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Abstract

Herein, we propose a functional polymer cantilever to enhance maturation and contractile force of cardiomyocytes. The proposed can-
tilever consists of a surface-patterned polymer substrate and silver nanowires (AgNWSs). The AgNWs are transferred to the PDMS sub-
strate using conventional molding techniques. This thin metallic surface significantly improves the adhesion of cardiomyocyte on the
surface-patterned PDMS with the hydrophobic characteristics. In addition, the use of AgNWs improves the visibility of the conducting
PDMS substrate for the observation of cardiomyocyte through an inverted microscope. The AgNWs also assist in synchronizing each

cardiomyocyte to maximize its contractile force.
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Fig. 1. Schematic illustration of (a) Flat PDMS cantilever, (b) 3 pm
groove and AgNW PDMS cantilever.
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Fig. 2. Immunocytochemically stained images of cardiomyocytes

cultured on different surface (a) a-actinin, (b) Connexin 43,
(c) Sarcomere length of the cultured cardiomyocytes on dif-
ferent surface.

A E2F2u) 28] (CUTE-IMPR, Femto Science Inc., 100
B3t XA /N2 F fibronecting dip-coating 3}
FEE 1,000 cell mm”? B2 PDMS €&
of EFston, Ml S8 Mg F 1Y 52t 9
st

AT ] W F71ZE S Al k2 4847

3.1 7|E0f mE MZME MSE

rsto] ofsto] WS 5

}_X’] =13

A= H E9] A S 9]k soft-
lithography 71&-S 53l E-A4|¥ micro groove“f 3 mm line and
space S Z%E‘D} Micro grooveZ} SR E 7] & oA Al A 9

1k 4= 9lom, groove 7190 ujE} A=
=) sarcomere lengthS 2918 4= Qi WY 3
A (ICC staining)S &3] v 712 2] Fejehz] ¥st ¢
S Aol AlZ A9 A3t 9 AxE Pl 7hssith

g kA HFig. 2]. o9} 22 A= v 712 9]



AgNW-based functional polymer cantilever to improve maturity and contractility of cardiomyocytes

Fig. 3. Optical microscope image of (a) Flat PDMS cantilever, (b) 3
um groove and AgNW PDMS cantilever.
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Fig. 4. Bar plots depicting the displacement over different cell-cul-
ture periods from day 5-11 (a) Flat PDMS cantilever, (b) 3
um groove and AgNW PDMS cantilever.
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Fig. 5. Effect of verapamil on the contractility of cultured cardio-
myocytes. (a) flat PDMS cantilever displacement produced
by the contractility of the cultured cardiomyocytes at different
verapamil concentrations, (b) 3 um groove and AgNW
PDMS cantilever displacement produced by the contractility
of the cultured cardiomyocytes at different verapamil con-
centrations.
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Fig. 6. Beat rates of the cardiomyocyte treated with different ver-
apamil concentrations. (a) flat PDMS cantilever, (b) 3 um
groove and AgNW PDMS cantilever.
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