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Abstract: In this article we present a model for molecularly imprinted polymers, which 

considers both complexation processes in the pre-polymerization mixture and adsorption in 

the imprinted structures within a single consistent framework. As a case study we 

investigate MAA/EGDMA polymers imprinted with pyrazine and pyrimidine. A polymer 

imprinted with pyrazine shows substantial selectivity towards pyrazine over pyrimidine, 

thus exhibiting molecular recognition, whereas the pyrimidine imprinted structure shows 

no preferential adsorption of the template. Binding sites responsible for the molecular 

recognition of pyrazine involve one MAA molecule and one EGDMA molecule, forming 

associations with the two functional groups of the pyrazine molecule. Presence of these 

specific sites in the pyrazine imprinted system and lack of the analogous sites in the 

pyrimidine imprinted system is directly linked to the complexation processes in the pre-

polymerization solution. These processes are quite different for pyrazine and pyrimidine as 

a result of both enthalpic and entropic effects.  
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1. Radial Distribution Functions g(r) in the MIP_PRZ and MIP_PMD Pre-Polymerization 

Mixtures at 298 K 

Figure S1. Radial distribution functions g(r) for: (a) the templates (PRZ, PMD) and 

methacrylic acid (MAA) in the corresponding pre-polymerization mixtures. These are 

molecule-molecule distribution functions, calculated using the centers of mass of the 

molecules; (b) atom H1 (in MAA) and nitrogen atoms in PRZ and PMD.  
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Figure S2. Radial distribution function g(r) for atom O4 (in MAA) and carbon atoms in 

PRZ, with C1 in blue, C2 in red, C4 in green, C5 in black.  
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Figure S3. Radial distribution function g(r) for atom O4 (in MAA) and carbon atoms in 

PMD, with C1 in blue, C3 in red, C4 in green, C5 in black.  

 

2. Computer Visualizations of Adsorption States 

Figure S4. A snapshot of a typical configuration of PRZ (shown as an aromatic ring of 

dark blue color) adsorbing in MIP_PRZ material at 298 K. 
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Figure S5. Computer visualizations of typical configurations of templates adsorbing in 

binding sites of model imprinted materials. Top row of snapshots is for PRZ in MIP_PRZ. 

Bottom row is for PMD in MIP_PMD and MIP_PRZ (on the right). 
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