
REVIEWS

6718

Integrated osteoimmunomodulatory strategies
based on designing scaffold surface properties
in bone regeneration

Zhao Chen, Fei Xing, Yuxi Zhou, Peiyun Yu, Jiawei Xu,
Rong Luo, Changchun Zhou, Zhou Xiang,
Pol Maria Rommens, Ming Liu* and Ulrike Ritz*

6746

Recent progress in nanozymes for the treatment
of diabetic wounds

Jingai Jiang, Xiao Li, Hui Li, Xinyi Lv, Yan Xu,
Yanling Hu,* Yanni Song,* Jinjun Shao,
Shengke Li and Dongliang Yang*

IN THIS ISSUE
ISSN 2050–750X CODEN JMCBDV 11(29) 6709–6984 (2023)

Cover
See Francesca Petronella,
Luciano De Sio et al.,
pp. 6823–6836.
Image reproduced
by permission of
Luciano De Sio from
J. Mater. Chem. B,
2023, 11, 6823.

Inside cover
See Kosuke Sugawa
et al., pp. 6837–6852.
Image reproduced
by permission of
Kosuke Sugawa from
J. Mater. Chem. B,
2023, 11, 6837.

Journal of Materials Chemistry B

Materials for biology and medicine

rsc.li/materials-b

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 2023 J. Mater. Chem. B, 2023, 11, 6711–6717 | 6711

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

6 
Ju

ly
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
5/

20
25

 3
:2

1:
53

 A
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-b
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3tb90131a
https://pubs.rsc.org/en/journals/journal/TB
https://pubs.rsc.org/en/journals/journal/TB?issueid=TB011029


Editorial Staff
Executive Editor 
Michaela Mühlberg

Deputy Editor 
Geraldine Hay

Editorial Production Manager 
Jonathon Watson

Senior Publishing Editor 
Fiona Iddon

Development Editor 
Rose Wedgbury

Publishing Editors 
Eleanor Griffiths, Francesca Jacklin, Brian Li

Editorial Assistant 
Daniel Smith

Publishing Assistant 
Jane Paterson

Publisher 
Sam Keltie

For queries about submitted papers, please contact  
Jonathon Watson, Editorial Production Manager  
in the first instance. E-mail: materialsB@rsc.org

For pre-submission queries please contact  
Michaela Mühlberg, Executive Editor.  
E-mail: materialsB-rsc@rsc.org

Journal of Materials Chemistry B (electronic: ISSN 2050-7518) 
is published  
48 times a year by the Royal Society of Chemistry,  
Thomas Graham House, Science Park, Milton Road, 
Cambridge, UK CB4 0WF. 

All orders, with cheques made payable to the Royal Society of 
Chemistry, should be sent to the Royal Society of Chemistry 
Order Department, Royal Society of Chemistry,  
Thomas Graham House, Science Park, Milton Road, 
Cambridge, CB4 0WF, UK 
Tel +44 (0)1223 432398; E-mail orders@rsc.org

2023 Annual (electronic) subscription price: £2192; $3516. 
Customers in Canada will be subject to a surcharge to cover 
GST. Customers in the EU subscribing to the electronic version 
only will be charged VAT. 

If you take an institutional subscription to any Royal Society of 
Chemistry journal you are entitled to free, site-wide web access 
to that journal. You can arrange access via Internet Protocol 
(IP) address at www.rsc.org/ip

Customers should make payments by cheque in sterling 
payable on a UK clearing bank or in US dollars payable  
on a US clearing bank. 

Whilst this material has been produced with all due care, the 
Royal Society of Chemistry cannot be held responsible or liable 
for its accuracy and completeness, nor for any consequences 
arising from any errors or the use of the information contained 
in this publication. The publication of advertisements does 
not constitute any endorsement by the Royal Society of 
Chemistry or Authors of any products advertised. The views 
and opinions advanced by contributors do not necessarily 
reflect those of the Royal Society of Chemistry which shall not 
be liable for any resulting loss or damage arising as a result of 
reliance upon this material. The Royal Society of Chemistry is 
a charity, registered in England and Wales, Number 207890, 
and a company incorporated in England by Royal Charter 
(Registered No. RC000524), registered office:  
Burlington House, Piccadilly, London W1J 0BA, UK,  
Telephone: +44 (0) 207 4378 6556.

