Open Access Article. Published on 31 March 2025. Downloaded on 4/11/2026 12:04:06 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

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 12(7) 2027-2400 (2025)

Materials
Horizons

EDITORIALS

Cover

See Zaihua Duan,
Huiling Tai et al.,
pp. 2179-2186.
Image reproduced
by permission of
Zaihua Duan from
Mater. Horiz.,
2025, 12, 2179.

Materials
Horizons

Inside cover

See Kepeng Song,
Weiming Lv, Limei Zheng
et al.,, pp. 2187-2196.
Image reproduced

by permission of

Kepeng Song from
Mater. Horiz.,

2025, 12, 2187.

Materials Horizons Emerging Investigator Series:
Dr Dibyajyoti Ghosh and Dr Satyaprasad

P. Senanayak, Indian Institute of Technology,
Delhi and National Institute of Science
Education and Research, India

Emerging horizons in polymer applications

Calum T. J. Ferguson and Kostas Parkatzidis

This journal is © The Royal Society of Chemistry 2025

Mater. Horiz., 2025, 12, 2029-2037 | 2029


http://rsc.li/materials-horizons
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90040a
https://pubs.rsc.org/en/journals/journal/MH
https://pubs.rsc.org/en/journals/journal/MH?issueid=MH012007

ad ROYAL SOCIETY
OF CHEMISTRY

EES Batteries

Exceptional research on
I batteries and energy storage

-
o

Lo
-

Part of the EES family

°
Joln | Publish withus
o
1N rsc.li/EESBatteries esisterct T .



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90040a

Open Access Article. Published on 31 March 2025. Downloaded on 4/11/2026 12:04:06 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Neuromorphic devices for electronic skin
applications

Chandrashekhar S. Patil, Sourabh B. Ghode,

Jungmin Kim, Girish U. Kamble, Somnath S. Kundale,
Abdul Mannan, Youngbin Ko, Muhammad Noman,

Qazi Muhammad Saqib, Swapnil R. Patil, Seo Yeong Bae,
Jin Hyeok Kim, Jun Hong Park and Jinho Bae*

Layered double hydroxide modified bismuth
vanadate as an efficient photoanode for
enhancing photoelectrochemical water splitting

Md. Masum Billah and Go Kawamura*

PEC water splitting

2H,0 h\"‘\‘ O, +4H*+de"

NS

ay ommaul\.ulvo

Unearthing the emerging properties at buried
oxide heterointerfaces: the y-Al,03/SrTiO3
heterostructure

Tristan Sebastiaan Steegemans* and
Dennis Valbjern Christensen*

Dynamic tuning

Linear magnetoresistance

[}
x

Tk High mobility

Sensor-combined organ-on-a-chip for
pharmaceutical and medical sciences: from design
and materials to typical biomedical applications

Yumeng Liao, Danni Chai, Quan Wang, Xueqi Wang,
Qian Yong, Zhaoming Cheng, Chuanjun Zhang,
Di Zhang, Boshi Liu,* Rui Liu* and Zheng Li*

This journal is © The Royal Society of Chemistry 2025

Design & Materia}l,s\

AL o
Organs-on=chip

Combination of organ chips
with sensors

Mater. Horiz., 2025, 12, 2029-2037 | 2031


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90040a

Open Access Article. Published on 31 March 2025. Downloaded on 4/11/2026 12:04:06 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

2.0E7{ Vv, =0V

=300 nm
O .5.0E-8{ ——%0m

e 500 nm

1.0E-7{ ——s00om

=e—1800 nm
=emn700 NM

A.5E7 Zo00 o u

0 50 100 150 200 250 300 350 400
Time (s)

A self-powered HgTe quantum dots/PBDB-T:Y6
bipolar broadband photodetector for logic gates

Wenxin Zeng, Zaihua Duan,* Yichen Bu, Haichao Yu,
Changhong Wang, Xing Tang, Jingwen Yang, Zhen Yuan,
Yadong Jiang and Huiling Tai*

NSTO substrate 100 nm
—

Polar topology in self-assembled PbTiO3
ferroelectric nano-islands

Jie Wang, Chao Yang, Dongging Qi, Ning Lu,
Chuanhui Chen, Gang Tian, Hong Fang,
Kepeng Song,* Weiming Lv* and Limei Zheng*

Top layer E,

Bottom layer @

=—p-E,

yamzg

Top layer E,

Bottom Iayert © @

=—pE,

All-electrical layer-spintronics in altermagnetic
bilayers

Rui Peng,* Jin Yang, Lin Hu, Wee-Liat Ong, Pin Ho,
Chit Siong Lau, Junwei Liu and Yee Sin Ang*

Cationic MOF

Anions

(XX XXTX]

AT

200
5
MCPSbFg

TR * 0 10 20 30 40 50

7 t(s)
Tri-blade Paddle Wheel Non-VoIatiie Memory

Postaynaptc curen (o4)

A Synaptic weight (%)

