Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Materials Horizons

rsc.li/materials-horizons

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.

Materials Horizons

IN THIS ISSUE
ISSN 2051-6347 CODEN MHAOAL 10(11) 4637-5316 (2023)
Materials u Cover Materials Inside cover
Hori Cover image celebrates Hori See Zhaoying Wu,
orizons the 10th Anniversary of orizons Lin Xiao et al,,

pp. 4662-4685.
Image reproduced
by permission of
Lin Xiao from
Mater. Horiz.,
2023, 10, 4662.

EDITORIALS

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Reflections from Seth Marder on 10 years of
Materials Horizons

Seth R Marder

(cc)

Looking back over 10 years of Materials Horizons

Martina H Stenzel

This journal is © The Royal Society of Chemistry 2023

Mater. Horiz., 2023, 10, 4639-4655 | 4639


http://rsc.li/materials-horizons
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90063k
https://pubs.rsc.org/en/journals/journal/MH
https://pubs.rsc.org/en/journals/journal/MH?issueid=MH010011

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Editorial Staff

Executive Editor
Michaela Miihlberg

Deputy Editor
Geraldine Hay

Editorial Production Manager
Jonathon Watson

Senior Publishing Editor
Alex Metherell

Development Editor
Rose Wedgbury

Publishing Editors

Matthew Blow, Chris Dias, Hemna Fathima, Rob Hinde, Ash
Hyde, Evie Karkera, Tamara Kosikova, Carole Martin, Kirsty
McRoberts, Tiffany Rogers, Cat Schofield, Tom Williams

Editorial Assistant
Daniel Smith

Publisher
Sam Keltie

For queries about submitted papers, please contact
Jonathon Watson, Editorial Production Manager
in the first instance. E-mail: materialshorizons@rsc.org

For pre-submission queries please contact
Michaela Miihlberg, Executive Editor.
E-mail: materialshorizons-rsc@rsc.org

Materials Horizons (electronic:

ISSN 2051-6355) is published 12 times a year by

the Royal Society of Chemistry, Thomas Graham House,
Science Park, Milton Road, Cambridge, UK CB4 OWF.

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 OWF, UK

Tel +44 (0)1223 432398; E-mail orders@rsc.org

2023 Annual (electronic) subscription price: £2697, $4615.
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 compl nor for any cc q e
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

Materials Horizons

rsc.li/materials-horizons
Building and designing systems from the molecular level

Editorial Board

Chair
Martina Stenzel, University of New South
Wales, Australia

Scientific Editors

Jean-Luc Bredas, University of Arizona, USA
Bruno Chaudret, INSA, France

Guoping Chen, National Institute for
Materials Science, Japan

Advisory Board

Athina Anastasaki, ETH Zurich, Switzerland
Markus Antonietti, Max Planck Intitute of
Colloids & Interfaces, Germany

David Beljonne, University of Mons, Belgium
Chris Bettinger, Carnegie Mellon University,
USA

Kanishika Biswas, Jawaharlal Nehru Centre
for Advanced Scientific Research, India

Paul Blom, Max Planck Institute for Polymer
Research, Mainz, Germany

Mischa Bonn, Max Planck Institute for
Polymer Research, Germany

Markus Buehler, Massachusetts Institute of
Technology, USA

Jillian Buriak, University of Alberta, Canada
Moyuan Cao, Nankai University, China
Yong Cao, South China University of
Technology, China

Rachel Caruso, University of Melbourne,
Austrailia

Anthony Cheetham, University of Cambridge,
UK

Hong Chen, Soochow University, China
Paulette Clancy, Johns Hopkins University,
USA

Brandi Cossairt, University of Washington,
USA

Dibyendu Das, IISER Kolkata, India

Luisa De Cola, University of Strasbourg,
France

Ulrike Diebold, Vienna University of
Technology, Austria

Mircea Dinca, Massachusetts Institute of
Technology, USA

Gitti Frey, Technion - Israel Institute of
Technology, Israel

Richard Friend, University of Cambridge, UK
Subi George, Jawaharlal Nehru Centre for
Advanced Scientific Research, India
Rebecca Gieseking, Brandeis University
Jian Ping Gong, Hokkaido University, Japan
Grace Gu, University of California, Berkeley,
USA

Ritu Gupta, Indian Institute of Technology
Jodhpur, India

David Haddleton, University of Warwick, UK
Martin Heeney, King Abdullah University

of Science and Technology (KAUST), Saudi
Arabia

Laura Herz, Univeristy of Oxford, UK
Jurriaan Huskens, University of Twente,
Netherlands

