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Abstract: This paper showed bioprinted HepG2 tumor tissues used for studying the sonodynamic anticancer
activity of chlorine €6 (Ce6). HepG2 cells were printed by using alginate/gelatin/hydroxyethyl cellulose composite
biomaterial as bio ink and cell viability was detected with Live-Dead assay and MTT proliferation. The ultrasonic
intensities of self-built micro ultrasonic device under different powers were estimated by using the temperature
change caused by the conversion of acoustic energy to heat energy. Ce6 of 14.3 and 28.6 ug-mL™ were acted on
two-dimensional cultured and three-dimensional printed HepG2 cells, and the antitumor activity of Ce6 was detected
by MTT method with ultrasound intensity of 0.15 W-cm? for 60 s. The results showed that the activities of bioprinted
HepG2 cells were as high as 95%, and tumor microspheres were formed after 7 days of culture. The ultrasound
intensity was lower than 3 W-cm?, which belonged to low ultrasound intensity and had no damage to normal
hepatocyte LO2 cells. By comparing the antitumor activity of Ce6 on 2D cultured and printed HepG2 cells, it was
found that the anticancer activity of Ce6 on bioprinted HepG2 cells was 63.4% lower than that on 2D culture cells,
indicating the acoustic drug resistance of three-dimensional tumor model. Bioprinted tumor tissues show the
potential in the application of in vitro activity evaluation models for sonodynamic therapy.
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Figure 1 MTT absorbance value of HepG2 cells with different
extract concentrations of SA/Gel/HEC. SA: Sodium alginate; Gel:
Gelatin; HEC: Hydroxyethyl cellulose. n =4, x = s
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Table 1 RGR and CTS of HepG2 cells with different extract concentrations. RGR: Relative proliferation rate; CTS: Cytotoxic classifica-

tion.n=4,x+s

Time/h 100% 50% 25% 10% 5%
RGR CTS RGR CTS CTS RGR CTS RGR CTS
24 101.94% 0 100.76% 0 97.71% 1 95.63% 1 104.30% 0
48 106.48% 0 107.43% 0 106.43% 0 104.48% 0 109.44% 0
72 103.81% 0 106.05% 0 110.20% 0 102.66% 0 102.21% 0
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Figure 2 Bioprinted HepG2 cells. A1-D4: Live-dead image. A: live cells; B: dead cells; C: Merge image; D: Live cells with 10x objective
lense, red arrow indicates tumor microsphere; E: Cell viability; F: MTT absorbance for HepG2 proliferation. Scale bar = 200 um. n =4, X £s.
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Figure 3 Micro ultrasonic device. A: Practicality picture; B: Temperature change caused by ultrasound; C: Ultrasonic intensity corresponding

to different power indications. n = 4, x s ."P<0.05, “"P<0.01, *"P<0.001
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Figure 4 Effect of ultrasound alone on HepG2 and LO2 cells.
n =4, X +5."P<0.05, **P<0.001
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Figure 5 Effect of chlorine e6 (Ce6) alone with different concen-
trations on liver tumor associated cells. A: Normal hepatocytes
LO2 cells; B: Liver tumor HepG2 cells; C:Liver tumor associated
fibroblasts LX2 cells; D:Vascular endothelial cells HUVEC cells.
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Figure 6 Sonodynamic anticancer activity of Ce6 on HepG2

cells. A: Diagram of sonodynamic therapy for bioprinted HepG2
tumor tissue; B: Anticancer activity of Ce6 on 2D cultured HepG2
cells; C: Anticancer activity of Ce6 on bioprinted HepG2 cells.
n=4,x+s. ""P<0.001
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