Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Nanoscale Horizons

The home for rapid reports of exceptional significance in nanoscience and nanotechnology

rsc.li/nanoscale-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 2055-6756 CODEN NHAOAW 10(11) 2623-3128 (2025)

Inside cover

See Ana Maria
Méndez-Torres,
Gloria Cardenas-Jiron
and Ingrid Ponce,
pp. 2850-2864.
Image reproduced
by permission of
Ingrid Ponce from
Nanoscale Horiz.,
2025, 10, 2850.

Cover

See Zaihua Duan,
Huiling Tai et al.,
pp. 2841-2849.
Image reproduced
by permission of
Zaihua Duan from
Nanoscale Horiz.,
2025, 10, 2841.

Nanoscale
Horizons

Nanoscale
Horizons

ﬂ NCNST E] NCNST

COMMENTARY

Open Access Article. Published on 20 October 2025. Downloaded on 11/16/2025 3:38:45 AM.

(cc)

A reflection on ‘Type-l van der Waals Mos, ReS,
heterostructure formed by MoS, and ReS,
monolayers’ ©
Hui Zzhao SO | e >
+)
Reproduced from DOL: 10.1 039/CGNH014K wit pmssionom the Royal Society of Chemistry
REVIEWS

Nanotechnology-enhanced gene therapy for

Nanotechnology-enhanced gene therapy

hearing loss DNA RNA
o
S b
Yiwen Liu, Lin Li, Pei Huang, Dingjun Zha* and Nanoparticle design S\ Gene therapy
Hongzhang Deng* l )
&) - )
A
Hearing loss Hearing

This journal is © The Royal Society of Chemistry 2025

Nanoscale Horiz., 2025, 10, 2625-2635 | 2625


http://rsc.li/nanoscale-horizons
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5nh90065d
https://pubs.rsc.org/en/journals/journal/NH
https://pubs.rsc.org/en/journals/journal/NH?issueid=NH010011

ROYAL SOCIETY
OF CHEMISTRY



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5nh90065d

Open Access Article. Published on 20 October 2025. Downloaded on 11/16/2025 3:38:45 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Advances in aptamer-based electrochemical
biosensors for disease diagnosis: integration of DNA
and nanomaterials

SaRi GeGen, Gedong Meng, Gerile Aodeng, Lu Ga and
Jun Ai*

JSMS Gise:
TS Oisease 5,

2y
& N
: %

omaterial Integry,.
<o oy

™

/Moy 300s

Laser-induced graphene for biomedical
applications: innovations in health monitoring
and diagnostics

Truong-Son Dinh Le, Y-Van Tran, Yuji Gao,
Von Luigi Valerio, Zhixing Ge and Chwee Teck Lim*

/‘J” [ s/ . \
~ ; ' ’,‘“E /
\\ / ’ o ;/”’r
Sy ——— L

Nanoformulation-based drug delivery systems
for the treatment of gastric cancer: recent
developments and future prospects

Jiale Zou, Siwen Chen, Wenhui Liu, Yishu Wang,
Diwei Zheng, Wengiang Sun, Shiping Xu,* Wei Wei* and
Shuang Wang*

Multifunctional MEMS, NEMS, micro/
nano-structures enabled by piezoelectric
and ferroelectric effects

Mengyao Xiao, Aolei Xu, Zhouli Sui, Wenjie Zhang,
Huajun Liu* and Chengkuo Lee*

This journal is © The Royal Society of Chemistry 2025

Piezoelectric
&

Ferroelectric

Nanoscale Horiz., 2025,

10, 2625-2635 | 2627


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5nh90065d

Open Access Article. Published on 20 October 2025. Downloaded on 11/16/2025 3:38:45 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

e Ve @ .

L < > el

: wg{: CHM-derived nanovesicles g‘ i)
° A~

o> 508 '
< % Transporting across the BBB
ol CHM-derived
Bzl carbon dots 3
=
Yy ¥ =
Y » Decoction-derived
73 nanoparticles. v
Transnasal drug delivery
o Lo oo ":"
3 ! e ’ oo oo
I & Self-assembly products

of CHM

® ©g ey
o %o @

CHM loaded
engineered nanoparticles

Active ingredients

In situ drug delivery

| CNS Diseases

&

Neurodegenerative diseases

Stroke
@
Brain tumor
.

