ZisNH, O, S, or SO,

R is a group selected from -CN and CHa,

R is a group selected from:

and

V is a group selected from CO, SO,, PO, PO,H or CH,; and

Rgis a group (substituted in the o, m or p position), which may be the same or different,
selected from H, -OH, -OCHj3;, -CHas, -COCH,, C(CHa)s, -NH,
-NHCH3, -N(CH3), and -NCOCHj,,

wherein each R group may be the same or different.

In another aspect, the present invention is direct to an in vitro method for introducing a molecule
into the cytosol of a cell, comprising contacting said cell with the molecule to be introduced and
a compound as defined herein, and irradiating the cell with light of a wavelength effective to
activate the photosensitising agent of the compound thereby releasing the molecule into the

cytosol.
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In another aspect, the present invention is direct to an in vitro method of achieving death of a
cell comprising contacting said cell with a compound as defined herein, and irradiating the cell
with light of a wavelength effective to activate the photosensitising agent of the compound to

generate reactive oxygen species which cause death of said cell.

in another aspect, the present invention is direct to an in vifro method of expressing an antigenic
molecule or a part thereof on the surface of a cell, comprising contacting said cell with said
antigenic molecule and a compound as defined herein, and irradiating the cell with light of a
wavelength effective to activate the photosensitising agent of the compound, wherein said
antigenic molecule is released into the cytosol of the cell and the antigenic molecule or a part

thereof of sufficient size to stimulate an immune response is presented on the cell's surface.

In another aspect, the present invention is direct to a pharmaceutical composition comprising a
compound as defined herein and one or more pharmaceutically acceptable diluents, carriers or

excipients, and optionally a molecule to be internalized.

In another aspect, the present invention is direct to a compound or composition as defined
herein for use in therapy, preferably for cancer therapy, gene therapy or for stimulating an

immune response.

In another aspect, the present invention is direct to a compound or composition as defined
herein, and optionally a molecule to be internalized, for use in treating or preventing a disease,
disorder or infection in a subject, preferably in which abnormal or excessive cell growth is
evident or in which abnormal elevated or suppressed gene expression is evident, especially

preferably wherein said disease is cancer.
In another aspect, the present invention is direct to a compound or composition as defined
herein for use in treating or preventing a disease, disorder or infection in a subject by generating

an immune response, preferably a method of vaccination.

In another aspect, the present invention is direct to a cell or a population of cells obtainable

obtained by a method as defined herein.
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Claims:

1. A compound comprising a conjugate of a photosensitiser and chitosan,

wherein said compound is a compound of Formula (I):

OH

NH

n O]
wherein
n is an integer greater than or equal o 3,
R appears n times in said compound and

in 0.5%-99.5% of said total Rn groups, each R is a group A selected from:

H,

B

O
X
)
whereinais 1, 2, 3, 4 or 5; and X is Br, Cl or OH;
Losn
kY b®\R1

wherein each R4, which may be the same or different, is selected from H,
CH; and -(CH,).-CH3; bis 1,2, 3,4 0r5;and cis 0, 1, 2, 3, 4 or 5;

0 (\Y
A
vy
wherein Y is O; S; SO, —=NCHjs. or -N(CH;).CHs. d=1, 2, 3, 4 or 5; and e=1,
2,3, 4or5;
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Ry \&)ff g g

wherein R; is -(CH,)-CHj or -CO-(CH,)-CH3; fis 1,2, 3,4 0r5;gis 1,2, 3,
4or5;andhis0, 1,2, 3, 4o0r5;

O
Rs O
sof O

wherein Rg is -(CH_)-CHjs, iis an integer from 1 to 200, preferably from 1-
10;jis 0,1,2,3,40or5 andkis 1, 2, 3, 4 or 5;

