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Increases in blood glucose result in the release of insulin, while decreases in blood
glucose results in the release of counter-regulatory hormones which increase
glucose output by the liver. Type Il diabetes results from a reduced ability of insulin
to stimulate glucose uptake and to inhibit hepatic glucose output (known as insulin
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thlazohdlnedlone derivatives for use as insulin sensitisers in the treatment of Type II
diabetes mellitus. These compounds have anti-hyperglycaemic activity. One
preferred compound described therein is known by the chemical name 5-[4-[2-(N-
methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione and has been given
the generic name rosiglitazone. Salts of this compound, including the maleate salt,
are described in WO94/05659. European Patent Applications, Publication
Numbers: 0008203, 0139421, 0032128, 0428312, 0489663, 0155845, 0257781,
0208420, 0177353, 0319189, 0332331, 0332332, 0528734, 0508740; International
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Hyperinsulinaemia has been shown to be a risk factor for AD. In one study it was
concluded by the authors to be independent of APOE genotype (Kuusisto J et al.
BMJ 1997 315:1045-1049), where hyperinsulinaemic elderly subjects without an
APOE4 allele (APOE4-) had an AD prevalence of 7.5% in hyperinsulinaemic

subjects, compared with 1.4% in normoinsulinaemic subjects; while
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In a recently published study investigating the use of donepezil in individuals with
mild cognitive impairment (a transitional state between normal aging and early AD),
donepezil was shown to reduce the rate at which patients developed AD during the
first twelve months of administration, although at three years there was no
separation between groups. Additionally, the beneficial effect seen in the first 12
months was then followed by a more acute deterioration in the following 24 months.

Although no significant difference in the general intent to treat population was
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3 COMRIR R hance in  subjects suffering from reduced
ment al performance by the adm nistration of insulin

Therefore, in a first aspect of the invention there is provided a composition
comprising rosiglitazone or a pharmaceutically acceptable salt thereof and
donepezil or a pharmaceutically acceptable salt thereof together with a

pharmaceutically acceptable diluent or carrier.

It is implicit that the pharmaceutically acceptable diluent or carrier may be a mixture
of substances i.e. a combination of one or more pharmaceutically acceptable
diluents or carriers.
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Therefore, the invention further provides a composition comprising rosiglitazone or
a pharmaceutically acceptable salt thereof and donepezil or a pharmaceutically
acceptable salt thereof together with a pharmaceutically acceptable diluent or
carrier for use in improving cognitive function in a subject suffering from or

susceptible to mild cognitive impairment, Alzheimer’s disease or other dementias.

Furthermore, there is provided a method for improving cognitive function in a

subject suffering from or susceptible to mild cognitive impairment, Alzheimer’s
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There have been conflicting reports concerning the effect of the APOE4 allele on
treatment of mild cognitive impairment, Alzheimer’s disease or other dementias with
cholinesterase inhibitors. Poirier et al (Proc. Natl. Acad. Sci. U.S.A.(1995), 92,
12260-12264) teach that when patients with AD are treated with tacrine, 83% of the
non-APQOE4 carriers showed an improvement in cognitive function, whereas 60% of
the APOE4 carriers were unchanged or worse after 30 weeks.

However, Greenberg et al (Arch. Neurol., (2000), 57, 94-99) state that they could

not confirm an association between the APOE4 allele and the lack of response to
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| Mpr oyg A Wli&lleYeeaﬁHﬂgn' on in subjects suffering from

or susceptible to MI, AD or other denmentias provides
benefit only to those subjects who are not
ii) administering a safe and effective amount of a composition comprising

rosiglitazone or a pharmaceutically acceptable salt thereof and donepezil or
a pharmaceutically acceptable salt thereof to said subject.

Screening method (i) may involve determining whether the subject has an APOE2
or an APOES3 allele.
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The method may in particular include screening to determine whether the subject is
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There is also provided a kit comprising (i) a composition comprising rosiglitazone or
a pharmaceutically acceptable salt thereof and donepezil or a pharmaceutically
acceptable salt thereof and (ii) instructions directing administration of the PPAR
gamma agonist (typically in the form of a pharmaceutical composition) to a subject
who is not homozygous for the APOE4 allele (for example a subject who has been
pre-determined not to be homozygous for the APOE4 allele). For example the
instructions direct administration of the composition to a subject suffering from or
susceptible to MCI, Alzheimer’s disease or other dementias who is not homozygous

for the APOE4 allele. According to a particular aspect of the invention, the subject
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BT P S n 5T b B Bl S0 o
RCEIHI0B2 G@66108H3S dne itteoARGislamipb acideseanphee dlliﬁ@rescdlsj lfmm/een
T T M
ApoEs aleeqiperaciérised b Gteeprﬂsemaeg)f Wlye bhpeositionsilz) et Arglagposition

%‘F‘ r RE gratc lséf %ﬁf}e én%% ‘of §|l’lgcrﬂ progl%gﬁ th§ aﬂg%\rg at

DeSe
posmon 61. Resndues 61 and 112 interact in the folded protein and since Arg is

positively charged and Cys is negatively charged the ApoE2 and ApoE3 protein
folding is tighter in this region than the ApoE4 protein folding. Although all ApoE
isoforms experience intracellular degradation, it is believed that as a result of
conformational differences between the isoforms, ApoE4 experiences a faster rate
of degradation. The fragments produced in degradation have lipid and receptor
binding sites that in concert cause mitochondrial toxicity. The lipid binding site of
the ApoE4 fragment appears to be a more avid binder of lipids than that of the
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the group consisting of a probe, a prinmer, an anti body

or a conbination thereof. Alternatively in the above
weazpeassiiof the invention the subject may carr pCT@S2006/436597

be determined or pre-determned to carry, a single

A%@EY oohpbhﬁfré@%ﬁd salthe Ll;&poEEﬂ’egmemahWeﬁ)ré bnds wdgjaﬁﬂ:tlislmie
)e or ay e term ne (0] re-geterm to e_ R
iseRan Bl rSeCabu than DR APEES At ABoRS guepRytis
d@ﬁ@w@ diRee mimbﬁ@iaedhwspdhsmgme%rﬁah?nhe symlelpse. This
) - agoni st rosi, tazone produces a.clinica
disspRIPR 8N ARG TBURST NP ChoN T Bdes TEPRADSNA e ICERreing| lidogs or
Iéc@etltB Isasﬁm? iﬁ/ﬁici tFi%aE @6rﬁé|’e|qw1arﬁdb d_?_‘itrledtrﬁ@t :md PRy Atgbr}nkte dihe
no carr e a el e e resl S SuU
eﬁﬁ?ti“é%'%g%\ﬁ@??&%drt?%&r%e%t@bﬂ?r Slﬂ%e t%w'fmééea'egfﬁ\ee‘\%"f
aﬂélé?lp}é:ﬁﬂh@@e. 1) Pa@ bb;%;samd §Batehfoe t@gcs)?ectt's \é\ﬁhlfo_ué @§>|bpm thé . e.
ne e | ITIcant, | nprovenen nor ecl 1 ne on
'%Pr@%ﬁ ﬂ'Ler’ﬁ ﬁ\%ﬁﬁ??ﬁeﬁfréj'lnpt”gﬁﬁ@.& The results suggest

that patients who are honobzygous for the APOE4 allele

¥ - > ¢ :

