
Nanoscale
rsc.li/nanoscale
The Royal Society of Chemistry is the world's leading chemistry community. Through our high impact journals and publications we
connect the world with the chemical sciences and invest the profits back into the chemistry community.

IN THIS ISSUE

ISSN 2040-3372 CODEN NANOHL 15(13) 5979–6418 (2023)

Cover
See Natalie P. Holmes et al.,
pp. 6126–6142.

Image reproduced by
permission of
Ingemar Persson and
Natalie P. Holmes from
Nanoscale, 2023, 15, 6126.

Inside cover
See Yi Liu et al.,
pp. 6143–6155.

Image reproduced by
permission of Yi Liu from
Nanoscale, 2023, 15, 6143.

REVIEWS

5992

Immunomodulatory nanotherapeutic approaches
for periodontal tissue regeneration

Tian Xu, Kunke Xie, Cong Wang, Sašo Ivanovski* and
Yinghong Zhou*

6009

The material–microorganism interface in microbial
hybrid electrocatalysis systems

Jiyao Li, Hexing Han, Yanhong Chang* and Bin Wang*

This journal is © The Royal Society of Chemistry 2023 Nanoscale, 2023, 15, 5981–5991 | 5981

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
M

ar
ch

 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
2/

4/
20

25
 4

:2
2:

23
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.

View Article Online
View Journal  | View Issue

www.rsc.li/nanoscale
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3nr90062b
https://pubs.rsc.org/en/journals/journal/NR
https://pubs.rsc.org/en/journals/journal/NR?issueid=NR015013


Editorial Staff
Executive Editor 
Michaela Mühlberg

Managing Editor 
Heather Montgomery

Editorial Production Manager 
Jonathon Watson

Senior Publishing Editor 
Daniella Ferluccio

Development Editor 
Edward Gardner

Publishing Editors 
Blake Baker, Matthew Blow, Chris Dias, Hemna Fathima, 
Juan Gonzalez, Eleanor Griffiths, Rob Hinde, Ash Hyde, Sam 
Howell, Francesca Jacklin, Shruti Karnik, Sophie Koh, Tamara 
Kosikova, Evie Karkera, Brian Li, Sam Mansell, Carole Martin, 
Kirsty McRoberts, Cat Schofield, Charu Storr-Vijay, Manman 
Wang, Tom Williams, Ella White

Editorial Assistant 
Elizabeth So

Publishing Assistant 
Lee Colwill

Assistant Editor 
Jie Gao, Yu Zhang

Publisher 
Sam Keltie

For queries about submitted papers, please contact Jonathon 
Watson, Editorial Production Manager in the first instance. 
E-mail: nanoscale@rsc.org
For pre-submission queries please contact Michaela 
Mühlberg, Executive Editor. E-mail: nanoscale-rsc@rsc.org
Nanoscale (electronic: ISSN 2040-3372) is published  
48 times a year by the Royal Society of Chemistry,  
Thomas Graham House, Science Park, Milton Road, 
Cambridge, UK CB4 0WF.

All orders, with cheques made payable to the Royal Society of 
Chemistry, should be sent to the Royal Society of Chemistry 
Order Department, Royal Society of Chemistry,  
Thomas Graham House, Science Park, Milton Road, 
Cambridge, CB4 0WF, UK
Tel +44 (0)1223 432398; E-mail orders@rsc.org
2023 Annual (electronic) subscription price: £1936/$3155. 
Customers in Canada will be subject to a surcharge to cover 
GST. Customers in the EU subscribing to the electronic version 
only will be charged VAT.

If you take an institutional subscription to any Royal Society 
of Chemistry journal you are entitled to free, site-wide web 
access to that journal. You can arrange access via Internet 
Protocol (IP) address at www.rsc.org/ip
Customers should make payments by cheque in sterling 
payable on a UK clearing bank or in US dollars payable  
on a US clearing bank. 

