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Core—shell magnetic nanogel synthesis in aqueous solution via surfactant

free photochemical reaction

SUN Hanwen'” YU Jiahui' XU Dongmei' GONG Peijun’ HONG Jun' ZHANG Chunfu' YAO Side'
Y(shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800)
%(Dezhou University, Dezhou 253023)

ABSTRACT Core—shell poly (acrylamide) modified magnetic nanogels with narrow particle size distribution were

synthesized in aqueous solution with surfactant free via photochemical method. The size of the nanogels can be con-

trolled by varying the reaction time, or the concentrations of monomer and cross—linker. After Hoffmann degradation

of amido groups, the magnetic nanogels with amino groups were also obtained. The magnetic nanogels were charac-

terized by Fourier transform infrared spectroscopy (FTIR), photo correlation spectroscopy (PCS), atomic force mi-

croscopy (AFM) and transmission electron microscopy (TEM), respectively.

KEYWORDS Magnetic nanogels, Photochemical method, Core—shell structure, Controllable synthesis

CLC 0635, 0611.62, 0644.1

Magnetic nanogels are composites with a mag-
netic core and a polymeric shell, which consists of
polymer hydrogels that are much better than the sur-
face of traditional magnetic nanoparticles in hydro-
philicity and biocompatibility with organism. These
superparamagnetic nanogels are capable of forming
stable aqueous suspensions and can be easily redis-
persed after agglomeration in the presence of a mag-
netic field. In recent years, magnetic nanogels have
attracted increased attention due to their potential ap-
plications in many areas, including enzyme and pro-
tein immobilization!"), RNA and DNA purifications'”),
magnetic resonance imaging (MRI) techniques for
cancer diagnosis, cancer therapy with magnetically

[3’4], and re-

moval of toxic elements from industrial wastes™®.

controlled drug carriers and hyperthermia

Several methods have been developed to prepared
magnetic nanogels'’”’. In this letter, we introduce a
novel method to synthesize magnetic nanogels in
controllable sizes via surfactant-free photochemical
reaction. Poly (acrylamide) magnetic nanogels with
narrow particle size distributions were prepared in
aqueous solution. Magnetic nanogels with amino
groups were obtained via Hoffmann degradation of
amido groups.
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Typical procedures to prepare the magnetic
nanogels are given as follows. A mixture aqueous so-
lution of Fe;O4 nanoparticles, acrylamide, and N,
N —methylene—bis—(acrylamide), without any surfac-
tant, was irradiated by UV light on—line, and stirred
under nitrogen atmosphere at room temperature for
several hours. Poly(acrylamide) magnetic nanogels
were separated from the reaction products with a
magnetic field, and were washed thoroughly with dou-
ble distilled water. After Hoffmann degradation of
amido groups by using aqueous solution of NaClO and
NaOH, the magnetic nanogels with amino groups, or
poly(acrylamide—vinyl amine) magnetic nanogels, were
obtained. The magnetic nanogels were characterized
by Fourier transform infrared spectroscopy (FTIR),
photo correlation spectroscopy (PCS), transmission
electron microscopy (TEM) and atomic force micros-
copy (AFM), respectively.

Table 1 shows typical size of the nanogels, with
the polydipersity index and zeta potential being meas-
ured by AFM and PCS. The narrow size distribution of
the nanogels were confirmed by their low polydiper-
sity index. The core—shell structure and regular mor-
phology of magnetic nanogels were identified by AFM
(Fig.1) and TEM (Fig.2), respectively. By adjusting
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reaction time, or concentrations of the monomer and sized nanogels from 25 nm to 180 nm.
crosslinker, we were able to control size of the synthe-

Tabel 1 Particle size, polydsipersity index and zeta potential of the magnetic nanogels measured by PCS and AFM

PCS characterization .
Z AFM characterization

/ nm

Samples ;
Zeta potential / mV

Mean particle size/nm  Polydipersity index (pH=7)

Before Hoffmann degradation 78 0.217 3 72

After Hoffmann degradation 72 0.241 30 -

iHi
In conclusion, magnetic nanogels with amino

groups with narrow particle size distributions and high

zeta potential were synthesized by photochemical re-

action for the first time, and the new approach will be

of help to production of functional magnetic nanogels.

1.0

Papers will be published about studies with the nano-
gels as magnetically targeted drug carriers.
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