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(X" +2°)
H.a’k 2H x*a’k
— H _ 0 + 0
P [ C X242 (x2+22)2j

o w, 2 (222)% A1¥e x F AES dEhd Zlola 2 (2.23)
A9z F ARS dEd Zlolth ¥ 24+ 4 (2.22)9 (2.23)
o et YA slojofel ol A IATE W= AVIHE z 7k 20, 30,
40 pm o o 7} F

el thall ekl Zlofvk. o] w Aol ARt

A AR AF d = 229 pm, YA gfolo]o] RHAlF a = 8 um,
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elEow @yt ol Agdd F, , F, =F U sholofd

ulgko)t}, 9lolo] Q& AlZEe] A 2o g ol Ty wigko 7
ol Agata k. 58] UA stolold F4E& 7FOR 2>10 um Q)
GololM A7 g A4 YAE % doz Wol = WFow Fgaty

olgol F=s P oyt Qlrk thAl wakd, A A7 Fy ol o UzA

O

solo] 9% Aty ¥ W A4 Uxpel F8eE A7, F, o
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) 5o Erot NAIRIG TOROBEGRENONY

-

|—2z =20 um|
|—e—z =30 um
|——2z=40 um|

20 30 20 10 0 10 20 30 40
X (um)

(b) . Fyp Magneticforce(zdection)

P NS E N S N M
X (um)

Y 24. AE d=229um < A AA7F = 3 a) A AR X H
W w FAGste= AVE, b)) A QA 2 F WFow FAFs=

A719.
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Fm, Magnetic force field

20 , : : .
15 B ‘. : £ .
% 3 FiE
’, —._ ~ \ ! - __:' _“‘
E = W & Rig o2 B & 5
\%’ 10 I 11‘” fl-’/ ‘; o ;\Q\ é = -...~ \\.‘ o ; .
Fa g — —_— N il
N g by e SN L L A
S PRI/ 2% o S N
Yy ! } !
5 Ty HH{JJ’I;/ N ‘Lk};“l i
) N Nl A §
! SRR (e
S ot
% a5 A0 s 0 5 10 15
X (um)

a9 2.5 YA golo] FHoA A AR gt AU1E Y Wk
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A3 A7FE 71 vrolA % wA H A2A

A1 etolaz FA4 AE Fol 24

1% 249 YA gelojrt wEE g AR F oz F RS
Aum A golols A% shesE A4 QAT we @
2717k AR 23 ool A YA Uz shelo] FHg ALz
u, YA glojojo] FAHor FEel Ad wigol] =o] oA o

A9 AAEel AW where] 2ol oA HuW 2

L

gl A7

e A A AAE Alofshs | argste] & W Sojeth

webd A PaEe]l AW wheke] Bo §HoES s 0] AA
e,

gy YA glojolo] TS z=0pm o2 oS w, z2>60 um

W AY veA FEe BEeslvh AEth A4 QAL 2 F A
gdelel AN FH7] WE] BE A4 Y7k AL oz
2YeEs &7] fsiMs Al Al Eel z,, 7k 60 um o]ste]ojof
g Aolet, @, YA solojo] Fa A U] At UF
AR R, 9 zol mE s Zol AN A4 AAF Alele)
s1Sojaiet. weba] YA glolojo] ulg} ozt l6pm e wW, z %
AellA 25 um 1 AFRE AY Folrt AASFEE stel 30 um 9

=015 7= Ade 2 s3lth
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ofF et 29 molar FA AE Sl A YA YA gkolo]
FHE A o, Ad vgor FEs wded i z7F 25 um <l

