Biosensing through surface enhanced Raman spectroscopy: A review on the role of plasmonic
nanoparticle-polymer composites

Usman, Fahad® ®; Ghazali, Kamarul Hawari® <; Fen, Yap Wing® ¢; Meriaudeau, Fabrice’; Jose,
Rajan% "
@ Centre for Advanced Industrial Technology, University of Malaysia Pahang, Pekan Campus,
Pahang, Pekan, 26600, Malaysia
b Department of Physics, Al-Qalam University Katsina, PMB 2137 Katsina, Katsina, Nigeria
Faculty of Electrical and Electronic Engineering, Universiti Malaysia Pahang, Pekan Campus,
Pahang, Pekan, 26600, Malaysia
dFunctional Nanotechnology Devices Laboratory, Institute of Nanoscience and Nanotechnology,
Universiti Putra Malaysia, Selangor, UPM Serdang, 43400, Malaysia
¢ Department of Physics, Faculty of Science, Universiti Putra Malaysia, Selangor, UPM Serdang,
43400, Malaysia
fImViA EA 7535, Team IFTIM, Université de Bourgogne, Dijon, Dijon, 21000, France
8 Center for Advanced Intelligent Materials, Universiti Malaysia Pahang, Pahang, Kuantan,
26300, Malaysia
h Faculty of Industrial Sciences and Technology, Universiti Malaysia Pahang, Pahang, Kuantan,
26300, Malaysia

ABSTRACT

Surface enhanced Raman spectroscopy (SERS)-based biosensors attract substantial attention
owing to their ultra-sensitivity and fingerprint capabilities compared to other optical sensing
techniques. Recently, SERS biosensors based on polymer-plasmonic nanoparticles (P-PNPs)
composites have demonstrated the capability to overcome the limitations that are hindering the
development of conventional SERS biosensors such as poor reproducibility, complexity, and cross
sensitivity among others. Consequently, investigations on the development of P-PNPs based SERS
keep progressing actively. Here, we review the progress made in the SERS biosensors based on
P-PNPs composites towards their practical applications. As a part of this effort, we summarized
the primary methods for the synthesis and characterization of P-PNPs composites for the benefit
of new researchers in the field. Further, the main SERS enhancement mechanisms as a function
of P-PNPs based biosensors are detailed. More importantly, the recent advances in the
development of P-PNPs based SERS biosensors are analyzed in terms of intrinsic and extrinsic
detections and reported. The insights are concluded and the new questions for the SERS
biosensors based on P-PNPs composites are appended in the outlook. A few solutions to the main
obstacles hindering the conversion of laboratory investigations into the development of
prototype and commercial SERS biosensors based on P-PNPs composite are also recommended.
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