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CLAIMS 

 

1. Array having discrete volumes of cell culture microenviron-

ments possessing different properties influencing the behav-

iour of encapsulated cells, in particular proliferation, 5 

colony-formation, differentiation, migration, or combina-

tions thereof. 

 

2. Array according to claim 1, wherein the discrete volumes of 

cell culture microenvironments are comprised of hydrogels. 10 

 

3. Array according to any one of claims 1 to 2, wherein at 

least two of the discrete volumes of cell culture microen-

vironments  

i)  comprise different extracellular matrix-derived fac-15 

tors; preferably chosen from the group consisting of 

peptides, proteins, polysaccharides, and combinations 

thereof; most preferably chosen from the group consist-

ing of laminins, collagens, elastins, fibronectin, 

elastin, proteoglycans, non-proteoglycan polysaccha-20 

rides, matricellular proteins, matricellular proteins 

of the SPARC type (secreted protein acidic and rich in 

cysteine), tenascins, thrombospondins, and combinations 

thereof; and/or 

ii) comprise different cell-cell interaction factors; pref-25 

erably chosen from the group consisting of peptides, 

proteins, polysaccharides, and combinations thereof; 

most preferably cadherins, selectins, cell adhesion 

molecules (CAMs), in particular ICAMs and VCAMs, compo-

nents of the transmembrane cell signaling system, or 30 

combinations thereof; and/or  

iii) comprise different cell signalling factors; preferably 

chosen from the group of growth factors or developmen-
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tal morphogens; most preferably chosen from the group 

of adrenomedullin (AM), angiopoietin (Ang), autocrine 

motility factor, bone morphogenetic proteins (BMPs), 

brain-derived neurotrophic factor (BDNF), epidermal 

growth factor (EGF), erythropoietin (EPO), fibroblast 5 

growth factor (FGF), glial cell line-derived neu-

rotrophic factor (GDNF), granulocyte colony-stimulating 

factor (G-CSF), granulocyte macrophage, colony-

stimulating factor (GM-CSF), growth differentiation 

factor-9 (GDF9), hepatocyte growth factor (HGF), hepa-10 

toma-derived growth factor (HDGF), insulin-like growth 

factor (IGF), leukaemia inhibitory factor (LIF), migra-

tion-stimulating factor, myostatin (GDF-8), neurotro-

phins, in particular nerve growth factor (NGF), plate-

let-derived growth factor (PDGF), thrombopoietin (TPO), 15 

transforming growth factor alpha(TGF-α), transforming 

growth factor beta(TGF-β), tumor_necrosis_factor-

alpha(TNF-α), vascular endothelial growth factor 

(VEGF), placental growth factor (PlGF), cytokines, 

chemokines and combinations thereof; and/or 20 

iv) are of different stiffness. 

 

4. Array according to any one of claims 1 to 3, wherein the 

cell culture microenvironments are built up from precursor 

molecules that are crosslinkable by cell-compatible reac-25 

tion(s), on the basis of  

 

− covalent bond formation, chosen from the group consist-

ing of  

o enzymatically catalyzed reactions, preferably de-30 

pending on activated transglutaminase factor 

XIIIa; and  
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o not-enzymatically catalyzed and/or uncatalyzed re-

actions, preferably a Michael addition reaction; 

and/or 

− non-covalent bond formation.  

 5 

5. Array according to any one of claims 1 to 4, wherein the 

cell culture microenvironments are built up from linear or 

branched hydrophilic polymers, most preferably branched 

poly(ethylene glycol) molecules. 

 10 

6. A method of making an array according to claims 1 to 5, 

said method comprising the steps of 

a) providing one or more different hydrogel precursor 

molecules; 

b) combining and dispensing different combinations of hy-15 

drogel precursor molecules according to step a) onto 

discrete volumes of a substrate, preferably a multi-

well plate;  

c) adding to said discrete volumes of said substrate one 

or more biologically active molecules and either at-20 

taching said molecules to at least one of the hydrogel 

precursor molecules present or the hydrogel formed in 

step e) or allowing them to diffuse freely; 

d) adding cells onto/into said discrete volumes of the 

substrate; and 25 

e) crosslinking said hydrogel precursor molecules to form 

a hydrogel matrix. 

