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Table 1 Preparationm ethods ofm agnetic ion ox de nanopartic ks
Preparation m ethod s M erit Defect References
R [9~12]
C oprecipitation m ethod Smple convenient high yield and bw  Prone to agglaneration and susceptbk
cost ox aton
, ) [ 13 14]
H ydo lysis m ethod Smpk hih purity and good Difficult o contol the process p aram eters
particle digp ersion
[ 15 16]
H yd rothem alm ethod Readily available rav materials high M ore dananding on the equ ipm ents
purity good dBpesibiliy and, good crys-
tal shape
N ae R [ 17 18]
M icroem ulsion m ethod row size dstrbution momphobgical mules Imperfect Crystal stru cture
and good disp ersib ility and susceptble to contannant on the sus
face
s , , [ 19 20]
Sotgelmethod s Lower Prone o shrinkage after diying
reaction tmperature snall partick sie
monod spersion  and controllable crystal
type and particl sizcontrolled
Contollable s [ 21 22]
Pywlyssmethod particle sizg and clear surface High cost and uncontollable prepared
condition
M ore canplex prep ara- [ 23~ 25]
Sonochem icalm ethod M ultifunction prop erties tion condiions
Narmow size dis- [ 26 27]

M icrovave hydrothema lm ethod

trbution and unifom shape

Inm aureprep aration process

[3031] [32]

[34 35]

311

[38 39]

[28 29]
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F (53 04 R Eluoropnore Polymer coating
CD133 ,
bt il A
CD133 , , Therapeutic agent MNP core
’ BB L m i Bl
) Permeation enhancer Targeting agent
Kuhara "' CD19"
CD20" Chatterjee '
1
Fes04 (36
’ Fig 1 Schematic illustration of magnetic nanoparticles
’ (MNP) possess ng varbus ligands to enab e mu ltifinctiona lity
’ from a singlk nanopartick platfom
i12 (
) )
Lu
Xu [42]
Fe : - , (NTA ),
NTA Ni, 6 xH is L
Ll (AEAPS) SD, /Fe0; ,
(BSA) , BSA ,
BSA 86mg/g Hedt
L / (Fe 04 /PAA) Cu' -
( DA) : Cu” :
2
TEER Magnetomlcelle Cu? -
0 AL F E{SETIEIN
He unctlonahze Protein
JL PAA /‘04 caputre
z+’
‘ 1 ‘OH

2

[44]

Fig 2 Schemati illistratbn of pote r-m agnetom celle b o conjugaon' *
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, (PCR) ,
, Y g [48]
( ) ( ), DNA( ) (
) (3 DNA ) )
s amol/L [®)
, © s w008
N an ( Probe 1 ~ Probe 1
DNA ) N O
2(1-2), 0 O ARV S/ %og
30 amol/l, W2 B
3 Oh [ 50] Probe2  Probe 2’
3 DNA (51
(PSA) , 300 amol/I, Fig 3 Schanatic illustration of DNA and protein screen—
ing appliatins of magnetooptical sandw ich assay'*®
Y an Lo
S 02 F%04 ’
Lange 2] ( IeG
) (QUID),
) (
G IG) , (M agnetx relaxation) ELISA
Fan >
., HCWNLMBr Au Au”, |ﬁ ©
(Lum inol) : G sk EFle—t BLAHTH
- 10 1 Immobilized Analyte
(LG) 2 x 10 mol/L, primary antibody
_ _ ]gG on magnetic beak
( 4 > HCI-NaCl-Br,
322 Cao  BAGHGE
[ 54 Fe O, H,0, ntibody-go ,
33557 (MB) 3 3- it Lamin Y
(DAB) (OPD), —— |
) (HRP) ( 95, % Hight
4
40 Fes04 Gl
4 Fig 4 Schan atic  Ilustratbn of noncompetitive
> chem ilm nescent mmunoassay by using magnetic beads
Wei ™ (GOx) FeO,

and colbidal gold label for detecting Human IgG '
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( (1) (2))7 ;;z‘-’:’.“_:‘
, 5x10°
1% 10 *mol/L Fe0,

s 33 SSPUF 3.3
) Blank JLIE A ESIUENEN
TMB DAB

A

oF

N
PD

[54]

FQ,O4

Peng [56] Fig 5 The Fe;O,MNPs catalyzed oxiaton of varbus

FeO, pewxiase substrates in the presence ofH,0, to produce

[57] different cobr reactions '™

Wang
P+Fe 0,4 ,

R 1 Bmol/L, (3]

Fe,O
H,0, + ABIS—2H,0 + oxilimd ABI'S (1)

GOx
0.+ gheose™H,0,+ ghiconic acd (2)

N F&Ozt 9

; (2)
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Bioseparation and B ioassay Based on Iron
Oxide Nanan aterials Properties

DU Chong-Lei? DU Wel ', WANG Bing >, FENG W eiYuée, WANG Zhuo, ZHAO Y uLiang
'(S dhool of Environm ent and M a terials Eng neering Yan i University, Yantai 264005 )
* (Labora ory for Bio-M al ical Effects of N anan aterials and Nanosafety and K ey Laboratory of Nuclear Analytical Techniques
Institute of H igh Energy Physics Chiese A cadany of Sciences Beijjing 100049)

Abstract Superparanagnetic iron oxide nananaternls have been w dely used n the b btechnobgy, materials
and environmental chen istry, etc In this review, the synthesis methods of supeparanagnetic iron oxile the
merits and defects of these methods and their application in cel] protein nucleic acid separatbn and
bioassay were rev iew ed
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