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Fig. 1 Schematic illustration (A) and assembly (B) of time-resolved fluorescence (TRF) test card
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Fig.2 Excitation and emission spectra of TRF beads ( A) and effect of delay-time on detection (B) Inset:

partial enlarged view
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Fig.3 Infrared (IR) spectrum of poly stylene ( PS) grafted maleic anhydride (A) and antibody immobilizing

ability of different polymethyl methacrylate (PMMA) surface (B)
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Fig.4 (A) Effect of PS grafted maleic anhydride concentration on detection and (B) change of antibody
immobilizing ability of PS grafted maleic anhydride surface under different relative humidity
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Fig.5 (A) Effect of capture antibody concentration on detection and (B) stability of immobilized capture antibody
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Fig. 6 Standard curve for heart-type fatty acid binding protein ( H-FABP) detection( A) and specificity of test
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&1 M H-FABP (9 [ECR S AR S (n=4)
Table I  Recovery and precision of H-FABP detection at different spiked levels in serum(n=4)

o) H-FABP Bk & aReltties PR TR 2
N Added concentration of H-FABP Average recovery Intra-assay precision Inter-assay precision
o (ng/mL) (%) (RSD,% ) (RSD,% )
1 100.5 1.8 12.8
2 7 97.3 3.8 9.0
3 20 102.1 3.5 5.3
4 50 97.5 6.8 11.1

J91.88 ng/mL, /M HIAEHAEANO0.5, 1.0, 5.0, 10, 20, 40, 60, 80 A1 100 ng/mL ) H-FABP A5 &

M AR (BT B 2 AL 4 k) o KA 10
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GV =2
E 401
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A Microfluidic Fluorescence Immunoassay Test Card for
Rapid Detection of Heart-type Fatty Acid Binding Protein
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"(Key Laboratory of Photochemical Conversion and Optoelectronic Materials ,
Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beijing 100190, China)
*( University of Chinese Academy of Sciences, Beijing 100049, China)
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Abstract A kind of easily assembled self-driving test card was developed for the rapid detection and
quantification of heart-type fatty acid binding protein ( H-FABP) by using time-resolved fluorescence
microspheres as signal probes. It was easy to make microfluidic channel structures with double-sided adhesive
and cut out of test card substrate and cover based on polymethyl methacrylate ( PMMA ) material by laser
cutting technology. The membrane of polystyrene containing maleic anhydride functional groups was coated on
PMMA plate surface by dip-coating method. Further, the capture antibody was immobilized effectively on
PMMA surface by covalent binding with maleic anhydride groups. The cover was treated with plasma treatment
to improve the hydrophilic ability, so that liquid could flow smoothly in the microchannel. The whole analysis
process could be completed within 10 min. There was a very good linear correlation between response and
H-FABP concentration in the range of 0. 5-100 ng/mL( R*=0.9966) , and the detection limit was 0. 1 ng/mL
(S/N=3). The intra-assay precision (RSD) was less than 10% and the inter-assay RSD was less than 15% .
This detection method has the advantages such as high sensitivity, fast detection and good accuracy.

Keywords Heart-type fatty acid binding protein; Detection; Microfluidic system; Time-resolved fluorescence
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