Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 11 August 2025. Downloaded on 1/22/2026 12:39:15 AM.

(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(16) 5933-6408 (2025)

. Cover . Inside cover
Malt_en?‘ls See Ziye Ling, Steven Malt_en?‘ls See Zuowan Zhou
orizons Wang, Xiaoming Fang orizons et al, pp. 6143-6154.

et al.,, pp. 6133-6142.
Image reproduced
by permission of
Ziye Ling from

Mater. Horiz.,

2025, 12, 6133.

Image reproduced
by permission of
Zuowan Zhou from
Mater. Horiz.,
2025, 12, 6143.

FOCUS

Beyond the four core effects: revisiting PRESENT FUTURE
thermoelectrics with a high-entropy design v ® LdB & A

Corey Oses,* Tianhao Li, Xiao Xu, Guangshuai Han,
Guotao Qiu and Jonathan R. Owens

REVIEWS

Bioinspired rational design of nanozymes

Zhihong Chen, Bingyan Li, Yiging Zhang, Xinyue Shang,
Cheng Ma, Weiwei Gao* and Zhiling Zhu*

This journal is © The Royal Society of Chemistry 2025 Mater. Horiz., 2025, 12, 5935-5945 | 5935


http://rsc.li/materials-horizons
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90101d
https://pubs.rsc.org/en/journals/journal/MH
https://pubs.rsc.org/en/journals/journal/MH?issueid=MH012016

Open Access Article. Published on 11 August 2025. Downloaded on 1/22/2026 12:39:15 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

o ROYAL SOCIETY
PPN OF CHEMISTRY

Advances

At the heart of open access for
the global chemistry community

Editor-in-chief

Russell J Cox
Leibniz Universitat Hannover, Germany

We stand for:

Breadth We publish work in all
ﬂ areas of chemistry and reach a
global readership

Quality Research to advance the
chemical sciences undergoes
rigorous peer review for a trusted,

society-run journal

Submit your work now
rsc.li/rsc-advances

Registered charity number: 207890

Affordability Low APCs, discounts
and waivers make publishing open
access achievable and sustainable

Community Led by active
researchers, we publish quality
work from scientists at every
career stage, and all countries

@RSC_Adv


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90101d

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 11 August 2025. Downloaded on 1/22/2026 12:39:15 AM.

(cc)

View Article Online

REVIEWS
Innovative biosensing smart masks: unveiling the [ Respiratory &
future of respiratory monitoring i P e ot Cotoman P
g B 20 = &) €
Jiahui Liang, Conghui Liu* and Tal“n XU Nicotine Ga?\ Ethanol w Piezoelectricity Bioaffinity recognition
"""""""" Signal Output
Health monitoring Protective function Phone Computer Database

Scene Expansion
WIFI Bluetooth Al

S S 0) &

Shape-morphing bioelectronic devices

Shiwei Xu, Ruoxi Yang, Youzhou Yang and Yihui Zhang*

Light  Magnetic

P

Innovative engineering strategies and mechanistic
insights for enhanced carbon-based electrocatalysts
in sustainable H,O, production

=z
Shun Li,* Zhanpeng Zhu, Yugiao Zhang, Yong Liu, j Y %
Xinyue Zhang* and Kwun Nam Hui* & RN, ; H
2 g e & 5
sqmoueN
o e o6, g \,o\?“o\ y
U wone?®
Recent advances in nanomaterial-based adsorbents L
for removal of pharmaceutical pollutants from Nepeses
wastewater : i e 5
(N o\ R
. . : [ wase” ) v, Y3 EF e
Khalid Aziz, Nadeem Raza, Natasha Kanwal, Ny q maceutical o, T
. . . . H lassification ouS. .
Mohamed Khairy, Younes Ahmadi and Ki-Hyun Kim* (gl Commen @icrenc) with examples 5 e weni e
i < J XS P A,’::o%
Expired AN o ERE T
() Ny < 1N
e ¥

This journal is © The Royal Society of Chemistry 2025 Mater. Horiz., 2025, 12, 5935-5945 | 5937


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90101d

Open Access Article. Published on 11 August 2025. Downloaded on 1/22/2026 12:39:15 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Semi-Interpenetrating
Networks

