Open Access Article. Published on 04 April 2024. Downloaded on 3/17/2026 7:07:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

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 16(14) 6763-7250 (2024)

Cover

See Cheol Seong Hwang,
Jung-Hae Choi et al.,

pp. 6949-6960.

Nanoscale

Image reproduced by
permission of Jung-Hae Choi
from Nanoscale, 2024, 16,
6949.

N .
Coomanmny £ wowsr

EDITORIAL

Nanoscale

Inside cover
See Pengjian Gong et al.,
pp. 6961-6972.

Image reproduced by
permission of Pengjian Gong
from Nanoscale, 2024, 16,
6961.

P o socery e Y
s OF CHEMISTRY. NCNST,

Celebrating the 150th anniversary of Vanderbilt
University

De-en Jiang,* Janet E. Macdonald* and
Sharon M. Weiss*

REVIEWS

Anisotropy in magnetic materials for sensors and
actuators in soft robotic systems

Hyeokju Kwon, Yeonhee Yang, Geonsu Kim,
Dongyeong Gim and Minjeong Ha*

This journal is © The Royal Society of Chemistry 2024

Magnetic Anisotropy

Actuators < _
Z R
K/
VT4 g//
<

>

L -\
}9 9
S

Nanoscale, 2024, 16, 6765-6775 | 6765


www.rsc.li/nanoscale
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4nr90076f
https://pubs.rsc.org/en/journals/journal/NR
https://pubs.rsc.org/en/journals/journal/NR?issueid=NR016014

s 0

¥ Environmental Science:
Atmospheres

- :

Conn ctmg ormmi
and i 1nsp1r1ng new idzas

rsc.li/submittoEA

Fundamental questions
Elemental answers Registered charity number: 207890



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4nr90076f

Open Access Article. Published on 04 April 2024. Downloaded on 3/17/2026 7:07:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Advances in lipid nanoparticle mRNA therapeutics
beyond COVID-19 vaccines

Yeung Wu, Sinuo Yu and Irene de Lazaro*

Vaccines

Protein replacement

Cancer therapies

The luminescence modulation of rare
earth-doped/containing lead-free double
perovskites toward multifunctional applications:
a review

Haiyan Wang, Jiandong Yao and Ruosheng Zeng*

Circularly polarized luminescence in quantum
dot-based materials

Yanze Liu, Xiaobin Gao, Biao Zhao* and Jianping Deng*

",

Chiray
chiral I

.

%,

<,

chiral g,

%

b,b
VO
b 1o,
%%
2
&
o”Z,o
0\'o -3
sy

CaCO3 nanoplatform for cancer treatment:
drug delivery and combination therapy

Xiaorong Yang, Yue Sun, Hong Zhang, Fengrui Liu,
Qin Chen, Qiying Shen, Zhe Kong, Qiaolin Wei,*
Jia-Wei Shen* and Yong Guo*

This journal is © The Royal Society of Chemistry 2024

Nanoscale, 2024, 16, 6765-6775 | 6767


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4nr90076f

Open Access Article. Published on 04 April 2024. Downloaded on 3/17/2026 7:07:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

»\h

8,

Wearable POC Devices.

W —

‘)‘E

Point-of-care devices engaging green graphene: an
eco-conscious and sustainable paradigm

Joydip Sengupta and Chaudhery Mustansar Hussain*

Gallium-based liquid metals as reaction media for
nanomaterials synthesis

Ming Wang and Yiliang Lin*

Quantifying particle concentration via Al-enhanced
optical coherence tomography

Sigi Ye, Lei Xing, David Myung and Fang Chen*

OrganicPhase  Aqueous Phase
L

L
Lipids in Ethanol mRNA/SIRNA in
Sodium Citrate
Buffer

Confined Impinging jet mixer (ClJ)
—\

Flash Nanoprecipitation

6768 | Nanoscale, 2024, 16, 6765-6775

@= Phospholipid @== PEG Lipid @<= Cholesterol

@ lonizable Lipid ~ . RNA

Flash nanoprecipitation assisted self-assembly of
ionizable lipid nanoparticles for nucleic acid
delivery

Bishal Misra, Krystal A. Hughes, William H. Pentz,

Parinya Samart, Werner J. Geldenhuys and
Sharan Bobbala*

This journal is © The Royal Society of Chemistry 2024


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4nr90076f

Open Access Article. Published on 04 April 2024. Downloaded on 3/17/2026 7:07:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Study of a charge transition-driven resistive
switching mechanism in TiO,-based random
access memory via density functional theory

