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Preparation of sheddable PEG modified miRNA-complexing nanoparticles and

its preliminary in vitro and in vivo study

ZENG Ye, ZHOU Zixuan, SUN Xun "
West China School of Pharmacy, Sichuan University, Chengdu 610041, China

Abstract This study was aimed to prepare sheddable PEG modified miRNA-complexing nanoparticles and
investigate in vitro cellular uptake effect and in vivo distribution profile. The sheddable PEG material was synthe-
sized through condensation. The sheddable PEG modified miRNA-complexing nanoparticles were successfully
prepared by electrostatic interaction between gene vector and miRNA, and then ibuprofen was added to deshield
PEG layer. The in vitro cellular uptake effect and in vivo distribution profile of nanoparticles were investigated on
4T1 model cells. As a result, the particle size of nanoparticles was 107. 7 nm and Zeta potential was 15. 8 mV.
Compared to unsheddable PEG group, the cellular uptake effect by 4T1 tumor cells as well as the concentration
on tumor regions was significantly improved in the sheddable PEG group. Results showed that this systen has a

great potential application in the field of tumor treatment.
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Figure 1 Sheddable PEG modified miRNA-complexing nanoparticles.
( B-CD : B-cylodextrin ; PEI600 : Polyethylenimine MW600 ; miR-34a: Mi-
croRNA-34a; PEG5K ; Polyethylene glycol MW5000 ; ADA ; Amantadine
acetic acid ; IBU ; Ibuprofen )
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Figure 2 'H NMR analysis of ADA-PEG
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Figure 3 Transmission electron micrographs of different nanoparticles

Table 1 Size and Zeta potential of different nanoparticles

Nanoparticle Size/nm PDI Zeta-potential/mV
CP600np 90.8 £2.9 0. 280 18.3+2.4
APCDnp 128.0 £3.7 0.213 10.7 1.8
APCDnp + IBU 107.7 £1.5 0. 181 15.8 £3.2
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Figure 4 Percentage of fluorescent cells (A and B) and the fluorescence intensity (C) of CP600np, APCDnp,and APCDnp + IBU uptake by 4T1

cells (x +s,n=3)

*P<0.05," " P<0.01
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Figure 5 Ex vivo imaging of the tumor and organs excised from mice

bearing 4T1 xenografts at 2 h after injection of nanoparticles
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Figure 6 A:Ex vivo imaging of the tumor excised from mice bearing
4T1 xenografts at 2 h after injection of nanoparticles ; B ; Semi-quantifi-
cation of CY5-miRNA fluorescence in the tumor as performed with 4T1
bearing mice by the fluorescence value (x +s,n=3)
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Figure 7 Tumor section observed under confocal microscopy. Fluores-
cence micrographs of tumor tissue sections taken from mice bearing 4T1
xenografts at 2 h after intravenous injection of CP600, APCDnp, and
APCDnp + IBU. The cell nuclei were stained with DAPI ( blue) and red
fluorescence represent CYS-miRNA ( x 100)
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