2

o

>

AR A FAJAt A7

| flow

30 um - channel

N T
| ) 1L o PDMS

\ 4

t glass
the origin N1 wire
% 26. PlOlAE #A ME A SHEE.
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A2d YA golof 7z 2A

a¥ 280 A A BYE 9 vholAaR fA Ad A

td
1>
o
I

282 AAG molaz fAl A2 AA mAEelth Mg
wieholl = A A YA golor) A QAo §% ekl thale] zhzt
6. 6, T 7l WF T2 Fo vk Al 289 Al 1EeA
A AAH YA sfoloj= &R Fdd AT FHol FoAE
ApgtEo] FRAoR FS AVFE st AE HF A dAY
A Aeld = ok A 437 UA sfolo] FRE
Az o Zge= 9 F, ¢ F, ¢ld, o] 95 Alo]9 #¥d& YA
sfo]oj7} 71&olzl A% @& AT £ Utk ol AA YA UA
gfolo] F3 AFE =2 AAY 5 A v otk =, nidel
ZY YA efo]ofo] 7]stet xE o]

PAE 2 5 vk

ofo

sfo] Az thE A7le] A4

A 24 A3 A 1F slolaw Al A ol AA 94 2
Z Aol Qoo o xo EAFE A A= YA glolo] FHES

A wf YA gfojo] FHOoR E¥et z7F 25 um Q1 AE nlHol A

1S
(=

FA9n 9T £ Aok webd xy Bd Aelde §3
!

Ac, xy H@ AelA A4 ARl Ages qEe o

tlo
—V‘—l‘

tot

F, =(F,, +F,sin@)x+F, cosfy (2.25)

A (225904 F, <F,sind(F, +F,sind>0) ol A4 A7 U=
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dolel2 Ewsta, F, >F,sin0(F, +F,sin0<0) old 1z sjojoj=
Sash] Rah 55, F =F,sind(F, +F,sin0=0)2 A el A 24
U= e FRe g8 lE x FoAAANA FAEHL y Fomw
wAddth Ao Ad A= UA gololE wekx] F s
2AoA Ak, 29 272 z7F 25um Qd wl, A PR} v §E o
x 5 A2 Py diresion) = Fme + Fy8in6 )= VFERA Zojt A glo]o]
W] By Aol A Sk 9 ol ke ® uelrbA RaEtn
= wet BASA y F AolAMRt FHJAY. =, vigel 2™

o ANeeH FEE gl AY U AY & oF

| — Ferromagnetic(Ni)wire_ [ | .S .

i i i i i i i

X (um)
a9 2.7, z=25um 4 W, x F WFAA A A=A FgetE= g

BE AA.
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m——p MB1 flow path
=P MB2 flow path

Magnetic field H,

sample
— & &

buffer

\,E_Q A

outlet B

magnetic bead 1 (MB1)

—

magnetic bead 2 (MB2) -

non-magnetic bead

H small Ax

outlet C

/

L=
A

b rlo]A 2 fA A A

B
pal

g 4

a9 2.8. A YA £
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YA slolozt A AR olF Wl tial s1EolA Foldlt
2% 08 A A4 YA UA solo] 3t ofRE AT

6 @l wet Fysing o gol Wass] Wil F, +F,sind
55 AT & 93 AN YA YA sfolo] FHINE AFE 5

=
A Bk olyet AME wEoR MR o& 479 AH dAE

welaty) galdE ALe 0 Aeo] Featt
2% 28604 6 wE 71goln UA glolol 3 WAl 6, W
N1goln LA gololE F wA golojetn Yyath R g

YA Eea"d AL WY 94 A9 AsA Fom sgd
Az e a9 A4 A Rtk AVt Ae A AR A
A 1, 2 2 AN 9AE AY 94 20kn FE @k o] o, 1A
sfolofo] WA a & 8 um, 9% A% 471 B, £ 0.2 Tolxn
A4 QA F9 &% Vot 8 mm/solt,

WA, QApEel MY FATAA FURW w95 A
uhebe] U sfelofo] odl 9% WA ¢hons FF(aminar flow)o
el ol% Aol Mk glol T A How oF@th Teuh A4
YA Aol WA sfololzt REE 4714 A IF WA
o)F Aol Wak ATk WA Ak A AA4E TR AL
A GAE] g wF Alwold A wA UA dololE Fatetx P
slolol2 wet olFelelol @rh wed A AR 12 mF

