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Novel oxazine fluorescent dyes for intraoperative neuroimaging
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Abstract

dures and reduce the incidence of intraoperative nerve injury. In this study, the structure of oxazine mother nucle-

Nerve-specific fluorescent agents can be used as nerve markers in animals to guide surgical proce-

us was modified. A series of oxazine derivative fluorescent dyes YQN-3-YQN-6 were obtained by mass spectrome-
try and "H NMR, which can highlight the peripheral nerve structure of rats. Among a series of targeted fluorescent
dyes, YQN-3 had emission peaks near NIR and showed highly specific nerve targeting signals in the brachial plex-
us and sciatic nerves 4 h after intravenous administration. In addition, YQN-3 can accurately locate and identify
recurrent laryngeal nerves during thyroidectomy, thus preserving the integrity of these nerves during surgery.
With its simple synthesis and low toxicity, YQW-3 can be potentially applied for clinical neural tissue imaging.
Key words fluorescence guided surgery; oxazine; fluorescent dye; fluorescence imaging; nerve targeting
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Scheme 1  Synthetic route of YQN-3-YQN-6
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Figure 1 Mass spectra of YQN-3
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Figure 3 Mass spectra of YQN-4
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Figure 4 'H NMR spectra of YQN-4
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Figure 5 Mass spectra of YQN-5
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Figure 7 Mass spectra of YQN-6
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Figure 9  Absorption spectra of fluorescent dyes YQN-3-YQN-6
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Figure 10 Emission spectra of fluorescent dyes YQON-3-YQN-6

WoR AL, AT H T AR PSR, 7
FUR BRI BR T AR R v, BARBR YD BR TS , 7T LA
FH Y QN-3 X6 e i i 28 474G A0 ﬁﬁﬁxﬁlﬁﬁﬁ?*
Tob R P 2 T AR, R] BRI B AE AR S X A 22
IR, AT A S« e, 4¢7I<FM'MD%
N REATEIBR , 200 B S HE Y (20047 , 45 51 R
PR, SN E 12 FR



5% 53 5% 6 1 FLBAE % HRTEE R AR S 2% 723
N. N N. N
" gl K ‘ , .
IO AR ogﬁolfl,@ QHLIJQLNC On on;jﬁ?
Oxazine 4 YQN-3 YQN-4 YQN-5 YQN-6
5
5
a
=
R
£}
=
E
=]
g @]
2
£ 3
gy
@
59

Figure 11 n vivo nerve imaging of oxazine 4, YQN-3, YQN-4, YQN-5 and YQN-6 (scale: 5 mm)
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Figure 12 Imaging of YQN-3 in thyroid operation

Th: Thyroid; Tr: Trachea, blue arrow indicates recurrent laryngeal nerve (scale: 200 pum)
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Figure 13  Cytotoxicity test of YQN-3 and oxazine 4 on U87 cells
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