Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Lo

[

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.

IN THIS ISSUE

ISSN 2051-6347 CODEN MHAOAL 10(10) 3857-4636 (2023)

Materials
Horizons

-

EDITORIALS

Cover

See Boram Kim and
Moon Jeong Park,
pp. 4139-4147.
Image reproduced
by permission of
Moon Jeong Park
from Mater. Horiz.,
2023, 10, 4139.

Materials
Horizons

Inside cover

See Chunjing Guo,
Daquan Chen,
Xingcai Zhang et al.,
pp. 3879-3894.
Image reproduced
by permission of
Xingcai Zhang and
Daquan Chen from
Mater. Horiz.,
2023, 10, 3879.

Editor’'s Choice: Chiral Functional Materials

Yong Cui

Materials Horizons Emerging Investigator Series:
Professor Kevin Golovin, University of Toronto,

Canada

This journal is © The Royal Society of Chemistry 2023

Mater. Horiz., 2023, 10, 3859-3874 | 3859


http://rsc.li/materials-horizons
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90055j
https://pubs.rsc.org/en/journals/journal/MH
https://pubs.rsc.org/en/journals/journal/MH?issueid=MH010010

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

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
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

Lei Jiang, Beihang University, China

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

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/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Plant exosome nanovesicles (PENSs): green delivery
platforms

Min Cao, Ningning Diao, Xiaolu Cai, Xing Chen, Yi Xiao,
Chunjing Guo,* Daquan Chen* and Xingcai Zhang*

‘ orange  poie i

Blueberry Grape
%

&\ 1
\V J
Carrot

Lemon  7ea Ginseng
ul. %
%
Ginger

Lettuce
Tomato Onion

Extract

@ A
e

plant exosomes

¢4

Enteritis

Skin damage (%) periodontitis
L 7l

il

virus

\g:ﬁ'f

Microflora

Stimulus-responsive nonclose-packed photonic
crystals: fabrications and applications

Yang Hu, Siyi Yu, Boru Wei, Dongpeng Yang,*
Dekun Ma and Shaoming Huang*

Designing self-healing hydrogels for biomedical
applications

Xiaoya Ding, Lu Fan, Li Wang, Min Zhou,*
Yongxiang Wang* and Yuanjin Zhao*

Disulfide bonds

Recent advances in defect-engineered molybdenum
sulfides for catalytic applications

Yunxing Zhao, Xiaolin Zheng,* Pingqgi Gao* and Hong Li*

This journal is © The Royal Society of Chemistry 2023

oSz Amg,
B . P/)o%‘

I
Ao Non.
9v & m 7;"0\ o
o & \wferra/s 9, Z
= 4 o\ &
S
$ = 5 i
Defective
i 4
@ Molybdenum Sulfide 2
= < s >
o 2 & S
© 9, & P 5
2 % Th WV &
BNT &
5 &
7 o
(7% &
"t o

€ Oefects Elch‘”°°°

Mater. Horiz., 2023, 10, 3859-3874

| 3861


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

2
%
2
)
wr healing o - g
& Polymers Q’ . +4
o )
wasss. £, e )
opauds
Isydoss k- )\
3 ‘,‘ E
°.
Aces
Q’*ible Sensing DeVI®

Self-healing polymers through hydrogen-bond
cross-linking: synthesis and electronic applications

Long Chen, Jianhua Xu, Miaomiao Zhu,* Ziyuan Zeng,
Yuanyuan Song, Yingying Zhang, Xiaoli Zhang,
Yankang Deng, Ranhua Xiong* and Chaobo Huang*

gasciculate strucg,

ac,,

Bionic ordered structured hydrogels: structure
types, design strategies, optimization mechanism
of mechanical properties and applications

Yanyan Wang, Xinyu Jiang, Xusheng Li, Kexin Ding,
Xianrui Liu, Bin Huang, Junjie Ding, Keyu Qu,
Wenzhi Sun, Zhongxin Xue and Wenlong Xu*

il lonizing Prospects of nanoparticle-based radioenhancement
Efficiency : radiation for radiotherapy
. 4 Specificity !
l Lukas R. H. Gerken, Maren E. Gerdes, Martin Pruschy and
| ol | Inge K. Herrmann*
: °
\\‘ : %7/7\(4\'
L NP
AL {“‘ ©
' (€}

