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Functionalization of Fe,0O, Nanoparticles and Improvement of
Dispersion Stability for Seperation of Biomolecules
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Abstract The surface of magnetite (Fe,0O,) nanoparticles prepared by coprecipitation method was modified
by carboxylic acid group of poly(3-thiophenacetic acid (3TA)) and meso-2,3-dimercaptosuccinic acid (DMSA).
Then the lysozyme protein was immobilized on the carboxylic acid group of the modification of the magnetite
nanoparticles. The magnetite nanoparticles are spherical and the particle size is approximately 10 nm. We mea-
sured quantitative dispersion state by dispersion stability analyzer for each Fe,O, nanoparticles with and without
surface modification. The concentration of lysozyme on the modified magnetite nanoparticles was also inves-
tigated by a UV-Vis spectrometer and compared to that of magnetite nanoparticles without surface modification.
The functionalized magnetite particles had higher enzymatic capacity and dispersion stability than non-func-

tionalized magnetite nanoparticles.
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Fig. 1. FT-IR spectra of (a) non-functionalized magnetite
particles, (b) 3TA-functionalized magnetite particles (0.8
mM), and (¢) DMSA-functionalized magnetite particles
(0.8 mM).
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Fig. 2. SEM images of (a) non-functionalized magnetite particles, (b) 3TA-functionalized magnetite particles (0.8 mM) and

(c) DMSA-functionalized magnetite particles (0.8 mM).

80
80 004||Til|u1c
WM’
o %%/%% a
- 20
f? 0 o O_minute
E;i 0 10 20 30
= 80
W 60 minute
5 60 f ==
] b
g 40 0 minute
2 20 /"““"““""ﬁ
8 L/ .
f— o ¥ _ . ]
0] _ _ 10 20 .30
80 B0 minute A
60
C
40 0 minute
20 |
L T R 20 30

Sample height (mm)

Fig. 3. Transmission Flux(%) of Turbiscan Lab. (a) non-functionalized magnetite particles, (b) 3TA-functionalized mag-
netite particles (0.8 mM) and (c) DMSA-functionalized magnetite particles (0.8 mM).
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Fig. 4. Mean value kinetics for coalescence from delta
transmission flux (%).
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Fig. 5. UV-vis spectra of (a)lysozyme solution and the supernatants of sample after the magnetic separation, and (b) cal-

ibration standard line of lysozyme.

Table 1. The amount of lysozyme immobilized on non-functionalized magnetite particles and functionalized magnetite

particles
Support Weight Protein content Protein immobilization Lysozyme/Fe,0,
(mg) (mg/mL) (mg/mL) (mg/g)
Fe,0, 10 0.475 0.054 54
Fe,0,+3TA(0.8 mM) 10 0.475 0.316 316
Fe;0,+DMSA(0.8 mM) 10 0.475 0.384 334
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