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PEPTI DE COUPLED TO A VI RUS- LI KE PARTI CLE AND AN ADJUVANT Technical Field
The presewd 20nveo24on rel ates to novel conpositions andpPcampeoe@®s4ent ai ni ng
i) a construct conprising the AL31-6 peptide and ii) a pharmaceutically
accept abl e adj uvant (hereinafter Conposition of the invention), and the use
of such Conpositions for the treatnent of patients suffering from

Al zhei ner's di sease (AD), in particular at an early stage of the di sease.
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the brain. AB-specific antibodies, actively generated by the immune system or passively
administered, consistently reduce plaque burden in different transgenic mouse models for
AB-amyloidosis. A first clinical attempt to stimulate the immune system of AD patients to
generate AB-antibody, however, had to be suspended due to unacceptable side effects
(meningoencephalitis in 6% of treated patients, Orgogozo JM, Gilman S, Dartigues JF,
Laurent B, Puel M, Kirby LC, Jouanny P, Dubois B, Eisner L, Flitman S, Michel BF, Boada M,
Frank F, Hock C (2003) Subacute meningoencephalitis in a subset of patients with AD after
AB42 immunization. Neurology; 61: 46-54.). It was later concluded that in this trial Ap-
reactive autoimmune T cells were promoted, likely due to the activation of Ty1 lymphocytes.
The Tyl response was likely a result of the adjuvant used (QS-21) combined with T cell
epitopes in the AN1792 (Lemere & Masliah, 2010, Nat. Rev. Neurol. 6(2):108-120). Thus, a
careful choice of immunogen and adjuvant is needed to avoid such dangerous reactions

while eliciting a useful immune response.

Disclosure of the Invention

Surprisingly, lesser adverse immune reactions and a lesser incidence of microhemorrhages

are observed with constructs containing the AB1-6 peptide. In particular, no adverse immune



reaction nor increased incidence of m crohenorrhages, is observed with
constructs consisting of a VLP chemcally coupled to the AL31-6 peptide. It
was sur prweiznglyod2eund t hat constructs containing the AP8iA2@epsizde can
advant ageously be conbined with an adjuvant, when being adm nistered to
humans suffering fromdenmentia, Al zheinmer's disease, denentia associ ated
with Al zheinmer's di sease, or conditions related thereto. Unexpectedly it
has been found that adm nistering an-adjuvant together with a construct
containing the Al31-6 peptide can be done w thout inducing a
pro-inflammatory response although the antibody response to that construct
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incorporated by reference into the present patent application.

According to the invention, the VLP structure may be chemically coupled with a bivalent
linker to the Ap1-6 peptide. Such a bivalent linker may be as described in WO 04/016282,

page 53, first paragraph, the content thereof being incorporated by reference.



I n one enbodi nent, the construct conprising the Al131-6 peptide consists of
a virus-like particle (VLP) of the RNA bacteri ophage Q chem cally coupl ed
to said Apb-2611pepi2dide with a bivalent |inker, and wher eiPoTiEPROIADIE3IH
peptide is nodified with an am no acid spacer. In another specific

enbodi ment, the construct conprising the A31-6 peptide consists of a
virus-like particle (VLP) of the RNA bacteriophage cv, an Al 31-6 peptide
fused at its Ctermnus to the spacer3GEC, wherein the VLP is chemcally
coupled to said A131-6 peptide with a bivalent |inker; hereinabove defined
as "Construct of the invention". WD 2011/120924PCT/EP2011/054735 4 In one
aspect, the present invention provides for a vaccine conposition conprising
i) a construct conprising an Al31-6 peptide and ii) a pharnaceutically
accept abloeeaei-hbmﬂnnbnt fher balaniplieker ospa i hetargbifunetid®ah stasgdinkesf cerfainingvant i on
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limted to, organic, inorganic, oil-based adjuvants or virosones. |norganic

adj uvant s i ncl ude, but are not limted to mneral adjuvants, for exanple
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“NH2-". In a specific embodiment, the amino acid linker, e.g. an amino acid spacer,

containing a cysteine residue as second attachment site is fused to the C-terminus of the

AB1-6 peptide.

In one embodiment, the construct comprising the AB1-6 peptide consists of a virus-like
particle (VLP) of the RNA bacteriophage QB chemically coupled to said AB1-6 peptide with a

bivalent linker, and wherein the AB1-6 peptide is modified with an amino acid spacer.

In another specific embodiment, the construct comprising the Ap1-6 peptide consists of a
virus-like particle (VLP) of the RNA bacteriophage QpB,an Ap1-6 peptide fused at its C-
terminus to the spacer GGC, wherein the VLP is chemically coupled to said AB1-6 peptide

with a bivalent linker; hereinabove defined as “Construct of the invention”.



WO 2011/ 120924PCT/ EP2011/ 054735 5 - contai ni ng unnet hyl at ed CpG sequences),
and MF59(r) (from Novartis). MF59 is a sub-mcron oil-in-water enul sion of
a squal enwo 2poleaeyet hyl ene sorbitan nonool eate and sor lpctrar2ainiosi’eat e
conpounds. Adjuvants particularly suitable for the invention are for
exanpl e m neral adjuvants or adjuvants contai ning squal ene, e.g. emulsion
of squal ene, e.g. MF59. I n one enbodi nent, the conposition of the invention
conprises the Construct of the inventi4en and either (i) M59 or (ii) an
alum niumsalt (such as al um ni um hydroxi de). The choi ce of adjuvant
depends on the efficiency of adjuvant in pronoting the inmune response, the
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adm ni stered in human patients, for exanple about 5 to 550pg, about 50 to
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150 ] i GrheGn@ntiébalgd pldvides tAstapgitig methads. Abas)tthe2BverdionPoovideg,a eongpositioout 50

jig, 75.ji9,. 100pg, 150 200p. 300 400 50 . t
corrposioﬂ(itB‘% 'Q}'Fn?‘ﬁg of ﬁv%%gi"Sn&n@?qE‘beﬁggﬁﬁbroHsee o th[%%aeog"eq)%r?hgtﬁf ggg%ctt’h@%
const r ygésedt inveatiomyeoNidesnf@pea rdethed dfninomeizatibo diomgpmisingt dmioistaringi theon  of
the invention conprises,. about 150pg,or. abou jig.,of .t struct of

t he in\FQHIHOB‘HO'bB&REHE’@“qrhoév%cﬁ@(?i(?i”}:e '8%%@85#@%? ,énlrﬁ%l, é&n%@gﬁ i'on of the

i nvention conprises about 10 to 600pl/dose of adjuvant, e.g. about 50 to
500p1/ dose of, adjuvant, e.g. about 100 to 500pl/dose of adjuvant, e.g.

about uyd800p1/ dose of adjuvant, e.g. about 150 to 300pl/ dose of
adj uvams herdh defieed, thaStea 2moApantosterofto aah wgant thad . wheraladministersgdlindose,
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According to the invention adjuvants can be, but are not limited to, organic, inorganic, oil-

based adjuvants or virosomes.

