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Preparation of indocyanine green loaded mesoporous silica nanoparticles and
their Kkilling effect on cervical carcinoma HeLa cells

NIU Gaoli', ZHAO Hua’ (1. Department of Gynecology, the 91* Center Hospital of PLA, Jiaozuo 454000, Henan, China; 2. Center for
Reproductive Medicine, Henan Provincial People's Hospital, Zhengzhou 450000, Henan, China)

[Abstract] Objective: To construct indocyanine green-loaded silica nanoparticles (ICG@MSNs) and evaluate their killing effect on
cervical cancer HeLa cells. Methods: Mesoporous silica nanoparticles (MSNs) were synthesized by template method, and indocyanine
green (ICG) containing photothermal agent was loaded to prepare ICG@MSNs with photothermal effect, which were applied in the
research of HelLa cells in vitro. Results: The particle of ICG@MSNs was uniform and in regular spherical shape with the size about
200 nm. ICG@MSNs was similar photothermal effect with pure ICG. Cell endocytosis experiments showed that ICG encapsulated in
silica nanoparticles is more likely to be endocytosed by tumor cells, and then played a photothermal role in killing cervical cancer HeLa
cells. On the other hand, cytotoxicity experiments showed that under the irradiation of 808 nm laser, ICG@MSNs significantly in-
creased cytotoxicity, which could significantly kill cervical cancer HeLa cells. Conclusion: ICG@MSNSs has good stability and biocom-
patibility, as well as good thermogenesis. It’ s photothermal treatment effect on tumor is obvious, which has a good prospect for the
treatment of cervical cancer.
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A: The TEM image of ICG@MSNSs (scale bar=100 nm); B: The dynamic light scattering analysis of ICG@MSNs;
C: The UV-Vis absorption spectrum for MSNs, free ICG and ICG@MSNs
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Fig.1 Synthesis and characterization of ICG@MSNs
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A: The UV-Vis absorption spectrums for different concentrations of ICG; B: The standard curve of ICG about the
relationship between concentration and UV-Vis absorption peak intensity
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Fig.2 Determination of drug loading rate of ICG@MSNs
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A: Temperature elevation of ICG under different powers of continuous laser irradiation;
B: Temperature elevation for different concentrations of ICG under continuous laser irradiation
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Fig.3 The study of the best condition of photothermal treatment
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A: IR thermal images of MSNs, ICG and ICG@MSNSs after irradiation for 10 min;
B: Temperature elevation of MSNs, ICG and ICG@MSNs under continuous laser irradiation
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Fig.4 The photothermal performance of ICG@MSNs in vitro
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Fig.5 The results of ICG and ICG@ MSNs uptake in HeLa cells in vitro (scale bar =50 pm)

Laser MSNs

ICG@MSNs+Laser

ICG@MSNs

1007
90
80
701
60 -
50
40 |
30
20+

Cell vaibility (%)

"P<0.01 vs Laser or MSNs or ICG@MSNs group

A: Fluorescence images of HeLa cells after treatment. Viable cells were stained green with Calcein-AM, dead/later apoptosis cells were

stained red with PI (scale bar=50 pm); B: The cytotoxicity study of HeLa cells under four different treatments
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Fig.6 The treatment effect of nanoparticles on HeLa cells in vitro
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