Hiroshi Imahori, Kyoto University, Japan

Community Board

Yong Cui, Shanghai Jiao Tong University,
China

Simone Fabiano, Linképing University,
Sweden

Zhongyi Jiang, Tianjin University, China
Kisuk Kang, Seoul National University,
South Korea

Norbert Koch, Humboldt University of
Berlin, Germany

Roisin Owens, University of Cambridge,
United Kingdom

Lei Jiang, Beihang University, China
Antoine Kahn, Princeton University, USA
Richard Kaner, University of California, Los
Angeles, USA

Susumu Kitagawa, Kyoto University, Japan
Anna Koehler, University of Bayreuth,
Germany

Frederik Krebs, Elite Science, Denmark
Katharina Landfester, Max Planck Institute
for Polymer Research, Germany

Guglielmo Lanzani, Italian Institute of
Technology, Italy

Neng Li, Wuhan University of Technology,
China

Yan Li, Peking University, China

Darren Lipomi, University of California, San
Diego, USA

Bin Liu, National University of Singapore,
Singapore

Maria Antonietta Loi, University of
Groningen, Netherlands

Lynn Yueh Lin Loo, Princeton University, USA
Bettina Lotsch , Max Planck Institute for
Solid State Research, Germany

HongYee Low, Singapore University of
Technology and Design, Singapore

Eva Malmstrom Jonsson, KTH Royal Institute
of Technology, Sweden

Uttam Manna, Indian Institute of
Technology-Guwahati, India

Seth Marder, University of Colorado Boulder,
USA

Richard Martel, University of Montreal,
Canada

Hedi Mattoussi, Florida State University, USA
David Mecerreyes , University of the Basque
Country, Spain

Phillip Messersmith, University of California,
Berkeley, USA

Catherine Murphy, University of Illinois
Urbana-Champaign, USA

K S Narayan, Jawaharlal Nehru Centre for
Advanced Scientific Research, India
Thuc-Quyen Nguyen, University of
California, Santa Barbara, USA

Markus Niederberger, ETH Ziirich,
Switzerland

Teri Odom, Northwestern University, USA
Wee-Jun Ong, Xiamen University, Malaysia
Moon Jeong Park, Pohang University of
Science and Technoloy (POSTECH), Korea
Marie-Paule Pileni, Pierre and Marie Curie
University, France

View Article Online

Yi Long, Chinese University of Hong Kong,
Hong Kong SAR, China

Members

Kelsey Hatzell, Princeton University, USA
Mark E. Thompson, University of Southern
Shu Yang, University of Pennsylvania, USA

Vivek Polshettiwar, Tata Institute of
Fundamental Research (TIFR), India

C N R Rao, Jawaharlal Nehru Centre for
Advanced Scientific Research, Bangalore,
India

Erin Ratcliff, University of Arizona, USA
Vince Rotello, University of Massachusetts at
Amberst, USA

David Scanlon, University College London,
United Kingdom

Bernd M. Schmidt, Heinrich Heine
University Diisseldorf, Germany

Christine Schmidt, University of Florida, USA
Gregory D. Scholes, Princeton University, USA
Rachel Segalman, University of California
Santa Barbara, USA

Peter Skabara, University of Glasgow, UK
Henry Snaith, University of Oxford, UK
Kazuo Takimaya, RIKEN, Japan

Luisa Torsi, University of Bari, Italy
Ramanathan Vaidhyanathan, IISER Pune,
India

Aleks Vojvodic, University of Pennsylvania,
USA

Elizabeth von Hauff, VU Amsterdam, The
Netherlands

Aron Walsh, Imperial College London, UK
Mengye Wang, Sun Yat-Sen University, China
Shu Wang, Institute of Chemistry, Chinese
Academy of Sciences, China

Xun Wang, Tsinghua University, China
Tanja Weil, Max Planck Institute for Polymer
Research, Germany

Emily Weiss, Northwestern University, USA
David Weitz, Harvard University, USA

Chris Wolverton, Northwestern University,
USA

Yi Xie, University of Science and Technology
of China, China

Vivian Wing-Wah Yam, University of Hong
Kong, Hong Kong

Shannon Yee, Georgia Institute of
Technology, USA

Jihong Yu, Jilin University, China

Shu-Hong Yu, University of Science and
Technology of China, China

Aldo]. G. Zarbin, Universidade Federal do
Parana, Brazil

Xiaowei Zhan, Peking University, China
Nan Zhang, Hunan University, China
Dongyuan Zhao, Fudan University, China
Ye Zhou, Shenzhen University, China

Please see the Materials Horizons journal webpage for full details of our Community Board: rsc.li/materials-horizons

Information for Authors

Full details on how to submit material for publication in

Materials Horizons 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-horizons.
Submissions: The journal welcomes submissions of manuscripts
for publication as Communications, Reviews, Mini-reviews and
Focus Articles. Communications should contain exceptionally
significant scientific work of such importance that rapid publication
is desirable. The research presented should provide new insight into
the topic and be accessible to the broad readership of the journal.

