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Recent years have seen a dramatic increase in efforts to 
enhance  the  accuracy  and  speed  of  existing  clinical 
diagnostic assays, and to devise new techniques for the 
early detection of the onset of disease. In this connection, 
the  term  “biomarker”  has  become  ubiquitous  in  the 
literature. One technology that has not found a prominent 
place in  this  field is  the  biosensor  device.  Aside from 
simple glucose analysis and assay of blood gases, there 
has been virtually no introduction of the biosensor into 
the clinical biochemistry operation, despite considerable 
promise in terms of throughput and possible multiplexing 
of analytical application. Among a number of reasons for 
this,  it  is  evident  that  limit-of-detection  and  the 
interfering role played by the cellular and protein-based 
components of blood and urine are crucial factors. In the 
present  paper  we  discuss  possible  solution  to  these 
problems  through  the  introduction  of  ultra-high 
frequency acoustic physics as a detection mode and new 
surface  chemistry  for  the  attachment  of  probes  to  the 
sensor interface. The latter involves the synthesis of new 

silane agents which are capable of probe attachment and 
avoidance of non-specific binding from components of 
serum. The detection system involves the instigation of 1 
GHz transverse waves in a non-electroded substrate via 
an  electromagnetic  field.  The  sensor  configuration  is 
incorporated into a flow-injection system. 
A second label-free detection system is being developed 
in our laboratory. This is based on the Kelvin physics of 
proteins and nucleic acids attached to indium tin oxide in 
microarray format. This new instrument detects contact 
potential down to a spatial resolution of 100 nm.  
Preliminary work towards the confirmatory detection of 
HIV-1 antibody in blood and of the presence of ovarian 
cancer  will  be  described.  The  latter  represents  a 
formidable challenge since it involves the detection of a 
heat shock protein (HSP10), released by ovarian tumors, 
at very low concentration levels in blood. .Our group is 
working with both antibody- and aptamer-based probes 
for the protein. 
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