4

Environmental Remediation

o A
H AHO —
) I @
® @
Sensing Waste Gas Catalysis

Treatment Adsorption

Porous Organic Polymers (POPs)

3862 | Mater. Horiz., 2023, 10, 3859-3874

Porous organic polymers (POPs) for environmental
remediation

Sahel Fajal, Subhajit Dutta and Sujit K. Ghosh*

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/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

All-solid-state lithium—sulfur batteries enabled
by single-ion conducting binary nanoparticle
electrolytes

Boram Kim and Moon Jeong Park*

o Lz

0 e

@
3
Q

[2]
o
IO

N
o
e

N
o
IO

0.1 1
Modulus (GPa)

Specific Capacity (mAh g)
o

C rate

Template-free scalable growth of vertically-aligned
MoS, nanowire array meta-structural films towards
robust superlubricity

Jing Shi, Rungiang Zhao, Zaixiu Yang, Jinzhu Yang,
Wenhe Zhang, Chengbing Wang* and Junyan Zhang*

o™
°

05, targ
P S
%0 >

==

Vo

"substrate
holder
RF bias voltage

B Substrate @@ Island-like Ag layer @ nc-Ag NPs I VO-MoS; NW s PO-MoS; lamella

A wearable colorimetric sweat pH sensor-based
smart textile for health state diagnosis

Ji-Hwan Ha, Yongrok Jeong, Junseong Ahn,
Soonhyong Hwang, Sohee Jeon, Dahong Kim,

Jiwoo Ko, Byeongmin Kang, Young Jung, Jungrak Choi,
Hyeonseok Han, Jimin Gu, Seokjoo Cho, Hyunjin Kim,
Moonjeong Bok, Su A. Park, Jun-Ho Jeong* and

Inkyu Park*

Solid state solvation: a fresh view

Brunella Bardi, Davide Giavazzi, Elena Ferrari, Alessandro
lagatti, Mariangela Di Donato, D. K. Andrea Phan Huu,
Francesco Di Maiolo, Cristina Sissa, Matteo Masino,
Andrea Lapini* and Anna Painelli*

This journal is © The Royal Society of Chemistry 2023

pumP
\eul
; ; time-resolved
micro-Raman e
. i emission
matrix polarity
W matrix dynamics

Probe

I

Nile Red in an amorphous matrix

Mater. Horiz., 2023, 10, 3859-3874 | 3863


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Elastomer

001 0.1 1 10
Adhesive strength (MPa)

A strain-reinforcing elastomer adhesive with
superior adhesive strength and toughness

Chuanlong Li, Wenbo Dong, Longyu Li, Zhengli Dou,
Yuhan Li, Liuhe Wei, Qin Zhang,* Qiang Fu and Kai Wu*

Photons

ARIR (mOD)

Absorption (a.u.)

22 24 26 28 30

Energy (V) Energy (V)

Phonon-driven transient bandgap renormalization
in perovskite single crystals

Lijie Wang, Hong Wang, Razan Nughays,
Wojciech Ogieglo, Jun Yin, Luis Gutiérrez-Arzaluz,
Xinyuan Zhang, Jian-Xin Wang, Ingo Pinnau,
Osman M. Bakr and Omar F. Mohammed*

’E A polymer library enables the rapid identification
: ) of a highly scalable and efficient donor material
E * Short synthesis for organic solar cells
> - -
8 * Low Slyn_tthetlc Martina Rimmele, Zhuoran Qiao, Julianna Panidi,
a complexity Francesco Furlan, Chulyeon Lee, Wen Liang Tan,
€ . Christopher R. McNeill, Youngkyoo Kim,
£ - * High PCE of 15.4% Nicola Gasparini* and Martin Heeney*
3
0.0 0.2 0.4 0.6 0.8
Voltage (V)
01 Naci E“"“e"‘”’é °°”"“ga‘§“ "°'””EE’5 Stable organic electrochemical neurons based on
rrse (y: o S v p-type and n-type ladder polymers
o\‘e“‘\a
7 y QDCW Han-Yan Wu, Jun-Da Huang, Sang Young Jeong,

cell body ™ \4‘3%‘% \\Y

dendrite

3864 | Mater. Horiz., 2023, 10, 3859-3874

Tiefeng Liu, Ziang Wu, Tom van der Pol, Qingging Wang,
Marc-Antoine Stoeckel, Qifan Li, Mats Fahlman, Deyu Tu,
Han Young Woo, Chi-Yuan Yang and Simone Fabiano*

