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Table S1. A comparison of the mFICTS and referenced immune assays for tumor markers.



Figure S1. (a) Bright-field and fluorescence-field images of solutions containing Cy5; SPMN; and Cy5 

with SPMN. (b) Fluorescence images of solutions containing Cy5 and Cy5 with SPMN on the 

nitrocellulose membrane.

Figure S2. (a) Bright-field, fluorescence-field images and the fluorescent intensity change value of 

solutions without or with different concentrations of CEA antigen; (b) Bright-field, fluorescence-field 

images and the fluorescent intensity change value of solutions without or with different concentrations of 

CA153 antigen. 

 

Figure S3. Size distribution of SPMN with different Fe3O4 MNPs content. (a) The Fe3O4 MNPs in one 



SPMN with the concentration 3.6 mg/mL, (b) 6.0 mg/mL, (c) 8.4 mg/mL.

Figure S4. Colorimetric signal intensity under different concentrations of CA153 Ab-SPMN. The 

concentration of CA153 antigen were 0 U/mL, 5 U/mL and 200 U/mL respectively. 

Figure S5. (a) The numerical simulation of single test line mFICTS and double test lines mFICTS for 

CEA. (b) The numerical simulation of single test line mFICTS and double test lines mFICTS for CA153. 



Figure S6. The effect test time of mFICTS. (a), (b) Qualitative detection time for CEA and CA153. The 

concentration of CEA antigen was 100 ng/mL and CA153 antigen was 100 U/mL.

Table S2. Clinical data analysis of patient serum by using the mFICTS.
Sample 

size

Error 

Number

Error 

Rate

Sample 

size

Error 

Number

Error Rate

CA153

 Positive Sample 32 2 6.25%

CEA

 Positive Sample 20 1    5%

CA153

 Negative Sample 18 1   5.57%

CEA 

Negative Sample  30 2 6.67%

   In All 50

  

    3

  

  6% In All 50 3 6%



Figure S7. Linear fitting method for our test results and ECLIA detection results. (a) Linear fitting for 

CA153. (b) Linear fitting for CEA.

Figure S8. (a) The test strip which was cut into 3 mm preserved in the silver paper. (b) The sealed 

package of mFICTS. (c) Three repeat tests for the fluorescence intensity F0 before reaction at 0, 3, 7, 10, 

14 days.
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Calculate the number of oil-soluble Fe3O4 NPs in one PLGA-Modified water-soluble super-

paramagnetic nanosphere (SPMN). 

Np=ncV1/V2                    Eqn.1

Np is the number of Fe in one Fe3O4 NPs, nc is the number of Fe atom in one Fe3O4 cell; V1 is the volume 

of Fe3O4 NPs; V2 is the volume of Fe3O4 cell.

C1=NACFe/(NpMFe)        Eqn.2

C1 is the particle concentration of Fe3O4 NPs; NA is the Avogadro Constant; CFe (μg/L) is the mass 

concentration of Fe atom which measured by the ICP-MS; MFe is the relative atomic mass of Fe atom.

C2=Cm/[4/3π(d/2)3ρ]     Eqn.3

C2 is the particle concentration of PMAO-Modified water-soluble super-paramagnetic nanosphere 

(SPMN); Cm is the mass concentration of SPMN, ρ is the density of the SPMN. 

N=C1/C2                 Eqn.4

N is the number of oil-soluble Fe3O4 NPs in one PMAO-Modified water-soluble super-paramagnetic 

nanosphere (SPMN)

The quenching efficiency of the SPMN to the Cy5 molecules 

                       nCy5=c(Ab)*V(Ab)*RCy5/Ab /M(Ab)   Eqn.5

nCy5 is the molar mass of Cy5; c(Ab) is the particle concentration of the capture antibody; V(Ab) is the 

reactive volume of capture antibody; RCy5/Ab is the ratio of the Cy5 number with an antibdy; M(Ab) is the  

relative molecular mass of the antibody.

                        Nquench=nCy5*(F0-F)/(nSPMN*F0 )     Eqn.6



Nquench is the quenching capacity about one SPMN relative to Cy5 molecules. nSPMN is the reactive molar 

mass of SPMN; F0 is the fluorescence intensity before reaction; F is the fluorescence intensity after 

reaction.


