Open Access Article. Published on 10 May 2023. Downloaded on 11/6/2025 6:20:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Materials Advances

An open access journal publishing across the breadth of materials science

rsc.li/materials-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 2633-5409 CODEN MAADCY9 4(9) 2019-2236 (2023)

Cover

See Yang Xu et al.,
pp. 2028-2041.
Image reproduced
by permission of
Yang Xu from
Mater. Adv.,

2023, 4, 2028.

Materials
Advances

REVIEWS

Inside cover

See M. Soorani et al,,

pp. 2078-2087.

Image reproduced

by permission

of Mitra Soorani

from Mater. Adv.,

2023, 4, 2078.

Image credit: NASA/Johns
Hopkins APL/Ben Smith.

Materials u

Advances

Exploring anodes for calcium-ion batteries

Henry R. Tinker, Christopher A. Howard, Min Zhou and
Yang Xu*

Calcium-ion Battery

@ MOF/MOﬂ
.
Carbon
° o
Alloys

Calcium metal

Calcium Electrolyte

Cathode Anode

Recent advancement in nhanomaterial-encapsulated
drug delivery vehicles for combating cancer,
COVID-19, and HIV-like chronic diseases

Suparna Paul, Subhajit Mukherjee and
Priyabrata Banerjee*

This journal is © The Royal Society of Chemistry 2023

| covip-1o ||
[ mviams |
004 4000%° | cancer |
Nanomaterials  Drug molecules

Anti-Cancer Anti-Viral

Activity

" Healthy Cells

Mater. Adv,, 2023, 4, 2021-2027 | 2021


http://rsc.li/materials-advances
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ma90036c
https://pubs.rsc.org/en/journals/journal/MA
https://pubs.rsc.org/en/journals/journal/MA?issueid=MA004009

Open Access Article. Published on 10 May 2023. Downloaded on 11/6/2025 6:20:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Editorial Staff

Executive Editor
Jeremy Allen

Deputy Editor
Hannah Kerr

Editorial Production Manager
Christopher Goodall

Assistant Editors
Zita Zachariah and Serra Arslancan Sengelen

Editorial Assistant
Rosie Hague

Publishing Assistant
Allison Holloway

Publisher
Neil Hammond

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

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

Materials Advances (electronic: ISSN 2633-5409) is published
24 times a year by the Royal Society of Chemistry,

Thomas Graham House, Science Park, Milton Road,
Cambridge, UK CB4 OWF.

Materials 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 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

ROYAL SOCIETY
- OF CHEMISTRY

Materials Advances

rsc.li/materials-advances

View Article Online

Materials Advances publishes experimental and theoretical work across
the breadth of materials science.

Editorial Board

Editors-in-Chief

Anders Hagfeldt, EPFL, Switzerland
Jeroen Cornelissen, University of Twente,
The Netherlands

Natalie Stingelin, Georgia Institute of
Technology, USA

Associate Editors

A. S. Achalkumar, Indian Institute of
Technology, India

Veronica Augustyn, North Carolina State
University, USA

Viola Birss, University of Calgary, Canada
Jiang Chang, Shanghai Institute of Ceramics,
China

Elizabeth Cosgriff-Hernandez, University of
Texas at Austin, USA

Rachel Crespo-Otero, Queen Mary University
of London, UK

Gemma-Louise Davies, University College
London, UK

Goutam De, S N Bose National Centre for Basic
Sciences, India

Renaud Demadrille, Interdisciplinary Research
Institute of Grenoble, France

Antonio Facchetti, Northwestern University
and Flexterra Corporation, USA

Ghim Wei Ho, National University of

Advisory Board

Singapore, Singapore

Yun Jeong Hwang, Korea Institute of Science
and Technology, South Korea

Unyong Jeong, POSTECH, South Korea
JiJian, Zhejiang University, China

Oana Jurchescu, Wake Forest University, USA
Kisuk Kang, Seoul National University, South
Korea

