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Abstract Optofluidic technique has an important application in cell analysis instrument. In view of the insufficient

Key words

three-dimensional (3D) focusing ability of the trigeminal type-optofludic, the dynamic analysis of optofluidic with
the channel, it can achieve the sample stream’s 3D focusing. The focusing areas, velocity distribution and particle

trajectory distribution under different kinds of sag are obtained with numerical simulation technique, and the
OCIS codes

traditional structures is done, some factors affecting the 3D focusing are analyzed, and an efficient 3D focusing micro

and application in cytoanalyze.

1

channel architecture is designed, which is suitable for the optical detection of white blood cells. The structure uses

— .

sheath stream flow’s press on both sides to achieve sample stream’s two-dimensional focusing. By adding the sags in
biotechnology; optofluidic; cell; three-dimensional fousing; structures
170.1420; 170.1530; 290.5850; 350.3950

corresponding 3D focusing effect is analyzed comparatively. Result shows that the proposed structure has a better 3D
=]

focusing ability and indicates that it will have a good potential application value for the optofluidic chip’s development
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Fig. 1 Structure diagram of the channel in trigeminal type-microfluidic
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Fig. 1 Seational drawing of the focusing width
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Table 1 Size of the focusing width under different speeds

Inlet-1 Inlet-2 Inlet-3 D/ pm d i/ pm
0. 007 0. 0035 0. 0035 37.2 28.4
0. 007 0. 004 0. 004 30.8 23.2
Flow velocity
0.007 0. 005 0. 005 26.5 15.6
/(m/s)
0. 007 0. 006 0. 006 22.7 14.5
0.007 0.007 0.007 18.7 12.3
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Fig. 3 Simulation diagram of simple microchannel. (a) Simulation diagram of the focusing;

1

(b) simulation slice diagram of the focusing
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Fig. 4 Side view of the surveyed area in the channel
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Fig.5 Design diagram of micro-channels add sag configurations. (a) Flow-baffle structure;
(b) ellipsoidal structure; (c) cylindrical structure
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Fig. 6 Schematic diagram of the channels
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Fig. 7 Y axis plane. (a) Flow-baffle structure concave focusing on the Z axis; (b) ellipsoidal structure concave

focusing on the Z axis; (c) cylindrical structure concave focusing on the Z axis
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Fig. 8 X axis plane. (a) Flow-baffle structure concave focusing on the Z axis; (b) ellipsoidal structure

concave focusing on the Z axis; (¢) cylindrical structure concave focusing on the Z axis
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Table 2 Concave focusing parameters in different shapes of sag

Pixels of the focusing Pixels of the  Actual area of the cross Actual area of the focusing
Concave types
sample flow sheath flow section/pm” sample {low/pm’
None 105866 196349 4800 1681.4
Micro-weir 85095 168808 2400 804. 3
Ellipsoidal 107473 196543 2916 1030. 8
Cylindrical 117311 201887 2400 882.0

FH 2% 2 1 0P A A TR 1M I 45 A g 3R A T AR /IS TR A O 5 K Yk =2 o W RO 1M1 s 1 T B B I R i L 1Y
LA T 5 e 750 R A T REURE EL TR ERTE 45 /N 1 22 %6 o [B1RE T 111 ) 76 3R A T RRURE L AR ER B 4 /N T 1404 %
> 28 A - A TR 0 3 T o A B CRP Y A A 0 e DA AL D A 0 2 SRR A v Y 3 e LR A AR AR (B A
TV 111 o R IC TV B 235 4 T R B AR 00 S92 o TR B A DR/ 0 o A A 98 W 784 R0 [5R0 R: J2 3 3 240 L SR 428 7 e G [XC
S0 1 A 45 TV B S 3 R T 52, 200 47,5 %%,
4.2 BEERESW

B9 SRy Xl v i w5 1, e 9 i aod (0 b 0 T Ak AR 0 i TR B R, R 5. 33 X107 m/s,
H2 M 9Ca) Hr i) LU 3 275 28 B 8 B B A S B0 BT 9(b) L (o) B4 L, 32 H T R4 T AR R 9 9% M1 4 114 465
XA - S 2 B A7 EL IR 07 355 A B[R] BE SR 9 46 25 TR 25 5 7 AR ZE TR IR 4 R RRAE/N I B8 4 AR A5 T g
R B E RS AR 9 N T, AT g S BH 2R E
4.3 K FIBIE

] 10 Ca) ~ (o) 43 53] Sy AN ] 6 300 4 308 3 45 48 T R0 138 308 &1, NI R ol DU R T8 X-Y STl 485
Tfa) - 7E W VR B e AR R B SR R R AR AR . T AE Z by i b AR TR 10 Cad A R R T 5T 2R R AR
FHE L I FLRT LA 0 04 75 B0 76 52 008 I8 1R BE AR 320 2 7 3 AR AL Bl A AR T &k i sl il 10(b) (o A
AN 43 FH T 110 7 45 ) S 9 1 A0 A 1) oA 14 BEL S B A 2 b B 1 P T DA 30 48 3 28 A 78 DX B 2 - A
I ¥ e 38 5

s217001-5



5.33 x 1072
5.06 x 1072
4.90x 1072
4.53%x102
4.62x 102
4.00 x 102
3.73x 102
3.48x 1072
3.20x 102
2.93% 1072
2.67x 1072
2.40 x 102
2.13x 102
1.97x102
1.60x 102
1.33x 102
1.07x 102
8.00x 107
5.34x 107
2.67x 107
9.91x10°¢

9 [l ¥ 20 M B b B2 A DI TR o () IR AR TR 5 (b M BRIEE M 5 (o) BIAE T 1M1 B4

Fig. 9 Different configurations of sag in speed sectional drawing. (a) Flow-baffle structure;

(b) ellipsoidal structure; (c¢) cylindrical structure
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Fig. 10 Flow path of the particle in different types of channel. (a) Structure of flow baffle; (b) structure of ellipsoidal;

(c) structure of cylindrical
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