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Bipolar electrochemistry enables the facile generation and control of potential gradients. This thesis
focuses on the expansion of the usage of bipolar electrochemistry for gradient surface modification. In
Chapter 1, the author explained the background of this thesis, i.e., conventional gradient materials and their

application, electroorganic synthesis, electrochemical polymer reaction, and bipolar electrochemistry.

In Chapter 2, electro-click reaction was applied into bipolar electrolysis to access various molecular
gradients with different functionalities. The author demonstrated the facile preparation of molecular
gradients of fluorine-containing groups, dye and hydroxyl groups. The surface properties were measured
by contact angle measurement with water droplets, and the gradient change of surface-free energy was

confirmed.

In Chapter 3, the author focused on the electrografting in a potential gradient on a bipolar electrode
(BPE). Based on the idea of signal-amplification by surface-initiated polymerization, the author
successfully showed the mechanism of electrografting of aryl diazonium compounds in a potential

gradient.

In Chapter 4, electrochemically mediated atom transfer radical polymerization (¢éATRP) using BPE. By
using N-isopropylacrylamide (NIPAM) as a monomer, the author demonstrated the facile synthesis and
height-control of gradient polyNIPAM brushes on a glass substrate. The author also found that monomers

with a wide range of polarity were applicable to this methodology.

In Chapter 5, layer-by-layer deposition of polyelectrolytes onto a gradient polymer brush was conducted.
The author has successfully demonstrated the increment of film thickness was larger when the underlying

polymer brush layer was thicker. Additionally, the author succeeded the deposition of gold nanoparticles.

In Chapter 6, the author developed the bipolar patterning using a cylinder-type shielding wall.
Electro-click reaction and eATRP was applied to the bipolar patterning, to give successfully the

well-defined molecular patternings.

In Chapter 7, the author summarized this thesis.
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