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Use of Alum for enhancing immune respones

The present invention relates to a use of Alum for enhancing

immune responses.

Host protection from iﬁvading pathogens involves cellular and
humoral effectors and results from the concerted action of both
non-adaptive (innate) and adaptive (acquired) immunity. The
latter is based on specific immunological recognition mediated
by receptors, is a recent acquisition of the immune system, and
is present only in vertebrates. The former evolved before the
development of adaptive immunity, consisting of a variety of
cells and molecules distributed throughout the organism with the
task of keeping potential pathogens under control.

B and T lymphocytes are the mediators of acquired antigen-
specific adaptive immunity, including the development of
immunological memory, which is the main goal of creating a
successful vaccine. Antigen presenting cells (APCs) are highly
specialized cells that can process antigens and display their
processed fragments on the cell surface together with molecules
required for lymphocyte activation. This means that APCs are
very important for the initiation of specific immune reactions.
The main APCs for T lymphocyte activation are dendritic cells
(DCs), macrophages, and B cells, whereas the main APCs for B
cells are follicular dendritic cells. In general DCs are the
most powerful APCs in terms of initiation of immune responses

stimulating quiescent naive and memory B and T lymphocytes.

The natural task of APCs in the periphery (e.g. DCs or
Langerhans cells) is to capture and process antigens, thereby
being activated they start to express lymphocyte co-stimulatory
molecules, migrate to lymphoid organs, secrete cytokines and
present antigens to different populations of lymphocytes,
initiating antigen-specific immune responses. They not only
activate lymphocytes, under certain circumstances, they also
tolerize T cells to antigens.

Antigen recognition by T lymphocytes is major histocompatibility
complex (MHC)-restricted. A given T lymphocyte. will recognize ‘an

CONFIRMATION COPY
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antigen only when the peptide is bound to a particular MHC
molecule. In general, T lymphocytes are stimulated only in the
presence of self MHC molecules, and antigen is recognized only
as peptides bound to self MHC molecules. MHC restriction defines
T lymphocyte specifity in terms of the antigen recognized and in
terms of the MHC molecule that binds its peptide fragment.

Intracellular and extracellular antigens present quite different
challenges to the immune system, both in terms of recognition
and of appropriate response. Presentation of antigens to T cells
is mediated by two distinct classes of molecules — MHC class I
(MHC-I) and MHC class II (MHC-II), which utilize distinct
antigen processing pathways. Mainly one could distinguish
between two major antigen processing pathways that have evolved.
Peptides derived from intracellular antigens are presented to
CD8* T cells by MHC class I molecules, which are expressed on
virtually all cells, while extracellular antigen-derived
peptides are presented to CD4* T cells by MHC-II molecules.
However, there are certain exceptions to this dichotomy. Several
studies have shown that peptides generated from endocytosed
particulate or soluble proteins are presented on MHC-I molecules
in macrophages as well as in dendritic cells. Therefore APCs
like dendritic cells sitting in the periphery, exerting high
potency to capture and process extracellular antigens and
presenting them on MHC-I molecules to T lymphocytes are
interesting targets in pulsing them extracellularily with

antigens in vitro and in vivo.

The important and unique role of APCs, including stimulating
activity on different types of leukocytes, is reflecting their
central position as targets for appropriate strategies in
developing successful vaccines. Theoretically one way to do so
is to enhance or stimulate their natural task, the uptake of
antigeﬁ(s). Once pulsed with the appropriate antigens the
vaccine is directed against, APCs should start to process the
uptaken antigen(s), thereby being activated, expressing
lymphocyte co-stimulatory molecules, migrating to lymphoid
organs, secreting cytokines and presenting antigens to different

populations of lymphocytes thereby initiating immune responses.
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Activated T cells generally secrete a number of effector cyto-
kines in a highly regulated fashion, e.g. interleukin 2 (IL-2),
IL-4, IL-5, IL-10 and interferon-y (IFN-y). The functional detec-
tion of cytotoxic T lymphocyte responses to specific antigens
(e.g. tumor antigens, in general antigens administered in a
vaccine) is commonly monitored by an ELISpot assay (enzyme-
linked immunospot assay), a technique analyzing cytokine
production at the single cell level. In the present invention an
ELISpot assay for the cellular immunity (type 1 immune response)
promoting cytokine IFN-y is used to monitor successful antigen-
specific T cell activation. Furthermore, the cytokine IL-4 is
determined as an indicator for a type 2 response, usually
involved in promoting strong humoral responses. In addition, the
humoral immune response was determined by ELISA (IgGl as
indicator for a type 2 response, IgG2b as indicator for a type 1
response).

It has previously been shown that polycations efficiently
enhance the uptake of MHC class I-matched peptides into tumor
cells, a peptide or protein pulsing process which was called
"TRANSloading". Furthermore, it has been shown that polycations
are able to "TRANSload" peptides or proteins into antigen
presenting cells in vivo as well as in vitro. In addition, co-
injection of a mixture of poly-L-arginine or poly-L-lysine
together with an appropriate peptide as a vaccine protects
animals from tumor growth in mouse models. This chemically
defined vaccine is able to induce a high number of
antigen/peptide-specific T cells. That was shown to be at least
partly attributable to an enhanced uptake of peptides into APCs
mediated by the polycation indicating that APCs when pulsed in
vivo with antigens can induce T cell-mediated immunity to the

administered antigen.

As opposed to adaptive immunity, which i1s characterized by a
highly specific but relatively slow response, innate immunity is
based on effector mechanisms that are triggered by differences
in the structure of microbial components relative to the host.
These mechanisms can mount a fairly rapid initial response,
which mainly leads to neutralization of the noxious agents.
Reactions of innate immunity are the only defense strategy of
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lower phyla and have been retained in vertebrates as a first
line host defense before the adaptive immune system is
mobilized.

In higher vertebrates the effector cells of innate immunity are
neutrophils, macrophages, and natural killer cells and probably
also dendritic cells, whereas the humoral components in this
pathway are the complement cascade and a variety of different
binding proteins.

A rapid and effective component of innate immunity is the
production of a large variety of microbicidal peptides with a
length of usually between about 12 and about one hundred amino
acid residues. Several hundred different antimicrobial peptides
have been isolated from a variety of organisms, ranging from
sponges, insects to animals and humans, which points to a wide-
spread distribution of these molecules. Antimicrobial peptides
are also produced by bacteria as antagonistic substances against

competing organisms.

