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Polymer matrix nanomaterials have revolutionized materials science due to their
unique properties resulting from the incorporation of nanoscale fillers into polymer matri-
ces [1-3]. These nanofillers, which include nanoparticles, nanotubes, and nanosheets, offer
a high surface-to-volume ratio and exceptional mechanical, thermal, and electrical charac-
teristics [4]. As a result, polymer matrix nanocomposites exhibit enhanced performance
compared to their pristine polymer counterparts. The ability to tailor the properties of
polymer matrix nanomaterials by controlling the size, shape, and distribution of nanofillers
has sparked considerable interest in both academia and industry.

The synthesis and fabrication of polymer matrix nanomaterials plays a crucial role in
determining their properties and performance. To achieve well-dispersed and homoge-
neous nanofiller distribution within the polymer matrix, innovative processing techniques
such as in situ polymerization, melt blending, electrospinning, and layer-by-layer assembly
have been developed [5-7]. These methods enable precise control over the dispersion and
orientation of nanofillers, improving the interfacial interactions and overall material perfor-
mance. In addition, the exceptional properties of polymer matrix nanomaterials have led to
their widespread applications in various fields. In the realm of electronics, nanocomposites
have been employed for flexible and stretchable electronics, high-performance printed
circuit boards, and advanced packaging materials [8,9]. The integration of nanofillers in
polymer matrices has also revolutionized energy storage devices, enabling the development
of high-capacity batteries, supercapacitors, and fuel cells [10,11]. Moreover, the unique
properties of polymer matrix nanomaterials have been harnessed to fabricate sensors with
enhanced sensitivity, selectivity, and stability [12,13]. In the biomedical field, nanocompos-
ites have shown great potential for drug delivery systems, tissue engineering scaffolds, and
biosensors, owing to their biocompatibility and tunable properties [14-16].

Polymer matrix nanomaterials represent a cutting-edge area of research with immense
potential for various applications. For this Special Issue, “Advanced Science and Technol-
ogy of Polymer Matrix Nanomaterials”, we are seeking contributions in the form of original
research articles and reviews in the field of polymer matrix nanomaterials, highlighting
their synthesis, characterization, and applications. This Special Issue aims to explore the
wide-ranging applications of polymer matrix nanomaterials, including (but not limited to)
electronics, energy storage, sensors, and biomedical devices. Continued research efforts
and collaborations across disciplines will drive the advancement and utilization of polymer
matrix nanomaterials, leading to scientific and technological breakthroughs.
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