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[ Abstract] Background and purpose: Tracer is the key to sentinel lymph node biopsy, but the traditional fluorescence tracer
could not target at sentinel lymph node with weak intensity. A new near-infrared fluorescence tracer polymethylene cyanine dye
Cy754 with stronger permeability and intensity was synthetized and combined with rituximab (Rit) to produce a new near-infrared
fluorescence-target tracer Cy754-Rit. Methods: The new near-infrared fluorescence tracer Cy754 was synthetized by chemical
method, and the basic parameters including molecular weight, absorption and emission spectra were tested. The molecule of Cy754
was combined directly with Rit to produce Cy754-Rit. The Cy754-Rit was analyzed for labeled rate, molecular integrity, and

molecular immune activity. The fluorescence intensity of Cy754-Rit was compared with indocyanine green (ICG)-Rit by using near-
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infrared fluorescence detector. The safety limitation was tested. The localization ability of Cy754-Rit was tested in animal model of
sentinel lymph node and compared with Cy754, ICG-Rit and radiotracer. Results: The molecular weight of Cy754 was 818, and the
absorption and emission spectra were 740 nm and 760 nm. The Cy754-Rit was intact and kept the immune activity of Rit. The Cy754
labeled rate of Rit was 100%. The fluorescence intensity of Cy754-Rit was stronger than that of ICG-Rit (3.08x10" vs 6.56x10°).
The Cy754-Rit was bacteria- and pyrogen-free, and was safe to body with location injection. The best molarity ratio of Cy754-Rit
was 80 : 1. The Cy754-Rit could identify the location of sentinel lymph node which was accorded with the radiotracer and had a
stronger permeability than ICG-Rit (14.3 mm vs 13.2 mm). Conclusion: The method of producing Cy754-Rit is simple, effective and
non-radioactive. The fluorescence intensity of Cy754-Rit is stronger than that of traditional tracer. The Cy754-Rit could identify the

location of sentinel lymph node in the animal model of sentinel lymph node but should be validated by clinical trial before its use in

clinical practice.

[ Key words ] Sentinel lymph node; Target tracer; Rituximab; Polymethylene cyanine dye; Lymphoscintigraphy
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Fig. 1 The chemical synthesis route of a new polymethylene cyanine dye Cy754

1: Cyclohexanone; 2: 2-chloro-1,3-dimethylacyl ring ethylene; 3: 2,3,3-trimethyl-3H-indole; 4: 2,3,3-trimethyl-1-(4-sulfonyl butyl)-4,5-indole

ammonium salt
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®1 Cy754-RiteBEHHEBRNER
Tab.1 The color reaction results of Cy754-Rit molecular immune activity
Item IgG Rit 1 2 3 4
Control
Cy754-Rit - - + + + + + + + + + +
R2 BRF¥EEXRRWNCY754-RithAE N EZNER
Tab. 2 The results of gel semi-quantitative experiment to test bacterial endotoxin in Cy754-Rit
Endotoxin concentration Added solution Diluting liquid Dilution multiples Actual concentration Result
No Cy754-Rit Reagent water 1 No
2 No
4 No
8 No
2* Cy754-Rit No 1 2* +
2* Reagent water Reagent water 1 2* +
2 in +
4 0.5 +
8 0.25 +
No Reagent water No No No

A: The sensibility of Limulus tests (EU/mL)
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JE . OREIE R AN NE ) ¥9OK A BECy754-Rithk
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PR CyT54-Rit, FfEYIRE AT : 80, JF

XHEATSLNGE ML IIAISERTSE (1512C) .

B2 WABBREFENMERIRERHITL LR
Fig. 2 The fluorescence intensity was tested in different samples
by the fluorescence detector

A: The detection results of Cy754 and ICG before coupling reaction; B:
The detection results of Cy754-Rit and ICG-Rit after coupling reaction;
C: The detection results by clinical fluorescence imaging system
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Tab.3 The results of SLN identification from four groups with different tracers

(n)

Group Lymphatic imaging Percutaneous SLN imaging Strip skin SLN imaging SLN permeability depth D/mm
Cy754-Rit 10 9 10 14.3 (12-16)
ICG-Rit 10 4 6 13.2 (12-15)
Radiotracer - 10 10 16.5 (14-18)
Cy754 10 0 0
LT EAT 4B 1] SLNAE T B8 2 2 G 1] 735 B 571
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