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Application of organic fluorescent probe-assisted near
infrared fluorescence imaging in cervical cancer diagnosis
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Abstract: Fluorescence imaging has been widely used in the fields of biomedicine and clinical diagnosis. Compared with
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traditional fluorescence imaging in the visible spectral region (400-760 nm), near-infrared (NIR, 700-1 700 nm) fluorescence
imaging is more helpful to improve the signal-to-noise ratio and the sensitivity of imaging. Highly-sensitive fluorescent probes
are required for high-quality fluorescence imaging, and the rapid development of nanotechnology has led to the emergence of
organic dyes with excellent fluorescent properties. Among them, organic fluorescent probes with the advantages of high
safety, good biocompatibility, and high optical stability, are more favorable than inorganic fluorescent probes. Therefore, NIR
fluorescence imaging assisted with organic fluorescent probes can provide more structural and dynamic information of
biological samples to the researchers, which becomes a hot spot in the interdisciplinary research field of optics, chemistry and
biomedicine. This review summarizes the application of NIR organic fluorescent probes in cervical cancer imaging. Several
typical organic fluorescent probes (such as indocyanine green, heptamethine cyanine dye, rhodamine and polymer fluorescent
nanoparticles) assisted NIR fluorescence imaging and their applications in cervical cancer diagnosis were introduced, and the

future development and application of these techniques were discussed.
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F+8] (Rhodamine) F1ZR-&¥44KIAFR (Polymer
nanosystem) % JLFF NIR 2¢6484F, IE454 ICG
F1 Rhodamine 544 HLOEEIREN 4 B NIR 2864
FEE U RV, X OB ERE I A Ok & T AN AR
N EAE S TR

1 LA RR RN TR R
B SR A

H i H T AP 5 FE SUs 50 NIR
HHLZEHEFE 1ICG, IR-783. Rhodamine .
R AW 9t 9 K kL (Polymer  fluorescent
nanoparticles)

1.1 BHLERICG

A PR 1CG PR I Ky 780 nm, &I
Kk 810 nm, JE B B I H 1 NIR 26kt 2 —
2 2y B R (US Food and Drug
Administration, FDA) ¥ ICG #tt#i T AR I H:
SIS IR C 2P, HAR ICG # FDA 314 &
FIERAGR T C iy, (AHXTEHAFIR LA

S, I ICG BBk 2 A T4 10 e S0 i
WRELLERIE, VR NIR 285634, 1ICG S im 3k &
145 G T AN K SR, 2 e i 38 35 M 5 i 800
AR T S8 A 1 B SRR AR A 4R 20, U i N
W shAE L

ICG LAl 1 7R B8 ), 715 5 i O 9k B &%
(Sentinel lymph node, SLN) J Fl7E & &g T A
H (24281 5 5k SLIN 5% EA T bk E2L 375 A 1 BT 75
FEAEMREAEAS o I R 7300 ol FH A 73 B2 500 A 1 G et
(Blue dye), FA7EGx AUt 2= | BRAM: T 6 fi 1%
SRR o B I N5 IO A R 4 G X & b
— AT SLN 5t Z 3 T AN B B . HUBC
1% 2 A [ P A A AN B A — e TR, T4
JE R o I R A ARSI £ SLN g — (0 47 58
EEEMREETIBRA, HFARBWK, AR
HhO AR . RS O EL K I S 5 ACRE ,
TR R R ET, i TARKE, 1CG

http://journals.im.ac.cn/cjbcn

EB IR R — R O Qb bR ek, AT
B R T B B e 4 i - TR L
2 [ [ PG 45 1 5 BT O 1CG 2SR I IR
A LN AR IR, ZEIG IR LA
fdi /] 20 41281 papadia % #i1 Robson 22421 s Pk
R HK 0.5 mg/kg B9 ICG Flbkid: S e 2205
12-38 JAMZE APy, 022 G B i 3 L O HE
L S2t FFAEHE I 6T Ji L VA A AT RS &
PR, B ik 5 0.5-5.0 mg/kg B9 1CG AKX it L3 ik
PO SRS 1ICG RIS T SLN & fr
B, X W] ICG BAT BT 128 v g
Rk