T8I

Nano-Chinese herbal medicines and their delivery
strategies for central nervous system disease
therapy

Yan Mu, Tong Jin, Tiantian Peng, Ya-Li Zhang,
Jiameng Li, Rui Yu, Tigiang Zhou, Guangchao Qing,
Mengliang Zhu, Jianxin Chen,* Qian Hua* and
Xing-Jie Liang*

MINIREVIEWS
g~ Biphasic liquid metal composites as soldering
H 4= systems for robust soft—rigid interfacing in
e et stretchable hybrid electronics
r—
& o g
. - o .
gg S %, Jie Li, Kai Zhao* and Changqging Ye*
s %
5 773 N\ Oa;
" Recent advances of stretchable soft antennas:
S *s, material, structure and integration
e %,
S
q,c'“\o“ Sr,%, ) ) ) .
& % Qian Wang, Wei Wang, Yuyang Hu, Fuhui Zhou* and
2o [ CRNE Haitao Yang*
S8 | @ Stretchable | &
éé S Softantennas | S g
2 S8
0,7(\ O ’
43);"% "onal Inte® S
o,(/b\y ‘\\@ o

Wireless o
Ommunicati®

2628 | Nanoscale Horiz., 2025, 10, 2625-2635

Dynamic DNA superstructures with emergent
functions

Daniel Duke, Sierra Sterling, Teng Teng, Anna Altunina,
Irina V. Martynenko, Yonggang Ke, Carlos E. Castro and
Gaurav Arya*

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/d5nh90065d

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 20 October 2025. Downloaded on 11/16/2025 3:38:45 AM.

(cc)

View Article Online

COMMUNICATIONS

Two-step ligand exchange to promote charge \ g . S - {:“w:

transfer in PbSe quantum dot photodetectors for N QQ&&C:’::(:;t

pulse monitoring ~ Nl N - &&{”tttfq
IR SN o

Jingwen Yang, Zaihua Duan,* Wenxin Zeng, Yichen Bu,
Xing Tang, Guosheng Wang, Xin Zhou, Qian Dai,
Zhen Yuan, Yadong Jiang and Huiling Tai*

Output signal (a.u.)
Output signal (a.u.)

Time (s) Time (s)

Molecular switches and real-time ion sensing in
pyridinium circuits via a single-molecule
STM-break junction

/@ 2 (e,
Ana Maria Méndez-Torres, Rubén Onate, Ana Pizarro, | Q -
Dany S. Monje, Nicolas Montenegro-Pohlhammer, {zmm}‘ @

Nadim Darwish, Diego Cortés-Arriagada,

Gloria Cardenas-Jiron* and Ingrid Ponce* “Gonductaage (Go %
% % _s ! @ E B
Conductancg (Go) Cogductance (Go)

Moduli-toughness synergy

Nanophase separation and interfacial Nano-phase separation (NPS) gel
entanglements enable tough hybrid polymer 0%
networks

4
10 G NPS gel
B %» PDMS

% fubber

o
Annealed
PVA

Xunan Hou, Liang Ma, Zhihao Zhang, Zichun Zhu,
Hao Wang, Peiyao Yan, Zhuang Wang and Chaobin He*

102 o

PAAM gel HESN

Mineralized gel

33sPLA
——33aPLA
——33cPLA

102 107 10° 10" 10?

0 100 200 300 400

Interfacial entanglements Strain (%) Modulus (MPa)
Robust dehydrofluorination of HFC-245fa to Catalytical reactor | Reaction |
HFO-1234ze via in situ VOFx formation over a
non-oxalic acid assisted V,0s/y—Al,O5 catalyst z : ‘%%%‘ %{&.