Two major subsets of CD4* T cells (T-helper 1 (Thl) and T-helper
2 (Th2)) have been identified in mouse and human, based on their
secretion of different cytokine profiles and their different
effector functions. Thl cells are mainly involved in the
generation of so called type 1 immune responses, which are
typically characterised by the induction of delayed-type
hypersensitivity responses, cell-mediated immunity,
immunoglobulin class switching to IgG2a/IgG2b and secretion of
i.a. Interferon-y. In contrast, Th2 cells are involved in the
generation of so called type 2 responses, which are
characterised by the induction of humoral immunity by activating
B cells, leading to antibody production including class
switching to IgG; and IgE. Type 2 responses are also
characterized by the secretion of the following cytokines: IL-4,
IL-5, IL-6 and IL-10.

In most situations, the type of response induced (type 1 or type
2) has a significant impact on the protective efficacy of a
vaccine. Alternative adjuvants tend to favor specific types of

responses. However, adjuvant selection is complicated by
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functional unpredictabilities and also by commercial constraints
and availability.

Aluminum salts (e.g. Aluminum hydroxide (Alum) (Rémpp, 10 Ed.
pages 139/140), Aluminum phosphate) are currently used as a
vaccine adjuvant in almost all available human vaccines [1].
However, aluminum salts were shown to increase in humans, as
well as in animals, exclusively a shift to type 2 responses
(cellular: IL-4 production, humoral: IgG;, IgE) [2]. The
inability of aluminum salts to elicit type 1 cell-mediated
immune responses (cellular: IFN-y production, humoral: IgG,) is a
major limitation of its use as adjuvant. Particularly for
vaccines against intracellular viral and bacterial infections,

the lack of cytotoxic T cell responses is fatal.

Therefore, a need exists to provide improved vaccines which show
a type 1 directed immune response or vaccines which allow - in
addition to a type 2 response — also a type 1 shift of the
immune reaction. Moreover, vaccines already available should be
provided in an improved form which allows the induction of a
type 1 response.

The present invention therefore provides novel pharmaceutical
compositions, comprising:

- an antigen,

- a type 1 adjuvant and

- Alum,

with the proviso that the type 1 inducing adjuvant is not an
oligodeoxynucleotide containing a CpG motif (an unmethylated CpG
motif) .

It has been surprisingly shown with the present invention that
Alum can enhance the type 1 potency of a given type 1 inducing
adjuvant in a vaccine (and leaving type 2 potency generally
unaffected). This could not be expected from the prior art
because Alum was regarded as being exclusively type 2 directed.
Indeed, the immune reaction of a given antigen, if applied alone
and in combination with Alum, is significantly enhanced with
respect to the type 1 reaction (whereby type 2 activity is
conserved) if Alum is present. Therefore, any (even slightly)
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positive or even neutral effect on the type 1 response of Alum
was not foreseeable by the prior art.

The present invention is based on the fact that alum can
efficiently enhance the type 1 response induced by a vaccine, if
a type 1 inducing adjuvant is already present in the vaccine. If
such a type 1 inducing adjuvant is not present, enhancement of
type 1 responses does not occur.

Alum, as meant herein includes all forms of Al®' based adjuvants
used in human and animal medicine and research. Especially, it
includes all forms of aluminum hydroxide as defined in Rompp,
10 Ed. pages 139/140, gel forms thereof, aluminum phosphate,
etc..

With the present invention, a clear improvement of the cellular
type 1 response is provided (IFN-g), without reduced IgG
responses.

The antigen to be used according to the present invention is not
critical, however, if pronounced (or exclusive) type 1 responses
should be specifically necessary, T cell epitopes (see
introduction above) are preferred as antigens. Preferably the
antigen is a viral, parasitic or bacterial antigen. In the
example section the present invention is proven in principle
with hepatitis viral antigens, namely with the hepatitis B
surface antigen, which are preferred antigens according to the
present invention.

Of course, the pharmaceutical preparation may also comprise two
or more antigens depending on the desired immune response. The
antigen(s) may also be modified so as to further enhance the

immune response.

Preferably, proteins or peptides derived from viral or bacterial
pathogens, from fungi or parasites, as well as tumor antigens
(cancer vaccines) or antigens with a putative role in autoimmune
disease are used as antigens (including derivatized antigens
like glycosylated, lipidated, glycolipidated or hydroxylated
antigens) . Furthermore, carbohydrates, lipids or glycolipids may
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be used as antigens themselves. The derivatization process may
include the purification of a specific protein or peptide from
the pathogen, the inactivation of the pathogen as well as the
proteolytic or chemical derivatization or stabilization of such
a protein or peptide. Alternatively, also the pathogen itself
may be used as an antigen. The antigens are preferably peptides
or proteins, carbohydrates, lipids, glycolipids or mixtures
thereof.

According to a preferred embodiment, T cell epitopes are used as
antigens. Alternatively, a combination of T cell epitopes and B
cell epitopes may also be preferred.

Also mixtures of different antigens are of course possible to be
used according to the present invention. Preferably, proteins or
peptides isolated from a viral or a bacterial pathogen or from
fungi or parasites (or their recombinant counterparts) are used
as such antigens (including derivatized antigens or glycosylated
or lipidated antigens or polysaccharides or lipids). Another
preferred source of antigens are tumor antigens. Preferred
pathogens are selected from human immunodeficiency virus (HIV),
hepatitis A and B viruses, hepatitis C virus (HCV), human
papilloma virus (HPV), rous sarcoma virus (RSV), Epstein Barr
virus (EBV) Influenza virus, Rotavirus, Staphylococcus aureus,
Chlamydia pneumonias, Chlamydia trachomatis, Mycobacterium
tuberculosis, Streptococcus pneumonias, Bacillus anthracis,
Vibrio cholerae, Plasmodium sp. (Pl. falciparum, Pl. vivax,
etc.), Aspergillus sp. or Candida albicans. Antigens may also be
molecules expressed by cancer cells (tumor antigens). The
derivation process may include the purification of a specific
protein from the pathogen/cancer cells, the inactivation of the
pathogen as well as the proteolytic or chemical derivatization
or stabilisation of such a protein. In the same way also tumor
antigens (cancer vaccines) or autoimmune antigens may be used in
the pharmaceutical composition according to the present
invention. With such compositions a tumor vaccination or a

treatment for autoimmune diseases may be performed.

In the case of peptide antigens the use of peptide
mimotopes/agonists/superagonists/antagonists.or peptides changed
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in certain positions without affecting the immunologic
properties or non-peptide
mimotopes/agonists/superagonists/antagonists is included in the
current invention. Peptide antigens may also contain elongations
either at the carboxy or at the amino terminus of the peptide
antigen facilitating interaction with the polycationic
compound (s) or the immunostimulatory compound(s). For the
treatment of autoimmune diseases peptide antagonists may be
applied.

Antigens may also be derivatized to include molecules enhancing
antigen presentation and targeting of antigens to antigen

presenting cells.