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/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

View Article Online

COMMUNICATIONS

Integrating the atomically separated frontier
molecular orbital distribution of two multiple
resonance frameworks through a single bond
for high-efficiency narrowband emission

—,~ - oﬁ\ﬁ
Non-bonding G\K ?/ ? Bonding
Meng-Yuan Chen, Feng Huang, Hao Wu,
Ying-Chun Cheng, Hui Wang, Ya-Nan Hu, Narrow ‘ Broaden
Xiao-Chun Fan, Jia Yu, Kai Wang* and ' '
Xiao-Hong Zhang* e 9

EQE,,,=38.6% EQE,,,,=37.8%

3D printed microstructured ultra-sensitive pressure
sensors based on microgel-reinforced double AR
network hydrogels for biomechanical applications QL

Jingxia Zheng, Guogi Chen, Hailong Yang, Canjie Zhu,
Shengnan Li, Wenquan Wang, Jiayuan Ren, Yang Cong,

by
Xun Xu, Xinwei Wang and Jun Fu* ﬁ

o ' ’\\/;
s A
— A= = B i

Fjb

A solar/radiative cooling dual-regulation smart

Sec b%i i
window based on shape-morphing kirigami 2% Summer #* Winter
structures Releasing 4 Stretching

el
Shancheng Wang, Yuting Dong, Yanbin Li, et e !
Keunhyuk Ryu, Zhili Dong, Jian Chen, Zhendong Dai, 1. A, i
Yujie Ke,* Jie Yin* and Yi Long* ﬁll:é Sunligh i
%—J—"- }.7_ :
Releasing 4 t‘ ‘ Stretching

Solar/Radiative Cooling Dual-Regulation Smart Window

Inclination of polarized illumination increases
symmetry of structures grown via inorganic
phototropism

Madeline C. Meier, Nathan S. Lewis* and Azhar |. Carim*

This journal is © The Royal Society of Chemistry 2023 Mater. Horiz., 2023, 10, 3859-3874 | 3865


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

narrow gap
semiconductor

\cy

small gap

semimetal

W

negative gap
m
A

ZT,.x0 O mntype mp-type
T @ Mg,Bi,
>
g | © °
£
e
€
> ° o ZniAs,
< )
=]
§ .:. ® SrS.b2
8 ° JBieTes ..( o
= «®® ° NaCdsb
05 0.0 05
Band Gap (eV)

Material descriptors for thermoelectric performance
of narrow-gap semiconductors and semimetals

Michael Y. Toriyama,* Adam N. Carranco,
G. Jeffrey Snyder and Prashun Gorai*

Defect-stabilized and oxygen-coordinated iron
single-atom sites facilitate hydrogen peroxide
electrosynthesis

Taotao Gao, Lu Qiu, Minghao Xie, Zhaoyu Jin,
Panpan Li* and Guihua Yu*

@* (occu)

TM@Ti,C,0,
Empty n* orbital

7* (unoceu)
D>--eae_ «* orbital
d. —

Vi B-p band

a* (occu)

TM@Ti,C,0, B,
Empty n* orbital
P B
™ TM-B

Occupied d orbital Occupied p-d orbital Occupied d orbital Occupied p-d orbital

Charge—orbital synergistic engineering of
TM@TizC,0; ,B, for highly selective CO,
electrochemical reduction

Jiahe Peng, Zuhao Shi, Jizhou Jiang, Peng Zhang,
Jyh-Ping Hsu and Neng Li*

Liquid self-transport on double-layered fabric design

[

~

Moisture droplets

3866 | Mater. Horiz., 2023, 10, 3859-3874

Surface-engineered double-layered fabrics for
continuous, passive fluid transport

