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Welcome to this Thematic Collection of Materials and Interfaces, dedicated to the fascinating and rapidly 
expanding field of responsive materials. These “smart” materials are revolutionizing technology by seamlessly 
integrating dynamic and adaptive functionalities into a wide range of applications, from medical devices and 
displays to soft robotics and environmental sensors. The ability of these materials to change their properties, 
including color, shape, or wettability, in response to external stimuli such as light, temperature, or magnetic fields, 
represents a paradigm shift from passive components to active systems. 

The articles in this Thematic Collection highlight the breadth and ingenuity of current research in responsive 
materials. We begin with innovations in electrochromic and photochromic technologies, which are crucial for next-
generation displays and smart windows. The work by Sean Xiao, An Zhang and coworkers on an intrinsically 
multi-color electrochromic device, as well as the research by Yun Zhang, Wenshou Wang, and coworkers on 
visible-light-driven black coloration, demonstrates significant strides in achieving stable, high-contrast, and fast-
acting color-changing systems. 

It then delves into the world of mechanical and structural responsiveness. The research by Hiroshi Fudouzi 
and coworkers on mechanochromic colloidal crystal sheets and by Yasuhiro Ishida and coworkers on anisotropic 
hydrogels for directional sensing demonstrates how mechanical deformation can be harnessed to create visual 
indicators or flexible sensors. Furthermore, the work by Ximin He and coworkers explores the development of 
angle-independent hydrogel sensors for autonomous soft actuator control, pushing the boundaries of integrated 
sensing and actuation. 

Moving beyond simple sensing, several contributions explore how responsive materials can be used for more 
complex, controlled actions. Yuhan Zhang, Bo Li, Shichao Niu and coworkers present a magnetically-driven 
cilium array for precise droplet manipulation, which has profound implications for microfluidics and dynamic 
displays. Christopher J. Bardeen and coworkers introduce a novel approach to photochemical bubble generation 
from polymer films, which opens new avenues for applications in medical ultrasound imaging. The article by 
Toshimitsu Kanai and coworkers highlights the development of chameleon-inspired color-changeable films that 
are sensitive to human body temperature, expanding the potential for biomimetic applications. 

This collection also highlights current research that bridges fundamental material science with innovative 
applications. The work of Jianping Ge and coworkers on the synthesis of liquid photonic crystals and of Kyosuke 
Isoda and coworkers on thermally responsive liquid materials showcases the development of new material 
platforms with versatile functionalities. The articles by Yukikazu Takeoka and coworkers, as well as Keita 
Kuroiwa and coworkers, further illustrate the molecular-level design of temperature-responsive polymers and spin 
crossover complexes, respectively, to achieve desired properties. 

This collection further features articles reviewing cutting-edge research in responsive materials with diverse 
applications. The article by Younan Xia and coworkers provides a comprehensive overview of light-driven soft 
actuators, which are distinguished by their ability to undergo significant changes in shape or volume in response 
to light, offering effective methods for wireless control in soft robotics and advanced manufacturing. The article 
by Yadong Yin and coworkers reviews the use of colorimetric plasmonic nanosensors for environmental pollution 
monitoring, demonstrating their potential for rapid and cost-effective detection. The paper by Yanzhao Yang, Wei 
Feng, Ling Wang, and coworkers provides an up-to-date review on the additive manufacturing of bioinspired 
structural-color materials, showcasing how new fabrication techniques are enabling complex, durable designs. 

These papers collectively illustrate the dynamism and interdisciplinary nature of responsive materials 
research. They not only present cutting-edge findings but also lay the groundwork for future advancements. As we 
look ahead, the integration of these smart materials into functional systems promises to address some of the most 
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pressing challenges in technology, healthcare, and environmental science. We are honored to present this 
collection of work and hope it inspires further research and collaboration in this exciting field. 
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