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enabled fabrication of flexible and transparent pH sensor with Near-Field
Communication for in-situ monitoring of wound infection, Sensors and Actuators B:
Chemical https://doi.org/10.1016/j.snb.2018.04.004

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.snb.2018.04.004
https://doi.org/10.1016/j.snb.2018.04.004


1 

 

Laser-enabled fabrication of flexible and transparent pH sensor with Near-

Field Communication for in-situ monitoring of wound infection  

 

Rahim Rahimi1, 2, Uriel Brener1, 2, Shirisha Chittiboyina3, Tahereh Soleimani4, 

David A. Detwiler5, Sophie A. Lelièvre3, and  Babak Ziaie1, 2* 

 

1School of Electrical and Computer Engineering, Purdue University, West Lafayette, IN, USA 
2Birck Nanotechnology Center, Purdue University, West Lafayette, IN, USA 
3Department of Basic Medical Sciences, Purdue University, West Lafayette, IN, USA 
4College of Human Medicine, Michigan State University, East Lansing, MI, USA 
5Nanovis, West Lafayette, Indiana, USA 

 

Highlights 
 The device consists of a flexible and disposable pH sensor that is interfaced with a 

custom-designed NFC tag. 

 Fabrication process uses low-cost materials and simple laser processing  

 The sensor has a sensitivity of −55 mV/pH with optical transparency for visual 

inspection. 

 

Abstract 

The pH of the wound milieu can provide valuable information regarding wound condition as 

related to early diagnosis of infection. Existing devices for measurement of wound pH are 

often expensive with readout systems that require trained personnel, making them impractical 

for clinical or home usage. This work reports on the development of a low-cost smartphone-

based pH sensing platform that consists of a disposable, flexible, and transparent pH sensor 

interfaced with a custom-designed flexible, battery-less, and reusable near-field 

communication tag. The fabrication of the disposable potentiometric pH sensor, combines 

low-cost screen-printing with electro-polymerization of polyaniline on transparent electrodes 

that are fabricated by direct laser scribing of indium tin oxide (ITO) films. The sensors have a 

high sensitivity of −55 mV/pH within the physiologically relevant range of pH 4–10, with 

optical transparency to enable visual inspection of the underlying tissue. The sensor was 
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