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Supplementary Movie 1


Stiffness of extruded polyhedral. Our work is inspired by snapology, a type of modular unit-based 
origami in which paper ribbons are folded and assembled to create complex geometric extruded 
polyhedra. Interestingly, we found that some of the resulting geometries (such as the extruded 
icosahedron) are stiff and almost rigid, while others (such as the extruded cube) have multiple degrees of 
freedom and can be easily deformed. (MOV 5319 kb)


Supplementary Movie 2


Possible shapes of the unit cell. The unit cell considered in this study can be transformed into multiple 
highly distinct shapes by varying γ1, γ2 and γ3. Because of contact occurring between its faces, only the 
combinations of angles contained within the regular tetrahedron with vertices at (γ1, γ2, γ3) = (0, 0, 0), (π, 
π, 0), (π, 0, π) and (0, π, π) are feasible. (MOV 9155 kb)


Supplementary Movie 3


Transformable metamaterial. The highly flexible unit cell can be used to form mechanical metamaterials 
whose shape and volume can be dramatically altered. Here, we connected the outer edges of 64 
identical unit cells to form a 4 × 4 × 4 cubic crystal. Importantly, the assembly does not constrain any 
degrees of freedom, so the mechanical metamaterial deforms in exactly the same manner as each 
constituent unit cell. (MOV 11667 kb)


Supplementary Movie 4


Actuation of the unit cell. The shape and volume of the unit cell can be actively programmed by 
strategically positioning inflatable pockets on the hinges of the unit cell. By pressurizing the air pockets, 
the shape of the unit cell can be effectively controlled. (MOV 8397 kb)


Supplementary Movie 5


Actuation of the metamaterial. Similar to the unit cell, the shape and volume of the metamaterial can be 
actively programmed by strategically positioning inflatable pockets on the hinges of the unit cells. (MOV 
11270 kb)


Supplementary Movie 6


Recovery of the unit cell. The response of the unit cell is always elastic. Even after applying 10,000
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