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Claims 

1.  A pharmaceutical composition comprising a hydrogel-linked prodrug for use in the 

.revention, diagnosis and/or treatment of an ocular condition. 

5 

2.  A p .rmaceutical composition comprising a hydrogel-linked prodrug for use for 

intraoc 	ar injection. 

3.  A pharmace 	cal composition comprising a hydrogel-linked prodrug for use for 

10 intraocular inje 	on in the prevention, diagnosis and/or treatment of an ocular 

condition. 

4.  The pharmaceutical corn 'sition for use of claim 1 or 3, wherein the ocular condition 

is in particular an anterior oc 	ar condition or posterior ocular condition. 

15 

20 

5.  The pharmaceutical composition 	or use of claim 4, wherein the anterior ocular 

condition is selected from the group .5mprising aphakia, pseudophakia, astigmatism, 

blepharospasm, 	cataract, 	conjunctival 	a iseases, 	conjunctivitis, 	corneal 	diseases, 

corneal ulcer, dry eye syndromes, 	eye 	I 	diseases, lacrimal apparatus diseases, 

lacrimal duct obstruction, myopia, presbyopli 	pupil disorders, refractive disorders, 

glaucoma and strabismus. 

6.  The pharmaceutical composition for use of claim 4, 	herein the posterior ocular 

condition is selected from the group comprising acute 1 acular neuroretinopathy; 

25 Behcet's 	disease; 	choroidal 	neovascularization; 	diabetic 	. veitis; 	histoplasmosis; 

infections, such as fungal or viral-caused infections; macular ii :encration, such as 

acute macular degeneration, non-exudative age related macula 	,egeneration and 

exudative age related macular degeneration; edema, (such as macular 	I ema, cystoid 

macular edema and diabetic macular edema; multifocal choroiditis; o 	lar trauma 

30 which affects a posterior ocular site or location; ocular tumors; retinal disort - s, such 

as central retinal vein occlusion, diabetic retinopathy (including proliferative d 	etic 

retinopathy), proliferative vitreoretinopathy (PVR), retinal arterial occlusive dise. -,  

retinal detachment, uveitic retinal disease; sympathetic opthalmia; Vogt Koyanagt- 

Harada (VKH) syndrome; uveal diffusion; a posterior ocular condition caused by or 
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influenced by an ocular laser treatment; posterior ocular conditions caused by or 

influenced by a photodynamic therapy, photocoagulation, radiation retinopathy, 

epiretinal membrane disorders, branch retinal vein occlusion, anterior ischemic optic 

neuropathy, nonretinopathy diabetic retinal dysfunction, retinitis pigmentosa, and 

5 g lucoma. 

7. The ph. 	aceutical composition for use of any one of claims 1 to 6 contained in a 

container 	ited for engagement with an injection device. 

10 	8. The pharmaceu 	al composition for use of any one of claims 1 to 7, wherein the 

hydrogel is a biode,  adable hydrogel. 

9.  The pharmaceutical corm •sition for use of claim 8, wherein the hydrogel is a PEG-

based hydrogel. 

15 

10.  The pharmaceutical composition 	•r use of any one of claims 1 to 9, wherein the 

hydrogel-linked prodrug is bead-shap. • . 

11.  The pharmaceutical composition for use • 	any one of claims 1 to 10, wherein the 

20 beads have a diameter of 1 to 1000 gm. 

12.  The pharmaceutical composition for use of any o • of claims 1 to 11, wherein the 

hydrogel is a hydrogel obtainable by a process compris 	the steps of: 

25 (a) providing a mixture comprising 

(a-i) at least one backbone reagent, wherein the at least one ba 	bone reagent has 

a molecular weight ranging from 1 to 100 kDa, and comp i -s at least three 

amines (-NH2  and/or -NH-); 

30 

(a-ii) at least one crosslinkcr reagent, wherein the at least one crosslinker 	agent 

has a molecular weight ranging from 6 to 40 kDa, the at least :ne 

crosslinker reagent comprising 
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(i) at least two carbonyloxy groups (—(C=0)-0— or —0—(C=0)—), and 

additionally 

5 

(ii) at least two activated functional end groups selected from the group 

consisting of activated 	ester groups, 	activated 	carbamate groups, 

activated carbonate groups and activated thiocarbonate groups, 

and being PEG-based comprising at least 70% PEG; and 

10 

(a-iii 	first solvent and at least a second solvent, which second solvent is 

i 	0 iscible in the first solvent, 

in a weight ra 	of the at least one backbone reagent to the at least one crosslinker 

reagent ranging 	,m 1:99 to 99:1; 

(b)  polymerizing the mixtu 	of step (a) in a suspension polymerization to a hydrogel; 

15 and 

(c)  optionally working-up the hydro el. 

13.  The pharmaceutical composition for use o 	claim 12, wherein the mixture of step (a) 

20 further comprises a detergens. 

14.  The pharmaceutical composition for use of claim 1 	iir 13, wherein the polymerization 

in step (b) is initiated by adding a base. 

25 	15. The pharmaceutical composition for use of any one of clai ,s 12 to 14, wherein the 

mixture of step (a) is an emulsion. 

16. The pharmaceutical composition for use of any one of claims 12 to 1 	wherein the at 

least one backbone reagent is selected from the group consisting of 

30 

a compound of formula (I) 

BE (A1 — (SP)x2 — Al — P — A2  — Hypl)x 	(I), 
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wherein 

B 	is a branching core, 

SP 	is a spacer moiety selected from the group consisting of Ci_a alkyl, C2-6 

5 

alkenyl and C2-6 alkynyl, 

' 	is a PEG-based polymeric chain comprising at least 80% PEG, preferably at 

least 85% PEG, more preferably at least 90% PEG and most preferably at 

least 95% PEG, 

Hyp' 	a moiety comprising an amine (-NH2  and/or -NH-) or a polyamine 

co • /rising at least two amines (-NH2  and/or-NH-), 

10 x 	is an i 	eger from 3 to 16, 

xl, x2 	are indep,  dently of each other 0 or 1, provided that xl is 0, if x2 is 0, 

A°, A', A2 	are ind 'endently of each other selected from the group consisting of 

0 
' 	 4S—S-k , 	, 
	--1--C-, --;--N=N+, 

R1 
 

00 
I 

—g—N : 	, 
A., a 

—N-ir, -1-N—C, , 	 : 
I 1 
R 	8 

S 0 	 0 

-4-N-8—N-4---, 	-N—C—•-- 	,-0--C—N-h, 
II 	I 	

R 
la 	I I 	 I 

R 
 1 

R 	R 
O • 

, and x 

15 wherein RI  and RI ' arc independently of each other selec es 

alkyl; 

a compound of formula (II) 

om H and C1-6 

20 Hype  - A3  - P - A4  - Hyp3 	(II), 

--- - 	wherein 
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P 	is defined as above in the compound of formula (I), 

Hype, Hyp3 	are independently of each other a polyamine comprising at least two 

amines (-NH2  and/or -NH-), and 

A3  and A4 	are independently selected from the group consisting of 

0 
' 	 4 ; 	 21-N=Nj,-, , 	 , 	--4-S—S2:--, 

R1  

• 0 R
I

O 

 

I 	 i 	I 
--f--LN4, —I,—N—C : , 	--.It—N--N, 

0 

R 

C16  alkyl; 

80% PEG, 

PEG and 

-NH), and 

5  

wherein R1  

a compound 

10 

PI  - A5  - Hypo  

wherein 

PI  

15 

Hypo  

A5  

20 

	

II 	 1 	i 

	

R 	 R 8 
S 	 0 	 0 

1 	I 
#0—C—N-k, -N— 	N-1-, 	-i-N—g— 	, 

RI R  la 	I i I 	I 
R 

0 

\ 

	

- 	and-  
O 

and R1" are independently of e 	h other selected 

of formula (III) 

(III), 

is a PEG-based polymeric chain comprising 

preferably at least 85% PEG, more preferably 

most preferably at least 95% PEG, 

is a polyamine comprising at least three amines 

is selected from the group consisting of 

from H and 

.t 	least 

at I •st 90% 

(-NH2  an.. 
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0 

4-  
. 	II 	, 

4N=N+, , i 	, 	.-- 
I 	I 

C --; —, 	S— 	—, 

R 

0 
0 	

1 

jr

R

—C 

 , 

	

Cg

—N4,1 

	

