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Research on Green Design, Environmental Optimization and
Risk Regulation of Peptide-modified Drug Carriers from a
Sustainable Perspective

Fang Bao Zhou Guangxu LiuMin YiXudong

Taiji Group Chongqing Fuling Pharmaceutical Factory Co., Ltd. Fuling District, Chongqing

Abstract: Peptide-modified drug carriers represent not only a cutting-edge drug delivery platform but also, due to their
molecular-level programmability, a key technology for achieving green pharmaceuticals and sustainable healthcare.
Building on the investigation of their traditional advantages—such as enhanced drug targeting, biocompatibility, and
controlled release—this study emphasizes the integration of environmental science and sustainability perspectives.
We systematically elaborate on how rational peptide sequence design can simultaneously optimize the therapeutic
performance and environmental friendliness of carriers. This includes utilizing renewable raw materials, designing
predictable environmental degradation pathways, and reducing the environmental footprint of synthesis processes. The
paper provides an in-depth analysis of the potential environmental fate and ecological risks faced by peptide-modified
carriers after emission and proposes a life-cycle environmental impact assessment framework. By integrating data on
therapeutic efficacy, in vivo safety, and ecotoxicology, a multidimensional evaluation system is constructed. Finally,
addressing a series of challenges from synthesis to environmental fate, this paper envisions the broad prospects of
peptide-based carriers at the intersection of precision therapy and environmental sustainability, highlighting their future
potential in reducing the overall ecological burden of healthcare systems and advancing the circular economy.

Key words: Peptide; Drug carrier; Green synthesis; Sustainability
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