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Abstract: The realistic transmission of the sense of touch has transformative implications for biomedical technolo-
gies, including surgical procedures, prosthetics, rehabilitation, AR/VR teleoperation, and more. Unlike technologies 
that transmit audio and visual cues, creating remote, realistic tactile sensations remains a major challenge. Howev-
er, this capability holds the potential to transform human life as profoundly as the advent of computers and the in-
ternet. Current haptic devices and motors are bulky, expensive, and occasionally painful, with a limited range of sen-
sations. Recent advances in materials science have enabled the development of miniaturized electrodes capable of 
transmitting electrical stimuli that are perceived as mechanical sensations, a phenomenon known as the electrotac-
tile effect. Yet, this method is hindered by inconsistencies, galvanic reactions, pain, desensitization, and unintended 
stimulation of non-tactile nerves. 
My research addresses these challenges by designing molecularly tailored conductive polymers to meet critical 
needs in touch transmission, sensory enhancement, and neural recording technologies—key components of the 
sense of touch. In the first part of my presentation, I will introduce the development and synthesis of a stable con-
ductive coating optimized for long-term neural recording. Next, I will discuss the design, synthesis, and scalable fab-
rication of conformal conductive electrodes capable of transmitting a broader spectrum of tactile sensations with 
enhanced accuracy and ultra-low currents. These advancements are crucial for decoding neural activity and expand-
ing the range of touch transmission in haptic technologies that replicate tactile experiences. Throughout the talk, I 
will demonstrate how the molecular design of conductive materials enhances skin conformability, improves charge 
transport efficiency, and ensures durability. I will also highlight how integrating organic chemistry and engineering 
approaches enables precise control over the mechanical, electrochemical, and functional properties of conductive 
coatings. Finally, I will conclude with a forward looking perspective on the field and outline the next steps for ad-
vancing this research. 
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