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Abstract: In this study, with citric acid as the carbon source, histidine as the nitrogen source, and copper sulfate as
the auxiliary reagent, copper/nitrogen co-doped carbon quantum dots (Cu/N-CQDs) with high fluorescence perfor-
mance were successfully prepared by a one-step hydrothermal method. The co-doping of Cu/N enriches the functional
groups on the surface of CQDs, effectively regulates the surface state of CQDs, and significantly increases the fluores-
cence quantum yield of Cu/N-CQDs to 30%. The research found that sulfasalazine (SSZ) can effectively quench the
strong fluorescence performance of Cu/N-CQDs and shows a good linear response relationship within the concentration
range of 0. 5-45 pmol/L., with a detection limit as low as 1. 7 nmol/L.. This detection mechanism may be based on the
static quenching process generated by the formation of non-luminescent complexes between SSZ molecules and Cu/N-
CQDs. This method was applied to the content determination of commercially available SSZ tablets, and experiments
on the recovery of SSZ in samples and serum were conducted. The recovery rate could reach 95. 13% to 103. 2%, with

a relative standard deviation of less than 5%. It indicates that this method is accurate, sensitive and has good selectivity.
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Fig.1 Schematic diagram of the mechanism of preparation

and detection of SSZ by Cu/N-CQDs
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Fig.2 (a) TEM image of Cu/N-CQDs (Insets: size distribution and HRTEM image). (b) TEM image of N-CQDs (Insets: size

distribution). (¢)XRD spectra of Cu/N-CQDs and N-CQDs
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Tab. 1 Determination of fluorescence quantum yield of N-

CQDs and Cu/N-CQDs

A vx/ A’ Hn/
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nm nm

iR ZE T 340/324 440/455 0.003/0.005 59 864/19 816 0.55

N-CQDs 340 414 0. 040 34 430 0.03

Cu/N-CQDs 325 400 0.039 83 960 0.30
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Fig.4 (a)Fluorescence emission spectra of Cu/N-CQDs under different excitation wavelengths. (b) Comparison of fluorescence

emission spectra between Cu/N-CQDs and N-CQDs. (¢)UV-Vis absorption spectra of SSZ, Cu/N-CQDs and their mixture
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Tab.2 Calculation of Stern-Volmer quenching constant Tab. 3  Fluorescence lifetime of Cu/N-CQDs and Cu/N-CQDs+
(K,) and equation fitting results SSZ
T/°C Linear regression equation K, /10™ R Sample 7,/ns 7,/ns ths X
_ 4
20 AF=9.13x10 ¢+0. 70 913 0.9906 Cu/N-CQDs 2.29(36.67%) 8.47(63.33%) 6.20 0.8622
30 AF=8.30%10°c¢+0. 76 8.30 0.9927
40 AF=8.20%x10%+0. 67 8. 20 0.994 9 Cu/N-CQDs+SSZ  2.40(36.93%) 8.76(66.07%) 6.40 0.8289
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Tab.4 Comparison of SSZ detection methods

e Jr i 2t YE B/ (wmol - L) Kt B /(nmol - L) SCHR
MWCNTCOOH/BA-SPCE i fk 2 1. 0~70 30 [37]
Th-DPA it & ¥ 9 GARE 0. 08~6,1~100 60 [38]
Nd,N-CDs 2 S HR £ 0. 1~50 50 [39]
[FER7S 25~125 828 [40]
JUNE S 30~360 — [41]
Cu/N-CQDs ZEEH 4T 0.5~45 1.7 AL

3.7 EERESE

Fie B IS 7 vk XA 4ERY SSZ 2 v kAT
THREI . 5 AR IR S R AT A B I E AT
a5 1) R e O QT [T = e Rl )
i s S B o D A L BF 0. 05 mL Ak RS B AE S

WWMA 10 mLAg Wik R WESHLLE
L% 07 R B R R 95, 13%~103. 2% , A X bk
WER 22 (RSD) /N T 5% 45 B F W, 3% I7 v: A
PR SRR R A, LA A 0 S B
M E .

R5 HRPSSZEENWERLBWENE (n=5)

Tab.5 Determination of SSZ content and recovery rate in tablets (n=5)

Labeled quantity/ ~ Determination result/ Add/ The measured value of

Samples Recovery/%  RSD/%
(mg-tablet™) (mg-tablet™) (pmol-L7™") add/(pmol-L™")

2.00 1.94 97. 00 1.25
Tablet 1 250 241 6. 00 5.59 96. 53 0.51
12.0 11. 4 95.13 0.51
2.00 1.93 96. 29 0.40
Tablet 2 250 247 6. 00 5.89 98. 10 0.14
12.0 12.1 100. 8 1.52
1. 00 1.01 101.0 1.41
Serum 0 0 5.00 5.16 103.2 3.64
10.0 9.82 98. 20 2.84

AW 5% 38 3 — 2P K B B ) A% Cu/N-
CQDs. H1% F N-CQDs, Cu/N-CQDs [A Cu 5 N iy
I IRAE R, 287 R B F T E 30%, B
PR N A SRR B R . LA Cw/N-CQDs 1
H) SSZ NIRRT RS KBS H T
SSZ BRI, J7 v 1 2P I A L A H RRAIK =
1.7 nmol/L, i F N-CQDs 4 ¥ . % & & 9t T

e fig Sy o, HAE T8 SSZ R & & M E 5 il i
A [l i S 58 v [ i R R A, 58 43 Ik W]
AR SS7 52 b K I i B AT IR A L R B L 0k R 4
(08 #, Sl SSZ Ay K v M B A T T &R Y BT
Jiik o

AR R T S AR I S AT 2L -
http://cjl.lightpublishing. cn/thesisDetails#10.37188/
CJL.20250208
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