Colour figures are reproduced free of charge. Additional details are
available from the Editorial Office or http:/www.rsc.org/authors
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/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EDITORIALS

View Article Online

Editor’'s Choice: “Organic Electronics: What a
Journey!”

Jean-Luc Brédas

REVIEWS

Biomimetic cell culture for cell adhesive
propagation for tissue engineering strategies

Qiuchen Luo, Keyuan Shang, Jing Zhu, Zhaoying Wu,*
Tiefeng Cao, Abeer Ahmed Qaed Ahmed,
Chixiang Huang and Lin Xiao*

ogeation Platformg

i 30
i bl
o e
« >

old Strategjeg
Sold scaffofy,

Biomimetic Cell

Culture

3
o
&

et
o
o
e
&
.Q’O
/e
Yoo,

spiosouds. «°

Origin and characterization of the oxygen loss
phenomenon in the layered oxide cathodes of
Li-ion batteries

Junrun Feng, Zhuo Chen, Weihua Zhou and
Zhangxiang Hao*

4 !’
003001 oS

5
: Br.
| } ]
\ I
o N
K
.

spond™

Combination of covalent organic frameworks
(COFs) and polyoxometalates (POMs): the
preparation strategy and potential application
of COF-POM hybrids

Rui Xue, Yin-Sheng Liu, Ming-Yue Wang, Hao Guo,*
Wu Yang* and Guo-Yu Yang*

This journal is © The Royal Society of Chemistry 2023

Catalysis

Energy iological
storage w medicine

Detection

Mater. Horiz., 2023, 10, 4639-4655

| 4641


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90063k

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

(cc)

View Article Online

REVIEWS
B Organs-on-chips B dial Tailoring biorr_1aterials for biomimetic
design construction applications organs-on-chips
: ggom"ftr.y * Brain on chips Lingyu Sun, Feika Bian, Dongyu Xu, Yuan Luo,*
. Dloact(;vg‘}; Lung on chips + Disease model Yongan Wang* and Yuanjin Zhao*
. Rﬁgr? e Heart on chips * Drug evaluation
St d « Liver on chips * Toxicity testing
« Stiffness .
* Gut on chips L —

»  Wettability

Superstructures of water-dispersive hydrophobic
nanocrystals: specific properties

M. P. Pileni

0 20 40 60 80
Time delay (ps)

MAGNETIC NANOPARTICLES

Emergence of magnetic nanoparticles in

Multifunctional therapeutic agents Iron-dictated assimilation pathway

Themmal herapes photothermal and ferroptotic therapies

nanoparticles

Magnetic
hyperthermia =

& 7 e Aurore Van de Walle,* Albert Figuerola, Ana Espinosa,
pracoama X@ ‘ Ali Abou-Hassan, Marta Estrader and Claire Wilhelm*

Celldeatn degradton
. Chemical therapies
O 0 &

Fenton | : Ironintegraton to Nanoparticle
natural metabolsm recrystalization

A review on nickel-rich nickel—-cobalt—manganese
ternary cathode materials LiNig ¢Cog 2Mng 0, for
lithium-ion batteries: performance enhancement
by modification

Longjiao Chang,* Wei Yang, Kedi Cai, Xiaolong Bi,
Anlu Wei, Ruifen Yang and Jianan Liu

4642 | Mater. Horiz., 2023, 10, 4639-4655 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/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Overview of the design of bionic fine hierarchical
structures for fog collection

Danyan Zhan and Zhiguang Guo*

COMMUNICATIONS

Electrolessly tin-plated sulfur nanocomposite for
practical lean-electrolyte lithium—sulfur cells with a
high-loading sulfur cathode

Chui-Yi Kung and Sheng-Heng Chung*

of sulfur;

Nanosized tin-plating shell:
1. Encapsulates a large amount

2. Chemisorbs the diffusing
polysulfides;

3. Transfers electron by the
metallic conductivity network;

4. Electrocatalyzes the
conversion of sulfur cathode

A biocompatible pure organic porous nhanocage for
enhanced photodynamic therapy

Zhong-Hong Zhu, Di Zhang, Jian Chen, Hua-Hong Zou,
Zhigiang Ni, Yutong Yang, Yating Hu,* Ruiyuan Liu,*
Guangxue Feng* and Ben Zhong Tang

Sustainable mechanochemical growth of
double-network hydrogels supported by
vascular-like perfusion