In one embodiment of the invention the pharmaceutical
composition serves to confer tolerance to proteins or protein
fragments and peptides which are involved in autoimmune
diseases. Antigens used in this embodiments serve to tolerize
the immune system or downregulate immune responses against

epitopes involved in autoimmune processes.

Preferably, the antigen is a peptide consisting of 5 to 60,
preferably 6 to 30, especially 8 to 11, amino acid residues
(e.g. a naturally isolated, recombinantly or chemically produced
fragment of a pathogen-derived protein, especially with an
immunogenic epitope). Antigens of this length have been proven
to be especially suitable for T cell activation. The antigens
can further be coupled with a tail, e.g. according to WO
01/78767, US 5,726,292 or WO 98/01558.

The structural nature of the type 1 inducing adjuvant

(Immunizer) to be combined with Alum has been shown to be of low
relevance for the present invention; the synergistic effect is
almost exclusively connected to the functional type 1 directing
ability of the adjuvant (Immunizer) or adjuvant (Immunizer)
mixture when combined with Alum. Preferably the type 1 inducing
adjuvant (Immunizer) is selected from the group consisting of a
polycationic polymer, lipid particle emulsions, especially MF59,
stable formulations of squalene and pluronid polymers and the

threonyl analog of muramyl dipeptide. (syntéx adjuvant .
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formulation (SAF), monophosphoryl Lipid A (MPL), saponins,
especially 0S21, an immunstimulatory oligodeoxynucleotide (ODN) ,
with the proviso that the immunostimulatory oligodeoxynucleotide
is not an oligodeoxynucleotide containing a CpG motif, and
combinations thereof.

It has been shown previously (WO 02/13857) that naturally
occuring, cathelicidin-derived antimicrobial peptides or
derivatives thereof have an immune response stimulating activity
and therefore constitute highly effective type 1 inducing
adjuvants (Immunizers). Main sources of antimicrobial peptides
are granules of neutrophils and epithelial cells lining the
respiratory, gastro-intestinal and genitourinary tracts. In
general they are found at those anatomical sites most exposed to
microbial invasion, are secreted into internal body fluids or
stored in cytoplasmic granules of professional phagocytes
(neutrophils).

In the WO 02/32451 a type 1 inducing adjuvant (Immunizer) that
is able to strongly enhance the immune response to a specific
co—administered antigen and therefore constitutes a highly
effective adjuvant is disclosed. The adjuvant (Immunizer)
according to the WO 02/32451 is a peptide comprising a sequence
R1-XZXZyXZX-Rz, whereby N is a whole number between 3 and 7,
preferably 5, X is a positively charged natural and/or non-
natural amino acid residue, 7 is an amino acid residue selected
from the group consisting of L, V, I, F and/or W, and R; and R,
are selected independantly one from the other from the group
consisting of -H, -NHz, -COCH3, -COH, a peptide with up to 20
amino acid residues or a peptide reactive group or a peptide
linker with or without a peptide; X-R, may also be an amide,
ester or thioester of the C-terminal amino acid residue. A
specifically preferred peptide is KLKLLLLLKLK.

Besides naturally occuring antimicrobial peptides, synthetic
antimicrobial peptides have been produced and investigated. The
synthetic antimicrobial peptide KLKLLLLLKLK-NH, was shown to have
significant chemotherapeutic activity in Staphylococcus aureus-
infected mice; human neutrophils were activated to produce the -

superoxide ‘anion (O,”) via cell surface calreticulin. The exact
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number and position of K and L was found to be critical for the
antimicrobial activity of the synthetic peptide (Nakajima, Y.
(1997); Cho, J-H. (1999)).

The polycationic polymer(s) or compound(s) to be used as type 1
stimulators according to the present invention may be any
polycationic compound which shows the characteristic effect
according to the WO 97/30721 (and which is, of course, not the
antigen for which immunisation is sought for). Preferred
polycationic compounds are selected from basic polypeptides,
organic polycations, basic polyaminoacids or mixtures thereof.
These polyaminoacids should have a chain length of at least 4
amino acid residues. Especially preferred are substances
containing peptidic bounds, like polylysine, polyarginine and
polypeptides containing more than 20%, especially more than 50%
of basic amino acids in a range of more than 8, especially more
than 20, amino acid residues or mixtures thereof. Other
preferred polycations and their pharmaceutical compositons are
described in WO 97/30721 (e.g. polyethyleneimine) and WO
99/38528. Preferably these polypeptides contain between 20 and
500 amino acid residues, especially between 30 and 200 residues.

These polycationic compounds may be produced chemically or
recombinantly or may be derived from natural sources.

Cationic (poly)peptides may also be polycationic anti-bacterial
microbial peptides. These (poly)peptides may be of prokaryotic
or eukaryotic origin or may be produced chemically or
recombinantly. Peptides may also belong to the class naturally
occurring antimicrobial peptides. Such host defense peptides or
defensives are also a preferred form of the polycationic polymer
according to the present invention. Generally, a compound
allowing as an end product activation (or down-regulation) of
the adaptive immune system, preferably mediated by APCs
(including dendritic cells) is used as polycationic polymer.

Furthermore, also neuroactive compounds, such as (human) growth
hormone (as described e.g. in W001/24822) may be used as Thl

immunostimulants (immunisers).
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Polycationic compounds derived from natural sources include HIV-
REV or HIV-TAT (derived cationic peptides, antennapedia
peptides, chitosan or other derivatives of chitin) or other
peptides derived from these peptides or proteins by biochemical
or recombinant production. Other preferred polycationic
compounds are cathelin or related or derived substances from
cathelicidin, especially mouse, bovine or especially human
cathelicidins and/or cathelicidins. Related or derived
cathelicidin substances contain the whole or parts of the
cathelicidin sequence with at least 15-20 amino acid residues.
Derivations may include the substitution or modification of the
natural amino acids by amino acids which are not among the 20
standard amino acids. Moreover, further cationic residues may be
introduced into such cathelicidin molecules. These cathelicidin
molecules are preferred to be combined with the antigen/vaccine
composition according to the present invention. However, these
cathelin molecules surprisingly have turned out to be also
effective as an adjuvant for a antigen without the addition of
further adjuvants. It is therefore possible to use such
cathelicidin molecules as efficient adjuvants in vaccine

formulations with or without further immunactivating substances.

According to a significantly preferred embodiment of the present
invention, the pharmaceutical composition comprises an
immunostimulatory ODN selected from the group consisting of a
deoxynucleotide comprising (one or more) deoxyinosine and/or
deoxyuridine residues; a deoxynucleotide comprising at least one
2 deoxycytosine-monophosphate or -monothiophosphate 3 adjacent
to a 2 deoxyinosine-monophosphate or -monothiophosphate,
especially a deoxyinosine-deoxycytosine 26-mer; and an ODN based
on inosine and cytidine.