Fu > Fysing #AI2 S whSatojof gt I9 2.9+ 2 A A=
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6 W 71Eo YA slolo] FHE AuA uw W IS e
Aotk A AR 1, 2 BF oz 7F 25~50pum 4 o, YA gojo]=
sHetA ALF k= 6 = AYsdnh A dAEo] oA FE9

Ad wigor wy 7] dojrw z F A fAAE 1LYsty 6 =

O

eyl o] W g & 5ok,
3 WA U golol mek ol AY AAES solof LR

e Eg 4 Az gES Enh 2d OF 6,0 /1
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Pz

A

]

i\

X
T A YA glo]o] & whuAl H=d], o] well= A dAb A6l &%

i)

web dAgstelol @tk F A4 WA 12 UA dololE Fust
A QAR 2 U7 shololE EakshA %a) el sof AR T o%
AR AW 4% FEStlor @tk 1Y 2102 7t A4 UREel 4,
WF 71g0l1 UA solo] FAS Az W Wi P verd ol
A4 QA 12 Fy <Fysing, o5z U gololE Butste] 27 B
o1 A4 A 2= F, > Fysing, 0] 2% ghojol g Euaix %l
sfolo 2 e} o]Edo] E7 Com olBdhA WLk oled wUANEG
WESE 0,2 45 B Ausdth mAy g4t EF A AN 94

15 =7 B, MY A 2+ &7 Cox 747 #eE F s A4

-

6% AdEsgn. E 21e AR BE 21E e A Q47 6
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% 21 A% T 279 A4UA UA golo] £ on

U sjolo} 53} o}
A4 A+ 1(MB1) A YA+ 2(MB2)
6 =5" X X
0,=45° 0 X

A= A4 A 13 A4 AR 2 BE 4 oA YA solols
FaahA Eaka A dololE wet oA 6, AN AY A4 1S
YA gololZ Faeta A4 94 2- FIEHA Rath Az gE
2718 A A QA 19 A QA 2 wbee] ZE U gojof o]
aretd pxel da $EE AR OE ol% Azs we 4 &2

frEse] weH,
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MB1(d=229 um)at0, =5°

.

: ! :

me, magnetic force (nN)

“l—e-F, ., atz=25 um]|

-+-—me atz =50 um

| _ | | : | [=—Fjate, =5°
o 0O 40 -30 -20 10 O 10 20 30 40 50
X (um)
MB2 (d=4.96 um)ato, =5°
(b) 4 T T T ! ! ! ! ! ! !

Z

£

@

o

S
.0 j

© :

= i

=) i

] i

=

“ i i i
E |eFuxatz=25um|
S |—=—F__atz=50pumi|
: mx
i ,= , —Fd at 0, = a°

'-450 40 30 20 10 0 10
X (um)

20 30 40 50

3% 29. 6,=5"2 ®, (@@ A9 A 1(d, =2.29um)°] ZE3t= 3, b)

A4 QA 2(d, =4.96um)ell F-E3H= 3.
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MB1 (d =229 um) at0,=45°

=
—
T

X

Fm_, magnetic force (nN)

—-—F_ atz=25um
—F4ate,=45°

'0'-%0 40 -30 20 -10 0 10
X (um)

20 30 40 50

(b) MB2 (d = 4.96 um) at 0,, = 45 °

T T T

T T T

me. magnetic force (nN)

—a—me atz =25 um||

—Fdat92=45°

30 40 30 20 10 0 10
X (um)

