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Fig.1 A Schematic Diagram Illustrating the Relationship
between the Conductivity and Modulus of Different Fiber
Materials
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Fig.2 Different Assembly Structures of Fiber Devices,Including Coaxial Structure,Parallel Structure,Twisted Structure,and Intertexture

Structure''?



pi3

H39E A3

S 4 R LT e b 5 411

A smpy B
HNiE
BRI

FHUENERIERER

C

SIS

EHRBIE

FHEBUFERER

y H (i
AF Y I | I | P | 2
4 I - mmiEs | p
: Ry E E 425
_ ' N E I I I I E y:::::.:::::::-é::-.i
EEIhee o+ B -l'j'.‘ g jj
Nl el
Sy L K
R Fifeg T
T FRARIR ST

B3 FUEREERE A FEMBERSRNERSN;B. FEBLFEEBNELREN;C. ATENTEPEFRRENT FHAMER
#1'.D. BTBNMEESHNFEMERE " £ BTENENREFRENTEERE F FEENERSBTETEHBERT
BNEN G, ATAE B A RS H ARSI LS REERERSH Y

Fig.3 Fiber Sensors: A. The Basic Structure of Fiber Physical Sensors; B. The Basic Structure of Fiber Electrochemical Sensor;
C. Wearable Fabric Sensor for Monitoring Glucose Concentration in Sweat“ﬂ; D. Fiber Electrode for Neural Monitoring["]; E. Fiber
Sensor for Monitoring Potassium Ion Concentration in the Brain[ls]; F. Fiber Biosensors Implanted into the Body through a Syringem];

G. Biodegradable Fiber Sensor!?'); H. Machine Learning Assisted High-quality Data Analysis
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Fig.4 Fiber Photovoltaic Devices: A. Typical Structure of Fiber Dye Sensitized Photovoltaic Devices!’; B. Typical Structure of Fiber
Perovskite Photovoltaic Devicesm]; C. Typical Structure of Fiber Organic Polymer Photovoltaic Devices[m; D Fiber Photovoltaic
Devices Using Carbon Nanotube Composite Fibers as Counter Electrodesm]; E. Fiber Photovoltaic Devices Using Titanium Dioxide
Composite Fibers as Photoanodes'?’’; F. High Performance Fiber Photovoltaic Devices with Light Diffusion Layer and Light Reflection
Layerm]; H. Fabric Photovoltaic Devices[m; G. Multicolored Fiber Photovoltaic Devices[”]; 1. Fiber Photovoltaic Devices Integrated
into Clothing[33 :
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Fig.5 Fiber Based Energy Storage Devices: A. Schematic Diagram of Fiber Lithium-ion Battery Structure“s]; B. Photo of Fiber
Lithium-ion Batterym]; C. Schematic Diagram of Spinning Fiber Lithium-ion Batteriesm]; D. Schematic Diagram of the Gel Fiber

Lithium-ion Batterym]; E. Fiber Batteries Integrated into Wearable Systemsm];F. Room Temperature Rechargeable Calcium-Oxygen

Battery Integrated into Textiles to Power Mobile Phones
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Fig.6 Luminescent Fiber and Fabric Display Devices: A. Working Principle of AC Electroluminescent Fiber Devices */; B. Continuous
Preparation Process of Luminescent Fiber Devices'“%’; C. Fabric Display Devices and the Luminescence Principle of Interweaving

Points["s]; D. Large Scale Preparation of Fabric Display Devices and Their Application Demonstration
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Intelligent Fiber Materials and Devices

Sihui Yu Haibo Jiang  Chengqiang Tang  Jiatian Song Yuanyuan Zheng
Zhengfeng Zhu  Tianrui Li Yi Jiang Songlin Zhang* Xuemei Sun”
State Key Laboratory of Molecular Engineering of Polymers, Department of Macromolecular Science, Institute of Fiber Materials and Devices, Fudan
University, Shanghai 200438, China
Abstract Intelligent fiber devices, as a vital component of next-generation electronics, have emerged as a cutting-edge
interdisciplinary research field, demonstrating broad application prospects in many fields such as human-centered intelligent
interaction, energy innovation, and healthcare. With the rapid advancement of this field, existing fiber materials, device
architectures, and fabrication techniques can no longer meet the growing performance demands of frontier applications.
Consequently, there is an urgent need for co-design strategies integrating fiber materials and device structures to address
related challenges. This review adopts a “materials—principles—devices—applications” framework to systematically
summarize recent research progress in intelligent fiber materials (including metallic materials, polymers, and carbon
nanomaterials) and their related fiber devices (encompassing sensing, energy conversion, energy storage, and light-emitting
displays). The discussion focuses on material and structural design, performance optimization, scalable manufacturing
processes, and emerging applications. Finally, in light of novel materials research methodologies and the growing demand
for building intelligent fabric ecosystems, this paper outlines key scientific challenges and future research directions in the
field of intelligent fibers and devices.

Keywords fiber materials; fiber devices; intelligent materials; wearable; fiber lithium-ion battery; implantable sensors;
textile display
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