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Supplementary Material S1: Flory-Rehner model

The theoretical physical parameters describing the microstructure of MC gels, namely the average molecular
weight between crosslinking points (M), the crosslinking density (p.), and the mesh size (£), were calculated
according to a simplified version of the Flory-Rehner model [1-4].

In particular, the average molecular weight between crosslinking points (M;) was calculated using the
following equations (Eq. S1 - S3) [1,3-5]:
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where ws and wp are the weights of the MC samples in swollen or dry conditions, respectively. Q,, and Q,
represent the equilibrium weight swelling ratio and the volumetric swelling ratio, respectively. The other
terms (i.e., constants) of the equations, are reported in Error! Reference source not found..

The crosslinking density (p.) was calculated according to the following equation (Eq. 54) [1,3,4]:
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The constant values of Eq. 54 are reported in Error! Reference source not found..

The mesh size (§) of the hydrogel at the swelling equilibrium was calculated using the following equation (Eq.
S5) [1,3,4]:
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Table S1. Constant terms used in Eq. S1 - S4.

Term Symbol Value Ref

Density of dry polymer Pp 0.276 g cm?

Density of the solvent Ps 1gcm?
_ 1,6
Specific volume of dry polymer V= o 3.623 cm3 g [1.6]
p

Molar volume of the solvent v 18 mol cm??

Flory polymer-solvent interaction parameter X 0.473 [1,4]
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Supplementary Material S2: Plate scheme for CSs production

Figure S1 reports the scheme of the 12-well plate (12-MW) for CSs production. MC hydrogel
specimens (® = 20 mm) are obtained by manual punch. The specimens are kept on the
bottom of the well by using PDMS rings (®exr = 22 mm, @it = 15 mm, h =2 mm).
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Figure S1 - 12-MW plate scheme for CSs production.
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Supplementary Material S3: Cell density

2A. Theoretical cell density

Given

= cell seeding density: 1.5 x 105 cells/well
L929 doubling time: 14 h [7]
cell culture time: 48 h

cell divisions in cell culture time: 3.42
culture surface: 176.7 mm? (i.e., hydrogel surface, ® = 15 mm, Figure S1)

The theoretical cell density after 48 h of culture was calculated as follows:

Cell density (cells/mm?)ssh= (1.5 x 10°) x 2342 cells / 176.7 mm? = 9086 cell/mm?

exponential growth equation [8]

2B. Calculated cell density

Figure S2 A displays a representative cell count performed on two fluorescence images of
48- and 120 h cultured CSs. Cell density (cells/mm?) (Figure S2 B) was calculated by image
analysis (Image], v. 1.53, NIH), counting the average number of nuclei in the acquired im-
ages (n =5 for each CS) and dividing it by the area of the images (0.148 mm?).
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Figure 52 — A) Representative nuclei counting from fluorescence images of 48 and 120 h-cultured CSs. Scale bar = 100
pm. B) L929 cell density calculated from image analysis.
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Supplementary Material S4: Confluency

Figure S3 display representative images of L929 cells cultured on MC hydrogel substrates (pristine
MC and crosslinked MC) 48 h after seeding. It is possible to observe that cells are close to confluency,
due to the high cell density selected for the obtainment of CSs. Some cells are unfocused because of
the non-planarity of the MC substrates.
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Figure S3 — 929 cultured on MC substrates 48 h after seeding. Scale bar =500 pum.
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