THE OPTIMAL SHAPE AND EFFICIENCY OF
RECTANGULAR SERPENTINE MIXERS IN
MICROFLUIDIC CHIPS

Anton S. Yakimov, Violetta S. Nikiforova, Ivan A. Denisov

]S
Vé)

Ipit
) International open
7/ laboratory for advanced

N

SIBERIAN FEDERAL UNIVERSITY

Ins of Fund Bio and BioTech of Sib Fed Uni, MOLPIT / science and technology
Luciferase microfluidic chip > \What are the rectangular serpentine mixers?
o — zigzag mixer'* 2D-separating mixer®
O . @
g .
0 S
. -
N Lum O water + MV water outlet -
I N
. (- - - GJ
. MIX — O - _‘ o
= S 6
Fig 1. Light-detection device 3 ‘ c 3 =
& lab chip for analysis of -  FMN © S 2 3
water toxicity | © el
= O
- S S
2
S .
Materials and Methods
: : Transverse part
design and modeling Fig2. | , i,
Google Sketc
; Ské C;;‘E‘Jﬁ;“ W COMSOL MV concentration
D 2 g e
[—%, ? 40 \‘\M
N 29

[=Roland

Mixer intensity distribution was determined by the dye con-
centration measurements in the outlet channel. The dye
concentration was determined by the photometric method
with the HP Laserjet G4001 scanner at 1200 dpi. In order
to achieve stationary pattern mixing a flow-through system

Lab-on-a-chip

was driven by constant external pressure of 0.05 atm. Fig 4. outlet Shotodetector
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contain three 180- Fig 5. wpeifsmn 0,2 -
degree turns for the cross-pieces of 2.5 mm and 4 mm in the 0,1 -
longitudinal parts. These parameters provide stirring and ensure 0 - ; : ; -[ -
the concentration at the outlet to be at 50 + 6% level from the ini- ’ o oA - - '
tial value. This mixer is operated at Re = 1, which is much Cross section of the outlet channel, mm
smaller than in zigzag and 2D-separation mixers.
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