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Preparation of polyelectrolyte microcapsules containing
ferrosoferric oxide nanoparticles

LIU Xiao-qing’, ZHENG Chun-li*, ZHU Jia-bi"
(Pharmaceutical Research Institute, China Pharmaceutical University, Nanjing 210009, China)

Abstract: In this study, polyelectrolyte microcapsules have been fabricated by biocompatible ferrosoferric
oxide nanoparticles (Fe;04 NPs) and poly allyamine hydrochloride (PAH) using layer by layer assembly technique.
The Fe;0, NPs were prepared by chemical co-precipitation, and characterized by transmission electron microscopy
(TEM) and infrared spectrum (IR). Quartz cell also was used as a substrate for building multilayer films to
evaluate the capability of forming planar film. The result showed that Fe;0, NPs were selectively deposited on
the surface of quartz cell. Microcapsules containing Fe;O, NPs were fabricated by Fe;O4 NPs and PAH alternately
self-assembly on calcium carbonate microparticles firstly, then 0.2 mol-L™' EDTA was used to remove the cal-
cium carbonate. Scanning electron microscopy (SEM), Zetasizer and vibrating sample magnetometer (VSM)
were used to characterize the microcapsule’s morphology, size and magnetic properties. The result revealed that
Fe;0, NPs and PAH were successfully deposited on the surface of CaCO; microparticles, the microcapsule
manifested superparamagnetism, size and saturation magnetization were 4.9 = 1.2 um and 8.94 emu-g ', respec-
tively. As a model drug, Rhodamin B isothiocyanate labeled bovine serum albumin (RBITC-BSA) was encap-
sulated in microcapsule depended on pH sensitive of the microcapsule film. When pH 5.0, drug add in was 2
mg, the encapsulation efficiency was (86.08 + 3.36) % and the drug loading was 8.01 + 0.30 mg-mL "
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Figure 1 Transmission electron microgram of Fe;O4 NPs
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Figure 2 Infrared spectrum for pure citric acid (a) and Fe;O4
NPs (b)
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Figure 3 Absorbance of nanocomposite films on the quartz
cell as function of wavelength. Solid line corresponds to the
nanocomposite with N=1-9 bilayers. Inset shows the dependence
of absorbance on N measured at A = 287 nm
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Figure 4 The microscopy images of CaCO; core (a) and
microcapsules (b) in the water. Scale bar = 10 um

Figure 5 SEM photography of calcium carbonate microsphere
(a), calcium carbonate microparticles coated with 4 bilayers Fe;O4
NPs/PAH (b) and hollow (Fe;O4 NPs/PAH)s microcapsules (c)
and their magnified image (inset)
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Figure 6 Size of (Fe3;04 NPs/PAH)4 microcapsules
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Figure 7 Field-dependent magnetization curve of (Fe;O4 NPs/
PAH), capsules and Fe;O4 NPs
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Figure 8 The fluorescence microscopy images of microcapsules
containing RBITC-BSA. Scale bar =10 pm

Table 1 RBITC-BSA entrapment efficiency (EE) and drug
loading (DL) of (Fe;O4 NPs/PAH), capsules depend on pH and
drug add in (» =3). pH 9.0, 7.4: Buffer bicarbonate; pH 6.1, 5.0:
Phosphate-citrate buffer solution

pH Drug add in/mg EE /% DL/mg-mL™"
9.0 2 8.41+2.16 0.66 +0.19
7.4 2 10.17 + 3.06 1.26 £0.27
6.1 2 11.96 £2.77 1.06 +0.25
5.0 2 86.08 +3.36 8.01 +£0.30
5.0 1 97.96 £ 1.53 435+0.14
5.0 3 68.66 + 3.81 9.15+0.34
g

AT A B FesO4 NPs F-2 52 FL Rl I il (1 fil
I, EARBITC-BSA N#AIZ54), ¥k T £ 75 Fe;04 NPs
(5% it Tl e, WF9T T LRATE R AN 2 TR e .

PR R LA MR KR Gibbs H HAE, AT
EATREARR . N T YERFREE 28 KR ) £ A A
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