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The present invention relates to novel uses of a
construct consisting of virus-like particle (VLP)
structure chemcally coupled to a fragnment of the AP-1
-42 peptide and' its pharnaceutically acceptable salts
(hereinafter CONSTRUCT), in particular to dosage
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adm nistration of a CONSTRUCT for the treatnment of
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Trisomy 21 and subjects with surrogate mark
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regimens, modes of and dosage forms for the administration of a CONSTRUCT for the
prophylactic treatment of subjects at risk of developjng AD, including but not limited to
subjects with mild cognitive impairment , subjects with genotypes known to be associated
with AD, such as ApoE4, subjects with Trisomy 21 and subjects with surrogate markers
indicating risk for AD.

Considerable evidence has been accumulated suggesting that the #-amyloid peptide - the
major component of seniie amyloid plaques — plays a causal role in AD. Successful disease-
modifying therapy for AD is likely to include products that affect the deposition of B-amyloid
in the brain. AB-specific antibodies, actively generated by the immune system or passively
administered, consistently reduce plaque burden in different transgenic mouse modeis for

AB-amyloidosis. A first clinical attempt to stimulate the immune system of AD patients to
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mglmL, e.g. 0.5 mg/mL CONSTRUCT, and no further excipients. The dosage form can be
kept frozen until shortly before usage. The dosage form is administered preferably by
subcutaneous injection with a syringe to the warm-blooded animal, especially Into the
abdomen. For thawing of the dosage form, the dosage form can be kept at ambient
temperature for about between 15 minutes and 45 minutes, e.g. 30 minutes. Preferably,
before withdrawing drug substance, the vials are gently inverted several times for dispersion
of potential sub-visual particles.

The CONSTRUCTS as employed in the present invention are known as such. For example,
WO 00/3227 to Cytos discloses a technology for providing a construct comprising a core-
particle (such as a VLP), a linker and an antigen, all together forming an ordered and
repetitive antigen array. WO 02/056507 to Cytos and Novartis describes constructs
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human patients comprising administering 5 to 175 pg, preferabiy 15 to 125 pg, more
preferably about 25 to 100 pg, e.g. 50 ug or 75 ug, of the CONSTRUCT to human patlents In
need thereof about every 4 {o 8 weeks, preferably about every 5 to 7 weeks, in particular
about every 6 weeks.

In a fourth aspect the present invention relates to a method of treatment of dementia in
human patients comprising administering 5 to 1000 ug, preferably 5 to 300 ug, more
preferably about 50 to 200, most preferably 50-150 pg, e.g. 50 pg or 75 pg,100pg, 125ug,
150pg of the CONSTRUCT to human patients in need thereof about every 4 to 8 weeks,
preferably about every 5 to 7 weeks, in particular about every 6 weeks.

Frequency of injection can vary depending on the patient response.
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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
Cinnanzin 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™,

Dihydroergotoxin can be administered, e.g., in the form as marketed, e.g. under the
trademark Hydergin™. Nicergoline can.be administered, e.g., in the form as marketed, e.g.
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Other agents can be used in combination with the CONSTRUCT, for example:
antidepressants such as SSRIs, SNRIs, NRIs, antipsychotics such as risperidone,
antidiabetic treatments such as insulin or metformin, antioxidative treatments such as
selegiline, vitamin E, anti-inflammatory treatments such as NSAIDs, lipid-lowering agents
such as statins, hormone substitution such as estrogens, amyloid lowering agents such as
abeta secretase inhibitors, aggregation inhibitors such as beta-sheet blockers, chelators,
immunomodulatory agents such as glatiramer acetate.

The term "a combined preparation”, as used herein defines especially a “kit of parts” in the
sense that the active ingredients as defined above can be dosed independently or by use of
different fixed combinations with distinguished amounts of the ingredients, i.e., simuitane-
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| east one pharmaceutically acceptable carrier, for

si mul t aneous, separate or sequential use, especially
for use in a nethod of treating denentia. Such a
conbination is preferably a conbined preparation. O her
agents can be used in conbination with the CONSTRUCT,
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about 150 mg.

Nimodipine may be administered to a patient in a total daily dosage of between about 60 to
about 120 mg.

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 6
and about 12 mg.
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of the conbination partners (b) can be adm nistered to
the patient: C nnarizine nay be admnistered to a
patient in a total daily dosage of between about 75 to
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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 hydrochioride in a
total daily dosage of about 20 mg.

