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Non-Woody Biomass-Derived Materials for Tissue Engineering and

Orthopedic Applications

Hui-Yun Hwang'’

ABSTRACT: This paper analyzed the anatomical and chemical characteristics of non-woody plant resources such as
flax, hemp, and ramie, and reviewed the latest research trends in their applications as tissue engineering and
orthopedic medical materials. Non-woody resources offer advantages such as short growth cycles and the potential for
low-carbon model implementation. The high-strength bast fibers and porous pith constituting the stems of non-
lignified plant resources are utilized for their mechanical structural properties and as scaffolds for cell growth. Notably,
composite materials based on non-lignified bast fibers can achieve elastic moduli similar to human cortical bone,
thereby resolving the stress shielding phenomenon associated with metallic implants. Furthermore, the core
components of non-lignified plant resources—cellulose, hemicellulose, and lignin—possess excellent biocompatibility,
antioxidant, and antibacterial properties. This has confirmed their utility across diverse biomedical engineering fields,
including bone regeneration scaffolds, customizable 3D bioprinting inks, biodegradable orthopedic fixation devices,
and dental barrier membranes.
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Table 1. Summary of core properties and biomedical application
fields of non-woody biomass components
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Fig. 1. Hierarchical representation of hemp stems; (a) cross-sec-
tion model of hemp stem, (b) elementary hemp fiber
structure, (c) lignocellulose structure
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Table 2. Summary of core properties and biomedical application
fields of non-woody biomass components

Main Core Chemical Structure | Biomedical Application
Components [and Functional Properties Fields
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Fig. 2. Essential properties of non-woody resources for biomed-
ical engineering
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Fig. 3. Schematic representation of engineering bone regenera-
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