The pharmaceutical composition according to the present
invention may also contain a mixture of more than one type 1
inducing adjuvant (Immunizer), i.e. a type 1 inducing adjuvant
(Immunizer) composition. In this type 1 inducing adjuvant
(Immunizer) composition it is preferred to additionally provide
a (one or more) polycationic polymer selected from the group
consisting of a synthetic peptide containing at least 2 KLK
motifs separated by a linker of 3 to 7 hydrophobic amino acids,
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preferably a peptide with the sequence KLKLLLLLKLK; a
polycationic peptide, especially polyarginine, polylysine and an
antimicrobial peptide, especially a cathelicidin~derived
antimicrobial peptide. As stated above, it is specifically
preferred to combine such peptidic immunisers with the above
mentioned significantly preferred selected oligodeoxynucleotides
(I- or U-ODNs). Such I- and U-ODNs are specifically
characterised as an immunostimulatory oligodeoxynucleic acid
molecule (ODN) having the structure according to the formula (I)

wherein

Rl is selected from hypoxanthine and uracile,

any X is O or S,

any NMP is a 2' deoxynucleoside monophosphate or
monothiophosphate, selected from the group consisting of
deoxyadenosine-, deoxyguanosine-, deoxyinosine-, deoxycytosine-,
deoxyuridine-,

deoxythymidine-, 2-methyl-deoxyinosine-, 5-methyl-
deoxycytosine—, deoxypseudouridine-, deoxyribosepurine-, 2-
amino-deoxyribosepurine-, 6-S-deoxyguanine-, 2-dimethyl-
deoxyguanosine- or N-isopentenyl-deoxyadenosine-monophosphate or
-monothiophosphate,
NUC is a 2' deoxynucleoside, selected from the group consisting
of deoxyadenosine-, deoxyguanosine-, deoxyinosine-,

deoxycytosine=, deoxyinosine-, -deoxythymidine=, 2-methyl-
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deoxyuridine-, 5-methyl-deoxycytosine-, deoxypseudouridine-,
deoxyribosepurine~, 2-amino-deoxyribosepurine-, 6-S-
deoxyguanine~, 2-dimethyl-deoxyguanosine- or N-isopentenyl-
deoxyadenosine,

a and b are integers from 0 to 100 with the proviso that a + b
is between 4 and 150, and

B and E are common groups for 5' or 3' ends of nucleic acid
molecules.

According to another aspect, the present invention also relates
to the use of Alum for the preparation of a drug for enhancing
an antigen-specific type 1 immune response against an antigen in

the presence of a type 1 inducing adjuvant (Immunizer).

More specifically, Alum is used according to the present
invention for the preparation of a vaccine with enhanced type 1
inducing activity.

The present invention also relates to the use of the combination
of a type 1 inducing adjuvant (Immunizer) and Alum as a type 1
inducing adjuvant (Immunizer). Improved type 1 inducing
adjuvants (type 1 adjuvant compositions) are therefore provided

by the present invention.

According to the present invention a type 1 inducing adjuvant
(Immunizer) composition is provided which comprises a type 1
inducing adjuvant (Immunizer) and Alum, with the proviso that
the type 1 inducing adjuvant is not an oligodeoxynucleotide
containing a CpG motif (an unmethylated ODN with CpG motif (s)).

An adjuvant (Immunizer), which based on a combination of a
cationic poly-amino acid and a synthetic ODN, is specifically
preferred to be combined with Alum according to the present
application to induce as a vaccine adjuvant potent antigen-
specific type 1 immune responses.

According to the present invention, any given vaccine containing
Alum as an adjuvant can effectively be improved by the addition
of the selected type 1 inducing adjuvant (Immunizer)

(composition) according to the present invention, especially by
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the addition of an I- and/or a U-ODN, optionally admixed with a
polycationic peptide compound (a peptidic (type 1) adjuvant
(Immunizer)).

The antigen may be mixed with the adjuvant (Immunizer)
(composition) according to the present invention or otherwise
specifically formulated e.g. as liposome, retard formulation,
etc..

The present invention is especially beneficial if the combined
medicament is administered, e.g. subcutaneously, intravenously,
intranasally, oral, intramusculary, intradermally or
transdermally. However, other application forms, such as
parenteral or topical application, are also suitable for the
present invention.

The invention will be described in more detail by the following
examples and figures, but the invention is of course not limited
thereto.

Fig.l shows the induction of a HBsAg-specific cellular type 1
response after injection of HBsAg alone or in combination with
Alum and other adjuvants (Immunizers) (HBsAg-specific IFN-y
production).

Fig.2 shows the induction of a HBsAg-specific cellular type 2
response after injection of HBsAg alone or in combination with
Alum and other adjuvants (Immunizers) (HBsAg—-specific IL-4
production) .

Fig.3 shows the induction of a HBsAg-specific humoral type 1
response after injection of HBsAg alone or in combination with
Alum and other adjuvants (Immunizers) (HBsAg-specific IgGoy
titer).

Fig.4 shows the induction of a HBsAg-specific humoral type 2
response after injection of HBsAg alone or in combination with
Alum and other adjuvants (Immunizers) (HBsAg-specific IgG;
titer).
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Herein, an example is provided, which shows that upon co-

injection of the Hepatitis B surface Antigen (HBsAg), various

type 1 inducing adjuvants (Immunizers) and Alum the type 1

response induced by the type 1 inducing adjuvants (Immunizers)

is strongly increased at least after boost when compared to

injection of HBsAg/Immunizer alone. However, the Alum-induced

type 2 response is not affected.

