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A review of research progress in 3D printing materials

Ye Cheng

Nanning University, Nanning, Guangxi

[ Abstract] As the core representative of additive manufacturing technology, 3D printing is profoundly
transforming the production models of traditional manufacturing industries. 3D printing materials are the core
elements determining the quality and functionality of printed products, and the continuous expansion of their types
and properties is a key factor driving the industrialization of 3D printing technology. This paper systematically
reviews the research progress of 3D printing materials, covering four major categories: metallic materials, polymer
materials, biomaterials, and functional materials. In terms of metallic materials, the forming processes such as
selective laser melting and laser powder bed fusion of titanium alloys, mold steels, and their applications in aerospace
and biomedical implants are highlighted. In terms of polymer materials, the performance regulation strategies and
functional modification methods of photopolymer resins, fiber-reinforced composites, and bioresorbable materials
are elaborated. In terms of biomaterials, the design principles of bioinks such as hydrogels, silk fibroin, and
organoids and their applications in tissue engineering, wound dressings, and drug screening are reviewed. In terms
of functional materials, flexible sensing materials, microneedle drug delivery systems, and oil-water separation
materials are introduced. Research shows that 3D printing materials are moving towards high performance,
multifunctionality, bioactivity, and intelligence. Current challenges include limited material variety, the trade-off
between printing resolution and speed, the balance between mechanical properties and biological functions, as well
as standardization and quality control. Future research should strengthen multi-material printing technology, 4D
printing of smart materials, artificial intelligence-assisted material development, and clinical translation and
industrialization.
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