Inorganic adjuvants include, but are not limited to mineral adjuvants, for example aluminium
or calcium salts, such as aluminium phosphate, aluminium hydroxide (also referred to as
Al(OH); herein), potassium aluminium sulphate (also referred to as alum) and calcium
phosphate. Such adjuvants may be used with or without other adjuvants, e.g. as mentioned

below.
Organic adjuvants include, but are not limited to squalene.

Further examples of adjuvants according to the invention include, but are not limited to, MPL
(Monophosphoryl Lipid A), AS03 (developed by GSK, Prepandrix), AS04 (developed by
GSK: combination of MPL and aluminum hydroxide; Fendrix; Cervarix), QS21 (Saponin
purified plant extract from the Soap bark tree (Quillaia saponaria) containing triterpene
glucoside), ASO1 (developed by GSK; liposomes; QS21 and MPL), AS02 (developed by
GSK: QS21 and MPL), LT (heat labile enterotoxin from E.coli), CpG (oligonucleotides



the invention. In one enbodi nent, the conposition conprises (i) about 125ul
or about 250[11 MF59 and (ii) about 150ug of the Construct of the invention
per dose.wonroanavdrer enbodi ment, the conposition of thePCHEPRIIIOMIGONPri SES
i) about 100 to 5001Al/dose of M-59, e.g. about 125pl/dose, 250pl/dose,
450[ 1/ dose or 500[ 11/ dose of M59, and ii) about 450[Lg of the construct
conprising the Af31-6 peptide, for exanple 450[1g of the Construct of the
invention. In one enbodi ment, the conpesition conprises (i) about 125111 or
about 250pl1 MF59 and (ii) about 450[1g of the Construct of the invention
per dose. In yet another enbodi nent, the conposition of the invention
conprises, i) about f B biaky RiEEdt higBRUg,
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the invention, in a ratio fromabout 0.5:1 (v/v) to about 4:1(v/v), e.g.
about Q& LM/ ¥4 : -ar@bebtexdmpleV Minerhlo agjneatits or
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550] | g/ad¢i§ @ncfluraidiuovsatt (sueh ap alumisiHm helioxige)45014/ dose of adj uvant, e.g.
about 50p, g/ dose, about 10014/ dose, about 15C4t g/ dose, or about 450ii g/ dose
of adjuvant. Such ampbunts are particularly suitable for alum Ri um sal ts,
e.g. fokheAthaiseoof afiumari dapengslopxtha eefficiensy Sforfigvant i REURCHE 118 GGy
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the conpositron conprises (1) abou I g or. about 150tig .alum.niu
hydr oxitte adindanti thy rawe efadspinistiatiane Hstdosio regimeRethe $Peres @:Pep‘@ﬁc'aats@ I n one
enbodi ment, the conposition conprises (i) about 15C0ug or about 450 jig

al um ni um hydroxide and (ii) 450 ]épg of the Construct of the i nve%ti on per
dose. TWD 20Mbrd 20BARSTAERE0GMIIBE I exampleal MR Sals S PR&RMPSe

conposi ti 0, | SESi/drMFsabout 600vtg or about 850gg al umi ni um hydroxi de
and (i i\&nir{;@ggtﬁggb%& .g of the Construct of the invention per dose. If

patient response is low, then an even a hi gher dosage form may be used.
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const r ugdnt4iABRE bFihage b urie bf thepipbirake of the invention per dose. In one embodiment,

the composition of the invention comprises about 150pg or about 450ug of the construct of

the invention per dose.

In a specific embodiment, the Composition of the invention comprises about 10 to 600ul/dose
of adjuvant, e.g. about 50 to 500ul/dose of adjuvant, e.g. about 100 to 500ul/dose of
adjuvant, e.g. about 100 to 300pl/dose of adjuvant, e.g. about 150 to 300ul/dose of adjuvant,
e.g. about 125 to 250pl/dose of adjuvant, e.g. about 125pl/dose, or e.g. about 250pl/dose or

e.g. about 500ul/dose of adjuvant. Such amounts are particularly suitable for MF59.

In one embodiment, the composition of the invention comprises i) about 100 to 300ul/dose of
MF59, e.g. about 125ul/dose, about 250pl/dose or about 500 pl/dose of MF59, and ii) about
150ug of the construct comprising the A31-6 peptide, for example 150pg of the Construct of



Forrmul ati on and adm ni strati on The Conposition of the invention may be
adm ni stered by various nethods known in the art, e.g. by injection,

i nf usi on,worthal®o42en, oral adm nistration, or other sui tabieP2@hpsiesl

met hods. The conpositions nmay alternatively be adm ni stered

intranuscul arly, intravenously or subcutaneously. In a specific enbodi nent,
the Conposition of the invention is adm nistered parenterally, e.g. intra
muscul arly or subcutaneously, for exagple intra muscularly. Formulations
contai ning the Conposition of the invention include sterile aqueous, e.g.
physi ol ogi cal saline; or non-aqueous sol utions and suspensi ons. Exanples of

non- agueous solvents are pro ene gl ycol, pol.yethylepe abl e
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perneability and enhance antigen absorption. For parental adm nistration,
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Pr ef er adbyabonh&n (W) réter-m of a | yophilisate the Conposition of the invention
contains a buffer (such as Lhistidine) and a bul ki ng agent, e.g. sucrose.

Before admi nistration, the lyophilisate is reconstituted with the
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enbodi ment, the diluent is alum nium hydroxi de sol ution.
In one embodiment, the composition comprises (i) about 50pg or about 150ug aluminium

hydroxide and (ii) 150ug of the Construct of the invention per dose. In one embodiment, the
composition comprises (i) about 150ug or about 450ug aluminium hydroxide and (ii) 450pg of

the Construct of the invention per dose.



