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The Research Progress in Nanometer M agnetic-targeted Composite M aterials
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A bstract

T he interest of nanometer m agnetic-targeted com posite materials has grown consider ably because of

their unique properties. As an integration of nanom eter technology and magnetic targeted technology 0 nanom eter mag-

netic-targeted composite materials have found increasingly promising applicationsin thetumor magnetic targeted thera-

py field. The composition Opreparation and new research of tumor magnetic targeted therapy application are general-
ized. Finally Ot he future prospect of nanometer magnetic targeted composite materials is also presented.

Key words

0 Od

gooomoooooboooooomuoooboOd
ocooooooooobooooOoboOoooOobOmooooon
gbobooooboooobOmoocoobobooobooooooaon
gboooocooODmoooboobObOoooocoooOnmuOoOnO
gooooooooobboo@muoooobboobob moo o
coomoooooooooooobooooooboOoooaon
gobooooobooocobooooobobboomoboooooaon
gooomoooocoboooooboboooobooooaon
gooOoQoOoodo3gmomoooooooooogon
000000000000 Hafdif(U OO OOOOOO0OO
gbooooooomooooobmoobooobooooon
goooooboooobOooooooooomooooaon
gooomooooobooooboooobbOoo mobooooo
gooooobooooboooobooobObOoooobooooon
oooboooocoboobooobooooOboomooooon
gooooooOobooomooobooooooboooooan
gooooooboooo@muooomomoobooooo
oooooooao

1 Jodooobbboooooooo

11 00
gbooboboobobobobooooooooooo

00000000 oeozo4D O OoooOoOd

oo 0 RMu@Odobooooooobocbooooooooooan

nanometer Omagnetic target ed Ocomposte materials

boboomboooo @mooobooobooo@mono m o
oooDmooooomoobooooobooooooooo
0—00o0b0O0 moboboDbO0o0o0ooboDbOoOb 0 Fe3040
O Oron0OFFedB3M INIOM OO0 M OO0 M OO00O0O
ooo0lygooooooboooO0ooo0obobOOoDbOO0omonono
ooo'NoOoOoo0o'MOoooo00OaAs0o0oooooan
oooboooOmoooooooobobomuoooboo o
ooooooo7r40
12 0000000
gooooobooooobooboboooobobooomban
obobooooooooooooooooOO00oobDOo0OOnm
gobooooboooobbooooobboooboboooobooo
0NoOODODOOODO0OO0OO0 mMOoOooobOooomoao
ooooooooooooomoooooooooD o
O0'y0omooooo0ooo0oooooooooooao
gooboooooboooooboooobboooboboooobOoo
O0oo0oo0ooooboo0ooobOouwgoOOoDODmOoboooooDno
goooooooooobooo@moooooooboooo
gooooobooobobooo
13 0000000
gooooooboobooobbooobooobbooooo
gmmoooooooooobooomoboboooooDomo
gobooooboooobooooobOoooobooooobonoo
gobooobooobocomuooocbboboobomoooo

E-mail Cginrunh@126. com



ODO0O0ooobOOoOobobOooo/booo

gobooboooobobooobmmooobobooobobboooo
gooobooboooobOoOoooo o0 moobooooooo
gooooobomooooooboooobooooooobooo
HafeliD - 7000000 00000000000 O0OO0
gboobooooooooooooobooobobooobooooon
oooOooooooooomooboooboooooomao
gooooooooobooooboboooboooobao