Ra\O%VOVﬁﬁg/%

wherein Rj is -(CH,)-CHs, iis an integer from 1 to 200, preferably from 1-
10;andjis 0,1, 2, 3, 4 or 5;

ol Ok ey
Ry O

wherein R; is -(CH,)-CHs, iis an integer from 1 to 200, preferably from 1-

¥

3

3

10;jis 0,1, 2, 3, 4 or 5; and each R4, which may be the same or different, is
selected from H, CH; and -(CH,).-CH3;and cis 0, 1, 2, 3, 4 or 5;

Raw 0
30& >\i/\”$§

wherein Rs= -(CH,)-CHs, iis an integer from 1 to 200, preferably from 1-10;
andjis 0,1, 2, 3,4 o0rb5;

ok~

wherein Rs= -(CH,)-CHs, iis an integer from 1 to 200, preferably from 1-10;
Lis1,2,3,4,56,7,890r10;andjis0,1,2,3,4o0r5;

H
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oA
OH I/\N}Q

HO\//\/N

whereinmis 1, 2, 3, 4 or 5;

wherein each R group may be the same or different; and

in 0.5%-99.5% of said total Rn groups, each R is a group B selected from:
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AL
R7/N\/' O ’
and

ZHZ\R
RS p 0

wherein
pis0,1,2,3,40r5;,qis1,2,3,40r5;andris1,2,3,4o0r5;

R, is a group selected from:

and

W is a group selected from O, S, NH or N(CHz);

Rs is a group selected from: -(CH;)s-CO-; -(CH,)s-Z~(CH,)-CO- and -(CH,)s-
Z-(CHy)-Z-CO-; whereinsis0,1,2,3,40r5;tis0,1,2,3,4o0r5;

Zis NH, O, S, or SO..

R is a group selected from -CN and CHj,

R; is a group selected from:
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and

V is a group selected from CO, SO,, PO, PO,H or CH;; and

Rgis a group (substituted in the o, m or p position), which may be the same
or different, selected from H, -OH, -OCHa, -CHj3, -COCH3, C(CH3)4, -NHs,
-NHCHS3;, -N(CH3), and -NCOCH;,

wherein each R group may be the same or different.

A compound as claimed in claim 1 wherein n is an integer from 10 to 100.

A compound as claimed in claim 1 or 2 wherein Ry is selected from

and
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from

TPPC : TPCcy

and

B. A compound as claimed in claim 3 or 4 wherein R4 or R; is
TPCa1 or TPCaQ.

6. A compound as claimed in any one of claims 1 to 5 wherein group A
provides 70 to 95% of the total Rn groups and group B provides 5 to 30% of the

total Rn groups.

7. A compound as claimed in any one of claims 1 to 6 wherein each group AR

group is selected from:
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W

O

§1R1
E)J\be@\ Ry

1

wherein preferably each Ry is CH;and b is 1;
O Y
N
wherein preferably Y is -NCHsand d is 1;
@]
Ra< O>\M)J\
? O%\/ i k
wherein preferably jisOor 1;iis 3or6 and k is 1;
Ra~ O}\/\
wherein preferably jis 1 and i is 2;
0 0]

Re-of *ﬁNﬁNwék

$

wherein preferably jis 0 or 1andiis 2, 4or 5and L is 1;

\/ﬁ/
HO % and

3

o

wherein preferably mis 1, and each R group may be the same or different.

8. A compound as claimed in any one of claims 1 to 7 wherein each group B R

group is selected from:

A

]

wherein preferably p is 1;
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R4

o N TR

p

’

wherein preferably pis 1 and q is 1;

R/?\)/F!\‘Q\l//gﬁ

’

wherein preferably p is 1; and
v ot
R7/N\/, © .
wherein preferably p is 1, and each R group may be the same or different.

9. A compound as claimed in any one of claims 1 to 8 wherein said compound

is selected from the group consisting of

« o HOH
HO %
NH
ﬁN ° Oé% o
—NO €
TPC\H/N\) N
10% 90%
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o]
10% 90%
OH OH
A jﬁ&
Ho NH CI)-K) *

10% 90%

and

Rg- 4%, R4-23%

10. An in vitro method for introducing a molecule into the cytosol of a cell,
comprising contacting said cell with the molecule to be introduced and a compound

as defined in any one of claims 1 to 9, and irradiating the cell with light of a
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wavelength effective to activate the photosensitising agent of the compound

thereby releasing the molecule into the cytosol.

