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Self-folding of biopolymers arising from mechanical instabilities has a vast scope for investigation in futuristic smart engineering 
applications. Motivated by enormous examples available in nature in the form of pine cone responding to humidity, mimosa pudica 

plant folding responding to touch, the biopolymers can be engineered to respond in a smart way. The response of the biopolymers 
can be in the form of water, temperature, light etc. Poly (vinyl alcohol) (PVA) is a biodegradable and biocompatible polymer with 
hydroxyl reactive group. It responds to water by performing reversible folding behavior. The self-folding phenomena is characterized 
by the folding time and rate of folding. It will be interesting to design these films in a certain three dimensional geometries and 
permanently retaining the shape undergone during folding. Reversible/permanent folding is based on the molecular interaction of 
the reactive groups between biopolymer and solvent molecules. The chains in a PVA matrix are relaxed due to the mobility of water 
molecules, leading to reversible folding. However, the chain relaxation can be restricted by the presence of different biomolecules in 
the matrix, where the competitive interaction between the reactive sites can lead to a permanent folding. This competitive interactions 
are explored using molecular dynamics simulations. Moreover, control over the folding in terms of total time and rate is possible to 
achieve by correct choice of a solution. In this work, we are reporting the possibility of obtaining permanent folding shape of pristine 
PVA films by designing one such biopolymer solution. Experimentally, it is observed that permanent shape of PVA films depends 
on the physical property of that particular solution. Furthermore, by changing these properties, a control over the time and rate of 
folding is achieved. In this work, we will discuss in detail the reversible and permanent folding characteristics of pristine PVA films 
in terms of folding time and rate. The results will include the effect of the thickness on the folding behavior. Also, the molecular 
mechanisms observed from MD simulations will be used to address the experimental observations.
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