Control of molecular aggregation structures
towards flexible organic photovoltaics

Jiayuan Zhu, Cengi Yan,* Jiayu Wang, Hongxiang Li and
Pei Cheng*

Surface cleaning Doping ‘mechanical strength(Fillers)
Aot =
A e
i F-LGLZO structur e 2 e
In-site ) i
Intermediate layer ,&gn“ Ll’?o In-situ polymerization
4, A

Inorganic layer  Organiclayer 3D structure

Interfacial engineering

strategies of LLZO |5
%, based SSLMBs
%,

T NG &8 @

< &4
Li-M anode . Co-mingling Co-sintered
Composite anodes Garnet based CSE/Cathode interfaces
Ty vt e Y,

Recent advances in garnet-based electrolytes for
solid-state lithium metal batteries: interfacial
challenges and engineering strategies

Yuezhen Mao, Jilong Liu, Wei Chen, Wei Zhang and
Chunwen Sun*

Metal Halide Perovskites Metal-Free Perovskites

COMMUNICATIONS

The emergence of metal-free molecular
perovskites: challenges and opportunities

Loreta A. Muscarella,* Gianluca Bravetti and
Jovana V. Mili¢*

5938 | Mater. Horiz., 2025, 12, 5935-5945

Enhanced stimuli-responsive phase change gels
through pickling-enabled ion permeation

Peimin Yu, Xiong Wang, Ziye Ling,* Zhengguo Zhang,
Steven Wang* and Xiaoming Fang*

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/d5mh90101d

Open Access Article. Published on 11 August 2025. Downloaded on 1/22/2026 12:39:15 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Visible light-initiated rapid self-healing of PDMS
elastomers engineered through dual dynamic
bonding networks for smart sensors

Mingfeng Dai, Xiang Han, He Zhang, Jing Yan,
Ruipeng Han, Longkun Que, Yifan Guo and
Zuowan Zhou*

Multi-band

i RL WY gt -t - .
,.&'Mu'!"bs"d :e}, ““‘ Mul‘:\ :tand :c‘, :J:‘
{“., light %98 o %2 9 i SN
L mp o g, mp
.3 9% 0, 00 3,0
g% - o,9 %9 008 |
2959 ¥ 2959 3. Lg% |
5% 3.5 23 yied. S
Te-Te bond Tellurol radical Te-Te bonds
o 4 o 25 e vy
9 .09 L ) L >
ba2d ISR, 0°¥ H2a Y P’ 33
Y e By et | - o o 9 4
| i e >3 .1Q 3
i 1]
| \III’ Hbond % "):4}?' HI} Hhondiegisl
i ™ 209 2 , @ e 3
Ty TR 3 3‘," ‘31‘.; d P9 ‘:"/'Pf
XTI ol 37 0

Chondrocyte-mimetic therapeutic microcarriers
for synergistic chemo-mechanical signaling in
cartilage regeneration

Na-Hyun Lee, Zechu Zhou, Ji-Young Yoon,
Nandin Mandakhbayar, Cheng Ji Li, Jung-Hwan Lee,
Hae-Won Kim* and Hye Sung Kim*

Chondrocyte-mimicking microcarrier
Chondrocyte Chondrocyte
membrane

-
i 5

Chemo-mechanical regulation In cartilage repair

|| Cell membrane-
/| associated ECM

Host chondrocyte
° recruitment

X P
! .

Integrin-mediated
- me— mechanotransduction
4

AT w\ ®ho

#
s N~

e
"“"%x @

™
« 7
Chond
g g“:n Riation

N )
segleled exosome "Chondro'gemc Exosome o WO ?oo Exosome
miRNA release . uptake
Luminescent 3D chiral hybrid metal-halide
perovskites for piezoelectric energy harvesting s
and ultrasound detection % b
Kai Li, Zhi-Gang Li, Yong-Ji Gong,* Yong-Qiang Chen > G o s
and Wei Li* M .
ndwalze :g S mm
& ;; ,‘MMWI\WMW‘M

RIS
Time (us)

Dirac-cone induced metallic conductivity in
Cusz(HHTP),: high-quality MOF thin films
fabricated via ML-driven robotic synthesis

Chatrawee Scheiger, Jonas F. Péhls, Mersad Mostaghimi,

Lena Pilz, Mariana Kozlowska, Yidong Liu, Lars Heinke,
Carlos Cesar Bof Bufon, R. Thomas Weitz,
Wolfgang Wenzel* and Christof Woll*

This journal is © The Royal Society of Chemistry 2025

Mater. Horiz., 2025, 12, 5935-5945 | 5939


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90101d

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 11 August 2025. Downloaded on 1/22/2026 12:39:15 AM.

