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Preparation of cationic dextran microspheres loaded with tetanus toxoid
and study on the mechanism of protein loading

ZHENG Chun-li, LIU Xiao-qing, ZHU J ia-bi’, ZHAO Yu-na

(Pharmaceutical Research Institute, China Pharmaceutical University, Nanjing 210009, China)

Abstract: The aim of this study is to prepare cationic biodegradable dextran microspheres loaded with
tetanus toxoid (TT) and to investigate the mechanism of protein loading. Positively charged microspheres were
prepared by polymerization of hydroxylethyl methacrylate derivatized dextran (dex-HEMA) and dimethyl
aminoethyl methacrylate (DMAEMA) in an aqueous two-phase system. The loading of the microspheres with
TT was based on electrostatic attraction. The net positive surface charge increased with increasing amounts of
DMAEMA. Confocal images showed fluorescein isothiocyanate labeled bovine serum albumin (FITC-BSA)
could penetrate into cationic dextran microspheres but not natural dextran microspheres. TT loading efficiency
by post-loading was higher compared with by pre-loading. Even though TT is incorporated in the hydrogel
network based on electrostatic interaction, still a controlled release can be achieved by varying the initial network
density of the microspheres.
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Figure 1 Chemical structures of dextran hydroxyethyl
methacrylate (dex-HEMA, a) and dimethyl aminoethyl
methacrylate (DMAEMA, b)
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Figure 2 Size distribution of the dex-HEMA microspheres as
measured by laser diffraction

Figure 3 Microscopy image of dex-HEMA microspheres (a).
Scale bar = 20 pm. Scanning electron microscopy image of
dex-HEMA microspheres (b)
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Figure 4 (-Potentials (ZP) of dex-HEMA-DMAEMA micro-
spheres at different mass ratios of DMAEMA to dex-HEMA.
Values are given as means = SD (n = 3)
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Figure 5 Confocal images and fluorescence profiles along the yellow lines indicated on the confocal images of dex-HEMA

microspheres (DS 3.6, a) and dex-HEMA-DMAEMA microspheres (DS 3.6, b) immersed in a FITC-BSA solution.
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Figure 6 Loading efficiency of dex-HEMA/DMAEMA micro-
spheres for tetanus to (TT) by the pre-loading and post-loading
procedure.  Error bars indicate the standard deviation (n = 3)

Scale bar=20 pm

I UL R R ST 1.5 mgmL T i, A
BT FEH] 75.2%, 1X 0] B LR T BT RO 1) 2
KB T R,
4 TT MMEEFEREMEK PR

AN [ SRR TR B 85 - 3 SR B A sk A A2 B4
TT FIRE UG LI 70t AT I, A RIS ICRR B 1 Ak
BR PR T 2 AN ] o AR A I 140 B 128 7 7] 2R B Pk R A T
DM REG (<10%), FFEERAESR 5 RALM
BROE A BEAR o ) T AT I 1 w8 PR T BRAE PRI R e A TR I
il J TR S 1 R T o AR AS I P 2 77k 3 K5 CLRE I
T 50% [ TT, 1y H BEAS RN iy AT TG () Tl K 1R R 24

W 5.5 KA19.1 K.
——DS=3.0

100} —m—DS=52
X —e—DS=85
o 8
&
]
B 60
5 /
g 40 M
=)
£ 20
=
O

0

0 2 4 6 8 10 12

t/d

Figure 7 Cumulative release of TT from dex-HEMA-DMAEMA
microspheres with different crosslink densities (DS).
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