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Abstract

Recently, a lot of interest has been shown for the synthesis of functional shaped polymer nano-objects due
to their potential application in tissue engineering, drug delivery, catalyst carrier, fillers for polymer
matrices etc. One of the convenient approach to prepare such polymer nano-objects is via block copolymer
self-assembly. In this case, the self-assembled domains of block copolymer could be isolated as individual
nano-objects by selectively swelling the matrix phase of the block copolymer structure. In the present work,
we demonstrate this concept using a cylinder forming polystyrene-block-poly(4-vinylpyridine) (PS-b-
P4VP) block copolymer. The PS cylindrical domains were isolated as individual nanofibers by swelling the
P4VP matrix in methanol which is a non-solvent for PS chains. The isolated nanofibers (cylinders) had a
core-shell structure with PS as the rigid core and P4VP blocks constituting the hairy shell. The nanofiber
diameter could be easily tailored by either varying the molecular weight of the block copolymer and/or by
mixing PS homopolymer with the PS-b-P4VP block copolymer. Furthermore, the nanofibers could also be

transformed to core-shell nanospheres either by aging or heating the nanofiber dispersion.

The core-shell nanofiber/nanosphere were further used as templates to direct the assembly of
functionalities such as inorganic nanoparticles. In this case, the P4VP shell could easily be used as host
because of the excellent reactivity of pyridine group towards inorganic surfaces. This was demonstrated by
loading gold (Au) and cadmium sulphide (CdS) nanoparticles on P4VP shell of the nanofiber. Moreover,
by directly performing the sol-gel chemistry on the P4VP shell and later on removing the organic phase,
pure silica and titania nanotubes and hollow nanospheres were also fabricated. The inert PS core of the
nanofibers were also used as host for the nanoparticles by suitably functionalizing the nanoparticles with
oligomeric PS shell. The silver (Ag) nanoparticles incorporated this way in the PS core were found to pack
in an interesting helical symmetry. It was further demonstrated that both core and shell of the nanofibers
could be loaded with two different targeted functionalities which enables the combination of their properties
in a single structure. This was aptly shown by fabricating Ag/Au and Ag/CdS multifunctional polymer
nanofibers where the Ag nanoparticles were in the core and Au or CdS nanoparticles decorated the shell of

the nanofibers.
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