TR EHRETLNER A REP | S EFLS R B TRl b v
ARQE4 hlteleloali foeexamsple, heccauntliad @ift by theaAROR# sgieeqing npethods

c{é@&ﬁl{eﬂl PLRaression of the disease. Wthout being
|m'teo‘1 by theory, the inventors have attenpted to

rationalise this invention. According to one theory,

I B affibBaInRRL f theGuenteh ticfstisieenap sufte tiroreTypd Ihdiabetes. In
resu renc

i sof or esults in a diffe i.n their protein
argihar REPOFeBL Pt e M1 B b ouaRg WikpoEs e BOR TSR 1
‘didtact eri sed by the presence of Cys at position 112
and Arg at position 61. ApoE4 is characterised by the
presence of Arg at position 112 and Arg at gési tion
Fyeceduess fouthe diagnestic soreening efrsubiecisrio deternisledee Pinsened of
d ithi
B Qe AR gD Yl B RE AR g PErdRS it are withi
the cejpakiities ot pnghsldlediimtherars regi on than the ApoE4
protein folding. Although all ApoE isoforns
Xxperience jnt | lul ar degradat.ion,.it is believed
THebetos b A e e e EEiaRS Hiredty B 8 BeddtlE fosu
iR %ﬁs)éﬁﬁﬁich hﬁjidawﬁ\@[]m@sfenep oEheaNpler ordndiestiy foastaeiple by e
of degradation. The fra ts produced i r i
R g I Rts vt ORHE SreRE v i e ARQRBHRRITIARS,
dlales gthatdnyaxoinding athe pevsibility Yhat dAhaPOEdiadeleiinfiasgntdi t e
of the ApoE4 fragnment appears to be a nore avid
bi nder of lipids than that of the 13 WO 2007/038112
$ETPNIEP 0GE1CY8IESY Tay AgdEzed in APYEBST ¢ AGRINFERSS U8 38poE4
iE6 AR MochdIRg RleMdRisLiMtandi8yigd $hdlhSdsl RhBunochemical methods
or sequencing methods (either of the ApoE protein itself or of the nucleic acids
encoding it). Specific methods include PCR-based methods using restriction
fragment enzymes or TagMan primers.

Immunological methods involve the detection of ApoE isoforms by the use of
isoform specific antibodies. However, immunological detection methods may be
hampered by problems with antibody cross-reactivity, which can impact the
reliability of results.
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mtochondria to a greater extent than the ApoE2 and

ApoE3 fragnments; this disruption also affects
wonbaobsndri al transport fromthe soma to the BYgMARI®6/036597

This disruption can also render mtochondria |ess

nespothemizat methods eeiidedhadewtessitbenlrin Iltaobtdral Paiest r at e

AR SRR FEE B ara B2 bER R AdeRoe 6 JPpasssgy and
U8B5aa16) ) othichvdigdios2s mxﬂh(ms fof détbﬁlnélﬂ@éfese:hdeed)rﬁabtsbm of
Aot O Re B AT i il thb Sl Resshnce &
amnee; of A’ﬂmEqmilecd@HeelrmWfaM/O% 55fargRb e Uusé Imeths pRictied of the
nr%rsér'ﬂ? veng r%” 2[?/, Oéa%m% Cgrg h&ﬁu jggtt e'geaﬁ;%jsa%pllg)l ise
mm wigh msbllw@lsapﬁdei’esignb@{b @ect@@oip?&ﬂy@?tﬁ saifbh@iy l@jﬂcﬁllps.
r fro
B 0 MR < B RS B h8isplc, kR arHOSHe R Bhehe
}smbq'ermetof\Aipr blyd)me;] Bsffj bfeen éppmqspr'ﬁméigﬁ?% dTI@é)ﬁrteﬁﬁr_xce of ApoE4
di.agnostic scr
DR SontiaRe repbdluf o BBt e BREER Brotiel o G alele
Hnl&eMdEZcbmxdlAwEBemeiApd&@rbtiehg:’(o@ts u:‘)tﬁc(;cai;ain ang cydtéihe n
in
IeRBuEE BRIl ot B hisRe nLERE i 5 tslolngtmPicbisdd Srvo the sola
glippedt Mpe phaseacaeigatiousd ApsElirtthelllqwd eatplevdfiiet bassmg over the
#&g'sﬁéﬁcﬁi %B%gl%%?ﬁ % Lngi:/ldh ?\PgEJH ’t? g?slsernl\%!ﬁ rog poé’

Ve or'e
ImmhlrtoaQ@tltntyen meelmm:s:armﬁle taﬁer pERERg caarcthARCEBsupploHdhdisates

POE.
BB AAF LRS- 18,0051 B shOBad 3 el poomea vy
thissapgraach asmanbécpesomt agquiredicd menenoddyices difiesontibbmt ofi ApoE
E9eHai ng et hods, i mmunol ogi cal net hods,

[ mTunochem cal methods or sequencing nethods (either
of the ApoE protein itself or of the nucleic acids

Sé‘tﬁjéﬂblﬁg abb&aacl'%%ﬂﬁ\l'cﬂ\l'ecth@ﬁécﬂ&@ﬁ anB PuHERLBFB! 888 ApoE protein
g@\ restrlct|on fragnment enzynes or Taghan
?frtflﬁ?r@ AdPegifoam thestuisss dpwvram%ort ﬁféhaéﬂt@?ﬁ"@%m
DNA%EQ@HC%ny%ﬁﬁerﬁMnélhﬁeéJﬁ;eaﬂf corh&é?fs@ﬁ oF §1ee64IisSwith known
anti bodj e However, | mmungl ogi cal detection nethods

SV‘OI?Q'dI X F%qyeﬁfj‘espﬁ%ﬁ}%q‘rféerﬁﬁ“t%”e@ﬁt i body

cross-reactivity, which can inpact the reliability of
'ﬁ?esbueFe?redJm tm& 8@&?&%&&&%PB%TéeLA%/%S?A\%ﬁ/%é%Emg PCR-based

methods - primarily PCR of a portion of the APOE gene followed by digestion with
restriction enzymes that recognize the DNA substitutions that distinguish the alleles
and gel electrophoresis or most currently, using TagMan real time PCR.
Specifically, APOE genotyping may be performed using an established Tagman
protocol, a fluorescence detection system that relies upon a 5’-huclease assay with
allele specific fluorogenic probes. These probes only fluoresce when they are
bound to the template. This method is described in Macleod et al. Eur J Clinical
Investigation 2001 31(7): 570-3.  Commercial products for determining APOE
genotype are available from LabCorp and Athena Diagnostics.
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| mmunochem cal net hods include those described in

I nternational Patent Application W94/09155 (rel ated
woaogreasitied pat ents EP0625212, JP03265577 and PCT/US2006/036597

US5508167), which discl oses nethods for detecting the

hEsesmenton cadritivadenciibn inp patient may b eletiragizadysonefor Adre

RSl SithrcBior Sein B 80 gL LB Crenge TS FRanethod
(rtezailsiof eadH oftwttich @eeretribedrisenthicanherBin| &id the adscadTed e
e tacte

f th bj ect . Q. | ood I d
SR PR e e 7B Bl T on
metmdsyhbh%ﬁgkrogl sgmaulplsr_ae im'Bﬂ@/drrineimUindoaB?m@t)Q (ijsi }a |édstem point,
separate r the solid support an est e or e
Bl B n s oV 20 BEBR R A RAER B ot ¢

anti body. The presence of ApoE4 in the separated

ARGRE odoRE) AL iR BRGNS Yo FRnndiR Fodihibel Boral
pYasr gy tRESBEY0-9Nt ai n any cysteine residues and
therefore does not react with and become i nmobili sed

nt.o the so}i d si Prt.. The presence of unbound ApoE
PR PRIoeEt iy oRilR iarioyy ImEaTtay IBbEegat inggpnile
segpent witTdﬁL@atEee&némm/elt the passhigeiof Uk rﬁl&ti‘f@l@%ﬂntl’febﬁd
ahsenc oE .inmmunareactivity jn the liquid s e
BAREDEE Saed b BHACD BRfcr < hibibaby odalfe ihaive RiBtch
wiie ti::'nfegﬁny‘hmrai/emienmpcaol@@fiﬁtive Ifwgﬁ’bembrb%@ﬁ sloabhy or IFailrrest in
ci fici are largely negated . t hi s_appr oac
3Gk b el 5o bR BRI R AR A iRSROID I AP 2 aH absolute
ohdfroweanesttt iratagmitive furiiot=doéssagpean®. reSigitfiuen praigrred methods of
ppr ct} s.involve the isolation and purification of
éi rf%@?”%ﬁ%@"ﬁ%?%i n or the DNA encodi ng ApoE fromthe
subj ect, determ nation of the amno-acid or DNA

