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Figure S1. (A) Overview of the intact collagen membrane. (B) Dashed lines delineate the remaining collagen membrane. (C) Green
arrows indicate hybrid bone embedded within the collagen membrane, while black arrows mark the lamellar bone beneath the col-

lagen membrane. (D) Isolated cluster of mineralized fibers, highlighted by a black arrow.
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Figure S2 (A) Overview of the minced collagen membrane. (B) Hypertrophic cells, indicative of tissue-like cartilage formation, high-
lighted by black arrows. (C) Dashed lines demarcate the minced collagen membrane within the defect. (D) Hybrid bone formation

within the minced collagen membrane.
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Figure S3. The overview of the minced collagen membrane (A). Mineralized fibers dispersed within the minced membrane are high-

lighted by black arrows in (B) and (D), forming aggregates that resemble bone in (C).