WO 2011/ 120924PCT/ EP2011/ 054735 -9 The dosage form nmay be adm ni stered
preferably by subcutaneous injection with a syringe to the warm bl ooded
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form is injected into the upper arm For thawi ng of the dosage form the
dosage form can be kept at anbient temperature for between about 15 m nutes
and 45 mnutes, e.g. 30 mnutes. Preferably, before w thdraw ng drug
substance, the vials are gently inverted several tinmes for dispersion of
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Ther apeut.i ¢ et hods, Accor di javention, there is provided the use
of the ¥ é’?”"?'ﬁ?%ﬁse?ﬁg %lgn@%ﬁt\@iaﬁﬁpgﬁ the treatnent and/or prevention of
Al zhei mer's di sease (AD), especially at the early stage of the disease, or
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2011/ 12b® SARRFHCEESPHN BING30G 2810 PEBIYE-The present invention al so provides the
use of conpositions of the invention for the treatnent of patients with

i ncreased A6-level, includi n%? but not limted to patients wth denmentia
associ af¥auipten pad RAMIYAIAUYf sease or Lewy Body dementi a.

The Composition of the invention may be administered by various methods known in the art,
e.g. by injection, infusion, inhalation, oral administration, or other suitable physical methods.
The compositions may alternatively be administered intramuscularly, intravenously or
subcutaneously. In a specific embodiment, the Composition of the invention is administered

parenterally, e.g. intra muscularly or subcutaneously, for example intra muscularly.

Formulations containing the Composition of the invention include sterile aqueous, e.g.
physiological saline; or non-aqueous solutions and suspensions. Examples of non-aqueous
solvents are propylene glycol, polyethylene glycol, vegetable oils, such as olive oil, and
injectable organic esters such as ethyl oleate. Carriers or occlusive dressings can be used to

increase skin permeability and enhance antigen absorption.

For parental administration, the construct containing the Ap1-6 peptide according to the
invention can be administered as injectable dosages of a solution or suspension of said
construct in a physiologically acceptable diluent with a pharmaceutically acceptable carrier
which can be a liquid such as water, an oil, saline, glycerol or ethanol. Additional
components may be included, such as wetting or emulsifying agents, surfactants, pH-

buffering agents and the like. Other components may include petroleum, or oils of animal,



The present invention further relates to conpositions of the invention for
the prophylactic treatnment of subjects at risk of devel oping AD, including
but not I|woi2badi20®4subj ects with mld cognitive inpairmeotr/EPsubjosc8s with
genotypes known to be associated with AD, such as ApoE4, subjects with
Trisomy 21 and subjects with surrogate markers indicating risk for AD. The
term"treatnent” as used herein relates in particular to a treatnent aimng
to halt the pathogenic processes thatgl.ead to di sease progression and/or
has synptomatic effects, or to attenuating the disease or t he synpt ons
associ ated thereto. The terms "derrenti a of the Al zheiner's type" (and
"denentia associ at d W t.h zhei | ey S r s in
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present invention also relates to a nethod of treatnent of denenti a,
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2011/ 120924R67HLEG2R. CoR&iAiEBSF tha imvestimbodi ment, the Conposition of the
invention is admnistered to human patients in need thereof about every 4
to 8 weeks, preferably about every 5 to 7 weeks, in particul ar about every
6 \Neeksrhefmfermasia&brwntra&gi-neminay last about 12 to 16 weeks, e.g. to about
12 weeks. For exanple, the Conposition of the invention is adm ni stered at
0, 6, 12 weeks. Furthernore, the delay between subsequent adm ni strations
of the fpRMERHIPosiEon off thBeinventdht map fuetiieb eortsineadiedking hagent, i @gosgcrose.
enbodi nent, the inventjon, provides dgsing reginen of (a) two or nore
admi ni SE¥dEeGhiRTe agd r?‘ﬂlfb g‘lri)‘asdp Btotﬁ? p%. weeks, followed by (b) two or nore
adm ni strations at intervals of about 12 weeks. In one enbodi nent, the
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dextrose solution) in order to obtain the desired concentration of the construct comprising the
AB1-6 peptide. Following addition of the diluent, the solution is gently mixed and left to rest
until foam appears and the solution is clear and transparent. The reconstituted lyophilisate is
then mixed with the appropriate adjuvant. Preferably the reconstituted lyophilisate mixed with

adjuvant is not kept more than 4 hours at room temperature before administration.

Appropriate diluents include, but are not limited to, water, e.g. distilled water, physiological
phosphate-buffered saline, Ringer's solutions, dextrose solution, Hank’s solution. In one
embodiment, the diluent may be the adjuvant itself. In one embodiment, the diluent is

aluminium hydroxide solution.



The useful ness of the Conposition of the invention in the treatnent of the
above-nenti oned di sorders can be confirnmed in suitable clinical studies,
e.g. thoswoadescnifzed i n the Exanples. Suitable clinical petrmPe@s/oss78sin
particul ar random zed, doubl e-blind, placebo-controlled, parallel studies
in Al zheiner's patients or open | abel studies. Conbinations and kits The
construct conprising the Al111-6 peptide and adjuvant may be packaged and
supplied into the same container (e.gg-vial or pre-filled syringe) or may
be packaged in separate containers (e.g. vials) and m xed before use.
Package, e.g. packaging, may include instructions to use, in particular
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and (c) WD 2011/ 120924PCT/ EP2011/ 054735 - 12 - instructions for use. In
such aaBBCkage, the construct may be |yophilised and the adjuvant may be
used as a diluent. The kit may al so optionally corrpri se a pharmaceutically

accept di. | uen dlor .an adm.njstr v Th
vent rahtants B e a0k B wpiter ik ddn ke oL Btbleaf b liRE) - T
conpr i detwgehrabodl B nfinydepbndl 45 nenges, tehga :mmsmtascPreiérabllyebefmee\mthdmwlnand b)

Seauentis SEEEERCrEel oAb, bilpled sl iy, MERSHR g JRRFHE] S

di seaseisqal ghrtitesder associ ated thereto, in particular Al zheinmer's d| sease.
In a further aspect, the present invention pertains to a conbination
conprising the Conposition of the invention and at | east one nootropic
agent, Apé@fa@te’:lbbseg@nfbrmml ﬁheecdnetratﬁeedmﬁniisbbttoe A[Slu@rpeaﬁde“remdihgdo thee term
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| ncampra]Ftlculr;qy \éblt%?ec ?or ademmlstenng the Construct of the invention in combination with a

mineral adjuvant, e.g. with Aluminum hydroxide. Such a dosage form is particularly suitable

for intramuscular administration of the Construct of the invention.

For administering the construct comprising the AB1-6 peptide according to the invention, e.g.
the Construct of the invention, in combination with the adjuvant MF59 the dosage form is a

lyophilisate reconstituted using adapted volumes of dextrose solution.

The Composition of the invention can be prepared as injectables, e.g. liquid solution or
suspensions; or solid forms suitable for solution or suspension in liquid vehicles prior to

injection.

