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Abstract 

• Ability to simultaneously measure changes in ethanol 

concentration within specific brain structures in conjunction 

with other neurotransmitter levels is essential to the study 

of alcohol abuse. 

 

• To date, ethanol detection in the CNS is accomplished 

using microdialysis techniques, typically coupled with 

headspace analysis methods for quantitation. 

 

• Applying biosensor technologies to the in vivo 

measurement of ethanol proves to be a sensitive and 

selective platform for monitoring changes in brain ethanol 

concentration. 

 

• Second-by-second alcohol biosensor readings can then be 

paired with biosensors specific for other analytes such as 

glutamate. 

 

Experimental Methods 

Figure 5: A)  Model 8163 Wireless Basestation is used to receive data from Model 8162 Wireless Potentiostats which are mounted on the 

heads of experimental animals allowing for unencumbered data acquisition.  B)  The Model 8162 Wireless Potentiostat resides within an 

enclosure mounted to the skull of the animal.  A biosensor(s) is then introduced to an implanted guide cannula at the time of experiment 

and connected to the head-mounted potentiostat.  C)  Above; pictured is a rat with the head-mounted enclosure, below; for mice, a 

tethered recording option is available. 

Conclusions 
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• Guide Cannula (BASi MD-2255) were implanted in mPFC (A: +3.2, L 1.5, D: -2.5)  of male Wistar 

rats.  Following surgery, rats were allowed a recovery period of at least five days. 

 

• Following the recovery period, alcohol biosensors were inserted into the guide cannulas and 

connected to a wireless potentiostat.   

 

• Biosensors stabilized for three hours, at which time the rats were dosed with ethanol (1 g/kg IP).  

Recordings continued for an additional three hours. 

 

• Biosensors were then explanted and immediately calibrated in vitro.  

• Alcohol biosensors are an excellent tool for acute in vivo 

experiments lasting approximately six to eight hours. 

 

• Alcohol biosensors are not influenced by endogenous 

compounds. 

 

• Alcohol biosensors can be used to measure changes in brain 

ethanol concentration. 

 

• Alcohol biosensors may be used in conjunction with other 

biosensors (such as glutamate specific biosensors) for 

simultaneous tracking of neurotransmitters with changes in brain 

ethanol concentrations. 

Biosensor Construction 

• Alcohol oxidase is immobilized on the probe surface  to convert ethanol into H2O2 

as an enzymatic by-product. 

 

• Enzymatically produced H2O2 is oxidized at the working electrode at an applied 

potential of 0.6V. 

 

• The inner membrane prevents interfering compounds from reaching the 

measurement surface. 

 

• Integrated design incorporates both the working (Pt-Ir) and reference (Ag/AgCl) 

electrodes in a single implantable probe. 

 

• Probes are compatible with guide cannulas for use in mice and rats. 

Figure 1: Diagram of a biosensor 
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Figure 2: Representative in vivo recordings from two alcohol biosensors implanted contralaterally in the mPFC of a 

Wistar rat.  An ethanol bolus (1 g/kg) was delivered at the sixty minute mark.   Data were transformed to changes in 

ethanol concentration based on each sensor’s post-calibration value. INSET: The raw, untransformed data as 

acquired through the PAL 8400 acquisition software. 

Figure 3:  The blue trace is the averaged responses (with standard deviation shown in black) of seven alcohol 

biosensors implanted in the mPFC. INSET:  Example linearity plot for an explanted alcohol biosensor in an oxygen  

saturated solution. 

Figure 4:  In vitro  interference testing of the alcohol biosensor.  Compounds tested: ethanol, glucose, lactate, 

glutamate, norepinephrine (NE),  serotonin (5-HT), dopamine (DA) and ascorbate. 

Results 
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