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Stimuli-responsive polymers are defined as polymers that undergo relatively large
and abrupt, physical or chemical changes in response to small external changes in the
environmental conditions. These polymer systems might recognize a stimulus as a
signal, judge the magnitude of this signal, and then change their chain conformation in
direct response. The application of stimuli-responsive polymer has undergone
tremendous progress in the pést few decades. In this thesis, we use the widely studied
temperature-sensitive monomer N-isopropylacrylamide and the peptides, whose
conformation could be changed induced by pH conditions, to synthesis a novel
dual-responsive polymer. Chapter 1 introduced the background of stimuli-responsive
polymers and their applications. We also proposed the purpose and methods for our
research.

In the Chapter 2 we prepared three kinds of amphiphilic peptide (Leu-Lys)s-vinyl,
(Leu-Lys-Leu-GlIn)4-vinyl and  (Leu-Glu-Leu-Lys)4-vinyl.  Characterize  the
conformational changes of peptides by Circular Dichroism (CD) under different pH
conditions. According to result we chose peptide (Leu-Lys)s-vinyl which sensitive to
pH condition as the pH responsive monomer for next experiment.




In the Chapter 3, we synthesized a pH-responsive amphiphilic peptide, (Leu-Lys)s,
grafted poly(N-isopropylacrylamide). The graft chain content of the copolymer was 12
mol%. We investigated pH- and thermo- induced conformational and morphological
changes of the graft copolymer. The graft copolymer formed small globular aggregates
below and above coil to globule transition temperature of the main chain under the
acidic condition. On the other hand, under the basic condition, the peptide graft chains
took a stable f-sheet structure above the transition temperature. Under this condition
(basic and high temperature), the main chains formed globule conformation and the
deprotonated graft peptide formed inter-molecular hydrogen bonding among the
copolymers. This pH- and thermo- induced conformational transition resulted in the
formation of large aggregated bodies. The result implies that the morphology of the
graft copolymer can be controlled by multi-stimuli.

Chapter 4 is the application of this peptide grafted PNIPAm polymer. We prepared
amphiphilic peptide, (L-Leu-p-Lys)s, grafted poly(N-isopropylacrylamide) crosslinked
membranes which have the pH and thermo-responses in the MF-Millipore support
films. We investigated the influence of the crosslinking degree on the pH and
thermo-induced permeability and permselectivity of - and p-Phe through the
membranes. Under the neutral condition (pH 6.5, at 20 °C), the maximum
permselectivity (a=2.6) and relatively high permeability (P=2.86x107 cm?® s™) were
achieved in the high crosslinking degree membrane (16%). Meanwhile, the low
crosslinking degree membrane showed very high permeability (P=3.2x10° cm? s™)
under this condition.

In the Chapter 5 we investigated the chiral selective release process from the polymer
gels for the application of dual-responsive polymer. The results show the different
release rate between p-Phe and -Phe under same conditions and thermal-induced
release speed changes. The reasons for the difference could be explained by the
structure changes of the peptide grafted PNIPAm that mentioned above.

We draw the conclusion in Chapter 6 that the amphiphilic copolymer, (Leu-Lys)s
grafted poly(N-isopropylacrylamide) shows the pH- and thermo- induced
conformational and morphological transition in aqueous solution. And this polymer
could use in chiral separation and drug release with different property under various pH

and temperature conditions.
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