11. An in vitro method of achieving death of a cell comprising contacting said
cell with a compound as defined in any one of claims 1 to 9, and irradiating the cell
with light of a wavelength effective to activate the photosensitising agent of the

compound to generate reactive oxygen species which cause death of said cell.

12. An in vitro method of expressing an antigenic molecule or a part thereof on
the surface of a cell, comprising contacting said cell with said antigenic molecule
and a compound as defined in any one of claims 1 to 9, and irradiating the cell with
light of a wavelength effective to activate the photosensitising agent of the
compound, wherein said antigenic molecule is released into the cytosol of the cell
and the antigenic molecule or a part thereof of sufficient size to stimulate an

immune response is presented on the cell's surface.

13. A pharmaceutical composition comprising a compound as defined in any
one of claims 1 to 9 and one or more pharmaceutically acceptable diluents, carriers

or excipients, and optionally a molecule fo be internalized.

14. A compound or composition as defined in any one of claims 1 to 9and 13
for use in therapy, preferably for cancer therapy, gene therapy or for stimulating an

immune response.

15. A compound or composition as defined in any one of claims 1 to 9 and 13,
and optionally a molecule to be internalized, for use in treating or preventing a
disease, disorder or infection in a subject, preferably in which abnormal or
excessive cell growth is evident or in which abnormal elevated or suppressed gene

expression is evident, especially preferably wherein said disease is cancer.

16. A compound or composition according to claim 15, wherein said treatment
or prevention comprises contacting cells in the subject with a molecule to be
introduced and said compound or composition, and irradiating the cells with light of

a wavelength effective to activate the photosensitising agent of the compound.

17. A compound or composition according to claim 16, wherein said molecule to

be introduced is a cytotoxic molecule, preferably bleomycin.
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18. A compound or composition according to claim 15, wherein said treatment
or prevention comprises contacting cells in the subject with said compound or
composition, and irradiating the cells with light of a wavelength effective to activate
the photosensitising agent of the compound to generate reactive oxygen species

which cause death of said cells.

19. A compound or composition as defined in any one of claims 1 to 9 or 13 for
use in treating or preventing a disease, disorder or infection in a subject by

generating an immune response, preferably a method of vaccination.

20. A compound or composition according to claim 19 wherein said treatment or
prevention comprises contacting cells in a subject with said compound or
composition, and irradiating the cells with light of a wavelength effective to activate
the photosensitising agent of the compound, wherein said antigenic molecule is
released into the cytosol of the cells and the antigenic molecule or a part thereof of

sufficient size to stimulate an immune response is presented on the cells' surface.

21. A cell or a population of cells obtained by a method as defined in any one of

claims 10 to 12.

22. The cell or population of cells as claimed in claim 21 for use in therapy,

preferably for cancer therapy, gene therapy or for stimulating an immune response.

23. Use of a compound or composition as defined in any one of claims 1 to 9
and 13, and optionally a molecule to be internalized in the manufacture of a
medicament for treating or preventing a disease, disorder or infection in a patient,
wherein preferably, in said disease, disorder or infection abnormal or excessive cell
growth is evident or abnormal elevated or suppressed gene expression is evident,
especially preferably wherein said disease is cancer, or preferably an immune
response is generated in said method, wherein preferably the method is

vaccination.

24, A kit comprising a compound or composition as defined in any one of claims
1 to 9 and 13 and a molecule to be internalized, preferably for simultaneous,
separate or sequential use to treat or prevent a disease, disorder or infection in a
subject, preferably for use in therapy, preferably cancer therapy, gene therapy or for

stimulating an immune response.

