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ABSTRACT

This work describes the preparation of functionalized magnetic nanoparticles (MNPs) and their bioapplication to human DNA
separation. Silica coated MNPs were prepared by changing the volume ratio of tetraethyl orthosilicate (TEOS) for controlied coating
thickness on the original nanoparticle of MNPs. The sol-gel process in silica coating on MNPs surface was adapted for relatively mild
reaction condition, low-cost, and surfactant-free. And then amino functionalized magnetic nanoparticles were synthesized using amine
groups as surface modifiers. The result of adsorption efficiency for human DNA with amino-functionalized silica coated MNPs was
calculated as a function of the number of amine groups.
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Fig. 1. Schemetic diagram of DNA separation with with amino functionalized magnetic nanoparticles.

Fpale}elake)



oli=dgisl 2K VAt e 0183 Human DNAS] 274 APE 607

Fig. 2. TEM images of (a) magnetite and (b) silica coated
magnetite.
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Fig. 3. X-ray diffraction patterns of magnetite and silica coated
magnetite.
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Fig. 4. VSM analysis ; (a) magnetite, (b) silica-coated MNPs
(10 mM), (c¢) silica-coated MNPs (20 mM), (d) silica-
coated MNPs (30 mM), (e) silica-coated MNPs (40 mM),
and (f) silica-coated MNPs (50 mM).
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Fig. 5. XPS analysis of amine groups modified silica coated
magnetite.
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Table 1. Atomic Concentration of Surface Modified Silica-
coated Magnetites (Si-MNPs)

Atomic Cons.%

Name - - -
Si-MNPs Monoamine Diamine  Triamine
O 1s 62.76 58.36 56.29 54.63
C s 17.72 17.01 18.61 21.55
N Is 0 332 4.50 5.56
Si2pip 2p3n 19.52 21.31 20.60 18.26
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Fig. 6. Electrophoresis image and adsorption efficiency of
human DNA with amino functionalized silica coated
magnetite. (R: Reference, M: Monoamine, D: Diamine,
T: Triamine)
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Fig. 7. Electrophoresis image of recovery efficiency human
DNA with amino functionalized silica coated mag-
netite. (R: Reference, M: Monoamine, D: Diamine, T:
Triamine)
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