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Multi-sensing Nanoscale Biochips
A platform for assembling different molecular building-blocks between
nanoelectrodes to allow ultrahigh sensitivity, simultaneous biosensing
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Background

Electrochemical and optical biosensors are the dominant technologies in the global biosensor market but they

typically require long assay time, labelling, sophisticated infrastructure and expensive reagents in point-of-care

diagnostic assays. Current strategies for the fabrication of bio-sensing devices do not allow for combined

ultrahigh sensitivity, low-cost processability, and simultaneous detection of multiple biotargets. Therefore, there is

an unmet need for sensitive, robust, portable, and inexpensive bio-sensing platforms for applications from disease

diagnosis to continuous health parameter monitoring.

Tech Overview

Advances in micro/nanofabrication technologies and the discovery of abundant nanoscale materials, have now

opened up new possibilities for developing novel bioelectronic sensors with the aforementioned characteristics,

which hold great potential for applications in a wide variety of areas, ranging from diagnosis of life-threatening

diseases to point-of-care diagnosis.

Researchers at QMUL have developed a novel solution‑processable (hence low cost) platform for assembling

different molecular building-blocks (for example proteins and aptamers) between independent carbon

nanoelectrodes in order to allow ultrahigh sensitivity with simultaneous detection of multiple biological targets on

a single-biochip at low fabrication costs. It could also provide a biocompatible and flexible platform for the low-

cost fabrication of miniaturized biosensing devices with applications in wearable and/or implantable products. 

Benefits

This technology combines at low cost:

Label free detection

Multi-target detection

Real time sensing with little required sample preparation

Reproducibility and sensitivity

Applications

Given its compatibility with virtually any protein or aptamer biomolecule, this technology provides a platform

biosensor capability with broad applicability. Markets of particular interest include point-of-care and home

diagnosis and emerging smaller markets such as automotive. The platform is expected to be compatible with

blood, saliva and sweat.



Given this technology can carry out single-molecule investigations, which in turn enables monitoring biomolecular

interactions with high sensitivity/selectivity in real time, using small analyte volumes and concentrations, this

technology is also of interest as a research tool in a variety of fields ranging from molecular electronics to

fundamental biology (e.g. single-protein studies of electron transfer in redox proteins). 

Opportunity

QMUL researchers have successfully demonstrated the low-cost assembly via dielectrophoresis of several

aptamer-functionalised DNA-wrapped CNT junctions between electrode pairs and their use for multiplexed

sensing (e.g. cortisol at physiologically relevant concentrations). Currently a proof of concept grant is being used

to further quantify performance and improve the manufacturing process.

QMUL are interested in finding potential licensees and/or development partners.

Patents

A UK patent application was been filed in November 2017.


