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Cellulose Nanofibers Arrangement

M. Azimzadeh Irani*, H. Askari
Faculty of Life Sciences and Biotechnology, Shahid Beheshti University

Abstract:

Cellulose nanofibers are widely used in medical materials, aerodynamic structures, and building industries. The lightness
and heat-resistance are the most significant features of these nanofibers that result from the molecular mechanism of their
assembly. Cellulose fibers are built of d-glucose monomers that are connected by glycosidic linkages. Synthesis of cellulose
nanofibers in the living cells (Mainly plant cells with the cell wall) is known to be carried out by the Cellulose-Synthase
enzyme. Yet the molecular mechanism of the fibers assembly that leads to large building units that are used in cell wall or
other medical/industrial applications is poorly understood. Herein, atomistic Molecular Dynamics (MD) simulations were
carried out to investigate the molecular mechanism of cellulose nanofiber assemblies. The simulations showed that hydrogen
binding is the major interaction between these fibers. Two types of “cylindrical” and “plane” assemblies were formed by the
fibers. The cylindrical assembly was shown to be the first building unit that is formed by the fibers and is maintained by a
network of hydrogen bonds. While the plane is the second type of assembly that requires more than two fibers to stabilize.
These in-silico findings could unravel the molecular mechanism of cellulose microfibers assemblies that could be engineered

for industrial purposes.

Keywords: Cellulose, Nanofiber, Molecular Dynamics, Cylindrical assembly, Plane assembly