Therapeutic methods

According to the invention, there is provided the use of the composition of the invention for
the treatment and/or prevention of Alzheimer’s disease (AD), especially at the early stage of
the disease, or mild to moderate, or severe Alzheimer’s disease (AD), or conditions related
thereto. For example, there is provided the use of such compositions for the treatment or
prevention of dementia, e.g. dementia associated with Alzheimer’s disease and vascular

dementia with amyloid angiopathy.



The term "nootropic plant extracts" as used herein includes, but is not
limted to extracts from G nkgo | eafs. The term "cal ci um ant agoni sts" as
used her evo 20nieizoates, but is not limted to cinnarizi nepamdrrommosi’ps ne. The
term "cholinesterase inhibitors" as used herein includes, but is not
limted to donepezil hydrochloride, rivastigmne, memantine and gal antam ne
hydr obrom de. The term "purine derivates" as used herein includes, but is
not limted to pentifyl lin. Extractsid+om G nkgo | eafs can be

adm nistered, e.g., in the formas marketed, e.g. under the trademark

G nkodi | at TM accor di ng to the informati on provi ded by the package insert.
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anti omH?ﬁféoeuep%%fe%g\%s C%ug% gslgcsirgFSé%tdl [ nerﬁh\lgi|L'!)t%{(316rrq’ﬁe I‘EB ant i -rl nanlqgmmt ory
t r eat neintqieacyc bf @niNSHAtE, cani yaried by e attegmdmgmwslc'@n@ﬁpmd"g an thespatigBfsone
substitution S ng H3G&H whoSE @NoR Fesi¥Rkar
secr et aSEPY i DI t@?%sﬁ%d&%ggrﬂ Ddﬁ %l%{kgﬁﬁlgugﬁ etoa shget bl ockers,
chel at omay reqnmenmm:ejtfrleanmrtyacmgmatratlowwhll%lsi patient Mé’ﬁe'ls %@aha[eépon%may
2011/ 120924PEIL EP2OLL/ ordnSERIthe SarRE GRASAL IR . as
used hef"8H ﬁe?? é}g eé‘%@ﬁsﬁz ion H'\Ab,rﬂer-m%} Ife%’;{irﬂatosr E|9n t he saense that the
active ingredients as deflned above can be dosed i ndependently or by use of
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then eeg. Ztm&pamaamesg eﬁr@ﬂmslstmﬂqnam@omry or chronol ogi cal |y staggered,
that is at different tine points and with equal or different tine intervals
for any part of the kit of parts. Preferably, the tine intervals are chosen
such that the effect on the treated disease in the conbined use of the
parts is larger than the effect which would be obtained by use of only any
one of the active ingredients.



Hence, the present invention also provides: a conbination as disclosed
herein for use in therapy. the use of a conbination as disclosed herein
for the pweparizoeea of a medi canent for the prevention aod/Ereotinsassrent of
Al zhei mer' s di sease or disorder associated thereto, such as denmentia; in
particular Al zheiner's disease, e.g. at the early stage of the disease. a
commer ci al package conprising a conbination as disclosed herein together
with instructions for sinultaneous, stparate or sequential use thereof in
the prevention and/or treatnent of Al zheiner's disease or disorder
associated thereto such as denentia, in particular Al zheiner's disease,
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75 to about 150 ng. WD 2011/120924PCT/ EP2011/ 054735 - 15 - Donepezi
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t he forrg%zht ra%%b,e by intranmuscular injection to a patient in a total
daily osage 0 tweenabout 4 ng and 8 ny.

Such a dosing regime is particularly suitable for treating patients suffering from dementia,

Alzheimer’s disease or dementia associated with Alzheimer’s disease.

The usefulness of the Composition of the invention in the treatment of the above-mentioned

disorders can be confirmed in suitable clinical studies, e.g. those described in the Examples.

Suitable clinical studies are in particular randomized, double-blind, placebo-controlled,

parallel studies in Alzheimer’s patients or open label studies.

Combinations and kits

The construct comprising the AB1-6 peptide and adjuvant may be packaged and supplied
into the same container (e.g. vial or pre-filled syringe) or may be packaged in separate
containers (e.g. vials) and mixed before use. Package, e.g. packaging, may include
instructions to use, in particular when the Construct comprising the AB1-6 peptide and
adjuvant are packaged separately, the package, e.g. packaging, typically includes

instructions for mixing before use.

Thus, the invention provides a commercial package comprising: (a) a composition or vaccine
of the invention, and (b) instructions for administration. The invention also provides a

commercial package comprising: (a) the construct of the invention, (b) an adjuvant, and (c)
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bet ween about 1200 and 5000 ny, e.g. 4800 ng/day. Pentifyllin may be

adm ni st ewedotioizespati ent in a total daily dosage of betreempr@abosi73si00 and
800 ng. Pyritinol may be administered in the formof its hydrochloride to a
patient in a total daily dosage of about 600 ngy. Vinpocetin nmay be

adm nistered to a patient in a total daily dosage of between about 10 and
15 ng. Memantine may be admi nistered i1»-a patient in the formof memantine
hydrochloride in a total daily dosage of about 20 ng. The invention al so
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In a further aspect, the present invention pertains to a combination comprising the
Composition of the invention and at least one nootropic agent, preferably one cholinesterase-

inhibitor, such as memantine.

The term “nootropic agent” as used herein includes, but is not limited to nootropic plant
extracts, calcium antagonists, cholinesterase inhibitors, dihydroergotoxin, nicergoline,

piracetame, purine derivates, pyritinol, vincamine and vinpocetine.

The term “nootropic plant extracts” as used herein includes, but is not limited to extracts from
Ginkgo leafs. The term “calcium antagonists” as used herein includes, but is not limited to
cinnarizine and nimodipine. The term “cholinesterase inhibitors” as used herein includes, but
is not limited to donepezil hydrochloride, rivastigmine, memantine and galantamine
hydrobromide. The term “purine derivates” as used herein includes, but is not limited to

pentifyllin.

Extracts from Ginkgo leafs can be administered, e.g., in the form as marketed, e.g. under the
trademark Ginkodilat™ according to the information provided by the package insert.
Cinnarizine can be administered, e.g., in the form as marketed, e.g. under the trademark
Cinnarizin forte-ratiopharm™. Nimodipine can be administered, e.g., in the form as
marketed, e.g. under the trademark Nimotop™. Donepezil hydrochloride can be
administered, e.g., in the form as marketed, e.g. under the trademark Aricept™. Rivastigmine
can be prepared as disclosed in US 5,602,176. It can be administered, e.g., in the form as
marketed, e.g. under the trademark Exelon™. Galantamine hydrobromide can be

administered, e.g., in the form as marketed, e.g. under the trademark Reminyl™.