B AAHSNE8atY HERBWRINLE HRE JHBRAS eﬂﬁ%@%p@aé narﬂ;ac hRally
or or

h
results wth known am no-acid \ sequences
perePtRdle eaidhereal angl danepgrkorg Ritasmperitineltyasgeripble salt thereof

i e O e Pl

foll owed by digestion with restriction enzynes that
SBeitabimsaeatehipclDNA hgdbagdsi t ut i ons t hat di stingui sh the
alleles and gel electrophoresis or nost currently,

usi ng TagMan real time PCR Specifically, APOE
éélﬁﬁh?%/m%@aﬁﬁtyw@@ Freepigblesagits f ingighiazens aml daytepazil include
TRl Wth QM orginit laHATRPGHIC ScidebBsdsb@n Syst em t hat

relies upon a 5 -nuclease assay with allele specific
fl uorogeni c probes. These probes only fluoresce when
Phaynaapeticaliy acubptabld ed tedipdragadts indhide theddioemed from

PERECITESDYRDBENS Jofls oo raneapicBb il i ayente
hoaticdtlgornacetingripelylacetic, sulphamic, sulphanilic, succinic, oxalic,
fumaric, maleic, malic, glutamic, aspartic, oxaloacetic, methanesulphonic,
ethanesulphonic, arylsulphonic (for example p-toluenesulphonic, benzenesulphonic,
naphthalenesulphonic or naphthalenedisulphonic), salicylic, glutaric, gluconic,
tricarballylic, cinnamic, substituted cinnamic (for example, phenyl, methyl, methoxy
or halo substituted cinnamic, including 4-methyl and 4-methoxycinnamic acid),
ascorbic, oleic, naphthoic, hydroxynaphthoic (for example 1- or 3-hydroxy-2-
naphthoic), naphthaleneacrylic (for example naphthalene-2-acrylic), benzoic, 4
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genotype are avail able from LabCorp and At hena

Di agnostics. 15 WD 2007/038112 PCT/ US2006/ 036597
woOnp7aseiTent in cognitive function in a pati enPCTRR2(96/036597

determ ned by one or nore established nethods for

(AXABRJBNARAS- 6P Y- h?ﬂn%(v\géen@b@ @thlefb%ﬁfmé hye r%%g@ﬁid‘@d

(details of each ich are describ
trarenaacTyAR dor peane ddr %ﬁr@aneqwuéacmwemxw@ n

incorporated in their entirety by reference). The

AT T oD g Al B, s
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ol r |l e . method is the
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at\@%n&ﬂ)ygoégl@dm?r)lne By "inmprovenent in cognitive
function" is meant an inprovenment in cognitive
treatment with drug treatnment over the passage of tine
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function with time an "inprovement in cognit
ydipepiedde- enbraces a slowing or arrest in decl i ne as
wel | as absolute inprovenent. As is shovvn i n Exanpl e

ConsBEArt e Sefle el SR s Ber RO o s b Bk
thm formeemay be uséd invihé brdsen’cihwttiomo those skilled in

the art that the rosiglitazone or a pharmaceutically

cept able salt thereof and donepezil or a
S‘Swap ReBIatiens Inplugde diapseder @ak aptentand (iseludingwyibeiganeous,

imfRBaniictramusdtar RirBveHous BAE ﬂ‘ﬁi‘éﬁH?&:Ul‘éﬁ)' fn}ﬁa@ﬁ&’?gﬁ r?q fine
I ates. Sujtable solvates include dr ates tab

15,91 TBiss| Which mey D sleaergiac by fﬁﬁaf)’sd%flVQr'WSa’fXW%Ofand

ndé!ér@l%lsé pfdé@ur‘#éé@ aetrcflébﬁse nfal.%’hg@r@ dMﬁsﬁffﬁergb Qél%yéhﬁalqgg via
g'@ﬂi‘%‘z&l c aci ds or bases, Pharmaceuti cal acce

dPetRbANcsiapieal (m&dm@errnabs Bugegk: ﬁé@lm.u@lrﬁn intraocular)
dayraistedion fal’shouéw HeQR6ABUkablS WuRWEY Bep&id lﬁﬂo‘ﬁ for example the
tartarig ric, lactic, pyruvic,
copbTgribe Bth @m ThP SAERATRBSEPY CORNAMNPS, prasented n ui
deshgdfanh bh€ mayuetirBpdred B ahy 64 ﬁhemdg%elfﬁioﬁ)n% the art of
oxal o

I
eWBte A PR BE i AP IRBANG st or

aem‘a’tioﬁ \A@mttﬁ)é U@/ﬂ@ﬁ\!ﬂh:@ﬁ @Bmﬁltut@&@&ﬁﬁé’ﬂe@éegéébfy ingredients. In
onic or n

al.ene ht hal enedi sul phonic),
G AL Pl P 57 o 568 Yo Pk BRI Biing into
ae*sclitftahih ehe @cﬂbéﬁndréldh@tﬁi WithNi@ i Garddr® br frehBiliBed BORMAriers or
b”!%t hr}él then, |ft necegsary, shaping the product into the desired formulation.

Formulations of use in the present invention suitable for oral administration may be
presented as discrete units such as capsules, cachets or tablets each containing a
predetermined amount of the active ingredient; as a powder or granules; as a
solution or a suspension in an aqueous liquid or a hon-aqueous liquid; or as an oil-
in-water liquid emulsion or a water-in-oil liquid emulsion. The active ingredient may
also be presented as a bolus, electuary or paste.
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or hal o substituted cinnam c, including 4-nmethyl and

4- met hoxyci nnam ¢ acid), ascorbic, oleic, naphthoic,
woyadirmsgnapht hoi ¢ (for exanple 1- or 3-hydroXxyP@1/US2006/036597

napht hoi c), napht hal eneacrylic (for exanple
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and the donepezil is in the formof donepezi
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rdcfﬁé@@ﬂ%@e&tﬁ@ammmdrﬂmamﬂa bt@rile, suspradictsi WJLnCI'( may ir@wdﬁg
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uﬁa&d@@ér&nulmbs@ ceraaiaesy for emm;b!b abaled pmporien sdd vias, ap@g
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trmokrferne fiGuidtaoior, fal daopihsaihe orrwatermmmja@tloe, inyoediatayyorior

or exa
¢ G poestRber e R ol iins 43 ispbBRo X me{ B propared
frofestenie pdwders Lgrahuleslasagbletoofithe Kidmagvidisyespdbest by
any of the nmethods well known in the art of pharmacy.
Al'l methods include the step of bri n e active
Diryigewdrreamppsitions o picabds e the 't‘ﬂ gwhﬁ agion [y iR

e?ée’rﬁéﬂrie' lf)éjtn%%et‘?cﬁg lrpéarﬂgfeg af8 CaRERIY dof ft@fe%*ﬂnpl@tg%latlhé or

ormul ati on d f
oo p s e M BB S B O T
#o%%?glbﬁ@%r%tahoﬁé SeHefalgohiaf! & pelddririiglior icharatdedt the
solid carriers or oth and then, if neces
commpHOthe MYPORAAS Hedaple et pate CacALtElcipient
EBétHhﬁe?tsh&n% Rlonds 8- iR pbipRapdtRFIEES (d.4VeNbde0sr starch)alt)se of

or oral administration nmay be presented as discrete

laripsesis SIRIPITs capsul es, cachets or tablets each
containing a

Spray compositions for topical delivery to the lung by inhalation may for example be
formulated as aqueous solutions or suspensions or as aerosols delivered from
pressurised packs, such as a metered dose inhaler, with the use of a suitable
liquefied propellant. Aerosol compositions suitable for inhalation can be either a
suspension or a solution and generally contain the compound of formula (1)
optionally in combination with another therapeutically active ingredient and a
suitable propellant such as a fluorocarbon or hydrogen-containing

chlorofluorocarbon or mixtures thereof, particularly hydrofluoroalkanes, e.g.
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predeterm ned anmount of the active ingredient; as a
powder or granules; as a solution or a suspension in
weano@gagans |iquid or a non-aqueous |iquid; orPas/Us206/036597

oil- in-water liquid ermulsion or a water-in-oil liquid
d%mbl &Lﬂ?{&rorﬁ&ﬁaﬁ&ﬁﬁéﬁ%rbﬁl%&ﬁéﬁﬁﬁe Mhlorete&8-106roBihaRe Nt ed
['ectuary aste. 17 WO 2007/038112
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ieveatiph. eV\lEhahltthEempIGmtI&ElaCifOee itiwil] typlcald)/rbe prepeniiagtneillgd lactose,
riar Se, s RO
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Dry povvder conpositions for topical delivery to the

| ung i nhal ation na for exa be presented in
Ieawéwrwam fqrayééeobw'ﬂf Uy ngﬁbﬂ%“ a%lf%auﬁ Nghiclgs with
b 88865 ol geh® suRK 2RhiBkdniHy atRined bafiersans bradi@bt alkdliab
use in an inhaler or insufflator, _Powder blend