Gumi Wei, Yumeko Kudo, Takahiro Matsuda,

Zhi Jian Wang, Qi Feng Mu, Daniel R. King,
Tasuku Nakajima* and Jian Ping Gong*

This journal is © The Royal Society of Chemistry 2023

— 1stcycle
—— 2nd
— 3rd
—— 4th

Self-grow

Mater. Horiz., 2023,

0 15 30 45 60 75 90 105
Dp (mm)

10, 4639-4655 | 4643


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Nitrided
MXene

Surface nitrided MXene sheets with outstanding
electroconductivity and oxidation stability

Wonsik Eom, Hwansoo Shin, Woojae Jeong,
Rohan B. Ambade, Hyeonhoo Lee and Tae Hee Han*

Oxidized Electrically Anti-

MXene . Conductive )| Oxidative

[Ca], distribution [Ca], gradient Electro-mechanical coupling directs endothelial
_______ activities through intracellular calcium ion

" > g deployment
c m \ E'“‘g;“p?ﬁ;a"ica' “é'ﬁ'?:&%%an;; Changhao Li, Peng Yu, Zhengao Wang, Cheng Long,
. Cairong Xiao, Jun Xing, Binbin Dong, Jinxia Zhai,

@ 0P -y o ¥ Lei Zhou, Zhengnan Zhou, Yan Wang, Wenjun Zhu,

° ~
a °
> Yy SN S
LN B
/7 7 &

N
/ N <X ©°eo
.S AN Extracellular
_________ Ca* influx
o T

Guoxin Tan, Chengyun Ning,* Yahong Zhou* and
Chuanbin Mao*

Cracking & tearing

Ductile amorphous boron nitride microribbons

Mengya Zhu, Jingzhuo Zhou, Zezhou He, Yang Zhang,
Hao Wu, Juzheng Chen, Yinbo Zhu, Yuan Hou,*
Hengan Wu and Yang Lu*

4644 | Mater. Horiz., 2023, 10, 4639-4655

Composite formation of covalent organic
framework crystals and sugar alcohols for
exploring a new class of heat-storage materials

Yoichi Murakami,* Shoma Mitsui, Shiori Nakagawa,
Xiaohan Wang, Hiroki Fujisawa, Meguya Ryu and
Junko Morikawa*

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/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

View Article Online

COMMUNICATIONS

Interfacial engineering of a vertically stacked
graphene/h-BN heterostructure as an efficient
electrocatalyst for hydrogen peroxide synthesis

Yuying Zhao, Xiang Xu, Qixin Yuan, Yuhan Wu,
Kang Sun, Bei Li, Zeming Wang, Ao Wang, Hao Sun,
Mengmeng Fan* and Jianchun Jiang

Prosthetic finger for fingertip tactile sensing via = | Stopage deteton
flexible chromatic optical waveguides Pingety et sesing slecent ;.":5;27'3%3';’5’2"!52"5’?:3’?%3 I m )
oo =
: . . Pous Wxene 7,,7.1,.:,5 dotecion | Tompraire deection
Jian Zhou, Chungiao Fu, Jiahao Fang, Kedong Shang, " . Q - W !
Xiaobo Pu, Yong Zhang, Zhongbao Jiang, Xulei Lu, 2 © Q e : " e
| Hotajet |

Changliu He, Lingxu Jia, Yuming Yao, Linmao Qian* and " ,ﬂmmmm s ecogntor

Tingting Yang* %&‘\ 3 ‘ I1 i

Flexible optical waveguide array  Light sources with different color

10-13 at.% Mo
150 °C, 144 h

Induction heating: an efficient methodology for the

_ o,
synthesis of functional core—shell nanoparticles TeCor

15 mT, 48 h

Alvaro Raya-Baron, Sourav Ghosh, Jaime Mazario,
Victor Varela-lzquierdo, Pier-Francesco Fazzini,
Simon Tricard, Jerome Esvan and Bruno Chaudret*

Supraparticles on beads for supported catalytically : :
active liquid metal solutions — the SCALMS Suprabeads for SCALMS CataIySIS
suprabead concept CsHe* H,

Binder
Thomas Zimmermann, Nnamdi Madubuko, Philipp Groppe, Bead Platinum
Theodor Raczka, Nils Dunninger, Nicola Taccardi, Supraparticle Gallium

Simon Carl, Benjamin Apeleo Zubiri, Erdmann Spiecker,
Peter Wasserscheid, Karl Mandel, Marco Haumann* and
Susanne Wintzheimer*

Supraparticle
support

Suprabead SCALMS

This journal is © The Royal Society of Chemistry 2023 Mater. Horiz., 2023, 10, 4639-4655 | 4645


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Crystallizable Thermoplastic Elastomer Gels

Y e

Tunable thermoplastic elastomer gels derived from
controlled-distribution triblock copolymers with
crystallizable endblocks

