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China

[Abstract] Objective: To construct a mesoporous silicon (MSN)-polydopamine (PDA) core-shell
theranostic nanpparticles ( MSN-Ce6 @ PDA-Gd NPs), and to investigate its potential application in
magnetic resonance imaging, fluorescence imaging and photothermal treatment effect in vitro and in
vivo.Methods: The amino mesoporous silicon (MSN-NH, ) nanoparticles were prepared by cetyltrime-
thylammoniumchloride (CTAC) template method and toluene reflux-method. The nanoparticle was
coated with Chlorin e6 (Ce6) by electrostatic effect, and finally the solution oxidation method was
used for PDA coating and the coordination of Gadolinium ion (Gd*" ). TEM, Zeta potential and UV-vis
spectra were used to characterize MSN-Ce6 (@ PDA-Gd NPS. The effect of photothermal heating was

YEF BAL:221004  VTIRARIN AR BRI B2 A5 A0 e (AL B0 R 058 XM SC L {50 Je o R RS0 L AR AR L 193 422 188D 5 310000
B, B B 22 B B5 2 A5 22 B i {E25) 5225000 /Ijj\%ﬂ'l‘lv%d‘ﬂj(%ll ﬁér% RED

TEE A« 5 LE 2 (1994 — ) 4 TT P JLYT A 0L W50 2 L 45 07 2 35 I $ K25 0 TR TAE,

1B IMAEE 1R 1% , E-mail : hjf098(@ xzhmu.edu.cn

EEWMEB EHRAKFFHES T FIH (81602533) ; TLIE M A& A ARFL 0 58 1T Wi H (16KJB310019) ; £ M 1 B 82 A1 8 £ 1
I H (KC16SYL153) s L F = A E R E A B (201801226011) ; VL. 744 & B + = FH 3 %15 85 (D-2020-01-29) ; V1. 98 44 15 &6
%ﬁt%/zz\ﬂ“ﬁ“%mz:iﬂﬂﬁ% B(2020-C24) s LI B T AR “ T W TR VLI 48 WP o A B 5 52 E&ﬁd%ﬁild‘wzﬁfﬁbmH(KYCX20—2466>;
WL A e A SR AR 28 9 & IHZ%SEJJ<KYQV202103>



1454

TS 25 2021 4F 12 A58 36 4% 12 ] Radiol Practice, Dec 2021, Vol 36,No.12

monitored by infrared thermal imager.One-way analysis of variance was used to process the data.Cell
proliferation and cytotoxicity test (MTT) was used to detect the cytotoxicity of NIH-3T3 mouse em-
bryonic fibroblasts and MDA-MB-231 human breast cancer cells as well as the photothermal killing
effect on MDA-MB-231 cells.In vitro and in vivo MRI,in vivo metabolic pathway and tumor size before
and after treatment were observed using a 3.0T MR scanner.In vitro and in vivo fluorescence imaging
effects were observed with inverted fluorescence microscope and fluorescence imaging system.Results:
MSN-Ce6 @ PDA-Gd NPs hydration particle size was (142.10 £ 0.29) nm, potential ( — 16.03 *+
0.12)mV.The maximum encapsulation rate of Ce6 was 53.58% and the loading capacity was 17.65%.
There was no significant difference in survival rate between 3T3 and 231 cells under different concen-
trations of MSN-Ce6@PDA-Gd NPs (F=2.317 and 2.344,P >>0.05 for both).In vitro imaging experi-
ment results showed that the enhancement of MRI T,-signal intensity and fluorescence imaging signal
intensity in MDA-MB-231 cells was concentration-dependent. The results of in vitro photothermal
therapy showed that the survival rate of MDA-MB-231 cells in the laser irradiation group decreased
with the increasing mass concentration of MSN-Ce6@PDA-Gd NPs (0.0,12.5,25.0,50.0,100.0,150.0
and 200.0mg/L).High cell survival rates were observed in both the non-laser irradiation group (0.0~
200.0mg/L) and the laser irradiation group (0.0~50.0mg/L).When the mass concentration was in the
range of 100.0~200.0mg/L,the cell survival rate of the laser irradiation group decreased significantly.
In vivo experiments showed that MSN-Ce6@PDA-Gd NPs could achieve dual-modal imaging of breast
cancer in nude mice and can effectively control the growth of breast cancer tumors.Conclusion; A novel
theranostic nanoparticle MSN-Ce6(@PDA-Gd NPs has been prepared, which can successfully achieve in
vitro and in vivo magnetic resonance fluorescence bimodal imaging and photothermal therapy for
breast cancer.

[Key words] Breast neoplasms; Magnetic resonance imaging; Optical imaging; Chlorin e6; Me-
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I AR TN R R R HEAT T 43 #7 » 45 3L R b4l ok
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WAL, 280200 BE 1) 49 K B4 R Ak B 3L 9 40 . MIDA-
MB-231, ¥ T J0 0O 8 R AL, 30 56 B2 ) 40 e
FETE ARG LR I8 for 988 A B FE AR S 30 45 SR = W]
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