Exanpl e 1: Intramuscul ar injections of a conposition containing the
Construct of the 1invention and Al um nium hydroxide Al OH 3 or MF59 to
rabbits. wWoxogriaoges of rabbits consisting of 9 fenual es/ gromr2anmsiBeat ed by
intramuscular injection in the hindlinb on Day 1 (upper part of the thigh
muscl e, right hindlinb), Day 14 (upper part of the thigh nuscle, left

hi ndl i nb) and Day 28 (lower part of the thigh nuscle, right hindlinb).
Goup 1, 2 and 3 are treated with 1501pg Construct of the invention m xed
with 0.050 ng AL(OH)3 (Group 1), 0.150 ng AI(OH)3 (G oup 2) or 0. 450 ny

Al (OH)3 (Goup 3). Goups 4, 5 and 6 are treated with 150 Construct of
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abeta secretase inhibitors, aggregation inhibitors such as beta-sheet blockers, chelators,

immunomodulatory agents such as glatiramer acetate.
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Hence, the present invention also provides:

e a combination as disclosed herein for use in therapy.

o the use of a combination as disclosed herein for the preparation of a medicament for
the prevention and/or treatment of Alzheimer's disease or disorder associated
thereto, such as dementia; in particular Alzheimer’s disease, e.g. at the early stage of
the disease.

e a commercial package comprising a combination as disclosed herein together with
instructions for simultaneous, separate or sequential use thereof in the prevention
and/or treatment of Alzheimer's disease or disorder associated thereto such as

dementia, in particular Alzheimer’s disease, e.g. at the early stage of the disease.

In one embodiment, the invention provides (a) a composition of the invention, in combination
with (b) a combination partner. In one embodiment of the invention, the combination partner

(b) is a cholinesterase inhibitor, especially rivastigmine, or memantine.

If the combination partners are administered as separate dosing forms, a dosage and mode
of administration can be applied as provided in the package inserts. In particular, the
following dosages of the combination partners (b) can be administered to the patient:

Cinnarizine may be administered to a patient in a total daily dosage of between about 75 to

about 150 mg.

Nimodipine may be administered to a patient in a total daily dosage of between about 60 to

about 120 mg.
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Donepezil hydrochloride may be administered to a patient in a total daily dosage of between

about 5 mg and 10 mg.

Rivastigmine may be administered to a patient in a total daily dosage of between about 2 and

about 20 mg, e.g. about 4 and about 18 mg, e.g. about 6 and about 12 mg.

Galantamine may be administered to a patient in a total daily dosage of between about 12

and 24 mg, e.g. 12 mg twice daily.

Dihydroergotoxin may be administered in the form of its methansulfonate to a patient in a

total daily dosage of between about 4 mg and 10 mg, e.g. about 8 mg.

Nicergoline may be administered in the form of its tartrate by intramuscular injection to a

patient in a total daily dosage of between about 4 mg and 8 mg.

Piracetam may be administered to a patient in a total daily dosage of between about 1200
and 5000 mg, e.g. 4800 mg/day.

Pentifyllin may be administered to a patient in a total daily dosage of between about 400 and
800 mg.

Pyritinol may be administered in the form of its hydrochloride to a patient in a total daily

dosage of about 600 mg.

Vinpocetin may be administered to a patient in a total daily dosage of between about 10 and

15 mg.

Memantine may be administered to a patient in the form of memantine hydrochloride in a

total daily dosage of about 20 mg.

The invention also provides a container containing the composition, vaccine or combination
of the invention. The container may be made of glass or a plastic. The container may have a
sterile access port. Suitable containers included within the scope of the invention include

bottles, vials, syringes and test tubes.
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General
The term “comprising” means ‘“including” as well as “consisting” e.g. a composition

“comprising” X may consist exclusively of X or may include something additional e.g. X + Y.

The term “about” in relation to a numerical value x means, for example, x+10%.

The invention having been fully described, it is further illustrated by the following examples
and claims, which are illustrative and are not meant to be further limiting. Those skilled in the
art will recognize or be able to ascertain using no more than routine experimentation,
numerous equivalents to the specific procedures described herein. Such equivalents are

within the scope of the present invention and claims.

EXAMPLES

Example 1: Intramuscular injections of a composition containing the Construct of the
invention and Aluminium hydroxide (Al(OH);) or MF59 to rabbits.

Six groups of rabbits consisting of 9 females/group are treated by intramuscular injection in

the hindlimb on Day 1 (upper part of the thigh muscle, right hindlimb), Day 14 (upper part of
the thigh muscle, left hindlimb) and Day 28 (lower part of the thigh muscle, right hindlimb).
Group 1, 2 and 3 are treated with 150 pg Construct of the invention mixed with 0.050 mg
AI(OH); (Group 1), 0.150 mg Al(OH); (Group 2) or 0.450 mg Al(OH)s (Group 3). Groups 4, 5
and 6 are treated with 150 pg Construct of the invention mixed with 0.125mL MF59 (Group
4), 0.25mL MF59 (Group 5) or 0.5mL MF59 (Group 6). The volumes of MF59 comprised 5,
10.0 or 20.0 mg Squalene, respectively, which is the active principle in MF59. The animals
are necropsied 14 days after the last administration (Day 42).

The following parameters are evaluated: mortality/viability (twice daily), clinical signs (daily)
including skin reactions at the intramuscular sites of injection (approximately 24 and 48 hours
after dosing), body weights (weekly), food consumption (twice weekly), haematology and
clinical biochemistry (once during pre-treatment and on Day 42), macroscopic examination at
termination, organ weights, and histopathology of the injection sites. Blood samples for

serological analysis are taken (once during pre-treatment and on Days 20, 26, 34, 39 and
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respond to Abeta, conversely respond well to Qbeta. For both adjuvants tested (i.e. Al(OH);
or MF58) the maximum mean anti-Abeta IgG concentrations increases between the first and

second dose.

For the rabbits treated with the Construct of the invention plus Aluminium hydroxide, the
response consists mainly of a dose dependent increase in incidence and severity of the
macrophage response with some lymphocytic inflammation. The response resolves over

time, returning to background levels following the earliest injection (Day 1 injection).

For the rabbits treated with the Construct of the invention plus MF52 (Groups 4, 5 and 6),
there is an increased incidence in inflammatory reactions in a dose (but not time) dependent

manner but no increase in the severity of the observations is noted.

