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Abstract

Abstract

A novel kind of photothermal-triggered Au/poly(N-isopropylacrylamide)

(Au/pNIPAAm) nanogels were investigated as drug release carriers. The following

four aspects were discussed in this paper:

1.

Acrylamide was grafted onto the surface of the Au NPs to copolymerize with
NIPAAm, based on which a growth of pNIPAAm hydrogel was achieved through
emulsion polymerization. FT-IR, XRD, TEM, XPS, TGA, DSC and UV-vis
spectrophotometer analysis were used to characterize the Au/pNIPAAm nanogels,
and the synthesis mechanism of the Au/pNIPAAm nanogels was also discussed.

The effects of the reaction temperature and the amount of the cross-linker (BIS)
and the initiator (APS) on the particle diameter were respectively studied. The
mechanism for the growth of the pNIPAAm on the surface of the Au NPs was
further discussed as well.

Taking 5-Fluorouracil and Rhodamin B as model drugs, the effects of the
amounts of the drug, the BIS, and the APS on the encapsulation efficiency were
respectively studied. The encapsulation efficiency was improved through
orthogonal experiment. The effects of temperature, release media as well as the
amount of BIS and APS on the drug release from Au/pNIPAAm nanogels were

also discussed.

4. The effects of laser irradiation wavelength and intensity on the cytotoxicity of Hela

cells were studied. The drug release curve of the Au/pNIPAAm nanogels under
laser irradiation at wavelength of 514.5 nm was also achieved. The model of the
interaction between Au/pNIPAAm nanogels and laser irradiation at wavelength of
514.5 nm was built to explain the mechanism of drug release from the

Au/pNIPAAm under the laser irradiation.

Key words: N-isopropylacrylamide; Nanogold; Thermosensitive; Photosensitive;
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& 1-1 JLIME KBRS YIR RN R 1]
Tablel-1 Effects of various external stimuli on drug release from various
stimuli-responsive hydrogels [11]

Stimulus Hydrogel type Release mechanism
pH Acidic or basic A change in pH causes swelling of the hydrogel.
lonic lonic Change in ionic strength causes a change in the concentration
strength of ions inside the gel. This causes a change in swelling.
Chemical Electron-accepting Electron-donating compounds cause charge transfer.
species groups This causes a change in swelling.
Enzyme Immobilized ‘When a substrate is present enzymatic conversion occurs.
substrate enzymes The product causes swelling.
Magnetic Magnetic particles An applied magnetic field causes a change in pores in gel.

in microspheres This results in change in swelling.
Thermal Thermo-responsive Change in temperature causes a change in polymer—polymer and

water—polymer interactions. This causes a change in swelling.

Electrical Polyelectrolyte Applied electric field causes membrane charging.

Electrophoresis of charged drug changes swelling.
Ultrasound  Ethylene-vinyl alcohol ~ Ultrasound irradiation causes temperature increase.
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Figure 1-1 The monomer structure of N-substituted acrylamide
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