
REVIEWS

7634

Lead-free perovskites for next-generation
applications: a comprehensive computational and
data-driven review

Syeda Kinza Fatima, Reem H. Alzard,* Riffat Amna,
Mohammed H. Alzard, Kaibo Zheng and
Mohamed Abdellah*

7662

Beyond antibiotics: novel solutions to address
antibacterial resistance

Afsaneh Arshadi Edlo, Kamran Akhbari* and
David J. Henry

IN THIS ISSUE
ISSN 2633–5409 CODEN MAADC9 6(21) 7621–8194 (2025)

Cover
See Lingfei Kong and
Volkan Degirmenci,
pp. 7779–7790.
Image reproduced
by permission of
Volkan Degirmenci
from Mater. Adv.,
2025, 6, 7779.

Inside cover
See Daniela Imperio,
Ivana Miletto et al.,
pp. 7791–7799.
Image reproduced
by permission
of Ivana Miletto and
Daniela Imperio
from Mater. Adv.,
2025, 6, 7791.
Created in BioRender.
Miletto, I. (2025) https://
BioRender.com/7z4z51l

Materials Advances

An open access journal publishing across the breadth of materials science

rsc.li/materials-advances

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.

This journal is The Royal Society of Chemistry 2025 Mater. Adv., 2025, 6, 7623–7633 | 7623

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
O

ct
ob

er
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/1
5/

20
26

 1
:1

1:
45

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online
View Journal  | View Issue

http://rsc.li/materials-advances
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ma90086g
https://pubs.rsc.org/en/journals/journal/MA
https://pubs.rsc.org/en/journals/journal/MA?issueid=MA006021


Registered charity number: 207890

Fundamental questions
Elemental answers

rsc.li/EESCatalysis

Exceptional research on energy 
and environmental catalysis

Open to everyone. Impactful for all

EES Catalysis GOLD
OPEN

ACCESS

EY_EES Catalysis CW advert 210x275mm withOUT strap_PRINT.indd   1 11/05/2022   12:55:34

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
O

ct
ob

er
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/1
5/

20
26

 1
:1

1:
45

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ma90086g


REVIEWS

7685

Additively manufactured metal-matrix composites
and their assessment as orthopedic implants

Eisha Khalid, Ahmed Bahgat Radwan,*
Md Mizanur Rehman, Niko Eka Putra,
Lidy E. Fratila-Apachitei, Jie Zhou,
Amir A. Zadpoor and Noora Al-Qahtani*

7722

The integration of wound treatment and detection
based on biological macromolecules

Weiwei Yang, Ning Liang, Lan Liu, Zhaojun Jian,
Jiani Kong and Weifang Liao*

7748

Chromic Schiff bases: transformative
stimuli-responsive systems for next-generation soft
materials

Dimpi Gupta, Divyanshu Singh, Anushka Koranne,
Chandni Singh, Sunil Kumar Singh,* Rajat Pratap Singh
and Ashish Kumar Singh*

PAPERS

7779

Bimetallic melamine doped ZnCo-ZIF-8 derived
carbons as bifunctional ORR/OER electrocatalysts
for zinc–air batteries

Lingfei Kong and Volkan Degirmenci*

This journal is The Royal Society of Chemistry 2025 Mater. Adv., 2025, 6, 7623–7633 | 7625

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
O

ct
ob

er
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/1
5/

20
26

 1
:1

1:
45

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ma90086g


PAPERS

7791

In vitro delivery of borocaptate ions to U87 glioma
cells via silk fibroin nanoparticles for boron neutron
capture therapy

Elia Bari, Ian Postuma, Ivana Miletto,* Daniela Imperio,*
Silva Bortolussi, Laura Cansolino, Cinzia Ferrari,
Yuan-Hao Liu, Yuan Zhenwei, Maria Luisa Torre and
Luigi Panza

7800

Size matters: limitations of the ZIF-8 monolith and
its Ni-, Co- and Cu-doped variants for the
adsorption of rhodamine B

Jose de Jesus Velazquez-Garcia,* Susann Frenzke,
Luis de los Santos Valladares, Crispin H. W. Barnes,
Christopher Copeman, Jatinder Singh, Satishkumar
Kulkarni, Thomas F. Keller, Henry Sanchez Cornejo,
Dina Huanaco-Quispe, Maryam Anwary,
Rachida Elorche, Lina Maria Asprilla-Herrera,
Weronika Łukaszczyk, Nuray Eroglu, Dirk Eifler and
Simone Techert

7812

Fluorescent hyperbranched polymers with a tunable
backbone: design, synthesis and application in
coloring and anti-counterfeit

Geethanjali Anand and Mintu Porel*

7821

Design, synthesis, and structural characterization
of Fe2+-doped anatase TiO2 nanocrystals and its
impact on electronic properties and photocatalytic
activity

Rayhan Hossain,* Jessica Hollow, Violet Chesterfield,
Daisy Langley and Allen Apblett*

7626 | Mater. Adv., 2025, 6, 7623–7633 This journal is The Royal Society of Chemistry 2025

