oy

15 ok BE 22

mIR E =

Chinese Journal of Clinical Medicine ISSN 1008-6358
CN 31-1794/R

@;\. FH

-

"RLdT

é?._E;%§ i; .
\\gillii/ »

FTRCBGIAORLT 1 2 K FAE BB 6 3 J1i6 97 HH TR A

B, KRR, 2=, R—F

FUAASC:

SR, KX, Y, A& HRDGEBAUOKRR T K H & K AR MR iR T R AT [T]. R EIRREE Y, 2024, 31(4) :
577-585.

GUO M Z, LIUH, LI T, et al. Preparation and application of novel photosensitive nanoparticles in tumor
photodynamic therapy[J]. Chin J Clin Med, 2024, 31(4): 577-585.

TEZE17 12 View online: https://doi.org/10. 12025/ j. issn. 1008-6358. 2024. 20240435

RS BRI A S

Articles you may be interested in

IR G B AE IR £ AR T oh K SE R F 7 3k e
Research progress on trained immunity in tumor multimodality therapy
Hh IR R B 272, 2023, 30(5): 861-869  https://doi.org/10.12025/;.issn.1008-6358.2023.20231381

e s 2 1 S )15 R PG LE R T (A 3R 3h 7R 9T IR SR
Discussion on the advantages of informatization in photodynamic therapy of port-wine stains during Covid-19

T EIERE . 2021, 28(12)5] i) 1:']) https://doi.org/${suggestArticle.doi}

T R TR M [ e 7 5 0 S A P g £ 22 4 Sy R i
The safety and efficacy of a novel autologous T cell therapy for advanced malignant solid tumors
HhE I R B 272, 2021, 28(5): 808-812  https://doi.org/10.12025/;.issn.1008-6358.2021.20210594

FL TR A S AR T IR K 50 R A B T 7 32t e
Research progress in targeting glutamine metabolism for tumors therapy and improvement of tumor microenvironment
HRE I RS 2. 2024, 31(2): 262-273  hitps://doi.org/10.12025/j.issn.1008-6358.2024.20240228

I NBORAEHERE 5 iR W PR I2 97 A I 182 P ik g
Clinical application progress of interventional diagnosis and treatment for retroperitoneal tumor
HR I RS 27, 2021, 28(2): 323-327  https://doi.org/10.12025/j.issn.1008-6358.2021.20201778

KRASHE PR 58 36 7. 78 of B o g B Al B 97 I J e AR 4 ) 52
Effects of KRAS mutation variants on tumor regression grade of rectal cancer received neoadjuvant therapy
HhE I R B 272, 2024, 31(3): 389-393  https://doi.org/10.12025/;.issn.1008-6358.2024.20240246


https://www.c-jcm.com/
https://www.c-jcm.com/
https://www.c-jcm.com/article/doi/10.12025/j.issn.1008-6358.2024.20240435
https://www.c-jcm.com/article/doi/10.12025/j.issn.1008-6358.2023.20231381
https://www.c-jcm.com/article/doi/10.12025/j.issn.1008-6358.2023.20231381
https://www.c-jcm.com/article/doi/${suggestArticle.doi}
https://www.c-jcm.com/article/doi/${suggestArticle.doi}
https://www.c-jcm.com/article/doi/10.12025/j.issn.1008-6358.2021.20210594
https://www.c-jcm.com/article/doi/10.12025/j.issn.1008-6358.2021.20210594
https://www.c-jcm.com/article/doi/10.12025/j.issn.1008-6358.2024.20240228
https://www.c-jcm.com/article/doi/10.12025/j.issn.1008-6358.2024.20240228
https://www.c-jcm.com/article/doi/10.12025/j.issn.1008-6358.2021.20201778
https://www.c-jcm.com/article/doi/10.12025/j.issn.1008-6358.2021.20201778
https://www.c-jcm.com/article/doi/10.12025/j.issn.1008-6358.2024.20240246
https://www.c-jcm.com/article/doi/10.12025/j.issn.1008-6358.2024.20240246

hEIGKRES  20244E8H  31% 43 Chinese Journal of Clinical Medicine, 2024, Vol.31, No.4 577

RSB KA T & TR LR B 1A R
KL

REA, W %, BT, A—AT

1. 52 FLR AR bl B e e B, i 200032
2. PERHEGE B RS S5 E B BB, g 200050
3. 5 B R2EME il B Be Tk N EBE, 11 200032

(BE] aq Gl&—FBDCEAKRTF, JEEM LR R BRI X IR 6 sh i v sk iem . &
5,15-J1-10,20- " FEAR#E (5, 15-dibromo-10, 20-diphenylporphine, DBN ) | DU X4 —fi§ ( tetrafluoroterephthalonitrile,
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Preparation and application of novel photosensitive nanoparticles in tumor photodynamic therapy

GUO Mengzhou', LIU Huan®, LI Tong”, YU Yiyi"