This study shows that in female Albino New Zealand White rabbits, three intramuscular
injections of the Construct of the invention in combination with Aluminium hydroxide or MF59
were well tolerated. In all groups, maximal mean concentrations of anti-Abeta and anti-Q-
beta IgG concentrations are reached on Day 34 of the treatment phase, i.e. six days after the
third injection, and decrease on Days 39 and 42. In comparison to the Construct of the
invention/Al(OH);-treated groups treated with the Construct of the invention and Al(OH);, co-

administration of the Construct of the invention and MF59 results in a slightly higher
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immunogenic response for both anti-Abeta and anti-Qbeta IgG. The high dose of either

adjuvant does not provide any advantage over the respective intermediate dose.

Example 2: Intramuscular injections of a composition containing the Construct of the

invention and Aluminium hydroxide (Al{(OH).:) or MF59 to monkeys.

The objective of the study is immunization with the Construct of the invention alone or in
combination with aluminium hydroxide or MF59, to old female cynomolgus monkey (Macaca
fascicularis) over at least 26 weeks. The animals are dosed on study days: 1, 15, 43, and
140.

The following investigations respectively samplings are performed: mortality, clinical
observations (incl. post dose observations of the injection sites), body weights, neurological
assessment, neurobehavioral observations, serology (antibody Abeta and Qbeta titer
determination), PBMC collection for T-cell stimulation, proteomics and metabolomic (results -
proteonics and metabolonic - reported separately), hematology, clinical chemistry and urine
analysis, weighing and histological processing of selected organs/tissues, microscopic
observations (including IHC and silver staining of brain regions for amyloid plaque

determination and CSF analysis).

The following dose levels are selected:

Table 1: Selected dose levels

Group adjuvant Group Dose Dose level Animals/group Necrop
number descriptio | volume | (ugl/injection) sy after
n {mL/per 28
animal) Males Females | weeks
1 s.c Low 1 0.150 150 None 5 5
s.c High 1 0.400 400 None 5 5
aluminium | High1 0.550* 400 None 5 5
hydroxide,
s.c
4 MF59 i.m. High 1 0.800 400 None 5 5

* rounded from 0.548 mL/per animal; s.c.: subcutaneously; i.m.: intramuscular
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No test item-related deaths or test item-related findings are observed in any of the evaluated
parameters during the conduct of the study. There is no macroscopic or histopathological

evidence of target organ toxicity due to test substance administration.

Findings at necropsy are consistent with the expected spectrum of background pathology in
cynomolgus monkeys. There are no unusual macroscopic findings suggestive of target organ

toxicity.

Histopathological findings are generally consistent with the expected background pathology
in aged female cynomolgus monkeys. Subcutaneous or intramuscular administration of
Construct of the invention with and without the adjuvants aluminium hydroxide and MF59 is
well tolerated at dose levels of 150 or 400 ug/day on days 1, 15, 43, and 140 of the study to
female geriatric cynomolgus monkeys and gives no indication of systemic test item toxicity.

No treatment or dose level-related effects are observed during the conduct of the study.

Example 3: 26-week subcutaneous and intramuscular injection in cynomolgus monkey

The study is conducted with the Construct of the invention in combination with adjuvants, and
the application of seven clinical immunizations via the subcutaneous (s.c.) and intramuscular

(i.m.) route for using Al(OH)3 and the i.m. route for MF59.

The following investigations are performed: concentration verification, clinical observations,
body weights, neurological examinations, neurobehavioral observations, ophthalmic
examinations, electrocardiography, blood pressure, serology (analysis of anti Abeta/Qbeta
specific IgGs), PBMC collection for T cell stimulation and ELISPOT analysis, A beta analysis,
hematology, clinical chemistry, urine analysis, immunoglobulin determinations, CSF
sampling, organ weights, macroscopic examination at necropsy, and histopathology. The

following dose levels are selected:
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Table 2: Selected dose levels

Group adjuvant | Group Injection Dose level Animals/group
number description | volume (ug/injection)
(mL/per
animal) Males Females
1 s.c Al(OH); 0.77 0 3 3
2 i.m. AIl(OH); 0.77 3 3
3 i.m. MF59 1.2 3 3
4 s.C. Construct/ 0.77 600 4 4
Al{OH),
5 i.m. Construct/ 0.77 600 4 4
Al(OH}),
6 i.m. Construct/ 1.2 600 4 4
MF59

The results of this study can be summarized as follows:

Animal 24965F of group 5 is killed moribund on day 91 of the study, due to diarrhea and
severe body weight loss. Hematological evaluation on day 91 shows a slightly reduced
hematocrit value and slightly increased monocytes. Clinical chemistry shows moderately
increased blood urea and unbalanced electrolytes as well as reduced total protein, albumin,
and globulin. Key findings of this markedly emaciated animal at necropsy are abnormal
semifluid contents of the large intestine associated with red mucosal discolouration in cecum

and colon.

Histopathologically, slight (colon) and moderate (cecum) crypt microabscesses are identified
as related to the semifluid contents of the large intestine. This is accompanied by moderate
villous atrophy of the ileum. A number of other findings indicate the impaired condition of the
animal with reduced food intake over a prolonged duration. Since these findings are
observed in only one animal, they are considered to be incidental and are not related to

treatment with the test item/ aluminium hydroxide combination.

After subcutaneous injection, severe changes including swelling and erythema are seen at
the injection sites in animals that are administered the Construct of the invention (600
pg/injection) combined with Al(OH)3 (group 4). Similar findings, but less severe are seen in

the control group (group 1) where only Al(OH)3 is given. Swelling and erythema are also
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adm ni stration of the Construct of e Invention + a um ni um OXI
(s.c. ofelliexpansitias very little inmpact on Abeta and Qbeta inmune response.
Wil e the ELI SPOT assay detects a i nduced expansion of (beta specific T

cells, the data show the absence of Abeta specific T cell expansion,
Changes seen histopathologically at the injection sites of groups 1, 2, 4, and 5 (receiving

Al(OH); or Construct of the invention /Al(OH); combination) included histiocytosis and
subacute inflammation of varying severity. Colliquative necrosis is seen in the centers of
larger histiocyte accumulations in groups 4 and 5 (Construct of the invention /AI(OH);
combination s.c. and i.m., respectively). Clusters of histiocytes of similar appearance occur in
the draining lymph nodes (axillary in group 4, inguinal in group 5) in single animals of groups
4 and 5. At the injection sites of group 6 (Construct of the invention /MF59) minimal to
moderate subacute inflammation in 3 males and minimal and slight subacute inflammation in

three females are observed.