20 30 40 50

29 210 6,=45"2 W, @ A4 QA 1(d, =2.29um)el FgEE @,

) A4 R2(d, = 496 m)e] BEe 2.
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Fo>Fysing o 3%, 44 9452 U4 golo 2 met 33
FAA, o] "W, UA solo] ¥L AFOR X' F PO gololE
W U golojr} ol ¥ HRe| Ay QAT WEHow we
2112 93 T2E AAE A dololel s A4

A7k e g WFE UEndl golth geloje] ¥ ROz

fEe BPol Faa A ¢ F Atk WA A AAE UA

> = = 2 = S S S 2 - P _,,_ — iy

500 450 400 350 300 250 200 150 -100 50 0
X' (um)

3% 201 93 FEE 7S YA dolofel s Y A v

LB
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upzleo 2 - 79l 2,12+ processing RIS AMEElo] MR UE
719 A A EelE s AAE wlelaE fA Fe AlEdeld
g Axpolry. & 2.2% AlEHCIA Al ARES 2HEoH AEE
AAG wf AA A AR 3 A4S SE 2 7k aEsk Fo)
WEH, A JAES BEe 7 F A9 f9 AN FdE A4

PAre] A717F sz

mo

A8 Zo] ol EEAFEEZ JHdw

m

WA A QR 1ESNI AL QR 208 E BE 5T wE
Agolxl A WA YA sjelolg met Basl Aot} shojold)

EREAN BolA] FE ES A AR UA golol HeT 1

e

O 457 9E Zleolxl F oA YA elolojE WAl Ha H7]7

-

Ao A4 QA 12 TR Fdete] T BR olEwdth 1y 477}
2 A QA 28 F oA YA slololE EBdelx Eati gololF
weh FaAst] gAolthl Al T WAl sholojo] LR o] T
Cz olFalA Atk 3, AY wiete] Ze Q= YA stolojo] 7]aatA
Fxel oa) A4 PRI A QA 25 MR UE oF ARE wet
AQe §5aA H1 A gE Ereld Rede gEan. 4%9

A4 larse] BxE Agud A4 A 12 y'=190 um A oA,
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A4 QA 2= y'=400um AGANA AEHAG T YA sho]o]
A Txe A% avel o8 TPHoE F& FA(Ay'=10 um)elA

grEe A4 947t AEHT des ¢+ Aok

¥ 2.2. AlEFOIA =4

o]F-o] A%, B, 02T
AR FY FE, vy 8 mm/s
A3 dAF 1 AE, d, 2.29 pum
24 A 2 AE, d, 496 um
YA sholo] WA E, a 8 um

6 57

0, 45 °
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a9 2.12. A7) 4A BEE A% violA= #A Ad AEHIA 23
(@ A4 A 134 2 25 R AA oo E we} o]F, (b) R WA
glojo] o B F2 HY FS 71 AR 2F,(0 A dA 1S F
A goloE FHst A AR 2 & FFHSHA X9, @) A AR
27} F AA golojE me} o]FIrt £ F-EolM BF, () &
=794 A2 A A 2B
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ok
oX
PN
M
S
o
Y
&
ol
ol
2
°
i)
kit
l
O
2
w
<
=
o
E’/
O
al
o
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stolo] W& HsA 7| gl ¥old fA AEY FTAA AFL
7bFsatA $18te] 33 pum FA9 ¢k PDMS ¥& /dgith 33 um
T ¢k PDMS ®hg @738t SleiA 13 AnelA 7IxE AAT
PDMS €95 Y glolofrt Azte 715 9l =323 F, 1300 rpm?]
HEZ 60 2 B¢ 27 FHIFG13] o] F, 80 °CY Eo|M 443t
Bk 48 vk A

AA AFE YA gpoloje] vulE 2lum ol ol 15 um o]tk
a9 3.29F ¥ 33% AA AlFE YA sfolo] i dw|A ARlolth

A owA yA glo]ojrt Y[EolX ZtE= 5.05 C oM, F WA YA
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gfolol7} 7]&ojXl 7t = 45.14 ol