 

7. A method according to claim 6, wherein in step c) one or 

more biologically active molecules are added selected from 30 

the group of extracellular matrix-derived factors, cell-

cell interaction factors and cell-signalling factors. 
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8. A combinatorial method of testing the influence of hydrogel 

formulations on cell growth behaviour, comprising: 

a) providing one or more different hydrogel precursor 

molecules; 

b) combining and dispensing different combinations of hy-5 

drogel precursor molecules according to step a) on-

to/into discrete volumes of a substrate, preferably a 

multi-well plate; 

c) further adding to said discrete volumes of said sub-

strate one or more biologically active molecules and 10 

either attaching said molecules to at least one of the 

hydrogel precursor molecules present or the hydrogel 

formed in step e) or allowing them to diffuse freely; 

d) adding cells onto/into said discrete volumes of the 

substrate; 15 

e) crosslinking said hydrogel precursor molecules to form 

a hydrogel matrix; 

f) allowing said cells to grow in said discrete volumes 

of said hydrogel matrix; 

g) monitoring said cells during step f) over time; 20 

h) determining the behaviour for different cell culture 

microenvironments, wherein the behaviour is preferably 

chosen from the group consisting of the extent of pro-

liferation, colony-formation, differentiation, migra-

tion, or combinations thereof;  25 

i) optionally, determining the synergistic and/or antago-

nistic effects on each other of the biologically ac-

tive molecules and/or of the mechanical properties 

and/or susceptibilities to enzymatic degradation of 

the discrete cell culture microenvironments, prefera-30 

bly by proteinases; 
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j) optionally, identifying a specific hydrogel formula-

tion or range of hydrogel formulations that instructs 

a certain cell behaviour; 

k) optionally, isolating cells from at least one hydrogel 

cell culture microenvironment for further analysis, 5 

preferably a phenotypic assay, or for continuous cell 

culture or passaging. 

 

9. Combinatorial method according to claim 8, wherein one or 

more biologically active molecules of step c) are selected 10 

from the group of extracellular matrix-derived factors, 

cell-cell interaction factors and cell-signalling factors. 

 

10. A kit of parts for making an array having discrete volumes 

of hydrogel, in particular according to any one of claims 1 15 

to 5, comprising as components 

a) one or more hydrogel precursor molecules; 

b) one or more biologically active molecules; 

c) optionally, at least one crosslinking agent for the 

precursor molecules a); and 20 

d) instructions for use of said components, preferably in 

accordance with a method of any one of claims 6 to 9. 

 

11. Kit of parts according to claim 10, wherein  

- the molecule(s) of component b) is/are selected from the 25 

group of extracellular matrix-derived factors, cell-cell 

interaction factors and/or cell-signalling factors; 

and/or 

- factor XIIIa is comprised as component c). 

 30 

12. Kit of parts according to any one of claims 10 or 11, 

wherein the hydrogel precursor molecules of component a) 
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comprise or consist of multiarm poly(ethylene glycol) mole-

cules. 

 

13. Kit of parts according to any one of claims 10 to 12, 

wherein at least two hydrogel precursor molecules are pro-5 

vided as component a) which are crosslinkable by an enzyme 

preferably included as component c); preferably, one of the 

at least two hydrogel precursor molecules is functionalized 

by a glutamine-bearing peptidic substrate and the other one 

by a lysine-bearing peptidic substrate for a crosslinking 10 

enzyme, and transglutaminase factor XIIIa is included as 

component c). 

 

14. Kit of parts according to any one of claims 10 to 13, 

wherein  at least hydrogel precursor molecules of component 15 

a) are provided pre-supplied in wells of a multi-well plate 

in substantially unreacted form, preferably in dried form. 

 