Nathan T. Hames, Drew Balsbough, Jiagi Yan, Siyu Wu,
Xiaobing Zuo and Richard J. Spontak*

s{ereo“‘hO’aphy based - 3D printed stretchable porous structures for soft robotics

Highly Compressible

Stretchable

3D printing stretchable and compressible porous
structures by polymerizable emulsions for soft
robotics

Ouriel Bliah, Seonggun Joe, Roei Reinberg,
Anderson B. Nardin, Lucia Beccai* and
Shlomo Magdassi*

X ~
x y ) < 009 0;
s 5 2 207
A, o,
SNDD &5 ¢ S o
& Jﬂ” 2 > 083{%
\'09.-; Oq’u oad Ve O’}
Y' Y oD 0000 oPaosCon™

Voltage-driven ion flux promotes emulsification at
the water]oil interface

Guillermo Colén-Quintana and Jeffrey E. Dick*

Top encapsulation

3D-printed Skeleton

Colorimetric and
fluorometric assays

Capping layer
Bottom
encapsulation

Adhesive

4646 | Mater. Horiz,, 2023, 10, 4639-4655

3D-printed epidermal sweat microfluidic
systems with integrated microcuvettes for precise
spectroscopic and fluorometric biochemical assays

Da Som Yang, Yixin Wu, Evangelos E. Kanatzidis,
Raudel Avila, Mingyu Zhou, Yun Bai, Shulin Chen,
Yurina Sekine, Joohee Kim, Yujun Deng, Hexia Guo,
Yi Zhang, Roozbeh Ghaffari, Yonggang Huang and
John A. Rogers*

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/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

0D hybrid indium halide as a highly efficient X-ray
scintillation and ultra-sensitive fluorescent probe

Dong-Yang Li, Yan-Bing Shang, Qi Liu, Hua-Wu Zhang,
Xin-Yue Zhang, Cheng-Yang Yue* and Xiao-Wu Lei*

Photoluminescence

Two-step fabrication of COF membranes for
efficient carbon capture

“Two-step” method

HHTP 1st:Framework . o 2nd : Functional
4 assembly group switching
Yuhan Wang, Junyi Zhao, Sui Zhang, Zhiming Zhang, g i
Ziting Zhu, Meidi Wang, Bohui Lyu, Guangwei He, T :
Fusheng Pan* and Zhongyi Jiang* COF-316-CN nanosheet COF-316-A0 nanosheet
£ COF-316-A0 Vacuum-assisted
E ", Self-assembly
% 1 E‘:”F'“ Carbon capture N
b X ;”,’_““‘,“‘ COF3tecN | %{fm
O COF-316-A0 membrane
Machine learning-assisted optimization of QNELEARNING T |
. . ! (7 8 |
multi-metal hydroxide electrocatalysts W @}3 % g"
agan < /
for overall water splitting £
u [ —
0.0 0.2 0.4

Carina Yi Jing Lim, Riko | Made, Zi Hui Jonathan Khoo,
Chee Koon Ng, Yang Bai, Jianbiao Wang, Gaoliang Yang,
Albertus D. Handoko* and Yee-Fun Lim*

Moy, "’E

OVERALL WATER
SPLITTING CATALYSTS

Overpotential (V)

HER
/

/
/

/[ — NN12

-0.50 -0.25 0.00
Vvs. RHE (V)

High entropy alloying strategy for accomplishing
quintuple-nanoparticles grafted carbon towards
exceptional high-performance overall seawater
splitting

Gokul Raj, Ravi Nandan, Kanhai Kumar,
Demudu Babu Gorle, Ambresh B Mallya,
Sameh M. Osman, Jongbeom Na,*
Yusuke Yamauchi and Karuna Kar Nanda*

This journal is © The Royal Society of Chemistry 2023

Mater. Horiz., 2023, 10, 4639-4655 | 4647


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Large

Zp'

Dielectric

Voltage constant

2 B,
8 -
sl L G PMN-PT
o
o) =
H E
N o
Qo Gradient structure
o
Tg“ Polymer
12
Low Mechanical strength High

Gy PMN-PT

Gy PMN-PT

Modulating piezoelectricity and mechanical
strength via three-dimensional gradient
structure for piezoelectric composites

Tao Yang, Weili Deng,* Guo Tian, Lin Deng,
Wanghong Zeng, You Wu, Shenglong Wang,
Jieling Zhang, Boling Lan, Yue Sun, Long Jin and
Weiqing Yang*

Electron transfer bridge inducing polarization of
nitrogen molecules for enhanced photocatalytic
nitrogen fixation

