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Trimethyl chitosan nanoparticles coated with Pluronic F-127 for oral insulin

delivery system
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Key Laboratory of Drug Targeting and Drug Delivery Systems( Ministry of Education), West China School of Pharmacy, Sichuan
University, Chengdu 610041, China

Abstract The purpose of this investigation was to develop Pluronic F-127 coated N-trimethyl chitosan nanoparti-
cles (F-S NPs) of insulin as the model drug and asses their penetration of the mucosal barriers. Single factor
screening was used to optimize the formulations of nanoparticles and the nanoparticles were characterized. Their
particle size, Zeta potential, encapsulation efficiencies and drug loading were assayed to be (240.6 +6.51) nm,
(10.42 £1.60) mV, (43.39 £2.83)% and (3.39 £0.57) %, respectively. The impact of PF-127 on mucin
binding in vitro and nanoparticles’s transport in freshly obtained mucus were also evaluated. The mucin affinity of
F-S NPs was significantly reduced when compared to that of the N-trimethyl chitosan nanoparticles (S NPs),
i.e.,28% of the latter. And F-S NPs was found to have an improved mucosal penetrating capability. Mucus-
secreting HT29-MTX-E12 ( E12) cell monolayer was selected to investigate their cellular uptake. F-S NPs exhibi-
ted higher penetration coefficient than both free insulin and S NPs in mucus-secreting epithelium cells, i. e. , 16-
fold and 1. 4-fold, respectively. Data suggest that F-S NPs be potential carriers to cross mucosal barriers and

enhance the cellular uptake of insulin.
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Figure 1 TEM photos of S NPs(A) and F-S NPs(B)
S-NPs: N-Trimethyl chitosan nanoparticles; F-S NPs: Pluronic F-127

coated N-trimethyl chitosan nanoparticles
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Figure 2 NaCl concentration-induced size of S NPs and F-S NPs (x +
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Figure 3 Urea concentration-induced size of S NPs and F-S NPs (x +
s,n=3)

Accumulative relaase/%

—&—S-NPs;—m—F-S NPs
Figure 4 Release profiles of NPs in PBS (pH 7.4) (x +s,n=3)
*P<0.05,"*P<0.01 vs S NPs group
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Figure 5 Percentage of residual amount of insulin (INS) after F-S

NPs or S NPs incubating with typsin (pH 7.4) (x £s,n= 3)
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Figure 6 Cytotoxicity of S NPs and F-S NPs to HT29-MTX-E12 cell

(x+s,n=3)
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Figure 7 Cellular uptake of INS,S NPs or F-S NPs on HT29-MTX-
E12,respectively (x £5,n=3)
**P<0.01 vs S NPs group; #“ P <0. 01 vs INS group
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