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Preparation and characterization of RGD modified “core-shell” nanoparticles loaded with doxorubicin and
study on their anti-tumor effects

LI Qingling', LIU Jinguang®, ZU Qi', YU Qinglong”, SUN Shizhen® (1. Dept. of Traditional Chinese Medicine,
Shandong College of Traditional Chinese Medicine, Shandong Yantai 264199, China; 2. Yantai Institute of
Pharmaceutical Science, Shandong Yantai 264000, China)

ABSTRACT OBJECTIVE To prepare Arg-Gly-Asp (RGD) -modified doxorubicin (DOX) -loaded “core-shell” nanoparticles
(RGD@DOX-LPNs) , characterize the nanoparticles, and investigate their antitumor effects. METHODS RGD@DOX-LPNs were
prepared using the nanoprecipitation method. Their morphology was examined by visual inspection and electron microscopy. Particle
size, polydispersity index (PDI), and Zeta potential were determined, and differential scanning calorimetry (DSC) and X-ray
diffraction (XRD) were employed. Encapsulation efficiency (EE), drug loading (DL), and stability were evaluated. The in vitro
release kinetics, mucus diffusion, and tumor cell uptake [tracked using coumarin 6 (COU)] were investigated. The in vivo tissue
distribution and gastrointestinal retention [labeled with 11-chloro-1, 1'-dipropyl-3, 3, 3’ , 3’-tetramethyl-10, 12-
trimethyleneindotricarbocyanine iodide (IR780)] were investigated. Using 4T1 tumor-bearing mice as the experimental subjects, the
effects of the prepared formulation on tumor volume, tumor weight, and cell apoptosis rate were evaluated. RESULTS
RGD@DOX-LPNs presented as orange transparent liquid with uniform and near-spherical particles. The particle size was (159.67 +
8.02) nm, PDI was 0.15+0.06, and Zeta potential was (—19.70 + 0.79) mV. After modification with RGD, the thermal absorption
peak and crystalline diffraction peak of DOX disappeared. EE and DL of RGD@DOX-LPNs were (72.65+4.37)% and (4.62+

0.38)% , respectively. No obvious changes in appearance,
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in the first segmental mucus layer of COU-LPNs was significantly lower than that in the corresponding segment of RGD@COU-
LPNs, whereas it was significantly higher in the 2nd to 5th segmental mucus layers compared to RGD@COU-LPNs (P<<0.01).
Cellular uptake of RGD@COU-LPNs was significantly higher than that of COU-LPNs (P<<0.05). The isolated tissue fluorescence
intensity of RGD@IR780-LPNs was stronger than that of IR780-LPNs, indicating better small intestinal retention. Compared with
free DOX and unmodified nanoparticles (DOX-LPNs) , RGD@DOX-LPNs exhibited a higher tumor inhibition rate of 65.74%,
significantly reduced tumor volume and weight, and increased apoptosis rate (P<<0.01). CONCLUSIONS RGD@DOX-LPNs are

successfully prepared with sustained release properties, which can improve gastrointestinal mucus retention, enhance cellular uptake

of DOX, and have potent antitumor activity against breast cancer.
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5 Caco-2 RaXI I B AN A e L R E

28 EHNEALRSHRBIFERBWR

AWFFE LA B 45 75 77 IR780 AR 0 P 19 DOX, 3R
FHZ G UG 178 5 AE /N BRAA N 4L 200 A F S 1
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2.9.1  AT140MRGFR K fardgd /I B AL 57

AT 00, B Fh T EE 3800, LS 109% 640 1038
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RF2 A2 IR LA 2 TIR
2.9.3  JEARI 2 FEE 5

SR HANR], R RS AS A/IN BRU JR AR AR RS O,
Jiebm s RO e 2R AR iR AR R = 1/2 X
LXW (A, LRI, W IR e ) . RIRG
Jei RS AR BT F Ik A AR FEAS 41/ B, U
JER LG IR , 4% T 23153098 2R (inhibition rate
of tumor, IRT) : IRT (% ) = (XF BRZH /)N B 2958 B — 5256
ZH /N RO ) % BRZE /N BROP- Y998 8 X 100% .
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LPNs 20 /)R IR A K 2% , HOm IR AR B CRIRGA 245 )
98 T 1 4/ NE AR (P<<0.01) , IRT 4351124 30.53%
43.19% .65.74%.,
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