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Abstract

Upon the high-speed evolution of technology on the cutting edge in these recent
decades, developments of novel materials with multi-functionalities as well as
expanding the diversity of those in existence are becoming highly demanding.
Therefore, expanding the manipulation of one material through a simple physical
technique to alter either the dimension or morphology in return could lead to a grand

reduction of the cost and expand the applications into several aspects.

In this project, we successfully designed and synthesized an organic molecule
TPDF-Bisurea, which comprised by a red fluorescent-emitting conjugated-core and a
recognizing group of bisurea on both ends. Through incorporating bisurea moiety, the
intermolecular force such as hydrogen bonding leads TPDF-Bisurea to self-assemble
into nanotubes in a confined space after infiltrating into AAO(anodic aluminum oxide)
template. Furthermore, after template-removing and post-treatment, the sample was
perturbed by saturated THF(tetrahydrofuran) vapor in a closed system to obtain a
morphology transformation. The capability of perturbing the intermolecular interaction
makes our 1-D tubular nanostructure capable of transforming into 0-D spherical

configuration so as to reach the goal of dimensional turning motivated by self-assembly.

To verify our above-mentioned target, the structural and photophysical properties
of those 1-D and 0-D nanostructures were carried out and analyzed. We believe the
material will be suitable for optoelectronic devices according to the successful
transformation in our present project. For 0-D sphere nanostructure, it can be used as
single pixel to improve the resolution of current display while 1-D nanotube can serve

as nanowire in bioelectronics. Moreover, their hollow structures make them good



mediators to deliver drugs or genome. With the intrinsic red-fluorescent property, the

location of the dye can be easily traced by CLSM to broaden the functionality.
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