Materials and Methods:

Mice

Antigen

poly—~L-arginine

KLK

I-ODN 2

I-ODN 2b

o-d (IC) 13

C57Bl/6 (Harlan-Winkelmann, Germany); low
responder mice for HbsAg-specific immune
responses

5 mice/group/timepoint

Hepatitis B surface antigen (HBsAg)
dose: 5pg/mouse

poly-L-arginine with an average degree of
polymerisation of 43 arginine residues; Sigma
chemicals

dose: 100pg/mouse

KLKLLLLLKLK-COOH was synthesized by MPS
(Multiple Peptide System, USA)
Dose: 168ug/mouse

thiophosphate substituted ODNs containing
deoxyinosines: 5'tcc atg aci ttc ctg atg ct
3' were synthesized by Purimex Nucleic Acids
Technology, Gottingen

Dose: 5nmol/mouse

ODNs containing deoxyinosines: 5'tcc atg aci
ttc ctg atg ct 3' were synthesized by Purimex
Nucleic Acids Technology, Géttingen

Dose: 5nmol/mouse

ODN 5'ICI CIC ICI CIC ICI CIC ICI CIC 1Cc3!
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was synthesized by Purimex Nucleic Acids
Technology, Goéttingen
Dose: 5nmol/mouse

Exp A

1. HBsAg

2. HBsAg + Alum

3. HBsAg + I-ODN 2

4. HBsAg + I-ODN 2b

5. HBsAg + o~d(IC) 13

6. HBsAg + pR

7. HBsAg + KLK

8. HBsAg + pR + I-ODN 2
9. HBsAg + pR + I-ODN 2b
10. HBsAg + pR + 0-d(IC) 3
11. HBsAg + KLK + I-ODN 2
12. HBsAg + KLK + I-ODN 2b
13. HBsAg + KLK + 0=d(IC)13
Exp B:

1. HbsAg/Alum

2. HbsAg/Alum + I-ODN 2

3. HbsAg/Alum + I-ODN 2b

4. HbsAg/Alum + o-d(IC)is

5. HbsAg/Alum + pR

6. HBsAg/Alum + KLK

7. HbsAg/Alum + pR + I-ODN 2
8. HbsAg/Alum + pR + I-ODN 2b
9. HbsAg/Alum + pR + 0~d (IC) 13
10. HBsAg/Alum + KLK + I-ODN 2
11. HBsAg/Alum + KLK + I-ODN 2b
12. HbsAg/Alum + KLK + o0-d(IC) 3

On day 0 and day 56 mice were injected subcutaneously into the
right flank with a total volume of 100pl/mouse containing the
above mentioned compounds. The analysis of the immune response
was performed at (day 7) day 21 and day 50 after first and
second injection, respectively. Spleen cells of five mice per
group per time point were restimulated ex vivo with 10pg/ml

HBsAg and ELISPOT assays were performed .in order to analyse the
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HBsAg-specific IFN-y (type 1 immune response) as well as IL-4
(type 2 immune response) production. Furthermore, serum was
taken at the indicated time points and the HBsAg-specific IgGay
(type 1 immune response) as well as IgG; (type 2 immune response)
titers were determined.

Results:

Fig. 1: Induction of a HBsAg-specific cellular type 1 response
(HBsAg-specific IFN-y production)

HBsAg injected alone or in combination with Alum induces no or
only very low levels of IFN-y, whereas upon injection of HBsAg
combined with the different Immunizers (pR/ODN, KLK/ODN) an
HBsAg-specific IFN-y production is induced which can be further
increased by booster vaccination (Exp. A). However, upon co-
injection of HBsAg/Immunizer and Alum the induced IFN-y
production after boost is strongly increased (Exp. B).

Fig. 2: Induction of a HBsAg-specific cellular type 2 response
(HBsAg-specific IL-4 production)

HBsAg injected in combination with Alum induces HBsAg-specific
IL-4 production, which is not further affected by the co-
injection of the different Immunizers (Exp. B).

Fig. 3: Induction of a humoral type 1 response (HBsAg-specific
IgG2b titer)

HBsAg injected alone or in combination with Alum induces no
HBsAg-specific IgG2b, whereas upon injection of HBsAg combined
with the different pR/ODN-based Immunizers potent IgG2b titers
are detectable after boost (Exp. A). The co-injection of Alum
has no real influence on these titers (Exp. B). Upon injection
of HBsAg/KLK-ODN-based Immunizer no antibody titers are induced
at all (Exp. A, B).

Fig. 4: Induction of a humoral type 2 response (HBsAg-specific
IgGl titer)

HBsAg injected in combination with Alum induces HBsAg-specific
IgGl titer, which are not further affected by the co-injection
of the pR/ODN-based Immunizer (Exp. B). Upon use of KLK-ODN-
based Immunizer no antibody titers are induced at all (Exp. A,
B) .

Conclusions:

Compared to the injection of antigen with Immunizers, the co-
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injection of Immunizers with Alum induce enhanced cellular type
1 immune responses (IFN-y), while the Alum-induced type 2
response (IL-4) is not affected. This observation makes the
Immunizers very attractive in at least two ways. On the one
hand, existing Alum-based vaccines can be improved by type 1
inducing Immunizers, e.g. in order to induce cell mediated type
1 responses which were lacking so far for special applications
like therapeutic vaccines against viral infections. On the other
hand, more potent type 1 responses can be induced in general

when the combination Immunizer/Alum is used as vaccine adjuvant.

References:

(1) Shirodkar, S., et al, 1990, Aluminum compounds used as
adjuvant in vaccines, Pharm Res. 7:1282-1288

(2) Gupta, R.K. and Siber, G.R.; 1995, Adjuvants for human
vaccines - current status, problems and future prospects,
Vaccine 13(14) 1263-1276
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Claims:

1. Pharmaceutical composition, comprising:

- an antigen,

- a type 1 inducing adjuvant and

- Alum,

with the proviso that the type 1 inducing adjuvant is not an
oligodeoxynucleotide containing a CpG motif.

2. Pharmaceutical composition according to claim 1,
characterized in that the antigen is a viral, parasitic or
bacterial antigen.

3. Pharmaceutical composition according to claim 2,
characterized in that the viral antigen is a hepatitis viral
antigen, especially a hepatitis A, hepatitis B, hepatitis C,
hepatitis D, HIV-, HPV-, or influenza antigen.

4. Pharmaceutical composition according to any one of claims 1
to 3, characterized in that the type 1 inducing adjuvant is
selected from the group consisting of a polycationic polymer,
lipid particle emulsions, especially MF59, stable formulations
of squalene and pluronid polymers and threonyl analogs of MDP
(syntex adjuvant formulation (SAF), monophosphoryl Lipid A
(MPL), saponins, especially QS21, an immunstimulatory
oligodeoxynucleotide (ODN), with the proviso that the the
immunstimulatory oligodeoxynucleotide is not an
oligodeoxynucleotide containing a CpG motif, and combinations
thereof.

5. Pharmaceutical composition according to claim 4,
characterized in that the said immunostimulatory ODN is selected
from the group consisting of a deoxynucleotide comprising
deoxyinosine and/or deoxyuridine residues; a deoxynucleotide
comprising at least one 2°deoxycytosine-monophosphate or -
monothiophosphate 3 adjacent to a 2 deoxyinosine-monophosphate
or -monothiophosphate, especially a deoxyinosine-deoxycytosine
26-mer; and an ODN based on inosine and cytidine.