(a) Seed layer
Glass : Cr/Au(100 A/2000 A) deposition

20 pm _ (b) AZ 4620 patterning

DN N o) v ciecrroptring

216 um

Ni maximum saturation polarizationat 0.6 T

16 pm
.
16 pm (d) PR strip
T
v
33 um (e) Passivation layer
e : PDMS coating

a9 3.1. Y2 gojo] A WH. (a) 72 71¥ Al Cr/au At T TH,
(b) AZ 4620 ZFA S AHE3t =5 F3 AF, (o) 16 pm £018 YA(Ni)

A7l &7, ) Z3A AA, (e) PDMS ZH.
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¥ 31. YA &F 34 24
o9 WAY AT TFF 10 mA/cm’
3 &% 0.13 Wm/min

pzs

7] 23t AZ 4620 AR 2A 2A

i

HMDS priming

2500 rpm, 500 rpm/sec, 7 sec

Spin coating

900 rpm, 40 sec

Soft bake 85 T, 10 min
MA-6, 25mW, 75 sec
Exposure
Hard contact
Develop AZ 300K, 8 min
Cleaning DI rinse
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Ni wire —

substrate

a3 3.2, AFE YA glojo] H.

" Ni wire ~

1.00 mm

19 33. AlFE YA gholo A AR
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A 272 PDMS FA FZE2 A

oF A A&E U selo] F el 2¥d PDMSE o] Fojxl

nlola R 44 MAEYS AR Y= F3o] HoFT. oA

dlo

HAAQ SU-8S AMgstel AEe FFS AAach 30 pm 9

7MEER EAE EXEstojobdtt, 1 3.3 SU-8 20259 AR 74

PDMS 9 9 (Sylgard 184A, Dow corning, USA)¥} 7 3}4] (Sylgard 184B,
Dow corning, USA)E 10:19] A=u|2 A=t} 4o]x PDMS &=
AzE SU-8 FHPeltt §& +, 23 Fe] do] 7|ZE AAgH.

7127F AAR GHN FEs S 80 °C 28] i 4Nt F

S

A& 7t A3 A3t PDMSE SU-8 Fd oA BIAUo] oAl E,
IPA, DI <=0 2 A& s c}[14].

AzE HJE5S mHe]l O Fekx=wk AHgste] yA glo]o] ]
PDMSH#} wmfolaz2 FA AE PDMS WS J++ AP 19
3.4 AAIR AFE YA ge]olg) whola® fA A e T A

AL AA R Aol
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¥ 3.3. PDMS 3 AZS 3 SU-8 AR 3 =7

<A

Spin coating

500 rpm, 100 rpm/sec, 10 sec
3000 rpm, 300 rpm/sec, 30 sec

PR stabilization 30 min
65 °C, 2 min
Soft bake
95 °C, 5.5 min
Cooling 30 min
MA-6, 25mW, 7.5 sec
Exposure

Hard contact

65 °C, 1 min
Post exposure bake
95 °C, 5.5 min

Cooling 30 min
Develop AZ 1500 thinner, 5 min

IPA 3min
Cleaning

DI 6 min
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N1 wire

._‘

O

T Inlet

39 34. YA slolo] A% §F AFH wholA= H4 AY .
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A4 A9 BH
A1d A8 X 2 75 B

O 412 A7) GBS A vhelaw fA A AFE e g
Tzl AgE whelaz Al AL ¥l 500 pm , ol
30 um ©o] Yy#A glolojo] ynlE 21um, %ol 15um °jth yA
sfolote] AAZEE Wulek ol EFE 16um ol A ALw
sfolofiz Mgkl wlal vha A7 AAET webd YA shelo] 7
W A7)0 A7) EE AX Ha 0% 1] e AR
T HE | 3 AR ATk T HE AAZEES §mm/s PO
A AReIA Y 9] FEE 10~13mm/s JER Ao} sk,