Subrata Kundu, Central Electrochemical
Research Institute (CECRI), India

Dan Li, Jinan University, China

Mingzhu Li, Chinese Academy of Sciences,
China

Shaoqin Liu, Harbin Institute of Technology,
China

David Lou, Nanyang Technological University,
Singapore

Yi-Chun Lu, The Chinese University of Hong
Kong, Hong Kong

Martyn McLachlan, Imperial College London,
UK

Yoshiko Miura, Kyushu University, Japan
Kasper Moth-Poulsen, Chalmers University of
Technology, Sweden

Ana Flavia Nogueira, University of Campinas,
Brazil

Marc in het Panhuis, University of

Wollongong, Australia

Shizhang Qiao, University of Adelaide,
Australia

Erin Ratcliff, University of Arizona, USA

Neil Robertson, University of Edinburgh, UK
Federico Rosei, University of Trieste, Italy
Jennifer Rupp, Massachusetts Institute of
Technology, USA

Miriam Unterlass, Vienna University of
Technology, Austria

Yana Vaynzof, Technical University of Dresden,
Germany

Jessica Winter, Ohio State University, USA
Lydia Wong, Nanyang Technological
University, Singapore

Li-Zhu Wu, Technical Institute of Physics and
Chemistry, China

Zhiguo Xia, South China University of
Technology, China

Yusuke Yamauchi, University of Queensland,
Australia

Haoli Zhang, Lanzhou University, China

Ni Zhao, Chinese University of Hong Kong,
Hong Kong

Zhen Zhou, Nankai University, China

Please see the Materials Advances journal webpage for full details of our advisory board: rsc.li/materials-advances

Information for Authors

Full details on how to submit material for publication in Materials
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/materials-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/d3ma90036c

Open Access Article. Published on 10 May 2023. Downloaded on 11/6/2025 6:20:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Bioadhesives for clinical applications — a mini
review

Uma K.*

COMMUNICATION

Intermolecular Bondin,

Primary or
| secondary

Major
Mechanisms
of Adhesion

The effect of nitrogen on the synthesis of porous
carbons by iron-catalyzed graphitization

Robert D. Hunter, Emily C. Hayward, Glen J. Smales,

Brian R. Pauw, A. Kulak, Shaoliang Guan and Fe(NOs),
Zoe Schnepp*
N,, 800 °C
PAPERS
Structural effects of incorporating Cu* and Cu®* 100 - | wmousiG,,
ions into silicate bioactive glasses using molecular 80 =CuSiBG,
dynamics simulations S - - =CuSiBG,,
. o S 60
M. Soorani,* E. Mele and J. K. Christie =
o]
S 40
a
20
0 L L L L]
ca-0 Cu+-0 Na-0 P-0 Si-0
Photodegradation of emerging contaminant
tetracycline using a zinc titanate nanocellulose =
ComPOSIte as an efficlent photocatalyst Zinctitan?;;:zropanicle Cotton na(g:lcsllulose

Jahnabi Gogoi and Devasish Chowdhury*

This journal is © The Royal Society of Chemistry 2023

A [ s00°c/
2h
—ZNTC_600_CNC 120 min " ing o
R i

02 Tetracycline hydrochloride

Absorbance

Effective
degradation

ZNTC_600_CNC composite

300 a0 50 0 700
Wavelength (nm)

Mater. Adv,, 2023, 4, 2021-2027 | 2023


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ma90036c

Open Access Article. Published on 10 May 2023. Downloaded on 11/6/2025 6:20:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

g8 S ,

o 75 Crosslinked dimethylimdazolium1

- 1

.é' i :

2 65 4= ¥ !