2 DObhoOooooobooobo

oobo0ooobooooooOooooobooobooooDoo
gmoooooooobooooobboobooboooboo
gboooooobbooooboobooooobooooooao
omooobooooooboooboboobobboooo
oo000ooo0ooooo0oOMmDoo00oo0 Ozoo0Oooan
oD oooooooocmoooooboomobooo oo
ubooodooboooooomooooooooooobooo
ubmoooooobodoocoboooobooooooao
oboooomooooboooooboooooboboooo
goooomooooooooboooobobooosod
2.1 0OOOOO
oooooooooooo.bmobobOmooob0oo
gooooomooooooobooobobbooooboobooo
Oo0o0oooOoDOO0OO0O0O0O00O00O s ooo0n
ooooooOo0oooO0oO0000 "job0booboob00ob0on
0D omoOoo@@00000o0o0ooooonooan
o0bo0oobO000ooooDbDD Fr30400000000ODO
00 SozOMMODO Fel304/ SiozOOOO OO MmMODO Fe304
uboooobooboooobomoboooooommoboooon
0000000 0oo0o0oo0oo0o oooko
goboooboboobbooooooobooboooboo
ooo0oooooOoooo0oooooboO0ob0O0b0n0 o0 FeC
ubooooboooooo0muommuooooooooaon
oo0o00ooo0mooo0Oordg@O0ooodigooonooan
Ooooododo0fboobooooooooooomo
obomobooooboooboooobbOoobOOom@oon
ubooooboooobooooobOoooboooan
2.2 0OO0OO0ODOOO
cooobooooocomoooooOooboOobOoobooon
uboooooooocobooocooboooobooooboooo
Do000O0OrfPEGID OO OO PAAOD BO0O0 OPCLOM
O0OPLAM 420000 0000000000 OO0
gooboooboobooooboooboobooobooobOon
o0@@OOOO0O PEGOOODOOmMOOOOCOODOODODO
ooob0DmoooooODbOD0OO0 PEGFE4 0000000
PEGFel040 0000 M OOOO0DOO0DMODDOOODO
omobooooooooobooooobobooobOobDOoOODnb
O00suinmO@@OO00O00D0O0COODOOOOCOO0OO
gooobooooOoOooooOobOmmoobOobooOoooooooan
gooooo
ocooooooOobooooO0oboOoboO0omOooboooboon
Umoboooooooobobooo@moooboooobooo

45 -

goboooobOoooDbOoOobobOoOooboobobooooboo
doo0o0oooODbDOoO0.0o0o0oooboU0ooboboomo O
0MmDoO000)|0000000DDO000o00oooooog
OO0 O0O00OO-OHGNHzOCOOH OO O0DODO.OooDOOO
gooodooomnoobodoooboUobOoUooooo
00 000mMmDO0O hitesanOCsOO 0O ODO0OoOdoDmM
0ooo0oooooooooobOogdooogoooooog
0moooobooomoooo@moobooboooooo
oo0o0DoOwul 3xU0O0OooDcsOUudn reIXOO QOO
00000O0ODOmOoOoobOOCsfe4a 0D OOoDOO
OFe30400 000000 0O0KSPAADIOOODOOOOO
OCSPAAOODOOOOODOOOOODOOODOODO
goooooboooobO0oUooobDoUobobboobobooooo
gooodooodoobodb—0obooooooooog
goooooooboooobbooOUo0o0o0oo moobobo
oooooobooobomooomwooooooooooo
gmoooobooobobooooboboooooboooooao
oooogo o
23 0OO0OOO0OOOO

gob0oooboOooocooOoobooobUoooboo
gdoo0oooboooobO0oUooboDoOobooboooobooooao
0do00o0odooo00oooo0o0ooooooD mooooao
oooooO0oooooOooUooOooOo@®¥oooooooo
go0oOoomObOoooDDOoooDHIBMDO 40

00 O OO0 O Ehylencdiamine tetraacetic acid[ O EDTA
00000 mgo eEbTAMODO0D0ODOODOODDODmMODDO
ooooooboooobOoOoooDOoOoOoobOoobooooo
o000 mobO0o0obObOOooobO00oboboobDwWooo
0000000000000 mooDoooooooooo
gooogooooobobbooo0o0oooomWmooooo
000000000 EDTAUOODOO FBO4DOOOODODO
00@ModobO0b0o0UoooQobOb0oOoOoOobO Felo4
EDTAODOOODODOOOODOODODDOOOCOmOOm
0000000 bob0o0bmDODD Fe040 EDTAD O
00000 O0O000O0O0CO0OD0ODO 0000 OFe304 EDTA
godoodooboooobO0oUoobDOoooobDOoUobobooo
do00oo00moobObOOoOooDOoOoboowro
2.4 00O OO0OO0ODOOO

