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Claims 

1. A method of generating an artificial blood vessel organoid, 

comprising providing stem cells capable of vascular differentia-

tion, stimulating mesoderm differentiation in said stem cells, 

stimulating vascular differentiation in said stem cells, devel-

oping a cell aggregate from said stem cells, embedding said cell 

aggregate in a collagenous 3D matrix and stimulating vascular 

differentiation of the aggregate in said collagenous 3D matrix. 

2. The method of claim 1, wherein the cell aggregate that is 

embedded in a collagenous matrix comprises at least 30 cells. 

3. The method of claim 1 or 2, wherein the mesoderm differenti-

ation comprises treating the stem cells with a Wnt agonist or a 

GSK inhibitor, preferably CHIR99021. 

4. The method of any one of claims 1 to 3, wherein vascular 

differentiation in said stem cells comprises treating the stem 

cells with a VEGF, preferably VEGF-A, and/or a FGF, preferably 

FGF-2, and/or a BMP, preferably BMP4, and/or low oxygen condi-

tions of 12% (v/v) or less atmospheric oxygen. 

5. The method of any one of claims 1 to 4, wherein vascular 

differentiation of the aggregate comprises treating cells of the 

aggregate with a VEGF, preferably VEGF-A, and/or a FGF, prefera-

bly FGF-2. 

6. The method of any one of claims 1 to 5, wherein the colla-

genous 3D matrix comprises at least 50 wt.-% collagen; and/or 

wherein the collagenous 3D matrix comprises 10%-50% laminin, 

20%-70% collagen I, and/or 2%-30% collagen IV; preferably fur-

ther 0.5%-10% nidogen, 0.5%-10% heparan sulfate proteoglycan, 

and/or 0.5%-10% entactin (all wt.-%). 

7. The method of any one of claims 1 to 6, wherein the 3D ma-

trix is a hydrogel, preferably having a viscoelastic storage 

modulus G’ of 10 to 30. 

8. An artificial blood vessel organoid culture comprising an 
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interconnected network of vascular capillaries, said capillaries 

comprising endothelium and a basal membrane with perivascular 

pericytes. 

9. The artificial blood vessel organoid culture of claim 8, 

wherein said organoid is produced by a method of any one of 

claims 1 to 7. 

10. The artificial blood vessel organoid culture of claim 8 or 

9, wherein the capillaries are embedded in an artificial 3D ma-

trix comprising a hydrogel with collagen. 

11. The artificial blood vessel organoid culture of claim 8, 9 

or 10, wherein the organoid culture comprises 40 to 1000 blood 

vessels as counted by counting individual vessels and vessels 

between capillary intersections. 

12. The artificial blood vessel organoid culture of any one of 

claims 8 to 11, wherein the vascular capillaries have an average 

diameter of from 1 µm to 30 µm; and/or wherein the ratio of en-

dothelial cells to perivascular pericytes is between 100:1 to 

1:5; and/or wherein the vascular capillaries comprise mature en-

dothelial cells and/or mature pericytes. 

13. A method of providing a non-human animal model with human 

vascular capillaries, wherein said human capillaries comprise 

endothelium and a basal membrane with perivascular pericytes, 

comprising the steps of introducing a human blood vessel organ-

oid of any one of claims 8 to 12 into a non-human animal and 

letting said organoid grow its vascular capillaries, preferably, 

wherein said human organoid is introduced onto or into the kid-

ney of the non-human animal. 

14. A non-human animal model comprising an inserted artificial 

blood vessel organoid culture according to any one of claims 8 

to 13; or a non-human animal model with human vascular capillar-

ies, wherein said human capillaries comprise endothelium and a 

basal membrane with perivascular pericytes; preferably wherein 

the vascular capillaries of the artificial blood vessel organoid 

culture or the human vascular capillaries are perfused by the 
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blood circulatory system of the non-human animal. 

15. The method or culture or non-human animal model of any one 

of claims 1 to 14, wherein the blood vessels or capillaries are 

subjected to pathogenesis and said organoid or human animal mod-

el is a model of a pathology; preferably, wherein pathogenesis 

comprises hyperglycemia and/or inflammation and/or wherein said 

pathology is diabetes, preferably wherein said inflammation com-

prises exposure to one or more inflammatory cytokines, prefera-

bly TNF-alpha and/or IL-6. 

16. The method of screening a candidate chemical compound for 

influencing a pathogenesis or a pathology comprising administer-

ing said candidate chemical compound to a culture or non-human 

animal model or during generation of said culture or non-human 

animal model according to any one of claims 1 to 15 and monitor-

ing for physiological differences in said culture or animal mod-

el as compared to said culture or animal model without admin-

istration of the candidate chemical compound. 

17. Use of an artificial blood vessel organoid according to any 

one of claims 8 to 12 as an implant in a tissue replacement 

therapy, especially preferred a therapy comprising placing the 

artificial blood vessel organoid into a wound and letting said 

artificial blood vessel organoid culture integrate into the 

wound. 

18. A kit suitable for the generation of an artificial blood 

vessel organoid according to any method of claims 1 to 7, com-

prising (i) a Wnt agonist or a GSK inhibitor; (ii) a vascular 

differentiation factor selected from VEGF, preferably VEGF-A, a 

FGF, preferably FGF-2, a BMP, preferably BMP4; (iii) a collagen-

ous 3D matrix, preferably comprising 10%-50% laminin, 20%-70% 

collagen I, and/or 2%-30% collagen IV (all wt.-%). 