B ra e -2 NH Huiyi Li, Jiongrong Wang, Zhoushilin Ruan, Pengfei Nan,
L L Zl) ® 2 Binghui Ge, Ming Cheng, Lan Yang, Xiachong Li,
\ 2, Qilong Liu, Bicai Pan, Qun Zhang,* Chong Xiao* and
o Yi Xie*
. S &” NH
N-NH,® 3=
*N NH,
Thermal emission Controllable-morphology polymer blend photonic
/// metafoam for radiative cooling
Sunlight absorption Z Solar reflection
|4 \ T Yajie Wang, Tiecheng Wang, Jun Liang, Jiawei Wu,
SR e Maiping Yang, Yamin Pan,* Chong Hou, Chuntai Liu,
S Changyu Shen, Guangming Tao* and Xianhu Liu*
5 ‘ Thermal insulation
Bloch-type mﬂfﬂ*’m skyrmions Bloch-type magnetic skyrmions in two-dimensional
23X ;
#’“ ;},//,}, 4' H, lattices
(‘ (\ .-3 Wenhui Du, Kaiying Dou, Zhonglin He, Ying Dai,*
e & #H ‘\}\n‘;“‘ s ~ Baibiao Huang and Yandong Ma*

exchange coupling

4648 | Mater. Horiz., 2023,

¢¢¢¢

-
/
\,

/
1
I
1
\

monolayer

10, 4639-4655

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/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Ultrasmall water-stable CsPbBr; quantum dots with
high intensity blue emission enabled by zeolite
confinement engineering

Hongyue Zhang, Bolun Wang, Zijian Niu, Guangrui Chen,
Buyuan Guan, Jiyang Li* and Jihong Yu*

A pyridine-capped quaterthiophene as an
alternative to PEDOT:PSS, processable from
organic solvents and without acidity, for more
stable electronic devices

Eman J. Hussien, Joseph Cameron, Neil J. Findlay,

+ Non-acidic X

o
PEDOT:PSS (BEDOTPY),

v

Rupert G. D. Taylor, Michael Johnson, iy | X N4

Lyudmyla Kanibolotska, Alexander L. Kanibolotsky and

Peter J. Skabara* - Tunabilty X N4

A polar-switchable and controllable negative

phototransistor for information encryption WSe CIPS 30 v

Aiping Cao, Shubing Li, Hongli Chen, Menghan Deng,
Xionghu Xu, Liyan Shang, Yawei Li, Anyang Cui and
Zhigao Hu*

Iy (nA)

(=]

[

It

20
10 - 3
C1 1
0 50

100 150 200
Time (s)
Are MXe_nes suitable for soft multifunctional Soft Multifunctional Composites M'\LAJI)t(l(I:lnyeer M&r;(o;e:])éer
composites? Te | |

Cerwyn Chiew and Mohammad H. Malakooti*

This journal is © The Royal Society of Chemistry 2023

Interfacial
Contact

Soft  Multilayer
Polymer MXene

Interphase  MXene

Mater. Horiz., 2023, 10, 4639-4655 | 4649

Effective Thermal Conductivity (Wm‘1K‘ )

w & o
00,
90,
200,
%an%
20,
Q0

N

2gg,
N
“
><
X

o

x
o n=2
.
o

0 20 40 60

80
Effective Elastic Modulus (MPa)


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

TT1T111 >

T1T1T1T11

ent

LaOMS, (M = Ti, V, and Cr): novel crystal spin
valves without contact

Haoyun Bai, Di Liu and Hui Pan*

insulation layer insulation layer
S>> —_—>
TTT1T11 L A Y A |
< I p Tailor-made p-ketoenamine-linked covalent organic
- ’J\iﬁ x polymer nanofilms for precise molecular sieving
."” f-Ketoonamine nkages £
N i Hukang Guo, Chuanjie Fang,* Fupeng Li, Wenshou Cui,
Y o Ruiyan Xiong, Xing Yang and Liping Zhu*
'lc; - ._c;g--cgp‘ona'noil;n_ . i?.,
! o O :
''o © Om : NICA (259 Da)
I ° o
1o 0 OB, o0 et
‘\__c_)_o_____f_ ! Cefixime (453 Da)
soo NDIV‘\’ obse'rved ' ' Application of current Negative differential resistance based on phase
0| on Pd-hydride 77" ] B transformation
s 4 b Joule heat
s ] - Takashi Harumoto,* Hiroyuki Fuijiki, Ji Shi,
g ° — IFRESE s e Yoshio Nakamura and Yuji Sutou
S 00l 500 |- dll =
s wol 7 NDT/ 1 Large and abrupt
400 | 2 4 ™ 1 decrease in resistance
NDR
600 ) . %00 . 750 . 200 1 . _ .
300 200 -100 0 100 200 300 Negative differential
Current / (mA) resistance (NDR)