(cc)

View Article Online

COMMUNICATIONS

Detection of p-transition in polyesters via
clusteroluminescence

Side-group motions

Xiang Li, Xiong Liu, Yanbing Lv, Ziteng Zhang,
Kailuo Chen, Bo Chu, Jing Zhi Sun, Haoke Zhang,*
Xinghong Zhang* and Ben Zhong Tang*

Segmental motions

Vibrations &
local motions Tﬁ

Clusteroluminescence

Temperature

4,50 100 Cerium-alloyed dendrite-inhibited highly stable
ézoo F Liin-CelLYBLTO {75 = anodes for all-solid-state lithium batteries
= 50 W
>100p X e © . . . .
At 05mAcm? 5 ® Charge e Discharge 125 Xiaomeng Shi, Zhichao Zeng,* Chao Li, Wenshuo Zhang,
20 20 500 & %0 200 400 600 C Zhigiang Li, Guangrui Zhang, Lele Gao and Yaping Du*
Time (h) = Cycle number
LYB layer LiAggPegartes  Li-lnsCeias
Li-In or
Li-In-Ce

B Battery tab

f;soo = ~ High mixing entropy of MnFeCoNiCu-S to drive
B, o 8 EBlo o PrpeRl e 157398 o, i i
Em i%%naﬁgz s i “Wﬁé:f high performance sodium storage
LA I .04 78,/6. 2 SR WA o G\ =273 | . y , ,
2 {Ffavet Yy il e'é * % Wei Shuang, Junjia Xu, Fuyou Chen, Yujun Wu, Lin Yang*
S 400 and Zhengyu Bai*
Q
© L
; 200 Ol @rs SCo —+—MnFeCoNiCu-S
% ONi @cu ONa Os —s— MnFeCoNi-S
[
0 - - -
»n 0 2000 4000 6000
Cycle number
Natural Inspiration Dynamic Liquid Bumps Effect of liquid bumps Unl’avelling the aeI’OdynamiC enhancement Of Water

Flat surface

o i harvesting via dynamic liquid bumps

Beetle with bumps

Schematic diagram
g 4

g3

=Et [
i 1 | Haoyu Bai, He Sun, Zhihang Ye, Zhe Li, Tianhong Zhao,
_ LI | H 1 Xinsheng Wang, Mingren Cheng, Ziwei Wang,
s ene P o1 Shouying Huang and Moyuan Cao*

Beetle with smooth back Harp-like structure

Fog collection efficiency

Dynamic liquid 3D bump

SHL  AGR Sippey  SHB

5940 | Mater. Horiz., 2025, 12, 5935-5945 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/d5mh90101d

Open Access Article. Published on 11 August 2025. Downloaded on 1/22/2026 12:39:15 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Bioinspired leaf vein-architected gold nanowire
ecoflexible biosensors for ultrasensitive occlusal
force monitoring

Wuxing Zhang, Heng Zhang, Gangsheng Chen, Biao Ma,
Yang Xia and Yi Chen*

Zoru\s%3
e :

Tooth mold

Leaf Vein-Architected Gold Nanowire Ecoflexible Biosensor

Multilayer iontronic sensors with controlled charge
gradients for high-performance, self-powered
tactile sensing

Haryeong Cho, Young-Ryul Kim, Jaehun Kim,
Seungjae Lee, Seokhee Jung, Jeeyoon Kim,
Jinyoung Kim, Yong-Jin Park, Sung-Phil Kim* and
Hyunhyub Ko*

Current (pA)

— Single layer
— Multi layer

2]

