Open Access Article. Published on 24 August 2023. Downloaded on 6/21/2026 12:38:11 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Nanoscale Advances

An open access journal publishing across the breadth of nanoscience and nanotechnology

rsc.li/nanoscale-advances

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 2516-0230 CODEN NAADAI 5(17) 4301-4612 (2023)

Cover

See Giuliana Grasso,
Loretta L. del Mercato et al.,,
pp. 4311-4336.

Image reproduced by
permission of

Anil Chandra from
Nanoscale Adv.,

2023, 5, 4311

Nanoscale
Advances

REVIEWS

Inside cover

See Daria Miliaieva et al.,

pp. 4402-4414. Image
reproduced by permission of
Daria Miliaieva, Bohuslav
Rezek, Vojtech Nadazdy from
Nanoscale Adv., 2023, 5, 4402.

Nanoscale
Advances

a NCNST

Fluorescent nano- and microparticles for sensing
cellular microenvironment: past, present and future
applications

Giuliana Grasso,* Francesco Colella, Stefania Forciniti,
Valentina Onesto, Helena luele, Anna Chiara Siciliano,
Federica Carnevali, Anil Chandra, Giuseppe Gigli

and Loretta L. del Mercato®

Tumor microenvironment Live cell spatio-temporal sensing

Red emitting carbon dots: surface modifications and
bioapplications

Dawson Benner, Pankaj Yadav and Dhiraj Bhatia™

This journal is © The Royal Society of Chemistry 2023

of red-emitting carbon dots

b 0*’

Therapeutics

$ynthesls Pre-synthesis modification

Bioimaging

&h‘

Post-synthesis
modification

9‘&; 3
+

EDC/NHS.

Red -emitting
carbon dots ,\

Nanoscale Adv., 2023, 5, 4303-4310 | 4303


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3na90087h
https://pubs.rsc.org/en/journals/journal/NA
https://pubs.rsc.org/en/journals/journal/NA?issueid=NA005017

Open Access Article. Published on 24 August 2023. Downloaded on 6/21/2026 12:38:11 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Editorial Staff

Executive Editor
Jeremy Allen
Deputy Editor
Hannah Kerr
Editorial Assistant
Rosie Hague

Editorial Production Manager
Christopher Goodall

Assistant Editors
Zita Zachariah and Serra Arslancan Sengelen

Publisher
Neil Hammond

For queries about submitted papers, please contact
Christopher Goodall, Editorial Production Manager in the
first instance. E-mail: nanoscaleadvances@rsc.org

For pre-submission queries please contact Jeremy Allen,
Executive Editor. E-mail: lead org

Nanoscale Advances (electronic: ISSN 2516-0230)

is published 24 times a year by the Royal Society of Chemistry,
Thomas Graham House, Science Park, Milton Road,
Cambridge, UK CB4 OWE.

Nanoscale Advances is a Gold Open Access journal and all
articles are free to read. Please email orders@rsc.org to register
your interest or contact Royal Society of Chemistry Order
Department, Royal Society of Chemistry, Thomas Graham
House, Science Park, Milton Road, Cambridge, CB4 OWF, UK
Tel +44 (0)1223 432398; E-mail: orders@rsc.org

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 W1] 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

ROYAL SOCIETY
- OF CHEMISTRY

View Article Online

Nanoscale Advances

rsc.li/nanoscale-advances

Nanoscale Advances publishes experimental and theoretical work across the breadth of
nanoscience and nanotechnology.

.

[ nenst

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-Universitiit
Erlangen-Niirnberg, Germany

Associate Editors

Cinzia Casiraghi, University of Manchester, UK
Gianaurelio (Giovanni) Cuniberti, TU Dresden,
Germany

Qing Dai, National Center for Nanoscience and
Technology of China, China

‘Yves Dufréne, Université Catholique de
Louvain, Belgium

Advisory Board

Suryasarathi Bose, Indian Institute of Science
Bangalore, India

Stephanie Brock, Wayne State University, USA
Raffaella Buonsanti, EPFL, Switzerland
Chunying Chen, National Centre for
Nanoscience and Technology of China, China
Jingyi Chen, University of Arkansas, USA
Xiaodong Chen, Nanyang Technological
University, Singapore

Wenlong Cheng, Monash University, Australia
Serena Cussen, University of Sheffield, UK
Mita Dasog, Dalhousie University, Canada
Kristen Fichthorn, Penn State University, USA
Christy Haynes, Univeristy of Minnesota, USA
Guohua Jia, Curtin University, Australia
Xingyu Jiang, Southern University of Science
and Technology, 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

