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ABSTRACT

It is a necessity to invent a tool that can help in health monitoring sensors especially
in breathing mechanisms because of the third agenda of sustainable development
goals (SDG), which is good health and wellbeing. The presence of conducting
polymer opens a way to producing electroconductive and stretchable wearable
sensors. Over the years, many reports on Poly(3,4ethylenedioxythiophene): poly
(styrene sulfonate) (PEDOT: PSS) as a wearable sensor have been published. It is
due to its adjustable electrical conductivity, thermal stability, high optical
transparency, low-cost monomer, light weight, and fast preparation. However, the
low conductivity of pristine PEDOT: PSS became the main limitation. Therefore,
this study focuses on improving the electrical conductivity of PEDOT: PSS by using
ethylene glycol (EG) as a secondary dopant. Besides, PEDOT: PSS is still lack of
stretchability and has poor adhesion when coating with fabric substrate. Following
this, Waterborne polyurethane (WPU) was introduced as the polymeric additive that
helps in the stretchability enhancement and improves the surface adhesion of
PEDOT: PSS. The conductive fabric is produced by immersing the bare fabric into
the mixture solution containing blended PEDOT: PSS, and WPU. The effectiveness
of EG and WPU to improve conductivity and stretchability properties was
confirmed when the conductivity values and tensile strength of PEDOT:
PSS/EG/WPU fabric were reached at 2.91 x 10 Scm™ and 31.09 MPa, respectively.
The PEDOT: PSS/EG/WPU fabric is then exposed to the abrasion testing to prove
that good surface adhesion occurred between the conducting polymer and the fabric
substrate after WPU was added. The findings from this study unravel the brittle
mechanism of PEDOT: PSS and the mechanism between PEDOT: PSS and WPU.
Besides, it contributes to the production of stretchable and conductive fabrics
especially in wearable sensor applications.
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