6. Pharmaceutical composition according to claim 4,
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characterized in that said polycationic polymer is selected from
the group consisting of a synthetic peptide containing at least
2 KLK motifs separated by a linker of 3 to 7 hydrophobic amino
acids, preferably a peptide with the sequence KLKLLLLLKLK; a
polycationic peptide, especially polyarginine, polylysine and an
antimicrobial peptide, especially a cathelicidin-derived
antimicrobial peptide.

7. Use of Alum for the preparation of a drug for enhancing an
antigen-specific type 1 immune response against an antigen in
the presence of a type 1 inducing adjuvant.

8. Use according to claim 7, characterized in that said antigen

is a viral, parasitic or bacterial antigen.

9. Use according to claim 8, characterized in that the said
viral antigen is a hepatitis viral antigen, especially a
hepatitis A, hepatitis B, hepatitis C, hepatitis D, HIV-, HPV-,
or influenza antigen.

10. Use according to claim 7, characterized in that the Thl
adjuvant is selected from the group consisting of a polycationic
polymer, lipid particle emulsions, especially MF59, stable
formulations of squalene and pluronid polymers and threonyl
analogs of MDP (syntex adjuvant formulation (SAF),
monophosphoryl Lipid A (MPL), saponins, especially QS21, an
immunstimulatory oligodeoxynucleotide (ODN), and combinations
thereof.

11. Use according to claim 10, characterized in that said |
immunstimulatory oligodeoxynucleotide (ODN) is selected from the
group consisting of a deoxynucleotide comprising deoxy-inosine
and/or deoxy-uridine residues; a deoxynucleotide comprising at
least one 2’deoxycytosine-monophosphate or -monothiophosphate
37adjacent to a 2°deoxyinosine-monophosphate or -
monothiophosphate, especially a deoxyinosine-deoxycytosine 26-
mer; and an ODN based on inosine and cytidine.

12. Use according to claim 10, characterized in that said

polycationic polymer is selected from the group consisting of ‘a
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synthetic peptide containing at least 2 KLK motifs separated by
a linker of 3 to 7 hydrophobic amino acids, preferably a peptide
with the sequence KLKLLLLLKLK; a polycationic peptide,
especially polyarginine, polylysine and an antimicrobial
peptide, especially a cathelicidin-derived antimicrobial

peptide.

13. Use of Alum for the preparation of a vaccine with enhanced
Th 1 activity.

14. Use of the combination of a Thl adjuvant and Alum as a Thl
adjuvant.

15. An type 1 inducing adjuvant composition comprising a type 1
inducing adjuvant and alum, with the proviso that the type 1
inducing adjuvant is not an oligodeoxynucleotide containing a
CpG motif.



WO 2004/084937

oo

o aq
coww

a
NeR8B
5T TU
Bonox

1/4

l

L Ao oA o

PO+MTM+

)

5= o W
Rz

>

>

Z1d O+ MM+

300 -

250 -

200 4

150

100 4

50
[s]

ds 9,01 / sli1#2 Bulonpouad BG-N|

HBsAg-specific IFN-y

tion of HBsAg (2ug) / Alum +

injec

PCT/EP2004/003029

a 4o
© ©
o - (=]
0 N b
T T T
B O O
AN
AL
+
-
o
=3
8
0
]
I
Yo
(<]
=
]
°
2
£
-
L]
-
r T T T T
[=3 o o (=3 [=]
[ w o 0 o
(5] N N - -

1@a1ds 90l / S199 Bulonpouad B-Nd|



WO 2004/084937

2/4

=d7

@ d21
d49
B0d20 ab
md50 ab

S do -
AT TR

R @i O+ MM+

— e S
Ty

rRaRRNE do+ud+
TITOTLHEL

NN
BRI

sAg-specific 1L-4

T
o o
0 ©

200 -
180
160
140
120 4
100 A

==
=
=
=

Is 9v0L /7 s1120 Buonpoud p-i

e

tion of HBsAg (2ug) / Alum +

injec

oo

{

md7
od21

PCT/EP2004/003029

Q QO
[ ©
o - O
8 98
H O o
(ODPO+ M+
az
14O+ T+
Z 1o+ DI+
(Olpo+yd+
az 1do+ud+
2 1do+yd+
+
i+ S
o
5
wd+ @
5
S
8
£

T T
o O
«© ©

s]jo0 usa|ds 901 / S|1e0 Butonpoid 1)

Exp A

k=)
i



WO 2004/084937 PCT/EP2004/003029

3/4

£rlgnlr r
- 1A L 9
- O - o LT LS g & L3
s e U L L L N [ To] N 0 L
A . 0 azdgea1ae
Oer 0N
3 ATH 1
A LB B
C\ l Ty oI -
A 1 - ud A I - ConIFesyie
‘ ’ [EELIL P 1
]
o)) v A 12
pued A T i, sk v A A
) 2 FIL DL
i -«
z \am! : r +
= —
oyt I é %’
@ AEBe ®0 i Iy
L < o B0 ~
@.q : / i o
#oe = . <
@ L S aé.g. [
1 ° [12]
= £ - =
o0 RN =
=
) s Q o
e = D A - -
2 - [ET)] L )
m A ez R L b
== azome 2,
A oz L £
ol RE 2
GG
- .
T T T T T bl |- 1
<D > > [—] (=] [
< < = =3 I
> =9 =3 =4 -
b b} = n
X:} 4933 s g3z - <
=) s o o
S o © & o j=>
n <+ n ~ — %

9]
-
S
Q
wfd
b=



WO 2004/084937

Hd21

C1d49
Od20b
Wd50b

fic IgGl

cC1
>

BsAg-sp

> P

4/4

o

b - i -

* HTA

LRl 0 & |

ERLINNF

..-...uul

Amryyeme

(LRI L L]

=y

[

bl bk

wda

L=

| = 3 A T

ZEDE

25000 -

20000 -

15000
10000 -

X:| Joyy

5000 -

injection of HBsAg (2pg) /Alum

N d21

£ dSs50

o d21b
m d50b

IgG1

PCT/EP2004/003029

[Py
236D

23

lﬂl (a0po+yd:

= e

j Zidgyd+

A

™

(lpe+

tion of HBsAg (5ug) +

q71d3+

injec

Zidas

50000 -

40000 -

30000 -
20000 -
10000 -

. 19313



INGFRNATIONAL SEARCH REPORT

Int ional Application No

PCT/EP2004/003029

CLASSIFICATION OF SUBJECT MATTER

?PC,7 + AB1K39/12 A61K39/29 A61K39/39 A61K38/00 A61P31/00

1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimurn documentation searched (classification system followed by classification symbols)

IPC 7 A6IK

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

)
Electronic data base consuited during the international search (name of data base and, where practical, search terms used)

EPO-Internal, BIOSIS, EMBASE, MEDLINE, CHEM ABS Data, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

X VERNACCHIO L ET AL: "Effect of 1-4,
monophosphoryl 1ipid A (MPLK(>R)) on 7-10,
T-helper- cells when administered as an 13-15

adjuvant with pneumocococcal-CRM197
conjugate vaccine in healthy toddlers"
VACCINE, BUTTERWORTH SCIENTIFIC.
GUILDFORD, 6B,

vol. 20, no. 31-32,

1 November 2002 (2002-11-01), pages
3658-3667, KP004383607

ISSN: 0264-410X

abstract

Y the whole document 5,6,11,
12

Further documents ars listed in the continuation of box C.
|

Patent family members are listed in annex.