goooooooooobooOoboooopooooo
0goo0OdoDO00oO0obObO0oOooObDOogoobOgooboDbDOooo
jooooooboooboooooooomobmoo
goooooboooobOoOoooboOooooboooobbooboo
gobo0ooobOOoooobOOoUoooobbOpboobboOooo
0mOoOoobO0ooooooo

3 00

goboomooboooboooooobooobooo
goobooboboboooboobobobooooobmaobo
goobmoobobobobobobmooooooo
oobooooooo0omooooooooooommon
obobbooooboobomoooobooobooooD @ o



46 -

oooooooooODbOooobObObOomooOoooooDooo
obomoobooobooobobooooboboooobobooo
uboooboboooobmoboboOooOoobooooDoObOOo
gbooooboooooobomuooo@moooooooo
omooooooboooobboooooboooooboDbo
gpoooooao

gbobooboobooooobooooooboooooono o

ooooobOoo@moooobOoooboooobO moooo
oooooobooooboboooobooooboomooo
gooooooo

ogood

Gangopadhyay POGallet SOFranz ECet a. Novel super-
paramagnetic corelshellOnanoparticles for magnetic targeted
drug delivery and hyperthermia treatment [J] . IEEE Trans
Magnetics[1200500141M00141%4

Christoph A ORoland J ORoswitha SOet alt In vitro and in
vivo investigations of targeted chemotherapy with magnetic

nanoparticles [J]. J Magnetism and Magnetic Mater 120050
2030389

CaoJ QOWang Y XOYuJ F Oet al. Preparation and rad io-
labeling of surfacemodifified magnetic naoparticles withrhe-
nium-188 for magnetic targeted radiofherapy [J] . J Magnet-
ism and M agnetic Mater (12004 02770165

Yang JOPark SBOYoon H G Oet al. Preparation of poly E
caprolactone nanoparticles containing magnetite for magn etic
drug carrier [J]. IntJ PharmdJ2006 (01324 0185

Zhang Ch FOCaoJ QUOYin D ZhOet al. Preparation and ra-
diolabeling of human serum albumin [H SA Gcoated magne-
tite nanoparticles for magnetically targeted therapy [J]
plied Radiation and Isotopes(12004 (0611 1255

Hafeli U [Pauer G [Failing SCet al- Radiolabeling of mag net -

. Ap-

ic particle with rhenium-188 for cancer therapy [J]. JMag-
netism and M agnetic Mater (P2001(225(73

Hafeli U O0OYuJ FOFarudi F Oet aL Radiolabeling of mag-
netic targeted carriers LIMTC Owith indium-111 [J] . Nucle-
ar Mdlicine and Biology[12003030 0761

Chang Y ChOChen D H. Preparation and adsorption prop-
erties of monodisper se chitosan-bound Fe30 4magnetic nano-
particles for removal of Culll Oions [J]. J Coll Interf Scill
2005 0283446

Mekala S RODing J. M agnetic properties of cobalt ferrite/
Sioz nanocomposite[J] . J Alloys Comp 02000 0296 (1152

10 Womiak M J OWozniak POBystrzg evski M Oet al- Magnet-

11

ic nanoparticles of Feand N d-Fe-B alloy encapsulated in car-
bon shells for drug delivery systemsOStudy of the structure
and interaction with the living cells[J]. J Alloys CompO
2006 1423087

goomobomobm. oo N-ODOOoooooogoo

gooDbOO0oOoOooDbDOE. 0000ooD @xoo3ms
(1187

googd

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

200009002100 90

Cao ZhengguoOZhou Siwei OLiu Jihong. et aL Preparation
of superparamagnetic Dextran-coatcd nanoparticles used as a
novel gene carrier into human bladder cancer cell [J]. The
ChineseGerman J Clinical Oncology (02005 04331183
GarciaCerda L AOTorresGarcia V A O Matutes-Aquino J
AOet al. Magnetic nanocom posites [ preparation and charac-
terization of Co-ferrite nanoparticlesin a silica matrix [J] . J
Alloys Comp 020040369 (148