Mohammad Soltani, Sudip Kumar Lahiri, Sadaf Shabanian
and Kevin Golovin*

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/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Amino acid-induced rapid gelation and mechanical
reinforcement of hydrogels with low-hysteresis and
self-recoverable and fatigue-resistant properties

Xinggi Luo, Zhaoyang Yuan, Xiangyan Xie, Yuanjie Xie,
Hongyi Lv, Jin Zhao, Hao Wang, Yuanji Gao, Lijuan Zhao,
Yi Wang* and Jinrong Wu*

Fast gelation Mechanical robustness
" KPS-TMEDA
! o Ve
H
Rfj\ou HS0,0+ —— = «OH}
NH, + . ;
\ s i
TN i\
--{Amino acid-induced initiation == " N[ NHp  "vi, O
] 0 0 N Po]yncrylamidcchnin\
i A
VL OH NN N
NH, NH H H Chemical crosslinking
@ AM @ Amino acid @ MBA

------ Hydrogen bonding )

Flexible In-Ga-Zn—-N-0O synaptic transistors for
ultralow-power neuromorphic computing and
EEG-based brain—computer interfaces

Shuangqing Fan, Enxiu Wu, Minghui Cao, Ting Xu,
Tong Liu, Lijun Yang,* Jie Su* and Jing Liu*

Brain computer interface

- AN

—,

N Degyr

Multi-objective Bayesian optimization for the design
of nacre-inspired composites: optimizing and
understanding biomimetics through Al

Kundo Park, Chihyeon Song, Jinkyoo Park and
Seunghwa Ryu*

Toughness

Bioinspired
Composites

Lightweight

Multiobjective
Bayesian
Optimization \,, **

|Parelo optimal composite structures I

- )\

Higher
performance

Lightweight design

Specific
volume Balanced

Strength\

=

High strength design

|

Scrolling reduced graphene oxides to induce room
temperature magnetism via spatial coupling of
defects

Ting Shi, Yuan Yao,* Yang Hong, Yang Li, Songtao Lu,
Wei Qin and Xiaohong Wu*

This journal is © The Royal Society of Chemistry 2023

Mater. Horiz., 2023, 10, 3859-3874 | 3867


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Capacity

Stability

Tol Tol'bf

UV irradiation time

Synthesis and exceptional operational durability of
polyaniline-inspired conductive ladder polymers

Mingwan Leng, Nandu Koripally, Junjie Huang,
Aikaterini Vriza, Kyeong Yeon Lee, Xiaozhou Ji,
Chenxuan Li, Megan Hays, Qing Tu, Kim Dunbar,
Jie Xu,* Tse Nga Ng* and Lei Fang*

Recruitmentand
activation of
immune cells

Infi

o

Immunogenic TME

ZCCG degradation
and drug release

DCs

Immunosuppressive
TME

IFN-B/

‘ - _cswes
i — Mitochondrial
: b ‘{. =ED N stress
? 2%
tration nod
tumor ! AN
i QWTLRS
T cell )/ Endosome mltoDNA%%ezﬂh
N o
o
°
« 00 &

Engineering metal-based hydrogel-mediated
tertiary lymphoid structure formation via activation
of the STING pathway for enhanced
immunotherapy

Xiao-Kang Jin, Jun-Long Liang, Shi-Man Zhang, Ping Ji,
Qian-Xiao Huang, You-Teng Qin, Xin-Chen Deng,
Chuan-Jun Liu* and Xian-Zheng Zhang*

glucos

e/E’Q- o
GOXe /

r""( e

Z,

Nature-inspired functional porous materials for
low-concentration biomarker detection

Irene Papiano, Simona De Zio, André Hofer,

Marco Malferrari, Ignacio Minguez Bacho,

Julien Bachmann, Stefania Rapino, Nicolas Vogel and
Giulia Magnabosco*

160 -

804

-804

Polarization (uC/cm?)
o

-160 4

3868 | Mater. Horiz., 2023, 10, 3859-3874

0.8

o
>

—o—BFO 1
—o—BFOS
(S0 ODO0 0000 0000 €00 0000
{ ©
¢ o
/ mommmm)mnz‘m%
0 S D
g o008 2 oo
X
@o" i
3068000 ot
930 000
n"(M 30000 ;”/
é

00,
000000 0000 0000 000 o

=
Current (mA)

