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Nanobiomaterials at the forefront: Current advances and emerging
challenges

PENG Zoujun'?, WU Aiguo™*

1. Laboratory of Advanced Theranostic Materials and Technology, Ningbo Institute of Materials Technology and Engineering, Chinese
Academy of Sciences, Ningbo 315201, China
2. Ningbo Cixi Institute of Biomedical Engineering, Cixi 315300, China

Abstract As a strategic scientific and technological biomedicine field in the 21st century, nanobiomaterials are profoundly reshaping
disease diagnosis and treatment paradigms while driving transformative shifts in global scientific competition. The developmental status
and strategic challenges of China's nanobiomaterials sector in terms of industry-university-institute are systematically examined. By
comparing competitive dynamics across key dimensions, this study highlights China's leading-edge advantages in specific subfields such
as biomedical coatings, upconversion imaging probes, and nanozymes, while identifying current structural contradictions such as the
disconnection between basic research and application, barriers to interdisciplinary collaboration, and the imbalance between regulation
and industry adaptation. Within the framework of the new nationwide system, by drawing on the technological leapfrog experiences of
mature industries, we deduce the possible three-phase evolutionary trajectory of China's nanobiomaterials field. From process
breakthroughs in the technical development phase to standard dominance in the industrial expansion phase, and ultimately to
transformative paradigm innovation in the global leadership phase.This study suggests that China can establish a trinity framework of
"technology—industry—governance" solutions based on nanobiomaterials in the bioeconomy era through a clinical demand—driven R&D
model, a trillion—level industrial fund strategy, and international standard breakthroughs, thereby providing a practical blueprint for
achieving high—level scientific and technological self-reliance.

Keywords nanobiomaterials; nanomedicine; interdisciplinary; clinical demand—driven R&D model; bio economy

www.kjdb.org 135


http://www.kjdb.org

	1 国际竞速与中国特色
	1.1 全球创新格局：三足鼎立的技术博弈
	1.2 中国特色发展路径：规模优势与精准突破
	1.3 纳米生物材料前沿进展：多学科交叉的创新成果

	2 当前创新体系系统性瓶颈
	2.1 基础研究薄弱引发的源头创新困境
	2.2 创新链协同失效导致的体制壁垒困局
	2.3 产业转化路径梗阻形成的死亡谷陷阱

	3 新型举国体制下的突破路径
	3.1 重构国家战略科技力量：打造核心创新引擎
	3.2 打通产业转化核心通道：跨越死亡之谷
	3.3 培育战略型创新生态：重构要素配置
	3.4 筑牢安全发展底线：构建中国式治理体系
	3.5 国际竞争策略：从跟随到引领

	4 结语
	参考文献

