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(11) 3561-3994 (2025)

Cover Inside cover

Materials Materials

Horizons

See Vadim M. Kovrugin
et al., pp. 3712-3720.
Image reproduced

by permission of
Vadim M. Kovrugin
from Mater. Horiz.,

Horizons

See Rui-Tao Wen

et al, pp. 3721-3730.
Image reproduced
by permission of
Menghan Yin and
Rui-Tao Wen from

Mater. Horiz.,
2025, 12, 3721.

2025, 12, 3712.

EDITORIAL

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Materials Horizons Emerging Investigator Series:
Dr Kyu-Young Park, Pohang University of Science
and Technology, Republic of Korea

Open Access Article. Published on 03 June 2025. Downloaded on 3/15/2026 6:10:56 PM.

(cc)

FOCUS

Unraveling the myths and mysteries of photon

avalanching nanoparticles MYTH: REALITY:
excited state
Artiom Skripka* and Emory M. Chan* Ph°’“\’is . population

PHOTON
AVALANCHING*

*IS NOT AN AVALANCHE OF PHOTONS

This journal is © The Royal Society of Chemistry 2025 Mater. Horiz., 2025, 12, 3563-3572 | 3563


http://rsc.li/materials-horizons
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90069g
https://pubs.rsc.org/en/journals/journal/MH
https://pubs.rsc.org/en/journals/journal/MH?issueid=MH012011

| Environmental Science:
Atmospheres

on 3/1
T

| 2025. Downloaded
censed under a Creative Commons At

and 1nsp1r1ng ne i@as e

ed on 03 June

[ (cc) ET

rsc.li/submittoEA

Fundamental questions :
Elemental answers Registered charity number: 207890



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90069g

Open Access Article. Published on 03 June 2025. Downloaded on 3/15/2026 6:10:56 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Semiconductor-mediated radiosensitizers: progress,
challenges and perspectives

Yunsong Wang, Bocan Yang, Shujuan Liu,* Jiahe Song,
Jinghuai Zhang, Xiangqun Chen, Nannan Zheng,
Liangcan He,* Wei Cai and Shaoqin Liu*

Advancing endosomal escape of polymeric
nanoparticles: towards improved intracellular
delivery

Yufu Wang, Vajini Ukwattage, Yijun Xiong and
Georgina K. Such*

— RS

Endocytosis Endosomal Escape

]

Detection

Polyimide nanocomposites for next generation
spacesuits

Priyanka Prakash, Janith Weerasinghe, Igor Levchenko,
Karthika Prasad* and Katia Alexander*
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Indoor light energy harvesting perovskite solar
cells: from device physics to Al-driven strategies
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Retaining superior electrochromic performance by
effective suppression of ion trapping upon cycling
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factors in Co-free Li-rich layered cathodes for
lithium-ion batteries

Youngsu Lee, Jaesub Kwon, Jong-Heon Lim,
Eunseong Choi, Kyoung Eun Lee, Shin Park,
Docheon Ahn, Changshin Jo, Yong-Tae Kim,
Yoon-Uk Heo, Geunho Choi, Byongyong Yu,
Inchul Park* and Kyu-Young Park*

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/d5mh90069g

Open Access Article. Published on 03 June 2025. Downloaded on 3/15/2026 6:10:56 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Efficient co-production of ammonia and formic
acid from nitrate and polyester via paired
electrolysis

Mengmeng Du, Tao Sun, Xuyun Guo, Mingzhu Han,
Yu Zhang,* Wenxuan Chen, Mengxiang Han, Jizhe Ma,
Wenfang Yuan, Chunyu Zhou, Valeria Nicolosi,

Jian Shang,* Ning Zhang* and Bocheng Qiu*

Catalytic amounts of sodium-sulfonate—naphthol
enable mechanically robust, ultra-transparent,
super-fire-resistant and easily recyclable
polycarbonate

Yue Li, Lin Chen,* Pan Deng, Yan Guo, Xiu-Li Wang* and
Yu-Zhong Wang

Revealing the reversal of the anomalous hall effect
and the exchange bias-like effect in single-phase
perpendicularly magnetized NiCo,0, epitaxial films

Penghua Kang, Guowei Zhou,* Jiashuo Liang,
Guoxiu Ren, Jiahui Ji, Liying Wang, Chao Jin* and
Xiaohong Xu*

