Dielectrophoresis

Inhomogeneous a.c. field

—

dielectric particles move along the field gradient

polarizability depends on size
& frequency

Dielectrophoretic trapping

Asbury & van den Engh ‘98

Chou et al. ‘02

368 bp DNA

Free-flow electrophoresis with dielectric trapping

Ajdari & Prost ‘91

Free-flow electrophoresis with dielectric

Ajdari & Prost ‘91
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Brownian ratchet

Ajdari & Prost ‘92
Brownian particle in an asymmetric, periodic potential

« switch potential on and off periodically

particle drifts to the right, on average

Rectifed Brownian motion movement without an applied force




86, ugsny '@ axng

JUSIOIO0D UOISNYIP UO
spuadap uoioajap jo ajbue .«

uonoalIp plal 8y} woly Aeme
sajoned 109)59p sajoeisqo Buo|qO

wl  saueysiq

wil goy wil goz wig

L
ool
ag
bL

&5

085 /8|

e

=8]0Ao j Bl

62

S{[2m JayopRl / saurisig
JawoBljo spposjonu 0g

20, ‘e 1o Jopeg
18yojel ueluMmolg

20, ‘[e 19 Jopeg

-

wr oz

J9yojel onaioydosos|g

¥6, °|e 1o 19jessnoy

G6, '[e Jo xnayone4

= e
i X
LA uoIsnIa \
350 I
UOREB[NPON T
B
g
X
UORBZITED0T \
=] o
= uonempol g
:
H z
= <
&
g
I3
2
— o 1ayojel [eando

uoljessuowap [eyuswiiadxe

j18yojel uelumolg

—= <%  pue

usym xnj

(—d — td)gm=a

“«——q—> - =
0 m 4 uume\a_._

ol q d I
apc N
= [V o2 = +d

g A_i ﬁuv "

JSTRITEYTIT
}ayojel uejumoug




20, '[e jo bueny

sajoiled jujod jo uoneledss ou ‘Ajleonaioay; +———

plal 8y} HolsIp sde}sqo Bune|nsu

suonelapIsuod |esjoeld

0 b

m— 1aquinu jauueyd
L) ) € < 13

66, ‘e 38 noyo
aouewuopad

BA8IS Pa)eoLIqe0II

66, /e }2 noyo

s/unf e = a
wrl [ =v dq 000°04-001 YNQ 10§
end
T T0 100
T 0
L 47T
L —4 2 o
o 90000 o, @
L . oy -
o : 'ao i m
- o « qv g
- o .ds S
- . 19 %
- 4L
ry 1 43

Da
€0 > — > @0() ebuesuiuonnjosal poos
a

86, upsny g ang

uoneledas pajoipald

BA8IS Pa)EoLIgRI0IIN

eA/d

T 70 100

R 0
[ P ]
3 < ]
F A <410
L v e ] FaTii=—=tng
. e ] 9¢'1
i & ]
r R 720 . .
g ] gg0="1
L voe 4
Lo Jeo
r o Z ] N
b ) ] Fo ) ope= = Fd
L ! 1o 1

86, ugsny g axng

-9« V d

+9 . V d qeqo.d uonisuel |

uoljeledas pajoipaid

diyo-e-uo-ge ] «— sdajs |eonAjeue yim uonelbajul pue uonewolne Apeay

®
® ®

anals

uon2ajjoo
t 518

3
5

OR
o

Buios snonuiuoo sHwlad

®

(- (- uohoalul sa110}03(el) JusIaylp MO||0}
] 9ZIS JudJayIp JO S8INJBIO
86, ugsny @ axng
Buios snonuuod

BA8IS Pa)eoLIgeoIDIN

BA8IS Pa)eoLIqeoIN




10, e 18 uojuteq

ST

¢Jaquuinu spjoukay moj je eale uado ue
,_H_ ssoloe moj} Apesjs e ulejuiew o} MOH

10, e 19 uojuieq

(suoJoIL) uawade|ds)
000T [§ ) (dsip

oy

T=1/1v

(suosoiw) uswaoedsip

T

S
/ SN 02T eibueipial.