102



Claims:

1. A compound comprising a conjugate of a photosensitiser and chitosa

wherein said compound is a compound of Formula (1):

OH
Hio Q
HO OH
NH
R
n
wherein

n is an integer greater than or equal to 3,
R appears n times in said compound and

in 0.5%-99.5% of said total Rn groups, each R/s a group A selected from:

wherein eaCh R4, which may be the same or different, is selected from H,

CHj and/~(CH,).-CH3; bis 1,2, 3,4 0r5;and cis 0, 1, 2, 3, 4 or 5;

/0 Yy
g)J\e%dNV

wherein Y is O; S; SO, —-NCHjs. or -N(CH,).CH3. d=1, 2, 3, 4 or 5; and e=1,
2,3, 4or5;

02,




H v §
R;waNwﬁj\g

wherein R, is -(CH,)p-CHj3 or -CO-{CH,)-CH3; fis 1,2, 3, 4or 5; dis 1, 2, 3,
4or5;and his 0, 1, 2, 3, 4 or 5;

O
Rjw 0]
ot~y

wherein Rj is -(CH,)-CHj, iis an integer from 1 to
10;jis 0,1,2,3,40r5;andkis 1,2, 3,4o0r5;

RS\O%\/O%AH/\Q/%

wherein Rj is -(CHy)-CHs, iis an integey'from 1 to 200, preferably from 1-
10;andjis 0,1, 2, 3,4 or 5;

R1 %"z,
Rs\O%\/O%/\I:\Ié\((
Ry O

wherein Rj is -(CHy)-CHs, i
10;jis 0, 1, 2, 3, 4 or 5; apld each Ry, which may be the same or different, is
selected from H, CH; and -(CH,).-CH3;and cis 0, 1, 2, 3, 4 or 5;

0, preferably from 1-

3

an integer from 1 to 200, preferably from 1-




N
OH ,ANE/«\

HO. L N

whereinmis 1, 2, 3, 4 or 5;

wherein each R group may be the same or different; and

in 0.5%-99.5% of said total Rn groups, each R is a group B selectéd from:




(/\N/L‘)p\”/%%_
R7/N \/l O ’
and

Z
R{Z\pr “Rs

wherein

pis0,1,2,3,40r5;,qis1,2,3,40r5;andris 1,2, 3/4 or 5;

Ry is a group selected from:

and

W is a group sélected from O, S, NH or N(CH,);
Rs is a groug selected from: -(CH,)s-CO-; (CH,)s-Z-(CH)-CO- and -(CH,)s-
Z-(CH,)-Z+CO-; whereinsis0,1,2,3,40r5;tis0,1, 2, 3,4 or5;

ZisNH, O, S, or SO,

% is a group selected from -CN and CHa,

R; is a group selected from:

\O
Un



and

V is a group selected from CO, SO,, PO, PO,H or CH,; and

Rgis a group (substituted in the o/m or p position), which may be the same
H, -OCHj3, -CHs, -COCH3, C(CHs)4, -NH,
Hs;

or different, selected from H, -Q

-NHCH3, -N(CHj3), and -NCOf
wherein each R group may be the same or different.
ed in claim 1 wherein n is an integer from 10 to 100.

A compound as claiy

A compound as claimed in claim 1 or 2 wherein R, is selected from
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érein Ry is selected

A compound as claimed in any one of claims 1 to 6 wherein each group AR

group is selected from:




8.

wherein preferably each Ry is CH; and b is 1;
0] Y
N
wherein preferably Y is -NCH;and d is 1;

O

wherein preferably jis 0 or 1;iis 3 or 6 an

Raw< O
30%\/ >\i/\‘“§

wherein preferably jis 1 and i is 2;

H

is 1;




0 N

wherein preferably pis 1 and q is 1;

&%&“Q\l Jg‘i

wherein preferably p is 1; and
v
R7/N\) © ,

wherein preferably p is 1, and each R group may be the same or different.
9. A compound as claimed in any one of c?’ s 1 to 8 wherein said compound
re 1.

is selected from a compound as set forth in Fi

10. An in vitro method for introducing g molecule into the cytosol of a cell,
comprising contacting said cell with the molecule to be introduced and a compound
as defined in any one of claims 1 to 9/ and irradiating the cell with light of a
wavelength effective to activate the/photosensitising agent of the compound

thereby releasing the molecule into the cytosol.

