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pH-dependent gold nanorod orientation change using a DNA polymer brush
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Gold nanorods (GNRs) have strong plasmonic absorption in the near-infrared region, and this
absorption significantly depends on the angle toward incident lights. Therefore, the orientation
control of GNRs is important. In our previous work, we have established a method for vertical
attachment of cationic GNRs with immobilized DNA on substrates as templates (DNA polymer
brushes). In addition, when the surface charge of GNRs was changed by surface modification,
the GNR orientation varied depending on the interaction strength between DNA and GNRs [1].
Thus, in this study, we investigated the change in orientation of attached GNRs by pH, which
enables to change the amount of GNR surface charge. The orientational state was evaluated
with extinction spectra. As a result, we found that the GNRs were vertically oriented in a neutral
environment, while the GNRs were notably inclined in an acidic condition. These phenomena
occurred reversibly. Moreover, in the pH range from 4.0 to 7.6, the GNR orientation changed
gradually in response to the pH [2].
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