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Abstract: Heart failure resulting from cardiac drug toxicity remains a significant problem worldwide. To address this 
issue, drug evaluation platforms have been developed and characterized in vitro. In this regard, conductive cell culture 
substrates have been proven to enhance cell behavior, such as adhesion, proliferation, signaling, and maturation. Common 
approaches include mixing conductive nanoparticles into the substrate or depositing metal layer on the substrate. However, 
substrates that incorporate nanoparticles often have low and uneven conductivity, and high concentrations of 
nanoparticles can be cytotoxic and not widely applicable, while deposited metal films are opaque. To address this issue, 
this study presents a novel conductive cantilever platform designed to enhance cell maturation and communication for 
cardiac drug screening applications. The platform utilizes a combination of SU-8 and graphene transferred onto a micro-
grooved SU-8 cantilever surface using Thermal Release Tape (TRT). The transferred graphene exhibits structural integrity, 
high conductivity, hydrophilicity, and retains transparency of the substrate. Neonatal Rat Ventricular Myocytes (NRVMs) 
cultured on the graphene-integrated platform demonstrate improved cell-to-cell communication, morphology, contraction 
force, and mature protein expression. Moreover, these cells exhibit enhanced resistance to drugs and faster recovery. This 
transparent cell culture platform holds significant promise for biomedical research, drug discovery, and tissue engineering 
applications. 
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