Rightward

Bending

Leftward
Bending

Regulating Zn?*/H" selectivity through functional

Polyethersulfone separator

: . 3001 % 3%, (b2 g o824
group design of separators for long-lifespan /ig,i ic YA
aqueous zinc batteries s == o 3

= UOANRE SRR /8N &5 40

E 5 5 s 6 o $
Jiaxian Zheng, Ali Sufyan, Chong Li, Zheng Han, Xin Liu, % 100 T 1E?r:u ‘H)’ LE’( r‘ou‘_zn;))a
Yuguo Zheng, J. Andreas Larsson,* Gang Huang, 2 EL(oroun H,0) > EL(groub 20"
Binbin Wei, Zhengbing Qi, Zhoucheng Wang, 5
Qiugen Zhang* and Hanfeng Liang*

-100+ T T T 1
0 1000 2000 3000 4000
Time (h)

Water-induced phase separation enables Surface anchoring effect

underwater adhesion far exceeding dry adhesion

Pan Du, Yan Wang and Xianru He*

This journal is © The Royal Society of Chemistry 2025

water (.00 ) .. Lol water

Substrate

i

Mater. Horiz., 2025, 12, 5935-5945 | 5941


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90101d

Open Access Article. Published on 11 August 2025. Downloaded on 1/22/2026 12:39:15 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

/’Q\
NS Ferroelastic switching
&
Y
e
v
0
X

Intrinsic ferroelastic valleytronics in 2D Pd,X;Tes
(X = S, Se) materials: a new platform for ultrafast
intervalley carrier dynamics

Chengan Lei, Zhao Qian,* Yandong Ma and Rajeev Ahuja

4

2.4x11

:' /! Vertical Horizont-:@»
2@% ;:‘%@? :@:t"“""

EUV absorption cross-section
Q\
o
24
x
5

Indium enhances EUV absorption ability

ation

Ligand r ion ay
and solution processability

Ligand effect on In—Ti-oxo nanoclusters for
nanolithography

Jiao Wu, Jiali Chen, Liming Wang, Yuting Ye,
Xiaozhi Zhan, Yihang Song, Qiao-Hong Li,
Xiaofeng Yi* and Jian Zhang*

assembly.

N3@437

GSH

@ Hsps
—
inhibition

HSP70

Dual-target regulation of glutathione and heat
shock proteins via molecular-carrier-pathway
triple-engineering for potentiated phototherapy

Yike Tu, Laiping Fang, Shufang Li, Kuo He, Yanzhao Diao,
Lifeng Hang, Lina Wang, Jianan Dai,* Ping’an Ma* and
Guihua Jiang*

5942 |

Mater. Horiz., 2025, 12, 5935-5945

Tyrosine-specific bioconjugation allowing hole
hopping along aromatic chains of glucose oxidase

Guoda Vecelyte, Vygailé Dudkaité, Ondrej Sedo,
Zbynéek Zdrahal and Gintautas Bagdzilnas*

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/d5mh90101d

Open Access Article. Published on 11 August 2025. Downloaded on 1/22/2026 12:39:15 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

The smart valve for micro flow-velocity regulation
based on the “Interfacial Barrier” effect of
wettability-patterned surfaces

Litao Chen, Yimin Luo,* Jincheng Liu, Boran Hao,
Shushen Lyu and Zhuangzhu Luo*

Wettability-patterned surface

——

§ viscover

"Interfacial Barrier"

200 400 600 800 1000 1200

t(ms)

Leveraging solvent affinity for phase-selective
doping to enhance doping efficiency in a
DPP-based n-type conjugated polymer

Soyeong Jang, Osnat Zapata-Arteaga,*

Diego Rosas Villalva, Guorong Ma, Andrew Bates,
Anirudh Sharma, Abdul-Hamid Emwas, Yongcao Zhang,
Jianhua Han, Xiaodan Gu and Derya Baran*

5, (MPa'™2)

<Polymer’s Solubility Sphere>

5, (MPa'?)

w R, SolventA

» ]
v
-
‘o L4 -
» a @
a
?
? 3
l”‘

Polymer film deposited by solvent A

Ll
- R3% : 2% = :°
Solvent B ™= pyre -y
- 3, (MPa'?) 3¢ of SN, =

Polymer film deposited by solvent B

Amorphous

Crystalline @ TBAF

Dual-band flexible large-area ultrasonic energy
conveying via elastic chiral Landau levels

Lei Fan, Zhihao Lan, Yafeng Chen, Jie Zhu and
Zhongqging Su*

2 band

Continuous monomer supply for highly
monodisperse Ag,Te colloidal quantum
dots for SWIR photodetectors

Ha-Neul Kim, Doheon Yoo, Abhishek Sharma and
Min-Jae Choi*

This journal is © The Royal Society of Chemistry 2025

Te precursor

Absorbance (a.u.)