Exchange Bias-like Effect an{r}:ﬂous Hallhr{ed
30, O setuy,
7 - s

g
f

g

7
e |

3%
$
&

Magnetization (emu em?)

g 500 250 0 B0
Field (O¢) Field (Oe)

Unravelling the mechanism of coloration
and prolonged discoloration in abnormally
thermochromic PDMS nanocomposites

Yujie Peng, Peipei Shao, Ye Yuan, Jingru Mou,
Rui-Tao Wen, Hong Chen and Ming Xiao*
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mechanoluminescence from BaGa;,0;9:Cr**
using a multi-site occupation strategy
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Upcycling of mixed polyolefin wastes to 3D
structured carbon Joule heaters for decarbonized
hydrogen production

Anthony Griffin, Jiachun Wu, Adam Smerigan,
Paul Smith, Gbadeoluwa Adedigba, Rui Shi,
Yizhi Xiang* and Zhe Qiang*
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Hyaluronic acid-based hydrogels modulate
neuroinflammation and extracellular matrix
remodelling in multiple sclerosis: insights from a
primary cortical cell model
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Discovery of magnetic field line dependent
anisotropic chemiresistive response in magnetite:
a new piece to the puzzle of magnetoreception
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Benign mid-gap halide vacancy states in
2D-bismuth-based halide perovskite microcrystals
for enhanced broadband photodetectors
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Transdermal therapeutic polymer: in situ synthesis
of biocompatible polymer using 5-aminolevulinic
acid as a photosensitizer precursor and a polymer
initiator

Jaehoon Kim, Eun Woo Seo, Hyunyoung Choi,
Hyo In Kim, Jinbong Park, Junyang Jung* and
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Adhesion and affinity of supramolecular adhesives
on fluorinated surfaces

Guohong Yao, Zhiyuan Guo, Gai Zhao* and
Shengyi Dong*
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Precision-engineered, polymer-lean, digital light
processing 3D-printed hydrogels for enhancing
solar steam generation and sustainable water
treatment
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Casey Onggowarsito, Xiaoxue Helen Xu, Lisa Aditya,
Youyi Sun,* Long D. Nghiem* and Qiang Fu*
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Development of novel multi-responsive 4D printed
smart nanocomposites with polypyrrole coated iron
oxides for remote and adaptive transformation

Shengbo Guo, Tarun Agarwal, Shuaigi Song,
Kausik Sarkar and Lijie Grace Zhang*
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Self-damping photonic crystals with differentiated
reversible crosslinking domains for biomimetic
delayed visual perception of underwater impact
stress

Yong Qi, Jiahui Wang, Tong Hu, Xianfei Cao, Shi Li,
Qingyu Liu, Zhaoyong Gao and Shufen Zhang*
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Synergistic enhancement of luminescence and
ferroelectricity driven by (Z)-clipping of a
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This journal is © The Royal Society of Chemistry 2025

\ /
CioHz  CroHyy

Electroluminescence

3000
—
£ 2000+
3
o TPC4
j 1000+ K TPC2(2) )
Ferroelectric
= TPC1
4 6
0 T in 5' _ 2
2 4 6
Pr (uClcm?)

Mater. Horiz., 2025, 12, 3563-3572 | 3571


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90069g

Open Access Article. Published on 03 June 2025. Downloaded on 3/15/2026 6:10:56 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Temperature
sensor
Near space

20kmup
= G TECT, MXene cathode . %

Ly

Okmup

Electrolyte
* Organic additive

© Weak hydrogen bond
® Solv;

tructure
R~ freezing point

CORRECTION

A . ﬁﬁ
F,S‘O,kN,O }‘( \_

- ‘Zn(u,oLAcN(cF,sc,)‘l
ol (V-
T3¢ ) g

Al V3 -
n(H,0)* A 3.5 <

s Zn(OTf),+ACN electrolyte )
Earth Zn anode|

P
Low temperature resistant

o v -
Space Atmospheric 4 m‘ W
oy S0y
100kmup  sensor -w‘
e —— 1 :
o CgaEy

(H,0), 1 P

e T3S

/! /
/\ (H. o
ACN-H,0 / \Zi‘ ,omcy

Electrode:

© Terminal-free

© Vertical arrangement
* Orientated growth

o Large nanochannel

Low-temperature, low-pressure Zn-ion hybrid
supercapacitor in extreme near-space application

Weijia Liu, Haiging Liu, Yin Sun, Zhiyi Gao,* La Li* and
Guozhen Shen*
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