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Study on Photothermal and Photodynamic Antitumor Activity of Hollow Gold Nanospheres Coated
Hematoporphyrin Monomethyl Ether

LI Na'?, YOU Jian'"(1.College of Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058, China; 2.Hangzhou
Dajiangdong Hospital, Hangzhou 311225, China)

ABSTRACT: OBJECTIVE To design a novel nanoparticle delivery system(HMME-PEI-HAuNS) based on hollow gold
nanospheres(HAuNS), and to investigate the photothermal and photodynamic antitumor activity under the illumination of
near-infrared lightt METHODS HAuNS were prepared by a redox reaction using cobalt nanoparticles as a template.
Hematopor phyrin monomethylether(HMME) was loaded on the surface of HAuNS via poly(ethylene imine)(PEI) as a linker to
form a final nanoparticle delivery system(HMME-PEI-HAuNS). The structure of HMME-PEI-HAuNS was confirmed by NMR,
IR and UV spectra. A tumor model of SKOV3 in mice was established and the biodistribution of HMME-PEI-HAuNS was
investigated by fluorescence in vivo imager. Targeting peptide with specific affinity for tumor cell surface EphB4 receptors
TNYL was further modified to enhance the tumor-targeting accumulation of the nanosystem. SKOV3 cells were stained with
Hoechst, and the fluorescence intensity in the cells was observed using a laser confocal microscope. Cytotoxicity was evaluated
by MTT colorimetry. RESULTS The HMME was successfully loaded in HAuNS with a rate of (63.4%5.2)%. Due to the
enhanced permeability and retention effect of tumor, HMME-PEI-HAuNS had more accumulation and longer retention time in
the tumor site than free HMME and HMME-PEI micelles, and the cumulative efficiency was about 1.6%. It was found that the
targeting of nanosphere was significantly higher under the mediation of TNYL polypeptides. Under 808 nm laser irradiation,
TNYL-HMME-PEI-HAuUNS played a synergistic effect of photothermal and photodynamic therapy, inducing a powerful tumor
cell killing, and the cell survival rate was less than 10% at high concentrations. CONCLUSION Active targeting
nanosphere(TNYL-HMME-PEI-HAuNS) have strong photothermal and photodynamic antitumor effect under 808 nm NIR
irradiation.

KEYWORDS: hollow gold nanospheres; hematoporphyrin monomethyl ether; near-infrared light; photothermal therapy;
photodynamic therapy; tumor cells
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Representative transmission electron microscope

SR Bh 25 YCHU I 0 kAR L, 25 2R D
% 1, HMME-PEI-HAuNS HPRIAR 3 R 2450 i) A
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Tab. 1 Particle size and zeta potential of HAuNS, HMME-
PEI, HMME-PEI-HAuNS and encapsulation efficiency(n=3)

X5 A% /mm PDI M /mV  AEEY%

HAuNS 50.6+3.2  0.04+0.01 -22.40+0.61 -
HMME-PEI 25.3+5.1  0.14+0.03  20.58+0.71 -
HMME-PEI-HAuUNS = 96.7£9.8 0.23£0.06 —4.58+0.78  63.4+5.2
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Fig. 7 Size stability of HMME-PEI-HAuUNS in 12 d(n=3)
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Fig. 8 Cumulative release of HMME-PEI-HAuNS within
12 h in phosphate buffer(pH 7.4) and serum
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Fig. 9 Drug release curve of HMME-PEI-HAuNS after NIR
laser irradiation under different pH conditions
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Fig. 11 In vivo fluorescence distribution of intravenously injected free HMME, HMME-PEI, HMME-PEI-HAuNS in SKOV3
tumor-bearing mice and the accumulation of HMME-PEI-HAuNS in various organs read by the imaging system
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Compared with HMME-PEI-HauNS, DP<0.01, 2P<0.001.
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