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Abstract: In recent years, polymer membranes, which are actively used in various industrial fields, have the advantage
of being able to impart unique properties through the control of chemical structures and physical properties in the
film-fabrication process, as well as through fabricating blend membranes mixed with various materials. In this study, the
solubility parameter, which can be used as an index of miscibility with other materials, was calculated using molecular
dynamics using a silkworm (Bombyx mori) silk polymer which has a wide potential to be used as an eco-friendly natural
material. When the solubility parameter of polyvinylalcohol (PVA), which is also environmentally friendly and
biocompatible, was calculated by molecular dynamics and compared with each other, it was confirmed that the two polymer
materials had similar solubility parameter values. In conclusion, it was theoretically proved that the two polymers could
blend well with each other, which was confirmed through experiments.
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Fig. 1. Chemical structures of (a) silk fibroin and (b) pol-
yvinylalcohol (PVA) repeat unit. Here, atoms in grey, red,
blue and white indicate carbon, oxygen, nitrogen and hy-
drogen, respectively.
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(b)
Fig. 2. Chemical structures of (a) silk fibroin and (b) pol-
yvinylalcohol (PVA) linear chains. Here, atoms in grey,
red, blue and white indicate carbon, oxygen, nitrogen and
hydrogen, respectively.
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Fig. 3. 3D amorphous models of (a) silk fibroin and (b)
polyvinylalcohol (PVA). Here, atoms in grey, red, blue
and white indicate carbon, oxygen, nitrogen and hydrogen,
respectively.
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Table 1. Solubility Parameters of Silk Fibroin and PVA
used in Molecular Dynamics Simulation

Solubility parameter (MPa'?)

Name

g total g vdW d es
Fibroin 219 18.0 12.6
PVA 222 16.0 15.4
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Fig. 4. (a) Photo image of silk fibroin and PVA dispersion
solution and (b) SEM image of fabricated electrospinning
membrane using a blended solution of silk fibroin and
PVA.
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