' Uridine

Nucleosides

Supramolecular
Polymerization

)

Supramolecular glass

4650 | Mater. Horiz., 2023, 10, 4639-4655

Bulk and transparent supramolecular glass from
evaporation-induced noncovalent polymerization
of nucleosides

Shuanggen Wu, Changyong Cai, Xungiu Wang,
Qiao Zhang, Zhijian Tan,* Fenfang Li and Shengyi Dong*

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/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Gradient heating induced better balance among
water transportation, salt resistance and heat
supply in a high performance multi-functional
solar-thermal desalination device

Chuanliang Chen, Lianhu Xiong, Xuezhong Zhang,
Ke Tian, Zijian Dai, Qiang Fu and Hua Deng*

Vapor

VA-PDA@CNT/PVA |

: ’
THis work

deAd
=

o

o

(g ) 203 w0

<T@
»"\‘\\‘o
Better &
Sufficient water transport and stable heat supply High evaporation rate and
balance salt tolerance

Monolayer polar metals with large piezoelectricity
derived from MoSi>Ng4

Yan Yin, Qihua Gong,* Min Yi* and Wanlin Guo

MoSiNAsemid — _ _ — _ _ — — — — —
J T 7 Tranus MoSi,N Z,, 1 o
i entocm sl =)

100 ).
3 §ll’: i
Tatos

€3, (pC/m)
2
2

TN

I .,
dy

0.0

Single-walled carbon nanotubes synthesized by
laser ablation from coal for field-effect transistors

Shaochuang Chen, Yuguang Chen, Haitao Xu, Min Lyu,
Xinrui Zhang, Zhen Han, Haoming Liu, Yixi Yao, Chi Xu,
Jian Sheng, Yifan Xu, Lei Gao, Ningfei Gao,
Zeyao Zhang,* Lian-mao Peng and Yan Li*

Coal Devices

Laser ablation

Hierarchical Fermat helix-structured
electrochemical sensing fibers enable sweat
capture and multi-biomarker monitoring

Hang Tian, Lichao Wang, Weifeng Yang, Kerui Li,

Qinghong Zhang, Yaogang Li,* Hongzhi Wang and
Chengyi Hou*

This journal is © The Royal Society of Chemistry 2023

(a) Electrochemical sensing fibers and fabric (b) Wearable application

Mater. Horiz., 2023, 10, 4639-4655 | 4651


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Establishing a unified paradigm of microwave
absorption inspired by the merging of traditional
microwave absorbing materials and metamaterials

Mengchao Guo, Xiaokun Wang, Haiyan Zhuang,
Yuyao Dai, Wei Li, Xuyao Wei, Dongming Tang,
Baoshan Zhang, Ping Chen and Yi Yang*

Dilute Gd hydroxycarbonate particles for localized
spin qubit integration

Inés Tejedor, Ainhoa Urtizberea, Eva Natividad,
Jesus |. Martinez, Ignacio Gascon and Olivier Roubeau*

4
SO0 ——
54 WPU-PS
%50 R ircmns
BH9%

DY S o “\\I\\‘\x
WXL 0 GO0 )

\.

Do Byt st B-Oonanytng-

T W0 %o %o W0 16 1300 1900 1600 1500

Bending cycle

Dynamic covalent polymer engineering for stable
and self-healing perovskite solar cells

Peng Xu, Jian Liu, Shuai Wang, Jiujiang Chen, Bin Han,
Yuanyuan Meng, Shuncheng Yang, Lisha Xie,
Mengjin Yang,* Runping Jia* and Ziyi Ge*

4652 | Mater. Horiz., 2023, 10, 4639-4655

Realizing avalanche criticality in neuromorphic
networks on a 2D hBN platform

Ankit Rao, Sooraj Sanjay, Vivek Dey, Majid Ahmadi,
Pramod Yadav, Anirudh Venugopalrao, Navakanta Bhat,
Bart Kooi, Srinivasan Raghavan and Pavan Nukala*

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/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Micrometer-scale single crystalline particles of
niobium titanium oxide enabling an Ah-level pouch
cell with superior fast-charging capability

Renming Zhan, Shiyu Liu, Wenyu Wang, Zihe Chen,
Shuibin Tu, Xiancheng Wang, Hanlong Ge, Hongyu Luo,
Tiangi Chai, Yangtao Ou, Yuchen Tan and

Yongming Sun*

Li-Nb-O nano-layer

Formation cycle

Pristine TiNb207

.6{LCO|[TNO pouch el | Unit: Cf
2

*“10205 1 2.3 2.1 05(60

Capacity (Ah)

08 ©

o coulombic efficiency

14
=
N
S

0.8
00 02 04 06

6 08 1.0
Capacity (Ab)

