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1 | Introduction

This Special Issue is collected to celebrate the 121st anniversary
of Fudan University (FDU). Featured articles are contributed
by the faculty of FDU, spanning a wide range of research
areas in materials science, including micro-nano electronic and
optoelectronic materials, hydrogen energy materials, polymer
films and coating materials, biomedical materials, as well as
engineering materials and their service behaviors.

FDU is situated in Shanghai, China. As a comprehensive and
research-oriented national key university, it is directly affili-
ated with the Ministry of Education and jointly built with
the Shanghai Municipal Government. Established in 1905, it
merged with Shanghai Medical University in 2000, forming a
strong foundation in liberal arts, social sciences, engineering, and
medicine. FDU has consistently ranked among one of the top
universities in China in the major domestic and international
rankings, including the Quacquarelli Symonds World University
Rankings 2025 (QS) and Times Higher Education World Univer-
sity Rankings 2025 (THE). With campuses in Handan, Fenglin,
Zhangjiang, and Jiangwan, FDU boasts a strong faculty and
academic reputation, making significant contributions to talent
cultivation, academic research, technological advancements and
national developments (Figure 1).

Materials science and engineering (MSE) stands as a core inter-
disciplinary discipline at Fudan University. Founded in 1986,
the Department of Materials Science at FDU is one of China’s
earliest engineering-oriented materials departments established
in comprehensive universities. Over the past four decades, the
department has evolved into a nationally leading and internation-
ally recognized center for materials research and talent education.
It has consistently strengthened its original innovation and orig-
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FIGURE 1 | The Jiangwan campus of Fudan University. Copyright
Fudan University (https://www.fudan.edu.cn/).

inal research capabilities, fueling the high-quality advancement
of materials science and engineering. It has established itself as a
pivotal hub for scientific and technological innovation and talent
cultivation rooted in Shanghai, serving national strategic needs
and embracing global academic frontiers.

Building on this strong foundation, the College of Smart Materials
and Future Energy (Figure 2), formally established on April
16, 2025, is FDU’s important strategic arrangement to advance
engineering development and align disciplinary construction
with national needs for new quality productive forces and
emerging industries. Centered on the integration of industry,
education, science and research, the college develops a complete
innovation and talent cultivation chain spanning basic research,
technological R&D and industrial translation, and pioneers
an Al-enabled model for smart materials and future energy
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FIGURE 2 | Thebuilding of the college of smart materials and future
energy at Fudan University. Copyright FDU University.
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FIGURE 3 | The logo of College of Smart Materials and Future
Energy and the corresponding meaning as iCOME.

disciplines. FDU’s materials science and engineering discipline,
the core of the college, ranks among the world’s top 1%. in
ESI rankings. Focusing on key technical challenges in smart
materials and future energy, the college drives the integration
of new materials, new energy and artificial intelligence through
interdisciplinary collaboration, with key research areas covering
intelligent catalysis, clean energy, flexible smart materials, bio-
nanomaterials, optoelectronics, sensing, intelligent design and
characterization.

The logo of College of Smart Materials and Future Energy names
iCOME, and each letter corresponds to innovation, collaboration,
outlook, mission, and empowerment, respectively (Figure 3).
Backed by four research bodies and two national key laboratories,
the college endeavors to build a world-class innovation platform
in 5 to 10 years and facilitate the commercialization of research
outcomes. In order to exhibit FDU’s characteristic R&D progress,
we are pleased to publish this Special Issue in Advanced Materials.
The special issue comprises 22 Reviews and 10 Perspectives,
covering the full scope of the aforementioned key research fields
in materials science and engineering.

2 | Highlights of the Special Issue

In the area of electronic and optoelectronic materials, Wenwu
Li and coworkers review ferroelectric transistors from materials
innovation to intelligent electronic systems (adma.202515480);
Peng Zhou and coworkers discuss integrated neuromorphic

photonic computing for AI acceleration (adma.202508029);
Xiaosheng Fang and coworkers summarize chiral metal halides
toward circularly polarized photodetectors (adma.202508016);
Jianlu Wang and coworkers present advanced architectures
and emerging materials for high-operating-temperature infrared
photodiodes (adma.202508115); Xuefeng Lu and coworkers intro-
duce conjugated macrocycles for host-guest recognition and
optoelectronic applications (adma.202506256); Zigi Liang and
coworkers provide a perspective on refining exciton disso-
ciation and charge transport of nonfullerene organic photo-
voltaics (adma.202509697); and Fan Zhang and coworkers discuss
antenna effect for enhanced near-infrared luminescence in
lanthanide-doped nanoparticles (adma.202508521).

