Research title: Surface Modification of Magnetite Nanoparticle via Atom Transfer Radical

Polymerization and Its Applications

Abstract

Surface modification and functionalization of magnetite nanoparticle (MNP) have
recently attracted a great attention in the biotechnology and biomedical applications. This report
presents various strategies for modification and functionalization of MNP surface and its
corresponding applications. MNP can be prepared via a thermal decomposition of iron organic
precursors and the particle was then surface modified with various kinds of polymers via atom
transfer radical polymerization (ATRP) to obtain the MNP with desirable properties such as high
magnetic saturation, biocompatibility, water dispersibility and containing interactive functions at
the surface. It was found that the stability in the dispersions and the availability for further

functionalization of MNP have been improved after the polymeric coatings.

This report presents 4 different approaches for MNP surface modification. The first and
second topics present successful surface functionalization of MNP with acrylic acid and
azlactone functional groups, respectively, for further attachments of bioentities. The third topic
describes the surface functionalization of the particles with UV sensitive polymers
(poly(azobenzene acrylate)). The fourth topic describes the surface modification of MNP with
block copolymer of poly(ethylene glycol methyl ether) and poly(dimethyl siloxane) to obtain
polymeric bilayer surfactant. These surface modified and functionalized MNPs exhibit a great

potential for uses in many areas, including biomedical and biotechnology applications.

Keyword: nanoparticle, magnetite, surface modification, grafting from, ATRP



v ¥

A A (Y] A A = Jd Yy aaa a v a v
yor509: MacausiuAeymanluuniinidglfisemedmelsimumuveyadaszaalon

ezmoutayMslszynaly

unAnLo

&% 2 aaa [ =2 1o o d" a ~ s A
Pagiiu msAnwlfseimsaandsuazmsasanyiladdununuieyniau Tusunil Invirie

E4
o w

Jq 9 9 =) 9 4 Yo (] aAav a Y
ﬂ']ﬁﬂﬁgf;ﬂﬁﬁlf]ﬂfl'Nﬂ']uLﬂﬂiucﬁjﬂﬁlwuﬁztﬂ'Nﬂ']uﬂ'ﬁllwtﬂfJﬂ'la\iulﬂTUﬂ'J']Nﬁual’ﬂaﬂ'NaJﬁlﬂ Tﬂﬂ\i']ujﬂﬂullﬂ

=

R = o A a ~ <Y a s A 9
ﬂa']'JfNf‘l’]iﬁﬂ‘kl']LLa3@@ﬂ!LUUﬂ’]ﬁ@ﬂllﬂiWuW'J@Hﬂ']ﬂu'ﬂutlllﬂullﬂﬂﬂ')ﬂW@alll@ilWﬂGlG]fﬂlUﬂ'lﬁﬁiﬁﬁ'ﬁ

= dy a 70 Y A o 491 a = 4
FrTwanavuiuAtouniauazmslszgnd ldauvesoyniafaaulsiuai syniaur Tuuunil lny