N— 

0 

—N, 
I la 

R 

, 	, 

R
, 	

1 8 	I, 
R 

S 	 0 0 

21—N 4-0--1\12;—, —;—N— —N-',—, 	-8-0—k, 
RI

R  
 I 	

R 
la 	I 1 I 	1 

R 
0 

i 	, -- and 

wherein 123  and Rla  are indepei g ently of 

0 

each other selected from H and C1.6  alkyl; 

5 and 

a compound of formula (IV), 

10 

T1  — A6  — Hyp5  

wherein 

(IV), 

Hyps 	is a polyamine comprising at least three amines 	H2 and/or -NH), and 

A6 	is selected from the group consisting of 

15 

161 



WO 2013/053856 
	

PCT/EP2012/070212 

0 

NH—, 
I 	I 

e.4s—s2h, 2hN=N+ -J, , 

R 

R
I o o

I 
	 0 

O— J 48-0, e-N-4, 2HII\I—C I, 	N—g— 

s 

, 	, 

Rt 
	8 	' 	Ai 	Rla 

o 0 
2HN--N-i--, 	H—N 	I  02 , .—:,-0--NH—, 

I 	
R 

I 	I la 	I 
R 

I 	 I 
R 

1 
R 

0 

k 	and , 

wherein R' and R1 ' a - independently of each 

alkyl; and 

other selected from H and C3 _6  

5 T1 	is selected from th- Troup consisting of Chso alkyl, C2_50  alkenyl or 

C2-50 alkynyl, which 	gment is optionally interrupted by one or 

more group(s) selected f . 	-NH-, -N(Ci 	alkyl)-, -0-, -5-, -C(0)-, 

-C(0)NH-, -C(0)N(CIA  alk 	-, -0-C(0)-, -S(0)-, -S(0)2-, 4- to 7- 

membered heterocyclyl, phenyl . naphthyl. 

10 

17. The phannaceutical composition for use of any one of 	. ims 12 to 16, wherein Hypi, 

Hype, Hyp3, Hypo, and Hyp5  are selected from the group co •sisting of 

a moiety of formula (e-i) 

15 

NH2  

, ‘. 
NH2 	(e-i) 

p1 

wherein 

pl 	is an integer from 1 to 5, preferably pl is 4, and 

the dashed line indicates attachment to A2  if the backbone reagent has a structure o 

20 formula (I) and to A3  Or A4  if the backbone reagent has the structure of formula (II); 
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a moiety of formula (e-ii) 

O 

H N p2 N H2 
NH2  

(e-ii) 
NH2  

ilk/N N 
H2 

P3 p 4 

5 

0 

wherein 

p2, p3 and p4 	are iden 	al or different and each is independently of the others an 

integer fro 	1 to 5, preferably p2, p3 and p4 are 4, and 

the dashed line indicates attach 'ent to A2  if the backbone reagent has a structure of 

formula (I), to A3  or A4  if the back. 0 ne reagent has a structure of formula (II), to A5  if 

10 the backbone reagent has a structure o formula (III) and to A6  if the backbone reagent 

has a structure of formula (IV); 

a moiety of formula (e-iii)  

0 0 

H N 
P5 H

N 
P6

N H
2 

NH2  
NH2  

H NH2N..—„,„
,„

....-  

P7 
0 

0 (e-1 

H N 8N H2 
NH2  

NH2  

, , 
H 
N IT.L „j...............„.N H2 

,‘ 
p9 P10 p 11  

0 O.  

15 
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wherein 

p5 to pll 

the dashed 

	

5 	3  or A4  

for 	la 

a moiety 

H 

, , 
,, 

	

10 	 wherein 

p12 to 

the dashed 
_ 

if the 

(III) 

s 

O 

N 

H 

p26 

line 

line 

are 

from 

and 

H 

P22 

are 

from 

to 

formula 

1 

to 

`1 

H 

0 

I 
0 

1 to 

A3  of 

N,,,„..N 

N:„.,....„

identical 

indicates 

backbone 

identical 

indicates 

to 

A6  

(e

N 

H N 

A4  

if 

-iv) 

12 

O 

0 

if 

0 

5, preferably 

or 

5, preferably 

the 

H 

H 

- 

or different 

attachment 

reagent 

NH, 

different 

attachment 

N 

H 

0 

H 
-"N 
P23 

backbone 

0 

N .iitkP21 

is 

p5 

N 

N 
16 

H 

N 

H N 

p12 

N11-1-----)---1N 

of 

P19 

and 

to 

to 

P 13  

H, 

H, 

0 

H, 

0 

and 

to 

to 

N 

formula 

reagent 

j-,,,...,,----N 

each 

pl l 

A2  if 

0 

N H 

N 
p 15 

N 
18 

N 

N 

N 
H 
N 
P 25 

each 

p26 

A2  if 

is 

are 

the 

is 

, 

H, 

H, 

(II), 

4, and 

P14 

independently 

backbone 

to 

of formula 

NH,  

A5  

H, 

H, 

H, 

l 

independently 

backbone 

a structure 

of the others 

reagent is of formula 

if the backbone 

(IV); 

N H, 	_ 
p26 

of the others 

reagent has a 
— — 

-of formula 

an integer 

(I), 

reagent is 

an 	Leger 

structure 

(II), to A5  

to 

of 

o 

H, 

H, 

H, 

arj 

is 

are 

the 

P20 

P24 

N 

4, and 

has formula-(I), the backbone reagent if 
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the backbone reagent has a structure of formula (III) and to A6  if the backbone reagent 

has a structure of formula (IV); 

. moiety of formula (e-v) 

5 

[ _ 
j„,..NH2  

- i p27 

t 
, 
' 

N 
 

- 	H 

0 

2 	cl 

NH2 (e-v) 

wherein 

[ P28
NH2 

p27 and p28 are identical or I 	ferent and each is independently of the other an integer 

from 1 to 5, prefera, ly p27 and p28 are 4, 

10 q 	is an integer from 1 to 	, preferably 

and 

q is 2 or 6 and most preferably 1 is 6, 

the dashed line indicates attachment to 	2  if the backbone reagent has a structure of 

formula (I), to A3  or A4  if the backbone rea 	has a structure of formula (II), to A5  if 

the backbone reagent has a structure of formula III) and to A6  if the backbone reagent 

15 has a structure of formula (IV); 

a moiety of formula (e-vi) 

[ 
N H2  

p29 

N N H2 (e-vi) 

wherein 

p30 

20 p29 and p30 are identical or different and each is independently of the oth- an integer 

from 2 to 5, preferably p29 and p30 are 3, and 

the dashed line indicates attachment to A2  if the backbone reagent has the struc 	e of 

formula (I), to A3  or A4  if the backbone reagent has the structure of formula (II), to 

if the backbone reagent has the structure of formula (III) and to A6  if the backbone 

25 reagent has the structure of formula (IV); 
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a moiety of formula (e-vii) 

[ 

NH2 

p32 

- 
H 

N H2  

i 
 

p 33 

[ - 	P31 	 (e-vii) 

NH2  

H 
[ p 35 

N 

wherein 

N 
pm 

N H2 
p36 

5 p31 to p36 are identical or , fferent and each is independently of the others an integer 

from 2 to 5, prefe 	ly p31 to p36 are 3, and 

the dashed line indicates attac 	nt to A2  if the backbone reagent has a structure of 

formula (I), to A3  or A4  if the backb 	e reagent has a structure of formula (II), to A5  if 

the backbone reagent has a structure o 	ormula (111) and to A6  if the backbone reagent 

10 has a structure of formula (IV); 

a moiety of formula (e-viii) 
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H 

[ 

I- 

NH2  

p 39 

r N„
,„....__

___N N H2 

1- P38 p40 

0 
[ NH2  

H H p42_ 
NN ...............„.„-N H2 

P37 p41  - p43 

{ NH2  

H p46 
N

''''
N 

p45 H 

N H2  

p47 

0 
[ NH2 

- 

- 

H 

P44 

k 
H 
N 

P48 

P49 

N NH2 	(e-viii) 
p50 

wherein 

p37 to p50 are identical or different and e.. h is independently of the others an integer 

from 2 to 5, preferably p37 to p5 0 i e 3, and 

5 	the dashed line indicates attachment to A2  if th= backbone reagent has a structure of 

formula (I), to A3  or A4  if the backbone reagent h. 	I structure of formula (II), to A5  if 

the backbone reagent has a structure of formula (III) a . to A6  if the backbone reagent 

has a structure of formula (IV); and 

10 	a moiety of formula (e-ix): 
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/N H2 [ 