Fhystiedth. dsionieyeacistip ea?ﬁtapha@'-%m$ mx for

| nhaI ation of the conpound of the invention and a

%@lfgr l?ﬁé@gﬁ{j lgﬁ?e%uga?gﬁ Hg?rt/e% n‘flﬁ{ﬁgé Wftﬁi a‘aﬂ%ous vehicle

F5nce sacc
Wﬁh ’gpe ddditibn stagents senhats) acidusrealicHli, blufm;tsgb% igotonicity adjusting

&Jée%f(se&r a%qmicrobials. They may be sterilised by filtration or heating in an

autoclave, or presented as a non-sterile product.

Formulations for rectal administration may be presented as a suppository with the

usual carriers such as cocoa butier or polyethylene glycol.

Formulations for topical administration in the mouth, for example buccally or

sublingually, include lozenges comprising the active ingredient in a flavoured basis
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Spray conpositions for topical delivery to the |lung by

i nhal ation may for exanple be fornulated as aqueous
weabortoseing or suspensi ons or as aerqsol s del i veCewstewenses97

pressuri sed packs, such as a netered dose inhaler,
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ent ree or may optional con
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somtisike é&imiﬂlsﬁé@d tova shbjaciMdlcéer 6§y glf a"i‘né'ﬂﬂe%rdogggé/ fHgd

Nt o an_actuat or (ng ovid

Rt s iR abadin B'G Sp0BASRE i statorpashonly be

admivastated@nce et dab ! Thihdd@infent RRERG fofAuIRRSHSI | @shglﬁ%lz%ﬁe
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Péi'ﬁe FEWICE corigine tyo diffenant agvemoatresitions, an- 5

lmm\edlaw rfele@b@ﬁorhﬂ}éltxﬁlg afd é'%lf%@é%ﬁ@fdﬂﬂh%ﬁ&ﬁ ORReRBlck E%
h [l airways. To

ok rg{?grbg, §n inhaled to reach the sma
ﬁé?ﬁ‘ L8 R% e LREPls 9tby cefidoss dirprgh wblcbhokene
panétiate, dneds & ifiitediite %I@&Qécdﬁﬂ)oﬁﬁifd 5% ®thE rrfo%ﬁl% elledue

t1 ona nmgan nm croni sation desired

dFPé]‘\éfr?‘Sﬁ‘"ﬁﬂ%e%%”tseé'a%fﬁagefﬂs%?OFBSP"%P' release£4 sqsiglitazone which

obtairsi ty bpifmal PhafredcaRingtic plagleparticl es will be
crystalline. Wen a diluent/excipient such as | act ose

i s enployed, generally, the particle size of the
Derepgsileont th@,.qﬂnerﬂjlendtneﬁdlg‘em pirartriaaokindte dhalmtedidtics to
n the
B e e end sy A6 oo Padaheces
fQW‘Ma@@In ine@eierste achighea @hee Aoy Kosage legimeé35% of | act ose
particles will have a MVD of 60-90 umand not |ess
f“ an 15§/ A g a MVD of |ess than 15 um
Srhedis e aQ}SPEle OrWHW'B'é CPrfRINNgRoIYrasidliRzang erdidonapezil
simautd e desigrsedvie inglireshatidcbeptable pharmacokinetic profiles are

achieved for both drugs, particularly if a once-a-day dosage form is required.

Surprisingly, the present inventors believe that it is possible to produce a similar
formulation to that of WO 2005/013935 in which donepezil is included in the
immediate release formulation, without substantially affecting the release profile of
the rosiglitazone. Such a formulation forms a further aspect of the present
invention.
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the addition of agents such as thickening agents,
buffer salts or acid or alkali to adjust the Ph,
woOoei7easarty adj usting agents or anti-oxi dant SPCT/US2006/036597
Sol utions for inhalation by nebul ati on may be
Therefou, dib et aniotter aspentjaitba prasehi iovention thhret i praxidigd ainamal
ents such as acid or alkali, buffer salts,
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Formul ations tor topical admnistration in the nouth,
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| ozenges conprising the active ingredient in a
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such_as glycerin and glycerine or sucrose and acaci a.

| t s%ﬁ"g’ c{55?'Iderstoodthat in addition to the
ingredients particularly nentioned above, the

The e @lddRias rQIfea§J"n%dn@%edbﬁﬂdé@ltlBﬁWhidHQ{a@,%eﬁHEQQned to

agent s conventi onal he "art_ havi ng@(lr egar tO t he

pquyée QN%WW%WM‘“%‘CML{R aRshincluges @glayRsl Rulsadsew
sﬁé{hh@@ lSed sy@{e%s agier %Io%broﬂri &Y dBbimdtiohy %general

flavouring agents. It preferred that

th
h@wwsﬁh@.seﬁoncbcwquaﬂ%ferwatesm SUSHRRSS r§i€@§%.°&ﬁ°ﬂ8éﬂ4e

c6RBPLE GahiRRkyshraBagccurs when formul ating a
conposi tion Conprising both rosiglitazone and

donepezil, is that the two drugs have wi dely different

Tipb @ram!oed{genfetm mayhfar agdreple steke the fion oba &ibfet irhehiop therfirsh
ar macoki net i fil

P PR SR SR delab B3 Bt 3880 i ety

tsotmgtisies admi ni stered to a subject twi ce per day. If

a nodi fied dosage formis provided such as that

descri bed in WO 2005/013935, the drug need only be

Adarriivay. dhetrsbarctssend GapPosHAS Tk R EMUPREEURIRS:

formul ati ons of rosiglitazone which conprise a core

I\?‘%@aﬁlgﬁntteg éﬁ]ci e‘@rg%géétg ?Fé@%ﬁht‘é&wﬁﬁ%??ér il Qu gg%g for

eikampigl ladtosmsphiBhes. t abl et is  surrounded by a coatl ng,
for exanple ethyl cellul ose, through which hol es

V{;enetrate one to the immedi ate rel ease depo nd one
ert the org) giopagafiora campisesgayipartiqgieg,th %??g‘gﬁ% rst

c%ﬁ%éﬂ&n FillieaBlary 8 uhesHb® br haleaneninctiosdl ebat, AAoRAEs
thosecof the second composition will usually have a functional coat such as an
enteric coat. In this embodiment, the first composition may comprise beads which
contain or are coated with both rosiglitazone or a pharmaceutically acceptable salt
thereof and donepezil or a pharmaceutically acceptable salt thereof or, alternatively
comprise a mixture of beads containing or coated with rosiglitazone or a
pharmaceutically acceptable salt thereof and beads containing or coated with
donepezil or a pharmaceutically acceptable salt thereof. The multiparticulates of
this embodiment may be filled into a capsule.
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obtai ns the optimal pharnmacoki netic profile.
Donepezil, on the other hand has different

woheo7agiaki netic characteristics to rosiglitarPonaSane036597
in general it is not necessary to provide a nodified
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%@é&%@ %%?%SL%?N@W&E%{“# P of rersg r&ﬁ'S@BhJﬁFVPB'PH@“
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res:etaatpolyménh; aane| wel Usovre thi the artand age Bed) ek mmmﬁ iirf Wan
5§ I OSi I|ta one or armce utical
SRER 03T I i PR el PR TS e acetates,
caethaasrs, Mywmamtatewhtmlataqu@hmomowl m'éhqllde&mlme
F')'q@aq%t%l Sd rel ease” neans a conposition which has been
ed to

produce a desired pharnmacokinetic profile
and includes del ayed pul sed and sustained rel ease

i
%ﬁ?@ﬁ%@vele‘és&vﬁv&ﬁs‘}t@@g% %F C’[g% %@Eﬂ/e%oeg:; ({S\Ifgg gqlﬁlr;e bétiod of up to

IAGHiS, Aisably 4o %Bpwﬁn@srer@p@a@éy 13 24hesy  conbi ned
w th del ayed rel ease. The oral dosage form rmﬁ ;or
I t he
SRR e S B ity B LR ol GRbete ot Shuay
iB dqidetdoren, Inapelisntegratrdeoradybgling vatrideay er s.

