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Figure 8. (a) Response to 150mIU/ml, 100ng/ml influenza A or a reference solution free of either analyte 

applied to the chip. (b) Array geometry and the distribution of antibodies on each of the four clusters.  

 

An additional use for the multiple targeted arrays is to provide an internal calibrator against 

which chip to chip variation may be corrected. 

 

5. Stochastic detection 
 

In the above discussion the sensor response is dependant on the current changes typically 

resulting from millions of ion channels. However, the underlying ion channel switch sensor 

is essentially a digital device.  In particular, when the electrode area is reduced so that the 

current pulses from individual channels may be resolved, then the output may be analysed 

as a change in the probability distribution of a series of stochastic events (ref IEEE) 

 

A simple demonstration of the novel processing capabilities is given here using a 

covalently linked dimer of Gramicidin ion channels (bis-gA) incorporated into a lipid, an 

untethered bilayer membrane excised from a giant lipid vesicle seen in Figure 9.  The 

bilayer is supported over the one micron diameter opening of a micropipette as shown 

Figure 10.  Adaptations of the approach to tethered membranes on microelectrodes are an 

obvious extension of this work. Current fluctuations are modulated using a low molecular 

weight compound shown in Figure 11 that blocks conduction of the gramicidin channel.  

The current pulses arising from these channels are a consequence of a different mechanism 

to that of monomeric Gramicidin that normally diffuses in the inner and outer leaflets of a 

bilayer membrane. Current fluctuations have been reported by Stankovic et al. for a closely 

related bis-gramicidin These were thought to arise from conformational interconversion in 

the bis-gA secondary structure. The mechanism generating the current fluctuations is 

unimportant for the demonstration of the data analysis algorithm.  
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