MCPSHF,

s 6420246810
t (s)

Puise numbor A
Neuromorphic Computing

2032 | Mater. Horiz., 2025, 12, 2029-2037

Silver-purine MOFs for high-performance
multi-terminal neuromorphic memory

Subhra Jyoti Panda, Kanha Ram Khator, Priyanka Deswal,
Shashwat Nayak, Durgesh Pandey, Suraj K. Patel,

Suraj Kumar Agrawalla, Dibyajyoti Ghosh,*

Satyaprasad P. Senanayak* and Chandra Shekhar Purohit*

This journal is © The Royal Society of Chemistry 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90040a

Open Access Article. Published on 31 March 2025. Downloaded on 4/11/2026 12:04:06 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Ultra-stretchable, self-recoverable,
notch-insensitive, self-healable and adhesive
hydrogel enabled by synergetic hydrogen and
dipole—dipole crosslinking

Wanting Yuan, Yi He, Qiangian Liang, Hongyi Lv,
Zigi Wang, Haitao Wu, Jinrong Wu, Lijuan Zhao* and
Yi Wang*

Dipole-dipole interaction
/A AMA chain

i

| S0l
o coon on on on
P »

Adhesion

Hydrogen bonding interaction

S WERE
i & Ama g
™ 23936780001 234 5678001234 S
Ultra-stretchability Self-recoverability

L I ®1500%

1
[@150%  @7s0%

Self-healing capabilities Notch insensitivity

High-performance triboelectric nanogenerator
employing a swing-induced counter-rotating
motion mechanism and a dual potential energy
storage and release strategy for wave energy
harvesting

Feixiang Wang, Bao Cao, Leilei Shu, Zhe Li, Wen He,
Zhongzhu Wang and Peihong Wang*

Controllable topological phase transition
via ferroelectric—paraelectric switching
in a ferromagnetic single-layer M;M; Ge,X¢ family

Jingbo Bai, Tie Yang, Zhenzhou Guo,* Ying Liu,
Yalong Jiao, Weizhen Meng* and Zhenxiang Cheng*

\ 4

Single-layer L
MM, Ge,Xfamily

) EE—
external fields

Critical-type Weyl points High-order corner state
Rewritable wavelength-selective hydrogel actuators
. pl Grafted gl ive P i Rewritin
grafted with fluorophores Hydrogel i e via Chemical Bleaching

Hye Been Koo, Haemin Yeon, Young Bin Yoon,
Taek-Jun Lee, Young-Tae Chang and Jae-Byum Chang*

This journal is © The Royal Society of Chemistry 2025

Primary amine

Fluorophore NHS ester

PNIPAM- PNIPAM-
555 660

Erasing

+LiBH,

Writing

@ Inactivated fluorophore

Mater. Horiz., 2025, 12, 2029-2037 | 2033


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90040a

Open Access Article. Published on 31 March 2025. Downloaded on 4/11/2026 12:04:06 AM.

COMMUNICATIONS

View Article Online

In-plane aligned doping pattern

Dielectic constant
Chargo-discharge effciency (%)

P e 10 w0 10
Frequency (Hz)

In-plane aligned doping pattern in electrospun
PEI/MBene nanocomposites for high-temperature
capacitive energy storage

Sidi Fan, Ding Ai, Wengi Zhang, Rui Yang, Guangyi Shen,
Xiao Yang, Yonghong Cheng* and Xiang Yu*

Stretching Real-time thermoregulation

Mechanosensitive Sie

Fe -9;
Y

Mechanosensitive stacking structure with
continuous solar controllability for real-time
thermal management

Richu Luo, Baigi Song, Haixing Jiao, Qian Zhang,*
Fangling Li, Xiaofang Zhang* and Weilin Xu

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

o covalent-and-supramolecular X
olymerization
Oy ~~Hoy —poimeteaion
=S
fing-opening |
polymerization et S

o )
=il
" VFragle ¥ Tough
v Opaque v’ Transparent

Supramolecular transparent plastic engineering via
covalent-and-supramolecular polymerization

Yunfei Zhang, Changyong Cai,* Zhiyuan Guo, Xing Li,*
Gai Zhao* and Shengyi Dong*

WWHIPE 4  All-aqueous gel

® /8 : 3 X
B @ e“\m?)'lo%\.;/_‘ NG ™~

B ‘
®. .0
’5"“‘;}1’{ E

) 5

: Close ivity Open
% J 8 D
4 / /  { — ‘/ —~
L X X /~ ) Y \
5 R { V/ A ./ y -l

2034 | Mater. Horiz., 2025, 12, 2029-2037

Processable and controllable all-aqueous gels
based on high internal phase water-in-water
emulsions

EunSuk Lee, YoungSeon Jo, YeRin Kim, Hojoon Yoon,
SeoYoung Choi, Baekmin Q. Kim, Subeen Kim and
KyuHan Kim*

This journal is © The Royal Society of Chemistry 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90040a

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 31 March 2025. Downloaded on 4/11/2026 12:04:06 AM.

