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Cellular pharmacokinetics study of multi-loaded pegylated
irinotecan conjugate based on IS-CID
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(School of Pharmacy, Hainan University, Haikou 570100, China)

Abstract: Polymer-drug conjugates have shown great potential in the field of drug delivery, but existing
systemic pharmacokinetic data are difficult to clarify their pharmacokinetic behavior at the cellular level. In this
study, multi-loaded pegylated irinotecan conjugate (PEG-[irinotecan],) was used as a model drug to build a research
idea based on the interaction of polymorphic components to analyze its cellular pharmacokinetics. An HPLC-MS/
MS analysis method based on in-source collision-induced dissociation (IS-CID) technology was established to
achieve accurate quantitative analysis of PEG- [irinotecan], and its intracellular polymorphic components, and
comprehensively clarify its intracellular uptake, efflux and subcellular distribution characteristics. Uptake studies
have shown the presence of polymorphic components in cells such as bonded drugs (PEG-[irinotecan],,_; , ),
release material (PEG20K), free drug (irinotecan) and active metabolite (SN-38). Subcellular distribution studies
have shown that bonded drugs and release materials are mainly distributed in the cytoplasm, while irinotecan is
mainly distributed in the cytoplasm and nucleus. This study expands the cellular pharmacokinetic research system
of polymer-drug conjugates, and the key information obtained is of great value in guiding drug design, clarifying
intracellular pharmacokinetic behavior, and promoting clinical transformation.
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29 (polymer-drug conjugates, PDCs) il i ¥ 24
WILAN EHT IR A A, W] K 2 ) I A 1 A
ZiRBN 15 AT RS, HAE Bh SR 1) v B N
(enhanced permeability and retention effect, EPR) 5Z il
Weah B, ST 25 R B SR EE TR T R R, A
AT R AR AR 5. Horh, 28 & ¥ (polyethylene
glycol, PEG) At LA 57 19 A8 W0 A0 45 1 F0 “ B 7 i F
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Figure 1 Characteristic fragment ions of PEG-[irinotecan], at DP
100 V and CE 35 eV. DP: Declustering potential; CE: Collision

energy
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Figure 2 Representative chromatograms of PEG-[irinotecan] (1), PEG-[irinotecan], (2), PEG-[irinotecan], (3), PEG20K, irinotecan, SN-38

and IS in cell samples. I: Blank cell sample; II: Blank cell sample spiked with LLOQ; III: Cell sample at 36 hours after administration. IS:

Internal standard; LLOQ: Lower limit of quantitation
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Figure 3 Cytotoxicity of A549 cells co-incubated with PEG-

whx

[irinotecan], and irinotecan for 72 h. n=3,x+s. "P<0.01, P <
0.001. “P < 0.05, P < 0.001 vs group 2.343 75 umol-L"'. ns: Not

significant
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Figure 4 Content map of PEG-[irinotecan], and its polymorphic components in cells at 2 h time point (A). Effect of incubation time on

cellular uptake of PEG-[irinotecan], and PEG-[irinotecan], (B), PEG-[irinotecan] and PEG20K (C), irinotecan (D) and SN-38 (E). n=3,x+s
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Figure 5 The efflux of PEG-[irinotecan], and PEG-[irinotecan], (A), PEG-[irinotecan] and PEG20K (B), irinotecan (C), and SN-38 by
cells (intracellular) (D). The efflux of irinotecan (E) and SN-38 by cells (extracellular) (F). n=3,x+s
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Figure 6 Distribution of PEG-[irinotecan], in the cytoplasm: PEG-[irinotecan], and PEG-[irinotecan], (A); PEG-[irinotecan] and PEG20K

(B). Distribution of PEG-[irinotecan], and irinotecan in the cytoplasm: irinotecan (C); SN-38 (D). Distribution of PEG-[irinotecan], and iri-

notecan in the nucleus: irinotecan (E); SN-38 (F). n=3,x+s. P < 0.001; ns: Not significant
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