Kelle ay} Jo sexe 8y} Ypm moyy 8y} ubije o} [enuessa si )|

sAeuie xay play-pasind ouewwWAsY

yibus| Jiay) uo spuadap yolym ajbue ue e sAoW SaNosjoW

uoloallp plal suo Buoje 1abuoj Joy Buisind Aq Ayesaqiiep AllswwAs yealq  «

\ XMF\QA4 XNEQVQ h / \ /

suonoalIp pial ay} Jo auo Buole ajelbiw ssjnosjow Buol ‘shese xay piay-pasind ur  «

AnowwAs uayouq
sAelie xay pjay-pasind

WO/AT =3

20, ‘e 1o bueny

(uni) uomsed (umi) uoyisog
o) s 0 o ] []

SWN|OA papnjoxe 0} anp
‘az1s Aq penios aJe sejnosjow ‘eonoeid u|

20, ‘e 1o buenH
SuolelapIsuod |eonoeld

BA8IS Pa)eoLIqe}oIIN




m.FHE_.___ %_moEw__um._w_wam oo Il PO | 2P0 nomsesas segng— sjauueys
L~ 2IPINoIIN
13 = wti g3 wri g e T 3 S
=} s0joe1sq0 —_|
sn 00y z m. -

€ 3

Swior v 3

spwrl op a
s o
g ~

(wrl) uoisod
000} 005 0
sjwr ooy

JaJos mojy papiAIg

.

wii g’} wil $g

(-ne) ssaujybug

o
=]
2

Jonesel

JPINPOIIIN seyng

“.hu““ L e
sjouueys \%WT

10, e} buenH Jjoasasal ajdwes

1810S MO} PapIAI]

v0, I Jo buenH

(wuw) y 9| uj uopesedas 103097
BWN|OA pPBpN|OXa Uo paseq :o_“mgmaow -~ Jaquinu 19084 r_m_c . 09 0$ o 0 ()ax 19
L L .
n @@
5§ (aiss
83 (aneoe
@ o
Lz ¢ ¥ ZS
[+]
o

(ww) s g1 ul uonesedeag
00 §0- 0k~

Aysuajur asuassalon|4

MOJ} BPIAIP SB|oe)Sqo paoe|d AjjeoljowwAsy

»0, ‘e 3o buenH 20, ‘e }@ buenH

13H0Ss Mo} papliAlg wsud YNQ

s|auuey?
oIpINOIIIN

8 .////////4/
/ UV+1 ‘A) moy

1o8(ul

\

Jl0Alasal Jayng |
|auueyd uonaalu)

f.__o_.:mmo._ vNa

welbojajjesed .0z e Jo sapis ay} Buoje moyy 108lu|

wsld ¥NQ wsld YN

20, ‘e 1o bueny




‘dde J9|1\

Buioepaiul

swa|goid uadp

|O3U0D DIPINOIOIW

ubisep paziwndo .

diyo-e-uo-qe|
/ SleJos snonuiuo)

sa|noajow YNQ 40
asuodsal ouoaaIp Jo A1oBy}  «

sisaloydouyoslaig

swsajqold uadQ

anoid Aisnosobu  «

sureyo Buoj 1oy gldg| ~a

N Jaquinu uojdas L

Jawaoe|dsip

X

|opow uojdal / uonjejdal paselg

swa|qold uadQ

0, [e 18 buenH

()
uopisod [elaje]
000L 008 O

sOvy4g Jo uoneledss

1810S Moj} PapIN

(wrf) uonisod b0, [e 18 BuenH

0051 000} 005 0
=] =] =]

(:'El
ssauybug

wiigo) wrlpgo wripgg 004

deb abie

deb jjewg

7IN