H 	_P54 
N 	

N--,,,..............N H2 

[ 	 - 	p55 
O 

p53 

{ .,,,N H2 

H 	 H 	p57 
N,,,.N N 	N 	NH2 

p52 	1 	 p56 	 p58 

0 	

[ 
	NH2 

H 	p61 
[ 	N 	 NH2 

L 	p60 	 p62 
[ 	NH2 

H 	 - H 	P64 

[ 	

N 
	

II 

	N 	N 	N 	N 	N 	NH2 

P51 C5 	- 	p59 	 - 	P63 	II 	p65 

/N H2 

H 	p69 
r 	N 	

NH2 [ 	p68 	I 	p70 
I 

NH2 

H 	 - H 	'72 
[ N 	NH2 

N./ 
L 	P67 11 	 p71 	 .73 

0 	 { irN H2 

H 	p76 

[ 	N-,,,,,N..._____N H2 

p75 	 P77 
0 	[ 	NH2 

- H 	 H 	 H 	P79 
N 	N 	N 	1\1,N 	N 

 
' 	- 	- 	p66 	- 	p74 	 p78 	 - 	p80 

0 	 0 	 0 

wherein 

p51 to p80 are identical or different and each is independently of the others an int 	er 

from 2 to 5, preferably p51 to p80 are 3, and 
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the dashed line indicates attachment to A2  if the backbone reagent has a structure of 

formula (I), to A3  or A4  if the backbone reagent has a structure of formula (II), to A5  if 

the backbone reagent has a structure of formula (III) and to A6  if the backbone reagent 

as a structure of formula (IV); and 

5 

when n the moieties (e-i) to (e-v) may at each chiral center be in either R- or 8- 

configu •ton, preferably, all chiral centers of a moiety (e-i) to (e-v) are in the same 

configurat . 	. 

10 	18. 	The pharmaceutical composition for use of any one of claims 12 to 17, wherein the 

backbone reagent is 	compound of formula (I). 

,sition for use of any one of claims 12 to 18, wherein the 19. 	The pharmaceutical com 

branching core B is selected 	em the following structures: 

' N , , v 
, 
v 

(a-i) 	(a-ii) (a-iii) 
_

) 
(a-iv) 

, . 
. v 

- -- - v 

(a-v) 	 (a-vi) 	 (a-vii) 

:c,z's-,:)< 

IIIIIII  (a-viii) 	
-- 

_ (a-ix) ( -x) 

0 0 

, 

V v v 
(a-xi) 	-- -- 	(a-xii) 	-- - 	(a-xiii) 

15 
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i 
- 

(a-xiv) 
	1, 
N 

, • , • 
(a-xviii) 

v 	a-xvi) 

• 

• 

a-xvi) 

, , , 
' 

— 

o ' 

1 

(a-xix) 

o 

k_ 

o 

5 

_ 

dashed 

t 

v 

.....,,--, 

wherein 

lines 

is 

is 

0 	e' 

• 

indicate 

1 or 2; 

1, 2, 3, 

preferably, 

- 

4, 

preferably 

• 

, 

5„6 

attachment 

0 

t is 

,7 ,8 

y is 2, 

(a-xx) 

(a-xxii) 

_ t  

to A°  or, if 

I, 

, 9, 10, 11, 

_ 	_.more 	 _ _ _ 	___ 	_ 4 or 6; most_preferably, 

xl 

12, 

and 

13 

x2 are 

or 14; 

:),{„...,.......„..rs 
 

IIII 

both 

v is 

preferably, 

2. 

(a-i) 
 

, 

0, to 

— 

0 

— 

At, 

v is 

t 

2, 3, 

n 

4, 

(a-xxiii) 

,
)c 

 

0 

5, • 
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20.  The pharmaceutical composition for use of any one of claims 12 to 19, wherein B 

formula (a-xiv). 

is of 

21.  The pharmaceutical composition for use of any one of claims 12 to 20, wherein A°  is 

5 0 	 H 
. 	II 	 . 	I 0 	—:—C—N—h , or ÷N—C  

H
i 	 8 

22.  The pharmac- 	cal composition for use of any one of claims 12 to 21, wherein xl and 

10 x2 are O. 

23.  The pharmaceutical co , position for use of any one of claims 12 to 22, wherein P has 

the structure of formula ( 	i): 

.• 0 n 
15 c-i , 

wherein n ranges from 6 to 900, more 	eferably n ranges from 20 to 700 and most 

preferably n ranges from 20 to 250. 

20 24.  The pharmaceutical composition for use of any o 	of claims 12 to 23, wherein 

moiety — A2  — Hyp' is a moiety of the formula 

the 

H 	1 

>';
N

. --7-E 

0 

whcrcin 

the dashed line indicates attachment to P; and 

25 E' is selected from formulas (c-i) to (e-ix). 

25.  The pharmaceutical composition for use of any one of claims 12 to 24, wherein e 

backbone reagent has the following foimula: 
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H 
N 
I 

1-1 N--  v ------ ---....-- ---T-- 	----- 	-IV H, 

H N 

NH, 	0 

NH2  

0 	 N H2 H H 
• 

0 it \./N.,.-' 	1\1-"•---.."-----.."-----"N  N II, 
H 

0 

H N 
N H, 

NI-I 2  

O 

wherein 

n ranges from 10 to 40, preferably from 10 to 30, more preferably from 10 to 20. 

5 

26. The pharmaceutical composition 	use of any one of claims 12 to 25, wherein the 

backbone reagent is present in the fo 	of its acidic salt. 

27. The pharmaceutical composition for use o 	any one of claims 12 to 26, wherein the 

10 	crosslinker reagent is a compound of formula 	): 

_ 	 0 	• 	 _ _ 
— _ 	2 

Y%'......
i  

D
i 

D
2 

P Ilk D D
4 5 

0 
la 

R R 
r3  -A 2a R R 1 x5 

R4 
R

4 
S 
0 

_,n — .4 

— 	—61 L 	 —s2 
(V), 

wherein 

D1 , D2, D3  and D4  are identical or different and each is independe 	ly of the others 

15 	 selected from the group comprising 0, NR5,S and CR 	5a; 

R', Rla, R2, R2, R3, R3a, R4, K-4a
, 

 R5  and Rya  are identical or different • ,c1 each is 

independently of the others selected from the group comp 	ing H 

and C1 4 alkyl; optionally, one or more of the pair(s) RI /Ria, R 	2a  
R3/R3a, R4/R4a, R1 /R2, R3/R4, RI aiR2a, and R3a/R4a  form a chernic. 

20 bond or are joined together with the atom to which they are attached 
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to form a C34 cycloalkyl or to form a ring A or are joined together 

with the atom to which they are attached to form a 4- to 7-membered 

heterocyclyl or 8- to 11-membered heterobicyclyl or adamantyl; 

A 	 is selected from the group consisting of phenyl, naphthyl, indenyl, 

5 indanyl and tetralinyl; 

is 

,• - In 

m 	 ranges from 120 to 920, preferably from 120 to 460 and more 

referably from 120 to 230; 

10 rl, r2, r7, r8 are inde, 0 or 1; endently 

r3, r6 	are in. -pendently 0, 1, 2, 3, or 4; 

r4, r5 	are inde 	dently 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10; 

sl, s2 	are indepen. -ntly 1, 2, 3, 4, 5 or 6; 

yl, Y2 
	are identical • 	different and each is independently of the other 

15 selected from foi 	las (f-i) to (f-vi): 

NO, 
0 *-0 //  

b 
 

(f-iv), SI 

 

(CI) , 

110 

ill  NO2  (c • , 

or 

1111 11‘. mn /2 	(f
-

iii)
, 

 

wherein 

F 	(f-v) 	 (f-v) 

20 the dashed lines indicate attachment to the rest of the molecule, 

b 	is 1, 2, 3 or 4 

XH 	is CI, Br, 1, or F. 
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28. The pharmaceutical composition for use of any one of claims 12 to 27, wherein the 

crosslinker reagent is of formula (V-1) to (V-53): 

