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Elucidating the effects of the spatial location and density of cancer cells
within the extracellular matrix on cell behavior and function.
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This study was conducted based on the idea that if we could provide an
extracellular matrix environment that is more similar to living tissue for cancer cells, it would be
possible to mimic a cancer microenvironment. To explore to realize the development of in-vivo like

3D cancer model, the objective of this study was to evaluate the 3D placed-cancer cells behavior
within the decellularized tissue derived hydrogels (dECM hydrogels), an extracellular matrix derived
from living tissue. It was suggested that different decellularization methods and tissues could
produce dECM hydrogels with various properties, and that these could affect the proliferation and
progression of cancer cells. In addition, we investigated the conditions for 3D bioprinting of
cell-containing dECM hydrogels and explored the elements necessary for designing 3D cancer tissue
models using dECM.
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Figure 1. Elastic modulus at 10% strain range of collagen hydrogels and dECM hydrogels.
*p <0.05, **p <0.01.
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Figure 2. SEM images of the surface of dECM hydrogels at 0.8%. Scale bar: 5 pm
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Figure 3. SDS-PAGE analysis of native collagen and pepsin-digested dECM tissues (4-15%).
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Figure 4. Calcein-AM stained HeLa cells on TCPS, collagen gel and dECM hydrogel at Dayl and Day3.
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Figure 5. (A) Calcein-AM stained Caco-2 cells on TCPS, collagen gel and dECM hydrogel at Dayl and
Day5. Scale bar: 50 pum. (B) Cell density. The cell density of each sample was compared to Day 1. Asterisk

(*) indicates statistical significance in comparison with TCPS and collagen gel. *p < 0.05.

(3) dECM # )V E A F A 7 & L2 3D A F TV T o 7 DS

BT F LU R—ADOXFHRT TO dECM 7 IV OFIRIFEE/R RIFIZ OV TIRET 21T > 72, MREtD
R, Bk dECM 7L T, XFRE A WHEIRITH > ThH . HIRIR ISR HERF T & 22
ZERbhrol, BUE, dECM F V& 27 —F U PV ERAE DR TV O LN LS



DIRES IR EZATV, 3D A AT o Z—THIRIATREZR S A A > 7 DIERZ#ED TV D,

(4) WL CATIR R & TV BT R U O A% F - 3D SR o VRS L e 5 Eh 3T AT
(3)T dECM Z/VEAR TIZEIRIRN TE o722 &0 n . B LTI R 2 7 V% ik b
U LT VRE LTe A FA 7 ZERL, HIR &R ATz, RIS ST A —2 1%, BEto
FER. A T 4 VL 80%., FIRIEEE 50 mm/s IZEE 572, /A A A > 712 HepG2 Allfia % a1 HE
L. IR AET VORI ZIT > T2, ZERRERERTE ORI % Figure 6 (TR L7z, Ko
T, BIREHMFF LIoE £, R ERETE L2 ENHILNE o7,

Figure 6. 3D printed mini liver (left) before and (right) after the removal of supporting bath.
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Figure 7. Calcein-AM stained HepG2 cells within 3D printed mini liver prepared by alginate and alginate
with dECM powder at Dayl and Day14. Scale bar : 100 pm
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