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Abstract

BACKGROUND: Living microecological hydrogels are a hot topic in the field of wound dressing and have received widespread attention.

OBIJECTIVE: To summarize the basic features and advantages of living microecological hydrogels, review the progress in the application of hydrogels loaded with
different living organisms in skin wound repair in recent years.
METHODS: The articles published from database inception to 2024 were retrieved from Web of Science, PubMed, CNKI, and WanFang databases with “cell,
probiotics, phage, chlorella, algae, living microecological, hydrogel, skin, wound healing, wound repair” as search terms in English and Chinese. The articles for
inclusion were screened according to the inclusion and exclusion criteria. Finally, 108 articles were included for review.

RESULTS AND CONCLUSION: The living microecological hydrogels have good biocompatibility, and the hydrogel can provide a suitable living environment

for the loaded organisms, and play a barrier role between the living organisms and the wound to avoid potential threats. Compared with traditional wound
dressings, the effect of living microecological hydrogels is sustainable and renewable. Biological regulation can keep the microenvironment at the wound

site relatively stable, which can provide suitable conditions for wound healing for a long time and reduce the additional trauma caused by frequent dressing
changes. Compared with the direct use of living organisms to promote wound healing, living microecological hydrogels can improve the survival rate of
organisms and ensure their biological regulation. Living microecological hydrogels promote wound healing mainly by regulating the “inflammation” and
“proliferation” stages in the wound healing process. The existing living microecological hydrogels mainly load organisms such as cells, probiotics, algae, and
phages, which give hydrogels with different biological properties, so that they can promote wound healing by releasing substances required for wound healing
or improving the wound environment, and have great application potential. To further expand the actual clinical application of living microecological hydrogels,
it is necessary to further control the biosafety risks of active organisms in hydrogels in the future, avoid potential biological threats, and research the hydrogel
matrix that can better adapt to the complex changes of human skin wounds and can support living organisms.

Key words: hydrogel; wound healing; bioactive material; microecological; cell; probiotic; microalgae; phage; engineered skin material
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