Yellen B BO Forbes Z GOHalverson D Set aL Targeted
drug delivery to magnetic implants for therapeutic applica-
tions [J]. J Magnetism and Magnetic Mater [0 200500293 0
647

AxelJ ROMichael D KOChen H T Oet aL Magnetizable im-
plants and functionalized magnetic carriersd A novel ap-
proach for noninvasive yet targeted drug delivery [J]. J
Magneism and M agnetic Mater 120050293 0633

Andrew D GOGiles R. Mathematical modeling of magneti-
cally targeted drug delivery[J]. J Magnetism and Mag netic
Mat & (0200502930455 4

Hafeli U 0 OSweeney S M OBeresford B A Cet al. Effective
targeting of magnetic radioactive MY _microspheres to tumor
cells by an externally applied magnetic field [J]. Nuclear
M eicine and Biology (01995 (02221147

Hafeli U I Magnetically modulated therapeutic systems
[J]. IntJ Pharm 020040277019

Campo A DOSen TOLelloucheJ POet aL Multifunctional
magnetite and silica-magnetite nanoparticlesd synthessO
surface activation and applications in life sciences [J]. J
Magnetism and M agnetic Mater 1200500293 033

Huang X HOChen zh H. A study of nanocrystalline
NiFeZ04 in a silica matrix [J]. Mater Res BullD 20050400
105

Zhang Sh PODong D W OSui Y Oet aL Preparation of core
shell particles consisting of cobalt ferrite and silica by sol-gel
process[J] . J Alloys Comp 2006 (04150257
oooDooDoDmoDoOOm. 00000000 oo0oao
Fe304/SiozO O OO J). 00000 O 200502940034
Ramanuyjan R V O Purushotham SOChia M H. Processing
and characterization of activated carbon coated magnetic par-
ticles for biomedical applications [J]. Mater Sci Eng CO
2006026 (134

Kuo SLOWuUN L Electrochemical characterization on Mn-
F e 4/ carbon black composite aqueous supercapacitors[J] .
J Powder Sources2006 (0162 (01437

o00@moD. o000 -Fc10j@ooBR]. 00OO
000 0O 2002043600563

Zhang Ch FOSun H W OXiaJ Y Uet al- Synthesis of polyac-
rylamide modified magnetic nanoparticles and radiolabeling
with B3Re for magnetically targeed radiotherapy [J]. J
Magnetisn and Magnetic Mater 02005 029300193

Sindhu SOJegadesan SOParthiban A Oet aL Synthesis and



28

29

23

24

25

26

27

28

44

45

47

48
49

88

charact erization of ferrite nanocomposite spheres from hy-
droxylated polymers [J]. J Magnetisn and Magnetic Ma-
ter 02006 029601104

Sun HWOYuJ H [&t aL Novel core-shell magnetic nano-
gels synthesized in an emulsion-free aqueous system under
UV irradiation for targeted radiopharn aceutical applications
[J]. J Magnetism and M agnetic Mater 1200501294273
LacavalL MOGarcia V A POKuckelhaus SOet aL Long
term retention of dextran-coated magnetite nanoparticles in
theliver and spleen [J]. J Magnetism and Magnetic MaterJ
2004 0272-276 12434

Saravanan M OBhaskar K OMaharagjan GO et aL U Itrasoni-
cally controlled release and targeted delivery of diclofenac

sodium via gelatin magnetic microspheres[J] . IntJ PharmO
20040283071

oo03s00

GiannimarasO Eft himiosK outsoukos K&t al T he aystalli-
zation of calcite in the presence of orthophosphate[ J]. J
Colloid Interf Scil11987 O 11620423

