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Abstract: Polymer nanomaterials have been attracted more and more attention because of their advantages
such as long circulation, reduced immunogenicity and less side effects, and have become a hot research topic in
nanomaterials. However, the number of polymer nanomedicines successfully applied in clinical application is very
limited, and the unsatisfactory pharmacokinetic behavior is one of the main reasons for thisresult. After polymer
nanoparticles enter the body, they will release free drugs and polymer excipients. Polymer nanoparticles are the
loaded drugs and free drugs are the active chemicals for efficacy, while polymer excipients may cause excipient
drug interactions. Therefore, the focus of the pharmacokinetics study of polymer nanoparticles should not be only
limited to the free drugs themselves, but should also focus on the loaded drugs, free drugs and polymer excipients.
The dynamic changes of polymer excipients and their metabolites pose new requirements and challenges for the
bioanalysis of polymer nanomedicines. The characteristics and application scope of common analytical methods
for detection polymer nanomedicines including chromatographic assay will be discussed in this paper. Moreover,

this review will also summarize the absorption, distribution, metabolism and excretion of polymer nanomedicines.
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We hope this review will provide reference for the pharmacokinetics study, safety and effectiveness evaluation of

polymer nanomedicines.
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Figure 1 Classification of nanocarriers for pharmaceutical preparations
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Table 1 Pharmacokinetic study on some polymer nanodrug preparations
.. Administration .
Pharmacokinetics Drug Detail Ref.
route
Absorption Oral CMLP-CS After oral administration of CMLP-CS to mice with a dose of 45.0 mg-kg'', the [34]
administration AUC, ,,, value of CM was 606.20 + 93.58 ug-L"'-h", while pure CM was
67.76 £22.12 pg-L™"-h" in the same situation.
Subcutaneous PEG-G-CSF After subcutaneous injection of hG-CSF and to cynomolgus monkeys with a dose  [35]
administration of 100 pg-kg"', AUC,,,,, of hG-CSF was 2 165 + 552 ng-h-mL"', while PEG-G-
CSF in the same situation, the AUC,,,,, of hG-CSF was 3 794 + 1 300 ng-h-mL"".
Distribution Intravenous PVP-NCTD-NPs After intravenous injection of PVP-NCTD-NPs to mice with a dose of 5 mg-kg™, [39]
injection the concentrations of NCTD in mice tissues were as follows: cholecyst > kidney >
liver > other organs, while the pure NCTD were lung > heart > kidney > other
organs.
Intravenous Polyethylene glycol After intravenous injection of polyethylene glycol interferon a2b to mice with a [40]
injection interferon a2b dose of 2 mL per 100 kg, the total distribution of unmodified interferon: stomach >
kidney > lung > spleen > liver > heart > brain, while polyethylene glycol interferon
a2b distribution: stomach > liver > kidney > spleen > lung > heart > brain.
Metabolism Intravenous PEG-PLGA After intravenous injection of PEG-PLGA to mice, the bond between PEG and [44]
injection PLGA will break in vivo. PEG-PLGA is metabolized into PEG, lactic acid and
glycolic acid under the action of esterase.
Intravenous mPEG2K-DOX After intravenous injection of mPEG2K-DOX to mice with a dose of 2.5 mg-kg”,  [46]
injection it can be metabolized into DOX and free PEG in the body, which can be discharged
in the form of DOX, free PEG and mPEG2K-DOX.
Intravenous PEG modified After intravenous injection of PEG modified DOX-HCI-PLI to tumor bearing mice [47]
injection DOX-HCI-PLI with a dose of 7 mg-kg™, DOX is mainly released, and DOX will be metabolized
into a variety of metabolites, mainly doxorubicin alcohol, doxorubicin ketone,
doxorubicin alkone, 7-deoxidodoxorubicin aglycone, 7-deoxidodoxorubicin
aglycone, etc. Compared with ordinary preparations, DOX-HCI-PLI significantly
changed the excretion of drugs through the liver and kidney, and the total excretion
of drugs in urine and bile decreased significantly.
Excretion Intravenous PVP-NCTD-NPs After intravenous injection of PVP-NCTD-NPs to mice with a dose of 5 mg-kg™, [39]
injection the cumulative excretion rates of NCTD in urine and feces were 17.80% + 3.32%
and 4.51% + 0.89%, respectively. Eight metabolites were detected in rat urine, but
only two in feces.
Subcutaneous  Polyethylene glycol After subcutaneous administration of PEG-IFN a-1b to macaque with a dose of [51]
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