The sustained release matrix may be a tablet formulation. Suitable non-
disintegrating matrix tablet formulations are known in the art and are provided, for
example by the incorporation of one or more of methacrylates, cellulose acetates,

carbomers and hydroxypropyimethyl cellulose into the tablet.

Alternatively, sustained release can be achieved by the provision of multiparticles
(as defined above) coated with semipermeable membranes such as ethylcellulose

polymer.

The oral dosage form described above may be coated with an enteric coat and
therefore, in yet another aspect of the present invention, there is provided an oral
dosage form comprising an erodable core and an erodable coating around the core,

wherein the core comprises:
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Alternatively, the first and second conpositions may

be multiparticulates. Milti-particulates include
wdnog/csgiated or drug contai ni ng non-pareil subBCTASE®E/036597

for exanple | actose spheres. Wen the oral dosage
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ude har osefs for exa | act ose and nal t ose.
oSieltEcons A @0'1%982'&6%85 §9rBACY Lgs syhslerianirya) said
oEepiregs), andithidugi erogivhiop iRl coabfld Lihddt ppé-dedehfihed pH conditions.
formul ation aids such as nmagnesium stearate.

Alternatively, as discussed above, the i medi ate
Fleg ecis enaycrppusise Ringiakaydedf ieach bithe ficat andecond compositions.
mul tiparticles which are uncoated to allow i nmedi ate

i tazone or phar maceuti cal |

rel ease of the rosi
'5@&5%‘1%5[88 hat 5“% eIPRgR gLTPe&ﬁaﬂrwdﬁ @Hedﬁnengﬁmtgnd may disiftegrate
mﬁmamym ethioil aiebumaqa@?ruts ab blit%s@@é bn tbaBEEith el?eérws?#nentm
Venl en obt a Stric
L%%Fs% @Wtﬂ%? gFﬁﬂ? Seqtact tp{es §§efﬁrr?%’n #@r%red%b&% %Qﬂ“élg ok
ammﬂmmyg JeMphase datihdd, pnaﬁéteﬁmh@d p;a r‘:hr%ﬁﬁd’ld @Bwhich it
W a

artlc ate s res, ate
R e B B SR e 2 B LS. e bl 4 5106
aal mnarmefaremwwa lthe FangwMHI kot 6t Rrdlsoasteicnied thdt Meeshtedr
2005/ 013935. They i nclude pol yners

%%?ﬁgé? C}?&%Q@??}Pat es, cellul ose acetates, carboners,
pol yvi nyl acetate pht hal ate and hydroxypropyl
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rel ease of the active agent over
material are well known and are descnbed for example in WO 2005/01 3935

Particularly suitable enteric coating materials include those based on methacrylic

acid polymers and copolymers such as that sold under the trade mark Eudragit L30.

Typical size openings in the coat are again as described in WO 2005/013935. In
general they are in the range of about 0.19 to about 50.3 mm?, which corresponds
to a circular opening having a diameter in the range of 0.5 mm to 8 mm, preferably
2 mm to 4 mm. The size of the opening(s) will depend on the overall size of the
tablet and the desired rate of release. The opening(s) may have any shape but a

rounded shape, for example substantially circular or elliptical is generally preferred.
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26 hours, suitably 4 to 24 hours, nore preferably 12

to 24 hours. Sustained release is typically provided
woyoargasiat a sustai ned rel ease matri x, usual | yPCT/WS2006/036597

tabl et form non-disintegrating or eroding matrices.
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descri bed above nay be coat ed with an enteric coat and

&9ferefore, in yet another aspect of the present
invention, there is provided an oral dosage form
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| Ses:
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sfggcaﬁd JSVl&@é £338s V& BEAkilcoMdoliragueous medi a;

sec ositron conprising rosiglitazone or a
pharnaceutlcally acceptabl e salt thereof fornulated

Asd proteetion fie thd €lre assteriai 16 pnatvamt contdrhinatiunudtie opedings

The erodabl e c fur er c

N R g R LA L e SR
iRdbcle P Eid dtbabu forfditep foeiatiat bfithe bpeniagise and

comuni cating fromthe environnent of use to the core,
wherein rel ease of the rosigli tazone_a_nd donepezil
Tfheomsaqurms dleswibed abevshshauitt allem e rofiditapens and donepezil to

EQ% ﬁ\)su@ﬂg VHS{ i onﬂ ?fa@ﬁ'a%n@%ntﬁaﬂ@n 605Hth BQeMQ%er

rmne 1 ONS e core may onprise a
rsaln@lr@dleéye pptuﬂU@al@\rel evertehed hour Perigghao §ie¢ @r@@mbmed once-a-

rgagg%gfo%%ecdtgsh onruﬁﬁt rred that the erosion of the

I's pH dependent ad may di sintegrate
partlally or wholly, become porous or dissolve on
Ralteacly debdribedmbeve ithoinnembdmslhave shown that rosiglitazone is most

effective in the treatment of subjects who are not homozygous for APOE4, and in
particular subjects who do not carry the APOE4 allele.

Therefore, the uses and methods described above for combinations of rosiglitazone
and donepezil apply equally to the specific oral dosage forms of this aspect of the
invention.

Although it is preferred that the rosiglitazone and donepezil are co-formulated,
alternatively that they may be administered in separate compositions
simultaneously or sequentially. Typically when the rosiglitazone and donepezil are
not administered at the same time they are administered within such time that they

have therapeutically effective plasma levels for an overlapping period. Suitably
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fluid to allow the fluid to contact the core.

Preferably, the erodable coating is an enteric
woaedvioaglizi .e. it has a defined, pre-determ nedCpids2006/036597
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and second conpositions. In this case the core and
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tRE MRS iIRGR$S to the first conposition and a second
openi ng provi des access to the second conposition. As

a protection for the core material, to prevent
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Figure 2 shows the model adjusted ADAS-cog change from baseline in the
genotyped population of Example 2 by treatment regime and APOE allele status.

Figure 3 shows a plot of model adjusted ADAS-cog change from baseline in the
APOE4 heterozygote (“Het”) and APOE4 homozygote (“Homo”) populations of
Example 2.

