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Super Adhesive of Nanoparticle Solutions

Liu, Minggian Wan, Xizi Wang, Shutao*
(CAS Key Laboratory of Bio-inspired Materials and Interfacial Science, Technical Institute of Physics and Chemistry,
Chinese Academy of Sciences, University of Chinese Academy of Sciences, Beijing 100190)

Abstract Interfacial adhesion occurs by covalent bonding or noncovalent interactions that are ubiquitous in nature. Adhe-
sive materials are widely desired in many fields including wearable devices, electronic devices, medical surgeries, etc. In
recent years, bio-inspired structural adhesive materials and adhesives have been rapidly developed, and some artificial adhe-
sive materials have been put into practical use. However, the restrictions of structural microfabrication and the complexity of
synthetic routes limit their large-scale production. In contrast, the nanoparticle solutions provide a simpler and easier alterna-
tive to achieve strong adhesion. Here this article makes a highlight on the recent research of “strong anisotropic adhesion of

cellulose nanocrystals suspension”.
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Figure 1 Nanoparticle solutions adhesives. (a) The adhesion schematic

illustration of nanoparticle solutions between two gel pieces'”. (b) The

application of nanoparticle solutions for wound closure!®).
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Figure 2 Confined evaporation-induced self-assembly between hydrophilic substrates (glass slides), resulting in adhesive and superstructured CNCs
(cellulose nanocrystals)™®). (a) Schematic illustration of the self-assembly of CNCs. (b) Adhesive shear strength in-plane and corresponding maximum loads
for three different areal densities of deposited CNC in the contact area between adhesives and substrate. (c) Anisotropy of adhesion in this work calculated
from the ratio between the in-plane and out-of-plane (normal to in-plane), averaged 73125, is much larger than that of microfabrication approaches and
commercial glues. (d) Illustration of the anisotropic adhesion: Thumb press normal to the plane (out-of-plane) removes the adhesive, and >200 N in-plane
load.
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