In the area of flexible electronics and advanced manufacturing,
Zhuo Li and coworkers review three-dimensional interconnect
technologies for advanced flexible electronics (adma.202510294);
Jiandong Ding and coworkers summarize skin-relevant biomate-
rials spanning wound healing, medical aesthetics, flexible elec-
tronics to artificial intelligence (adma.202512919); Yongfeng Mei
and coworkers discuss origami and kirigami on nanomembranes:
design, fabrication and applications (adma.202510883); Yan Zhao
and coworkers present advances in stretchable polymer semicon-
ductors for human-machine integration (adma.202507519); and
Dacheng Wei and coworkers review multi-scale manufacturing
of organic electronic materials (adma.202509949).

In the area of energy storage and catalytic materials, Yong-
Ning Zhou and coworkers review recent progress in cathode
materials for Ca-ion batteries (adma.202510291); Jie Zhao and
coworkers discuss general prelithiation approaches and corre-
sponding full cells design (adma.202508874); Yonggang Wang
and coworkers address challenges for aqueous organic redox
flow batteries regarding electrolyte degradation and ion-selective
design (adma.202507952); Yanhui Guo and coworkers sum-
marize hydridoborate-based solid electrolytes for all-solid-state
batteries (adma.202507809); Dongliang Chao and coworkers
provide a perspective on high-energy aqueous sulfur battery
chemistry (adma.202507561); Peng-Cheng Chen and coworkers
review polyelemental nanoparticle catalysts (adma.202507944);
Angang Dong and coworkers discuss surface ligands in nanocrys-
tal electrocatalysis (adma.202507862); Yang Liu and coworkers
present machine learning-driven nanoscale synthesis for electro-
catalytic performance (adma.202508263); and Gengfeng Zheng
and coworkers review electrocatalytic and photocatalytic C-N
coupling from small molecules (adma.202507144).

In the area of bio/medical and sensing materials, Guosong
Chen and coworkers review immunofunctions of protein and
carbohydrate assemblies modulated by multi-scale structures
(adma.202509881); Wenbo Bu and coworkers provide a per-
spective on piezo-bio interaction interfaces of piezoelectric
nanomaterials for biomedicine (adma.202507881); Xuemei Sun
and coworkers discuss design, construction, and application of
implantable fiber biosensors (adma.202508190); Limin Wu and
coworkers review advancing soft mechanosensors by colloidal
design (adma.202508349); and Yonghui Deng and coworkers
present tailoring chemiresistive nanomaterials toward integrated
circuit compatible gas sensor fabrication (adma.202508411).
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In the area of intelligent and functional materials, Ren-
bing Wu and coworkers review intelligentization of electro-
magnetic functional materials from design to applications
(adma.202510212); Hongjun Xiang and coworkers summarize
recent advances in unconventional ferroelectrics and multifer-
roics (adma.202507070); Min Chen and coworkers provide a
perspective on developments and opportunities in temperature-
responsive thermal smart materials (adma.202509337); Huisheng
Peng and coworkers discuss metal-backboned polymers from a
materials viewpoint (adma.202509064); Faxian Xiu and cowork-
ers review hybrid superconducting-magnetic van der Waals
heterostructures (adma.202507866); and Wei Li and coworkers
introduce versatile synthesis of mesoporous nanomaterials via
monomicelle-directed assembly (adma.202508715).

Finally, we are sincerely grateful to the editors especially Dr.
Duoduo Liang, Dr. Anke Osterland and the editorial team of
Advanced Materials for the support on publishing this issue. By
the chance of this special issue, we would like to celebrate the
40th anniversary of the Department of Materials Science & the
first anniversary of the College of Smart Materials and Future
Energy of Fudan University (FDU). We hope this Special Issue
will fully display the fruitful research achievements of FDU in the
field of materials science, and inspire more in-depth collaboration
between FDU and institutions worldwide.
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