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The significance of 1D and 2D nanomaterials in sensor technology lies in their unique
properties and the potential for high-performance sensing [1,2]. These materials offer
several advantages over traditional sensor materials, including a high surface-to-volume
ratio, quantum confinement effects, mechanical flexibility, versatile synthesis methods, and
multifunctional capabilities [3-5]. This Special Issue entitled “One-Dimensional and Two-
Dimensional Nanomaterials for Sensor Applications” presents a collection of 11 papers that
delve into various aspects of nanomaterials in sensing applications. These studies cover the
synthesis, characterization, and application of different nanomaterials, highlighting their
potential to enhance sensor performance, showcasing the latest research in the field, and
providing insights into future directions.

This issue focuses on the synthesis and fabrication of 1D and 2D materials, such as
nanotubes, nanowires, nanorods, graphene, and other 2D materials. These studies explore
different synthesis methods and their impact on the material’s properties and sensing capa-
bilities. For example, Ganesh et al. present a study on the synthesis and characterization of
pure and Mo-doped ZnO nanoparticles, which have potential applications in photocataly-
sis, water purification, and sensor technology (contribution 1). Dumitriu et al. report on
the fabrication of ZnO nanostructures derived from silk fibroin for amoxicillin sensing,
demonstrating good performance for electrochemical detection (contribution 2). Xiong et al.
demonstrated the synthsis of N-doped carbon dots using a one-step hydrothermal method
for Cu®* ion detection with better selectivity and sensitivity (contribution 6).

The published papers highlight the research on surface functionalization and defect
engineering of nanomaterials for enhanced sensor performance. This includes modifying
the surface of nanomaterials to improve their selectivity, sensitivity, and stability towards
specific analytes. For instance, Saini et al. explore the sensing and detection capabilities
of a one-dimensional defective photonic crystal for malaria infection diagnosis, based on
the minute sensing of the refractive index of different RBC samples (contribution 3). Zarei
et al. present a colorimetric plasmonic hydrogen gas sensor based on a one-dimensional
nano-grating and thin-film Pd, which shows high sensitivity and selectivity for hydrogen
gas detection (contribution 4).

The applications of 1D and 2D nanomaterials in various sensing fields have been
explored, such as gas sensing, biosensing, and environmental monitoring. The papers in
this Special Issue demonstrate the potential of these materials in real-world applications.
Li et al. report a high-performance In,O3 UV photodetector with Pt nanoparticle surface
functionalization, which shows excellent responsivity and repeatability to a wide range of
UV lights (contribution 5). Kalygina et al. study the effect of UV and IR radiation on the
electrical characteristics of Ga,O3/ZnGeP, heterostructures, which can be used as radiation
detectors in the IR range (contribution 7). Thach and Khai report on the synthesis and
characterization of ZnO nanowires and their application as gas sensors for NO, detection
(contribution 8).

Crystals 2024, 14, 622. https:/ /doi.org/10.3390/ cryst14070622

https://www.mdpi.com/journal/crystals



Crystals 2024, 14, 622

20f3

This Special Issue also highlights the need for collaboration between different disci-
plines to address the challenges and opportunities in this area. Li and Yang’s study on the
strain-modulated electronic transport properties of two-dimensional green phosphorene
with different edge morphologies provides valuable insights into the design of electronic
nano-devices (contribution 9). Kalygina et al.’s investigation of resistive metal/3-Ga,O3/
metal structures with different interelectrode distances and electrode topologies for UV
sensing contributes to the development of efficient UV detectors (contribution 10). Barzegar
et al.’s work on the synthesis and characterization of Pt(tpy)Cl nanocrystals and their
application as a vapochromic sensor for the detection of acetonitrile vapors showcases the
potential of nanomaterials in chemical sensing (contribution 11).

Overall, the studies presented in this Special Issue highlight the diverse range of
applications and the potential of 1D and 2D nanomaterials in sensing, and emphasize
the importance of continued research in this field to further advance the development of
nanomaterial-based sensors. However, there are still challenges to be addressed, such as
improving the sensitivity, selectivity, and stability of sensors, as well as developing scalable
and cost-effective fabrication methods [6,7]. Future research should focus on these areas
to realize the full potential of nanomaterials in sensor technology. Additionally, interdis-
ciplinary collaboration between materials science, chemistry, physics, and engineering
will be crucial for the successful translation of these research findings into practical sensor
applications [8-10].
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