0 	0 	 0 0 

Y II - 	0 I 	I 	I Y2 
i 	 0 in 	0 0Z  

0 

(VW, 

0 

, 	0 
0 I 

m 	0 
I 	y2  

2 0 
(V-2),  

0 	0 	 0 	0 
YI 
.,, I 	I 

0 
II 

3 	0 
0 II 

m 	0 
II 	y2  

3 	0 
5 

0 

(V-3), 

0 	 0 	0 

.Y• I 	I 
0 4 ° J11 °  VkH14 ----Y2  

1 
0 0 

5 0 0 m 

(V-4),  

i 

e 

O 	O 	 0 

(V-5),  

Yi  
0
4,- ,„..,0 I I Y2 

in 	0 6 	•  

0 

(V-6), 

0 	 0 	0 
1 

11% ,.  0 
I 	I 

7 0 
0 

m 	0 
I 

7 0 

0 

(V-7), 

0 	 0 	0 
1 I 

0 
I 	I 
8  0 

I 
0 m 8 e

r 

10 (V-8), 
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0 	0 0 0 

1 

O 
1 1 

0 9 
0 

0 m 

1 1 

9 e 
y2  

0 	0 

W-9), 

Y1 
k  

o

f' \ 	,
,,

,0 
i

y2  1 1 
0 10 	 M 	 10O 

(V-10) 

o 0 

, 

YI  

m eY2  
(v-11)  

0 	 0 	0 

II II 
oe 

I y2  

Z (V-12) 

c
0 

• INI  cr-A2  

5 
(V-13) 

, 

O 0 	 0 

Yt  11 0 1 	1 
0 0 m • 

(V- 4) 

0 	0 	 0 0 
1 

Y  \ 
1 

0/\f-tE 
1 

\ (3  m 	0e Y2  

-....„---- 
(V-15),  
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11 

04,,00  0--Y2  

(V-16) 

O 	0 
1 Y kk 	I I 0 Y- 

0 
• 

ill 	0 

• (V-17) 

0 0 
0 11 1 	Y2 

• • m 	0  >Ce 

(V-18)  

0 	0 0 	0 
1 11 11

m 
 11 12  

' 	\j( 0>•<0 ()  V 

(V-19)  

0 	0 
1 Y . ,...--...,, 1  ..., 0 

m k (V20) 

5 

• Yom
04, 0 

• m 

(V-21) 

--- -- - ------ 	_ __... 
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1 Y Y2  
0 	0,4

.0 
m 	• 

• . (V-22) 

• 0 0 
11 0 ,7 2 

0 in 
/ I  0 

(V-23)  

I0 0 
1 Y 

- 0 Y2  
m 	0 e 

(V-24)  

YI  11 0 Y2  ..- 0 m 0 
(V-25)  

0 	.0 
} Y 11 0 Y2  

0 2 0 
Ill 

(V-26)  
--7# 	-• / 

5 

0 	0 

Y.,,,,  
1 0 Y2  

0 0 0 m 
iiii 

0 

7 \. (V-27)  

0 . 
Y1 1 0 

•
Y2  

0 0 0 m • 

,Z. 
(V-28) 
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O 
	

O 
1 

0 II 

0 
LI10 

0272 

(V-29)  

• 0 

Y 	a 0 Y2  
0 m 0 C

O/ 
(V-30)  

Y1 
	I I a.,. Y2  
MD or 

p- 	
,
23 

m 0 
(V-31)  

0 

Y-N, S' 	0 Y2  
O -----.,7. 0 0 0 CK 

(V-32)  

0 	 0 0 
1 

IN
‘,o 0"...------e 0 0 ----Y"--- :2 --- 

Y2  
0 

5 (V-33)  

• O
I  

Yi  0 Y2  
0 in 0 	Nfl  Cr- 

(V-34)  

0 0 0 
Y1 

0 Y2  
' '0 

4 
0 0 m 0 • ' 

(V-35) 

Y--„,
o 0 

0 

m 0 
W-3. 
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0 Y2  
0 m 0 

(V-37)  

I • 0 
I 

Y1 - 0 ••'---.0,--Y2 
 

• k 

0 

(V-38)  

1 
o'

Y2 
Y----0 ■  • ' m 

(V-39) 

in 0 •'‘ 
Y2  

(V-40) 

• • 

cr
HA 

m 
. 

o 	
Y2(V41) 

• 0 
1 Y•,,,

o • 13
47- 0 

0 • 
I 	y2  

gyp/ 

(V-42) 

• • • • 
1 

Y 
. 0 

0 
m 

,
,o 

11 

Y2 

(V-43) 
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0 
1 1 I 

0

Y1 

 
0 •"‘\02'2 0 0 

(V-43) 

• •
I 

I 
Y 

0 
1 I 

0 

I• 
0 

Y2  
e 101 

IIIII 
(V-44)  

I

. • 
I

. • 
I Y 

. 

Ill 

111 
5 

(V-45)  

Or  

Y

1 
0 1,  0 ••"'\ 

1 	y2  

0 .- 

(V-46)  

• 
.„1 0 
I  ei  O'Z'  0 - m 0 

(V-47)  

10 
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I• 
• I • 

- 0 
0 

I 

 \8: 

m 	0 	 0 

11P (V-4 

s 01  
1 I 	Y2  

0 0 0 0 

(V-49) 

• • . • 
Yi  0 

ia 	0 
YZ  

Y , 
--'0 

,e, 
 ...--4.. '' 

• 

6 

0 

. 
♦ 

(v-so) 

y2 
• 

(V-51) 

• 
•• 

• • 

Yi  

• 

0'-'--() •  • 

(V-52)  
5 

10 
„ri 
1  

I 
\ o,-----  et,  0 

0 
0 ' IP 

;172 0 
..1111110014\ 

111 

(V-53)  
wherein 
each crosslinker reagent may be in the 

and 
form of its racemic mixture, where appli 'ble; 

10 m 	ranges from 120 to 920, preferably from 120 to 460 and more 
preferably from 120 to 230; 
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yl, Y2 	are identical or different and each is independently of the other 

selected from formulas (f-i) to (f-vi): 

_ 
0 	,0 	

I  _ 	 NO, 
___-, 

- ‘: 	\N // , 

(1:0 , el 

1101 

NO2,  (fit) SI i ,... mn 
/2 (no, 

( 	) (f-v) 	
or 

(f-vi) 

5 

wherein 

the dashed lines 	d catc attachment to the rest of the molecule, 

b 	is 1, 2, 3 or 

XII 	is Cl, Br, J, or  

10 	29. The pharmaceutical composition for use . 	any one of claims 12 to 28, wherein the 

hydrogcl obtained from the polymerization is . shaped article. 

30.  composition for use of any on,  of claims 12 to 29, wherein the The pharmaceutical 

hydrogcl is in the form of microparticular beads h. ing a diameter of 1 to 500 

15 micrometer. 

31.  The pharmaceutical composition for use of any one of claims 	to 30, wherein the 

hydrogel-linked prodrug comprises a biologically active moiety 	elected from the 

group consisting of anesthetics and analgesics, antiallergenics, anti 	amines, anti- 

20 inflammatory agents, anti-cancer agents, antibiotics, antiinfectives, antiba 	erials, anti- 

fungal 	agents, 	anti-viral 	agents, 	cell 	transport/mobility 	impendin: 	agents, 

antiglaucoma 	drugs, 	antihypertensives, 	decongestants, 	immunological 	r 	onsc 

modifiers, immunosuppresive agents, peptides and proteins, steroidal compo 	, ds 

(steroids), low solubility steroids, carbonic anhydrize inhibitors, diagnostic agents, 

25 antiapoptosis 	agents, gene 	therapy agents, 	sequestering 	agents, 	reductants, 
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antipermeability agents, antisense compounds, antiproliferative agents, antibodies and 

antibody conjugates, bloodflow enhancers, antiparasitic agents, non-steroidal anti 

inflammatory 	agents, 	nutrients 	and 	vitamins, 	enzyme 	inhibitors, 	antioxidants, 

anticataract drugs, aldose reductase inhibitors, cytoprotectants, cytokines, cytokine 

5 

10 

i 0 ibitors, and cytokine protectants, UV blockers, mast cell stabilizers, and anti 

neo 	cular 	agents 	such 	as 	antiangiogenic 	agents 	like 	matrix metalloprotease 

inhibito 	and 	Vascular 	endothelial 	growth 	factor 	(VEGF) 	modulators, 

neuropro - Cants, miotics and anti-cholinesterase, mydriatics, artificial tear/dry eye 

therapies, 	a 	i-TNFa, 	IL-1 	receptor antagonists, protein kinase C-13 inhibitors, 

somatostatin ana I gs and sympathomimetics. 

32. An ophthalmic delive 	device comprising the pharmaceutical composition of any one 

of claims 1 to 31. 