v
a (4

[ J aaa { <3 3 o [ 4 a
fNLﬂi"lg‘Viﬁ]Tﬂ‘]JaﬂiEﬂfﬂﬁLmﬂﬁa"ﬁ]“ﬁ@ﬂ!ﬁ{]ﬂq\ﬁlﬂﬁﬁ"ﬁ@ﬁg{ulﬁaﬂ i]1ﬂuu‘Vﬂfﬂiﬂﬂl!ﬂﬁﬁuﬂjﬂuﬂiﬂgfﬂﬂ
Aa 4 a 9 Aaaa a o Aa 1 A I ¥ A
W@alﬂﬂiﬁa”lﬂﬁﬁ"lﬂ%uﬂﬂﬂﬂﬂ&]ﬂﬁEJTW@EILN'E’)“I,?LCHGD'ULL‘]JTJﬂugﬂ@ﬁﬁgfﬂﬂiﬂuﬂgﬁﬂu LW@i‘I’i]’lﬂﬂHﬂTﬂVIN
wvAa 9 [} = 1 ] 3 A a Y o Y a A @ Y
AUUANUADINIT IBU UNITADUAUDIADLUULHANNA Nﬂ'JnJLEU"Iﬂu"IﬂLGHQGHTJﬂTW fﬁlﬂﬁﬂﬂﬁ%iﬂﬂ@nllﬂﬂslu
2’ =\ [} Y di’ A A a Aaaa 1 9 1 = P
u’]!l,ﬁgllﬂllv‘mﬂﬂ‘]fu‘]J‘L!‘WLlN')'V]ﬁ"liJ']iﬂLﬂﬂlJi]ﬂiﬂ'lﬂﬂvlﬂ i]'lﬂNfIﬂ'li'ﬂﬂﬁﬁ]\‘]‘W‘U')'l'f]iéﬂ'lﬂu'liulluﬂuhlﬂ'ﬂ u
A Y a J 9 = o v o al o A 1 Jd o
ﬂ'lilﬂﬁ’t’]Uﬂ'3EJ‘WE]alllE]fl'l,l,ﬁ'Ji]gllﬂ')']iJ’ﬁ'lll'lfl'ﬂrluﬂ'lﬁﬂi3%18@311&@]3%1?13@18@%1&&1@13EJ\??JWH”W\?T]WUUH

dy Aaan d‘ 9
‘WL!W’Jﬁ?‘l’iiﬂﬂﬁlﬂﬂﬂgﬂimﬂu‘]qﬂ

Aav dy Y [ dy a ~ 14 au A A
matei ldmuemsaaudsiuioymau Tuuunil Ini 4 uuanie Tasluauitesei 1 uaz 2

I 491 a YA 1 o aa o o A 9
Lﬂuﬂﬁi’)i’JﬂLL‘U‘UW°L!WTJ@HﬂTﬂiﬁﬂJWQWQﬂGBHﬂiﬂi’)SﬂiaﬂLLGSLLi’)“ﬁLLﬁﬂIVIu@ﬁJﬁ”Iﬂ‘]J e mso 1 luns
° Aaaa = = A dy a ¥ A A I o dal Aa 9 a
vag]ﬂimmsmqmwﬂmaqaﬂauhuuwumwmﬂ"lﬂ 1393N 3 LﬂummmrﬂsWummgmﬂmwaa

A 1 ~ a = a A A 1< dy Aa
IWBINAD VA UBIABLEANYD (woae I uuFUsLASIAN)) LaziTo9N 4 uJumiaammuwummgmﬂuﬂu

=~ J Qa.ll A Y a Jd 24 J a as a
l,l,iJﬂu]’l‘ﬂ‘VIL!“]J“IJ’(,T’EN%uiﬂﬂﬂWiLﬂa@U@uﬂTﬂ@’)ﬂW’f]a!iJE]ii’)iJLL‘U’U‘Uﬁﬂﬂ§$W3NWﬂﬁ!f]ﬂauhlﬂaﬂﬂﬁmﬂﬁ
= J a A a g a d A dy a 3
amamazWaa"l%aammuLWmﬂmﬂuwaamaimaauuuwummgmmmuﬁawu I@’Iﬂﬁﬂﬂwaﬂ1iﬂﬂﬁ®\1
di‘ 9 1 A A Y] A [] Y dy Aa 1 dy 1A o L 9):/1
iosdunudeymantmsaaudsuazivuvyilsnsuuuiurarari inszamnsni lUszgnaldia

Y = Y SN Y = A a
‘V]”NﬂquwlﬂIu%?ﬂTWLLﬁSWTQﬂ1HﬂTﬁl!WﬂﬂUlﬂﬂﬂq\ﬁJﬂﬁgﬁﬁm‘ﬁﬂTW

U

o o 4 [ g a A A Aaaa a @
mdngy : oyniau Ty, uunil Ind, msdaudsiuii, msinaniesnain, ﬂgﬂimwaama“liwﬂfmmu

IV PR REGITRET Y