IS
©

T T

=30 -20 -10 0 10 20 30

Voltage (V)

s

Anion-induced robust ferroelectricity in sulfurized
pseudo-rhombohedral epitaxial BiFeO5 thin films
via polarization rotation

Guogiang Xi, Zhao Pan,* Yue-Wen Fang,* Jie Tu,
Hangren Li, Qiangian Yang, Chen Liu, Huajie Luo,
Jiagi Ding, Shuai Xu, Shiging Deng, Qingxiao Wang,
Dongxing Zheng, Youwen Long, Kuijuan Jin,
Xixiang Zhang, Jianjun Tian and Linxing Zhang*

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/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Ultrastrong bonding, on-demand debonding, and
easy re-bonding of non-sticking materials enabled
by reversibly interlocked macromolecular
networks-based Janus-like adhesive

Zheng Yue Wang, Yang You, Ming Li, Min Zhi Rong* and
Ming Qiu Zhang*

4 ))
(\; -—// C
g W T\ )
( / J
AN )’\
(/7 \ &) \
(\%}l’ /(rz Adhesion .
NSXENN — >
bS5 \'Eassembﬁi k )
SO, 77 1A/ A
A Fluoropolymer
& /R
17
‘1\’,’\"’/ 'f’"’ Yr=2zre+

Toward low-emissivity passive heating: a
supramolecular-enhanced membrane with
warmth retention

Leqi Lei, Dong Wang, Shuo Shi, Jiegiong Yang,
Jing Su, Cong Wang, Yifan Si and Jinlian Hu*

MXene
Emissivity 2

Reflectivity
Hybrid Membrane -

Polymorph screening at surfaces of a
benzothienobenzothiophene derivative:
discovering new solvate forms

Ann Maria James, Nemo Mclntosh, Félix Devaux,
Patrick Brocorens, Jérébme Cornil, Alessandro Greco,
Lucia Maini, Priya Pandey, Lorenzo Pandolfi,

Birgit Kunert, Elisabetta Venuti, Yves Henri Geerts and
Roland Resel*

Polymorph Screening
1
[ |
Surface

Layered polymer composite foams for
broadband ultra-low reflectance EMI shielding:
a computationally guided fabrication approach

Li Ma, Linfeng Wei, Mahdi Hamidinejad* and
Chul B. Park*

This journal is © The Royal Society of Chemistry 2023

Incident Wave

Multiple
Reflections

Negligible
Multiple
Reflections

T
Frequency (GHz)

Mater. Horiz., 2023, 10, 3859-3874 | 3869


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Presynaptic Optical
Sumulm Sl|mu|u5

DPP-DTT:N2200

036 197 267 445 923 T 1 %
Light intensity(mw/cm?) Tieeld

High-performance asymmetric electrode structured
light-stimulated synaptic transistor for artificial
neural networks

Yixin Ran, Wanlong Lu, Xin Wang, Zongze Qin,
Xinsu Qin, Guanyu Lu, Zhen Hu, Yuanwei Zhu,
Laju Bu and Guanghao Lu*

Physically crosslinked
hydrogel

PNIPAm-based
nanogel

Remarkable sol—gel transition of PNIPAm-based
nanogels via large steric hindrance of side-chains

Xiaoxiao Li, Xueting Li, Tingting Xia, Wei Chen,
Kenneth J. Shea and Xihua Lu*

dispersion Physically crosslinked
colorful hydrogel
One-step ethylene purification from ternary
mixtures by an ultramicroporous material with
synergistic binding centers
g Xingye Li, Qi Ding, Jia Liu, Lihui Dong, Xingzhen Qin,

Time

Ligin Zhou, Zhenxia Zhao, Hongbing Ji, Sui Zhang* and
Kungang Chai*

= Lower CHE material

= o D
e R =
SRS SR =3¢
({\9 = ~~

N TN TN
+MHM A v MHM A v MHM A
pa 505 B2,

(<4 @ df'“"w S

3870 | Mater. Horiz., 2023, 10, 3859-3874

Modular reprogrammable 3D mechanical
metamaterials with unusual hygroscopic
deformation modes