HFO-1234z¢(E)

Fizzah Fatima, Mudadla Umamaheswara Rao,
Guo-Ping Chang-Chien, Srinivaas Masimukku,
Giridhar Madras, Gedu Satyanarayana and
Subrahmanyam Challapalli*

HFC-245fa

HFO-1234z¢(Z)

S8 +
N g
HF

This journal is © The Royal Society of Chemistry 2025 Nanoscale Horiz., 2025, 10, 2625-2635 | 2629


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5nh90065d

Open Access Article. Published on 20 October 2025. Downloaded on 11/16/2025 3:38:45 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

YUy
Gold ’

‘f% ?
Spacer @/v “’ '

Emitter

S,

Designing two-photon molecular emitters in
nanoparticle-on-mirror cavities

S. Smeets, B. Maes, G. Rosolen* and C. Van Dyck*

Robotic e-skin for caregiving applications

/[\ ___________ = [ ¢

(i) Proximity sensing mode

Multifunctional electronic skin integrating
dual-mode optical and pressure sensors for

=" Layer2 (2 ;‘_"»$ caregiving robots
gl ~ = ¥
§ . P : Hyeonjun Heo, Jinhong Park, Daewon Ko,
operation () Biosignal sensing mode Kyunghoon Lee, Jinhee Lee, Hyunwoo Joo,
) MR Jiwoong Yang, Gi Doo Cha, Dae-Hyeong Kim* and
< Layer £ (L) ?g- Dong Chan Kim*
sensing
4 module »
o Doy Ultrathin DNA-copper nanosheets with
——m(/ antibacterial and anti-biofilm activity for
@ treatment of infected wounds
- 4 Fangfang Chen, Mengyan Lei, Jing Luo, Jiaqi Li,
oo = 134 Jinfang Wang, Nan Zhang, Xinyi Li, Nan Jia,
Tl Xiangyuan Ouyang* and Huaiyu Bu*
" Pt Redused NO. emicci High-entropy fluorite oxide supported Pt catalysts
= AEFOA o et B emissns for catalytic ammonia combustion at 1200 °C

Stably run at 1200°C Relatively high-quality heat

\Y

e
B3

2630 | Nanoscale Horiz., 2025, 10, 2625-2635

Yankun Du, Liang Xu, Bingqing Yao, Xin He, Chaokai Xu,

Zhiwei Dai, Hongjie Wang,* Ning Yan* and Qian He*

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/d5nh90065d

Open Access Article. Published on 20 October 2025. Downloaded on 11/16/2025 3:38:45 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Adjustable SiC interfacial layers toward reliable
Si-based anode applications

Wenhui Lai, Jong Hak Lee, Yue Yuan, Yong Kang Ong,
Carlos Limpo, Lu Shi, Yanhui Pu, Yifan Rao, Mario Lanza
and Barbaros Ozyilmaz*

(;\t: M) Lilhiation ({ ;///\ R\ Delithiation ({ N N
@ — O — 1@»
P S=7 =7

g

g

With 807

3

38
(9) houayya aIqUION0D

o

wrs- S500 5650 5800

{ S—— e
ool |

0+
°

100 200 300 500 600 700 800

&

Specific capacity (mAh g}
B 8

3

400
Cycle number

Influence of anchoring group on charge transport
across self-assembled monolayer-based molecular
tunnel junctions

Qiangian Guo, Shi Huang, Xiaojiang Yu,
Christian A. Nijhuis* and Xiaoping Chen*

ECETVEL I W

Increasing tunneling rate
)

|
o

'
N

w

.
IS

» SH NH, CN i
anchoring group :

'
o

-0.50 -0.25 0.00 025 0.50
Bias (V)

Direct kneading of thermo-softening pulp towards
producing sustainable tough composites of wood
nanocellulose and polycaprolactone

Masahiro Kasamatsu, Shun Ishioka,* Noriyuki Isobe,
Katsunori Kimoto, Satoshi Okada, Yohsuke Goi,
Shuji Fujisawa and Tsuguyuki Saito*

(A A NS\ \ )4

Direct kneading

Tough composite

Gradient-structured directional porous floatable
aerogels for effective solar-driven hydrogen
production and steam generation