1. Department of Medical Oncology, Zhongshan Hospital, Fudan University, Shanghai 200032, China

2. Shanghai Institute of Microsystem and Information Technology, Chinese Academy of Sciences, Shanghai 200050, China
3. Department of Hepatic Oncology, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract] Objective To prepare a novel photosensitive nanoparticle and to evaluate its physicochemical properties, and
effect on the efficacy of photodynamic therapy. Methods 5,15-dibromo-10,20-diphenylporphine (DBN), tetrafluoroterephthalonitrile
(TFN), and the amphiphilic polymer methoxy-polyethylene glycol-distearoylphosphatidylethanolamine (DSPE-MPEG2000, PEG)
were dissolved in tetrahydrofuran (THF) by co-precipitation method to prepare novel photosensitive nanoparticles, named
DBN/TFN@PEG. The physicochemical properties of DBN/TFN@PEG were characterized. Both novel and conventional
nanoparticles were continuously irradiated with a 660 nm laser, and the fluorescence intensity of nanoparticles, representing reactive
oxygen species (ROS) production levels, was measured using a fluorescence spectrophotometer at different irradiation times.
Tumor cells were co-incubated with the nanoparticles and irradiated with a 660 nm laser. ROS levels within the tumor cells were
detected using immunofluorescence, and the ratio of dead to live tumor cells was determined using PI/Calcein-AM staining.
Results Prepared DBN/TFN@PEG nanoparticles with hydrated particle size of approximately 107.8 nm were uniformly distributed
in the solution. Compared to conventional nanoparticles, the ROS production capacity of DBN/TFN@PEG was significantly higher
(P<<0.01). Immunofluorescence results showed that the generation of ROS levels in the tumor cells of DBN/TFN@PEG group were

[FsEHA] 2024-04-22 [(#ZHH] 2024-08-02

(E£TB] ERARPEES (82102761) , LIHEHIFAFERHEEA BT (23YF1441200) 52 ELICEER R H 1L B e 75 4F 4 0 F
(2021ZSQN49 ) . Supported by National Natural Science Foundation of China (82102761), Shanghai Youth Science and Technology Talents

Sailing Program (23YF1441200) and Young Scientists Fund of Zhongshan Hospital, Fudan University (2021ZSQN49).

[EHE®N] 38, ML, FBEEN. E-mail:guo.mengzhou@zs-hospital.sh.cn

“HAE1E# (Corresponding authors). Tel:021-64041990, E-mail: yu.yiyi@zs-hospital.sh.cn; E-mail: li.tong@zs-hospital.sh.cn


https://doi.org/10.12025/j.issn.1008-6358.2024.20240435
https://doi.org/10.12025/j.issn.1008-6358.2024.20240435
https://doi.org/10.12025/j.issn.1008-6358.2024.20240435
mailto:guo.mengzhou@zs-hospital.sh.cn
mailto:guo.mengzhou@zs-hospital.sh.cn
mailto:yu.yiyi@zs-hospital.sh.cn
mailto:yu.yiyi@zs-hospital.sh.cn
mailto:li.tong@zs-hospital.sh.cn
mailto:li.tong@zs-hospital.sh.cn

578 Chinese Journal of Clinical Medicine, 2024, Vol.31, No.4

FIEIGRES: 202488H F315  F4

significantly higher than in the conventional nanoparticles group under laser irradiation (P<<0.01). PI/Calcein-AM staining results

indicated a significantly higher ratio of dead tumor cells in the DBN/TFN@PEG group compared to the conventional nanoparticle

group (P<<0.01).Conclusions DBN/TFN@PEG has stable physicochemical properties and uniform distribution in the solution. As

effective photosensitizers, DBN/TEN@PEG can exhibit stronger ability to induce ROS generation in tumor cells, and may enhance

the efficacy of photodynamic therapy in cancer.

[Key Words] photodynamic therapy; photosensitizer; nanoparticles; reactive oxygen species; tumor
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Figure 1 Synthesis and characterization of nanoparticles.

A: Ultraviolet—visible absorption spectrum of nanoparticles; B: Fluorescence emission spectrum of nanoparticles; C—D:

Dynamic light scattering of nanoparticles; E—F: Transmission lectron microscope of nanoparticles.
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Figure 2 Detection of fluorescence intensity and photosensitive mechanism of nanoparticles

A—C: Fluorescence intensity of nanoparticles after irradiation of 2 min, 5 min and 15 min; D: Relative fluorescence
intensity in different groups; E: Distribution of electron-hole in DBN and DBN/TFN groups (blue represents hole , orange
represents electron); F: The 'H NMR spectra of DBN and DBN/TFN.”"P<<0.01: comparison with the control group; “*P<<0.01:

comparison with the group of DBN@PEG.
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Figure 3 Effects of nanoparticles on ROS production in tumor cells under laser irradiation

A: Intracellular ROS were stained by DCFH-DA and indicated by the green fluorescence intensity ( X400 ) ;B: Average

fluorescence intensity in different groups. n=3, x=s. “P<0.01: comparison with the control group; ““P<C0.01: comparison with

the group of DBN@PEG.
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Figure 4 Effects of nanoparticles on the ratio of dead/live tumor cells under laser irradiation

A: Live and dead cells were stained with calcein-AM (green) and PI (red), respectively. 660 nm laser: 100 mW em 2, 15 min;

B:Proportion of dead/live tumor cells in different groups. =3, x=+s. "P<<0.01: comparison with the group of DBN@PEG.
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