7] ! I 1 +,

o 55

0

g 45 m  High IEC series I i

nq_’ ® Low IEC series +
Bt

0 5 10 15 20 25
In-plane og- in water at 25 °C / mS cm"™

Changes in permselectivity of radiation-grafted
anion-exchange membranes with different cationic
headgroup chemistries are primarily due to water
content differences

Arup Chakraborty, Intasham Salam, Mehdi Choolaei,
Judy Lee, Carol Crean, Daniel K. Whelligan,
Rachida Bance-Soualhi and John R. Varcoe*

Folic Acid Bis Acryl Amide
Y % Vo N
" ) \ 7m )
\ y
\ 4 -
|
Mixed and stirred T Amyloia
for 15mins ——r i || monomer
| ‘ | |[zadition
) Somins microwave HiHY
S ) synthesis
pH:2.7
Temp: 65°C &) Ea=
RPM: 1200 ke <]
Time: 3h lymass
¥ oo 0.0 0
pH: 74 V 1 ey
,_j;- mnp ssc (Dot S = -2 )
Q> €QD + HEWL HEWL
'ﬁme 1zh Monomer Monomer
o
- dense fibril

A facile one-pot synthesis of water-soluble CQDs
for the evaluation of their anti-amyloidogenic
propensity

Aniket Mukherjee and Nandini Sarkar*

Precise Molecular Tailoring

Glass O LCAlignment

High birefringence liquid crystals with a wide
temperature range and low melting point

‘ Tr— ® @ for augmented reality displays
’_L:I : —_ A Relvecxov CHyny \_> \_>—\_//
f— Ran Chen, Liang Zhao, Yannangqi Li, Jian Li, Pei Chen,
Cightblockinglyer Xinbing Chen* and Zhongwei An*
Source  Drain Capacitor Y » Buty-3-enyl terminal
Gate Silicon Substrate --F » Lateral fluorine atom
A. Si ion of the of dental caries

(@Treating with dental resins.

containing Bis-QADM-Bet
@Light-curing

Q.h

Dental caries Restored tooth

B. S. mutans on tooth surface ' C. Antibacterial mechanism

> gtrBC
: oNA |11 membrane
70 Stap s inhibition of gée axpression
Proteins

-
S cellwan

\ P——
: Electrostatic =
L on 1:teakage of cell contents
~0+4+0*+ TOCCEOCL
tooth s

Dead
S. mutans o

2024 | Mater. Adv, 2023, 4, 2021-2027

Bis-quaternary ammonium betulin-based
dimethacrylate: synthesis, characterization,
and application in dental restorative resins

Lusi Zhang, Zhiyuan Ma, Ruili Wang,* Weiwei Zuo and
Meifang Zhu

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/d3ma90036c

Open Access Article. Published on 10 May 2023. Downloaded on 11/6/2025 6:20:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Benchmarking the performance of lithiated metal
oxide interlayers at the LiCoO,|LLZO interface

André Muller,* Faruk Okur, Abdessalem Aribia,
Nicolas Osenciat, Carlos A. F. Vaz, Valerie Siller,
Mario El Kazzi, Evgeniia Gilshtein, Moritz H. Futscher,
Kostiantyn V. Kravchyk, Maksym V. Kovalenko and
Yaroslav E. Romanyuk*

Li-Nb-O interlayer
is most effective

[ ! ® wo

2140 ® LNbO
[ ] Li-Al-O

EIZO ] ° @® LT-0

~100 ® o

o ° o

2 80 oo

g 60/ ®

2

a °

a ® 9

g 40 €22 0900

5 °

g ®®eeseese

w

2 8 10

4 6
Cycle Number / -

A report on Se/Eu-doped hydroxyapatite: crystal
structure analysis, biological property assessment,
and applications in osteosarcoma inhibition

and bioimaging

Shuoshuo Zhou, Jian Ren, Lunzhu Wang, Liting Liu and
Chunlin Deng*

Eu¥*()——Ca?'@

Partial Substitution

Se re _A
.