Yisong Bai, Chuanbao Liu,* Yang Li, Jinxu Li,
Lijie Qiao, Ji Zhou and Yang Bai*

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/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Symmetry or asymmetry: which one is the platform
of nitrogen vacancies for alkaline hydrogen
evolution

Yu Zhang, Yingxin Ma, Wenfang Yuan, Lejuan Cai,*
Yang Chai and Bocheng Qiu*

Asymmetric N vacancy Symmetric N vacancy

He _ oH, He g-H,
S
H,0 H, VS. H,0 H,

Promoted
water dissociation

Sluggish
water dissociation

Study of mechanical degradation of freestanding
ALD Al,O3 by a hygrothermal environment and a
facile protective method for environmentally stable
AL,Os: toward highly reliable wearable OLEDs

Sangmin Lee, Yongmin Jeon, Seung Jin Oh,
Sun-Woo Lee, Kyung Cheol Choi,* Taek-Soo Kim* and
Jeong Hyun Kwon*

o camern

" . =80 "
g L Textile-based wearable OLED
- 2 o] Fracture T
@40 | Transferable
4 g | encapslation

@ Asdopost

a2 ougsisd |
Tensile testing on water 9 gancnm |
%0 0z 04 05 08 10 a2

] Blue OLED

Strain(%)

Hydrotherma vronmnt

08] pprom 820 ey

g Y-~ ——

5 oe wosnss | GUPEONIOECl stmer

§ ToTT 0

S o2 50 a-sio

" . m s Submerged
o0 Tws AsA  AMS : Wearable OLED

Composite elastomers with on-demand convertible
phase separations achieve large and healable
electro-actuation

Thermal history

i. Nanophase separation ii. Macrophase separation

Networki\*\

strand} N )
1 > > >
Jiali Tang, Zheqi Chen, Yiting Cai, Yang Gao, Jin He, | streten o 2
Youhua Xiao, Jie Mao, Junjie Zhao, Xiang Gao,
Tiefeng Li and Yingwu Luo* Voltage off San Voltage on Broken Healed
%
.. ) 1

Rationally designed cellulose hydrogel for an
ultrasensitive pressure sensor
Minzhang Chen, Huixiong Wan, Yang Hu, Fengyan Zhao, -
Xiaoni An and Ang Lu*

This journal is © The Royal Society of Chemistry 2023

Sensitivity

Design and regulation of cellulose hydrogel for boosting ———
sensitivity at the micron and nano levels Pressure

Mater. Horiz., 2023, 10, 3859-3874 | 3871


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

0
Voltage (V)

A

005 010 015 020 0.25 030 035 508010 015 020038 030 035"
Time (9)

Memristors based on NdNiO3z nanocrystals film
as sensory heurons for neuromorphic computing

Jianhui Zhao, Yunfeng Ran, Yifei Pei, Yiheng Wei,
Jiameng Sun, Zixuan Zhang, Jiacheng Wang,
Zhenyu Zhou, Zhongrong Wang, Yong Sun and
Xiaobing Yan*

Nanogrooved surfaces Micropatterning Nanogrooved
> \& surface
>~ d 2 .
= S Photoresist
Microscope
projection UV
Tumor cell
L] NK cell
Stress Fiber 4 Stress Fiber § . P F-actin
- Fast killing - Slow killing af

Surface nanotopography and cell shape modulate
tumor cell susceptibility to NK cell cytotoxicity

Yongbum Cho, JangHyuk Kim, Jeehun Park* and
Junsang Doh*

Shear force € 1,000cycles

Ice cube

Ceramlcslmetal /_LIT Surface
180# sandpaper
Large-scale ice removal Erosion

resistant [ Before erosion
materials

2224 Atter erosion

ntetacal oughness (Jim’)
Interfacial toughness (Jim?)

Interfacial toughness with ice ~ 1 J/m?