ICG /RER GGG IA/REAH L, B R
w L B PR ACT ) RS, 1CG R
B — LA B N T S R B . B A
IRJE R BE B i R Andrea P41 MK 1CG
FH L300 F S0 A Yk R E LAY, ST 8 mL
) 1CG 7EE SAb KA W fis , JoRI45 T A 2h & B
TR E S, WE 1 PR, B 1A RIERTE
R 25 TG A R, ] 1B 2 1ICG ARid B
Wbk B2 235 9 ' LA 1]

1 BURYSH B L E M AN R0 3t bLE P
Fig. 1 Comparison of sentinel lymph node biopsy and
indocyanine green fluorescencel®".
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LR, WATTE NIR SO A T & skl
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=383 B 2 mL (2.5 mg/mL) K9 ICG ket , I
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ICG I & s R B E (B 2). SL1HdE
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135-186), W4l ICG %yt & 1) V- {E 22 7 o4
TR L (P=0.22), #9843 ICG frid 4
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1.2 ELOHMNR AN IR-783

IR-783 JE—FB AL NIR 7t yekt, T+
FERARIE 15 A 9 5 e S M S 1 BB 7, i 4
VeI 25367 FIEA TR B BT LB AR 75 B AE
0] 1) fh 2 A8 1 0 5 P g 88 ) 43 25, (8 AT
B SR AE I I 958 358 47 3k 9h 285 Y0 T e 98 1) A K AR Ak
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N R R RS 28 Syt 3 SO =1 e A =11
WA TEE AW T ] IR-783 W] J ] [|] Ak
PEE S0 AN, o A M 1 14 5 BB ) BH B R AR
STHL R NIR 285 Ji 4 3530

Identification of sentinel lymph nodes by indocyanine green and isohydrogen sulfate blue dye

Per-protocol population

Modified intention-to-treat

population
Proportion Proportion
detected (%) n/N P value detected (%) n/N P value
Identification of one or more <0.000 1 <0.000 1
sentinel lymph nodes
Indocyanine green only 98 159/163 96 168/176
Blue dye only 76 124/163 74 131/176
Identification of bilateral <0.000 1 <0.000 1
sentinel lymph nodes
Indocyanine green only 81 132/163 78 138/176
Blue dye only 32 54/163 31 54/176
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Uterine not preserved

Bl 2 ICG FRiE BT 5 5h bk M2 35 82 B F= B9 X 16 B % EE )
Fig. 2 Comparison of pre- and post-imaging of ICG labeled uterine artery angiography
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[33]

B 3 IR-783 fERTE /MR T BB RO K AL I E P
Fig. 3 Fluorescence imaging of IR-783 in subcutaneous
tumor of tumor bearing mice®".

4 IR-783 EFHE/IRBE R HITRATNAIGE
Fig. 4 Fluorescence imaging of IR-783 in related organs
of tumor bearing mice®"),
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F2 HmMNIRABNKAERHEEFHRFRIZH

Table 2 Applications of four NIR organic fluorescent probes in medical research

Organic fluorescent probe Fluorescence/nm Application type Application object References
Indocyanine green 810 Tracer, vascular imaging In vivo [22,24,28,32,48]
Heptamethine cyanine dye IR-783 800 Fluorescence developer ~ Tumor bearing mouse [34,36-37,49]
Rhodamine dye 580 Fluorescent dye Cervical cancer cell (HeLa) [41,47]

Polymer fluorescent nanoparticles 660 Fluorescence imaging, Cervical cancer cell (HeLa) [45-46]

Hydronium detection

2 RELH5REZ

B 2 A 03 ) PR R SR, BT S R
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