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Fig.1 Basic Characteristics of Liquid Metals: A. Circuit Printing Based on the Fluidity of Liquid Metal; B. Deformation Motion of
Liquid Metal; C. Liquid Metal Circuit LED Array; D. Utilizing the High Thermal Conductivity of Liquid Metal to Achieve Chip Heat
Dissipation; E. Liquid Metal Room Temperature Phase Transformation Variable Stiffness Injection Needle; F. Laser Heating of Liquid

Metal for Tumor Hyperthermia; G. Liquid Metal Interface Metal Wetting; H. Structural Color Achieved by Surface Oxidation of Liquid
Metal; 1. Injectable Liquid Metal Micro Nano Particles for Tumor Treatment; J. Liquid Metal Electromagnetic Heating Achieves Tumor
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Fig.2 Biomimetic Behavior of Liquid Metals: A. Self-stretching; B. Self-driving; C. Self-oscillating; D. Self-absorbing; E. Self-adaptive;

F. Self-healing; G. Self-organization
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Fig.5 Liquid Metal Artificial Life System
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Construction of Liquid Metal Based Intelligent Materials and Artificial Life Systems
Rui Guo" Qi Zhang Jing Liu"
Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beijing 100190, China

Abstract In recent years, the discovery of a series of bio-similar phenomena and fundamental effects in room temperature
liquid metals has significantly stimulated the exploration of artificial life and intelligent matter. Various functional systems
centered around these materials are opening a new and promising material foundation for achieving extraordinary
intelligence. In addition to possessing the basic functions of typical metals, liquid metals also display physical and chemical
properties such as fluidity and solid-liquid phase transition, and can respond to external stimuli in a versatile manner, such as
large-scale reversible transformation, anti-gravity climbing, and even exhibiting various types of biomimetic behaviors such
as self-propulsion, self-organization, self-dispersion, self-growth, self-healing, energy acquisition through respiration, self-
oscillation, and phagocytosis, endowing them with rather rich bio-like attributes. Many advancements indicate that liquid
metals and their derived materials, devices, and systems are evolving in some way towards building a new generation of
intelligent systems and even transformable robots. This article aims to illustrate the basic concepts and evolutionary routes
of liquid metal living matter, explore the typical biology like properties of liquid metal living matter, summarize the
fundamental issues involved, and interpret its scientific implications for the development of artificial cells, biomimetic
organs, and intelligent robots. Meanwhile, this article will also analyze the feasible approaches for developing liquid
integrated soft intelligent robots, as well as the scientific challenges and technological opportunities they face. Finally, the

development prospects of liquid metal artificial life will be discussed.

Keywords liquid metal; living matter; artificial life; intelligent system; liquid integration
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