° Special categories of cited documents :

P g " “T* Jater document published after the intemational filing date
or priority date and not in conflict with the application but
cited 1o understand the principle or theory underlying the
invention

X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to

'A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

‘L* document which may throw doubts on priority claim(s) or

Relevant to claim No.

which is cited to establish the publication date of another
citation or other special reason (as specified)

*0O" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot ba considered to involve an inventive step when the
document is cormbined with one or more other such docu-
me{ﬁts, such combination being obvious to a person skilled
in the art.

*&" document member of the same patent family

Date of the actual completion of the intemational search

Date of mailing of the international search report

15 July 2004 06/08/2004
Name and mailing address of the ISA Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
Tel, (70 B0 k0, Tx, 31 651 epori
el, (+31- -2040, Tx. 31 651 epo nl, :
Fax: (+31~70) 340-3016 Irion, A

Form PCT/ISA/210 (second sheet) (January 2004)

page 1 of 3




INBFRNATIONAL SEARCH REPORT

Intt ional Application No
PCT/EP2004/003029
C.(Caontinuation) DOCUMENTS CONSIDERED TO BE RELEVANT
Category ° | Gitation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 01/54719 A (SMITHKLINE BEECHAM BIOLOG ; 1-4,
VOSS GERALD (BE)) 7-10,
2 August 2001 (2001-08-02) 13-15
page 6, paragraph 2 - paragraph 4
page 8, paragraph 3 - paragraph 4
page 10, paragraph 1
page 13, paragraph 2
Y the whole document 5,6,11,
12
X WO 00/23105 A (SMITHKLINE BEECHAM BIOLOG ; 1-4,
GARCON NATHALIE (BE)) 7-10,
27 April 2000 (2000-04-27) 13-15
page 7, Tine 11 - page 8, line 31
page 6, line 18 — line 27
page 4, line 24 - page 5, line 31
Y the whole document 5,6,11,
12
X WO 01/17551 A (SMITHKLINE BEECHAM BIOLOG ; 1-4,
WETTENDORFF MARTINE ANNE CECIL (BE)) 7-10,
15 March 2001 (2001-03-15) 13-15
page 5, Tine 21 - line 23
page 7, Tine 16 - page 8, line 30
page 10, Tline 20
page 11, line 26 - page 12, Tine 20
page 15, line 1 - line 8
page 16, line 22 - 1ine 25
Y the whole document 5,6,11,
12
X WO 98/15287 A (SMITHKLIME BEECHAM BIOLOG : 1-4,
FRIEDE MARTIN (BE); GARCON MATHALIE (BE)) 7-10,
16 April 1998 (19298-04-16) 13-15
page 1, line 19 - Tine 23
page 3, line 12 - page 5, 1ine 24
page 6, line 26 - Tine 29
examples 1-3,5
Y the whole document 5,6,11,
12
X WO 99/33488 A (DALEMANS WILFRIED L J ; 7-10,
PRIEELS JEAN PAUL (BE); SMITHKLINE BEECHAM 13-15
BIO) 8 July 1999 (1999-07-08)
page 8; example 1
-/—

Form PCT/iSA/210 {continuation of second sheet) {January 2004)

page 2 of 3




IN@iFRNATIONAL SEARCH REPORT

Int ional Application No

PCT/EP2004/003029

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication, where appropriats, of the relevant passages

Relevant to claim No.

X

MCCLUSKIE MICHAEL J ET AL: "Parenteral
and mucosal prime-boost immunization
strategies in mice with hepatitis B
surface antigen and CpG DNA"

FEMS IMMUNOLOGY AND MEDICAL MICROBIOLOGY,
vol. 32, no. 3,

18 February 2002 (2002-02-18), pages
179-185, XP002288583

ISSN: 0928-8244

abstract

table 1

page 184, left-hand column, paragraph 2
WO 01/93905 A (CISTEM BIOTECHNOLOGIES GMBH
; EGYED ALENA (AT); LINGNAU KAREN (AT);
SC) 13 December 2001 (2001-12-13)
abstract

page 4, paragraph 2 - page 6, paragraph 2
page 12, paragraph 1 - page 13, paragraph
|

WO 02/053185 A (CISTEM BIOTECHNOLOGIES
GMBH ; EGYED ALENA (AT); GRILL SONJA (AT);
LING) 11 July 2002 (2002-07-11)

page 3, paragraph 2 - page 5, paragraph 1
WO 02/32451 A (CISTEM BIOTECHNOLOGIES GMBH
; FRITZ JOERG (AT); MATTNER FRANK (AT);
NA) 25 April 2002 (2002-04-25)

page 3, paragraph 2

page 5, paragraph 2 - page 7, paragraph 1
page 12, paragraph 4 - page 13, paragraph
4

7-10,
13-15

l 5,6,11,
12

5,6,11,

12

5,6,11,
12

Form PCT/ISA/210 (continuation of second sheet) (January 2004}

page 3 of 3




rnational application No.

INTERNATIONAL SEARCH REPORT PCT/EP2004/003029

Box Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:.

1. Iﬂ Claims Nos.: 14
because they relate to subject matter not required to be searched by this Authority, namely:

Although claim 14 is directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged effects of the
compound/composition.

