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Fig. 1 Characterization of amphiphilic polymer coated QDs

(a) Scheme of the formation of water-soluble QDs in the O/W emulsion system. (b) TEM image of water-soluble QDs. (c) DLS data of the water-soluble
QDs. (d) PL spectra of hydrophobic QDs and amphiphilic polymer coated QDs. — : Hydrophobic QDs; — : Hydrophilic QDs.
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Fig. 2 Characterization of the test strip

(a) Schematic illustration of the test strip. (b) Basic principle of the QD-based lateral flow immunoassay.
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Fig. 3 Characterization of the test strip reader and the results of the detection

(a) Schematic diagram of the test strip reader used for detection the fluorescence intensity on the test line and control line. (b) Picture of the portable test

strip reader integrated with test strip in the cassette and the test results printed out. (c) Photograph of the test strip. (d) Fluorescence imaging of the test

strip excited by an ultraviolet lamp, FCS (up) and 50 IU/L HCG (down). (e) Fluorescence responses of the corresponding test strip in (d)(FCS (up)). (f)

Fluorescence responses of the corresponding test strip in (d) (50 IU/L HCG (down)). The immunoreaction time was 15 min and the sample volume was

100 pl.
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Fig. 4 Characterization of the fluorescence responses of
the lateral flow immunoassay with different biomarkers
(a) Fluorescence responses of the lateral flow immunoassay applied with
AFP (150 wg/L), CEA (150 pg/L), CA199 (150 pg/L), PSA(150 IU/L),
FCS and HCG (150 IU/L) (from left to right). (b) Photograph of the
corresponding test strips in (a). The immunoreaction time was 15 min

and the sample volume was 100 p.l.
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Fig. 5 Effect of immunoreaction time on the fluorescence
responses of the lateral flow immunoassay

(a) HCG group. (b) FCS group. (c) Effect of immunoreaction time on

F/F,. The lateral flow immunoassay was performed by applying 100 .l

FCS and HCG (100 IU/L). Fluorescence signals were recorded at

different immunoreaction time.
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Fig. 6 Effect of sample volume on the fluorescence
responses of the lateral flow immunoassay
(a) HCG (50 IU/L) group. (b) FCS group. (c) Effect of immunoreaction
time on F/F, The fluorescence signals were recorded after 15 min of

immunoreaction.
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Fig. 7 Characterization of the fluorescence responses

of the test strip with different concentration of HCG
(a) Typical fluorescence responses of the lateral flow immunoassay with
increasing HCG concentrations, from left to right: 1 U/L, 5 U/L, 15 U/L,
50 U/L, 100 U/L, 250 U/L and 500 U/L. (b) The resulting calibration
curve of HCG.

M HCG WBER 5 U/L W], PRIAR o] LAy #F H Al 25
LIRSS R SR E, AR KRR E PR 9
IS, RS 2 AR SR I R A,

T SRR, T B BT % R AR A
8 ARIE RN, FAT AT A )T s e S
ARG 0 T AS [ B2 1) HCG bR ifEPL IR (1. 2.
3.9, 7.8. 15.6. 31.25. 62.5. 125. 250. 500 A
1000 U/L) 1) &R ARA AT, IR LA bR 7
PUITIR B (R0 B AR A AR bR, DUE W LL(FVF) )
XTEE A PARFRIS, AT LURLG HE— 4 2k M DG R AR T
bRUERTZE, ikl 7o Fios,

y=0.5193x-0.0078, =0.9949

R 38 D5 1R b A 1t 26 55 5 1 o HCG &1 U
FEARARE AT B A 0.85 U/L.

WIE, BAH BB E 7 R s LRk S
T A A AR iR AR A I R BUREEAT T AR 45 25R
W 8 Fran. W HCG Hp HE BT 1 23,
10 IU/L, MV IN[A] K 15 min. 762406 EKE T,
PAIHR W 55 AN 21 Jlo A i 4R 4% HE 0 I b (ol 2, (H
ST RSO IR ATS 1] LU B3 I (A I £k,
IXFIABAT A I S S e DR AR A& 1 R U
LU RS A IR TR A R AR 4 1) R BBRE 22 8y, 6 T
(LS W R H A ).

Fig. 8 Results of detection of HCG (10 IU/L) by Colloidal
gold (a) and QDs based lateral flow immunoassay (b)
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Development of Quantum Dot-Based Lateral Flow Immunoassay System for
Rapid Quantitative Detection of Human Chorionic Gonadotropin®

YANG Qiu-Hua"”, WANG Xin?", YANG Jiu-Min?, LT Xue", SONG Tao",
GONG Xiao-Qun”, ZHANG Bing-Bo”"™, CHANG Jin"™"
(" Institute of Nanobiotechnology, School of Materials Science & Engineering, Tianjin University, Tianjin 300072, China;
2 Tianjin Medical University General Hospital, Tianjin 300052, China;
3 School of Basic Medical Science, Tianjin Medical University, Tianjin 300070, China;
Y The Institute for Advanced Materials & Nano Biomedicine, Tongji University, Shanghai 200092, China)

Abstract In this work, we developed a novel fluorescent biosensor that integrates a lateral flow test strip with
quantum dot (QD) and a home-made test strip reader for rapid, low-cost, quantitative, and sensitive human
chorionic gonadotropin (HCG) detection. The serum HCG level is a reliable marker for detecting persistent
gestational trophoblastic neoplasia (GTN) and reflects the clinical course of the disease. The biosensor is designed
to combine the rapidness of lateral flow immunoassay and sensitivity of fluorescent immunoassay. The principle of
this biosensor is on the basis of a sandwich immunoreaction that was performed on the test strip and the QDs are
captured on the test line through antibody-antigen reaction and on the control line through the immobilized
secondary antibody. Quantitative detection is realized by recording the intensity of the test line and control line
with our home-made test strip reader. The results are determined by the ratio of the fluorescence intensity of the
test line and control line (/+/Ic), which would cancel out the influence of the stability of QDs and antibody. The
immunoreaction time and the sample volume are optimized to get a higher sensitivity. Under optimal conditions,
the QD-based lateral flow immunoassay system has a wide dynamic range and is capable of detecting a minimum
0.85 IU/L HCG standard analyte in 15 min with 50 pl sample volume. The novel QD-based lateral flow
immunoassay biosensor offers a rapid, sensitive and quantitative tool for point-of-care testing of the level of serum
HCG and shows great promise in other protein markers.
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