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Abstract:

Nowadays over 40% of new chemical entities (NCEs) under development and 60% of NCEs generated from
high-throughput screening or combinatorial synthesis are water-insoluble, and poorly bioavailable with
erratic absorption and poor bioactivity, presenting a major hurdle in dosage form development. To address
solubility and related bioavailability issues for the Biopharmaceutics Classification System (BCS) Class Il and
Class IV compounds, my group has been developing many translational approaches (e.g., nanocrystals,
nanoemulsion etc.) as well as the application of scalable technologies (e.g., flash nanoprecipitation, spray
freeze drying etc.) for circumventing these delivery problems. After being delivered by systemic or topical
route, understanding the biofate of nanomedicines in vivo is one of the most important issues for their
bioactivity and toxicity. To meet these needs, we further utilized the FRET (fluorescence or Forster
resonance energy transfer) imaging combined with cell monolayer model and visual zebrafish larvae model
to elucidate the absorption, integrity, circulation and elimination behaviors of their nanomedicines in vivo
at high spatiotemporal resolution, which will help formulation screening in the early development phases
and accelerate translation research of nanomedicines in rodent.
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