(cc)

View Article Online

COMMUNICATIONS

A self-sustained moist-electric generator with SEEEEEEE —|
enhanced energy density and longevity through - fiff N |
a bilayer approach H Lt {1 £ /u0R
2 g s & F &
Jie Chen, Xuezhong Zhang, Minhan Cheng, Qianyang Li, g LR :fD L /4
Shuaijiang Zhao, Mao Zhang, Qiang Fu and Hua Deng* o l
5 M Rich PGO
TITM :
Absorption of moisture ——— Rich GO
Coexistence of altermagnetism and robust i Enray brier V)

ferroelectricity in a bulk MnO wurtzite structure

Imran Khan, Djamel Bezzerga and Jisang Hong*

Energy (eV)

1UBWEoe(dSIp PaZIRWON

Te=2100K

%

Boosting the energy storage performance
of BCZT-based capacitors by constructing
a Schottky contact

a
3

Polarization (uC/cm?)
n
2

PClem)

Zixiong Sun,* Haoyang Xin, Liming Diwu,
Zhanhua Wang,* Ye Tian, Hongmei Jing, Xiuli Wang,
Wanbiao Hu, Yongming Hu* and Zhuo Wang*

w7 £ 100]

H — ezt 2
——BCLT-o/BCZT/(P)  s0)
- BCZT-oy/BCZT/I(2P) BCZT/BCZT-o,//2P)
—— BCZ/BCZT-o/(1P) E (MV/em)

——BCZT- 2 4 6

0 1 2 3 4 5 6
Electric Field (MV/cm)

A ladder-type organic molecule with
pseudocapacitive properties enabling
superior electrochemical desalination

"*fm‘ linati ity and rate
* efficient removal of organic dyes

Absorbance (a.u.)

Yujie Cui, Yueheng Tao, Jun Yang,* Houxiang Wang,
Peipei Zhang, Guangxing Li, Minjie Shi* and
Edison Huixiang Ang*

This journal is © The Royal Society of Chemistry 2025 Mater. Horiz., 2025, 12, 2029-2037 | 2035


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90040a

Open Access Article. Published on 31 March 2025. Downloaded on 4/11/2026 12:04:06 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

® over-hydrogenation C,H, semi-hydrogenation ©

- D 1872.69
A0 ML czpeMgps-h

Acetylene semi-hydrogenation catalyzed by Pd
single atoms sandwiched in zeolitic imidazolate
frameworks via hydrogen activation and spillover

Yan-Ting Li, Wen-Gang Cui, Ying-Fei Huo, Lei Zhou,
Xingiang Wang, Fan Gao, Qiang Zhang, Wei Li and
Tong-Liang Hu*

Letter Morse code Patterns Incomplete Complete
A U i |

B —ie o % |77 @

6 e g

Long-chain crosslinker-induced patterning on an
elastic polymer film for robust and reversible
information encryption/decryption

Qitong He, Qiuhua Zhao and Lidong Zhang*

Visible light - - Noinformation
Loading

information Encryption

e _2-9°>89
|
[*]

NH, + CO,
eoin-10H

Misinformation Decryption Self-erasure

UV light Stretching
Loading information

Restoring

Wig Morse code n n m

Lanthanide—polyoxometalate-based self-erasing
luminescent hydrogels with time-dependent

and resilient properties for advanced information
encryption

Yumei Hua, Jingfang Li,* Min Gao, Liye Liang,
Sicong Zhao and Guangming Li*

0.6

~@-Ag,S
Ag;Te;,S0 4|

05 ~Q-Ag,Te
0.4
I~ 03
NP o
02} ¥ —9——0—0

Ag,Te matrix 01
00f @—0—0—9

300 320 340 360 380
T(K)

2036 | Mater. Horiz., 2025, 12, 2029-2037

Solvothermally optimizing Ag,Te/Ag,S composites
with high thermoelectric performance and plasticity

Min Zhu, Xiao-Lei Shi, Meng Li, Hao Wu,

De-Zhuang Wang, Liang-Cao Yin, Ting Wu, Wei-Di Liu,
Yan Huang, Zhi-Gang Chen* and Qingfeng Liu*

This journal is © The Royal Society of Chemistry 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90040a

Open Access Article. Published on 31 March 2025. Downloaded on 4/11/2026 12:04:06 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Ultimate water capillary evaporation

in bamboo-inspired evaporator

Kefan Shi, Marliyana Aizudin, Meilan Pan* and

Edison Huixiang Ang*

This journal is © The Royal Society of Chemistry 2025

Traditional strategy

Fommmmm e sm--

hene @CNT ~ @C3Ng

Functional layer i

1sun
2.28 kg m2 h
90.2%
This work
Inherent property
(maximization)

S0 1

Upward airflow

Bulk water

T-type H-type

Mater. Horiz., 2025, 12, 2029-2037 | 2037


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90040a



