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Claims 

A method of making a self-supporting cellular construct having a continuous channel 
within its central cavity, wherein the method comprises the steps of: 

a. providing a mould with a central opening, wherein the mould encloses a 
volume around the central opening (hole) capable of housing a plurality of cells; 

b. inserting a plurality of cells in a cell culture medium into the mould; 
c. allowing the cells to grow and form a self-supporting cellular construct 

within the mould; 
d. removing the self-supporting cellular construct having a central opening 

and an outer dimension of the mould from the mould; 
e. repeating a to d to obtain a plurality of self-supporting cellular construct 

having a central opening; 
f. placing each of the plurality of self-supporting cellular constructs having a 

central opening in a series adjacent to one another such that the central opening of 
each of the self-supporting cellular constructs having a central opening is aligned to 
one another to thereby form a continuous channel within its central cavity. 

The method of claim 1, wherein a removable material is threaded through the central 
opening of the plurality of self-supporting cellular construct having a central 
opening, thus forming a series of self-supporting cellular construct. 

The method of claim 2, wherein i) the removable material is removed by physically 
drawing the removable material away from the plurality of cells formed as a tube; or 
ii) the removable material is a metal needle or a stick; or iii) the removable material 
is coated with non-sticking agent 

The method of any one of claims 1 to 2, wherein the removable material is removed 
by biodegradation; optionally the removable material is a biodegradable suture. 

The method of any one of claims 1 to 4, wherein the plurality of cells comprises i) a 
single type of cell or at least two types of cells; optionally 
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wherein the cell under i) is selected from the group of cell types consisting of 
endothelial cells, fibroblasts, chondrocytes, osteoblasts, hepatocarcinoma cells, 
human embryonic stem cells (hESCs), human induced pluripotent stem cells 
(hiPSCs), human mesenchymal stem cells (hMSCs), breast carcinoma cells, muscle 
cells, kidney cells, pancreatic cells, cardiac cells, liver cells, neuronal cells and hair 
follicle cells; optionally 
wherein under ii) one cell type is capable of forming cell aggregates and the other 
cell type is not capable of forming cell aggregates by itself; optionally 
wherein under ii) the two cell types are provided with a ratio of about 1: about 1, 
about 2: about 15 about 3: about 1, about 4: about 1, about 5: about 1, about 6: about 
1, about 7: about 1, or about 8: about 1 of the cell type that forms self-supporting 
structure to the other cell type that does not form self-supporting structure. 

The method of any one of claims 1 to 5, wherein iii) the plurality of cells further 
comprises parenchymal cells; or iv) wherein the plurality of cell comprises at least 
one cell type selected from the group consisting of human umbilical vascular 
endothelial cells (HUVEC), human coronaiy artery smooth muscle cells (CASMC), 
human mesenchymal stem cells (hMSC) and hepatocarcinoma cells; optionally 
wherein the plurality of cell comprises human umbilical vascular endothelial cells 
(HUVEC) and any one of human mesenchymal stem cells (hMSC) or human 
coronary artery smooth muscle cells (CASMC), optionally 
wherein the plurality of cell comprising human umbilical vascular endothelial cells 
(HUVEC) and human mesenchymal stem cells (hMSC) are provided in a ratio that 
would allow the self-supporting structure to remain stable and do not disintegrate. 

The method of any one of claims 1 to 6, wherein the cellular construct further 
comprises at least one capillary that traverses the plurality of cells from the central 
opening to thereby act as a vascular supply to the plurality of cells in the cellular 
construct; optionally 
wherein the plurality of cells comprises at least one parenchymal cell and the at least 
one capillary is adjacent to at least one parenchymal cell thereby allowing fluid 
connection of solution from the central opening to the parenchymal cell. 
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A method of making a self-supporting cellular construct, the method comprises the 
steps of: 

a, providing a mould of a desired shape, wherein the mould comprises an area 
capable of housing a plurality of cells and a removable material within the 
mould; 

b, inserting a plurality of cells in a cell culture medium into the mould; 
c, inserting a removable material before or after (b); 
d, allowing the cells to grow and form a self-supporting cellular structure 

surrounding the removable material within the mould; and 
e, removing the self-supporting cellular structure from the mould to thereby form 

a self-supporting cellular construct. 

The method of claim 8, further comprising the step of removing the removable 
material from the self-supporting cellular structure to thereby form the self-
supporting cellular construct with a central channel along the self-supporting cellular 
construct; optionally 
wherein the removable material is removed by physically drawing the removable 
material away from the plurality of cells formed as a tube; optionally 
wherein the removable material is removed by biodegradation; optionally 
wherein the removable material is a biodegradable suture. 

The method of any one of claims 8 to 9, wherein the plurality of cells is selected from 
the group consisting of endothelial cells, kidney tubule cells, and epithelial cells; 
optionally 
wherein the plurality of cells further comprises parenchymal cells. 

The method of any one of claims 8 to 10, wherein the self-supporting cellular 
construct farther comprises at least one capillary that connects or traverses the self-
supporting cellular construct from central channel to an outer dimension of the self-
supporting cellular construct; optionally 
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wherein the plurality of cells mimics hair growth wherein the removable material is 
a guide for the growth of the hair shaft. 

12. The method of claim 8? wherein the mould is a multi-welled mould to thereby obtain a 
5 plurality of self-supporting cellular structures attached to the removable material; 

optionally 
further repeating steps (a) to (e) of claim 8 to thereby obtain a plurality of self-
supporting cellular structures on a plurality of removable materials; optionally 
wherein the plurality of self-supporting cellular structure on the plurality of 

10 removable materials are aligned, or weaved, or braided, or knitted, or knotted. 

13. The method of any one of the preceding claims, wherein the mould is made of an 
elastomeric polymer. 

15 14. The method of claim 13, wherein the elastomeric polymer is selected from the group 
consisting of agarose, polyethylene glycol gels, poly(2-hydroxyethyl methacrylate) 
gels (or poly (HEMA) gels), silicon rubbers, polydimethylsiloxane (PDMS), 
urethane rubbers and ethylene-vinyl acetate (EVA) rubbers. 

20 15. The method of any one of claims 8 to 11, wherein the tubular cellular construct 
further comprises at least one capillary connecting the central channel of the pipe­
like cellular construct to the plurality of cells of the cellular construct having a 
central opening to thereby act as a vascular network connecting the central channel 
of the pipe-like cellular construct to the plurality of cells in the cellular construct 

25 having a central opening. 

16. The method of any one of the preceding claims, wherein the cellular construct has 
substantially circular or elliptical cross section; optionally 
wherein the cellular construct forms a cellular O ring with an inner diameter of 5cm, 

30 and wall thickness of 500 pm; or wherein the cellular construct is 3 cm in diameter. 



33 

10 

17. A cellular construct or tubular cellular construct obtained by a method of any one of 
claims 1 to 16. 

18. A method of testing chemical agent comprising the steps of: 
a. providing the cellular construct as claimed in any one of claims 1 to 16; and 
b. providing the chemical agent through the channel of the cellular construct and 
a observing changes to the plurality of cells of the cellular constructs. 

19. The method of claim 18, wherein the changes are differential expression of peptide or 
gene expression as compared to non-treated control. 

20. The method of any one of claims 18 to 19, wherein the cellular constructs of c are the 
pipe-like cellular construct and/or cellular construct having a central opening. 


