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Advances joint themed collection: Synthesis,
physical properties and applications of advanced
nanocrystalline materials

Aurora Rizzo, a Ermelinda M. S. Maçôas, b Tayebeh Ameri, c Renjie Chen d

and Raghvendra Singh Yadav *e

This themed collection in Nanoscale and
Nanoscale Advances highlights recent
progress in advanced nanocrystalline
materials, focusing on synthesis, physi-
cal properties, and applications. The col-
lection opens with a review article by
Xiao Wang et al., summarizing recent
progress in structural engineering of
noble metal-based nanozymes and their
diverse biomedical applications (https://
doi.org/10.1039/D4NR05514D). Yun Fan
and Mengyun Chen review the prepa-
ration and applications of chiral metal–
organic framework (MOF) membranes
(https://doi.org/10.1039/D5NR00938C).
Tzu-Yi Lee et al. discuss advances in core
technologies for semiconducting fabrica-
tion, atomic layer etching, atomic layer
deposition, and neutral beam etching
(https://doi.org/10.1039/D4NA00784K).
Further, Anulipsa Priyadarshini et al.
summarizes the advancements in metal–
organic framework and covalent organic

frameworks for energy harvesting by
piezoelectric and triboelectric nano-
generators (https://doi.org/10.1039/
D4NR04570J). Furthermore, Salih
Veziroglu et al. review the recent pro-
gress in photocatalytic deposition of
noble metals on 0D (NPs and nanocrys-
tals), 1D (nanotubes and nanowires),
and 2D (thin films) TiO2 structures
(https://doi.org/10.1039/D4NA00623B).
Together, these reviews offer a compre-
hensive understanding of the most
recent advancements and challenges in
the field of advanced nanocrystalline
materials, emphasizing the motivations
for bridging the gap between laboratory
research and real-world applications.

In addition to insightful review
articles, this collection features original
research papers that highlight key
advances in nanomaterials and their
applications. Mashael H. Albuqami et al.
developed flexible textile triboelectric
nanogenerators by electronically dyeing
polyester with two-dimensional tungsten
disulfide (2D WS2), which improved the
triboelectric properties when combined
with nylon (https://doi.org/10.1039/
D4NR05209A). Their findings under-
score the potential of 2D WS2-based tri-
boelectric nanogenerators for wearable
and flexible technologies, offering a
strong basis for self-powered sensing
and energy-harvesting applications.
Francesco Bisconti et al. reported their
findings on the inclusion of polysacchar-
ides in perovskite thin films (https://doi.
org/10.1039/D4NA01036A). The results of

this study demonstrate hydroxyethyl cel-
lulose’s potential as an intrinsic stabil-
izer for perovskite films, opening the
door to more durable and scalable per-
ovskite solar cell technologies. Gourab
De et al. investigated the role of in-plane
stress behavior on ferroelectric pro-
perties of scaled-up hafnium zirconium
oxide superlattices (https://doi.org/
10.1039/D4NR05053C). This work
suggested that it is possible to scale up
these superlattices while preserving
identical ferroelectric properties by
tuning the in-plane stress of the
hafnium zirconium oxide layers and
their interfaces. A. Nicolás Filippin et al.
described a reproducible and economi-
cally viable method for creating organic
nanowires (ONWs) and nanotrees
(ONTs) as light-enhanced conducto-
metric O2 sensors (https://doi.org/
10.1039/D4NR04761C), paving the way
for the development of long-lasting gas
sensors operating at room temperature.
The thin film growth of [Ni(Hvanox)2]
was reported by Atharva U. Sapre et al.
using spectroscopic and microscopic
characterizations (https://doi.org/
10.1039/D4NA01021C). Surajit Das et al.
reported piezoelectric and piezophoto-
tronic properties of LN-type ZnSnS3
nanocrystals for light-induced self-
powered mechanical energy harvesting
(https://doi.org/10.1039/D4NR05246C).
By combining optical functionalities and
piezoelectric responses, these findings
establish ternary sulfide piezoelectric
nanostructured material as a viable

aInstitute of Nanotechnology, CNR NANOTEC, c/o

Campus Ecotekne, via Monteroni, 73100 Lecce, Italy
bCentro de Química Estrutural and Department of

Chemistry, Instituto Superior Técnico, Universidade de

Lisboa, Av. Rovisco Pais, 1049-001 Lisbon, Portugal
cChair for Composite Materials, Department of

Materials Science, Faculty of Engineering,

Christian-Albrechts-Universität zu Kiel, Kaiserstraße 2,

24143 Kiel, Germany
dSchool of Materials Science and Engineering,

Beijing Institute of Technology, P. R. China
eCenter of Polymer Systems, University Institute,

Tomas Bata University in Zlín, Trida Tomase Bati

5678, Zlín 760 01, Czech Republic.