Highly stretchable and self-healing photoswitchable
supramolecular fluorescent polymers for
underwater anti-counterfeiting

Haitao Deng, Hong Wang, Yong Tian, Zhong Lin,
Jiaxi Cui* and Jian Chen*

* BTBA @ SDTE
~J A TFEMA @ HFBA
540 FC—CF,

5+ ®

1
—C—CF,

Anti-counterfeiting Information encryption

Ultrathin hierarchical hydrogel—-carbon
nanocomposite for highly stretchable fast-response
water-proof wearable humidity sensors

Bingqi Pan, Peipei Su, Minghui Jin, Xiaocheng Huang,
Zhenbo Wang, Ruhao Zhang, He Xu, Wenna Liu and
Yumin Ye*

iCVD coating Nanocomposite sensor Physiological monitoring

Shallowi Normal | Deep
’[ breath | breatn | breath
kel

Respiration

20 40 €0
Time (s)

; Relax During exercise
H \ Onsmi/\\ﬁ\

. " i [] 200 400 600 800
Hierarchical nanocomposite Time (s)

S 8

Anion-modulated CoP electrode as bifunctional
electrocatalyst for anion-exchange membrane
hydrazine-assisted water electrolyser

Kaixun Li, Yun Tong,* JinFeng He, Xiang-Yang Liu* and
Pengzuo Chen*

This journal is © The Royal Society of Chemistry 2023

+ 1MKOH
+ 1M KOH+0.2M N,H,

0.0 05 10 15 20 25
Voltage (V)

Mater. Horiz., 2023, 10, 4639-4655 | 4653


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Lo
-

View Article Online

COMMUNICATIONS

- Prediction set Discovery of all-inorganic lead-free perovskites with
—— ., ———— high photovoltaic performance via ensemble
e D machine learning
| | [ A | v 2 [ s U
BA&A cations [t ot i fean| [ (3) Ensemble ML integrated screenin . . . . R .
Lri — e Xia Cai,* Yan Li, Jianfei Liu, Hao Zhang,* Jianguo Pan*
hiscil- Y and Yigiang Zhan
“hzlllg’;s);i:é‘t\}\‘\;;'i X P T R R o o 300 AABBTX,X',
alr s % : ; :,“\,Is (5) First-principle calculations

Br | e Il l
9X & X ani 85 B & B’site cations
amons 34 ANBBIX,X’;

An adhesive peptide specifically induces
microtubule condensation

Q Hydrophobic Unit  Hydrogen-bond Unit  Targeting Unit [

fpCe Yi-Jing Li, Jia-Qi Wang, Wen Tian, Lu Han, Ting Xiao,
Xiu-Hai Wu, Lei Wang, Pei-Pei Yang,* Hui Cao,*

Wan-Hai Xu* and Hao Wang*

i
i

BP-FFVLK-RLPS
e jJ> * Inducing microtubule aggregation
* Fabricating Hybrid Networks

( Nanoparticles © B-Tubulin  #~~_ Trapping Nanofibers =~ " Microtubule

Alternating chiral and achiral spacers for
Half Substitution for 2D Chiral ACI Perovskites Construction Constructing two-dimensional chiral hybrld

_ perovskites toward circular-polarization-sensitive
QU0 VUV w.["m ™™ photodetection
» §750 i S ) . .
g Shihai You, Panpan Yu, Tingting Zhu, Qianwen Guan,
S 700 ~ Jianbo Wu, Hongliang Dai, Haiqging Zhong, Zeng-Kui Zhu
OO RO <., 2200 and Junhua Luo*
Achiral A,PbX, Chiral AAPbX, 0 T?r?’\e (s) %

RETRACTIONS

Retraction: Progressive p-channel vertical transistors fabricated using electrodeposited copper oxide
designed with grain boundary tunability

Sung Hyeon Jung, Ji Sook Yang, Young Been Kim, Nishad G. Deshpande, Dong Su Kim, Ji Hoon Choi, Hee Won Suh,
Hak Hyeon Lee and Hyung Koun Cho*

4654 | Mater. Horiz,, 2023, 10, 4639-4655 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/d3mh90063k

Open Access Article. Published on 30 October 2023. Downloaded on 4/6/2026 12:44:16 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

View Article Online

RETRACTIONS

Retraction: Ambipolar operation of progressively designed symmetric bidirectional transistors fabricated
using single-channel vertical transistor and electrochemically prepared copper oxide

Sung Hyeon Jung, Ji Sook Yang and Hyung Koun Cho*

This journal is © The Royal Society of Chemistry 2023 Mater. Horiz., 2023, 10, 4639-4655 | 4655


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90063k



