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Photothermal Therapeutic Effects of Near—Infrared Croconaine Photosensitiz—
ers and Their Nanoformulations on Tumors
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[Abstract] Photothermal therapy (PTT) is a kind of tumor treatment that irradiates photothermal agent (PTA) by external light
source to convert light energy into heat energy to kill tumor cells. It has the advantages of strong targeting, little invasion and few adverse
reactions. Photothermal agent (PTA) is one of the key factors that determine the effect of photothermal therapy. Croconaines (CR) and
their nanoparticles have been used as PTA and achieved good PTT effect in tumor in recent years, due to their strong near—infrared
(NIR) absorption, high photothermal conversion efficiency and excellent chemical and thermal stability. In this paper, the molecular
structures of croconaines used for photothermal therapy reported in the literatures and the effect of structural modification on photother-
mal properties were summarized , and the tumor photothermal therapy effect of croconaine nanoparticles was described , which provided
new ideas for the development of efficient photothermal diagnosis and treatment reagents.
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Table 1 Photothermal performance of croconaine PTA and their nanoparticles
SRSyl AR (nm) EARSEHN HEFIEIIR (%) A S5k
CR780 800 PEG,, 54.49 MCF-7 39
- RGD-PEG,, - USTMG 40
650 ~ 850 GBP-PEG,, - HepG2 / Huh? 41
783 VLP 77 4T1 42
TCR 780 - 77 4T1 43
DRM 840 ~ 866 DSPE-PEG,, 68 A549 44
CR-TPE-T 876 - 72.7 K PHREHARLH] 32
CR-DPA-T 840 - 79.5 K PHREHARL 30
CR,, 863 FEIRAH 69.12 2D 4T1 / 3D fggEk 31
CR880 880 DSPE-PEG,, 58 4T1 /7 U87TMG / HCT116 45
CR770 770 PLGA-PEG 32.0 MDA-MB-231 46
CR3815 815 PLGA-PEG—-iRGD 34.7 MDA-MB-231 46
680 ~ 790 HSA - 4T1 47
CR760 760 RGD—-PEG 45.37 4T1 48
LET-5 820 PEG,,—RBCm 44.6 4T1 49
Cro—Fe 785 BSA 17.6 4T1 50
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i1+ CRbio AT#A 7 25 1 111l 71 (heat shock protein,
HSP) f# # i3 (gambogic acid , GA ) 35 4% 75 48 (b i J5 50k
i) 5¢ B8 HHE i BCGC NPs, B 8 3245 1 (1) PEG I
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NPs g I T 8 2550 A R0 Jiek 3 S 7 AR DG 3R
J¥ o CR880-NPs F I ! = )G 7H po A= sl % (optoacoustic
generation efficiency, OGE) . = Jt #5441 300 % (58% ) Fll
SeREtE, A LSRR AR . 4T1 /N
RS S 248 TR B 71 1 5 CR880—NPs 1) [ DX Il 14 i i
£ 10 min Wik F]51.7 °C, 3f H FH CR880-NPs FIFHOLIA
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] P 1Y CPC.,, NP FIRGD #210] (1) PPCy s NP, 5 CR770
AH L, CR815 H Al 3k 255 S WO 1 % o i 5%
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AR IERE . AR RN PTT RIS, 55 B AR L,
$%25Z PPCy, s NP i K E SR A O FRGI7 19 /N B
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LY 675 RS , S B W) ek R 45 Hh ) pHL AR AL, I
REMEA T S B I RE TR
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RO i 3 R FR L ARAR T — BB R R Y o T PR
CR760, 3 CR760 5 NH,-PEG,,—SH il RGD £ JiK i
I RILIA TN A AT T AT I e il 5 9 F 41
A K Uk CR7T60RGD-NPs! 1 T HAR S5 1 125 3 1%
1 B RV, CRT60RGD-NPs 1 7E Jit i 20 4 v A7 3%
BRI O UG AR 5 DL IR IR T RCR
MEREF CR760 3 1 FR L 5 NH,-PEG,, # %, i f5 5
2T A 1% (red blood cell membrane , RBCm ) 14 %45 yfi 21 2
JSCHTHY P 2 v T R 7 4 K kL LET-5), CR-PEG,
1A i 7K R E AR FH TR Al 2 ) RBCm ZE 30 rh, I H
RBCm A 33 CR760 AR FL R . LET-5 B 6
R 44.60% . LET-5 0] g e B MO S R 7 M
15 , DT 08 2 1 R NTR 9 UGO8 BE DGR
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A AR MG 2 Wi R L T — & RS
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