( -
Pressure Source Microscope
b 4

U outlet A

_~ ——— Permanent magnet
i l/ By=018T
Ferromagnetic wire
Width: 16 pm
Height : 16 pm

PDMS chamber 0,=5,0, =45
Width : 500 pm él >
Height:30pm Sy e DN 0
PDMS and curing agent ratio - 10:1 p 2(\

29 41 AY 3X FAE,
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wlolmiz A AU TRE AvEw AR 7S 9% 279
Frsk 30 BT TSl Utk SHY WLE Agste 747k
FUTE B g vyl golo] FURI, A golo]Z Fustol
woE A AEel 7 ETelA AE ALk AW vheels AW %ol
FRAOE e AV EAAS FYHI AT ZAYA UA solo]
Hol wol gtk of UA solo] Txel 8| Mz thE Azl A4
Y5 LelHol ET AdAE AYol 9 YAt AF = BT
Bl A4 A 1(d,=229pum )el, EF CdE A4 %
2(d,=4.96 um)7t 247} AE AT AY Gl FA A% A4714S
Ho#7] 9% T Aol Foldrh AY ¥R T AL AR
godt ol Ay WP o)F nmANAFE A/t Bas
Webd 7 ANE Ad vl 2FAA 5 b kA A1(igE
ARSAE. 1Y 425 ofa™ Aol AAY T ANH AXR

tolAE A Adolth. 19 4.3+ AA A AA Aol
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inlet —

microfluidic chip

miCroSeope,

P o=

% 43. AA AY ZA FAE.
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A22 A4 B 3 s {7t

Az wpolaz FA Ad W Aes Brkshy] f9 Ads
AePstoleh, 7 Aol o& P 2Fe #d #A)F B, & 0.18
Tola 7}~ =% 7] (MG-3DP, WALKER SCIENTIFIC INC.)Z ©]-&3}o]
=33t ohg HEZ(MFCS™-EZ, FLUIGENT)E Alg3te] A8
SH Wy gHE FYsginh o] W] F9 &= \M—t— 10 mm/s
th wy gdoz= pH 7.0¢ 0.1 M PBS £9-& A&t Ad 9
235t 243 Y AH(Spherotech, Inc.)ol B4 3% 413 Zo[15-17]. A&
& A QALY FEe 47 100 /ml otk 74 oM el Eo

Fg ZAE el A¥
#}4L 3@ 3 (JP/BX51, Olympus Optical) & AFg-3lo] #2314 o

vellow &% ¥A+= FITC ¥HZE, pink FF ¥X = TRITC ZHZE

E 4.1 A AMgE A AR =4

diameter M, FFEA
ZHd 94A 1 (MB1) 229 pm 13 kA/m yellow
24 4A 2 (MB2) 4.96 pm 313 kA/m pink

ZHAde] e YA+ 4.35 um -
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O% 445 AvRE AE wge yA efolo] tiF gzl o

A4 QAEe]l A sololE we oFettirh slojoje] e

9 44. YA gojo] Fxo] Y3 EFTOE Rolt A ARk
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et 19 455 FI) violaE fFA A

Bl
=<

r
b
ftlo
Jo
i
FIF
>
i
v
rj

279 A4 RS0l 24 vz RuHa 9&s BT & v
Aol gl QA AW vkl U oozl wEi gl J3S
W] $one FF(aminar flow)el 9 o Fz Wk glo] Ad
4% Y2 FE BT A AER 2o A4 94 154 2 B
U gelojzt mEE A7) JFS WA Ha 5T nF /1ol A
WAl shololE meb ol Fat solole TRE mo] FS WY g
AR AY 4 fES Ak 28 g 457w Jlgeln ¥
WA golols win A4 QA 1 sholols adE Eeel 7
Bl A&t whd A 9 2 T WAl goloZ Bt Raha
sfoloZ mel olE3Tt goloje] BRI BEse] FT CA
AZEY. 798 QRS FEE BF 10°/ml o), #7we