Advertisement sales:  
Tel +44 (0) 1223 432246; Fax +44 (0) 1223 426017;  
E-mail advertising@rsc.org

For marketing opportunities relating to this journal,  
contact marketing@rsc.org

Journal of Materials Chemistry B
rsc.li/materials-b
Journal of Materials Chemistry A, B & C cover high quality studies across all fields of 

materials chemistry. The journals focus on those theoretical or experimental studies that 

report new understanding, applications, properties and synthesis of materials. Journal of 
Materials Chemistry B covers materials with applications in biology and medicine.

Editorial Board
Editor-in-Chief
Jeroen Cornelissen, University of Twente, 
The Netherlands
Associate Editors
Kaushik Chatterjee, Indian Institute of 
Science, India
Elizabeth Cosgriff-Hernandez, The 

University of Texas at Austin, USA
Gemma-Louise Davies, University College 
London, UK
Håkan Engqvist, Uppsala University, Sweden
Jian Ji, Zhejiang University, China
Shaoqin Liu, Harbin Institute of Technology, 
China
Yoshiko Miura, Kyushu University, Japan

Jessica Winter, The Ohio State University, 
USA
Chengzhong Yu, University of Queensland, 
Australia

Member
Claus Feldmann, Karlsruhe Institute of 
Technology, Germany

Advisory Board
D. Benoit, University of Rochester, USA
C. Bettinger, Carnegie Mellon University, USA
W. Chan, University of Toronto, Canada
J. Chang, Shanghai Institute of Ceramics, 
China
H. Cölfen, University of Konstanz, Germany
T. Da Ros, Trieste University, Italy
T. Davis, Monash University, Australia
T. Desai, University of California, San 
Francisco, USA
X. Deng, Peking University, China
E. Duguet, University of Bordeaux, France
C. Fan, Shanghai Jiao Tong University, China
Y. Fang, NCNST, China
R. Forgan, University of Glasgow, UK
J. Fu, Ningbo Institute of Industrial 
Technology, Chinese Academy of Sciences, 
China
A. Gedanken, Bar-Ilan University, Israel
M. Grunlan, Texas A&M University, USA
Y. Gun’ko, Trinity College Dublin, Ireland
J. van Hest, Radboud University Nijmegen, 
The Netherlands
K. Hamad-Schifferli, University of 
Massachusetts Boston, USA
B. Harley, University of Illinois, USA
A. Higuchi, National Central University, 
Chinese Taipei, and Wenzhou Medical 

University, China
S. Inal, KAUST, Saudia Arabia
Y. Ito, RIKEN, Japan
B. Keselowsky, University of Florida, USA
J. Khandare, MIT WPU Campus, India
A. Kloxin, University of Delaware, USA
N. Kotov, University of Michigan, USA
Z.-C. Li, Peking University, China 
E. Lipke, Auburn University, USA
L. Liz-Marzan, CIC biomaGUNE, Spain
D. Lynn, University of Wisconsin, USA
E. D.-L. Ma, Hong Kong Baptist University, 
Hong Kong
G. Malliaras, University of Cambridge, UK
H.-Q. Mao, Johns Hopkins University, USA
S. Marchesan, University of Triest , Italy
D. Martin, University of Delaware, USA
K. Masters, University of Wisconsin-Madison, 
USA
A. Miserez, Nanyang Technological 
University, Singapore
R. O'Reilly, University of Birmingham, UK
M. in het Panhuis, University of Wollongong, 
Australia
A. Pannier, University of Nebraska, USA
J. Park, KAIST, Korea
S. Perrier, University of Warwick, UK
X. Qu, Changchun Institute of Applied 

Chemistry, Chinese Academy of Sciences, 
China
M. Resmini, Queen Mary University of 
London, UK
K. Schenke-Layland, NMI Natural and 
Medical Sciences Institute, University of 
Tübingen, Reutlingen, Germany
C. Schmidt, University of Florida, USA
L. Segatori, Rice University, USA
T. Serizawa, Tokyo Institute of Technology, 
Japan 
Y. Shen, Zhejiang University, China
S. Staniland, University of Sheffield, UK 
N. Steinmetz, University of California, San 
Diego, USA
M. Stenzel, University of New South Wales, 
Australia
M. Stevens, Imperial College London, UK
S. Stoll, Georgetown Washington, USA 
L. Suggs, University of Texas at Austin, USA
M. Takai, University of Tokyo, Japan
J. Temenoff, Georgia Institute of Technology, 
USA
P. Théato, Karlsruhe Institute of Technology, 
Germany
R. Ulijn, City University of New York, US
J. Zheng, University of Akron, USA