Nancollas G H [Bawada K. Fifth International Sym posium on
Oilfield OSan DiegoPaper SPE 8992[1980

TitiloyeJ O [Parker S C [kt aL Atomistic simulation of cal-
cite surfaces and the influence of growth additives on their
morphology[J] . J Cryst Growt h (11993131533
goobooobbo.0booooobobbbbbooooo
oo000[J. obob0oob b2002@8r046
oo0o0booboOd.00oooOoboOoooboOogy.oogoao
2003081100941

Nanollas G H [(Reddy M M. Crystal growth kinetics of min-

erals encountered in water treatment processes. In Aqueous
Lo

004300

Edie D D- Carbon[]1998 (136(4 [1345

Edie D DORobinon K EOFleurot OCét al Carton0199401
326111045

Wang C YOLi M W (&t alld Carbon J19980136[112[ 111749
WANG Chengyang Li Mingwei Zheng Jiaming et aL
New Carbon Mater 02003 J18 [1[T10

000 MO0OmMDOO.00000 02001016[2[166
000 M0D0MO00M.0000000 002000025
(BB

ooo.compoooOooOoooUooomogooao
000J 00000 O 2004

Stoner E GOEdie D D. Carbon(d19900190 (1180
Rhee B SORyuS KOInSJ0et aL Carbon11990 090 (178
Cha Y JOLeeJd IOShim H BOet aL 21st Biennia Conf. On

31

32

29

30

31

32

33

g g

57
58
59

60

61
62

63

Park J HOIm K HOl.ee SH Oet all Preparation and charac-
terization of magnetic chitosan particles for hyperthermia
application [J] . J Magnetism and Magnetic MaterJ 20050
2030828
Wu YOGuo JOYang W I[[TJet al. Preparation and character -
ization of chitosan-poly Cacrylic acidO polymer magnetic mi-
crospheres [J]. Polymer (02006 (0475287
0 oo ™. obooooobbbbboboo
OOd[J.00000000 D0 0200402200660
goomoomb. O00b0dDb r40O0O0O00O0O0O
O0J]. 00O0O0O0DO0O0O0DO 20062901070
J0@mOoOomoOO0Om. 0000 FE30ODEDTA OODO
0o0ooooooooo[d). 0o oo o zooseire
182

Mooad O oo

Environmental Chemistry of MetalsOO Rubin A JOEd. Ann
Arbor ScienceDANnn Arbor Omid1974

OooOoooc0o.000oO0ooooooooogaorfa.
00 00 2005090733
oo ooooom.oooobooooboo
oo0oo0O[J. 0000000 0 01999 03301000110
goboobboo0om. ooobooooood prPOODO
oooof[J. 0000 0200028 MO%
gobooobobo mmoom.0ooooooooog pp
O0o00gooo[J].0000 2000028005
O00@oomo m.0oo0ooooooooofd.
0000 tPoo4B4HAOB2
gooooo.oo@momoooooooooooan
000000000 0O0OO[d.0o000d 2o0s5Ieoriao
oooog o oad

Carbon [Buffalo111993. 74

Shim H B. Kim C JOPark B BOet al. Carbon01994 1716
00000 0OD0.000000 0197020060013
O0000O0O0O0D00.00000000 02005026(105%
OO0 @MO0.00000 02003081381
000DCO0OOO0mMOD0 000 02004 (19081599
Yih-Ming Shyud Franklin Chau-nan Hong. Diamond and
Related Mat er 120010010124 1

Vladimir | MerkulovOAnatoli V Melechko M ichael A Guil-
lornét aL Appl Phys lettJ200107902970

J00bo0o00ooDDbO.0DDO 00 02003017051024
Shen X OGang R ZONie Y Oet a. J Magn Magn Mater O

20050288897
gobmOoO.00b0000d 020050200801608
woog 0O 00