2. D Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found muttiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

h

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. I___] No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I::l The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004)




II\‘RNATIONAL SEARCH REPORT

Information on patent family members

t lonal Application No

PCT/EP2004/003029

I.T‘

Patent document

Publication

Patent family

Publication

cited in search report date member(s) date

WO 0154719 A 02-08-2001 AU 5791001 A 07-08-2001
AU 5821000 A 31-01-2001
BG 106964 A 30-01-2004
BR 0107972 A 05-11-2002
CA 2376992 Al 04-01-2001
CA 2398611 Al 02-08-2001
CN 1419456 T 21-05-2003
CZ 20022643 A3 12-02-2003
WO 0154719 A2 02-08-2001
EP 1198249 A2 24-04-2002
EP 1251870 A2 30-10-2002
HU 0204250 A2 28-03-2003
JP 2003529559 T 07-10-2003
NO 20023616 A 17-09-2002
NZ 520327 A 25-06-2004
SK 11122002 A3 09-01-2003
US 2003158134 Al - 21-08-2003
WO 0100232 A2 04-01-2001
ZA 200205968 A 27-10-2003

W0 0023105 A 27-04-2000 AU 750587 B2 25-07-2002
AU 1151800 A 08-05-2000
BR 9915545 A 14-08-2001
CA 2347099 Al 27-04-2000
CN 1330553 T 09-01-2002
CZ 20011341 A3 12-09-2001
WO 0023105 A2 27-04-2000
EP 1126876 A2 29-08-2001
HU 0203091 A2 28-12-2002
JP 2003519084 T 17-06-2003
NO 20011801 A 30-05-2001
NZ 511113 A 27-09-2002
PL 348121 Al 06~-05-2002
TR 200101055 T2 21-09-2001
ZA 200102954 A 20-05-2002

WO 0117551 A 15-03-2001 AU 766494 B2 16-10-2003
AU 7775100 A 10-04-2001
BR 0014171 A 21-05-2002
CA 2384064 Al 15-03-2001
CA 2443214 Al 15-03-2001
CN 1387443 T 25-12-2002
CZ 20020843 A3 14-08-2002
WO 0117551 A2 15-03-2001
EP 1210113 A2 05-06-2002
EP 1410805 Al 21-04-2004
HU 0202804 A2 28-12-2002
JP 2003508495 T 04-03-2003
JP 2004067696 A 04-03-2004
NO 20021116 A 30-04-2002
NO 20033715 A 30-04-2002
NZ 517621 A 26-09-2003
PL 354039 Al 15-12-2003
TR 200200607 T2 21-06-2002
US 2004126394 Al 01-07-2004

W0 9815287 A 16-04-1998 AU 714930 B2 13-01-2000
AU 4781297 A 05-05-1998

Form PCT/ISA/210 (patent family annex) (January 2004)

page 1 of 3




RNATIONAL SEARCH REPORT

Information on patent family members

Int

onal Application No

PCT/EP2004/003029
Patent document Publication Patent family Publication
. cited in search report date membei(s) date

WO 9815287 A BR 9711853 A 24-08-1999
CA 2267191 Al 16-04-1998
CN 1238696 A 15-12-1999
CZ 9901167 A3 11-08-1999
Wo 9815287 Al 16-04-1998
EP 0939650 Al 08-09-1999
HU 9904549 A 28-05-2000
“JP 2001501640 T 06-02-2001
KR 2000048866 A 25-07-2000
NO 991524 A - 29-03-1999
NZ 334734 A 26-05-2000
PL 332633 Al 27-09-1999
TR 9900729 T2 21-07-1999
US 2001053365 Al 20-12-2001
ZA 9708868 A 06-04-1999
W0 9933488 A 08-07-1999 AU 736099 B2 26-07-2001
AU 2419099 A 19-07-1999
AU 729336 B2 01-02-2001
AU 2419199 A 19-07-1999
BR 9814483 A 10-10-2000
BR 9814487 A 10-10-2000
CA 2314186 Al 08-07-1999
CA 2315276 Al 08-07-1299
CH 1284884 T 21-02-2001
Ci 1284885 T 21-02-2001
Wo 0033488 A2 08-07-1999
WO 0033868 A2 08-07-12929
EP 10392930 A2 04-10-2000
EP 1040123 A2 04-10-2000
HU 0100526 A2 28-06-2001
HU 0103085 A2 28-11-2001
JP 2001527050 T 25-12-2001
JP 20015270921 T 25-12-2001
NO 20003302 A 18-08-2000
NO 20003303 A 04-08-2000
NZ 505107 A 28-03-2003
NZ 505108 A 25-10-2002
PL 341698 Al 23-04-2001
PL 341761 Al 07-05-2001
TR 200001835 T2 21-12-2000
TR 200001946 T2 21-11-2000
ZA 0811848 A 26-06-2000
ZA 9811849 A 23-06-2000
WO 0193905 A 13-12-2001 AT 410173 B 25-02-2003
AT 249839 T 15-10-2003
AT 10002000 A 15-07-2002
AU 6234501 A 17-12-2001
AU 8181201 A 17-12-2001
BR 0111639 A 25-03-2003
CA 2411575 Al 13-12-2001
CN 1434723 T 06-08-2003
74 20024168 A3 17-09-2003
DE 60100814 D1 23-10-2003
DE 60100814 T2 01-07-2004
DK 1296713 T3 26—01-2004
Wo 0193905 Al 13-12-2001

Form PCT/ISA/210 (patent family annex) (January 2004)

page 2 of 3




Il\‘F{NATIONAL SEARCH REPORT

Information on patent family members

Int

onal Application No

PCT/EP2004/003029

Patent document

Publication

Patent family

Publication

cited in search report date member(s) date

WO 0193905 A WO 0193903 Al 13-12-2001
EP 1286695 Al 05-03-2003
EP 1296713 Al 02-04-2003
ES 2206424 T3 16-05-2004
HU 0301229 A2 - 28-08-2003
JP 2003535146 T 25-11-2003
NO 20025835 A 04-12-2002
PT 1296713 T 27-02-2004
SI 1296713 T1 29-02-2004
SK . 18152002 A3 05-08-2003
US 2003162738 Al 28-08-2003
US 2003171321 Al 11-09-2003
ZA 200209479 A 21-11-2003

WO 02053185 A 11-07-2002 CA 2433967 Al 11—07L2002
WO 02053185 A2 11-07-2002
WO 02085283 A2 31-10-2002
EP 1347776 A2 01-10-2003
US 2004081655 Al 29-04-2004
AU 3166501 A 07-08-2001
CA 2396884 Al 02-08-2001
CA 2433794 Al 11-07-2002
WO 02053184 A2 11-07-2002
EP 1251871 Al 30-10-2002
EP 1347775 A2 01-10-2003
JP 2003520824 T 08-07-2003
Us 2002197262 Al 26-12-2002
Us 2004071719 Al 15-04-2004

WO 0232451 A 25-04-2002 AT 410635 B 25-06-2003
AT 17892000 A 15-11-2002
AU 1232602 A 29-04-2002
BR 0114994 A 30-02-2003
CA 2426490 Al 25-04-2002
CN 1468102 T 14-01-2004
CZ 20031299 A3 15-10-2003
WO 0232451 Al 25-04-2002
EP 1326634 Al 16-07-2003
HU 0302117 A2 29-09-2003
JP 2004511528 T 15-04-2004
NO 20031595 A 05-06-2003
SK 5752003 A3 02-12-2003

Form PCT/ISA/210 (patent family annex) (January 2004}

page 3 of 3




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

