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Applications of microfluidic technology to delivery of
nanoparticulate drug
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School of Pharmaceutical Sciences, Peking University, Beijing 100191, China)

Abstract: Microfluidics is a technology that involves the use of micro-nanoscale pipelines to manipulate
fluid mixing. Precise control of the mixing process of laminar flows or liquid droplets by using microfluidics will
contribute to the preparation of nanoparticles, which are difficult to be achieved by the conventional methods.
Based on the progress in delivery systems of nanoparticulate drug, we provide a summary to introduce the
applications of microfluidics in construction of nanoparticulate drug delivery system such as liposomes, polymer
nanoparticles and hybrid nanoparticles, and analyze the assembling mechanisms of different nanostructures
by using microfluidic precise control. This review will provide a reference in utilization of microfluidic
technology more scientifically and reasonably.
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Figure 1 Schematic illustration of mixing interface of different
microfluids: (a) interface of immiscible fluids; (b) interface of
miscible fluids (yellow means the mix color of green and blue)
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Figure 2 Schematic illustration of different channel structures
of microfluidic chip: (a) flat structure channel; (b) curved struc-
ture channel; (c) three-dimensional arc microfluidic chip; (d)
Tesla mixer
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Figure 3 Schematic illustration of “S” type channel microflu-
idic chip for construction of lipid nanoparticles (LNPs)
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Figure 4 Schematic illustration of three-stage microfluidic chip for construction of rigid nanovesicle
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Figure 5  Schematic illustration of two-stage microfluidic

chip for lipid-polymer nanoparticles construction with different
structures by changing material injection location
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