Whilst this material has been produced with all due care, the 
Royal Society of Chemistry cannot be held responsible or liable 
for its accuracy and completeness, nor for any consequences 
arising from any errors or the use of the information contained 
in this publication. The publication of advertisements does 
not constitute any endorsement by the Royal Society of 
Chemistry or Authors of any products advertised. The views 
and opinions advanced by contributors do not necessarily 
reflect those of the Royal Society of Chemistry which shall not 
be liable for any resulting loss or damage arising as a result of 
reliance upon this material. The Royal Society of Chemistry is 
a charity, registered in England and Wales, Number 207890, 
and a company incorporated in England by Royal Charter 
(Registered No. RC000524), registered office:  
Burlington House, Piccadilly, London W1J 0BA, UK,  
Telephone: +44 (0) 207 4378 6556.

Advertisement sales:  
Tel +44 (0) 1223 432246; Fax +44 (0) 1223 426017;  
E-mail advertising@rsc.org

For marketing opportunities relating to this journal,  
contact marketing@rsc.org

Nanoscale
rsc.li/nanoscale
Nanoscale publishes experimental and theoretical work across the breadth of nanoscience 
and nanotechnology.

Published in collaboration with the National Centre for Nanoscience and Technology, Beijing, China

Editorial Board
Editors-in-Chief
Chunli Bai, National Centre for Nanoscience 
and Nanotechnology, China
Dirk Guldi, Friedrich-Alexander-Universität
Erlangen-Nürnberg, Germany

Associate Editors
Cinzia Casiraghi, University of Manchester, UK 
Gianaurelio Cuniberti, TU Dresden 
(Technische Universität Dresden), Germany
Qing Dai, National Center for Nanoscience 
and Technology of China, China
Yves Dufrêne, Université Catholique de 
Louvain, Belgium

Andrea Ferrari, University of Cambridge, UK
Dong Ha Kim, Ewha Womens University, 
South Korea
Christian Klinke, University of Rostock, 
Germany 
Quan Li, The Chinese University of Hong 
Kong, Hong Kong
Zhiqun Lin, National University of Singapore, 
Singapore
Xing Yi Ling, Nanyang Technological 
University, Singapore
Xiaogang Liu, National University of 
Singapore, Singapore
Renzhi Ma, National Institute for Materials 

Science, Japan
Janet Macdonald, Vanderbilt University, USA
Teresa Pellegrino, Istituto Italiano di 
Tecnologia, Italy Dong Qin, Georgia Institute 
of Technology, USA 
Elena Shevchenko, Argonne National 
Laboratory, USA
Jonathan Veinot, University of Alberta, Canada
Umesh Waghmare, Jawaharlal Nehru Centre 
for Advanced Scientific Research, India
Manzhou Zhu, Annhui University, China
Jin Zou, The University of Queensland, 
Australia

Advisory Board
Zhenan Bao, Stanford University, USA
Amanda Barnard, Australian National 
University, Australia
Suryasarathi Bose, Indian Institute of Science 
Bangalore, India
Stephanie Brock, Wayne State University, USA
Raffaella Buonsanti, EPFL, Switzerland
Chunying Chen, National Center for
Nanoscience and Technology of China, China
Jingyi Chen, University of Arkansas, USA
Wenlong Chen, Monash University, Australia
Xiaodong Chen, Nanyang Technological 
University, Singapore
Serena Cussen, University of Sheffield, UK
Kristen Fichthorn, Penn State University, USA
Christy Haynes, University of Minnesota, USA
Guohua Jia, Curtin University, Australia
Xingyu Jiang, Southern University of Science 
and Technolog, China
RongChao Jin, Carnegie Mellon University, 
USA 
Song Jin, University of Wisconsin, USA
Jesse Jokerst, University of California San 
Diego, USA
Kourosh Kalantar-zadeh, The University of 
Sydney, Australia
Yamuna Krishnan, University of Chicago, USA
Katharina Landfester, Max Planck Institute for 
Polymer Research, Germany
Pooi See Lee, Nanyang Technological 
University, Singapore 
Graham Leggett, The University of Sheffield, 
UK
Changming Li, Southwest University, China