Katharina Landfester, Max Planck Institute for
Polymer Research, Germany

Dattatray Late, CSIR - National Chemical
Laboratory, India

Pooi See Lee, Nanyang Technological
University, Singapore

Changming Li, Southwest University, China

Information for Authors

Andrea Ferrari, University of Cambridge, UK
Dong Ha Kim, Ewha Womens University,
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

Jie Liu, Duke University, USA

Laura Na Liu, Max Planck Institute for
Intelligent Systems, Germany

Liberato Manna, Instituto Italiano di
Tecnologia, Italy

Anna Fontcuberta i Morral, EPFL, Switzerland
Catherine Murphy, University of Illinois at
Urbana-Champaign, USA

Kostya Ostrikov, Queensland University of
Technology, Australia

So-Jung Park, Ewha Womans University, Korea
Lakshmi Polavarapu, University of Vigo, Spain
Thalappil Pradeep, Indian Institute of
Technology Madras, India

Narayan Pradhan, Indian Association for the
Cultivation of Science, India

Dong Qin, Georgia Tech University, USA
Michael Sailor, University of California, San
Diego, USA

Hyeon Suk Shin, Ulsan National Institute of
Science and Technology, South Korea
Zhigang Shuai, Tsinghua University, China
Sara Skrabalak, Indiana University, USA
Francesco Stellacci, EPFL, Switzerland
Hong-Bo Sun, Jilin 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

Renzhi Ma, National Institute for Materials
Science, Japan

Janet Macdonald, Vanderbilt University, USA
Teresa Pellegrino, Instituto Italiano di
Tecnologia, Italy

Elena Shevchenko, Argonne National
Laboratory, USA

Jonathan Veinot, University of Alberta, Canada
Umesh Waghmare, JNCASR, India

Jinlan Wang, Southeast Univeristy, China
Manzhou Zhu, Anhui University, China

Jin Zou, University of Queensland, Australia

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 Nanotec, 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, Chinese Academy of Sciences,
China

Jinhua Ye, National Institute for Materials
Science, Japan

Xiao Cheng Zeng, University of Nebraska-
Lincoln, USA

Gang Zhang, Institute of High Performance
Computing, Singapore

Hua Zhang, City University of Hong Kong,
China

Migin Zhang, University of Washington, USA

Full details on how to submit material for publication in Nanoscale
Advances 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-advances

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


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3na90087h

Open Access Article. Published on 24 August 2023. Downloaded on 6/21/2026 12:38:11 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Machine learning assisted-nanomedicine using
magnetic nanoparticles for central nervous system
diseases

Asahi Tomitaka,* Arti Vashist, Nagesh Kolishetti
and Madhavan Nair*

°
/ X
8 s
Magnet .

Property prediction  Delivery prediction ~Heating prediction  Image classification

Recent advances of bifunctional catalysts for zinc air
batteries with stability considerations: from selecting
materials to reconstruction

Wangi Tang, Jiarong Mai, Lili Liu,* Nengfei Yu,* Lijun Fu,

Yuhui Chen, Yankai Liu, Yuping Wu* and Teunis van Ree

O ] Reconstruction Stability
g:!n-lyﬁe Interface m
o ility A > m
High ﬁ

Conductiy; ) z Discl
o @ Quick Transfer

U : . "l“:.
Al R - E‘: § %{:“
PAPERS
Absolute energy levels in nanodiamonds of different 20
origins and surface chemistries s =
. o . . . y Evac=0 .a_;. - - 4 - . &
Daria Miliaieva,* Aurelien Sokeng Djoumessi, Jan Cermak, w8 € T “/ange
Katefina Kolarova, Maximilian Schaal, Felix Otto, = 20t 2 (o) 2 S =
Ekaterina Shagieva, Olexandr Romanyuk, Jifi Pangrac, = a4 2 3 E &5 X
Jaroslav Kulicek, Vojtech Nadazdy, Stépan Stehlik, 8 40t B f} S ?
Alexander Kromka, Harald Hoppe and Bohuslav Rezek W 50 - T ? a 2
Sg | | %‘ 2 Evre”ge
80 I . |

Copper(l) as a reducing agent for the synthesis of
bimetallic PtCu catalytic nanoparticles

Adrian Fernandez-Lodeiro,* Javier Fernandez Lodeiro,
Noelia Losada-Garcia, Silvia Nuti, José Luis Capelo-
Martinez, Jose M. Palomo* and Carlos Lodeiro*

This journal is © The Royal Society of Chemistry 2023

Catechol Oxidase-like activity Pt(l I) Catalase-like activity
7z Oy Cu(l)
D/\l/m umm EDTA 2H,0, —p 0, + 2H,0
L-DOPA L-Dopachr:)me Ptcu NPS