In a further aspect, the present invention provides human monoclonal antibodies against
AB1-42 induced by the CONSTRUCT, preferably Ap antibodies recognizing the N-terminus
of AB1-42,

An efficient method to make human monoclonal antibodies from B cells isolated from the
blood of a human patient is described by Elisabetta Traggiai, Stephan Becker, Kanta
Subbarao, Larissa Kolesnikova, Yasushi Uematsu, Maria Rita Gismondo, Brian R Murphy,
Rino Rappuoli & Antonio Lanzavecchia in Nature Medicine 10, 871 - 875 (2004), which
publication is included by reference into the present specification.



In a further aspect, the present invention provides
human nonocl onal anti bodi es agai nst Apl-42 induced by
t he CONSTRUCT, preferably AP anti bodi es recogni zing the
N-term nus. of A(il-42. An efficient nethod to nake
human nonocl onal anti bodies fromB cells isolated from
the blood of a human patient is described by

El i sabetta Traggi ai, Stephan-Becker, Kanta Subbarao,
Lari ssa Kol esni kova, Yasushi Uematsu, Marla R ta

G snondo, Brian R Murphy, Rino Rappuoli & Antonio

Examrescchia in Nature Medicine 10, 871 - 875 (2004),
which p

ublication is included by reference into the
present specification. -8- EXAMPLES In the follow ng
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as adverse event and serious adverse event

Afiantibeslyi ragponke, ISthUfethdetﬁfﬂ'l@an dhe Afranithody titee (I9G and igM) in
sél'i‘lﬁ'}é ¢ u&ﬁ??@ﬁ\l et s, Th n%h&c} ng)a @b%tdh gfﬁhlng ?)Fop%més in serum

unexpec eriora
and CSF is explored by immunological methods on human and pB-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 Ag.

Exploratory pharmacodynamic assessments include the following assessments: 1)
determination of disease related markers in CSF (AP peptides and its isoforms, tau protein
and its isoforms, phospho-tau) and plasma (Ap peptides and isoforms); 2) volumetric MRlIs,
and 3) neuropsychological test battery, mini-mental state examination (MMSE), clinical
dementia rating (CDR) and Alzheimer’s Disease Cooperative Study - Activities of Daily Living
(ADCS-ADL), 4) Positron emission tomography (PET) with ''C-Pittsburgh Compound-B (*'C-
PIB) which is a novel beta-amyloid selective tracer developed for in vivo detection of -
amyloid plaques in the brain and "F-fluorodeoxygiucose ("*FDG)



Ap- anti body response i s neasured by determ nation of
the Ap-antibody titer (IgGand IgM in serum and CSF
usi ng ELI SA nmet hods. The ex vivo Ap-anti body bindi ng
properties in serum and CSF is explored by

i mmunol ogi cal net hods on human and p-anyl oi d precursor
protein (APP) transgenic nouse brain tissue. The
VLP-anti body titer response rB-serumis measured to

i nvestigate the i mune response to the carrier conpound
inrelation to the inmune response to A 6. Exploratory
phar macodynan ¢ assessnents include the follomﬁng

sessrrent eter n of disease, related
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t onography (PET) with "C Pittsburgh Corrpound B ("C
h

thlbritsfmlthhm rm mmiarété Edghblmar’g m:mg@_q itk tﬁrSE@cutaﬂeous injections
m&efl ned as those patients who show a

9 i ease of A(3-specific antibody titers

above baseline and who show an anti body isotype swi tch

fr L.gM t.o.lqG_j Sser.um at Iatest aft

A BRI el AT ahdrys e T Rlya s B febling chfetiysTRUCT o

placélsy. 24 pbﬁnnts receivethel activet drog CQMHRUDTmﬁlaopatiemh(rI@awerplai:ebo

uv&)% A@ﬁltgg‘gh S g%éé?ﬁ?e% %ﬂﬁ'ﬁé@s@% a |ve @E’Hﬁaf’ﬁzcebo are

administired| tossach patent rewedks & ©and 1&Exanpl e 1: A single or
mul ti center, random zed, doubl e-blind,
pl acebo control I ed study in pat| ents W|th midto

: : pteDirandonize blei laced

gaﬁ%@ (' @ﬁm T h@@s.e% ” ol R B%énaeas%.em.ons

of 5 uaof GONSFTRUCTEe CONSTRUCT or pl acebo. 24 patients
recei ve the active drug CONSTRUCT and 6 patients

recei ve placebo wunder double-blind conditions. Three
Agtotal ofi39j patients issandomized g reseNs TIRBIEY.Coinjeglianseth resG@NSTRUCT or

pEgé'E:d1 Fﬁ bgﬁ&% Feeeﬁf‘ﬁﬁ RHd cﬁﬂ# CONSTREIET dhd tﬁpaﬁi@ﬁts }&ceive placebo

single or center, random ze
ugderr gblgthrmcor@tig@% ghreesa. injgatiens qtsgd;)g QQNSTRUCT or placebo are

administered to each patient in weeks 0, 6 and 18.

