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The invention is part of the field of application of sensors, in particular it is an innovative sensor 

capable of making precise measurements of pH. 

The most widely used systems are currently based mainly on the use of classic glass membrane 

electrodes, which make use of the measurement of the difference in potential that occurs on the 

two surfaces of a porous glass membrane; this type of electrode is robust, versatile and precise, but 

has the disadvantage that it cannot be miniaturized nor be considered a "disposable" device.  

For less precise but rapid measurements, we resort to the use of "litmus paper", i.e., small strips of 

paper or plastic containing substances (pure or mixed) capable of changing colour as the pH of the 

solution in which they are immersed changes. In this case, the economic advantage and the speed 

of response are associated with the need for reading by an operator, poor accuracy and interference 

in case of coloured solutions.  

Thus, the purpose of the present invention is to provide a sensor that solves the above technical 

drawbacks.  It is the purpose of the present invention to provide a sensor that allows to accurately 

monitor the pH value and its variations over time, that is sufficiently inexpensive to be used for a 

limited period and then thrown away, that interfaced to a suitable reading system allows the 

acquisition of data even automatically and / or remotely, and that is versatile, so usable in different 

environments and different applications. The device is designed to be easily produced in industry as 

a "disposable" tool. 
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The invention is thought to have great versatility at the level of industrial applicability. The knowledge and the 

measurement of pH can be relevant in the environmental field (e.g., waste and water characterization), in the process 

field (e.g., in the industry for the preparation of chemical baths for painting and plating) and in the quality control field 

(e.g., in the food industry to monitor fermentation processes, for the characterization of fruits, vegetables and drinking 

water or in the cosmetic field for the analysis of creams, gels, shampoos). 
 

The sensor object of the patent can also be used in the medical field, knowing the basicity or acidity of an environment 

is essential in this area. For example, the measurement of the pH of the exudate produced by the exposed 

subcutaneous tissue of a wound allows to monitor and prevent the onset of serious bacterial infections, which may 

require the amputation of the affected limb. The knowledge of the pH variation can be of interest also in the sport field, 

for the evaluation and monitoring of the composition of body fluids during physical exertion. 

Industrial applications 



Possible  
developments 

The graphene oxide sensor, object of the invention, was used for pH measurement of 

liquids and in pH determination of exudate samples from a patient with a venous ulcer. 

The measurements obtained with the sensor were overlapping to those taken by a 

commercial pH meter with the additional advantages due to the versatility and 

automaticity of the proposed system.  

 

The sensor will need to be tested under a wide range of conditions in order to be used 

in practice in all its potential fields of application. 
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