#9172 $3 FUHAh
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—_—
MBI : outlet B

39 45 2700 wet FHPE A AR5 @ Y YAES R 9
gololg met ol FHIL Aol Gl YA o Azel Wl glo] A
AZeN £F, b) Y YAEe] R WA dolo] 8B, () A7 2
A9 QA 2 7H T AR UA gololg wet o)F, (@) N FE A
QA 1€ F @A UA o]0 Fk
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AzE wlolg gz fA AE HY
79 gaS ol MiSA, SNU &
Fstadch wE 2 AE AEE FAds] fste]l A sl #¥
EAE o] gl Ag nigte] AAg VA gloloje] 7)EtetA] 3o
&l =7 Acll= HIAA dA7E &7 BellAde A2 A7 A AR
g},
o] Yz E70A 9 &de v &3l F]s A= ¥

4.6 2ot E7 AdA = yellow 33 2A¥ A U=} 19 pink 3

)

1o], &7 ColM= & A7 A dAF 27F el = HEEofof ?

EAY A QA 2 E o AEHA ggon, BT BlAE A4 %

HAA E7 CollM= A Ak 27F iR A= H 3tk

i

Lo} di¥ 4

€

i

Aeksl 3l7] 91ske] NI vision assistant 2014 X2 73S

bt

oY
e

—|~
l

43lo] 34 Axte] NFE Aol AT X 425 AFE A

|\
off

g

r

?_

i

AollA yellow &3 ZAE A4 AR 12 Bt 3.53 %, pink &
EAE A AR 2= 1.82 %tE HAEHAY. E7 BAA A 4A
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MICroscope
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Target protein1
: Biotin coated
fluorescent particle

Target protein 2
: Human lgG
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Abstract

A study on Design, Fabrication
and Application of
Magnetophoresis—based
Microfluidic Chip for Multiplex

Biomolecular Detection

Min—Hye, OH

Department of Electrical Engineering & Computer
Science

The Graduate School

Seoul National University

This  paper presents the new continuous magnetophoretic
microseparators that achieved to separate and detect simultaneously bio-
molecules with high efficiency. We used a ferromagnetic body, Ni wire at

bottom of the device. It generated a high gradient magnetic field which was
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enabled to control precisely a route of magnetic particles in the microfluidic
channel.

There is a Ni wire with width 16 um, height 16 um at the bottom of the
device and a PDMS microfluidic channel is laid on the top of the Ni wire. As
applying the novel geometrical structure of the Ni wire, different sized-
magnetic particles are spatially guided to induced position with small
deflection variation. In other words, the proposed scheme improves the spatial
precision quite highly. It enables the channel size to be smaller and analyze
even lower sample volume at fast analysis time.

We calculated theoretically a high magnetic potential generated by the Ni
wire and also magnetic force acted on magnetic particle. Moreover, we had
designed a geometrical structure of the Ni wire and tried to carry out a
simulation for capturing the target bio—molecules and separate them.

In order to verify efficiency of the device, the device was conducted an
experiment that magnetic particle 1(2.29 pm in diameter) and magnetic
particle 2(4.96 um in diameter) were separated and detected simultaneously.
Experimental results for the microseparator show that the two different sized—
magnetic particles were continuously separated with 95.79% purity at
volumetric flow rate of 0.55 ml/h.

Finally, the 2—types of target biotin and IgG were separated and detected.

Capturing the target bio—molecules, we used the different—sized magnetic
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particles which were coated with a streptavidin (2.5 um in diameter) and
Protein A (4.5 um in diameter). Additionally, we demonstrated here the
capability to separate and detect simultaneously multiplex targets with 94.48%

purity at a throughput of 107 cells per hour.

Keywords : magnetophoresis, ferromagnetic wire, magnetic particle,
bio—molecular multiplex detection,
Student Number : 2014—21742
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