15 	33. A method of preventing, diag 'sing and/or treating an ocular disease, wherein said 

method comprises the step of ad 	.nistering a therapeutically effective amount of a 

pharmaceutical composition of any o 	of claims 1 to 31 to a patient in need thereof 

34. The method of claim 33, wherein the pha 	aceutical composition is administered by 

20 intraocular injection. 
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Claims 

1.  A pharmaceutical composition comprising a hydrogel-linked prodrug for use in the 

prevention, diagnosis and/or treatment of an ocular condition. 

5 

2.  A pharmaceutical composition comprising a hydrogel-linked prodrug for use for 

intraocular injection. 

3.  A pharmaceutical composition comprising a hydrogel-linked prodrug for use for 

10 intraocular injection in the prevention, diagnosis and/or treatment of an ocular 

condition. 

4.  The pharmaceutical composition for use of claim 1 or 3, wherein the ocular condition 

is in particular an anterior ocular condition or posterior ocular condition. 

15 

20 

5.  The pharmaceutical composition for use of claim 4, wherein the anterior ocular 

condition is selected from the group comprising aphakia, pseudophakia, astigmatism, 

blepharospasm, 	cataract, 	conjunctival 	diseases, 	conjunctivitis, 	corneal 	diseases, 

corneal ulcer, dry eye syndromes, 	eyelid diseases, lacrimal apparatus diseases, 

lacrimal duct obstruction, myopia, presbyopia, pupil disorders, refractive disorders, 

glaucoma and strabismus. 

6.  The pharmaceutical composition for use of claim 4, wherein the posterior ocular 

condition is selected from the group comprising acute macular neuroretinopathy; 

25 Behcet's 	disease; 	choroidal 	neovascularization; 	diabetic 	uveitis; 	histoplasmosis; 

infections, such as fungal or viral-caused infections; macular degeneration, such as 

acute macular degeneration, non-exudative age related macular degeneration and 

exudative age related macular degeneration; edema, (such as macular edema, cystoid 

macular edema and diabetic macular edema; multifocal choroiditis; ocular trauma 

30 which affects a posterior ocular site or location; ocular tumors; retinal disorders, such 

as central retinal vein occlusion, diabetic retinopathy (including proliferative diabetic 

retinopathy), proliferative vitreoretinopathy (PVR), retinal arterial occlusive disease, 

retinal detachment, uveitic retinal disease; sympathetic opthalmia; Vogt Koyanagi- 

Harada (VKH) syndrome; uveal diffusion; a posterior ocular condition caused by or 
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influenced by an ocular laser treatment; posterior ocular conditions caused by or 

influenced by a photodynamic therapy, photocoagulation, radiation retinopathy, 

epiretinal membrane disorders, branch retinal vein occlusion, anterior ischemic optic 

neuropathy, nonretinopathy diabetic retinal dysfunction, retinitis pigmentosa, and 

5 glaucoma. 

7. The pharmaceutical composition for use of any one of claims 1 to 6 contained in a 

container suited for engagement with an injection device. 

10 	8. The pharmaceutical composition for use of any one of claims 1 to 7, wherein the 

hydrogel is a biodegradable hydrogel. 

9.  The pharmaceutical composition for use of claim 8, wherein the hydrogel is a PEG-

based hydrogel. 

15 

10.  The pharmaceutical composition for use of any one of claims 1 to 9, wherein the 

hydrogel-linked prodrug is bead-shaped. 

11.  The pharmaceutical composition for use of any one of claims 1 to 10, wherein the 

20 beads have a diameter of 1 to 1000 jam. 

12.  The pharmaceutical composition for use of any one of claims 1 to 11, wherein the 

hydrogel is a hydrogel obtainable by a process comprising the steps of: 

25 (a) providing a mixture comprising 

(a-i) at least one backbone reagent, wherein the at least one backbone reagent has 

a molecular weight ranging from 1 to 100 kDa, and comprises at least three 

amines (-NH2  and/or -NH-); 

30 

(a-ii) at least one crosslinker reagent, wherein the at least one crosslinker reagent 

has a molecular weight ranging from 6 to 40 kDa, the at least one 

crosslinker reagent comprising 

157 



(i) at least two carbonyloxy groups (—(C=0)-0-- or —0--(C=0)—), and 

additionally 

5 

(ii) at least two activated functional end groups selected from the group 

consisting of activated 	ester groups, 	activated 	carbamate groups, 

activated carbonate groups and activated thiocarbonate groups, 

and being PEG-based comprising at least 70% PEG; and 

10 

(a-iii) a first solvent and at least a second solvent, which second solvent is 

immiscible in the first solvent, 

in a weight ratio of the at least one backbone reagent to the at least one crosslinker 

reagent ranging from 1:99 to 99:1; 

(b) polymerizing the mixture of step (a) in a suspension polymerization to a hydrogel; 

15 and 

(c) optionally working-up the hydrogel. 

13.  The pharmaceutical composition for use of claim 12, wherein the mixture of step (a) 

20 further comprises a detergens. 

14.  The pharmaceutical composition for use of claim 12 or 13, wherein the polymerization 

in step (b) is initiated by adding a base. 

25 	15. The pharmaceutical composition for use of any one of claims 12 to 14, wherein the 

mixture of step (a) is an emulsion. 

16. The pharmaceutical composition for use of any one of claims 12 to 15, wherein the at 

least one backbone reagent is selected from the group consisting of 

30 

a compound of formula (I) 

B( (Ai 	(SP)x2 	Al 	P 	A2 	Hypi)„ 	(I), 

158 



wherein 

B 	is a branching core, 

SP 	is a spacer moiety selected from the group consisting of C1,6  alkyl, C2-6 

alkenyl and C2.6 alkynyl, 

5 	P 	is a PEG-based polymeric chain comprising at least 80% PEG, preferably at 

least 

least 

85% PEG, more preferably at least 90% PEG and 

95% PEG, 

most preferably at 

Hyp' 	is a moiety comprising an amine (-NH2  and/or -NH-) or a polyamine 

comprising at least two amines (-NH2 and/or -NH-), 

10 	x 	is an integer from 3 to 16, 

xl, x2 	are independently of each other 0 or 1, provided that xl is 0, if x2 is 0, 

A°, A1, A2 	are independently of each other selected from the group 

0 

consisting of 

, 	. 	I 	I 	I 	I 
--i-N*-, 	rC, 	-4--S-S2H, j,-I\I=N-L, 

R1 

0 0 	0 	Ri  0 
. 	II 	. . 	I 	I 	I 	. 	; 	. 	I 	; 	: 1 

N- -N -T- -;-0-C -N—, .÷N-C , -1rC-0, 	—C , 
I i 	H 

, 
I 	

Rya R
I  

R 	o 

S 	 0 	 0 
I II 	, 	II 	. 	II , 
-N-C-1\ij,-, 	N-C-02H, -0-C-N-1-, 

i 	la 	I 	 I i 
R 	R 	R 	 R 

O 1 
N 

) and 
O 	 0 

, 

15 	 wherein R'  and Rla  are independently of each other selected from H and Ci_6 

alkyl; 

a compound of formula (II) 

20 	Hype —A
3 

— P - A4 —Hyp3 
	(II), 

wherein 
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5 

10 

15 

P 	is defined as above in the compound of formula (I), 

Hype, Hyp3 	are independently of each other a polyamine comprising at least two 

amines (-NH2 and/or -NH-), and 

A3  and A4 	are independently selected from the group consisting of 

0 
' 	 ;, 4-4, 	i -..1\l--

I 
 ,-- 	 S—S4-, 	-i-N=N2I--, 

I  
R 

R
1 

0 	0 	0 	 0 
. 	II 	. 	I I 	. 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 

C—N, -EN—C ' 	N—C—N, -Th0— 	, —1rC-0., 	 , 
I 1 	 H 	I , 	

Rya R 	o 	R  

S 	 0 	 0 

N—LN, 	N—
III 

 

a— 	40--N2H, 
I 	

R 
1 	I la 	I 

R 	 R'1   
R 

O 

and // 	 o' I/   
, 

wherein RI  and Rla  are independently of each other selected from H and C1.6  alkyl; 

a compound of formula (III) 