Example 3: A single or multicenter, randomized, double-blind, placebo-controlled study in
patients with mild to moderate Alzheimer's Disease (AD) with three subcutaneous injections
of 100 pg of CONSTRUCT

A total of 30 patients is randomized té receive three s.c. injections of the CONSTRUCT or
placebo. 24 patients receive the active drug CONSTRUCT and 6 patients receive placebo
under double-blind conditions. Three s.c. injections of 100 pg CONSTRUCT or placebo are
administered to each patient in weeks 0, 6 and 18.



patients with mld to noderate Al zheiner's Di sease (AD)
Wi th three subcutaneous iniections of 50 ug of
CONSTRUCT A total of 30 patients is random zed to
receive three s.c. injections of the CONSTRUCT or

pl acebo. 24 patients receive the active drug CONSTRUCT
and 6 patients receive placebo under double-blind
conditions. Three s.c. inj-ectllons of 50 pg CONSTRUCT or
pl acebo are admnistered to each patient in weeks 0, 6
and 18. Exanple 3: A single or nmulticenter, random zed.

Estomblea: Detentlinatidrost @lptbaiy Titesslih Sehypf udy in  patients

"Wth midto noderate Al zheinmer's Disease (AD) with
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o o i B8 o GBS A PR el ko?are frzen withi
60omial eftéroaipuridiireand kept at Kj70tC pentdingadnalyeid. pg CONSTRUCT

or placebo are admnistered to each patient in weeks
0.6 and 18. -10- Exanple 4: Determ nation of Antibody

Example $: Arsu@karmrnmﬂhoentér,MdQcmbteetbmghmcedo-lggmtoued stggy in

aISMGQNSTBUC uri ng 45 ninutes at roomterrperature
and then centrifuged for 10 m nutes at approxi mately

2500 g. Serumtubes are frozen within 60 mn after
Avtetal ¢f Boiatierds isndndamtedato receiv® @rpe agi infpctionalof HesCONSTRUCT or
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ota tients I's random zed to receive three
S.C. inj ectlons of the CONSTRUCT or placebo. 24

intRulfidafteR Fhridbfize

oP‘SOQé'ﬁ%!Qf@UC?dm ni stered to each pati ent in vveeks
; an le 6: A single or nulticenter,
random zed, doubl e-blind, placebo-controlled st udy in

Aneial &ryospamﬁt@ is"Fah@brhisad 18 ‘i'&!e%‘ihréé g RReinjgefions JPHRRESRSTRLET or
hree subcut aneous injecti

placebo 24 patients receive the active drug CONSTRUCT and 6 patients receive placebo

under double-blind conditions. Three s.c¢. injections of 300 yg CONSTRUCT or placebo are

administered to each patient in weeks 0, 6 and 18.



of 300 ug of CONSTRUCT A total of 30 patients is
random zed to receive three s.c. injections of the
CONSTRUCT or placebo. 24 patients receive the active
drug CONSTRUCT and 6 patients receive placebo under
doubl e-blind conditions. Three s.c. injections of 300
pg CONSTRUCT or placebo are admnistered to each
patient in weeks 0, 6 and 18.4411- Wat is clained is:
1. The use of a construct consisting of a virus-Ilike
particle (VLP) structure chemcally coupled to a

fragment of the AD-1 -42 peptide or its
%&%@&E&ally acceptabl e salts for the manufacture

of a pharmaceutical conposition for the treatment of
characterized in that the pharnmaceuti cal

d ti
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treatment of patients with increased AD-|evel |,

including but not limted to patients with denentia

Za$ﬁé3§deaéc@&dlﬂ$tt61 clam K iwhefin the dememags domEmtiaRFthe Alzheimer's type or
he use a cordl n to claiml for the

denen
%E?%m%"t@fw"ﬁ' PR conposition for the
prophyl actic treat msnt of subJ ects at risk of
| opi h ‘s Disease, incluyding but not ..
3 Thbrise dorgiing i ST o 1R Tanirekis 4 P Rrriitee) sfposiion for the
ZI trb?]tﬁ'féhﬁof\lyatléhtg AP incrRsed ABWIel, nclidihgais A6t lintited to\patients with
zhei ner

