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Encapsulation of Magnetic Nanoparticles with Polymethyl

methacrylate using a Simple Emulsion Solvent Evaporation
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Abstract
In  this solvent

evaporation technique was

research, a simple emulsion
used to prepare the
polymer capsule containing magnetic nanoparticles.
The polymethyl methacrylate and iron (lll) oxide
(Fe,05) were used as polymer shell and magnetic
nanoparticles, respectively. The obtained capsules
were thus coated with chitosan using slutaraldehyde
as a crosslinker to connect chitosan chains presenting
amino group on capsule surface. They would be
applied in biosensor, protein separation and so on. It

was found that the prepared capsules were spherical

with the average diameter about 2 Um. The zeta

potential was approximately +36.60 mV due to the

coating of chitosan.

Keywords: Encapsulation, Magnetic Particle, Simple

Emulsion Solvent Evaporation
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Wiia n1Astan (methyl methacrylate; MMA, Aldrich,
Wisconsin, USA; purity, 99%)
nedutinldozgiidonsenledifuigainnsd

iliusanslaaniseiu
wian (1)

aantym (ron (I oxide; Fe,05,< 50 nm, Aldrich,
Wisconsin, USA; purity, 98%) WL‘TJU’S’&@LL@JMﬁﬂ
Tnuna@suiUosdainn (potassium  persulfate; KPS,

Unilab; purity, 97 %) ﬁwiﬁu%qwéimamwmmmau LATND
do0nTLoiadau0) ¥oslunu NouolodLew
(polyoxyethylene (20) sorbitan monooleate; Tween 80;
Aldrich, Wisconsin, USA)‘L%LﬂuﬁhL?Nﬂﬁﬁ%ﬂﬁLLazT%’Lﬁu
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B PMMA+ Toluene

JUN 1 UHUNINTUABUNITLATINNDALUTIALUNIATLAN
ualgaguauntauluwman (I senles lagldnissave
diasatsuuuireluszuuddadu

inTounedTiawmInTaauAUTaiueun AU luman (Il
vonlyd (Fe,0,) lnglanisseivedaagarguvudigly
ALIGHALI]

ﬁwaﬂémﬂwaéLmﬁaLumﬂ'%l,amﬁLm%ﬂﬁmﬂ%umaw,mm
azanglulngdu luvaugiioyniauluveamdn () eenlud
azthlunszanedeglunsaleladnriou nFntu naur
aesdruinmoiundaliu Fednsuda 500 seuseund
Uszanas 5 Wit avldsunisunienanansyans (dispersed
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N9 PMMA  Fe,O; Oleic Toluene H,O*
NAABY () (9) acid () (pH
(9) 12)
(9)

1 0.45 0.05 2.50 45.00 90.00

2 0.45 0.05 1.25 45.00 90.00

3 0.45 0.05 0.63 45.00 90.00

a4 0.45 0.05 0.63 30.00 90.00

5 0.45 0.05 0.63 15.00 90.00

*H,0 (pH 12) USusg 2 M NaOH
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(~—NH)

. . Tween 80
( )
‘ . Glutaraldehyde
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PMMA/Fe,0,
particle
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9 9

PMMA/Fe,0,
particle coated by
chitosan
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Inter Co. Ltd., Thailand) 4aznaniganssAUBIANATOULUY
doan1u (Transmission electron microscopy; TEM; JEM-
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fomaianisnsziduas fiyu 165° fgumgiivios was
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and 5 x 10° A° (pores), 7.8 nm (i.d) x 30 cm (length),
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permeation

wnszlalasyusuduansimn wazmnangiiiivesanaly
lalngudiemalingd3ddaauninslnlnums (UV-visible
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Wi (glass transition temperature; Tg) 7 107 897
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n$u Tanuniamndsianunsansaain 16 duiiviua
nsaleladn 1.25 n3u uavgasivuin (vumeyniadslng
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3 ¢ & o ' a
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16 e 3 10m

10 um 10um 18 2 100

§1J17i 5 optical micrograph ﬂaawﬂﬂﬁﬂﬁu (a, b uaz c) nau
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