Small-sized
CQDs 800

0,09 mmol
0.13 mmol
——0.18 mimol
mn0.22 im0

>

=

i

Energy (eV)

o

o
3

© TEM
- - Fitted curve

1200 1600 2000
Wavelength (nm)

20 25 30 35 40 45 50 55

Diameter (nm)

Mater. Horiz., 2025, 12, 5935-5945 | 5943


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90101d

Open Access Article. Published on 11 August 2025. Downloaded on 1/22/2026 12:39:15 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Plasma oscillation

Bio-based derived carbon materials for permittivity
metamaterials: dual efficacy of electromagnetic
wave protection and Joule heating

Chenchen Wang, Xiuyi Lin, Chuanshuang Hu,* Yao Ding,
Zhuogun Wang, Yonghui Zhou,* Xi Lin and Jiangtao Xu*

Multi-stimulus-responsive

digped] )\ meoner .
L 5o Antiy .
=T Synergy Ciuhter,fjm
; ¢ : .

S L

A mutltifunctional cardanol-based room-
temperature phosphorescent material with
multi-stimulus-responsive shape-memory
for anti-counterfeiting and encryption

Caiying Bo,* Yiran Fu, Miao Li, Lihong Hu,*
Meng Zhang,* Fei Song and Yonghong Zhou*

Strong and instant adhesion

Water-triggered detachment

Scab-inspired strong adhesive tapes with
self-detachment based on water-mediated
destruction of polymer crystals

10 o
;.‘,‘ Crystallized| 8 2 O" *Tmswovk
Los 5 < solvelns . i i .
£, , © Bl o Yichen Zhou, Yicheng Zhu, Xing Zhang, Ying Zheng,
" 5 Junfeng Liu, Yongzhong Bao, Guorong Shan,
, iR € ° Jinjun Yang,* Pengju Pan* and Chengtao Yu*
992 4
3 250
8 * adhosie srength (Pa)
D2/D4 b7 D10/D15 Chain-length e::nglneered mterfac_:lal §rchltectu_re
B S, (oo enables dendrite-free aqueous zinc-ion batteries
Sley Nyt AR
‘ 4o ¥ Jiaqgi Yang, Zhengxiao Ji, Miaoran Deng,

%

R
DEX network 22"
DEX molecule H: HER

. By-product

Zn2* solvation structure

S Corrosion

DEX network entanglement

' Homogeneous deposition

5944 | Mater. Horiz., 2025, 12, 5935-5945

Chaocang Weng, Xusheng Wang, Min Xu,*
Likun Pan* and Jinliang Li*

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/d5mh90101d

Open Access Article. Published on 11 August 2025. Downloaded on 1/22/2026 12:39:15 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Biomimetic differently structured and
multi-branched hydrogel tubes inspired
by bud-growth of plants

Guogiang Lu, Jingyu Jin, Yicheng Wang,
Guohua Wang, Jun Nie and Xiaoqun Zhu*

CORRECTION

Differently structured hydrogel

Correction: Regulating Zn?*/H* selectivity through functional group design of separators for long-lifespan

aqueous zinc batteries

Jiaxian Zheng, Ali Sufyan, Chong Li, Zheng Han, Xin Liu, Yuguo Zheng, J. Andreas Larsson,* Gang Huang, Binbin Wei,

Zhengbing Qi, Zhoucheng Wang, Qiugen Zhang* and Hanfeng Liang*

This journal is © The Royal Society of Chemistry 2025

Mater. Horiz., 2025, 12, 5935-5945 | 5945


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5mh90101d



