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S1. Chemical structures of atenolol and labetalol. At the top is atenolol with molecular formula C14H22N2O3, 

in the lower part is labetalol with molecular formula C19H24N2O3. 

 

 

 
S2. SEM of the GBs used for the solid-phase synthesis of nanoMIPs. 

 
 
 
 
 
 
 
 
 
 
 



 
S3. Surface activation of glass beads and immobilization process of the target molecules (atenolol and 

labetalol) through a imine coupling chemistry. 

 

 

 

 

 

 

 

 

 
 



 
 
S4. FT-IR spectra of unmodified GBs and amine-functionalized GBs. Spectrum marked in blue indicates 

standard GBs (GBs-bare) and green color  corresponds to the spectrum of GBs after reaction with APTMS 

(GBs-NH2). 

 

The figure presents the FT-IR spectrum of standard GBs (SiO2), marked in blue color (GBs-bare), 

and the spectrum of GBs modified with APTMS (SiO2-APTMS), marked in green  color (GBs-

NH2). They were used to identify certain specific functional groups in a molecular structures. The 

absorption bands represent areas of the spectrum where occur certain bond vibrations. According 

to scientific data, the absorption band in the region around 1040 cm-1 corresponds to the vibration 

of (SiO)n groups, the vibration band at 3440 cm-1 is attributed to the presence of hydroxyl groups 

(-OH) and at and 1633 cm-1 surface silanol groups with hydrogen bond and the remaining adsorbed 

water molecules . The band at 973 cm-1 is assigned to Si-OH stretching. The bands at 787 cm-1 and 

467 cm-1 are assigned to Si-O-Si stretching and Si-O-Si bending. New bands can be found after the 

modification with the coupling agent APTMS. The presence of NH2 groups is reflected by the 

vibration band at 1421 cm-1, 1421 cm-1 and 3770 cm-1. The results show that APTMS has been 

successfully immobilized and the surface of GBs contained  primary amine groups. 

 
 
 
 
 
 
 
 



 
 
 
 

 
S5. Schematic illustration of a competitive pseudo-ELISA including nanoMIPs immobilized on the 

microplate surface. The figure presents binding competition between free analyte and analyte conjugated 

with HRP. 

 

 
 
 



S6. The results obtained for different dilutions of the HRP-A, HRP-L conjugates and controls. Blue bars 

represent absorbance corresponding to the binding of the conjugate and nanoMIPs-A, green to the binding 

of the conjugate and nanoMIPs-L, red and purple are controls, without coated nanoMIPs. 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S7. HRP-A conjugate and HRP-L conjugate dilutions in milli-Q water. Calculated ratios of the signal from wells with 

nanoMIPs to the controls (without coated nanoparticles) are presented on the right . 

 
 
 

 
S8 A). Analysis of variance ANOVA for data 8 (A) 

 

Dilution HRP-
Atenolol 

Ratio Dilution HRP-
Labetalol 

Ratio 

1:200 10.10 1:200 3.14 

1:400 6.49 1:400 3.34 

1:600 5.55 1:600 3.00 

1:800 7.57 1:800 1.69 

1:1000 6.42 1:1000 1.78 

1:1200 6.20 1:1200 1.93 

1:1400 3.42 1:1400 0.25 



 
 

S8 B). Analysis of variance ANOVA for data 8 (B) 

 

 

 

 
 
S8 C). Analysis of variance ANOVA for data 8 (C) 

 
 
 
 
 
 
 



 
 
S8 D). Analysis of variance ANOVA for data 8 (D) 

 