Taeyoung Jeong, In Won Yeu, Kun Hee Ye,

N

o

Charge
transition

Seungjae Yoon, Dohyun Kim, Cheol Seong Hwang* and

Jung-Hae Choi* 1A D
9 diffusion

Y

Two-dimensional MXene nanosheets on B s . @ @

nano-scale fibrils in hierarchical porous structure ~ ‘@W vf Nano-crack cotact Broken end ot

to achieve ultra-high sensitivity f;,w o sorom X |

Hierarchical 2D MXene nanosheets assembled
Bingjie Wu, Zhenghui Xie, Qiwu Shi, Junlong Yang, EVOH.g-EOPO skeleton complex hybrid nanostructure = T

Chul B. Park, Pengjian Gong* and Guangxian Li

Sufficient contacts
in the complex hybrid nanostructure

Asseimbly au (%) ’
e

- = S

Tl Bumps Microcell contact
-
| ~—~
_— Presure (kea) Preffure Prefiure
Ultra-high sensitivity U= *

Ultra-thin proton conducting carrier layers
for scalable integration of atomically thin 2D
materials with proton exchange polymers for

Transfer methodologies

Effects of etching process

Application in fuel cells
Spin+scoop N211[N211 (hot press Cu)  p1q|n1q
~ \‘)(no Cu/APS)

x3

800

a
2
3

(no cu/aps)

11 (hot press Cu)

11 (cold press Cu)
N211 (cold press)
Potential (mV)
°
&
Power Density (W cm?)

[Post acid soaking] / [As prepared]

next-generation PEMs w
Hot press/Cold press .
Nicole K. Moehring, Andrew E. Naclerio, ) — 1 G 20, TN m
Pavan Chaturvedi, Thomas Knight and Piran R. Kidambi* femmm— S 0 B OT_A%WMS
Current Density (mA cm2)
GO-tagged PEI sizing agent imparts self-healing Oy o i BN
and excellent mechanical properties to carbon L
fiber reinforced epoxy laminates
Samir Mandal, Ketaki Samanta,* Kunal Manna,

Subodh Kumar* and Suryasarathi Bose*

This journal is © The Royal Society of Chemistry 2024

035 mAGO-CiE]

EMI SE (dB)

Time (5)

Nanoscale, 2024, 16, 6765-6775 | 6769


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4nr90076f

Open Access Article. Published on 04 April 2024. Downloaded on 3/17/2026 7:07:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Design of a gold nanopatrticles site in an
engineered lipase: an artificial metalloenzyme with
enantioselective reductase-like activity

Carla Garcia-Sanz, Blanca de las Rivas and
Jose M. Palomo*

300 350 400 450 500 550 600 650 700
Wavelength (nm)

Doping effect on a two-electron silver nanocluster

Wei-Jung Yen, Jian-Hong Liao, Tzu-Hao Chiu,
Jie-Ying Chen, Yuan Jang Chen, Samia Kahlal,
Jean-Yves Saillard* and C. W. Liu*

LiCoO, /HZSM5

Upgraded Bio-oil

Raw Bio-oil

1h, 300 °C, H,

Plant Biomass
Using e-Waste for Bio-oil Upgrading
Lignin 8

LiCoO, impregnated nano-hierarchical ZSM-5
assisted catalytic upgrading of Kraft lignin-derived
liquefaction bio-oil

Ashutosh Agarwal* and Xue Li*

@ N ope  HPC

6770 | Nanoscale, 2024,16, 6765-6775

Galvanic replacement-induced preparation of
bloom-like Pt,3Ni;7 for methanol coupled efficient
hydrogen production

Jin Zhao, Jinjin Wang, Ying Wang, Junming Zhang,
Ergui Luo, Baoliang Lv, Tianjun Hu* and Jianfeng Jia*

This journal is © The Royal Society of Chemistry 2024


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4nr90076f

Open Access Article. Published on 04 April 2024. Downloaded on 3/17/2026 7:07:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

[{ec

PAPERS

View Article Online

Numerical modeling and in situ small angle X-ray
scattering characterization of ultra-small SPION
magnetophoresis in a high field and gradient
separator

Xian Wu, Hyeon Choe, Jacob Strayer,

Jenifer Gomez-Pastora, Maciej Zborowski,
Barbara Wyslouzil and Jeffrey Chalmers*

SPIONs Before Separation In-situ SAXS Characterization
of i

Beamline.

