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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 data supporting the findings of this study are available within the article and the Supplementary Information.

Based on sample size of n = 3-7 used in published literature describing similar evaluations[1-3], we chose a starting sample size of n=5-6
animals per experimental group for our long-term implantation study to account for potential device failure or loss of mice at intermediate
time-points and to ensure adequate sample of >3 mice per group for capsular and cellular analyses at the 8 week time point.

For our shorter-term mechanistic study investigating the acute inflammatory response and capsular thickness at days 3, 5, and 14 days post
device implantation, we chose a sample size of 3 mice per experimental group based on the dramatic differences observed in our previous
work applying the same regimen of mechanical actuation[4].

1.Carper, D., Coué, M., Laurens, C., Langin, D. & Moro, C. Reappraisal of the optimal fasting time for insulin tolerance tests in mice. Molecular
Metabolism vol. 42 101058 (2020).

2. Walz, H. A. et al. Early and rapid development of insulin resistance, islet dysfunction and glucose intolerance after high-fat feeding in mice
overexpressing phosphodiesterase 3B. Journal of Endocrinology vol. 189 629–641 (2006).

3. Siersbæk, M. S. et al. C57BL/6J substrain differences in response to high-fat diet intervention. Scientific Reports vol. 10 (2020).

4. Dolan, E. B. et al. An actuatable soft reservoir modulates host foreign body response. Science Robotics vol. 4 (2019).

No data were excluded for insulin studies, histologic, immunofluorescence, microCT or SEM analyses.

In vivo studies were reliably reproduced both within and across groups, without periprocedural complications. The experiments were
performed independently twice across the initial submission and revision.

Experimental groups were randomly allocated post-surgery.

-Animal experiments were not blinded as the same investigators performing insulin transport tests (ITTs) were performing actuations twice a
day on the same animals. Animals were identified by tail markings and housed separately, but had to be identified by experimental group to
ensure that actuation was performed on the correct mice.

-All histological analysis was conducted by blinded assessment.

-All fibrous capsule thickness measurements were repeated by two blinded operators.

-SEM and collagen fibre orientation analyses were not blinded, as these were post-hoc analyses that were performed after initial hypotheses
around fibrous capsule thickness and vascularity were disproven.
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Materials & experimental systems
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Antibodies
Antibodies used

Validation

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

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

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Primary antibodies:

Recombinant anti-CD31 antibody [EPR17259] (ab182981, Abcam); Anti-alpha smooth muscle Actin antibody [1A4] (ab7817, Abcam);
Ly-6G antibody [1A8] (127602, Biolegend)

Secondary antibodies:

Alexa Fluor 594 goat anti-mouse IgG (A-11020, Thermo Fisher Scientific); Alexa Fluor 594 goat anti-rabbit IgG (A-11072, Thermo
Fisher Scientific); Alexa Fluor 488 goat anti-mouse IgG (A-11001, Thermo Fisher Scientific); Alexa Fluor 488 goat anti-rat IgG (A-11006
Thermo Fisher Scientific).

All antibodies are commercially available, and have been tested by the manufacturer.

Rabbit anti-CD31 antibody [EPR17259] (ab182981, Abcam): This monoclonal antibody recognizes CD31. Manufacturer-validated to
react with Mouse, Rat, Human CD31 (https://www.abcam.com/cd31-antibody-epr17259-ab182981.html).

Anti-alpha smooth muscle Actin antibody [1A4] (ab7817, Abcam): This monoclonal antibody recognizes aSMA. Manufacturer-
validated to react with Mouse, Rat, Rabbit, Human, Pig aSMA (https://www.abcam.com/alpha-smooth-muscle-actin-antibody-1a4-
ab7817.html).

Anti-Ly-6G antibody [1A8] (127602, Biolegend): This monoclonal antibody recognizes Ly-6G. Manufacturer validated to bind mouse
Ly-6G (https://www.biolegend.com/en-gb/products/purified-anti-mouse-ly-6g-antibody-4767).

Male C57BL/6 mice (25-30g weight, 12 weeks old) were purchased from Charles River Laboratories.

Female Sprague Dawley rats (250–300g weight, 12 weeks old) were purchased from Charles River Laboratories.

Rodents were housed in a facility with 12 hour on/off light cycle, at 68-72°F with a humidity ranging between 30-70%. Animals were
singly housed for the duration of the study, with standard bedding and food.

This study did not involve wild animals.

This study did not involve field-collected samples.

Animal procedures were reviewed and approved according to ethical regulations by the Institutional Animal Care and Use Committee
at Massachusetts Institute of Technology.

All cadavers used were adult males. Additional demographic information is not available for the cadavers involved, as they
are de-identified when bequeathed to the Medical School.

All cadavers were bequeathed to the Medical School of National University of Ireland Galway for further advancement of
medical knowledge. This is covered by legislation governing the practice of Anatomy in the Republic of Ireland (Medical
Practitioners Act 2007).




