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Abstract: Nano-drug delivery systems (nano-DDS) are the hotspots of new drug delivery systems, which
have many advantages, such as sustained and controlled release, targeting delivery.  Traditional pharmacokinetics
are difficult to predict the efficacy of drugs in vivo sometimes. It is urgently needed to extend the traditional
pharmacokinetics studies to the cell/subcellular level and perform cell pharmacokinetic studies. The study on
the pharmacokinetics of nano-DDS helps us to elucidate the mechanism of the actions of them in cells and guides
us to design and develop nano-DDS more reasonably. This article summarizes the research content and
methods on the cellular pharmacokinetics of nano-DDS, in order to provide an important reference for the early
stage design of nano-DDS.
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Figure1 The structure of the prodrug and its redox signal-triggered SN38 release!®?,
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Time/h

A: Schematic structure of OEG-2S-SN38, its

self-assembly into nanocapsules, and response to the tumor redox heterogeneity; B—D: SN38 release from the OEG-2S-SN38 nanocap-
sules in the presence of (B) various concentrations of H,O,, (C) Ce6 at various concentrations (percentages relative to OEG-2S-SN38)

with 660 nm wavelength laser irradiation for different times, (D) 10 mmol-L™* GSH in PBS 7.4 or 4 at 37 C.

Reactive oxygen species

GSH: Glutathione; ROS:
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Figure 2 From top to down: gold nanoparticles (GNPs) adhere
to the membrane of cell and package in endosome and transport
to liposome!®”
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Figure 3 Confocal laser scanning microscopic (CLSM) images
of intracellular ROS generation and DOX distribution
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Figure4 Schematic of the multispectral hybrid ultra-pH-sensitive
(HyUPS) nanoprobe to digitize organelle pH after receptor-
mediated endocytosis in tumor cells!*
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Figure5 Schematic of Always-ON/OFF-ON ultra-pH-sensitive (UPS) nanoparticles. In the micelle state, the Always-ON dyes serve
as the quencher for the ON/OFF fluorophores. When the micelle is disassembled, the Always-ON and ON/OFF fluorophores can
fluoresce independently.  The ON/OFF ratio of BODIPY (A) and Cy3.5 (B) varies when the ratio of polymers conjugated with these two
dye varies®
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Figure 6 Metabolism of prodrug NPs in MCF-7 cells®®,  A: Representative mass spectra and proposed fragmentation patterns for
prodrugs and their metabolites; B: DOX concentrations per unit protein in MCF-7 cells treated with DSSD-OH NPs, DSSD-4 NPs and
DSD-OH NPs; C: DSSD-4 and DSD-OH concentrations per unit protein in MCF-7 cells treated with DSSD-4 NPs and DSD-OH NPs; D:

Chromatogram of DSSD-4 NPs and its metabolitein MCF-7 cells
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