Thin Film Adhesion in the Presence of Long-Range Intersurface Forces:
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Introduction

Thin film adhesion is ubiquitous in microelectronics and life-
sciences. Intersurface forces possess finite range (y) and
magnitude (p). Adhesion-delamination mechanics is derived
based on linear elasticity for () a 1-D rectangular membrane
clamped at the ends and (i) a 2-D circular diaphragm clamped at

1D rectangular membrane 2D circular membrane
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Discussion (i)Life sciences and biomedical engineering: Cell adhesion
The adhesion-delamination mechanics of the 1-D and 2-D clamped membranes leads to aggregation, tissue formation (e.g. stem cell
possess distinct characteristics in terms of membrane profile and relation between chondrogenesis),  cell-cell ~ communications  (e.g. o o
the measurable quantities of applied load (F), punch displacement (w,) and contact Alzheimer), detection of malignant cells (loss of adhesion machanics of 3 prosyesaed recangular i adhored on o 8 1gH
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external load, and the contact area always shrinks to zero before the membrane
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spontaneously detaches from the substrate leading to “pinch-off”. In the 1-D JKR
limit, a constant applied load drives delamination to pinch-off. The 2-D counterpart
leads to a decreasing load and “pull-off” at non-zero contact radius.
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