E-mail: yadav@utb.cz

17414 | Nanoscale, 2025, 17, 17414–17416 This journal is © The Royal Society of Chemistry 2025

Pu
bl

is
he

d 
on

 1
8 

Ju
la

i 2
02

5.
 D

ow
nl

oa
de

d 
on

 0
4/

11
/2

02
5 

01
:5

2:
27

. 

View Article Online
View Journal  | View Issue

http://rsc.li/nanoscale
http://orcid.org/0000-0002-4570-7777
http://orcid.org/0000-0001-8506-7025
http://orcid.org/0000-0002-8928-3697
http://orcid.org/0000-0002-7001-2926
http://orcid.org/0000-0003-1773-3596
https://doi.org/10.1039/D4NR05514D
https://doi.org/10.1039/D4NR05514D
https://doi.org/10.1039/D4NR05514D
https://doi.org/10.1039/D5NR00938C
https://doi.org/10.1039/D5NR00938C
https://doi.org/10.1039/D4NA00784K
https://doi.org/10.1039/D4NA00784K
https://doi.org/10.1039/D4NR04570J
https://doi.org/10.1039/D4NR04570J
https://doi.org/10.1039/D4NR04570J
https://doi.org/10.1039/D4NA00623B
https://doi.org/10.1039/D4NA00623B
https://doi.org/10.1039/D4NR05209A
https://doi.org/10.1039/D4NR05209A
https://doi.org/10.1039/D4NR05209A
https://doi.org/10.1039/D4NA01036A
https://doi.org/10.1039/D4NA01036A
https://doi.org/10.1039/D4NA01036A
https://doi.org/10.1039/D4NR05053C
https://doi.org/10.1039/D4NR05053C
https://doi.org/10.1039/D4NR05053C
https://doi.org/10.1039/D4NR04761C
https://doi.org/10.1039/D4NR04761C
https://doi.org/10.1039/D4NR04761C
https://doi.org/10.1039/D4NA01021C
https://doi.org/10.1039/D4NA01021C
https://doi.org/10.1039/D4NA01021C
https://doi.org/10.1039/D4NR05246C
https://doi.org/10.1039/D4NR05246C
http://crossmark.crossref.org/dialog/?doi=10.1039/d5nr90127h&domain=pdf&date_stamp=2025-07-24
https://doi.org/10.1039/d5nr90127h
https://pubs.rsc.org/en/journals/journal/NR
https://pubs.rsc.org/en/journals/journal/NR?issueid=NR017030


option for designing piezophototronic
devices. Superparamagnetic nano-
particles were described by Maria
L. Schumacher et al. as possible drug
delivery vehicles for the treatment of
Duchenne muscular dystrophy (https://
doi.org/10.1039/D4NR03407D). Olena
Porodko et al. demonstrated the electro-

chemical performance of new lithiated
high-entropy spinel-type oxyhalides in
Li-ion batteries (https://doi.org/10.1039/
D4NR03918A). Siyun Noh et al. pre-
sented research on a self-powered tribo-
electric sensor that uses stress concen-
tration structure and GaN nanowires
(https://doi.org/10.1039/D4NR03260H).

According to Apoko S. Omondi et al.,
symmetry breaking affects the core/shell
tetrametallic porous nanoparticles’ cata-
lytic and electrocatalytic performance
(https://doi.org/10.1039/D4NR03589E).
High-quality Cu2ZnSnS4 nanoparticles
were created by Amin Hasan Husien
et al. using HCl purification and opti-
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mized hot injection (https://doi.org/
10.1039/D4NA00843J). Stretchable
photosensors that function within the
1.3 μm wavelength range were created by
Jaehyeok Shin et al. using graphene and
InN nanowires (NWs) as a carrier
channel and light-absorbing medium,
respectively (https://doi.org/10.1039/
D4NR03257H). According to Fei Yin
et al., surface nanoengineering can
greatly enhance a metal’s mechanical

characteristics and performance, includ-
ing their strength, hardness, fatigue re-
sistance, and wear resistance (https://
doi.org/10.1039/D4NR02994A). Using
porous CuS@CdS@Au nanoshells,
Weimin Yang et al. reported dual-mode
detection for the overall antioxidant
capacity of skincare products (https://
doi.org/10.1039/D4NR03313B). This
study offers a useful tool for quality
control in the skincare sector in addition

to enhancing the accuracy of antioxidant
evaluations. Arvin Taghizadeh Tabrizi
et al. reported the core/shell boron carbon
nitrides (BCN)@Cu heterostructures for
direct electrochemical reduction of nitrate
ions to ammonia, which has a great
promise for green ammonia synthesis
(https://doi.org/10.1039/D5NR02308D).

As guest editors of this themed collec-
tion, we express our sincere gratitude to
all authors for their outstanding contri-
butions. We also extend our appreciation
to the editorial teams at Nanoscale and
Nanoscale Advances for their invaluable
support, and to our reviewers for their
insightful and thorough feedback.
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