
 

 

 

 

 

Lecture on:  

Biosensor detection in biological 

fluids: problems and perspectives 

 

An issue that has seriously plagued the 
development of biosensors for many years is the 
“fouling” of device surfaces by unwanted 
components from biological samples. This 
problem is severe enough that it has meant that 
there is virtually no application of the technology 
in the clinical biochemistry laboratory. Similar 
difficulties apply in terms of the employment of 
microfluidic and so-called “lab-on-a-chip” 
devices.  

The placement of a solid sensor into blood, urine, 
serum or tissue, will result in responses, Xn: 
according to the following matrix: Xn  = Sn1C1 + 
Sn2C2 +.......SnnCn where C and S values 
represent the concentration of biological 
elements in proximity to the device, and the 
response sensitivities, respectively. A selective 
response implies maximization of one S value 
and a minimization of all other S values. To a first 
approximation, it is necessary to bind the analyte  
on the device surface to allow the sensor 
response and to repel or avoid such binding of all 
other elements. Accordingly the sensor signal will 
be a composite of the nature of the attachment 
process and the nature of the physical 
perturbation caused by the probe-analyte 
complex.  
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The avoidance of non-specific adsorption (NSA) 
is highly dependent on the particular surface 
chemistry imposed on a device. Over many years 
a variety of strategies have been employed to 
effect NSA reduction with some emphasis on 
control of surface free energy and related factors.  
In our work we are addressing the physical 
chemistry of surface modification through the 
synthesis of new silane-based, linker molecules. 
These moieties are bifunctional, long chain 
trichlorosilanes containing a PEB backbone. In 
practice they are mixed with shorter chain diluent 
species in order to produce a mixed self-
assembled monolayer of linker/spacer.  The 
surface configuration is tested using quartz 
based electromagnetic acoustic physics operated 
at frequencies approaching 1 GHz. The linker is 
used to attach a variety of biochemical probes 
ready for analyte/biomarker attachment and 
detection in serum.  
 
Finally, the use of our surface chemistry 
approaches for the detection of antibodies to HIV 
virus in serum will be described in addition to 
preliminary work on the assay of biomarkers for 
ovarian cancer and aptamer-based detection of 
cocaine. 
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