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Abstract

BACKGROUND: In recent years, hydrogel has become a material of great interest in stroke treatment due to its unique biocompatibility, plasticity, and
versatility.

OBJECTIVE: To describe the main pathological mechanisms of stroke (hemorrhagic and ischemic), the advantages and progress of application of hydrogels in
the treatment of stroke, the unique considerations and challenges in the design and application of hydrogels.

METHODS: The relevant literature in PubMed and CNKI was searched by computer, with Chinese and English search terms “hydrogel, hemorrhagic stroke,
ischemic stroke, drug transport, neuronal regeneration, vascular remodeling, inflammatory modulation.” According to the inclusion criteria, 100 articles that
met the requirements were finally included for review.
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RESULTS AND CONCLUSION: Hydrogels have demonstrated significant advantages in stroke treatment, including mimicking extracellular matrix to promote
neural repair, loading drugs and growth factors to achieve precise release, modulating inflammatory responses, and supporting neovascularization. Meanwhile,
its plasticity and minimally invasive delivery characteristics improve the targeting of treatment and patient acceptance. However, technical bottlenecks of
material stability, degradation control, and clinical translation are still faced. Future research should focus on the development of intelligent, composite and
high-performance hydrogels for personalized and precise treatment. The continuous development of hydrogel materials is expected to provide more effective

solutions for neurological diseases, such as stroke, and promote medical technology innovation in this field.
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