Jie Liu, Duke University, USA
Laura Na Liu, Max Planck Institute for 
Intelligent Systems, Germany
Yunqi Liu, Institute of Chemistry, Chinese
Academy of Sciences, China
Wei Lu, University of Michigan, USA
Liberato Manna, Istituto Italiano di
Tecnologia, Italy
Anna Fontcuberta i Morral, EPFL, Switzerland
Catherine Murphy, University of Illinois at 
Urbana-Champaign, USA
Kostya (Ken) Ostrikov, Queensland University 
of Technology, Australia
So-Jung Park, Ewha Womans University, Korea
T Pradeep, Indian Institute of Technology 
Madras, India
Lakshmi Polavarapu, University of Vigo, Spain
Narayan Pradhan, Indian Association for the
Cultivation of Science, India
Paolo Samorì, Université de Strasbourg, France
Michael Sailor, University of California, San 
Diego, USA
Zhigang Shuai, Tsinghua University, China
Sara Skrabalak, Indiana University, USA
Francesco Stellacci, EPFL, Switzerland
Hong-Bo Sun, Jilin University, China
Ling-Dong Sun, Peking University, China
Shouheng Sun, Brown University, USA
Xiaoming Sun, Beijing University of Chemical 
Technology, China
Dmitri Talapin, University of Chicago, USA
Zhiyong Tang, National Center for 
NanoScience and Technology, China

Mauricio Terrones, The Pennsylvania State 
University, USA
Sarah Tolbert, University of California, Los
Angeles, USA
Ventsislav Valev, University of Bath, UK
Miriam Vitiello, CNR Nano, Italy
Jianfang Wang, Chinese University of Hong 
Kong, Hong Kong SAR
Benjamin Wiley, Duke University, USA
Xiaojun Wu, University of Science and 
Technology of China, China
Yujie Xiong, University of Science and 
Technology of China, China
Hongxing Xu, Wuhan University, China
Lin Xu, Nanjing Normal University, China
Ya Yang, Beijing Institute of Nanoenergy and 
Nanosystems, China
Jinhua Ye, National Institute for Materials 
Science, Japan
Xiao Cheng Zeng, University of  
Nebraska-Lincoln, USA
Gang Zhang, Agency for Science, Technology 
and Research, Singapore
Hua Zhang, City University of Hong Kong, 
China
Miqin Zhang, University of Washington, USA
Yuliang Zhao, National Center for Nanoscience 
and Technology, China

Information for Authors
Full details on how to submit material for publication in Nanoscale  
are given in the Instructions for Authors (available from  
http://www.rsc.org/authors). Submissions should be made via the 
journal’s homepage: rsc.li/nanoscale

Authors may reproduce/republish portions of their published 
contribution without seeking permission from the Royal Society of 
Chemistry, provided that any such republication is accompanied by 
an acknowledgement in the form: (Original Citation)–Reproduced by 
permission of the Royal Society of Chemistry.

This journal is © The Royal Society of Chemistry 2023. 
Apart from fair dealing for the purposes of research or private study 
for non-commercial purposes, or criticism or review, as permitted 
under the Copyright, Designs and Patents Act 1988 and the Copyright 
and Related Rights Regulation 2003, this publication may only be 
reproduced, stored or transmitted, in any form or by any means, with 
the prior permission in writing of the Publishers or in the case of 
reprographic reproduction in accordance with the terms of licences 
issued by the Copyright Licensing Agency in the UK. US copyright law 
is applicable to users in the USA.