Changsong Shi, Rongtao Zheng, Yihe Yue, Mingliang Wu,

Pengfei Li, Linfeng Fan, Chi Guo, Xin Zhang, Peiyu Luo,
Jiawen Zhang, Cuilian Wen, Jinlan Wang,* Baisheng Sa*
and Zhiyang Lyu*

This journal is © The Royal Society of Chemistry 2025

» Micron embossed pore

Water
evaporation

worgiiy

v ing light v Facili

utilization efficiency steam separation transportation 0 A 5. 00 15 MR 8 ;

Nanoscale Horiz., 2025, 10, 2625-2635 | 2631


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5nh90065d

Open Access Article. Published on 20 October 2025. Downloaded on 11/16/2025 3:38:45 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

MoS, nanorolligami

VA

Unveiling the giant polarisation ratio of chiral
photoluminescence in MoS;, nanorolligami
fabricated using a centre-to-edge rolling
mechanism

Rahul Kesarwani, Miroslav Veverka, Martin Zacek,
Vaibhav Varade, Ladislav Fekete, Martin Kalbac and
Jana Vejpravova*

/ "\ laser ol e
Tron
= o} — s
.60, N .
m Vos=4V
Ll [ o TR g
< w0
_____ 7?‘ z Ves=2V
®d \@@@ £ - _Aﬂw; e
N i
a ™ Vos=0V
Vp=0V m lps = 1.3 A
/ l_l '_l o
len 3 ] Vos=2V
P*-Si SiO, hBN Mos, Bi/Au z lps= -0.6 pA
o
500 600 700 800 900
Vg<OV Wavelength (nm)

@Vos=0V

Photon Energy (eV)
25 21 18 16

14

Modulation of photoluminescence in a MoS, device
through tuning the quantum tunneling effect

Bor-Wei Liang,* Ruei-Yu Hsu, Wen-Hao Chang,
Ye-Ru Chen, You-Jia Huang, Tilo H. Yang, Yu Liang Li,
Chin-Yuan Su, Ting-Hua Lu and Yann-Wen Lan*

Large piezo-/flexo-electric and flexomagnetic
effects in a semiconducting cobalt telluride
monolayer

Ying Liu, Wenfa Chen,* Yan Yin, Ziming Tang,
Qihua Gong,* Min Yi and Yanpeng Liu*

Wit Wit
S, Wl
) Z  Extusion S 1 L7

= 3 = S umor

zZ S NS umo

U Sy ( A
N

Tumor cell >

Cu,0 membrane (TM) L
dr\‘,v

A\
H* Qo CD8' T cell Cancer cell died
E Q- oo X
cuo M9 cu —

L
A c% _\\ mbty
3 - l
o) T .
0 oo oar il J =30 .
H}Q}l w;/\:v Aggregation  Cu' g 4>
B — %
2 Cuproptosis 5 & P SO
N—y J %¢0 o 1 1 2
A (o aP S () N
Cancer cell e CRT iDC mDC

2632 | Nanoscale Horiz., 2025, 10, 2625-2635

Bionic nanomedicines for microwave-triggered
cuproptosis to enhance cancer immunotherapy

Meng Suo, Zigi Wang, Shiwei Zhang, Wei Tang,
Dongyan Liang, Xiaoyuan Chen* and Shipeng Ning*

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/d5nh90065d

Open Access Article. Published on 20 October 2025. Downloaded on 11/16/2025 3:38:45 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Nanostructured LiNig g0C0g 15Alg 0502 (NCA) for
fast-charging, high-capacity battery cathodes

Victoria M. Basile, Chun-Han Lai, Grace Y. Kim,
Christopher S. Choi, Danielle M. Butts, Kodi Thurber,
Sophia C. King and Sarah H. Tolbert*

Medium nano-
porous cathode

Small

Bulk cathode

nanoporous
cathode

Plasmene nanosheets assembled from “plasmonic
molecules”

Qiangian Shi,* Bo Fan, Xiaorui Cao, Debabrata Sikdar,
Yifeng Huang, Jialiang Yin, Yan Lu, San H. Thang and
Wenlong Cheng*

Plasmonic
nanocrystals

Plasmonic molecules Binary Plasmene

Pattern and precision: DNA-based mapping of
spatial rules for T cell activation

Shujie Li, Kaltrina Paloja and Maartje M. C. Bastings*

Tcell i
activation :
CD8+ T cell !
S f T cell membrane 3
@ | 8
Id ‘Q\ 4

DNA origami disk !

