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1. Introduction: Additional mechanical factors in the outer layer of our cells play a large role in the formation and the
morphogenetic process of our bodies and tissues. The concave-convex surface structure of wrinkles in the brain and
that of folds in the intestines are both determined by the mechanical balance between the surface and
cytoskeleton. In our study, these morphogenetic processes will be mimicked and the surface buckling phenomenon will
be used to create a variety of minute wrinkle structures on the surface of silicon rubber. Moreover, we adopted wrinkle to
prepare various application fields, such as colloidal array, SERS sensing film and neural stem cell culture.

2. Experimental: Geometrical wrinkle patterns are constructed via the new wrinkle formation method (3D-streching
method); major factors between this proposed method and the existing single-axis stretching method are investigated,
such as the differences in efficacy and the elements of formation. This technique pushes the PDMS film from underneath
and used plasma treatment (or metal deposition) to form the hard layer while in this position; as the film slowly returns to
its initial state, the desired structure forms easily.

3. Results and discussion: The exterior exhibits an interference color due to the formation of a concentric circular
structure; however, by varying the height to which the center is pushed up, various patterns can be produced ranging from
a brain structure to a herringbone structure. We prepared topological colloidal array using wrinkle template,
ubiquitous film with highly adhesive superhydrophobic surface and SERS activity using metal deposition, and wrinkle
culture substrate for neural stem cell growth.




