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Rapid Detection of SARS-CoV-2 Using an Innovative “Magic Strip”

Di Yang, Jiayi Wei, Hong Zhai, Xin Wang, Taiming Sun, Haole Song, Haiyan Wang "
Department of Chemistry and Chemical engineering, Shanxi Datong University, Datong 037009, Shanxi Province, China.

Abstract: Colloidal gold, a marker widely embraced in commercial point-of-care testing (POCT) for
immunochromatographic assays, is distinguished by its vivid color characteristics. It is environmentally benign,
morphologically stable, and required no further visual modifications. This study details a straightforward process for
fabricating test strips that obviate the need for sophisticated, costly equipment. Colloidal gold, synthesized by reducing
the chloroauric acid with trisodium citrate, was conjugated to the nucleocapsid N protein antibody of SARS-CoV-2.
With the test strip’s visible area, a competitive antibody-antigen-antibody sandwich complex forms, with the red test
line serving as the basis for qualitative analysis of the virus. This detection approach is visually discernible, user-
friendly, rapid (within 10 min), sensitive (detection limit of 0.5 ng-mL"") and cost-effective (each strip costing no more
than 5 yuan). The experimental process offers students an opportunity to engage with the specific biochemical
reactions triggered by antigen-antibody interactions, fostering a deep interest in exploring rapid diagnostic technologies
that integrate chemistry, biology, life sciences and nanomaterials.

Key Words: Colloidal gold; Point-of-care testing (POCT); Immune chromatography; SARS-CoV-2 virus
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®1 AHIRAES XK

8l AP
Aem PH LAk 2 BHEHG/T 3446-2003
FrtE R =4 YI—#GB1886.25-2016
7 1l1L 7% 2 4 (Bovine Serum Albumin, BSA) Je A MR T/WLFBSA 001-2018
X /ES FEMS A MR AT BR A )
% 2 ER A VG AL R GB/T 3800-1999
Z.%-EDTAZE i (pH 5.5) b KRR T16360-500
Tris- #5 B2 2% M i (pH 7.6 K 14) E¥gan 5 £ YRR STH1103
42 £5 2% #h ¥ (Phosphate Balanced Solution, PBS) P 4% 3 BELf L 27 (Sigma Aldrich)
i -20 (Tween-20) P Bl 24k T4k 2 40 CPZE90005-65-6
AR AP B35 I 77 (Proclin-300) G % B B4 L 25 (Sigma Aldrich)
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mAbs117 SARS-Cov-2[ HE AN (4 45 & Bk JE M A R AT BR A )
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R3 MUBE X
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V(g 4tK)/mL V(1%58 422 )/mL V(1%F7 B B = 44)/mL (et 4z )mm Abs
100 1 0.5 529.00 0.944
100 1 1 524.50 1.255
100 1 2 527.50 1.051

100 1 4 518.00 0.988
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M BRLOD (limit of detection)s F5 B8 W7 & A% ity HARE W B =y T2 A A A B 2 . “4LODJH
BUNE, AT B IREAR, BTG 2MEmmas K. mRenT A, s hn i K bt i i & 7 0805
ng-mL 7', IRACSKRENE A ERAS I B, SIS0 KIS DR 2 208 0.25 ngmL T, #HERTHRA
= AAT I H BH A, R34 T B 2SN 0 K B T R 4 SR 0.25 ng-mL TR, il R 1R
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FEA Pis(ng'-mL™") Lot No. 1 Lot No. 2 Lot No. 3
WENE A 25 - (n=0) +(n=5) - (n=0) +(n=5) - (n=0) +(n=5)
KPR 2.0 - (n=0) +(n=5) - (n=0) +(n=5) - (n=0) +((n=5)
15 - (n=0) +(n=5) - (n=0) +(n=5) - (n=0) +(n=5)
1.0 ~(n=0) +(n=5) —(n=0) +(n=5) ~(n=0) +(n=5)
0.5 - (n=0) +(n=5) - (n=0) +(n=5) - (n=0) +(n=5)
0.25 -(n=1) +(n=4) —(n=0) +(n=5) ~(n=2) +(n=3)
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