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Uptake of mPEG-PLGA nanopatrticles by human gastric cancer HGC-27 cell
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Abstract Mucoinert nanoparticles (mPEG-PLGA-NPs) was prepared to overcome the adhesion of mucus in this
study and the cellular uptake of nanoparticles with different physio-chemical properties by human gastric cancer
HGC=27 cells was investigated. The muco-inert activity of nanoparticles was evaluated by pig gastric mucin ( PM)
binding experiments. Cellular uptake of nanoparticles in HGC27 cells was analyzed by confocal laser scanning
microscope and HPLC. The results indicated that mPEG-PLGA-NPs had good mucin-inert activity. The mPEG,,—
PLGA-NPs could be rapidly uptaken by HGC27 cells. The celluar uptake of 10% mPEG,,,, PLGA-NPs was 1. 7—
2.0 folds higher than PLGA-NPs and 1.8-2.4 folds higher than CS-PLGA-NPs during the same incubation
time. The intake of diameter nanoparticles with 400 nm was only 55. 9% 0. 3% of those with 120 nm. mPEG-
PLGA-NPs possess hydrophilic and near neutrally-charged surfaces that minimize mucoadhesion. mPEGPLGA-
NPs can quickly penetrate the mucus surrounding HGC27 cells and be uptaken by cells. mPEG-PLGA-NPs are
expected to be used for the treatment of mucinous carcinoma.
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Table 1  Physicochemical properties and adhesive rate of nanoparticles ( NP) to pig gastric mucin (PM) (% + s n=3)

Nanoparticles Size /nm Polydispersity Zeta potential /mV EE/% Adhesive rate to PM/%
PLGA-NPs 133.25 £2.48 0. 124 +0.011 -25.79 +£1.28 82.73 64.5+1.9
5% mPEG o, PLGA-NPs 143.55 +£3.92 0.100 +0. 011 -15.37 £1.36 85.56 13.2+0.4
10% mPEG 5 PLGA-NPs 139.75 +£3.07 0. 089 +0. 004 -11.10 £1.22 89.07 12.0+0.7
15% mPEG 550 PLGA-NPs 122.85 +4.20 0. 106 +0. 009 -5.76 £1.73 86. 09 11.2£0.3
5% mPEG 5y, PLGA-NPs 138.85 +3.90 0.136 +0.012 -12.21 £1.75 92.50 9.2+1.9
10% mPEG,,, PLGA-NPs 131.30 +£4.90 0. 094 +0. 002 -8.02+1.11 90. 95 7.5+1.4
15% mPEG,y PLGA-NPs 131.45 +5.07 0.083 +0. 033 -3.84 +0.87 87.78 6.5+0.5
CS-PLGA NPs 174.25 +6.07 0. 145 +0. 023 +22.82+3.73 81.19 51.2+3.7
10% mPEG 540, PLGA-NPs” 426.70 +13.2 0.340 +0. 018 -11.63 £1.23 88. 02 20.5 2.4

PLGA: poly ( lactic-co—glycolic acid) ; PEG: polyethyleneglycol; * Nanoparticles were prepared by emulsion-solvent evaporation method
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Figure 4 mPEG,, PLGA-NPs ( A) and mPEG,y,, PLGA-NPs ( B) uptake analyzed by confocal laser scanning microscope( CLSM)
a: PLGA-NPs; b: 5% mPEG-PLGA-NPs; ¢: 109% mPEG-PLGA-NPs; d: 15% mPEG-PLGA-NPs
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Figure 5  Uptake of the different electrical nanoparticles by HGC27
cell analyzed by CLSM( A) and HPLC( B)

a: CSPLGANPs ( +22.8 mV) ; b: PLGANPs ( —=11.1 mV) ; ¢: 10%
mPEG,q, PLGA-NPs ( —8.0 mV)
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Figure 6 Uptake of the different size nanoparticles by HGC27 cell
analyzed by CLSM( A) and HPLC( B)

a: 10% mPEG,y, PLGA-NPs (420 nm) ; b: PLGA-NPs ( 130 nm) ;
¢: 10% mPEG 5000 PLGA-NPs (120 nm)
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Figure 7 Uptake of PLGA-NPs ( A) and 10% mPEG,y,, PLGA-NPs( B) by HGC27 cells in different time
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