P I  - A5  - Hyp4 	 (III), 

wherein 

P i 	is a PEG-based polymeric chain comprising at least 80% PEG, 

preferably at least 85% PEG, more preferably at least 90% PEG and 

most preferably at least 95% PEG, 

Hyp4 	is a polyamine comprising at least three amines (-NH2  and/or -NH), and 

A5 	is selected from the group consisting of 

20 
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0 
I 	I 	II 	i 

-1\1-
1  

; 	-4--, -1-C, 	; S—S 1 , 	H-N=N-H, 
I  

R 

0 	0 	 0 	R1 	 0 
I 	II 	I 	I

— I 	ig—N--H 	Iti—C i 	4-N—g—N4, -0—C-4- 	 , 	
' 1 	I I 

0 	
I 
R  1 
	I 

R 
 b 

R 

S 	 0 	 0 
. 	I 	I 	i 	, 	II 
-1,-N—C—N, 	N—C-04-, 10—C— N1, 

I 1 	I 
R 	R 

la 	I I 	 I 
R 

 1 
R 

0 

4-N 

// 	and 	 , 
0 

wherein R' and RI ' are independently of each other selected from H and C1 _6 alkyl; 

5 

10 

and 

a compound of formula (IV), 

TI  - A6  - Hyp5 	 (IV), 

wherein 

Hyp5 	is a polyamine comprising at least three amines (-NH2  and/or -NH), and 

A6 	is selected from the group consisting of 

15 
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I 	I 	I 	ri 
-.LC), 4 4N -H, 4S—S-j,-, rC, 	 .4N=Nj,-, 

R1 
 

0 	0 	 0 	R1 	 0 

, 4C-04, 	 ÷N— 	, 
	

, 
I 	II I. 	, II 	, 	I II 	I 	H 	i 

	N— 
I
--0—C 	 N4 

 
 C—N4, 

R1 	o 	R, 	
R

la 

S 	 0 	 0 
. 	I 	I 	. 	 , 	II 

.N, —C—N, 	-1\1-1 — 	-tO—C—N-H, 
I 	1 	I 	la 	I 	I 	 II 

R 	R 	R 	 R 
O 

iS O 

0 

i, 

—N  
\•// 	and 	 , 

wherein R1  and Rla  are independently of each other selected from H and C1 _5  

alkyl; and 

5 T1 	is selected from the group consisting of C1 _50  alkyl, C2_50 alkenyl or 

C2_50 alkynyl, which fragment is optionally interrupted by one or 

more group(s) selected from -NH-, -N(C1,4  alkyl)-, -0-, -5-, -C(0)-, 

-C(0)NH-, -C(0)N(C14  alkyl)-, -0-C(0)-, -S(0)-, -S(0)2-, 4- to 7- 

membered heterocyclyl, phenyl or naphthyl. 

10 

17. The pharmaceutical composition for use of any one of claims 12 to 16, wherein Hyp i, 

Hype, Hyp3, Hypo, and Hyps  are selected from the group consisting of 

a moiety of formula (e-i) 

15 

N H2  

,, , 
N H 2 	(e4) 
pt 

wherein 

In is an integer from 1 to 5, preferably pl is 4, and 

the dashed line indicates attachment to A2  if the backbone reagent has a structure of 

20 	formula (I) and to A3  or A4  if the backbone reagent has the structure of formula (II); 
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15 

5 

a moiety of formula (e-ii) 

0 

H N in N H2 
NH2  

(e-ii) 

NH2  
H 

, 
, 

N N H2 
p3 p4 

0 

wherein 

p2, p3 and p4 	are identical or different and each is independently of the others an 

integer from 1 to 5, preferably p2, p3 and p4 are 4, and 

the dashed line indicates attachment to A2  if the backbone reagent has a structure of 

formula (I), to A3  or A4  if the backbone reagent has a structure of formula (II), to A5  if 

the backbone reagent has a structure of formula (III) and to A6  if the backbone reagent 

has a structure of formula (IV); 

a moiety of formula (e-iii) 

0 0 

H N , N 
I)" H p 6

N H
2 

NH2  

NH2  

H N N H 2 

p7 
0 

H N 

0 (e-iii) 

p 81\T H 2 
NH 2  

NH2  
H 
N 11\ _N H 2 

P9 p10 p 11  

0 0 
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wherein 

p5 to p11 	are identical or different and each is independently of the others an integer 

from 1 to 5, preferably p5 to pl l are 4, and 

the dashed line indicates attachment to A2  if the backbone reagent is of formula (I), to 

5 A3  or A4  if the backbone reagent is of formula (II), to A5  if the backbone reagent is of 

formula (III) and to A6  if the backbone reagent is of formula (IV); 

a moiety of formula (e-iv) 

0 0 0 

- H 
H N N N N H 2 

- p 12 p 13 
NH2 	N H2 

p14 

H N 
- 

N H 2 
p15 

0 	0 

H N 
NH

2 
 

p 16 

NH2 	NH2 H 
H N N - N H2  

p17 P18 
0 	0 

0 0 

N,„--.....„___,..„ H N H 2 
H N 

p19 
NH2 

P20 

NH2  

H N NH2 
P21 

0 0 

NH
2 

 
P24 H N 

H H NH2 	,... -ki i_i 2 

` 
N N N N H

2 	(e-iv) 
P22 P23 P25 p26 

10 

0 

wherein 

0 	0 

p12 to p26 are identical or different and each is independently of the others an integer 

from 1 to 5, preferably p12 to p26 are 4, and 

the dashed line indicates attachment to A2  if the backbone reagent has a structure of 

formula (I), to A3  or A4  if the backbone reagent has a structure of formula (II), to A5  if 
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the backbone reagent has a structure of formula (III) and to A6  if the backbone reagent 

has a structure of formula (IV); 

a moiety of formula (e-v) 

5 

[ 
_
vN H2  

- I p 27 
0 

, 

' 
N 

- 	H - 9 

N H2 (e-v) 

wherein 

[ P28 
N H2  

p27 and p28 are identical or different and each is independently of the other an integer 

from 1 to 5, preferably p27 and p28 are 4, 

10 q 	is an integer from 1 to 8, preferably 

and 

q is 2 or 6 and most preferably 1 is 6, 

the dashed line indicates attachment to A2  if the backbone reagent has a structure of 

formula (I), to A3  or A4  if the backbone reagent has a structure of formula (II), to A5  if 

the backbone reagent has a structure of formula (III) and to A6  if the backbone reagent 

15 has a structure of formula (IV); 

a moiety of formula (e-vi) 

[ 
N H2  

p29 

' 	N :3(  N H2 

p30 
(e-vi) 

wherein 

20 p29 and p30 are identical or different and each is independently of the other an integer 

from 2 to 5, preferably p29 and p30 are 3, and 

the dashed line indicates attachment to A2  if the backbone reagent has the structure of 

formula (I), to A3  or A4  if the backbone reagent has the structure of formula (II), to A5  

if the backbone reagent has the structure of formula (III) and to A6  if the backbone 

25 	reagent has the structure of formula (IV); 
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a moiety of formula (e-vii) 

[ 	- N H2  

- p32 
H 

- N 	N N H 2 

[ 
p33 

P31 0 	 (e-vii) 

N H2  

H 
[ p 35 

N N 	N N H
2 

P34 p36 

wherein 

0 

5 p31 to p36 are identical or different and each is independently of the others an integer 

from 2 to 5, preferably p31 to p36 are 3, and 

the dashed line indicates attachment to A2  if the backbone reagent has a structure of 

formula (I), to A3  or A4  if the backbone reagent has a structure of formula (II), to A5  if 

the backbone reagent has a structure of formula (III) and to A6  if the backbone reagent 

10 has a structure of formula (IV); 

a moiety of formula (e-viii) 
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[ N H2  

H 
1  p39 

[ N 	N ,I\1 H2  

L P38 P40 

0 
[ N H2  

H H 1)42_ 
N N-....,,_„N.„....._____N H2  

[ P37 P41 
0 
i  

- 	- 

N H2  

P43 

H 
[ P46 - 

[ NN N H2  

P45 H - p47 

0 [ NH2  

- H - H P49 
1\1 
: 
, N N N N.,,,,,_______NN H2 	(e-viii) 

- P44 P48 - P50 
0 

wherein 

p37 to p50 are identical or different and each is independently of the others an integer 

from 2 to 5, preferably p37 to p50 are 3, and 

5 	the dashed line indicates attachment to A2  if the backbone reagent has a structure of 

formula (I), to A3  or A4  if the backbone reagent has a structure of formula (II), to A5  if 

the backbone reagent has a structure of formula (III) and to A6  if the backbone reagent 

has a structure of formula (IV); and 

10 	a moiety of formula (e-ix): 
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[ N H2  