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
O

ct
ob

er
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/1
5/

20
26

 1
:1

1:
45

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ma90086g


PAPERS

7837

Clay-based polyurethane foam nanocomposites for
thermal insulation

Tomonori Watanabe, Haruna Sasaki, Yuhei Nakashima,
Nobuyoshi Miyamoto, Hideki Takamura, Kunihiro Nakano
and Tomohiko Okada*

7847

DLS-based optimization of ZnS–CoS nanoparticles
with enhanced energy and power density for
supercapacitor applications and its validation
by AI models

Hafeez Ur Rehman, Hamza Khan, Zeeshan Abbasi,
Lotfi Ben Tahar, Rafaqat Ali Khan, Amir Waseem and
Ahson Jabbar Shaikh*

7866

Material characterization of NMC black mass from
end-of-life lithium-ion batteries for enhanced
recycling strategies

Hammad Farooq and Sulalit Bandyopadhyay*

7884

Adipose tissue-derived ECM hydrogels as a 3D
platform for neural differentiation and brain
diseases

Kyriaki Stampouli, Lina Papadimitriou,
Andrea Garcı́a-Lizarribar, Iratxe Madarieta,
Beatriz Olalde and Anthi Ranella*

This journal is The Royal Society of Chemistry 2025 Mater. Adv., 2025, 6, 7623–7633 | 7627

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
O

ct
ob

er
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/1
5/

20
26

 1
:1

1:
45

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ma90086g


PAPERS

7895

A highly sensitive and reliable pH sensor based on a
polyaniline-nickel hydroxide modified nickel foam
electrode: electrochemical and DFT investigations

Mirazul Islam, Md. Sanwar Hossain, N. Padmanathan,
Kafil M. Razeeb* and Mamun Jamal*

7906

Self-assembly of carbamylated lysine repeat peptide
amphiphiles into fibrillar nanostructures

Vivek Shekhar, Tamalika Paul, Joshna Gadhavi* and
Sharad Gupta*

7919

Exploring the dual role of TEMPO-oxidized
cellulose nanofibers in CdSe quantum dot synthesis
for biocomposites in metal ion chemosensing

Mauricio C. Cifuentes, Daniel A. Amaya,
Cristian Blanco-Tirado and Marianny Y. Combariza*

7932

Porphyrin-based polyimide 2D porous organic
polymers: band engineering for bifunctional
electrocatalytic OER and HER

Deepak Bansal,* Amr A. Nada,* Samrat Ghosh,
Indresh Kumar Pandey and Nicolas D. Boscher

7628 | Mater. Adv., 2025, 6, 7623–7633 This journal is The Royal Society of Chemistry 2025

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
O

ct
ob

er
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/1
5/

20
26

 1
:1

1:
45

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ma90086g


PAPERS

7942

Exploring the adsorptive properties of an embryonic
zeolite toward methylene blue

Rusi Rusew,* Hristina Lazarova, Magdalena Angelova,
Nevena Petkova-Yankova, Rositca Nikolova and
Valentin Valtchev*

7958

Sonochemical synthesis of MOF-235 and
polyvinylpyrrolidone (PVP)-assisted phase
transformation to MIL-53(Fe)

Farnaz Shammiry and Alejandro Montesinos-Castellanos*

7969

Succinate coprecipitation synthesized Cr-doped
Fe2O3 as an efficient electrocatalyst for hydrogen
evolution reaction in alkaline medium

Paulin Kammi Yontchoum, Carelle Martiale Kamga Meffo,
Bilal Tasdemir, Kenneth Mbene, Cedrik Ngnintedem Yonti,
Bilge Saruhan, Patrice Kenfack Tsobnang and
Roussin Lontio Fomekong*

7981

Engineered Mn–Zn-doped ferrite nanomaterials:
exploring magnetothermal effects for cancer
treatment

Rushikesh Fopase, Krishna Priya Hazarika, J. P. Borah
and Lalit M. Pandey*

This journal is The Royal Society of Chemistry 2025 Mater. Adv., 2025, 6, 7623–7633 | 7629

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
O

ct
ob

er
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/1
5/

20
26

 1
:1

1:
45

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ma90086g


PAPERS

7996

Pioneering bio-derived greener and sustainable
Cu/biochar nanoplates for expedient adsorption
of DR 227 dye

Amna Sanaullah, Sadia Muzammal, Awais Ahmad,*
Sadia Ata,* Raziya Nadeem, Maryam Sana,
Mohammed Habila and Ghulam Mustafa*

8011

Sustainable synthesis of Nd2O3 nanoparticles for
photocatalytic degradation of tetracycline in
aqueous media

Sadia Muzammal, Awais Ahmad,* Sadia Atta,
Afzal Hussain, Shafaqat Ali,* Ayesha Sadiqa* and
Patrizia Bocchetta*

8023

Leveraging TIPS-assisted one-pot di-bromination
for thiazole-flanked NDI and PDI conjugated n-type
semiconductors

Salahuddin S. Attar, Ji Hwan Kim, Maciej Barłóg,
Dusan Sredojevic, Alex Kalin, Lei Fang, Hassan S. Bazzi,
Sara J. Al-Hail, Myung-Han Yoon and
Mohammed Al-Hashimi*

8034

Cationic iridium(III) complexes with a
halogen-substituted pyridylbenzimidazole
ancillary ligand for photodynamic therapy
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