DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol20 NO.21 NOV.2020 - 4025 -

doi: 10.13241/j.cnki.pmb.2020.21.005

I BAEEIRY P Mn,O,@CuS GR Bl b5 *

x| % iKdhdh KR OB MRR HBRE AT

(TRMII2FZg2EBE = 28 7o 215123)

T2 B KBRS R &R T I8 TAAL KIS 77 45 % 2 ft Mn;O,@CuS 4% R 48 K ks, e mk 3k ARG 5] 5 F , 4 A iE 4o 55k
BB EIEIARN BEIT . ik (1) RA SR AR = H &b eAs T oy Mn,O, A k4, £ R @A CuS & &, St TR
T BG4 43 3] 4 T kA8 7 69 Mn,O,@CuS 4 2 B A Kok, (2)i8 i 4 d 48 5 91 =T LA 4n ShoBOBOR #4577 sk x iz s Kokt
AT A FUEAE, AT R AN AT R e, SR &9 K A8 509 Mn,O,@CuS 9 K43, k23 — B 4ok
B MAAERHG, $42 % 9.3022.29 nm ; 5 57T L 20 B0 K B A MnO,@CuS 24 K 45 /8 3 40 9 R A 45 3R B0, R KR
A% F 1100~1200 nm 58 B ; 5% R R BAE 5T 45 R T E h Mn;0,@CuS 20 K 469 Wb b7 % 1, 4 1.662 mM's™ ) & A L B A %5
I RS IR IE IR Y AOR A HIHE W & BT Mn,0,@CuS 21K 4 7T £ 785 nm ML 4L SME T AR £ 73.5 C, R AT s
I o BRI A SR I & AR A 360 Mn,O,@CuS M e R K ks, A BIF sk Lk 8 ¥ AL s b St B R R , A2 B
T RE 3R AR F T 69 I 5 STALAL KB 77 o

K TS 7T s R R R R R

hESFEE:R730.5;Q63;Q68 THIFRIRAL:A XEHS:1673-6273(2020)21-4025-05

Studies on the Preparation of Mn;O,@CuS Core-Shell Nanoparticles for
Imaging Guided Phototherapy*

LIU Ling, ZHANG Jing-jing, ZHANG Juan, YANG Hui-tong, HAN Wan-jun, KE Heng-te*
(College of Pharmaceutical Sciences, Soochow University, Suzhou, Jiangsu, 215123, China)

ABSTRACT Objective: Multifunctional Mn;O,@CuS core-shell nanoparticles were designed and prepared for imaging guided
phototherapy of tumor, in order to achieve localized tumor photoablation with near infrared irradiation under the guidance of contrast
enhanced magnetic resonance imaging (MRI). Methods: (1) Oleylamine-stabilized Mn;O, nanoparticles were synthesized using thermal
decomposition method, followed by surface coating of CuS nanoshell and PEGylation, resulting in water-soluble Mn;O,@CuS core-shell
nanoparticles. (2) Transmission electron microscope (TEM) morphology, UV-vis-NIR absorption spectra, size distribution and other
physical-chemical properties of Mn;O,@CuS core-shell nanoparticles were evaluated, as well as its performance in MRI contrast
enhanced and photo-induced hyperthermia. Results: Mn;O,@CuS core-shell nanoparticles had uniform spherical morphology with
average size 0of 9.30+2.29 nm, and UV-vis-NIR absorption spectra showed their obvious and strong absorption in the near infrared region
with peak absorbance at the range of 1100~1200 nm; The longitudinal relaxation rate (r;) of Mn;O,@CuS nanoparticles was calculated to
be 1.662 mM' s, indicating the potential to act as a T1 MRI contrast agent; The temperature of Mn;O,@CuS nanoparticle suspension
can be heated up to 73.5 ‘C with 785 nm near infrared laser irradiation, showing great capability to achieve photo-induced hyperthermia.
Conclusions: Water-soluble Mn;O,@CuS core-shell nanoparticles were successfully fabricated with preferable MRI contrast
enhancement and great photothermal effect, which could be applied for MRI guided phototherapy of tumor.
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Fig.1 Schematic illustration for preparation of Mn;O,@CuS core-shell nanoparticles
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Fig.2 UV-vis-NIR absorption spectra of Mn;0,, CuS, and Mn;O,@CuS
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Fig.3 TEM images of (a) Mn;0,, (b) CuS, and (¢) Mn;0,@CuS nanoparticles
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Fig.5 Photothermal effect-induced temperature elevation of Mn;O,@CusS nanoparticles under (a) 785 nm and (b) 980 nm laser irradiation
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