Information for Authors
Full details on how to submit material for publication in Journal 
of Materials Chemistry B are given in the Instructions for Authors 
(available from http://www.rsc.org/authors). Submissions should be 
made via the journal’s homepage: rsc.li/materials-b. Submissions: 
The journal welcomes submissions of manuscripts for publication 
as Full Papers, Communications, Reviews, Highlights and 
Applications. Full Papers and Communications should describe 
original work of high quality and impact which must highlight 
the novel properties or applications (or potential properties/
applications) of the materials studied. 
Additional details are available from the Editorial Office or  
http://www.rsc.org/authors 
Authors may reproduce/republish portions of their published 
contribution without seeking permission from the Royal Society of 

Chemistry, provided that any such republication is accompanied by 
an acknowledgement in the form: (Original Citation)–Reproduced 
by permission of the Royal Society of Chemistry.
This journal is © The Royal Society of Chemistry 2023. 
Apart from fair dealing for the purposes of research or private study 
for non-commercial purposes, or criticism or review, as permitted 
under the Copyright, Designs and Patents Act 1988 and the 
Copyright and Related Rights Regulation 2003, this publication may 
only be reproduced, stored or transmitted, in any form or by any 
means, with the prior permission in writing of the Publishers or in 
the case of reprographic reproduction in accordance with the terms 
of licences issued by the Copyright Licensing Agency in the UK.  
US copyright law is applicable to users in the USA.

Registered charity number: 207890

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

6 
Ju

ly
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
5/

20
25

 3
:2

1:
53

 A
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/d3tb90131a


REVIEWS

6762

Development of nanozyme based sensors as
diagnostic tools in clinic applications: a review

Waris, Abul Hasnat, Shumaila Hasan, Sayfa Bano,
Saima Sultana, Alex Omo Ibhadon and
Mohammad Zain Khan*

6782

Metal–organic frameworks (MOFs) as effectual
diagnostic and therapeutic tools for cancer

Shikha Gulati,* Akangkha Choudhury, Gauravya Mohan,
Riya Katiyar, Mohammed Abaan Kurikkal M P,
Sanjay Kumar* and Rajender S. Varma*

6802

Metal–organic frameworks (MOFs) as apt
luminescent probes for the detection of
biochemical analytes

Dongwen Luo, Jiefeng Huang, Yanhong Jian,
Ayushi Singh, Abhinav Kumar,* Jianqiang Liu,*
Ying Pan* and Qin Ouyang*

PAPERS

6823

White light thermoplasmonic activated gold
nanorod arrays enable the photo-thermal
disinfection of medical tools from bacterial
contamination

Federica Zaccagnini, Piotr Radomski, Maria Laura Sforza,
Pawel Ziółkowski, Seok-In Lim, Kwang-Un Jeong,
Dariusz Mikielewicz, Nicholas P. Godman, Dean R. Evans,
Jonathan E. Slagle, Michael E. McConney,
Daniela De Biase, Francesca Petronella* and
Luciano De Sio*

This journal is The Royal Society of Chemistry 2023 J. Mater. Chem. B, 2023, 11, 6711–6717 | 6713

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

6 
Ju

ly
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
5/

20
25

 3
:2

1:
53

 A
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/d3tb90131a


PAPERS

6837

Photothermal therapeutic ability of copper
open-shell nanostructures that are effective in the
second biological transparency window based on
symmetry breaking-induced plasmonic properties

Kosuke Sugawa,* Arisa Suzuki, Jotaro Honda,
Taiku Yabuki, Hironobu Tahara, Yutaro Hayakawa,
Masato Furuya, Hiroki Ikake, Tsuyoshi Kimura,
Yasuhiro Kosuge, Satoshi Kurumi, Tsuyoshi Akiyama,
Kouichi Takase and Joe Otsuki

6853

Chiral amino acid modified boron-dipyrromethene
nanoparticles with different photodynamic activities

Wentao Lei, Qihang Wu, Hui Wen, Yulin Wang,*
Wenhai Lin,* Tingting Sun* and Zhigang Xie

