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	Project Title

	Novel sensors/assays for healthcare applications

	Project Highlights:
	1.
	Synthesis of gold nanoparticles with catalytic properties is an important research topic for diagnostic applications.

	
	2.
	We have developed new protocols for integrating gold nanoparticles with substrate-selective polymeric shells – highly desirable hybrid materials with catalytic/molecular recognition functions.

	
	3.
	The proposed work will be delivered by collaborative efforts of World-leading groups with expertise in molecular imprinting and catalysis.

	Project Description 

	Molecular imprinting is the technique of imparting molecular recognition properties in a cross-linked synthetic polymer by polymerisation in the presence of a molecular template. The resultant materials are known as molecularly imprinted polymers (MIPs) and have applications in separations, assays, sensors and catalysis and are often referred to as “plastic antibodies”. For diagnostic applications preparation of the materials as nanoparticles (nanoMIPs) have many advantages, as they can be used as direct replacements for antibodies in existing device or assay formats. We have recently pioneered a solid phase approach to the synthesis of nanoMIPs which is compatible with automation and allows production of nanoparticles with high affinity and specificity. We were able to integrate synthesised nanoMIPs with catalytic gold core turning them into hybrid with recognition and catalytic functions. These materials are highly desirable for replacing enzymes and antibodies in diagnostic applications for healthcare.
Project Aim: In this project it is proposed to prepare nanoMIPs with gold cores and investigate their utility in the production of robust assays/sensors for the detection of pharmaceuticals. The candidate will receive training in molecular modelling, modern methods of polymer synthesis, molecular imprinting, nanoparticle characterisation, electrochemistry, analytical chemistry etc.
Methodology. Polymer composition for selected pharmaceuticals will be optimised using molecular modelling and computational screening. MIP nanoparticles with gold cores will be prepared by a Fenton-like reaction. Synthesis of MIP shells is achieved by localised radical polymerization of monomer mixture triggered by hydroxyl radicals produced by hydrogen peroxide decomposed on the gold surface. The products of this reaction are highly specific and robust composite Au/MIP nanoparticles (Au/MIP nanozymes) with integrated biorecognition and catalytic properties.  MIP nanoparticles will be characterised using DLS, FTIR, SEM, and by affinity assay (Biacore and Octet systems). Developed MIPs will be tested in assays (ELISA format), resonance and electrochemical sensors.
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