Registered charity number: 207890

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
M

ar
ch

 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
2/

4/
20

25
 4

:2
2:

23
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3nr90062b


REVIEWS

6025

Recent advances in inkjet-printing technologies for
flexible/wearable electronics

Yu Liu, Hongze Zhu, Lei Xing, Qingkai Bu, Dayong Ren*
and Bin Sun*

6052

Gas-to-nanotextile: high-performance materials
from floating 1D nanoparticles

Isabel Gómez-Palos, Miguel Vazquez-Pufleau,
Richard S. Schäufele, Anastasiia Mikhalchan,
Afshin Pendashteh, Álvaro Ridruejo and Juan J. Vilatela*

6075

Functionalized nanoparticles: Tailoring properties
through surface energetics and coordination
chemistry for advanced biomedical applications

Yogendra Kumar, A. S. K. Sinha, K. D. P. Nigam,
Deepak Dwivedi* and Jitendra S. Sangwai*

MINIREVIEW

6105

Reconfigurable scaffolds for adaptive tissue
regeneration

Mingxing Peng, Qilong Zhao,* Min Wang and
Xuemin Du*

This journal is © The Royal Society of Chemistry 2023 Nanoscale, 2023, 15, 5981–5991 | 5983

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
M

ar
ch

 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
2/

4/
20

25
 4

:2
2:

23
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3nr90062b


COMMUNICATION

6121

Galvanic replacement-induced introduction of a
heteroligand into bimetallic and trimetallic
nanoclusters

Jian-Hong Liao, Tzu-Hao Chiu, Hao Liang,
Samia Kahlal, Jean-Yves Saillard* and C. W. Liu*

PAPERS

6126

Sub-4 nm mapping of donor–acceptor organic
semiconductor nanoparticle composition

Ingemar Persson, Hugo Laval, Sylvain Chambon,
Gwenael Bonfante, Kazuhiko Hirakawa,
Guillaume Wantz, Benjamin Watts, Matthew A. Marcus,
Xiaoxue Xu, Lei Ying, Girish Lakhwani,
Mats R. Andersson, Julie M. Cairney and
Natalie P. Holmes*

6143

Carbon nanowires made by the insertion-and-
fusion method toward carbon–hydrogen
nanoelectronics

Fu Liu, Qingqing Wang, Yuchao Tang, Wan Du,
Weiwei Chang, Zewei Fu, Xinluo Zhao and Yi Liu*

6156

Performance of the nanopost single-photon
source: beyond the single-mode model

Martin Arentoft Jacobsen, Yujing Wang, Luca Vannucci,
Julien Claudon, Jean-Michel Gérard and
Niels Gregersen*

5984 | Nanoscale, 2023, 15, 5981–5991 This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
M

ar
ch

 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
2/

4/
20

25
 4

:2
2:

23
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3nr90062b


PAPERS

6170

Selective recognition of the amyloid marker
single thioflavin T using DNA origami-based
gold nanobipyramid nanoantennas

Charanleen Kaur, Vishaldeep Kaur, Shikha Rai,
Mridu Sharma and Tapasi Sen*

6179

Non-invasive monitoring of biochemicals in
hydrogel-assisted microfluidic chips

Na Zhao, Zehua Yu, Jun Huang,* Yuxi Liu, Yifan Zhao,
Xiangqian Fu,* Peihua Yang and Kang Liu*

6187

Effects of film thickness on electrochemical
properties of nanoscale polyethylenedioxythiophene
(PEDOT) thin films grown by oxidative molecular
layer deposition (oMLD)

Katrina G. Brathwaite, Quinton K. Wyatt, Amalie Atassi,
Shawn A. Gregory, Eric Throm, David Stalla,
Shannon K. Yee, Mark D. Losego and Matthias J. Young*

6201

Scalable and green formation of graphitic
nanolayers produces highly conductive pyrolyzed
paper toward sensitive electrochemical sensors

Marcos V. de Lima Tinoco, Lucas R. Fujii,
Caroline Y. N. Nicoliche, Gabriela F. Giordano,
Julia A. Barbosa, Jaqueline F. da Rocha,
Gabriel T. dos Santos, Jefferson Bettini,
Murilo Santhiago, Mathias Strauss* and Renato S. Lima*