Changes seen hi stopathologically at the injection sites of groups 1, 2, 4,
and 5 (receiving Al (OH) 3 or Construct of the invention /AL(OH) 3

conbi nat iwoloimebezded hi stiocytosis and subacut e i nfl amratrierro10fs47as yi ng
severity. Colliquative necrosis is seen in the centers of larger histiocyte
accurul ations in groups 4 and 5 (Construct of the invention /AL(CH)3
conbination s.c. and i.m, respectively). Custers of histiocytes of

sim | ar appearance occur in the drainipg | ynph nodes (axillary in group 4,
inguinal in group 5) in single animals of groups 4 and 5. At the injection
sites of group 6 (Construct of the invention 1MF59) mninmal to noderate
subacute inflammtion in 3 males and m ni mal and slight subacute
inflammation in three femal es are observed. WO
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intra-nmuscul ar injections of the adjuvanted Construct of the invention or
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patients receive repeated intra-muscular injections of 450 ug Construct of the invention plus

either 150ug aluminium hydroxide, 450 pg aluminium hydroxide, 125 pyl MF59, or 250 ul
MF59. A third pool of patients receive repeated intra-muscular injections of placebo
containing either 150ug aluminium hydroxide, 450 pg aluminium hydroxide, 125 yl MF59, or
250ul MF59.

The dosings are given at weeks 0, 6, 12 and then at weeks 24, 36, 48 and 60.



The Construct of the invention is mxed wth the adjuvant prior to

adm nistration. Safety assessnents include general physical exam nations,
neur ol ogiwal2oexamaeat i ons, 12- | ead el ectrocardi ograns PECEPR0110547a% Si gns,
standard clinical |aboratory eval uations (hematol ogy, blood chem stry,
urine anal ysis), special inmmunol ogical |aboratory evaluations in bl ood and
cerebrospinal fluid (CSF), cerebral magnetic resonance imgings (MRIs), as
wel | as adverse event and serious adve@gse event nonitoring. Ap-antibody
response i s nmeasured by determ nation of the A3-antibody titer (1gG and
IgM in serumand CSF using ELI SA nmethods. The ex vivo Ap-anti body bindi ng
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1) det estoppess, |&Ut90tﬂvedf<8'(§m&tyr®ldasmfdd Ab2KeB°C.i n CSF (Ap pepti des and its

i soforns, tau protein and its isoforns, phospho-tau) and plasma (Ap
peptides and isoformnms); 2) volunmetric MRLs, and 3) Al zhei mers di sease
Assess nlérﬂaSS@éNkE5@AtIDA$)~ﬂl‘<:mgi¢rlai iy aseptivstiafiled ini3mil vigis sedled with stoppars arat i on

( MVSE) , i (CDR) and Al zheiner's Di sease Cooperative
St udy ﬁ%@?%?ﬁ g?%ﬁ@%i"@&ng (ADCS- ADL) . Responders are defined as

those patients who show a significant increase of A3-specific antibody
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the Coﬂﬁéllréécédvgfé'%@vb é’r@ste%uﬁg&veﬁse[)&%{ rquto‘}m A conposi tion according to

any previous claim er el n e cons corrp ising the Al31-6 peptide is
in aqueous solution. 5. A conposition according to any previous claim
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pept i deserum and CSF using ELISA methods. The ex vivo AB-antibody binding properties in serum
and CSF is explored by immunological methods on human and B-amyloid precursor protein
(APP) transgenic mouse brain tissue. The VLP-antibody titer response in serum is measured

to investigate the immune response to the carrier compound in relation to the immune
response to AB.

Exploratory pharmacodynamic assessments include the following assessments: 1)
determination of disease related markers in CSF (AB peptides and its isoforms, tau protein
and its isoforms, phospho-tau) and plasma (AB peptides and isoforms); 2) volumetric MRIs,
and 3) Alzheimers disease Assessment Scale (ADAS)-cognitive subscale, mini-mental state
examination (MMSE), clinical dementia rating (CDR) and Alzheimer’s Disease Cooperative
Study - Activities of Daily Living (ADCS-ADL).

Responders are defined as those patients who show a significant increase of AB-specific
antibody titers above baseline. AB-specific antibody titers are defined as titers above lower
limit of quantification (LLOQ) in a validated enzyme-linked immunosorbent assay (ELISA)

assay detecting specific antibodies relative to a standard serum as calibrator.



6. A conposition according to claim5, wherein the VLP is fromthe RNA
bact eri ophage @, the Apl-6 peptide is fused at its Ctermnus to the
spacer G3¢p 2andi2edzerein the VLP is chemically coupl ed t®csapdoiAb3M36
peptide with a bivalent linker. 7. A vaccine conprising the conposition of
any of the preceding clains. 8 A vaccine of claim7 wherein the adjuvant
is an alumniumsalt or MF59. 9. The vaccine according to claim8, wherein
the alumniumsalt is Al (OH) 3. 10. Theg4vacci ne according to cl aim 8,
wherein the vaccine conposition conprises about 100pl to about 500p1 MF59
per dose. - 25 - 12. The vaccine according to claim8 or claim9, wherein
t he vac&|ﬂ§ conposition conprises about 50pg to about 850pg al um nium salt
per dos The vacci ne according to claim 12, wherein the vaccine
conposition conprises about 50pg, about 150pg, about 450pg, about 600pg or
about 850 alunlnlun1sa t dos A vacc ordi.n 0 of
claims 79 coms TRk BReraBSa: & st somolB5E 4Re RTRE PERRG, bl b &
conpri si ng thmsAikabaﬁlcramrtd ijle phamnadeatitall} a0¢eptadieiadjovann sal t; (i) about
450pg of the construct conprising the AlL31-6 peptide and about 150pg
alumniumsalt; (iii) about 450pg of the construct conprising the Apl-6

peptide arpd Abﬁmpoéiﬁ&pgcéﬂrdlﬁg o tIEIN$ &) Eomprising) betheaH 54(5@0@1190& thE@oRQARE I UCt

conprising the Af31- ;1)t| de and about 600pg al um nium salt;
comprising the AB -6 peptide.

3. A composition according to claim 1 or claim 2, comprising 150ug or 450ug of the

construct comprising the Ap1-6 peptide.

4. A composition according to any previous claim, wherein the construct comprising the

AB1-6 peptide is in aqueous solution.

5. A composition according to any previous claim wherein the construct comprising the
AB1-6 peptide consists of a virus-like particle (VLP) structure chemically coupled to
the AB1-6 peptide.

6. A composition according to claim 5, wherein the VLP is from the RNA bacteriophage
QB, the AB1-6 peptide is fused at its C-terminus to the spacer GGC, and wherein the
VLP is chemically coupled to said AB1-6 peptide with a bivalent linker.

7. A vaccine comprising the composition of any of the preceding claims.
8. A vaccine of claim 7 wherein the adjuvant is an aluminium salt or MF59.
9. The vaccine according to claim 8, wherein the aluminium salt is AI(OH)s.