EXAMPLES
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the core or the dosage formafter formation of the

openi ng(s). The dosage forns descri bed above shoul d
wablbarwsgine rosi glitazone and donepezil to be peraas®d036597

in such a way that the plasma concentration of both
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IROKPIGHR O ASIOEPOE4, and in  particul ar subjects who
do not carry the APCE4 allele. Therefore, the uses and
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RS BRSO 80 e
spelingtian wittedordpszije f or ns of thls aspect of the
invention. Although it is preferred that the

osi gl i tazone and dognepezil are co-fornmnul at ed,

xanplet - Prenaration of rrsjglitazonsemaleste.exipadedirglease tablets

separate conp03|t|ons S|nultaneously or sequentially.
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PCT/U82006/036597 when r03|gI|tazone is adm ni stered

@&Mﬂzbh@@x@ﬁ&eoﬂ@l&a@éfﬁbﬂkﬂ donepezil it is

fornmul ated for once per day adm nistration. Wien each
active is formulated for once-per-day adm ni stration,
Atcorgoudsifobeed irbiithe eaflowingatompasitiomct i ve i s t aken
daily. A suitable daily dosage for rosiglitazone (eg
as rosiglitazone nmaleate) will typically be in the
range 0.01 ng to 12 ng (for exanple 2 ny, 4 ng or 8 ny
daily). A daily dose of 8 ng or nore eg 8ng may be
especially suitable. In the context of the
application of the present invention to APCE4

het er ozygotes, admi nistration of higher doses of
rosiglitazone (eg 4ng or nore, for exanple 4ng or 8ny)
woul d seemto be advantageous. A suitable daily
dosage for donepezil (eg as donepezil hydrochl oride)
will typically be in the range 2-15ng, eg 5ng or
10nmg. Thus suitabl e dosage fornms according to the
present invention may contain 2ng, 4ng or 8ny
rosiglitazone (eg as rosiglitazone nal eate) and 5ny or
10ng donepezi
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(eg as donepezil hydrochloride). It will be understood

that the conbi nati on of nedi canents of the invention
woryo7iosgid2 use in prophylaxis as well as (nor ePCT/US2006/036597

suitably) in the treatnment of subjects suffering from
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resin soluble at pH 5.5 to a total weight of 217.3 mg.

An opening of diameter 3.0 mm was drilled through the coating in each of the two

primary surfaces of the coated cores to expose the surface of the core.

The final tablet contained 2 mg rosiglitazone — 0.75 mg rosiglitazone within the
immediate release layer and 1.25 mg rosiglitazone within the modified release
layer.

(b) 4 mq rosiglitazone extended release tablet

A core was formed from the following compositions:
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Conmponent Proportion (%W w Rosiglitazone (as nual eate

salt) 1.99 Lactose 97.48 Yellow iron oxide 0.03
woOhgTassum stearate 0.5 Table 3 - 2 ng rosigli PaT@SE006/036597

tabl et second conposition (nodified rel ease |ayer).
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__s_alrf\ 1.1 HPMC 30.-0-——Laectoss
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rosighit Il"ﬂ tte |llleu|aT€ B and
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by compression to form 7 mm normal concave bilayer tablets of 200 mg (50 mg of

the immediate release layer and 150 mg of the modified release layer).

The tablet cores were coated with a HPMC-based sub-coat and a polymethacrylate
resin soluble at PH 5.5 to a total weight of 217.3 mg.

An opening of diameter 3.0 mm was drilled through the coating in each of the two

primary surfaces of the coated cores to expose the surface of the core.

The final tablet contained 4 mg rosiglitazone ~ 1.5 mg rosiglitazone within the

immediate release layer and 2.5 mg rosiglitazone within the modified release layer.

(a) 8 mqg rosiglitazone maleate extended release tablet

A core was formed from the following compositions:
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63.6 Silicon dioxide 0.5

by compression to form 7 mm normal concave bilayer tablets of 200 mg (50 mg of
the immediate release layer and 150 mg of the modified release layer).

The tablet cores were coated with a HPMC-based sub-coat and a polymethacrylate
resin soluble at PH 5.5 to a total weight of 217.3 mg.

An opening of diameter 3.0 mm was drilled through the coating in each of the two

primary surfaces of the coated cores to expose the surface of the core.

The final tablet contained 8 mg rosiglitazone — 3 mg rosiglitazone within the

- immediate release layer and 5 mg rosiglitazone within the modified release layer.

Example 2 - The effect of PPAR-gamma agonist (rosiglitazone maleate)
treatment on ADAS-cog and CIBIC+ in Alzheimer’s patients.

Method
Analysis for the full intent to treat (ITT) population was performed on 511 subjects

who were randomly allocated into one of four specific treatment regimes.
Genotyping analysis was performed on 63% (323/511) of the ITT population.
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populations by treatment regime.

Table 8 — Summary of genotyped population.

Rosiglitazone | Rosiglitazone | Rosiglitazone
Placebo Total
2mg 4mg 8mg
N=78 N=323
N=85 N=80 N=80
A Mean 71.2 70 68.8 70.5 70.1
e
g (SD) (8.94) (8.58) (9.56) (8.02) (8.79)
51 53 47 54 205
Sex | Female
(65%) (62%) (59%) (68%) (63%)




Neur opsychiatric Inventory test (NPI, for further
informati on see Cunm ngs et al (1994) Neurol ogy 44,
w@a2087/02814) at the start of the study (basel i nefTansen06/036597

during the course of the study (after 8, 16 and 24
weeks of treaf merfiRosigitakoge wnbmﬁtamaeqﬂﬁgﬂtat&e
usi ng t he | Plapeheo |PCR-hbased net hod of Mleod _et al | Total
2001 infra. \Ak dtati Sf¥s refl eMYast |obse?W8d | y_30a
assessmentf carri gd foques d (LOCFN=80BaSUr enaisn
Ta | —detgils—of
the ggpat pe&’and ful 14 TT popul i ons |by t r<éat ment 118
regine. T b Su ry of [ gengfiyped populigtd.pn. 37%
Rosli gl | ta_nn%@ Lgli fnn):lmp rlciJStl_i/ﬁzﬂmEj P _f@ggbg ( )
Total 2mg 4ng 8ng N=78 N=323 N=85 N=80 N=80 Mean
(7é 32)70(287%@.53@9, gé&@llﬁn@té&ﬁe&%pél&h&ﬁ) (9 56)
ex
(59% (68%(SD %"6‘%6/’@ R%QWQOQ*?FGﬁEi'i@%T/B@W?%S%M
Rosi gl it aZ i sji gl i Qﬁ,go ROSi gimhg azorje Pl ggmgbo ‘
Total 2ngy Neg2Bny N=323 N=85 N=8Q N=80 27 3pN=511
33 26 118 Mal e (35%N=('3§% (41N=1300y |( 37132
A Mean 71.8 70.9 69.7 70.5 70.7
e
g (SD) | (8.23) (8.46) (8.97) (8.47) (8.55)
77 71 73 87 308
Female
Sex (63%) (56%) (56%) (66%) (60%)
45 56 57 45 203
Male
(37%) (44%) (44%) (34%) (40%)
Results

It should be noted that in the case of ADAS-cog higher scores indicate reduced
cognitive function. A negative change from baseline over the course of the study
therefore shows an improvement and a positive change from baseline shows
decline. Similarly a negative treatment difference shows that treatment resulted in
improvement relative to placebo and a positive treatment difference shows that

treatment resulted in decline relative to placebo.

Higher CIBIC+ scores indicate a greater level of decline with scores below 4
denoting clinical improvement and scores above 4 denoting clinical decline. A
negative CIBIC+ treatment difference therefore shows that treatment resulted in an
improvement relative to placebo and a positive treatment difference shows that
treatment resulted in decline relative to placebo.

ITT population

Table 10 summarises the model adjusted change in ADAS-cog from baseline and
CIBIC+ results at the end of the 24 week trial for each of the four treatment regimes
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Faple 10 + Surrifedy) ef hOdelumimBidosABASReg wﬂge fAshh Uadifle after 24

at the end "BE% hY eat R AP (LOCF 51 T L aSRIBOVNe | our
treatmept reginmes 31 MO 2007703812 PCIT USZUUG/ 036597
Treatment P-value
. Difference (95% for
Variable | Treatment Regime | LSMean (SE)
confidence limits) | Treatment
Rosi — Placebo | Difference
Placebo (n=122) -0.4 (0.55)
ADAS- | Rosi 2mg (n=126) -0.2 (0.54) 0.25 (-1.19, 1.68) 0.74
cog Rosi 4mg (n=128) -0.9 (0.54) | -0.46 (-1.90, 0.97) 0.52
Rosi 8mg (n=130) -0.7 (0.53) -0.27 (-1.70, 1.16) 0.71
Placebo (n=122) 4.0 (0.10)
CIBICS Rosi 2mg (n=126) 3.8 (0.10) -0.16 (-0.44, 0.11) 0.23
Rosi 4mg (n=128) 3.8 (0.10) -0.16 (-0.43, 0.11) 0.24
Rosi 8mg (n=130) 3.8 (0.10) -0.22 (-0.49, 0.05) 0.11
Genotyped population

Table 11 and Table 11a (which reflects the inclusion of 2 additional subjects)

indicate the results of APOEA4 allele determination in the genotypes population.

