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Abstract: To establish a time-resolved fluorescence immunochromatographic assay for quantitative determination of
carbohydrate antigen 19-9 (CA19-9) in serum, we prepared CA19-9 test strips by integrating double-antibody sandwich
method and fluorescence immunochromatography technique. Carboxy fluorescent microspheres and nitrocellulose
membrane were used as carriers for labeling and coating CA19-9 pairing antibodies. We optimized the process by adjusting
the amount of labeling and coating antibody. According to the linear range, lowest detection limit and precision, We evaluated
the time-resolved fluorescence immunochromatographic assay of CA19-9. When the amount of labeled antibody was 80 pg for
20 pL fluorescent microspheres, and the concentration of coated antibody on the test line was 1.5 mg/mL, the optimal reaction
time was 15 minutes. Assay linear range was 12.5 to 800 U/mL and the minimum detection limit was 6.32 U/mL. The
Within-run and between-run coefficient of variation were less than 15%. Average recovery rate was 101%. By detecting
50 clinical samples in parallel with Roche electrochemical luminescence detection Kit, correlation coefficient was 0.980 6. The
experiment, initially established a fluorescence immunochromatographic detection method to quantitative detection of serum

CA19-9, which has a good clinical application prospect.

Keywords: carbohydrate antigen 19-9, fluorescence immunochromatography, quantitative detection, rapid test
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Table1 The best amount of labeling and coating

FRILME PR B 55, R2JRek, 43511k 12.5-800.0 U/mL,
R?=0.996 8.

2.2 EIEHEN AT E) B E

SEISZESR LI 1o ph AT 7 S5 B[R] )
AL, 12 min J5 T/C{E# T FE, #%E4¢ 15 min
VE R BSERMETE], 15 min 5 S840 T {0R I 25 5
WnE 2 fis .
2.3 AEFIFM

LRPEVE . A CA19-9 ZM:JEMl N 12.5-
800 U/mL.

B fIAG HBR : CAL19-9 5t )2 BT 48 4% 1 Fe f1%
K HBR R 6.32 U/mL.

Fesetk: G5RANEE 2 PR, 4 ke S s i
RrZE R 2 T A2, ARSI R ST .

Coating (mg/mL)

Labeling
(n9) 0.5 1.0 1.5 2.0
40 100-400 U/mL 50-400 U/mL 50-400 U/mL 50-400 U/mL
R?=0.921 3+0.036 R?=0.940 3+0.054 R?=0.902 0+0.037 R?=0.986 4+0.025
60 100-400 U/mL 50-800 U/mL 12.5-800 U/mL 50-800 U/mL
R ?=0.950 2+0.089 R?=0.903 2+0.032 R?=0.953 6+0.043 R?=0.965 7+0.036
80 50-400 U/mL 12.5-800 U/mL 12.5-800 U/mL 25-800 U/mL
R ?=0.953 2+0.055 R?*=0.942 5+0.026 R?=0.996 8+0.046 R?=0.964 5+0.037
100 50-400 U/mL 12.5-400 U/mL 25-800 U/mL 100-400 U/mL
R ?=0.950 0+0.065 R?*=0.962 1+0.037 R?*=0.954 6+0.043 R?=0.965 8+0.032
1 23
2.5
2.0 C
25! /z—x—I—x—l T
g —— 200 U/mL
£ 1.0r —— 100 U/ml.
= —+— 50 U/mL
0.5 %4..4.—*—:—:
0 :1 é II2 II() i() i4

Test time (min)

B 1 mERNEEER
Fig. 1 The results of best detection time.
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B 2 15 min £5MENLER
Fig. 2 The results of UV detection in 15 min. 1: 50 U/mL;
2: 100 U/mL; 3: 200 U/mL.
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Table 2 The results of specific control test

Specific qualit .
P a y Cross-reactive substances

Theoretical concentration of

Measured concentration of

control CA19-9 (U/mL) CA19-9 (U/mL) (X x£S)
1 CEA (400 ng/mL) 200 203.2+0.83
2 AFP (400 U/mL) 200 199.3+0.72
3 CA125 (400 U/mL) 200 189.5+0.93
4 CA153 (400 U/mL) 200 205.6+0.96

Kk 3 kG BT (400 100, 30 U/mL)
Ao I 2 40 25 Ak RS %5 1 23 A 4.32%+0.16%
5.70%+0.21% . 6.02%+0.19%, #t[a]kE %P2 51 K
4.26%+0.18% . 6.46%+0.23% . 7.21%+0.19%. 3
FFE /N 15%MER

NS s TRACSAGIN 3 3 ML A SRS Ky
101%., 103%7F1 99%, “FHEIeEA 101%, FFA2EK,

FE k. Mg R 3, B 4 Fos, R4
Z1E 37 CAEI 24 d )5 THW W R, (HE TIC
{EICHA A Ak, DI AR AR R Pk R A
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Fig. 3 T value of test strip stability.
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Fig. 4 T/C value of test strip stability.
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Fig. 5 The results of clinical sample test.
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i 6 5 A B R 5 R AR O B R R AT
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eSS, AU RS PuikEdE, Wk
BEHER R . AR R 5 43R
W, e 24 7 20 pL ik i e f: CAL9-9 FRicHiif
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WEER P T T B AT, 9K
JEIR B, il AU AR I B Tk (C £K)
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ER R BRRRAERNARGI Y, C0 T
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A MERETE M bR, R ZRER, ek
PEJE RN 12.5-800 U/mL, #t s %k 5 4t 1alks
PERE RN T 15%M 2R, 5 LAY Mg bRk
Y] (CEA. AFP, CA125, CA153) ¥Jss X,
55 RHAR2E R IR L, JLAHC R 5 k5 0.980 6.
B G2 R GG CAL9-9, H T &Rk &
Bt RHRAVEN GVESREGE, R EE B rY A 2
FHEE EA G, K a) 5 2 20 min; 1M CA19-9
PN ST AR S0 A AL e S A N B 20K
A, PR . RAER R, R 2k I 20 T
A4y, 15 min BRRTHHZ5 L, figi /2 52 4 X R B
R0 KN 1 & VAR S 1 1 il 23/ N1 AN
DS FE 98 . B 2 IR 55 DR EUE A ) CAL9-9
PN ZATRIN s, HLAG VR AE I R A
Ho HE—HFF0R I CAL9-9 2y )2 Mk
AUAIAE b, IR I AR AR Bt S L
FHT R RAT T Hehit
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