10. The vaccine according to claim 8, wherein the vaccine composition comprises about
100pl to about 500ul MF59 per dose.

11. The vaccine according to claim 10, wherein the vaccine composition comprises about
125yl or about 250ul MF59 per dose.



(v) about 450pg of the construct conprising the A31-6 peptide and about
800pg alum niumsalt; (vi) about 60014 of the construct conprising the
Al31- 6 pewmOi2der/@od4about 600pg alum niumsalt; (vii) alPowmEPE@APsI76s t he
construct conprising the Al131-6 peptide and about 8001Ag al um nium salt;
(viii) about 150pg of the construct conprising the Al131-6 peptide and about
250p1 MF59; (ix) about 45014 of the construct conprising the Af31-6

pepti de and about 125pl MF59; or (Xx)-28bout 450p.g of the construct
conprising the A31-6 peptide and about 250pl1 MF59. 15. A conbination
conprising a conposition according to any one of clainms 1-6, or a vaccine

Rpoor r 1AL NaB0Re Yool Liahil:a Bbidth, bEARbr Tnd U58ne BoRBbSHod 1 O

the list of nootropic nti ne, antldepressan

anti psychoti corargtsnssboarﬁoudlttabmut(859@3a|lt1m;nuansalbmrdmseve agents,
anti-inflammatory agents, lipid-lowering - 26 - agents, hornone
substitution agents, anyloid | owering agents, aggregation inhibitors,
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accordi ng todesey one of clains 1- 6, a vacci ne according to any one of
clainms 7-14 or a conbination according to claim15 for use in the treatnent
and/ or prevention of denmentia, Al zheiner's disease, denentia associated
wi t h Al zhddn@vascink seasingto ahyob cldins7-Oabaipeising erdbse: 18. Use of a

one of ol ai ) 9500, 140 o B PGk ontcve g A-E epli and ek s’

manuf act ur e alﬁmmnumdalcarrent for the treatnment and/ or prevention of

dementia, Al (zp L’ di sease dementia associated with Al zheiner's di sease
or disorders't & a‘t'te Q19ePleths. CopstrugtscomrisinachRpdat- PirsRtiaR @BF ALRY! 1801y one

of clains 1-fum@iursyi@cci ne according to any one of clainms 7-14, or a
conbi nation according to claim 15, for the manufacture of a nmedi canment for
the treat menti cﬁb°§hﬂg%‘éﬁ sf fhe eonsirugt C‘H@Rf@l‘ﬂﬂpﬂﬁg’*@fbﬁe‘?ﬂpﬂé‘é and AbeuhépOug
Di sease, denBphinuraggeci ated with Al zheiner's di sease or disorders related

t her et o.
(iv) about 450ng of the construct comprising the AB1-6 peptide and about 600ug

aluminium salt;

(v) about 450pg of the construct comprising the AB1-6 peptide and about 800ug
aluminium salt;

(vi) about 600pg of the construct comprising the AB1-6 peptide and about 600ug
aluminium salt;

(vii) about 600ug of the construct comprising the AB1-6 peptide and about 800ug
aluminium salt;

(viii) about 150ng of the construct comprising the AB1-6 peptide and about 250yl
MF59;

(ix) about 450ng of the construct comprising the AB1-6 peptide and about 125pl
MF&9; or

(x) about 450ng of the construct comprising the AB1-6 peptide and about 250pl
MF59.

15. A combination comprising a composition according to any one of claims 1-6, or a
vaccine according to any one of claims 7-14, and at least one agent selected from the
list of nootropic agents, memantine, antidepressant agents, antipsychotic agents,

antidiabetic agents, antioxidative agents, anti-inflammatory agents, lipid-lowering



20. The use according to any one of clains 16-19, wherein the conposition,
vacci ne or conbination is admnistered at intervals of about 6 to about 12
weeks. 2IwoTBha/msm4according to any one of clains 16-19pPChiEPe@iinsibe
conposition, vaccine or conbination is adm nistered twice or nore at

I nterval s of about 6 weeks and then twice or nore at intervals of about 12
weeks. 22. A conposition conprising an Af31-6 peptide for use in treating
dementi a, Al zheinmer's Di sease, denent-i2zg-associated with Al zheiner's Di sease
or conditions related thereto, wherein the conposition is adm nistered
twice or nore at intervals of about 6 weeks and then twice or nore at

intervals of @%?ythoﬂl%oﬂ@%imutl&? ﬁ%/ J‘riy?o?@ {15'?(9&%/ %gﬁe\;;%ﬁ?n Iﬂ%%lt? b23' A

comer ci al age co onstruc I on an
adj uvant, aneh€0a1§0r3t asd imnegncomsiufabery agents24. A bottle, vial, syringe or test
tube containing a conposition according to any one of clains 1-6, a vaccine
according to any one of clains 7-14, or a conbination according to claim
15. 16. A composition according to any one of claims 1-6, a vaccine according to any one of

claims 7-14 or a combination according to claim 15, for use in therapy.

17. A composition according to any one of claims 1-6, a vaccine according to any one of
claims 7-14 or a combination according to claim 15 for use in the treatment and/or
prevention of dementia, Alzheimer’'s disease, dementia associated with Alzheimer’s

disease or disorders related thereto.

18. Use of a composition according to any one of claims 1-6, a vaccine according to any
one of claims 7-14, or a combination according to claim 15, for the manufacture of a
medicament for the treatment and/or prevention of dementia, Alzheimer’s disease,

dementia associated with Alzheimer’s disease or disorders related thereto.

19. Use of a composition according to any one of claims 1-6, or a vaccine according to
any one of claims 7-14, or a combination according to claim 15, for the manufacture
of a medicament for the treatment of subjects at risk of developing dementia,
Alzheimer’s Disease, dementia associated with Alzheimer's disease or disorders

related thereto.

20. The use according to any one of claims 16-19, wherein the composition, vaccine or

combination is administered at intervals of about 6 to about 12 weeks.

21. The use according to any one of claims 16-19, wherein the composition, vaccine or
combination is administered twice or more at intervals of about 6 weeks and then

twice or more at intervals of about 12 weeks.

22. A composition comprising an AB1-6 peptide for use in treating dementia, Alzheimer’s
Disease, dementia associated with Alzheimer’s Disease or conditions related thereto,
wherein the composition is administered twice or more at intervals of about 6 weeks

and then twice or more at intervals of about 12 weeks.
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23. A commercial package comprising: (a) the construct of the invention, (b) an adjuvant,
and (c) instructions for use.

24. A bottle, vial, syringe or test tube containing a composition according to any one of

claims 1-6, a vaccine according to any one of claims 7-14, or a combination
according to claim 15.



