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Figure S1. (A) Printing design of the capture antibody on the optimization glass. Antibodies of 
AFP, Antibodies against AFP, CEA, and CA125 at different concentrations in printing buffer 
were printed on the surface of the epoxy group-modified glass. (B) The design for printing on 
the detection glass consisted of the optimal concentration of each antibody and controls (Cy3-
IgG and printing buffer). 



 
 

 
 

 

Figure S2. Optimization of the antibody concentrations. (A) AFP, (B) CEA, (C) CA125. 

 



 
 

 
 

Table S1. Summary of POC multi-target immunoanalyzers [1–3]. 

. Method 
Microfluidic 

platform 

Self-
containe

d 
Time LOD 

Sample to 
answer 

Fabrication of 
disposables 

Noroozi et al. [4] 
ELISA and microarray 

chip 
Semi-automated 
centrifugal disc 

No >1 h _ No Simple 

Kloth et al. [5] 
Chemiluminescence and 

microarray chip 

Microarray chip 
connected with pump 

and valve 
No 6 min Penicillin G 1.1 μg/L Yes Simple 

Chen et al. [6] 
Fluorescence and 
microarray chip 

Microarray chip 
connected with pump 

and valve 
No 30 min T2 0.12 ng/mL, OTA 1.24 ng/mL Yes Simple 

Luo et al. [7] 
Chemiluminescence and 

microarray chip 
Automatic biochip 

reader 
No 1 h 

AFP 2 ng/mL, CEA 0.5 ng/mL, 
CA125 2.3 U/mL 

Yes Simple 

Lee et al. [8] 
Microbead-based 

suspension ELISA assays 
Centrifugal disc Yes 30 min HBsAg 0.51 ng/mL Yes Moderate 

Chikkaveeraiah et al. [9] 
Electrochemical 

immunosensor array 

Array chip connected 
with pump and 

injector 
No 1.15 h PSA 0.23 pg/mL, IL-6 0.30 pg/mL Yes Moderate 

Balakrishnan et al. [10] 
Multi-electrode poly-

silicon nanogap 
Chip connected with 

pump and valve 
No 1 h 

APTES 0.56 mIU/mL, GPMS 2.93 
mIU/mL 

No Moderate 

Gao et al. [11] 
Giant magneto resistance 
(GMR) multi-biomarker 
immunoassay biosensor 

Test card Yes 15 min AFP 0.52 ng/mL, CEA 0.27 ng/mL Yes Complex 

This work 
Florescence and 
microarray chip 

Cassette Yes 40 min 
AFP 0.303 ng/mL, CEA 1.870 

ng/mL, and CA125 18.617 U/mL 
Yes Simple 
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