
O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

1 
N

ov
em

be
r 

20
23

. D
ow

nl
oa

de
d 

on
 7

/2
9/

20
25

 8
:2

7:
17

 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
.

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(23) 6265–6738 (2023)

View Article Online
View Journal  | View Issue
Cover
See Melissa L. Mather,
Andrei N. Khlobystov et al.,
pp. 6423–6434. Image
reproduced by permission of
Melissa Mather from
Nanoscale Adv.,
2023, 5, 6423.
This journal is © The Royal Society o
f Chemistry 2023
REVIEWS
6278

Recent advances in nanoantibiotics against
multidrug-resistant bacteria

Mulan Li, Ying Liu, Youhuan Gong, Xiaojie Yan, Le Wang,*
Wenfu Zheng,* Hao Ai* and Yuliang Zhao*
6318

A review of metal–organic framework (MOF)
materials as an effective photocatalyst for
degradation of organic pollutants

M. Shahnawaz Khan, Yixiang Li, Dong-Sheng Li,
Jianbei Qiu, Xuhui Xu and Hui Ying Yang*
Nanoscale Adv., 2023, 5, 6267–6277 | 6267

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3na90111d
https://rsc.66557.net/en/journals/journal/NA
https://rsc.66557.net/en/journals/journal/NA?issueid=NA005023


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

1 
N

ov
em

be
r 

20
23

. D
ow

nl
oa

de
d 

on
 7

/2
9/

20
25

 8
:2

7:
17

 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
Editorial Staff
Executive Editor 
Jeremy Allen

Deputy Editor 
Hannah Kerr

Editorial Assistant 
Rosie Hague

Editorial Production Manager 
Daniella Ferluccio

Assistant Editors 
Zita Zachariah, Serra Arslancan Sengelen and Zifei Lu

Publisher 
Neil Hammond

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

For pre-submission queries please contact Jeremy Allen, 
Executive Editor. E-mail: nanoscaleadvances-rsc@rsc.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 0WF.

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 0WF, 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 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 Advances
rsc.li/nanoscale-advances
Nanoscale Advances 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
Honorary Editor-in-chief
Chunli Bai, National Centre for Nanoscience 
and Nanotechnology, China
Editors-in-chief
Dirk Guldi, Friedrich-Alexander-Universität 
Erlangen-Nürnberg, Germany
Yue Zhang, University of Science and 
Technology Beijing, China
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 Dufrêne, Université Catholique de 
Louvain, Belgium
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
Xiaogang Liu, National University of 

Singapore, Singapore 
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

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
Mingdong Dong, Aarhus University, Denmark
Kristen Fichthorn, Penn State University, USA
Christy Haynes, Univeristy of Minnesota, USA
Niko Hildebrandt, Université de Rouen 
Normandie / Seoul National University, 
France / South Korea
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
Xing Yi Ling, Nanyang Technological 
University, 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
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
Miqin Zhang, University of Washington, USA

Information for Authors
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/d3na90111d


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

1 
N

ov
em

be
r 

20
23

. D
ow

nl
oa

de
d 

on
 7

/2
9/

20
25

 8
:2

7:
17

 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
REVIEWS
6349

The gut microbiome meets nanomaterials: exposure
and interplay with graphene nanoparticles

Olga Wojciechowska, Adele Costabile
and Małgorzata Kujawska*
This journal is © The Royal Society of Chemistry 2023
MINIREVIEWS
6365

Raman encoding for security labels: a review

Dong Yu, Wei Zhu* and Ai-Guo Shen*
6382

A review on hybridization of plasmonic and photonic
crystal biosensors for effective cancer cell diagnosis

Alemayehu Getahun Kumela,* Abebe Belay Gemta,*
Alemu Kebede Hordofa, Ruth Birhanu, Habtamu
Dagnaw Mekonnen, Umer Sherefedin
and Kinfe Weldegiorgis
COMMUNICATIONS
6400

