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Abstract—In this talk, I will present how to gaze at the health status of humanity and the Earth
in a grain of SAND* (Speedy Analytical Nano-optofluidic Diagnostic system), and find solutions
in nature for predictive medicine and preventive healthy environment. Since the future of preventive health is in the palm of our hands, a few examples of integrated optofluidic platforms will
be discussed along with the vision of smart digital healthcare systems for both developing and
developed countries. Rapid precision integrated molecular diagnostic systems (iMDx) is recently
developed for proactive personalized medicine. The smart mobile iMDx comprises three key elements of precision medicine: (1) ultrafast multiplexed photonic PCR for the early detection of DNA
and RNA biomarkers in blood and signal amplifications of protein markers, (2) a self-contained
sample preparation from whole blood on chip, which allows a sample-to-answer readout platform,
(3) interactive e-healthcare IT with smart analytics. Smart SANDs’ rapid and accurate molecular diagnostic network for human, agricultural, and environmental health will radically improve
global healthcare and empower us to create a new proactive, predictive, and preventive paradigm
for enhancing global biosecurity. If time permits, I will also discuss Microphysiological Analysis Platforms (MAP), or Integrated organs on Chip (IoC), which provide physiologically relevant
microenvironments and innovative non-invasive real-time molecular and physiological imaging of
pathogenesis dynamics of mini-brain model for systematic neuropathogenesis, personalized drug
discovery, and therapeutics.
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and neurodegenerative diseases, and in vitro neurogenesis, and solving ill-defined problems of global healthcare.
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