H,0,

Chemo enzymatic cascades "
L Rhodamine B degradation
Glucose H,0, mm
> - < \\ <
o coon i
Gluconic - / - N

Acid o™

Nanoscale Adv., 2023, 5, 4303-4310 | 4305


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3na90087h

Open Access Article. Published on 24 August 2023. Downloaded on 6/21/2026 12:38:11 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Grayscale-patterned strategy

- B

Pattern profile

Spatial modulation of scalable nanostructures by
combining maskless plasmonic lithography and
grayscale-patterned strategy

Dandan Han, Tianchun Ye* and Yayi Wei*

Detection and Sorting of EVs by Flow Cytometry

Gated Sort Population

Fluorescence

Biological Sample

Antibody Labeling

Gated Sort Population

Separation and isolation of CD9-positive
extracellular vesicles from plasma using flow
cytometry

Karan Khanna, Nikki Salmond, Sina Halvaei,
Andrew Johnson and Karla C. Williams*

.
Jha} Preparation of cellulose nanocrystal (CNCs)
] Characterization and Application: - - - - -
o ¢ e, | = reinforced polylactic acid (PLA) bionanocomposites
Poly(lactic acid) « Dynamic Mechanical Analysis - - . . g . .
T2+ OferentScaming Calrmety filaments using biobased additives for 3D printing
N Melt extrusion HHHHI i:‘;'eaf;:nn:zmwmeaspec.wmw applications
I Victor Chike Agbakoba,* Percy Hlangothi, Jerome Andrew
gt and Maya Jacob John
filament 3D Printed vase

Cellulose nanocrystals (CNC)

P \.;
R g
¢
Auy,(SR);

5
. ]

<
L +,
i v Auy(sg),
%§§ ]
AL

Aug,(SR);, i

t t .
: K ""ﬁrsk,z P

AN

Aug(SR)3, : ;

(SR s el

Augi(SR);, +Aun!
AP

Au (SR),4

X SR i
AP |
&
DAL

4306 | Nanoscale Adv, 2023, 5, 4303-4310

Structural predictions of three medium-sized
thiolate-protected gold nanoclusters Au44(SR)z0,
Au56(SR)32, and AUGQ(SR)34

Wenhua Han, Gang Wang, Pengye Liu, Wenliang Li*
and Wen Wu Xu*

This journal is © The Royal Society of Chemistry 2023


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3na90087h

Open Access Article. Published on 24 August 2023. Downloaded on 6/21/2026 12:38:11 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Stabilization and adiabatic control of
antiferromagnetically coupled skyrmions without
the topological Hall effect

Rawana Yagan, Arash Mousavi Cheghabouri and Mehmet
C. Onbasli*

4,22540" A’

w0 o0 s %0 9 %0 %0 %0 145 05 225 205 120 G5 W 45 @ 75 @ 105
M, (kA/m) X, 6ot m) 8.m)

change in the anisotropy energy density  AK(:m=?)

9.76e+04
5.650+04
1.54e+04
2.57e+04
-6.68e+04
-1.08e+05

E e E ﬁ|
Functionalization of an ionic honeycomb KF 3 b)
monolayer via doping v\- K F
Huynh Anh Huy, Duy Khanh Nguyen, Chu Viet Ha, Dang y /! ©
Duc Toan, Hang Nga Nguyen, J. Guerrero Sanchez E,, S
and D. M. Hoat” S Vo s | | —p,

::: 2 1 \“‘ ] _px.y
0 : ‘x:
'2 04 08 0 25 50

DOS (States/eV)

A new and versatile template towards vertically
oriented nanopillars and nanotubes

Bohao Xu, Di Wu, lan M. Hill, Merissa Halim, Yves Rubin
and Yue Wang*

JLTRILYY

VvTANI Vertically oriented
direct template nanotube arrays

Vertically oriented
nanopillar arrays

Immobilized nickel boride nanoparticles on
maghnetic functionalized multi-walled carbon
nanotubes: a new nanocomposite for the efficient
one-pot synthesis of 1,4-benzodiazepines

Farkhondeh Mohammad Aminzadeh
and Behzad Zeynizadeh*

This journal is © The Royal Society of Chemistry 2023

Fe304/f-MWCNT/Ni,B nanocomposite-catalyzed one-pot synthesis of 1,4-benzodiazepines

H
N
©: NH, [ Lo} R Fe30,/f-MWCNT/Ni,B @[ jg
+ + 1
PEG-400/US/60 °C
NH, CHO . N [}

30-100 min, 79-92% H R

R=Aromatic
Alyphatic
Hetro-Aromatic

R=Aromatic
Alyphatic
Hetro-Aromatic

Nanoscale Adv., 2023, 5, 4303-4310 | 4307


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3na90087h

Open Access Article. Published on 24 August 2023. Downloaded on 6/21/2026 12:38:11 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