Treatment regimes were allocated prior to APOE4 allele determination, despite this,
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in the ITT popul ation.
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enolfrg) §80p R oy PAEAL) - o7 el b 3%%% 7150 (47%)
1. 16) 3371 BRICEEbo (B#122) 4.07((@%)0) [C BV((B%ROSl 2mg (9%)
(n= 14@238( .10) |-0.18 (-0{44, 0,11) 0.23 ,Rosi |4 o
(n=1285""3[ 8 (0 10)|-0.18 (-0| 43 @A) 0. 24 0 Rosi |8 (<1%)
AP =130)2 3| 8 §(6%)0) | - 0425%] - o 496 (6%()5) . 12 (18360t y pear (8%)
puliaty op 111 A ic LCts t o
Copiescl ysi on o%bzadi t?ggeé%ﬁ OJ ect s? \5\,h cat?:H %e He 4 (36%)
resulit 9 of 4886%)al | éP58te}) ef m4|56(67%m | n ﬁﬂé&@é)’lot ypezs) (56%)
Apo@ﬁui [0 1 | | o€ O Y
.APCEzLaf'ﬁSI ol %Il 2r m ﬁgt(%%ﬁj des Lﬁd'g% gé%% # (44%)
Carriage7/ 0@3112433(@$?/00Js>096/(5%)597 45 (57%) 42 (54%) 179 (56%)
Table 11a — Summary of APOE allele status by treatment group.
Rosi Rosi Rosi
Placebo 2mg 4mg 8mg Total
N=78 N=85 N=80 N=80 N=323
N | 78(100%) | 85(100%) | 80 (100%) | 79* (100%) | 322 (100%)
4,4 | 5(6%) 4 (5%) 6 (8%) 12 (15%) 27 (8%)
3,4 | 27(35%) | 31(37%) 28 (35%) 22 (28%) 108 (34%)
APOE 24 | 3(4%) 1 (1%) 1 (1%) 2 (3%) 7 (2%)
Genotype | 3,3 | 35 (45%) 43 (51%) 37 (46%) 36 (46%) 151 (47%)
2,3 | 8(10%) 6 (7%) 7 (9%) 7 (9%) 28 (9%)
2,2 0 0 1(1%) 0 1(<1%)
APOE4 2 5 (6%) 4 (5%) 6 (8%) 12 (15%) 27 (8%)
Copies 1 30 (38%) 32 (38%) 29 (36%) 24 (30%) 115 (36%)
0 | 43(55%) | 49 (58%) 45 (56%) 43 (54%) 180 (56%)

33
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tr‘J@ hlghest 8 mg rosiglitazone dosage oompared to placebo (P =0. 027)

APOE4 heterozygotes (those with a single APOE4 allele) do not show any
recognisable trend. Although there is some decline in the group receiving 2 mg
rosiglitazone, both the 4 mg and 8 mg dose regimes show little change, and none of

the points are individually significant after 24 weeks of treatment.

APOE4 homozygotes (those with two APOE4 alleles) show a relatively large
positive change in ADAS-cog scores as a result of rosiglitazone treatment. There
was some evidence that this decline was due to treatment at all three dosage levels
after 24 weeks of treatment (unadjusted P<0.05), although sample numbers are
small. However, the extent of clinical decline as a result of treatment decreases
with increasing dosage level. It is not clear whether the clinical decline in the
treated group is due to rosiglitazone or due to the natural progression of

Alzheimer’s disease.
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APOEA4 alleles being shown together). Figure 3 shows a plot in which data on the

APOE4 heterozygotes (indicated by ‘Het E4+’) have been separated from data on

the APOE4 homozygotes (indicated by ‘Homo E4+’).

A clear trend of cognitive improvement as a result of rosiglitazone treaiment is
particularly apparent in the APOE4- individuals. At all time points (8, 16 and 24
weeks) the placebo group shows a continued decline in cognitive function, whereas
those treated with 2 mg, 4 mg or 8 mg of the PPAR-gamma agonist show marked

improvement.

The situation with respect to APOE4+ individuals is less clear. After 8 weeks of
treatment, those receiving placebo show a slight decline in cognitive function, while

all those receiving rosiglitazone (2 mg, 4 mg or 8 mg) slow slight improvement.
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Similar results were identified using the Disability Assessment for Dementia (DAD)
test (Gelinas L et al. Am J Occup Ther 1999 53: 471-81). A prospectively defined
test for interaction between APOEA4 carriage status and DAD scores at week 24
was significant (P = 0.006). Subsequent testing demonstrated a pattern of resuilts
that is qualitatively similar to that for ADAS-Cog: namely, APOEA4- subjects
demonstrated improvement on DAD, whereas APOE4+ subjects demonstrated no
improvement.

Similar results were identified using the Neuropsychiatric Inventory (NP1) test
(Cummings et al (1994) Neurology 44, 2308-2314). A prospectively defined test for
interaction between APOE4 carriage status and NPI scores at week 24 was
significant (P = 0.086). Subsequent testing demonstrated a pattern of results that is
qualitatively similar to that for ADAS-Cog: namely, APOE4- subjects demonstrated
improvement on NPI, whereas APOE4+ subjects demonstrated no improvement.

Table 13 and Table 13a (which is an updated analysis taking into account additional
subjects) shows the CIBIC+ results after 24 weeks, separated by APOE4 allele
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Rosi 4mg (n=43) | 3.76(0.18) -0.19 (-0.60, 0.22) 0.44
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Rosi 8mg (n=23) | 3.68 (0.25) -0.20 (-0.73, 0.34) 0.54
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1 Rosi 2mg (n=31) | 4.32 (0.21) 0.39 (-0.09, 0.87) 0.18
Rosi 4mg (n=29) | 3.97 (0.22) 0.04 (-0.44, 0.53) 0.88
Rosi 8mg (n=23) | 3.70 (0.24) -0.22 (-0.74, 0.29) 0.48
Placebo (n=5) 4.38 (0.52)
5 Rosi 2mg (n=4) 3.46 (0.57) -0.91 (-2.19, 0.36) 0.24
Rosi 4mg (n=6) 3.93 (0.47) -0.45 (-1.59, 0.70) 0.52
Rosi 8mg (n=12) | 4.29 (0.33) -0.09 (-1.09, 0.92) 0.89

APOEA4 copies *treatment interaction P-value = 0.21

Discussion

The results of Example 2 show that treatment of AD patients using the PPAR-
gamma agonist rosiglitazone leads to a non-statistically significant trend to a

general improvement in the ITT population as a whole.

In the population tested, there was evidence of a cognitive improvement (as
measured in ADAS-cog) in patients without the APOE4 allele on 8 mg rosiglitazone.
The mean change from placebo over 24 weeks in patients without the APOE4 allele
on 8 mg rosiglitazone was -2.86, P=0.027.

In the population tested, there was no evidence of on-treatment cognitive
improvement (as measured by ADAS-cog) in patients carrying the APOE4 allele.

However separation of patients carrying one copy from those carrying two copies of
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Yellow Iron Oxide 0.03

Lactose Monohydrate to 100

Modified-Release Layer

Rosiglitazone (pfb) 110 10

Hypromellose 2208 30.0

Silicon Dioxide 0.5

Magnesium Stearate 1.5

Lactose Monohydrate to 100

NOTES: 1 rosiglitazone quantity as 2mg, 4mg or
8mg per dose
(rosiglitazone may suitably be used as rosiglitazone

maleate)
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The final tablet contained 2 mg, 4 mg or 8 mg rosiglitazone (0.75 mg, 1.5 mg or
3mg rosiglitazone within the immediate release layer and 1.25 mg, 2.5 mg or Smg
rosiglitazone within the modified release layer respectively) along with either 5mg or

10mg donepezil in the immediate release layer.

Formulation B

Formulation B is an enteric matrix controlled bilayer tablet.