11. An in vitro method of/achieving death of a cell comprising contacting said
cell with a compound as géfined in any one of claims 1 to 9, and irradiating the cell
with light of a wavelength effective to activate the photosensitising agent of the

compound to generajé reactive oxygen species which cause death of said cell.

12. An in vitrp method of expressing an antigenic molecuie or a part thereof on
the surface of 4 cell, comprising contacting said cell with said antigenic molecule
and a compound as defined in any one of claims 1 to 9, and irradiating the cell with
light of a wavelength effective to activate the photosensitising agent of the
compound, wherein said antigenic molecule is released into the cytosol of the cell
and the antigenic molecule or a part thereof of sufficient size to stimulate an

impune response is presented on the cell's surface.
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13. A pharmaceutical composition comprising a compound as defined in any,

one of claims 1 to 9 and one or more pharmaceutically acceptable diluents, cafriers

or excipients, and optionally a molecule to be internalized.

14. A compound or composition as defined in any one of claims 1 to,9 and 13
for use in therapy, preferably for cancer therapy, gene therapy or for stimulating an

immune response.

15. A compound or composition as defined in any one of ola/ s 1to 9and 13,
and optionally a molecule to be internalized, for use in treating or preventing a
disease, disorder or infection in a subject, preferably in whi Kgabnormal or
excessive cell growth is evident or in which abnormal elexézed or suppressed gene

expression is evident, especially preferably wherein sajd disease is cancer.

16. A compound or composition according to cldim 15, wherein said treatment
or prevention comprises contacting cells in the subject with a molecule to be
introduced and said compound or composition/and irradiating the cells with light of

a wavelength effective to activate the photosénsitising agent of the compound.

17. A compound or composition accofding to claim 16, wherein said molecule to

be introduced is a cytotoxic molecule, preferably bleomycin.

18. A compound or compositioff according to claim 15, wherein said treatment
or prevention comprises contactjng cells in the subject with said compound or
composition, and irradiating thé cells with light of a wavelength effective to activate
the photosensitising agent of the compound to generate reactive oxygen species

which cause death of said/cells.

19. A compound of composition as defined in any one of claims 1 to 9 or 13 for
use in treating or préventing a disease, disorder or infection in a subject by

generating an impune response, preferably a method of vaccination.

20. A compound or composition according to claim 19 wherein said treatment or
prevention gomprises contacting cells in a subject with said compound or
composition, and irradiating the cells with light of a wavelength effective to activate

the phgtosensitising agent of the compound, wherein said antigenic molecule is




released into the cytosol of the cells and the antigenic molecule or a part thereof o

sufficient size to stimulate an immune response is presented on the cells' surfacg.

21. A cell or a population of cells obtainable by a method as defined in any one

of claims 10 to 12.

22. The cell or population of cells as claimed in claim 21 for useg therapy,

preferably for cancer therapy, gene therapy or for stimulating an immune response.

23. Use of a compound or composition as defined in any onie of claims 1 to 9
and 13, and optionally a molecule to be internalized in the manufacture of a
medicament for treating or preventing a disease, disorder/r infection in a patient,
wherein preferably, in said disease, disorder or infectiopf abnormal or excessive cell
growth is evident or abnormal elevated or suppressed gene expression is evident,
especially preferably wherein said disease is cancef, or preferably an immune
response is generated in said method, wherein pfeferably the method is

vaccination.

24, A kit comprising a compound or composition as defined in any one of claims
1 to 9 and 13 and a molecule to be interhalized, preferably for simultaneous,
separate or sequential use to treat or/prevent a disease, disorder or infection in a
subject, preferably for use in theragy, preferably cancer therapy, gene therapy or for

stimulating an immune response/
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