Resistant to mechanical erosion

Erosion-resistant materials demonstrate low
interfacial toughness with ice and superior
durability

Qimeng Yang, Ali Dolatabadi and Kevin Golovin*

it

P kL

1)
ulation "“m %

Flame retardancy  gjoce Recyclability

P s = Reslste
\

@mm

Chemical exposure  Hygrothermal aging

Biomimetic Recyclable and Durable Flame-Retardant Nanocoating

3872 | Mater. Horiz.,, 2023, 10, 3859-3874

A biomimetic closed-loop recyclable,
long-term durable, extreme-condition resistant,
flame-retardant nanocoating synthesized by
reversible flocculation assembly

Jiayan Zhang, Furong Zeng, Bowen Liu, Zihao Wang,
Xincen Lin, Haibo Zhao* and Yuzhong Wang*

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/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Superoleophilic conjugated microporous polymer
nano-surfactants for realizing unprecedented fast

. . A'f ‘:.. ’A: 4"‘;’%‘“% [N
recovery of volatile organic compounds AL TN A L
~ J/ gi’a’ (.‘
Liang Shen, Wei Liu, Yangiu Lu, Chenyi Fang and 2 \/(_\\_/;
Sui Zhang* < -_—
= 5 ¥
"Q‘ !ﬂ‘i P’*‘
¥
@ CMP 0 PDMS@CMPmembrane %% VOCs & H,0
Charge-shifting polyplex as a viral RNA extraction
carrier for streamlined detection of infectious ( < Poes
viruses " Sample loading W ? ﬁ

Younseong Song, Jayeon Song, Seongeun Kim,
Hyowon Jang, Hogi Kim, Booseok Jeong, Nahyun Park,
Sunjoo Kim, Dongeun Yong, Eun-Kyung Lim,

Kyoung G. Lee,* Taejoon Kang* and Sung Gap Im*

Couec”or‘/ Centrifugation (5 min) QRT-PCR 2 o

PDMAEA thin film Polyplex

dissolution formation RNA release o Amplification
& {E& S} Y vy
il © 5 4 N
Frro (e A Y WA

N © S vl

Charge-shifting

A super-high brightness and excellent colour
quality laser-driven white light source enables
miniaturized endoscopy

Shuxing Li, Linhui Huang, Yunqgin Guo, Le Wang* and
Rong-Jun Xie*

high output efficiency
- O-a

stacked structure for
high Ra and luminous efficacy

'y .

LUAG/CASN@AI

CASN and inorganic adhesive
Al cured at 70°C

R

CASN@AI

Densely populated tiny RuO, crystallites supported
by hierarchically porous carbon for full acidic water
splitting

Bo Yu, Jin-Hang Liu, Shuaibiao Guo, Guanlin Huang,

Shengjia Zhang, Shuanggiang Chen, Xiaopeng Li,*
Yong Wang* and Li-Ping Lv*

This journal is © The Royal Society of Chemistry 2023

604 — PY/C || RuO,
—— Ru0,/PC-0.4]|Ru0,/PC-0.4

1.0 1.2 1.4 1.6 1.8 2.0
E (V vs.RHE)

Mater. Horiz., 2023, 10, 3859-3874 | 3873


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3mh90055j

Open Access Article. Published on 02 October 2023. Downloaded on 3/15/2026 11:49:58 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

The (0001) lattice plane of  The (0001) lattice plane of Temperature dependence of
the exchange bias field for

Mn,Sn. strained Mn;Mn, ,Sn, ,.

zero-field cooling HZC.

1GPa

2GPa

0
0 GPa

100 150 200 250 300

Zero-field-cooling exchange bias up to room
temperature in the strained kagome
antiferromagnet Mnz 1Sng o

Mingyue Zhao, Wei Guo, Xian Wu, Li Ma,* Ping Song,*
Guoke Li, Congmian Zhen, Dewei Zhao and Denglu Hou

In situ generated gas bubble-directed self-assembly
of multifunctional MgO-based hybrid foams for
highly efficient thermal conduction, microwave
absorption, and self-cleaning

Feifei You, Xinyu Liu, Meiwan Ying, Yijun Yang,
Yutong Ke, Yi Shen, Guoxiu Tong* and Wenhua Wu

Super-strong

Super-tough

Interfacial strategy

3874 | Mater. Horiz., 2023, 10, 3859-3874

A synergistic interfacial and topological strategy for
reinforcing aramid nanofiber films

Jiongke Jin, Xun-En Wu, Huarun Liang, Haomin Wang,
Shuo Li, Haojie Lu, Peng Bi, Jiali Niu, Yang Wu and
Yingying Zhang*

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/d3mh90055j