4, h
THPREH ss8oid Wit EpUTeen s A e, R PR
indicating risk for Al zheiner's Di sease 5. The use
o5R 0P aererdt & AP pelrlsendt ol FtivoSdiune Eampgstion for the
c ﬂmphﬁﬁbtkm’eatrrﬁdrmgmeecmfathbﬁoﬂk{eﬁel&plﬂg’lAﬂBeﬁhede Disease, including but
a(rj\nt] Inl t%g ?Qr, ie!.&@ctis \glth qaﬂ%cqg.gﬁgﬁﬁ%?ﬁm‘éﬁg”ﬁ@@“t i@ﬁ;gngypes lgmwn to
c balaw)cihtem][mfh Altsiraen's Dibeasepsith tas dpoEd rsabjetts with Teiagray 21 and
{ | nt
R B Geibesin maRer e Rk BEMEEARS P LBisRRe it h
b| vaI ent l'inker to a fragment of the A(31-42 peptide.
5, P(IET Qle KL §diﬁ% ree%d?-? oﬁ‘ 8|aﬁgi%h‘éﬁ‘?ﬁ fik %oﬁaﬁlc{: &91§isgng of a VLP

structure chemically coupled to a fragment of the AB-1-42 peptide is administered at a
total dose between about 5 to 175 pg / 4 to 8 wesks.

6. The use according to any one of claims 1 or 5 wherein the construct consists of capsid
proteins of a RNA bacteriophage self-assembled into a highly ordered VLP structure

chemically coupled with a bivalent linker to a fragment of the Ap1-42 peptide.

7. The use according to claim 6 wherein the capsid proteins are taken from the RNA
bacteriophage Q.

8. The use according to claim 6 or 7 wherein the fragment of the Ap1-42 peptide is AB-1-6.



bact eri ophage (3. 8. The use according to claim®6 or 7
wherein the fragnment of the A01-42 peptide is AD 1-6.
-12- 9. A nethod of treatnent of denmentia in human
patients conprising admnistering 5 to 300g of a
construct consisting of a VLP structure chemcally
coupled to a fragnent of the -1-42 peptide or its
pharmaceutically acceptable sdits to human patients in
need thereof about every 4 to 8 weeks. 10. An aqueous
sol ution conprising between 0.25 and 0.75 ng/nL of a
9VA meshad af treatment bdenenitia in umanl patients campristrgnaedministerind to
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l'i pid-lowering agents such as statins, hornone
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' ' ' hat < 1000nM 15. A
b hincdaind pBarie Pich S R SERRe. ™ (o et body
agai nst Apl-42 generated by the inmmne systemof a
1%u ]rﬁaéu C\.Egﬁ:bé L oRBRafort &cBFaﬁ-.gEIS' Blalth $4 foﬂﬂeodqreﬁératfbn\gfg medicament for

the treatment of dementia.

13. A commercial package comprising a combination according to claim 11 together with
instructions for simultaneous, separate or sequential use thereof in the treatment of
dementia

14. A binding molecule which is capable of binding to a VLP structure chemically coupled to
a fragment of the AB-1-42 peptide with a dissociation constant < 1000nM.

15. A binding molecule which is a monoclonal human antibody against AB1-42 generated by
the immune system of a human in response to the administration of a VLP structure
chemically coupled to a fragment of the ApB-1-42 peptide or its pharmaceutically
acceptable salts, which is capable of binding to AB1-42 with a dissociation constant <
1000nM.



chem cally coupled to a fragnent of the AP-1 42 peptide
or its pharmaceutically acceptable salts, which is
capabl e of binding to Apl-42 with a dissociation
constant < 1000nM -13- 16. A binding nolecule
according to claim 14 or 15, recognizing the N-term nus
of Apt-42. 17. A nethod of 1Zl3ol ating i nmune cells
produci ng human anti bodi es agdli nst AP in response to
the adm nistration of a VLP structure chemcally
coupled to a fragnment of the AP-1-42 peptide or its
phar maceutical ly acceptable salts. 18. A nethod of
S .
e SR bR oSt e Ing o BB B 180 RomniaRg e br ap142.
to the admnistration of a VLP structure chemcally
17K me%dto? ) ul'i@grﬂ'ﬁurﬂe c%!ls %@ﬁucﬁfﬂ Iium%lﬁﬂg%lgsea Insk kﬁ in response

phar maceut I'ca accept a
pttd the administration ofcatR strusture ohepnically eodplet-to acfragmtnt of the Ap-1-42

bi.ndi I I rofr her eof according to any
oRBEB % B pfiafetbalh PG Rbie g8y oci o vect or
conpri Si ng pol ynu_cl eotides according to claim19. 21.

188 kg B sRid RS OTRl R Carf G bt Ra R G8RSateh by the
immune system of a human in response to the administration of a VLP structure
chemically coupled to a fragment of the AB-1-42 peptide or its pharmaceutically
acceptable salts. ‘

19. A polynucleotide comprising polynucleotides encoding a binding molecule or fragment
thereof according to any one of claims 14 to 16.

20. An expression vactor comprising polynucleotides according to claim 19.

21. The use of a binding molecule according to any one of claims 14to 16 as a
pharmaceutical.