( SPIONs After Separation )

Graphene-based iron single-atom catalysts for
electrocatalytic nitric oxide reduction: a
first-principles study

Haobo Li, Donghai Wu, Jiarui Wu, Wenjing Lv,
Zhiyao Duan* and Dongwei Ma*

Generation of skyrmions by combining thermal
and spin—orbit torque: breaking half skyrmions
into skyrmions

Sheng Yang, Laichuan Shen, Yuelei Zhao, Kai Wu,

Xiaoguang Li, Ka Shen, Senfu Zhang, Xiaohong Xu,
Johan Akerman and Yan Zhou*

No Heat or SOT Heat Heat and SOT Heat and larger SOT Heat and larger SOT
: r )
,,,,,,,,
FMI
Q \

Realizing ampere-level CO, electrolysis at low
voltage over a woven network of few-atom-layer

ultralong silverene nanobelts with ultrahigh aspect

ratio by pairing with formaldehyde oxidation

Min Zhang, Xinyu Wang, Junjie Ding, Chaogang Ban,
Yajie Feng, Chaohe Xu* and Xiaoyuan Zhou*

This journal is © The Royal Society of Chemistry 2024

Nanoscale, 2024, 16, 6765-6775 | 6771


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4nr90076f

Open Access Article. Published on 04 April 2024. Downloaded on 3/17/2026 7:07:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Silver-coated hollow fiber surface plasmon
resonance sensor for glucose detection with
enhanced limit of detection

Yangyang Xu, Xian Zhang, Xiao-Song Zhu* and
Yi-Wei Shi

; Absence of met;:\ ‘

incorporation at nodes

ta : on Cu, Ag and Au(111)

Discarding metal incorporation in pyrazole
macrocycles and the role of the substrate on
single-layer assemblies

Jorge Lobo-Checa,* Sindy Julieth Rodriguez,
Leyre Hernandez-Lopez, Lucia Herrer,

Mario C. G. Passeggi, Jr., Pilar Cea and

José Luis Serrano*

1H Phase

.
=
h
2
3
&

+
-
o
N
m“ﬂmﬂ“

.
T
o
e
H
13

2 3 4 5 6 7
No. of cycles

Transforming friction: unveiling sliding-induced
phase transitions in CVD-grown WS, monolayers
under single-asperity sliding nanocontacts
Himanshu Rai, Deepa Thakur, Aayush Gadal,

Zhijiang Ye,* Viswanath Balakrishnan* and
Nitya Nand Gosvami*

DOSE DISTRIBUTION SURVIVAL FRACTION

NANOPARTICLE
CANCER CELL

6772 | Nanoscale, 2024, 16, 6765-6775

Clonogenic assay and computational modeling
using real cell images to study physical
enhancement and cellular sensitization induced by
metal nanoparticles under MV and kV X-ray
irradiation

Rodrigo Hernandez Millares, Chaewon Bae,
Seok-Jin Kim, Taewan Kim, So-Yeon Park,
Kangwon Lee* and Sung-Joon Ye*

This journal is © The Royal Society of Chemistry 2024


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4nr90076f

Open Access Article. Published on 04 April 2024. Downloaded on 3/17/2026 7:07:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

[{ec

PAPERS

View Article Online

Selective ion transport in large-area graphene
oxide membrane filters driven by the ionic radius
and electrostatic interactions

Lidia Lancellotti, Antonio Bianchi, Alessandro Kovtun,
Massimo Gazzano, Tainah Dorina Marforio,

Zhen Yuan Xia, Matteo Calvaresi, Manuela Melucci,*
Chiara Zanardi* and Vincenzo Palermo*

Iy
L
HOLLOW FIBER
FILTER

Electronic properties of MoSe, nanowrinkles
Stefan Velja,* Jannis Krumland and Caterina Cocchi*

m"" L e
({5 SV O MTE SRS 1)
.*{»*rc‘»?g*f,‘ gt e,
aaNe 'S

e

nm

Characterization of a unique attachment
organelle: Single-cell force spectroscopy of
Giardia duodenalis trophozoites

Gubesh Gunaratnam,* Ricarda Leisering, Ben Wieland,
Johanna Dudek, Nicolai Miosge, Séren L. Becker,
Markus Bischoff, Scott C. Dawson, Matthias Hannig,
Karin Jacobs, Christian Klotz, Toni Aebischer and
Philipp Jung

force

-/

distance

Proceeding of catalytic water splitting on
Cu/Ce@g-C3N,4 photocatalysts: an exceptional
approach for sunlight-driven hydrogen generation
Muhammad Zeeshan Abid, Aysha Tanveer,