This journal is © The Royal Society of Chemistry 2023 Nanoscale, 2023, 15, 5981–5991 | 5985

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
M

ar
ch

 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
2/

4/
20

25
 4

:2
2:

23
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3nr90062b


PAPERS

6215

Dynamical behaviors of nanodroplets impinging on
solid surfaces in the presence of electric fields

Ling Pan,* Yunhui Chen, Zhi Li and Xuqing Xie

6225

Degenerate and non-degenerate all-optical
switches using violet phosphorus nanosheets

Yang Gao, Yueqiu Hu, Cheng Ling, Guanghao Rui,
Jun He and Bing Gu*

6234

Pressure-induced distinct excitonic properties of
2D perovskites with isomeric organic molecules for
spacer cations

Qingya Wang, Huafeng Ding, Tieshan Yang, Qinfeng Xu,*
Haifeng Mu, Taiping Lu, Mengmeng Jiao, Jie Zhang,
Kunjian Cao, Zhigang Li, Honggang Wang,
Shufang Zhang, Kai Wang* and Chuanlu Yang*

6243

Degradation of methyl orange by dielectric films
based on contact-electro-catalysis

Xin Zhao, Yusen Su, Andy Berbille, Zhong Lin Wang*
and Wei Tang*

5986 | Nanoscale, 2023, 15, 5981–5991 This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
M

ar
ch

 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
2/

4/
20

25
 4

:2
2:

23
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3nr90062b


PAPERS

6252

Tumor-targeting semiconducting polymer
nanoparticles: efficient adjuvant photothermal
therapy using ultra-low laser power inhibits
recurrences after breast-conserving surgery

Doudou He, Haoze Li, Yang Li, Ziqing Xu,
Chuanbin Wang, Yuxia Tang, Feiyun Wu,* Xu Zhen* and
Shouju Wang*

6263

Low-cost composite film triboelectric
nanogenerators for a self-powered touch sensor

Jie-Cheng Fan, Xin-Gui Tang,* Qi-Jun Sun,
Yan-Ping Jiang, Wen-Hua Li and Qiu-Xiang Liu

6273

Dopamine-intercalated vanadate hollow microtube
arrays with S-doping for high-performance zinc-ion
batteries: disorder/defect-induced clusters and a
reversible phase transition

Yang Liu and Yun Gong*

6285

The role of Pb oxidation state of the precursor in
the formation of 2D perovskite microplates

Leo Sahaya Daphne Antony, Sjoerd van Dongen,
Gianluca Grimaldi, Simon Mathew, Lukas Helmbrecht,
Arno van der Weijden, Juliane Borchert,
Imme Schuringa, Bruno Ehrler, Willem L. Noorduin and
Esther Alarcon-Llado*

This journal is © The Royal Society of Chemistry 2023 Nanoscale, 2023, 15, 5981–5991 | 5987

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
M

ar
ch

 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
2/

4/
20

25
 4

:2
2:

23
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3nr90062b


PAPERS

6295

The role of crystallinity of palladium nanocrystals
in ROS generation and cytotoxicity induction

Yanxin Wu, Rongtao Liu, Jian Liu, Jianbo Jia,
Hongyu Zhou* and Bing Yan

6306

Broadband hyperbolic thermal metasurfaces based
on the plasmonic phase-change material In3SbTe2

Chong Meng, Ying Zeng, Dunzhu Lu, Hongyuan Zou,
Junqin Wang, Qiang He, Xiaosheng Yang,* Ming Xu,
Xiangshui Miao, Xinliang Zhang and Peining Li*

6313

Multi-wavelength excitable mid-infrared
luminescence and energy transfer in core–shell
nanoparticles for nanophotonics