H P 54 . 
N H2 

[ p5:-.%%%------  

N 	

N --------- 
0 

- 	P55 
 

[
N H 2  

H H p57 
[ N 	N N N N H 2 
L p 52 p 56 p58 

0 

H 

[ zN H 2  
p6I 

[ ,, N 	N.,,,,______.-  N H2  

L  p60 p62 
0 [ N H 2  

H 
N 

H 
N - 	- H P64  

[ 

N 

p51 0 
p 59 0 

N 

- 
 

P63 
0 

N
\z

N
"----,./N H2 

p65 

H 
N 

[ N H 2  

p69 

[ p6

:„...__7N--...„____„..--N H 2  
p70 

0 [ N H2  

H - H p72 
zNN N

\/
N

-----..,/"N H2 
L  P67 - p7I p73 

0 

H 

0[ N H2  
p76 

[ N"--,,,_,..N---_____„.--N H2 
p75 - 	p77 

0 [ N H2  

H - 	- H - H P79 
,_„1\I N \---- N NzN N -..,.,....„-N--________--N H2 (e-ix) 

- p 66 - p74 	I - 	p78 p80 
0 	 0 0 

wherein 

p51 to p80 are identical or different and each is independently of the others an integer 

from 2 to 	preferably p51 to p80 are 3, and 
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5 

10 	1 

1 

the dashed line indicates attachment to A2  if the backbone reagent has a structure of 

formula (I), to A3  or A4  if the backbone reagent has a structure of formula (II), to A5  if 

the backbone reagent has a structure of formula (III) and to A6  if the backbone reagent 

has a structure of formula (IV); and 

wherein the moieties (e-i) to (e-v) may at each chiral center be in either R- or S- 

configuration, preferably, all chiral centers of a moiety (e-i) to (e-v) are in the same 

configuration. 

;. The pharmaceutical composition for use of any one of claims 12 to 17, wherein the 

backbone reagent is a compound of formula (I). 

). The pharmaceutical composition for use of any one of claims 12 to 18, wherein the 

branching core B is selected from the following structures: 

, - -I -  ,, 
- 

, 	, , 
v 

, 
v 

--I-- C,— 

(a-i) 	(a-ii) (a-iii) 	-- - (a-iv) 

- 	_ 
N 

• 

(a-v) 

- - - - 

, 
v 	'• 

(a-vi) (a 

' 

-vii) 

v 

(a-viii) 

- 	v 

(a-ix) (a-x) 

(a-xi) (a-xii) (a-xiii) 

15 
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• 

(a-xv) 	 
 N / 

,, 
' (y.4)c

a-)dv) 

(a-xviii) 
v 	(a-xvii) 

• 

• 

(a-xvi) A%le 
1.1  

0  --co 
' '''------ 

(a-xix) 

0 0 

5 

---7----\___/ 

- 

_.);:- 

t 

v 

-21,"-- • 

wherein 

dashed 

----______/ 

lines 

\ - 0 	• 

---...._ • 

indicate 

is 1 or 2; 

is 1, 2, 3, 

_ 

4, 

preferably 

• 

. 

5„6 

attachment 

• 

t 

,7 ,8 

(a-xx) 

t 

)'(. 

(a-xxii) 

t 

to A°  or, if 

is 1, 

, 9, 10, 11, 

xl 

12, 

k 

and 

13 

0 

x2 

or 

• 

are both 

14±preferably, 

(a-  xxi) 

(a-xx 
 

O 

0, to 

• 

Al, 

v is 2, 3, 4, 

iii) 

5, 6; 

more preferably, v is 2, 4 or 6; most preferably, v is 2. 
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20. The pharmaceutical composition for use of any one of claims 12 to 

formula (a-xiv). 

19, wherein B is of 

21. The pharmaceutical composition for use of any one of claims 12 to 20, wherein A°  is 

5 0 	 H 
, 	, 	I 	I 	I 	 : 	I 	n  

— C—N, —H —HO—H 	 ,, 	 or —r—N—u— • 
I 	I 

H
I 	

0 

22. The pharmaceutical composition for use of any one of claims 12 to 21, wherein xl and 

10 x2 are O. 

23. The pharmaceutical composition for use of any one of claims 12 to 22, wherein P has 

the structure of formula (c-i): 

15 
n 	

(c-i), 

wherein n ranges from 6 to 900, more preferably n ranges from 20 to 700 and most 

preferably n ranges from 20 to 250. 

20 24. The pharmaceutical composition for use of any one of claims 12 

moiety — A2  — Hypl  is a moiety of the formula 

to 23, wherein the 

i<11-\1
1\/E

i 

0 
, 

wherein 

the dashed line indicates attachment to P; and 

25 El  is selected from formulas (e-i) to (e-ix). 

25. The pharmaceutical composition for use of any one of claims 12 to 24, wherein the 

backbone reagent has the following formula: 
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0 	 N H2  H 
HN-----\,...-^-,..---\„-N.N.,..#7-----„,------...„-̂ ,N H, 

N H2 	0 

0 

HN.,,,,,,..„--.___„---  ---,..., ,,,------.N H2 

0 	 N H2  H H 
0 N 

1‘1"------""--------.'"------..-"-zN  N H, 
H • 

N H, 
H N,,,...„.....w N H, 

0 
4 

wherein 

n ranges from 10 to 40, preferably from 10 to 30, more preferably from 10 to 20. 

5 

26. The pharmaceutical composition for use of any one of claims 12 to 25, wherein the 

backbone reagent is present in the form of its acidic salt. 

27. The phannaceutical composition for use of any one of claims 12 to 26, wherein the 

10 	crosslinker reagent is a compound of formula (V): 

0 	0 

Y
1 

D
I - 	- 

D
2 _ 	- P2  - 4 1 

0 
H - 3 

R
2  Rea 

-r4 

O 
3a 
-r5 

L  6 4 	4a 
-
R R -r7 

r8 
0 

R ;-- 
R la 

 

- 	-r2 

— 	— S 1 — 	—s2 
(V), 

wherein 

D I, D2, D3  and D4  are identical or different and each is independently of the others 

15 	 selected from the group comprising 0, NR5,S and CR3R34; 

R', R a, R2, R2, R3, R3a
, 
 R4, K .-.4a,  R5 and lea  are identical or different and each is 

independently of the others selected from the group comprising H 

and C1-5 alkyl; optionally, one or more of the pair(s) RI/RI', R2/R2a, 

R3/R3a, R4/R4a, RI /R2, R3a4, Rla/R2a
, 
	3a/Rzia  form a chemical and R 

20 bond or are joined together with the atom to which they are attached 

to form a C3.8 cycloalkyl or to form a ring A or are joined together 
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with the atom to which they are attached to form a 4- to 7-membered 

heterocyclyl or 8- to 11-membered heterobicyclyl or adamantyl; 

A 	 is selected from the group consisting of phenyl, naphthyl, indenyl, 

indanyl and tetralinyl; 

5 P2 	 is 

M 

m 	 ranges from 120 to 920, preferably from 120 to 460 and more 

preferably from 120 to 230; 

rl, r2, r7, r8 are independently 0 or 1; 

10 r3, r6 	are independently 0, 1, 2, 3, or 4; 

r4, r5 	are independently 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10; 

sl, s2 	are independently 1, 2, 3, 4, 5 or 6; 
yt

, 
 y2 	are identical or different and each is independently of the other 

selected from formulas (f-i) to (f-vi): 

15 

NO2  

N 

0..-c------ 
(f-i) 1  401 ) 

(f iv) SI 
 

101  

NO2  (fill) 

F 	(fly) 
or  

NO2
I 	-, 	(fl ED , 

(f-vi) 

wherein 

20 

the dashed lines indicate attachment to the rest of the molecule, 

b 	is 1, 2, 3 or 4 

XH 	is CI, Br, I, or F. 