6859

Fluorination of naphthalimide–cyanostilbene
derivatives to achieve dual-state emission
luminogens with strong fluorescence in
highly polar environments for bioimaging

Qiusi Shi, Yingyong Ni, Longmei Yang, Lin Kong,
Peiyang Gu, Chengyuan Wang,* Qichun Zhang,*
Hongping Zhou and Jiaxiang Yang*

6868

Phytantriol phase behaviour in choline chloride
urea and water mixtures

Saffron J. Bryant,* Aaron Elbourne, Tamar L. Greaves
and Gary Bryant

6714 | J. Mater. Chem. B, 2023, 11, 6711–6717 This journal is The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

6 
Ju

ly
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
5/

20
25

 3
:2

1:
53

 A
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/d3tb90131a


PAPERS

6881

Real-time visualization of butyrylcholinesterase
activity using a highly selective and sensitive
chemiluminescent probe

Alperen Acari, Toghrul Almammadov, Musa Dirak,
Goktug Gulsoy and Safacan Kolemen*

6889

Functionalized nanozyme with drug loading for
enhanced tumour combination treatment of
catalytic therapy and chemotherapy

Qian Song, Bin Chi, Haiqing Gao, Junke Wang,
Miaomiao Wu, Yi Xu, Yingxi Wang, Zushun Xu,
Ling Li,* Jing Wang* and Run Zhang*

6896

Agar/gelatin hydro-film containing EGF and
Aloe vera for effective wound healing

Itxaso Garcia-Orue, Edorta Santos-Vizcaino,
Jone Uranga, Koro de la Caba, Pedro Guerrero,*
Manoli Igartua and Rosa Maria Hernandez*

6911

Folate targeting self-limiting hyperthermic
nanoparticles for controlled photothermal therapy

Sharon George, Asha Srinivasan, SubbaRao V. Tulimilli,
SubbaRao V. Madhunapantula and Shajesh Palantavida*

This journal is The Royal Society of Chemistry 2023 J. Mater. Chem. B, 2023, 11, 6711–6717 | 6715

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

6 
Ju

ly
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
5/

20
25

 3
:2

1:
53

 A
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/d3tb90131a


PAPERS

6922

Biodegradable composites of poly(propylene
carbonate) mixed with silicon nitride for osteogenic
activity of adipose-derived stem cells and repair of
bone defects

Haochen Zhang, Qiang Wei, Ruijuan Ji, En Xie,
Aijun Sun, Bing Xiao, Chao Huang, Susu Ma, Jie Wei,
Xiangqun Yang,* Shuogui Xu* and Yunfei Niu*

6934

A biocompatible polyethylene glycol/alginate
composite hydrogel with significant reactive
oxygen species consumption for promoting
wound healing

Nan Wang, Kang-Kang Yu,* Kun Li and Xiao-Qi Yu

6943

Construction of spidroin coacervate microdroplets
and regulation of their morphology

Lanheng Nie, Zhengyu Tao, Xueying Zhu, Xin Huang and
Xiaoman Liu*

6952

Synthesis of sodium alginate/polyacrylamide
photochromic hydrogels with quadruple
crosslinked networks

Wenjing Zuo, Qi Chen, Zhen Xie, Sania Habib,
Yidan Jing, Xiaomin Zhang,* Ningya Yu,
Shengpei Su and Jin Zhu

6716 | J. Mater. Chem. B, 2023, 11, 6711–6717 This journal is The Royal Society of Chemistry 2023

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

6 
Ju

ly
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
5/

20
25

 3
:2

1:
53

 A
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/d3tb90131a


PAPERS

6961

Reactive oxygen species-responsive clicked
assembly of gold nanoparticles to enhance
photothermal therapy

Hoai-Thuong Duc Bui, Yeonju Park, Young Mee Jung,
Sing Yian Chew and Hyuk Sang Yoo*

6975

Biocompatible and bioactive hydrogels of
recombinant fusion elastin with low transition
temperature for improved healing of UV-irradiated
skin

Jianan Li, Wenjie Huang, Huixia He, Shuangni Shi,
Xiuxia Sun* and Jianxi Xiao*

This journal is The Royal Society of Chemistry 2023 J. Mater. Chem. B, 2023, 11, 6711–6717 | 6717

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

6 
Ju

ly
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
5/

20
25

 3
:2

1:
53

 A
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/d3tb90131a



