mARE PEERTERE @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

AT LTSN R 1 (7 E SRR IR ST R LR R S ST R R

FX=', BN, EXEY, KEM, AR, EERIC, BER T

https://doi.org/10.12307/2023.983
#®isEH: 2022-11-21
KXFBH3: 2023-01-29

SCEMGR R H &R U Lo bR e A 4 RIRAT R T ILIRR Fe e RS UT

Rt SRR /J N g
BEIB5]: 2023-04-09 SEL S [El mmlri}»[ 5 4T1 s s A J

E4BH3: 2023-04-26 A R.TH (PFH)

oK. ( ) 1 A S ARARA cgp |l BESMEA TSR
PRIDES: A-D-A LA AL 5T e ! [ﬂﬁ&ﬁwﬁ el S ]
R459.9; R318.08; R737.9 ITiCACl

== =
NERS: . *F AT S AT 91 2
2095-4344(2024)05-00669-07 J U e s AR

MHERRES: A

FUARSE 20 i, AT 2m LR
(4T1m)

SCRRFE M :

PRBRRITE SR LKA FI A0 L T KRR T P 2 KRR R AE =2 Dh e . KRR AR 07 AR B 1R, 35 T AR =+ 5
M E B RE T 9URR s 82 R A0, 8K TR A IR ), ARG AT Rk S i R e, B A 2 T R 1) e
A-D-AZEHBHUNG Firkl: T ZR-E- 2R MRAEIND T, BRI T R R R, R4 XIOR A T o, Rt
— AR R

HE
BR: ERYTIER RS IMRIGTT T B R DEAFIROE REF (I BER S DU B TE A Rl . BT i SRR 6y LI
HIGTTITRE TBALA -

BB i) & — b L e 40 P PEAS A (18T B0 £ M AR GKARED s SR T HARSNIE L0 Ao e/ 7 AR, W8 HLAA A i [ V05 e 200 i (1 28
] Be ARG IT BOR

Tk VLA A-D-AG A LN FITIC-ACHE NG i . RILIR/ R 5E QR IL RN PIK B AR . /) BR7L e 20T M AT 141 Ji I S 4 oK S ps
REBWHR, %O ER Ok, RAXOE F A S 75 ) 5% 0 2 M AR 9 KRR EF (AT1Im/ITIC-4CI/PFH), S g R R e 47 2 A
RAE, FRLEE XS RV MR A R A s ERFEANRARET e M e RO AR E I, RO IR T 9K IR ET B3 21 7198 6 /R 75 i8R 3%
Jes SR FH CCOR-81L I 3 243 25 /1A TR g L (v A AR R R R B T R,

FRE5L: O & AR ATIM/ITIC-ACH/PRH I SE ) — R 4y, IR (92.72.3) nm, 5 FLARSHATIAN M AL A AALI 2 1
T RSN AR IS IR UE S, ZAN KRS AT BE 1) R FLAREATLIATME ;. @YK EREN4TIm/ITIC-ACI/PRHELAT A0 A2 W O 135 AT AE A 2] 305 21 41 1T
X EE RS, TEMOIRE R R B e in 24T X 565 S @FWOLHN, PUKIREFATIm/ITIC-ACI/PRHATAHAS NI, 350
BAR; CCK-8FNEN 2 ta /I U E Qe B 5 LB IR, YK IRETATIm/ITIC-4CI/PRHXT FL IR e ATLAH M B AT IR B R B R A R s D45 R,
YPORPREFATIm/ITIC-4CI/PRH LA S0 1] SRR O RE Ja, I el S5 21 40 11 X3 B 98 Y6/ 78 AR A #7724

IR JRANME; IR LA RUR s SUBAS AR JeHVRYT s A-D-AZER; AURIRER: 9PRER

HERRIE . 49 ki Perfluorohexane, PFH

Preparation of a near-infrared photoresponsive biomimetic nanoprobe and its application in
photothermal detection and treatment of breast cancer

Li Wenlan', Wang Wenyuan®, Ren Wenxiu?, Zhang Yupei', Yang Xiaoyan', Wang Zhigang®, Xia Jizhu'

'Department of Ultrasound, ZDepartment of Radiology, Affiliated Hospital of Southwest Medical University, Luzhou 646000, Sichuan Province, China;
*Chonggqing Key Laboratory of Ultrasound Molecular Imaging, Chongging 400010, China

Li Wenlan, Master candidate, Physician, Department of Ultrasound, Affiliated Hospital of Southwest Medical University, Luzhou 646000, Sichuan Province, China
Corresponding author: Xia Jizhu, MD, Chief physician, Professor, Department of Ultrasound, Affiliated Hospital of Southwest Medical University, Luzhou
646000, Sichuan Province, China