28. The pharmaceutical composition for use of any one of claims 12 to 27, wherein the 

crosslinker reagent is of formula (V-1) to (V-53): 
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0 0 
	

0 0 
1 	I Y I 	I 1 0 I I 	I I 	Y2 

0-----"-0 00 m 
(V-1),  

0 0 0 	0 
1 

Y --...,„ 0 H H 	y2  
0 2 0 0 m 2 0 

(V-2),  

0 0 

Yt  H 0 H H 	y2  

m 3 
(V-3),  

0 	0 0 0 
1 1 Y --,, 

0 4 0 
0 

0 m 
oz Y2  

4  
(V-4),  

0 0 	 0 
1 

Y •-•,... H o 
 H 

o.,,,Y2  
o 5 0  m 

5 	 (V-5), 

0 0 0 

1 Y ---„,. 
6 0 

0 

In 
o,,,.Y2  

(V-6),  

0 0 
1 	H Y--,, H o 

 
Y2 

7 0 0----  

(V-7), 

0 0 0 
1 	H 

Y  '-,G,..---., 
H 0 a„,Y2  
8 0  rn 

(V-8), 

O 0 	 0 0 

1 Y 
0 

0 H 
\/-\ 

H y2  
0-- 

Ill 9  
(V-9),  
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0 0 
	

0 0 

Y -,.....„ 11 11 

10 
o 

iD 1 1 1 1 	Y
2 

.--- 
- m - 10 ° (V-10) ) 

O 0  0 

Yi H 0 H Y2 
0 ---- 0 

111 

(V-11)
, 

 

0 0 0 0 

1 
1 11 1 	Y2 

\T o o ()  
0 0.'--.  

M 

''..,..,.. 
.--"----.' 

(V-12)  

O 0  0 0 

Yi  0 H H 	Y2  
0 In 

(V-13)  

0 

Yi  H 
0 

 ,V-0 _2/2  
m 0' 

(V-14)  
5 , 

0 0 O 0 

Yi  H H H 	
- • (:),

E.0 
•  V 

(V-15),  

0 0 0 0 
1 H 1 1 1 	Y2 

\1 090 m 

(V-16),  
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0 0 
	

0 0 
i Y II I 0 II II Y2 

0 	0 0 	0 

• • (V-17) 

♦ 

, 

1 Y --., 
0 

0 
m I 

Y2  z 0 

(V-18) 

0 0 
Yi 

.,.,_, 11 
(y

V- 0  11 'Y2 

m 0 

(V- 1 9) 

O 0 0 	0 
1 

Y H 0 1 1 Y2  
• 0 In 0 Oz  

(V20) 

0 

_....--.., 
i 

0 

0 

0 0 

Y2  Y-....,..0"
----" 

7.,._0 
" In 00z 

„.....----..,,, ,,,,,/ --,..,, , (V-21) 

0 0 
Y1 H H4z Y2  

• 
00 

• Oz  

. . (V-22) 
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0 
	

O 

O. 
O 
	

0 

O 
	

O 

O 
0 

O 

O 
O 
	

0 

O 
	

0 

O 
0 

I 	I H y2  
o m Z a' 

(V-23)  

0 

0 m 3 

Y2  0-- 
(V-24)  

if11 

m 
Y2  0-- 

(V-25)  

Y2  
• 

m 0"-- 
(V-26)  

0 0 

11 y2  
• 

In 
(V-27)  

O 0 

-,-------- 
m 4 

Y2  0-- 
(V-28)  

Z 	\ 

0 

11 Y2 
•-•,-------'-- 

m 0---- 
(V-29)  

if ,Y 
Or"2  • 

m 
(V-30)  
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O 
0 

O 

YI 
	

O 
• 

O 

O. 
0 

O 

O. 
O 
	

0 



0 
	

0 
	

0 
	

0 

Y' 
0 

H H 
, 	0 .  

0 

m 

II 
0 _ 4 

II 	y2  
cy  

(V-31) 

0 0 0 

J
O 

I  o 11 11 y2  
00 11 0 e 

(V-32) 

Y 1 o 

0 
2 

2 0 
2 

(D o O/

} 

 

(V-33) 

0 0 

YI 	11 
o 0 O C) O

,Y2 

3 - 3  m 

(V-34) 

0 O 0 0 

I 	1 0 1 Y
0 0 m 0 4 0 4 eY2  

5 (V-35)  

1 Y2 Y
o 0 

0 
0 m (V-36)  

• • 

0 Y2  Y
------o 0 m 	0 

IF (V-37)  

1 
Y---_0 

0 
0 

m 	0  

k 	y2 

 

(V-38)  
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1 
Y- 

0 
0 

M 

Y2  
Oz  

(V-39) 

0 
0 	

In 
	0 

Y2 

5 

(V-40) 

1 
Y---..„ 

I I 0 
04z 

Y2 
0 

• • 
♦ (V-41) 

1 
Y 0 

0 m 0 O 
Y2  

(V-42) 

• • 

1 0 Y2 Y 
• 
. 	

(3( 
 

• 

m 0 * e (V-43) 

1 Y2 Y 0 
0 m 0 0 

(V-43)  

e • 4 	 • 

1 
Y 

0 
0 

0 le - m 

(V-44)  

0 
II 

10 
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/ 

• • • • 
1 

Y • --Y2 
0 

 
0 

0 • 0 m 

(V-50) 

o o I I 
1 

Y 
. 0 

0 
m 	0 . Y2  e 

0 • 

(V-45) 

0 0 m 	0 
II z 

of  • 

(V-46)  

1  
Y 
0 

I
. 

o 

• 

iD o  
m 

I
. 

e 
(V-47)  

o
f 
 

Y 
• 

1 

41. 0 
0 

m 	0 

(V-48)  

I 
Y  \ 0/", 0 

0 
m 	0 

Y2  
OK 

(V-49)  
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5 

10 

l'01 
r 

• 

0-  V
o 

m 	0 
"\ 

0 

1 	y2  

0,-- 

(V-51)  

• • • 
1 Y 

• 

crp0 
m 	0 0 

(V-52)  

0 
1 _ 

Y 
0 0 

0 
m 	0 

(V-53)  

wherein 

each crosslinker reagent may be in the form of its racemic mixture, where applicable; 

and 

m 	ranges from 120 to 920, preferably from 120 to 460 and more 

preferably from 120 to 230; 

Y', y2 	are identical or different and each is independently of the other 

selected from formulas (f-i) to (f-vi): 

0\ 	// 
U N 

0 

• 
0 -:-_--- --- le 

NO2 

(f- 	, NO2  (fill)NO2..... 	(f_ iii), 

41  
101  

or XH  
(fiv) 

F F 	(f-v) (f-vi) 

F 

wherein 
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the dashed lines indicate attachment to the rest of the molecule, 

b 	is 1, 2, 3 or 4 

XH 	is Cl, Br, J, or F. 

29. The pharmaceutical composition for use of any one of claims 12 to 28, wherein the 

5 	hydrogel obtained from the polymerization is a shaped article. 

30. The pharmaceutical composition for use of any one of claims 12 to 29, wherein the 

hydrogel is in the form of microparticular beads having a diameter of 1 to 500 

micrometer. 

10 

31. The pharmaceutical composition for use of any one of claims 1 to 30, wherein the 

hydrogel-linked prodrug comprises a biologically active moiety selected from the 

group consisting of anesthetics and analgesics, antiallergenics, antihistamines, anti- 

inflammatory agents, anti-cancer agents, antibiotics, antiinfectives, antibacterials, anti- 

15 	fungal agents, 	anti-viral 	agents, 	cell 	transport/mobility 	impending 	agents, 

antiglaucoma 	drugs, 	antihypertensives, 	decongestants, 	immunological 	response 

modifiers, immunosuppresive agents, peptides and proteins, steroidal compounds 

(steroids), low solubility steroids, carbonic anhydrize inhibitors, diagnostic agents, 

antiapoptosis agents, 	gene 	therapy 	agents, 	sequestering 	agents, 	reductants, 

20 	antipermeability agents, antisense compounds, antiproliferative agents, antibodies and 

antibody conjugates, bloodflow enhancers, antiparasitic agents, non-steroidal anti 

inflammatory agents, 	nutrients 	and 	vitamins, 	enzyme 	inhibitors, 	antioxidants, 

anticataract drugs, aldose reductase inhibitors, cytoprotectants, cytokines, cytokine 

inhibitors, and cytokine protectants, UV blockers, mast cell stabilizers, and anti 

25 	neovascular agents 	such 	as 	antiangiogenic 	agents 	like matrix metalloprotease 

inhibitors 	and 	Vascular 	endothelial 	growth 	factor 	(VEGF) 	modulators, 

neuroprotectants, miotics and anti-cholinesterase, mydriatics, artificial tear/dry eye 

therapies, 	anti-TNFce, 	IL-1 	receptor antagonists, protein kinase C-0 inhibitors, 

somatostatin analogs and sympathomimetics. 

30 

32. An ophthalmic delivery device comprising the pharmaceutical composition of any one 

of claims 1 to 31. 
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