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Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

All the data supporting the findings of this study are available within the main text of this article and its Supplementary Information. Any additional requests for
information can be directed to, and will be fulfilled by the corresponding authors. Source data are provided with this paper.

This work did not involve human research.

This work did not involve human research.

This work did not involve human research

This work did not involve human research

This work did not involve human research

Sample sizes were chosen based on state-of-the-art work available in the literature investigating tissue adhesion ex vivo. Please refer to:

1. Anthis, Alexandre HC, et al. "Modular stimuli-responsive hydrogel sealants for early gastrointestinal leak detection and containment."
Nature Communications 13.1 (2022): 7311.

2. Yang, Yuxuan, et al. "Ultra-durable cell-free bioactive hydrogel with fast shape memory and on-demand drug release for cartilage
regeneration." Nature Communications 14.1 (2023): 7771.

No data were excluded from this study.

All experiments were performed with independent replicates as described in the figure legends.

All samples were randomly allocated into experimental groups.

Investigators were blinded to group allocation during data collection and analysis.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Antibodies used For immunofluorescence staining, cryo-sectioned samples were incubated with Anti-Collagen ll antibody (diluted
1:100, NB600-844, NOVUS, USA) and Anti-Collagen l antibody (diluted 1:200, ab88147, Abcam, USA). Secondary antibodies used are
as follows: Goat anti-mouse IgG H&L (Alexa Fluor® 555, ab150114, Abcam, USA) and Goat Anti-Mouse IgG H&L (Alexa Fluor® 488,
ab150113 Abcam, USA).

Validation details of the primary antibodies are available on the manufacturers' websites:NB600-844 ( https://www.novusbio.com/
products/collagen-ii-antibody-5b25_nb600-844) ab88147 (https://www.abcam.cn/products/primary-antibodies/collagen-i-
antibody-3g3-bsa-and-azide-free-ab88147.html)

L929 cell lines were purchased from iCell Bioscience (Shanghai, China) and derived from mice. The rabbit meniscus cells were
extracted from the 16-week-old New Zealand white rabbit and cultured with F12 medium. The cell line sources did not take
gender into account.

L929 cell lines were authenticated by the supplied using Short Tandem Repeat test. The rabbit meniscus cells haven't been
authenticated.

These cell lines were not tested for mycoplasma contamination.

None

Male Sprague-Dawley rats (SD rats, 8 weeks old) and Newzealand white Rabbits (16 weeks old) were used for all our experiments.

This study did not involve wild animals.

This study did not apply to only one sex. The study design and methods did not take sex into consideration. All male animals were
used in this study, and sex differences were not considered. Animal experiments were not considered for sex analysis because
meniscus structure and functions in the animal model and inflammatory responses in subcutaneous encapsulation were not related
to sex.

This study did not involve samples collected from the field.

All animal experiments have been approved by the Animal Experiment Committee of Zhejiang University and fully comply with the
National Institutes of Health Guide for the Care and Use of Laboratory Animals (AIRB-2022-0483).




