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Abstract: Objective To prepare everolimus phospholipid-chitosan self-assembled nanoparticles (EVR-LC/CH NPs), investigate their
pharmaceutical properties, transmembrane transport performance in the Caco-2 monolayer cell model, and to evaluate their antitumor
effects on human breast cancer MCF-7 cells. Methods EVR-LC/CH NPs were prepared using the ion gelation method. The
characterization of EVR-LC/CS NPs was conducted by measuring particle size distribution, Zeta potential, transmission electron
microscopy morphology, and in vitro drug release behavior determination. The transmembrane transport performance of EVR-LC/CH
NPs was evaluated using the Caco-2 monolayer cell model. The in vitro antitumor efficacy of EVR-LC/CH NPs was compared with
that of the active pharmaceutical ingredient of everolimus. Results The optimized formulation for EVR-LC/CH NPs was as follows:
the ratio of phospholipid to drug was 6:1, the ratio of phospholipid to chitosan was 20:1, and the pH value was pH 4 — 5. Under these
conditions, the EVR-LC/CH NPs had an average particle size of (151.5 + 5.3) nm, a PDI of 0.213 + 0.006, and a Zeta potential of
(39.1+0.5) mV. Transmission electron microscopy clearly observed a "core-shell" structure. The in vitro release studies showed a
biphasic release pattern with excellent pH-responsive properties. Caco-2 monolayer cell transport experiments showed that EVR-
LC/CH NPs effectively promoted transmembrane transport of the drug in Caco-2 monolayer cells. Compared to the active
pharmaceutical ingredient of everolimus, EVR-LC/CH NPs exhibited more significant inhibitory effects on human breast cancer MCF-

7 cells. Conclusion The prepared EVR LC/CH NPs can effectively regulate the in vitro release behavior of drugs, enhance the
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transmembrane transport ability of drugs, and significantly improve the antitumor effect of drugs.

Key words: everolimus phospholipid-chitosan self-assembled nanoparticles; everolimus; size distribution; Zeta potential transmembrane

transport; antitumor effect
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WElE S 2 PR L KL% A Inm PDI Zeta HLAZ/mV A3 %1%
1:1 235.6+8.4 0.202£0.007 38.1£0.7 86.6 0.7
2:1 203.9+6.0 0.215%0.006 37.6£0.2 90.2+£1.2
4:1 165.3£5.2 0.226+0.011 39.5+£05 93.3£05
6:1 153.6£6.7 0.217£0.007 384+£0.1 95.6£0.7
8:1 191.4+49 0.227 £0.009 375+0.3 95.4+0.6
10:1 242.2+7.2 0.238+0.010 37.9+£0.2 96.8+£2.2
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Table 2 Effect of lecithin and chitosan mass ratio on key quality attributes of EVR-LC/CH NPs ( xts,n=3 )

TG 5 7 SEME o = L HiAZ 5> Ainm PDI Zeta FAZ/MV A3 5/%
5:1 241.6+6.3 0.289+0.005 37.6+0.8 96.3+0.7
10:1 218.1+5.2 0.375+0.011 38.3+£0.2 95.2+0.3
2001 154.3£7.7 0.22140.008 38.2+0.6 95.3+0.6
30:1 183.1£7.1 0.251+0.006 38.7£0.3 93.5+04
401 233.2+4.8 0.263+0.012 37.9+£05 90.7£0.2
4511 268.4+8.3 0.295+0.007 38.6+04 87.3+0.6
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A A pHE kiiz 73 Aiinm Zeta H1 i /mV (RESESLT
3.0 685.6+13.8 0.43610.016 56.41+1.6 92.9+0.2
3.5 236.8+5.9 0.23240.005 48.91+0.4 94.7+0.5
4.0 163.1+6.1 0.22440.007 422107 954404
4.5 155.6+4.7 0.21540.006 38.8+0.5 95.8+0.7
5.0 151.8+5.6 0.21640.004 33.6+0.3 949405
5.5 1545+4.3 0.22540.009 221+04 96.5+0.6
6.0 152.7+5.8 0.23740.007 11.5+0.2 93.9+04
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Fig. 4 Inhibitory effect of EVR-LC/CH NPs on human
breast cancer MCF-7 cells
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