VALENCY SPACING FLEXIBILITY

PATTERN

Spatial Rules Encoding on a DNA Origami Platform

Advances in the direct conversion of CH; and CO,
into acetic acid over bimetallic catalysts supported
on H-ZSM-5

Gabriel F. Lopes, Alessandra F. Lucréedio, Luiz H. Vieira*
and Elisabete M. Assaf*

This journal is © The Royal Society of Chemistry 2025

c a4, Zno 34, -' ood
e Ci e e
o o O ce
H _— zn®™ _ zn _ Zh _— zn™
/o\ /o\ /O\ /o\ /o\ /o\ /o\ /o\ /O\ /O\
si A Si si Al si si Al si si Al i si Al si
fresh catalyst reduced catalyst dehydrated catalyst
|

|

Ce Ce Ce Ce Ce Ce Ce Ce Ce Ce Ce Ce

Y N N

Ce Ce Ce Ce Ce Ce

Xy ;ol Y

Ce Ce Ce Ce Ce Ce

S A
/" “H,CCOOH

1 |
CH; CH, n n,c—!:—o‘

S co, —» [} —
xxr 2 R "

z0 10 . £
. A A AR A rRvCviwlvim AP A
sl Al st s slsi si Al s{ sl sl st siACs{ SUs{si siOACS{S{S(Si

Nanoscale Horiz., 2025, 10, 2625-2635 | 2633


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5nh90065d

Open Access Article. Published on 20 October 2025. Downloaded on 11/16/2025 3:38:45 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

Proline stabilizes amphiphilic gold nanoparticles via
hydrophobic interactions

Ting Mao, Quy Ong, Joachim Kohlbrecher,
Ekaterina Poliukhina, Paulo Jacob Silva and
Francesco Stellacci*

Porous silicon aptasensor

Zwitterionic peptide

Porous silicon biosensors meet zwitterionic
peptides: tackling biofouling from proteins to cells

Kayan Awawdeh, Xin Jiang, Lisa Dahan, Matan Atias,
Janina Bahnemann and Ester Segal*

Axial modulation of Fe sites for boosted
electrochemical oxidation

Zhenglong Mao, Shentian Li, Feilong Tan, Cao Li,
Lei Jiao, Wenling Gu and Xin Luo*

2634 | Nanoscale Horiz., 2025, 10, 2625-2635

Facile preparation of MXene/BP nanocomposite
films with high thermal conductivity and excellent
flame retardancy

Yingjie Zhan,* Kun Wu* and Wei Xue

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/d5nh90065d

Open Access Article. Published on 20 October 2025. Downloaded on 11/16/2025 3:38:45 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

COMMUNICATIONS

View Article Online

A multifunctional terahertz device based on
vanadium dioxide metamaterials that switches
between ultra-broadband absorption and
ultra-high-Q narrowband absorption

Tao Liu, Chunlan Wang,* Gengliang Zou, Jiaying Ji and
Zao Yi*

Absorption

9 10

TRIumph in nanotoxicology: simplifying
transcriptomics into a single predictive variable

Viacheslav Muratov, Karolina Jagiello* and
Tomasz Puzyn*

This journal is © The Royal Society of Chemistry 2025

on

vk -
Xy e ".% Open-Source
) o ChemBioML Platform
Diverse Multiwalled Simplex Representation
Carbon Nanotubes of Molecular Structure
Exposure Descriptors
2 18
¥
Lol
—— i«
T :
5167 Differentially Transcriptomic Well-predictive Nano-

QSAR model (Q? = 0.78)

Nanoscale Horiz., 2025, 10, 2625-2635 | 2635


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5nh90065d