View Article Online

PAPERS
Redox mediator-enhanced charge storage in
ST dimensionally tailored nanostructures towards
UC‘) flexible hybrid solid-state supercapacitors
LN g Ritik Mohanty, Kaushik Parida* and Kulamani Parida*
mosiaiors S o ® Rl
and power density,
. superb ion mohilitiy and
l:i.:;ie::einr:‘aglw e""i'.',ii‘:.if’.ii"'”
Mahiosyisted 5°"d£i° fefiopartde oot |~ Targeted and efficient delivery of rifampicin to
S, .4 : ( Q\‘ O macrophages involved in non-tuberculous
i P < i mycobacterial infection via mannosylated solid lipid
Solid lipid core nanOpartiCleS
Surfactant shell " . .
- 1 i‘i?i’é‘!::’;e Jayoung Chae, Seung Hyun Kang, Jiwon Kim,
6] "'} Yonghyun Choi,* Shin Hyuk Kang* and Jonghoon Choi*
AR
Bacteria infected macrophage
Jamus B-GiesXY 08 - o Novel two-dimensional Janus B-Ge,XY (X/Y =S, Se,
(X/Y =S, Se, Te) e . Te) structures: first-principles examinations
0-0-0—0-0-0-0—-0-0—-0 041 "/ - . .
£ Nguyen Dinh Hien, D. V. Lu* and Le C. Nhan
.§
047 5107 /330
A 0.8 240

270 | —

i
— B-Ge,SeTe

Cross-linking via
disulfide bridges

4308 | Nanoscale Adv., 2023, 5, 4303-4310

Controlling the spacing of the linked graphene oxide
system with dithiol linkers under confinement

Nikita Sugak,* Hien Pham, Abhaya Datye,
Shomeek Mukhopadhyay, Haiyan Tan, Min Li and Lisa
D. Pfefferle

This journal is © The Royal Society of Chemistry 2023


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3na90087h

Open Access Article. Published on 24 August 2023. Downloaded on 6/21/2026 12:38:11 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Size dependence of the surface spin disorder and
surface anisotropy constant in ferrite nanoparticles

Marianna Gerina, Marco Sanna Angotzi, Valentina Mamel,
Veronika GajdosSova, Daniel N. Rainer, Milan Dopita, Nina-
Juliane Steinke, David Aurélio, Jana Vejpravova

and Dominika Zakutna*

Catalytic effect of graphene on the inversion of
corannulene using a continuum approach with the
Lennard-Jones potential

Panyada Sripaturad, Amir Karton,* Kyle Stevens,
Ngamta Thamwattana,* Duangkamon Baowan and Barry
J. Cox

Concave-up bowl Flat transition state Concave-down bowl

A Janus membrane doped with carbon nanotubes for
wet—-thermal management

Boyang Tian, Miaomiao Hu, Yiwen Yang and Jing Wu*

Unidirectional
Liquid Transport

e

Blocked

CNTs@CA fibrous layer

T ¢ o
{hg )g Hydrophilic __: ‘; Mg
> 45 S
\\\‘ 4 LS \ Heating of
1 : o, 1
{ ‘\)? aras Hb-Gauze "‘%‘g‘%‘:; |
Hydrophobic ;E\ﬁ:’ 3 &
COLD W%RM
us M DRY

Cross-linking reactions in Langmuir monolayers of
specially designed aminolipids — a toolbox for the
customized production of amphiphilic nanosheets

Cristina Stefaniu, Christian Wolk,* Victoria M. Latza,
Andrei Chumakov, Gerald Brezesinski
and Emanuel Schneck*

This journal is © The Royal Society of Chemistry 2023

Nanoscale Adv., 2023, 5, 4303-4310 | 4309


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3na90087h

Open Access Article. Published on 24 August 2023. Downloaded on 6/21/2026 12:38:11 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

View Article Online

PAPERS
First-principles study of BX-SiS (X = As, P) van der
h Waals heterostructures for enhanced photocatalytic
= performance
Sheraz Ahmad, H. U. Din,* S. S. Ullah Sabir and B. Amin
SiS-BAs /’
CORRECTION

Correction: Flavin-adenine-dinucleotide gold complex nanoparticles: chemical modeling design, physico-

chemical assessment and perspectives in nanomedicine

Celia Arib, Nadia Bouchemal, Maria Barile, Didier Paleni, Nadia Djaker, Nathalie Dupont and Jolanda Spadavecchia®

4310 | Nanoscale Adv, 2023, 5, 4303-4310

This journal is © The Royal Society of Chemistry 2023


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3na90087h

