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Tissue-Interfacing Biomedical Devices & Materials for Regeneration
AM 10:00 - 10:45 Sungmin Nam ('£421), sungminn@umich.edu
University of Michigan, Ann Arbor

ABSTRACT: Mechanical signals significantly influence cellular behavior and function through a process known as
mechanotransduction. In this talk, | will explore how we can leverage mechanotransduction for translational medicine,
spanning from the cellular level to tissue and animal models. First, | will discuss the broad impacts of matrix
mechanics on biological processes, particularly in the contexts of disease progression and tissue regeneration.
Understanding these impacts is crucial for developing new therapeutic strategies. Next, | will introduce the concept
of mechanotherapy, which involves using mechanical interventions for treatment. We have developed several
robotic biomedical devices designed to deliver precise mechanical stimulation to target tissues through highly controlled
actuation. Remarkably, mechanical stimulation has been shown to enhance healing in animal models of muscle
injury and atrophy by modulating immune responses and directly activating mechanosensors. Lastly, | will present
innovative biomaterials with tunable mechanical properties for tissue regeneration. These materials, designed to
mimic the dynamic mechanical environment of natural tissues, offer promising avenues for regenerative medicine.
These mechanobiological approaches for medicine will open new avenues for novel therapeutics for patients and
find broad utility in regenerative medicine.

Semiconductor Bio-interface for DNA Data Storage
AM 10:45-11:30 Woo-Bin Jung (B241), woobinj90@gmail.com
Harvard University

ABSTRACT: Over the last decade, the rapid development of mobile devices and advancements in information
technologies have led to a significant increase in data generation. This growth, driven by widespread use of
smartphones, laptops, and IoT devices, has outpaced the capabilities of current data storage solutions, leading to
challenges in preserving valuable scientific, historical, and statistical data. The need for long-term, stable storage
solutions is evident, and DNA, with its high-density storage capacity and remarkable stability, offers a promising
alternative. By encoding data in sequences of its four nucleotide bases (A, T, C, G), DNA diverges from traditional binary
storage systems. To utilize DNA for data storage effectively, precise, and eco-friendly synthesis methods are necessary.
In this talk, | will present our approach using a complementary metal-oxide semiconductor (CMOS) system, which
allows for the individual control of array-scale electrodes (or pixels). Our development of an electrochemical system
on this CMOS base enables DNA synthesis through electrochemical pH control. By deprotecting the DNA's ending
group at a low pH value (around 5) and attaching the next nucleotide, we can synthesize specific DNA sequences in
each pixel. For this, we applied to use enzymatic DNA synthesis method as an eco-friendly way. This technology
paves the way for mass synthesis of DNA sequences, offering a solution to store vast amounts of data efficiently
and sustainably.
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