Yo L;gL:-;O)Lc—i' \\"QA)LQA.‘\ a)w‘f?b‘ﬁﬁjalfédlodﬁwwm

b (Sotowlg oS! [Sbgloe iy S Sl ly (395 (g y 431,
L5)5U5_M} L_;Ub.b)g)lf LS‘)? O 9o 4o @l&bégﬁ«‘ﬁ‘

Shobewl FeoYy gola ¢ Lhobiwl T alaSle ol ) Sojye ol ol )5 ool jdls Loy

n.talebzadeh90@ms.tabrizu.ac.ir - o)l ,) = 5 55 = 55 oGNS = JgualS 5 (5 (oo 00SZSls )
m.malekshahi@razi.ac.ir - ¢l - oliile,S - (53], olKiils - waige 5 (B caSiisls -

veladi@tabrizu.ac.ir — ;)] - 505 - 555 oRiils - JalS g (50 (i caSils =Y

FSbgden; sl 98 Hokiieas Jlow JUI Cro 55 53 (ploog 28Ul ) cSle sl (ngh 5 4 paneS wsle (LB s@eios (nl )3 teuaSy
it sl sl Slallls atile las,lS (gl LSy slaaiasive o JUIS 33, Conmus 3 5 3555501 9938 w055 go 45| oSl S
9 =30 Lokl daog xSl sloml (sl (GLas 4Y 398 (SIS 9d Jold Cbo dngy 000 ol o & 0108 g w989 1iSUl6 ¢ SS9 Sl
5 S o (PRLLST Lalid 4 5L ) (al 50 et 99 50 ploag i8Il el (sl b, b b delie ;5 aBlioe g 55 Sy
54 50, 699,80l il el 5o sl (Kol Glaee w355 65, 2 @098 Sl s CaBUl,T D5 5 i Ay oz
(tos gmlas g oos aslu adl g w@llie cpl jo ams (las ) Ceos 50 50 (99 58I iyl (6,5 B ol a8 )F plol JUK 5, 5l ag SO LS
d=lie jo awlin (30 (solpining SaST cl ool ool Las SU-8 31 slauY 0g2g Jdoay oS sllasl pae ).Jb Solgs 4o g ouds &)
SVl WS jlateay JUS 5, 5l s 38 50 (o9 iS5 a0 Sl sl ool (g gy (Soles .ol oo dons S glodg Sl

2 )3ls0 wal 8

A Novel Method to Construct a Double-side-electrode
Electroosmotic Mixer for Biotechnological Applications

Nima Talebzadeh, MSc'; Mazdak Rad Malekshahi, Assistant Professor 2; Hadi Veladi, Assistant Professor’

1-Faculty of Electrical and Computer Engineering, University of Tabriz, Tabriz, Iran, Email: n.talebzadeh90@ms.tabrizu.ac.ir
2- Faculty of Engineering, University of Razi, Kermanshah, Iran, Email: m.malekshahi@razi.ac.ir
3- Faculty of Electrical and Computer Engineering, University of Tabriz, Tabriz, Iran, Email: veladi@tabrizu.ac.ir

Abstract: We report a simple, low-cost and novel method for constructing double-side microelectrodes in microfluidic
electroosmotic mixer. Double-side electrodes have unique properties in some applications such as study of biological cells, electro-
kinetics, dielectrophoresis and so on. The fabrication process involves photolithography, sputtering techniques to fabricate the
electrodes, precise alignment and plasma bonding. Compared to other fabrication methods for double-side electrodes, the presented
one does not require rigorous experimental conditions, cumbersome processes and expensive equipment. Numerical analysis on
electric field distribution for single-side and double side electrode configurations is presented to verify the unique field distribution of
double-side electrodes. Fabricated device with experimental results are illustrated. Eventually, the effect of misalignment due to a
layer of SU-8 is depicted. The proposed technique offers alternatives to construct double-side electrodes from single-side electrodes.
The simplicity of the fabrication process provides easy ways to fabricate electrodes fast in double-side of microchannel for mixing
purposes.

Keywords: Microfluidics, Double-side electrode, Electroosmotic micromixer, Mixing efficiency, Misalignment.
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* Lab-on-chip
> Electrochemical enzyme-linked immunosorbent assay (ELISA) * Moore's law
*  Electrowetting-on-dielectric (EWOD) *  Laminar
> Misalignment * Molecular diffusion
*¢ Navier—Stokes equations ® Advection
*7 Viscous compressible fluid ¢ Taylor dispersion
** Kinematic viscosity 7 Active
2 Stern layer ® Passive
2°  Gouy chapman layer ° Electrokinetics
' Zeta Potential % Electroosmotic
**  Poisson equation ** Electrophoresis
** Debye—Hiickel *? Electric Double Layer (EDL)
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