
Flexible Carbon-Based Multisensing Platform for Biometric Monitoring 

In the advancing field of personalized medicine, continuous and non-invasive monitoring of 
physiological and biomechanical parameters is crucial. We present FLEX-Carbon, an innovative 
flexible, wearable multisensing platform capable of simultaneously detecting mechanical and 
physiological signals in real-time. FLEX-Carbon integrates carbon-based sensors directly onto flexible 
Kapton® substrates using laser-induced graphene (LIG) and electrospinning techniques. This 
approach preserves the excellent mechanical flexibility of the polymer while creating highly 
conductive graphene-like layers. 

 

The sensing surface is divided into functional regions: one coated with piezoelectric polyvinylidene 
fluoride (PVDF) nanofibers to transduce dynamic mechanical stimuli such as heartbeats into 
electrical signals, and another patterned via laser writing to form planar three-electrode 
electrochemical sensors with enhanced surface area for improved physiological monitoring. On the 
opposite side, composite nanofibers of PVDF and carbon nanotubes provide piezoresistive sensing 
for static mechanical signals related to body movement and posture. 

 

A patented laser-writing process enables the formation of conductive electrodes on non-
carbonizable polymers, enhancing device integration, biocompatibility, and durability. FLEX-Carbon 
offers a cost-effective, robust, and highly sensitive solution for diverse applications ranging from 
rehabilitation and sports monitoring to chronic disease detection. Its modularity and adaptability 
position it as a strong candidate for integration into smart textiles and next-generation medical 
diagnostics. 

 


