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Abstract: Gold nanoparticles (AuNPs) have been investigated for various biomedical applications such as biosensors and
genes or proteins delivery. Recently, they were modified with peptides or incorporated with polymers to increase cell pen-
etration, specificity to targets, and stability in aqueous medium. In this study, we prepared poly(N-isopropylacrylamide)
(PNIPAM) based nanogels systems containing AuNPs and examined the effect of PNIPAM formulation on the formation
of AuNPs encapsulated in nanogels by using different comonomers. AuNPs were embedded into nanogels through the
reduction of HAuCl, at different pHs after PNIPAM-based nanogels were formed by a conventional radical polym-
erization. The morphology characterized by transmission electron microscopy (TEM) confirmed multiple non-aggregated
AuNPs in PNIPAM based nanogels. Dynamic light scattering (DLS) showed the size of nanogels containing AuNPs
changed with temperature and pH. UV-Vis measurements exhibited different intensity depending on PNIPAM for-
mulations, since different amounts of gold nanoparticles were embedded in nanogels.
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Table 1. Conditions of PNIPAM Formulation to Form Nanogels
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Scheme 1. Synthesis precedures of nanogels containing gold
nanoparticles by the conventional radical polymerization methods.

Samples NIPAI\(/II\‘/IT;;CnglO")“"mer SDS (g) T (°C) RT (h) F“gfgt‘glal

PNIPAM 200:1:0 0.0275 70 7 -
PNIPAM-AA 100:1:9 0.0600 58 Carboxyl
PNIPAM-AAM 200:1:18 0.0600 58 Amine

T: Reaction temperature, RT: Reaction time.
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Figure 1. Average sizes (a); zeta potential (b) of different types of
nanogels in aqueous at pH~7; SEM images (c) of different types
of nanogels in dry state.
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Figure 2. Average size of different temperatures (a); zeta potential
(b) of different comonomer nanogels containing AuNPs in aqueous
at pH~7.
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Figure 3. TEM images of different comonomer nanogels containing
AuNPs at pH~7 (a) PNIPAM-Au; (b) PNIPAM-AA-Au; (c) PNI-
PAM-AAM-Au.
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Figure 4. UV-vis spectra of nanogels containing AuNPs at pH~7.
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