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ABSTRACT: The fast dynamics occurring in natural processes increases

the di culty of creating biomaterials capable of mimicking Nature.

Within synthetic biomaterials, water-soluble supramolecular polymers

show great potential in mimicking the dynamic behavior of these natural

processes. In particular, benzene-1,3,5-tricaboxamide (BTA)-based

supramolecular polymers have shown to be highly dynamic through

the exchange of monomers within and between bers, but their suitability

as biomaterials has not been yet explored. Herein we systematically study

the interactions of BTA supramolecular polymers bearing either

tetraethylene glycol or mannose units at the periphery with di erent

biological entities. When BTA bers were incubated with bovine serum

albumin (BSA), the protein conformation was only a ected by the bers

containing tetraethylene glycol at the periphery (BTA-OEG,). Coarse-grained molecular simulations showed that BSA interacted
with BTA-OEG, bers rather than with BTA-OEG, monomers that are present in solution or that may exchange out of the bers.
Microscopy studies revealed that, in the presence of BSA, BTA-OEG, retained their ber conformation although their length was
slightly shortened. When further incubated with fetal bovine serum (FBS), both long and short bers were visualized in solution.
Nevertheless, in the hydrogel state, the rheological properties were remarkably preserved. Further studies on the cellular
compatibility of all the BTA assemblies and mixtures thereof were performed in four di erent cell lines. A low cytotoxic e ect at
most concentrations was observed, con rming the suitability of utilizing functional BTA supramolecular polymers as dynamic
biomaterials.
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INTRODUCTION

Nature is the source of inspiration for the fabrication of
fascinating materials." Although the eld of biomaterials has
made huge progress in recent years, mimicking Nature remains
an extremely challenging task. This is mainly due to the highly
dynamic character of natural systems, which is complex to
simulate arti cially or synthetically. Noncovalent recognition
motifs occurring through hydrogen bonding, stacking,
metal chelation, van der Waals, and hydrophobic interactions
allow natural systems to continuously evolve, reshape and
reorganize in time and space to ful Il speci ¢ functions. Thus,
biomaterials assembled through these noncovalent interactions
have emerged as promising candidates to mimic the unique
dynamics of Nature. Supramolecular chemistry o ers the
essential tools to reach this ambitious goal. As a result, water-
compatible supramolecular polymers have been extensively
studied as building blocks for the fabrication of dynamic
biomaterials.®*

A plethora of supramolecular polymers assemble into one-
dimensional (1D) bers in water and bu ers,” making them
extremely powerful to mimic the abundant number of brillary
components in natural systems.° In particular, host guest
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interactions have been used to assemble 1D supramolecular
polymers by exploiting their hydrophobic character.”® Never-
theless, achieving complex modular host guest biomaterials is
challenging due to synthetic limitations. Alternatively,
conjugates have been chosen as modular supramolecular
building blocks, keeping the hydrophobic interactions as driving
forces for the assembly. In this case, direct coupling to speci ¢
biofunctional moieties is feasible, which facilitates the synthetic
challenge.®*°

A further example of ber-like materials is represented by
nature-inspired peptide assemblies that fully mimic 1D brillary
native entities, containing natural amino acids and thus having
intrinsic biofunctionality. Among them, peptide amphiphiles
(PA), made of peptide sequences covalently bound onto
hydrophobic chains, have shown promising properties as

Received: June 12, 2020
Revised:  August 30, 2020
Published: September 29, 2020

https://dx.doi.org/10.1021/acs.biomac.0c00904
Biomacromolecules 2020, 21, 4105 4115

