.
> 5
HAp (8e03% - == PO, o ) HAp-Se-Eu

Osteosarcoma
Inhibition

Single-bonded nitrogen chain and porous nitrogen
layer via Ce—N compounds

Chi Ding, Jianan Yuan, Xiaomeng Wang,
Tianheng Huang, Yunlong Wang and Jian Sun*

g

Engineering a manganese-based oxide
heterostructure cathode for high-performance
aqueous potassium-ion storage

Zheng Guan, Yunan Wang, Mingyue Zhang, Jie Liu,
Shuangwen Li, Di Guo* and Xiaoxia Liu*

This journal is © The Royal Society of Chemistry 2023

Specific capacity (mAh g')

140

N
=]

1<)
S

®
=]

o
=]

N
o

Current density: 1 Ag"
Capacity retention: 91.7%

025eV
[ o

birnessite

N2, e Y

Absorption energy of K* v

263V 418eV

:
% LIAK ey

Mns0« heterostructure a <—T

-4 60

Coulombic Efficiency (%)

20 s s
0 250 500

750 1000 1250 1500 1750 2000
Cycle number

Mater. Adv,, 2023, 4, 2021-2027 | 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ma90036c

Open Access Article. Published on 10 May 2023. Downloaded on 11/6/2025 6:20:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

J-aggregates -
|Gats|mex=0.079 a0
w000

N2

H-aggregates
|Gavs|mx=0.0073

W\
LNy

Te

5,

",

L
o

€D (mdeg)

PR
388

o
R

’ 7.

\ /= icaceanisita
\ /| —.icacrapisoTA
“\/ - -LcaceaoieLTA

— LcacP@oiBEDTA

20 00 350 400 450 500 550
Wavelength (nm)

DiB-DTAX . g " %BE-DTA

R

-b-PMA (azo)

Chiral amplification induced by self-assembly of
different aggregation states in liquid crystal block
copolymer films with chiral response

Jianan Yuan, Xuemin Lu,* Xiaojie He, Feng Zheng and
Qinghua Lu*

e <A@

Green

@ Pyrolysis

@ KOH activation

Green pepper-derived hierarchical porous carbon
for supercapacitors with high performance

Yicheng Zeng, Fuming Zhang, Jinggaoc Wu and
Jing Huang*

Anisotropic valence band dispersion of 2D
molecular crystals of C6-DPA and its charge
transport dependence

Qingging Wang,* Jinpeng Yang, Mats Fahlman and
Xianjie Liu*

o
I

o

—— wio TPFPP __ //

—e— with TPFPP | PCE 16.9%

N
N
N

o
©
"

N
2
)

Current density (mA/cm?)
&

50\.\6
\’b’i\\e
R é&,{\&
(S

0.0

T T
0.2 .6 0.8

0.4 0
Voltage (V)

2026 | Mater. Adv, 2023, 4, 2021-2027

A fluorine functionalised phosphine based solid
additive for morphology control and achieving
efficient organic solar cells

Jegadesan Subbiah* and David J. Jones*

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/d3ma90036c

View Article Online

PAPERS
N,N'-Substituted quinacridones for organic 1500 "]
electronic device applications 1000 —
500 B
Donia Saadi, Felix Mayr, Cigdem Yumusak, g o :
Dominik Wielend, Munise Cobet, Bilge Kahraman, = 500 -
Cristian Vlad Irimia, Yasin Kanbur, Mateusz Bednorz, 1000F F Egnset=-118V  Egnget=+136V 1
Kamil Kotwica, Amel Ben Fredj, Samir Romdhane, 1500]- Eonset=-122V  Eopset=+135V ]
Markus C. Scharber, Niyazi Serdar Sariciftci and 2000 Eonset=-117V  Eonset=+147V ]
Mihai lrimia-Vladu* 2500 !

P R S R T S S S
.2-08-04 00 04 08 1.2 16 20 24
E/V vs. SHE

L
-1.6 -1

Broadband photoresponse in plasmon-enhanced
Ga-doped ZnO

Manli Yang, Xiaoliang Weng, Muhammad Ahsan Igbal, :
Chenxu Kang, Su-Yun Zhang and Yu-Jia Zeng* S e

40 80 120 160 200
Time (s)

Open Access Article. Published on 10 May 2023. Downloaded on 11/6/2025 6:20:26 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

This journal is © The Royal Society of Chemistry 2023

Mater. Adv., 2023, 4, 2021-2027 | 2027


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ma90036c



