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[bookmark: _Hlk208396514]Figure S1. Mesh independence verification for tetrahedral elements of finite element analysis 
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[bookmark: _Hlk208396834]Figure S2. Photos of ACL injuries moment in the basketball and football court where often knee valgus, tibial internal rotation and anterior tibial translation were involved[1, 2]. After rough estimation, it was estimated that the ACL movements above were associated with 20~30 knee flexion, 20-30% tibial internal rotation, <15% anterior strain and < 5-10 mm shear displacement. 
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Figure S3. Finite element simulation mechanics simulation. (a) Three-view simulation results of tensile stress model; (b) Three-view simulation results of shear stress model; (c) Three-view simulation results of torsional stress model.
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Material properties and geometric parameters of two ACL models.
	Type
	Crosslinked Model
	Sheet Model
	Bone

	
	Collagen
	Elastin
	
	

	Size (μm3)
	3002020
	121212
	30012654
	50172108


Figure S4. Finite element model at the micrometer scale. (a) Three-dimensional representation of sheet Model at the micrometer scale in mesh division; (b) Three-dimensional representation of crosslinked Model at the micrometer scale in mesh division


[image: ]
Figure S5. Three mechanical simulations of sheet model and crosslinked model at the micrometer scale
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Figure S6. A photo of the mechanical test of ACL using a tensile testing machine.
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