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ABSTRACT

Recent advances in molecular biology and imaging have revolutionized our ability to
interrogate complex biological systems with unprecedented precision, throughput, and
resolution. When integrated with cutting-edge engineering and data science, these
innovations are reshaping the landscape of precision medicine. However, conventional
biosensing approaches remain limited, as they often depend on cell isolation, fixation, and
lysis—processes that strip away hierarchical organization, dynamic cellular states, and
critical phenotypic behaviors such as invasiveness, drug resistance, and immunogenicity. To
overcome this fundamental barrier, we are creating a personalized prognosis platform that
unites dynamic single-cell biosensors, microengineered disease models, and Al-guided
workflows to enable real-time, clinically actionable precision cancer management directly
from patient-derived samples. In this presentation, | will discuss how these technologies are
being deployed in bladder cancer, with particular emphasis on personalized prediction of
chemo-induced invasion risk and tailored intravesical immunotherapy.
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