In Table 15 below the donepezil has been incorporated into the immediate release

layer of the tablet for the range of possible strength combinations:
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Rosiglitazone (pfb) 110 10
Enteric Polymer 40.0
Polyethylene Glycol 18.0
Magnesium Stearate 1.0
Dicalcium Phosphate To 100

NOTES: 1 Rosiglitazone quantity as 2mg, 4mg or
8mg per dose

(rosiglitazone may suitably be used as rosiglitazone
maleate

NOTES: 2 Donepezil quantity as 5mg or 10mg per
dose

(donepezil may suitably be used as donepexzil
hydrochloride)

The final tablet contained 2 mg, 4 mg or 8 mg rosiglitazone (0.75 mg, 1.5 mg or
3mg rosiglitazone within the immediate release layer and 1.25 mg, 2.5 mg or 5mg
rosiglitazone within the modified release layer respectively) along with either 5mg or
10mg donepezil in the immediate release layer.

Formulation C

Formulation C comprises drug coated pellets filled into capsules. The capsules are
filled with a mixture comprised of immediate release rosiglitazone, immediate
release donepezil and enteric coated rosiglitazone pellets. The pellet formulation is
shown in Table 16:
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The rosiglitazone and donepezil immediate release pellets were coated with a
HPMC-based sub-coat. A portion of the sub-coated pellets were enteric coated
with a polymethacrylate resin soluble at pH 5.5.

The final capsule contained 2 mg, 4 mg or 8 mg rosiglitazone (0.75 mg, 1.5 mg or
3mg rosiglitazone in immediate release pellets and 1.25 mg, 2.5 mg or 5mg
rosiglitazone within the modified release pellets respectively) along with either 5mg

or 10mg donepezil in immediate release pellets.

All references referred to in this application, including patents and patent
applications, are incorporated herein by reference to the fullest extent possible.
Throughout the specification and the claims which follow, unless the context
requires otherwise, the word ‘comprise’, and variations such as ‘comprises’ and
‘comprising’, will be understood to imply the inclusion of a stated integer, step,
group of integers or group of steps but not to the exclusion of any other integer,
step, group of integers or group of stebs.
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and donepezil or a pharmaceutically acceptable salt thereof for simultaneous,
separate or sequential use in improving cognitive function in a subject suffering
from or susceptible to mild cognitive impairment, Alzheimer’s disease or other

dementias.

6. A composition as claimed in claim 2, a method as claimed in claim 3, the
use as claimed in claim 4 or a combination as claimed in claim 5, wherein the

subject is not homozygous for the APOEA4 allele.
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@ z heA method ags! ¢ alme in any one of claims 8 to 10, wherein the subject is

suffering from or susceptible to Alzheimer’s disease.

13. A method of screening a subject suffering from or susceptible to or
susceptible to MCI, Alzheimer’s disease or other dementias as an aid in predicting
the subject’s response to administration of a composition comprising rosiglitazone
or a pharmaceutically acceptable salt thereof and donepezil or a pharmaceutically
acceptable salt thereof, comprising screening to determine whether the subject

carries zero or 1 copy of the APOE4 allele.

14. A method as claimed in claim 13 which includes screening to determine
whether the subject is APOE4-.

45



13. A nethod of screening a subject suffering fromor
susceptible to or susceptible to MCl, Al zheiner's

wdizewaseiior ot her denentias as an aid in predi BCTUF2006/036597
the subject's response to adnministration of a

ffnpoﬁikhicgmgﬁﬁﬁ@h a°'i:6}9?6@ﬁin%o'nfpﬁ%ﬁ’iﬁ%& tafbn or a

armaceut | acce ere donepe2| I

haraapeiticalycrncepieblelsplt thateefndtslopepesitor armﬁmceutlcally

SSIBELI 98 AGESUMID L S BEp I gl P AT

mm@@ga@st(ﬂmqaﬁﬂ inj the torm ohaldawhaestical coungesitisrie ersubjgot

Yo T SR T S Pl BeIBhAP S IITTs A W compr i si ng

(i) a conposition conprising rosiglitazone or a

par rmc@embbgmbd yneame D& Wothbibn bk @@élam il @A BRE b
accept ab) e _salt thereof

i Ticler BB GRS ubdong i [ERval oAl ne FEeaR

gamma agoni st (typically in the formof a

P mozycanep Beny AEPA s b Rafn M € biarhfir g hte o
steintsoidto 16s whersimibiersanersl i inithe foum of Hanereail hydrapiyoriste

of clains 1 to 15, wherein the rosiglitazone Is in
r m of rosﬁ% i tazone mal ltion,

C hoR ColB s Ao Sy oRs o Shimsita 2 or TP SR e

f@fmulaiealfgﬁsorél b@reﬂ:@ral\(\hau&lhg shb@téima@amrédsrmal thtftah®iscular,
one

formo Ac osition as
playanhs ARt KR atmual nBrarorl g i R Bie onms
\f\/mbma'yttect;e‘nefatéﬂ iy mepadg eMiagibad types 6 meliehd dose pressurised

t aneous, in ntra nt r nouys
B PRI e o R enr e WG AT Yi T pateh. T
frad fopich(indlusling derma, succal, whbiHyuarshdietrgeniineddesinigyation.
nmeans of various types of netered dose pressurised
aerosol s, nebulisers or insufflators), transdernal
19-ncl /ex@pf?édoﬁ;a@eékmmccpmpmﬂu)g rectal and topical
(|nclud|ng der mal , buccal subl i ngual and |ntraocular)
adm ni 51%“ on. oral. dosa m conp

f
AR 8 e R R R N T
Shar nmcelptabtbaéalltyherémc&hbpleiﬂairfa ;iHaaﬁ@@funam@ acceptable salt
one ZI| rmaceu ca acce
0 oy DB P RO Bt s LAt Wik S0l rquspece:
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a second composition comprising rosiglitazone or a pharmaceutically
acceptable salt thereof formulated for modified release on contact with

aqueous media.

20. An oral dosage form as claimed in claim 19, wherein the first and second

compositions are multiparticulates.

21.  Anoral dosage form as claimed in claim 20 wherein the multiparticulates are

drug-coated or drug-containing lactose spheres.
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29. An oral dosage form as claimed in any one of claims 24 to 27, wherein the
second composition comprises a sustained release composition in tablet
formulation.

30. An oral dosage form as claimed in any one of claims 20 to 23, wherein the
second composition comprises a sustained release composition in the form of

multiparticles coated with a semipermeable membrane.

31.  An oral dosage formulation as claimed in any one of claims 19 to 30 which

is coated with an enteric coat.

32. An oral dosage formulation comprising an erodable core which comprises
an oral dosage formulation as claimed in any one of claims 19 to 30 and an

erodable coating around the core, wherein the erodable coating comprises one or
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improving cognitive function in a subject suffering from or susceptible to mild

cognitive impairment, Alzheimer’s disease or other dementias.

38. A method for improving cognitive function in a subject suffering from or
susceptible to mild cognitive impairment, Alzheimer’s disease or other dementias,
the method comprising administering to the subject an oral dosage form as claimed
in any one of claims 19 to 36.

39. A method as claimed in claim 38, wherein the subject is not homozygous for
the APOE4 allele.

40. A method as claimed in claim 38, wherein the subject does not carry the
APOE4 allele.
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39. A nethod as clained in claim38, wherein the
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481 Zhe\ methog agiclairagd in AFM 4 WHPEIN MESEERENNG g involves
et iha: AB%uGBE: i9PEEAL s 19 to 36, wherein the

rosiglitazone is in the formof rosiglitazone nal eate.
47. An oral dosage formas clained in any one of
a1l ai memithotiasImimad &r @iyroriehs claihon8d 43, wherein thengubjesk
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45. A method as claimed in any one of claims 38 to 43, wherein the subject is

suffering from or susceptible to Alzheimer’s disease.

46.  An oral dosage form as claimed in any one of claims 19 to 36, wherein the

rosiglitazone is in the form of rosiglitazone maleate.

47. An oral dosage form as claimed in any one of claims 19 to 36, wherein the

doneperzil is in the form of donepezil hydrochloride.
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