Khezina Rafig,* Abdul Rauf, Rongchao Jin and
Ejaz Hussain*

This journal is © The Royal Society of Chemistry 2024

Nanoscale, 2024, 16, 6765-6775 | 6773


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4nr90076f

Open Access Article. Published on 04 April 2024. Downloaded on 3/17/2026 7:07:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Stages after implantation

|~ Per-impiant inection

Stag
Anti-infection

oS coz06 g
[0 ¥ NFa TGRB éw
—_—

Regulate immune microenvironment

Stage Il

-
|

.W.,mwml

Promote osteogenic activity

lon-incorporated titanium implants for staged
regulation of antibacterial activity and
immunoregulation-mediated osteogenesis

Bingfeng Wu, Yufei Tang, Keyi Yao, Xin Luo, Shugi Feng,
Kai Wang, Xuemei Zhou* and Lin Xiang*

Affimer conjugated NP

Y
o -
'13; SN : i:l: R

Internalisation

Fluorescence

Photo-toxicity

Photoactive imaging and therapy for colorectal
cancer using a CEA-Affimer conjugated Foslip
nanoparticle

Yazan S. Khaled,* M. lbrahim Khot,

Radhika Aiyappa-Maudsley, Thomas Maisey,
Arindam Pramanik, Jim Tiernan, Nicole Lintern,
Eiman Al-Enezi, Shazana H. Shamsuddin,

Darren Tomlinson, Louise Coletta, Paul A. Millner,
Thomas A. Hughes* and David G. Jayne*

Zn-6H,0%* °

A dendrite-free Zn anode enabled by PEDOT:PSS/
MoS, electrokinetic channels for aqueous Zn-ion
batteries

Hai Wang, Qin Zhao, Weimin Li,* Shun Watanabe* and
Xiaobo Wang*

Experimental J, Mathematical

Electrode Inerface Electrolyte

6774 | Nanoscale, 2024, 16, 6765-6775

An innovative experimental and mathematical
approach in electrochemical sensing for mapping a
drug sensor landscape

Madheswaran Madhavan, Babu Shobana,
Duraisamy Pandiaraja* and Periakaruppan Prakash*

This journal is © The Royal Society of Chemistry 2024


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4nr90076f

Open Access Article. Published on 04 April 2024. Downloaded on 3/17/2026 7:07:14 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

GeSn-on-GaAs with photoconductive carrier
lifetime >400 ns: role of substrate orientation and
atomistic simulation

Sengunthar Karthikeyan, Steven W. Johnston,
Dhammapriy Gayakwad, Suddhasatta Mahapatra,
Robert J. Bodnar, Jing Zhao, Rutwik Joshi and
Mantu K. Hudait*

u-PCD signal (a.u.)

2 = 1800 nm B A1-(100)/2°
Gey4SNg06/Ge/GaAs M B1-(100)/6°

W B2-(100)/6°| =

=3

e

B1-(100)/6° T = 666 ns E

— -}

@

[a]

B2-(100)/6° T = 373 ns 8

T

Y

A1-(100)/2°
| |

I

M C-(110), 2 = 1800 nm
M D-(111)A, % = 1800 nm
D-(111)A, % = 1500 nm

Gey 04SN 06/ Ge/GaAs

100 200 300 400 100 200 300 400

Time (ns)

Time (ns)

Effects of the surface energy and surface stress on
the phase stability of spin crossover nano-objects:
a thermodynamic approach

Shiteng Mi, Karl Ridier, Gabor Molnar, William Nicolazzi*
and Azzedine Bousseksou*

CORRECTION

]
4

30.5 nm|
06 ~<— Bulk
04

Temperature (K)

Correction: Carbon dots on LAPONITE® hybrid nanocomposites: solid-state emission and inter-aggregate

energy transfer

Bruno S. D. Onishi, Albano N. Carneiro Neto, Ricardo Bortoletto-Santos, Valmor. R. Mastelaro, Luis D. Carlos,

Rute A. S. Ferreira* and Sidney J. L. Ribeiro*

This journal is © The Royal Society of Chemistry 2024

Nanoscale, 2024, 16, 6765-6775 | 6775


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4nr90076f