Wang Sheng, Jinshu Huang, Zhiyuan Cai, Li He and
Bo Zhou*

6321

Quantum dot-doped CeOx–NiB with modulated
electron density as a highly efficient bifunctional
electrocatalyst for water splitting

Huimin Wang, Tao Feng, Lincai Wang* and Weiju Hao*

5988 | Nanoscale, 2023, 15, 5981–5991 This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
M

ar
ch

 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
2/

4/
20

25
 4

:2
2:

23
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3nr90062b


PAPERS

6333

Ultrathin CuBi2O4 on a bipolar Bi2O3 nano-
scaffold: a self-powered broadband photo-
electrochemical photodetector with improved
responsivity and response speed

Boheng Dong, Xinya Zhang, Hui Cheng, Xiang Jiang*
and Fuxian Wang*

6343

Ultra-sensitive graphene membranes for
microphone applications

Gabriele Baglioni,* Roberto Pezone, Sten Vollebregt,
Katarina Cvetanović Zobenica, Marko Spasenović,
Dejan Todorović, Hanqing Liu, Gerard J. Verbiest,
Herre S. J. van der Zant and Peter G. Steeneken*

6353

Electron transmission matrix and anion regulation
strategy-derived oxygen-deficient δ-MnO2 for a
high-rate and long-life aqueous zinc-ion battery

Junyi Yin, Hui Yang, Zihan Gan, Yuan Gao, Xiang Feng,
Minghui Wang, Gaixiu Yang, Yonghong Cheng* and
Xin Xu*

6363

Extremely promising monolayer materials with
robust ferroelectricity and extraordinary
piezoelectricity: δ-AsN, δ-SbN, and δ-BiN
Yuwen Zhang, Tao Ouyang,* Chaoyu He,* Jin Li and
Chao Tang*

This journal is © The Royal Society of Chemistry 2023 Nanoscale, 2023, 15, 5981–5991 | 5989

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
M

ar
ch

 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
2/

4/
20

25
 4

:2
2:

23
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3nr90062b


PAPERS

6371

Controlled growth of lead-free cesium zirconium
halide double perovskite nanocrystals through a
microfluidic reactor

Yimin Geng, Hao Lv, Shu Xu and Chong Geng*

6379

On-nanoparticle monolayers as a solute-specific,
solvent-like phase

Juan C. Ahumada, Guillermo Ahumada,
Yaroslav Sobolev, Minju Kim and Bartosz A. Grzybowski*

6387

Highly parallel stateful Boolean logic gates based
on aluminum-doped self-rectifying memristors in a
vertical crossbar array structure

Taegyun Park, Seung Soo Kim, Byeol Jun Lee,
Tae Won Park, Hae Jin Kim* and Cheol Seong Hwang*

6396

Plasmonic nanorod probes’ journey inside plant
cells for in vivo SERS sensing and multimodal
imaging

Vanessa Cupil-Garcia, Joy Q. Li, Stephen J. Norton,
Ren A. Odion, Pietro Strobbia, Luca Menozzi,
Chenshuo Ma, Jianhong Hu, Rodolfo Zentella,
Maxim I. Boyanov, Y. Zou Finfrock, Doga Gursoy,
Deirdre Sholto Douglas, Junjie Yao, Tai-Ping Sun,
Kenneth M. Kemner and Tuan Vo-Dinh*

5990 | Nanoscale, 2023, 15, 5981–5991 This journal is © The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
M

ar
ch

 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
2/

4/
20

25
 4

:2
2:

23
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3nr90062b


PAPERS

6408

On the switching mechanism and optimisation of
ion irradiation enabled 2D MoS2 memristors

Samuel Aldana,* Jakub Jadwiszczak and
Hongzhou Zhang

This journal is © The Royal Society of Chemistry 2023 Nanoscale, 2023, 15, 5981–5991 | 5991

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 3

0 
M

ar
ch

 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
2/

4/
20

25
 4

:2
2:

23
 P

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3nr90062b

