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Abstract of Thesis

The layer-by-layer (LbL) assembly between polyelectrolyte (PE) with opposite charges is a simple and versatile method
for generating multilayered nanofilms. The mind conditions and variety of choices of polymers make it convenient to
control the film thickness, composition, and property in a precise way. LbL between PE is driven by the electrostatic
interactions of positive and negative charges along the PE, so the prepared nanofilms are usually charge-balanced inside
the films, only remain the charge on the surface. Thus, to increase the charge density of LbL nanofilms, preservation of
the charges during film fabrication is essential. If this could be achieved, the nanofilms would be fully same type of charge,

both inside and on the surface

Due to the electrostatic repulsive forces, LbL assembly between single-charged polyelectrolytes is difficult to achieve. so
the key point is to introduce new covalent bonding to overcome the electrostatic repulsions. To facilitate the LbL
assembly, the electrostatic repulsion between same-charged PE can be reduced by changing the pH. Specifically, decrease
the pH value for polyanions to partially protonate the anion groups and increase the pH for polycations to deprotonate
the cation groups. After the assembly of nanofilms driven by stepwise crosslinking by the new covalent bond, the pH can

be adjusted back to regain the charges along the polymer chains.

In this research, a series of fully single-charged (FSC) LbL assembly between PE was successfully prepared. To overcome
the electrostatic repulsion, Cu-catalyzed click reactions (CuAAC) with efficient reaction rate and stable reaction product
were introduced as the new interactions to drive the LbL assembly. In chapter 1 and chapter 2, both fully negative-
charged (FNC) and fully positive-charged (FPC) LbL nanofilms were prepared. The resulting nanofilms were with higher
charge density compared with traditional PE nanofilms, makes them possess the pH responsiveness and the ability to
absorb molecules with opposite charges. In addition, the covalent bonding inside the nanofilms enhance the stability,
making them able to maintain the structure in harsh pH environment. In chapter 3, to expand the application of FSC
nanofilms in biomedical fields, by utilizing the Cu-free click reaction, strain promoted alkyne-azide cycloaddition
(SPAAC), a biocompatible Cu-free FNC nanofilms were successfully deposited on living cell surface. The nanofilms
markedly reduced the cell surface adhesion without affecting the cell viability and morphology. The surface modification
on the cell with FNC nanofilms with abundant negative charges allows them to possess a higher capacity of positively-

charged molecules for further applications.
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