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Electronic, optoelectronic, and optical devices have become integral to the fabric of
the modern life, underpinning critical advancements in information technology, energy
utilization, biotechnology, environmental monitoring, and nanotechnology. In the relentless
pursuit of superior device performance, an imperative task emerges—the exploration of
fresh frontiers in optical and electronic material properties, with a focus on their applica-
bility within these devices. Within this context, nanocrystals and nanostructures emerge
as compelling candidates, seamlessly integrated into devices while endowing them with
unique physical properties, distinct from their bulk counterparts.

We present to you this Special Issue of Nanomaterials dedicated to exploring the
remarkable advancements in the realm of photonic and electronic materials based on
nanocrystals and nanostructures. This compilation of cutting-edge research and review
articles explores innovative methods for enhancing nano-scale materials in the realms of
energy storage, power generation, mechanical properties, stability, and optical sensing.

The pursuit of efficient energy storage solutions has never been more critical, and in
our first article, Velmurugan et al. delve into the realm of Ni and Sn perovskite NiSn(OH)6
nanoparticles [1]. Through meticulous exploration, they demonstrate the synergistic effects
of combining Ni2+ and Sn4+ ions, resulting in hexahydroxide nanoparticles with enhanced
energy storage capabilities. The insights gained from this study offer a promising avenue
for the development of next-generation energy storage applications.

Triboelectric nanogenerators (TENGs) offer a unique approach to harvesting mechan-
ical energy, and the work of Kim et al. takes this concept further by incorporating an
intermediary layer of gallium-based liquid metal particles [2]. Their investigation into the
use of Galinstan particles within TENGs not only contributes to the fundamental under-
standing of energy conversion mechanisms, but also opens doors for potential applications
in wearable devices, sensors, and biomedical fields.

Mechanical properties play a pivotal role in performance of materials, and Lee et al.
explore the influence of mucin on the mechanical properties of vesicles [3]. Their atomic-
force-microscope-based investigation uncovers intriguing insights into the interplay be-
tween mucin and dipalmitoylphosphatidylcholine (DPPC), presenting a potential platform
for exploring plasma membrane anchoring and cellular signaling.

Perovskite nanocrystals have captivated researchers for their optoelectronic prop-
erties, and Liu and Lee provide a comprehensive review of advancements in perovskite
nanocrystal stability enhancement [4]. The authors discuss the exciting potential of CsPbBr3
perovskites while addressing challenges posed by environmental factors, offering valuable
guidance for researchers seeking to harness the full potential of perovskite nanomaterials.

Lastly, Rajamanikandan et al. present a detailed review on the optical sensing of toxic
cyanide anions using noble metal nanomaterials [5]. This work underscores the significance
of nanoscience and nanotechnologies in enabling sensitive and accurate detection of harm-
ful elements in environmental water samples, with various optical sensing approaches
promising a better understanding of water toxicity.
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The collective contributions in this Special Issue represent a significant stride in ad-
vancing the field of nanomaterials and their applications. We extend our heartfelt gratitude
to the authors for their exceptional research and to the peer reviewers for their valuable
insights that have enriched the quality of these articles. We hope that this compilation
sparks new ideas, encourages collaborations, and inspires further investigations into the
vast potential of nanocrystals and nanostructures in the realm of photonic and electronic
materials. As we journey through these pages, let us be reminded of the transformative
power of nanotechnology in shaping the future of science and engineering.

Acknowledgments: The guest editor acknowledges all the contributing authors for submitting their
valuable research to this Special Issue and thanks all referees for reviewing the manuscripts.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Velmurugan, G.; Ganapathi Raman, R.; Prakash, D.; Kim, I.; Sahadevan, J.; Sivaprakash, P. Influence of Ni and Sn Perovskite

NiSn(OH)6 Nanoparticles on Energy Storage Applications. Nanomaterials 2023, 13, 1523. [CrossRef] [PubMed]
2. Kim, J.H.; Kim, J.-H.; Seo, S. Amplifying the Output of a Triboelectric Nanogenerator Using an Intermediary Layer of Gallium-

Based Liquid Metal Particles. Nanomaterials 2023, 13, 1290. [CrossRef] [PubMed]
3. Lee, G.; Hadinoto, K.; Park, J.-W. Changes in Mechanical Properties of Vesicles by Mucin in Aqueous Solution. Nanomaterials

2022, 12, 3683. [CrossRef] [PubMed]
4. Liu, X.; Lee, E.-C. Advancements in Perovskite Nanocrystal Stability Enhancement: A Comprehensive Review. Nanomaterials

2023, 13, 1707. [CrossRef] [PubMed]
5. Rajamanikandan, R.; Sasikumar, K.; Kosame, S.; Ju, H. Optical Sensing of Toxic Cyanide Anions Using Noble Metal Nanomaterials.

Nanomaterials 2023, 13, 290. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/nano13091523
https://www.ncbi.nlm.nih.gov/pubmed/37177068
https://doi.org/10.3390/nano13071290
https://www.ncbi.nlm.nih.gov/pubmed/37049383
https://doi.org/10.3390/nano12203683
https://www.ncbi.nlm.nih.gov/pubmed/36296873
https://doi.org/10.3390/nano13111707
https://www.ncbi.nlm.nih.gov/pubmed/37299610
https://doi.org/10.3390/nano13020290
https://www.ncbi.nlm.nih.gov/pubmed/36678042

	References

