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Abstract 
Accurate diagnosis and personalized treatment planning are critical for effective disease prevention and therapy. 

This talk will present recent advances in disease characterization and drug testing using patient-derived organoids, 

organ-on-chip technologies, and intelligent image analysis. We have developed a series of microfluidic testing 

platforms that mimic vascular and tumor microenvironments to study the biotransport behavior of drug carriers 

and cells. One such device features a hierarchical vascular network, from meso- to capillary scale, self-assembled 

within a chip to replicate the dynamics of vascularized tumors and enable the study of metastasis and drug 

response of vascularized tumors.  We have also established a bank of lung carcinoma organoids, performed drug 

sensitivity testing and correlated with clinical data. Functional imaging and multiplex machine learning approaches 

are used to classify and sort cells and organoids across multiple modalities. The talk will conclude with a discussion 

on how high throughput organoid culturing, multimodal machine learning, and personalized drug screening can 

contribute to the future of precision medicine. 
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