Ex vivo transdermal delivery of 3H-labelled
atovaquone solid drug nanoparticles: a comparison
of topical, intradermal injection and microneedle
assisted administration

Sam Morris, Mark Long, Alison Savage, Andrew Owen,
Steve Rannard and Helen Cauldbeck*
Nanoscale Adv., 2023, 5, 6267–6277 | 6269

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3na90111d


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

1 
N

ov
em

be
r 

20
23

. D
ow

nl
oa

de
d 

on
 7

/2
9/

20
25

 8
:2

7:
17

 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
COMMUNICATIONS
6405
6270 | Nanoscale Adv., 2023, 5, 6267–6277
High conversion continuous flow exfoliation of 2D
MoS2

Thaar M. D. Alharbi and Colin L. Raston*
6410
Fusogenic liposome-coated nanoparticles for rapid
internalization into donor corneal endothelial tissue
to enable prophylaxis before transplantation

Thanuja M. Y., Suraksha S. Tellakula,
Samarth V. Suryavanshi, Keerthana G. S.,
Chandan Vasudev S. and Sudhir H. Ranganath*
PAPERS
6423
Nitrogen vacancy defects in single-particle
nanodiamonds sense paramagnetic transition metal
spin noise from nanoparticles on a transmission
electron microscopy grid

Bradley T. Flinn, Valentin Radu, Michael W. Fay, Ashley
J. Tyler, Jem Pitcairn, Matthew J. Cliffe,
Benjamin L. Weare, Craig T. Stoppiello, Melissa L. Mather*
and Andrei N. Khlobystov*
6435
Dual roles of nanocrystalline cellulose extracted
from jute (Corchorus olitorius L.) leaves in resisting
antibiotics and protecting probiotics

Yanchun Deng, Jiangpeng Pan, Xiai Yang, Sa Yang,
Haiyang Chi, Xiushi Yang, Xiaoxin Qu, Shitao Sun,
Linfeng You* and Chunsheng Hou*
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/d3na90111d


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

1 
N

ov
em

be
r 

20
23

. D
ow

nl
oa

de
d 

on
 7

/2
9/

20
25

 8
:2

7:
17

 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
PAPERS
6449

Boosted ability of ZIF-8 for early-stage adsorption
and degradation of chemical warfare agent simulants

Sojin Oh, Sujeong Lee, Gihyun Lee and Moonhyun Oh*
This journal is © The Royal Society of Chemistry 2023
6458

Preferential adhesion of bacterial cells onto top- and
bottom-mounted nanostructured surfaces under
flow conditions

S. W. M. A. Ishantha Senevirathne,* Asha Mathew,
Yi-Chin Toh and Prasad K. D. V. Yarlagadda
6473

Rheological study of Hall current and slip boundary
conditions on fluid–nanoparticle phases in
a convergent channel

Mubbashar Nazeer, M. Ijaz Khan,* Sherzod Abdullaev,
Fuad A. Awwad and Emad A. A. Ismail
6489

Enriched photocatalytic and photoelectrochemical
activities of a 2D/0D g-C3N4/CeO2 nanostructure

Ramaraghavulu Rajavaram, S. V. Prabhakar Vattikuti,*
Jaesool Shim,* Xinghui Liu, Nguyen To Hoai*
and Nam Nguyen Dang
Nanoscale Adv., 2023, 5, 6267–6277 | 6271

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3na90111d


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

1 
N

ov
em

be
r 

20
23

. D
ow

nl
oa

de
d 

on
 7

/2
9/

20
25

 8
:2

7:
17

 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
PAPERS
6501
6272 | Nanoscale Adv., 2023, 5, 6267–6277
Targeted photodynamic therapy for breast cancer:
the potential of glyconanoparticles

Brydie A. Thomas-Moore, Simone Dedola, David
A. Russell, Robert A. Field and Maŕıa J. Maŕın*
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