Abstract

BACKGROUND: Photothermal therapy is a novel tumor treatment strategy that uses photothermal agents to transform light energy into heat energy to
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accomplish non-invasive tumor ablation. The rise of photothermal therapy and nanotechnology has provided a new perspective on breast cancer treatment.
OBIJECTIVE: To prepare a new type of near-infrared biomimetic nanoprobe that has been modified by breast cancer cell membrane, to investigate the effect of
near-infrared fluorescence/ultrasound imaging in vitro, and to observe its targeting ability and photothermal therapy effect on homologous tumor cells in vitro.
METHODS: Organic small molecule ITIC-4Cl with A-D-A structure was used as photothermal agents; polylactic acid/glycolic acid copolymer as nanocarrier;

4T1 cell membrane of mouse breast cancer cells as a surface modifier of nanoparticles; perfluorohexane (PFH) was loaded. A novel near-infrared biomimetic
nanoprobe (4T1m/ITIC-4CI/PFH) was prepared by the double emulsion evaporation method and sonication method. The basic characterization of the
nanoprobe and the homologous targeting ability were detected. The photothermal properties and photothermal stability of the probe were investigated, and
the near-infrared fluorescence/ultrasound imaging effect of the probe under laser irradiation was observed. The CCK-8 assay and calcein/propidium iodide
staining were used to assess the efficacy of photothermal therapy.

RESULTS AND CONCLUSION: (1) The prepared 4T1m/ITIC-4CI/PFH nanoprobes had uniform size, high stability, and an average particle size of (92.7+2.3) nm.
The probe’s protein composition was identical to that of the 4T1 cell membrane. The nanoprobe’s ability to target homologous 4T1 cells was validated by an in
vitro cell uptake assay. (2) The nanoprobe had a red-shift absorption spectrum and tail emission extending to the near-infrared-II, which emitted a bright near-
infrared-Il fluorescence signal under laser irradiation. (3) After laser irradiation, the nanoprobe 4T1m/ITIC-4CI/PFH could be turned into microbubbles and
enhanced ultrasound imaging. The results of CCK-8 assay and calcein/propidium iodide staining showed that the nanoprobe 4T1m/ITIC-4CI/PFH had an obvious
photothermal killing effect on 4T1 cells. (4) The results show that the nanoprobe 4T1m/ITIC-4CI/PFH has the ability to target homologous tumors and enhance

near-infrared-Il fluorescence imaging/ultrasound imaging and photothermal therapy effects.
Key words: cancer cell membrane; near-infrared fluorescence imaging; dual mude imaging; photothermal therapy; A-D-A structure; nanoprobe;

nanotechnology
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ImL &P &, R B R LA 4% ITIC-4C1/PFH
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B0 10 min), HOUTE, HEEEOUEGE 3K, &E/RHITLK
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B2 TN (4.49+0.13)%. 1% i FEL UK DN 25 SR S R g oK R4
4T1m/ITIC-4CI/PFH F1 4T1 4 i B A AR S BT, LB 1G.

G180 kD
130 kD

100 kD

70 kD 193
55 kD
o~
—aC — fui 40kD
35 kD
25 kD
Marker 1 2

BVE: AL By CHraloN AT 4R, ITIC-4CI/PFH. 4T1m/ITIC-4CI/PFH i&
S B B, bR R 43 )9 50, 200, 50 nm, 4T1m/ITIC-4CI/PFH B
ANGrE, RERIE, K/NE—, ArEUEdr; DA 4TIm/ITIC-4CI/PFH ALJE
Ja ki ALK, FIRIE R (92.742.3) nm; E A 4T1m/ITIC-4CI/PFH 41, Ji5
TG AL ARG ), SE AT N (-20.1944.2) mV; F 2 4T1m/ITIC-4CI/PFH
1E 4 C R i IR S R, 7 d Ja HRife R W BN 6 vt
SR KRS I 25 S, 1. 2 43 il ATL 4 i R 4R oK 4R £ 4T1m/ITIC-4CI1/
PFH, 3 FATAA & A B

1 | gIKIRET 4TIm/ITIC-4CI/PFH BYE AR FRAE

Figure 1 | Basic characterization of 4T1m/ITIC-4Cl/PFH nanoprobe
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2 | GREREL 4T1Im/ITIC-ACI/PFH RO SR IMNIRUL S IE AT i

Figure 2 | Ultraviolet absorption and fluorescence spectra of 4T1m/ITIC-
4CI/PFH nanoprobes
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S M PN AT LB AT 5k B 0 4T1m/ITIC-4CI/PFH FIUAS [ 40 i 5 3 h
ML 25 B I o, ATL AL ) WL 35 41 €428 ok (W €40y DAPI JL (g 4
MitZ%, LAy Dil fRic 9K ), F7XA 50 pm
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Figure 3 | Homologous targeting verification of 4T1m/ITIC-4CI/PFH
nanoprobes
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