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(a) Theschematic diagram of vascular network in solid tumor
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(b) Theschematic diagram of designed micro-network channel
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(c) The photograph of the fabricated micro-network channel
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Table 1 Inlet flow rate and Hct of RBC suspension

Hct Flow Rate/(ml-ir1)

1% 0.05 0.10 0.20

2% 0.05 0.10 0.20

3% 0.05 0.10 0.20

5% 0.05 0.10 0.20
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Fig.1 The schematic diagram for the designed and fabrication of the W BRI DA T, A SO A BTk A

micro-network channel
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Fig. 2 The area of experimental observation and data processing
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Fig. 3 Velocity profiles of RBCs aA-A1 andB-BL1 line (Inlet flow

rate: 0.10 mfh, Hct of suspension 1%)
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Fig. 4 The result of LBM simulation for velocity distribution of pure
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Fig.5 The trajectory of RBCs flowing in the axial direction channels

(inlet flow rate 0.05mfh, hematocrit of suspensior2%)
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Fig.6 Thex-t curves of RBCs flowing in the axial direction channels

(inlet flow rate: 0.05 mfh, hematocrit of suspensior2%)
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Fig. 7 The trajectory of RBCs flowing through the radial direction

channels (inlet flow rate®.05ml/h, hematocrit of suspensior2%)
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Fig.8 Thex-t curves of RBCs flowing through the radial direction

channels (inlet flow rate0.05ml/h, hematocrit of suspensior2%)

AN, EE R R ST B AN, Y
Wiy Z1 40 i sl 70 A

2.3 Het LT ZRAATE IR E W H B9E E 2 S0

IR SAE T, BPA A9 &R A 0.10mph, {§H
Het 43531 4 1%, 3%, S5%f1)£1 41 B 2B A i s i
INF, 2140 02 R 9 P A=A Ak (14038 B2 AT 45 S 2
K9 FiuR. ML 41 LB Het by 1% I, ZE4 iR 4
T A I () B R Z) hy 5 miny'ss 24 21 41 v Het
W N2 3% F 5% I, AHFEAN D& T, okl
JERTLUA S| 22 mnys 247, H, X RS A H L
FERIAE W o, FEIE NS E W 2 B (i
C-C1 4b) i & iIl. MK 10 b rf LI, &id
C-C1 Ab, 2140 EW Het 2y 19% INF, 21 40 Jif B Rk
FE2h 3mnys it s AT 40 I Het 3 0 21 3%, 5%
I, 2140 i 1) d5e T mT LA 2] 8 mnys Zia (F T
C-C1 i B AT W I 50um, s E452
BT X 5 RE TR RE IR, 21 20 JR S A A8 4 1) Sl 3 )
IS, N R T 7R 18] 4 FE R g5 R
AL ). I W AR RN R, N 2040 i B
(1) Het 235 W £1 40 o /e 3 i 457 99 v (R 43 A

T30, FHIFE LSS F AN [F] Het I 2140 g i
I, 240 ufE C-C1 Ay A0 B B 7 A L e 41
S i 3 N 0 (A-AL AL) R E 3 Al B 9
A 10 AT AR, Mg Het 24 1% i,
ZLANIAE C-CL AL B A AT BB/ (5 K] 4 g
P R BVI6), AN MG (A-ALAL), 20
S AE 3 Al v k7 e PR A AR R B AL
Bl 2140 2 Het (35 I, 2040 iudr C-C1 Ak Ir)id



6 1 s

=2 i 2014 4F 5 46 &

FEAT T BORME, JEIRE 22040 i BB Het
5% I, L4 MIAESEIL I8 C i I BEAXS i /D,

TSR C1 AL R S AT i K. A5 £ 40 B 10k ATk
M R RN (A-AL ALY, Z120 10 PR 2 23 At T
FANFAL, FEITETE A O 0 Z0 40 B B2 /N, 1
HELETE AL 2L 20 M S AR K. TR I 5 531 14
ANBISJ PR AT RE A 2140 A PN 2 A AN 533 A
K. 2140 & Het BN, Z0 A0 LR A R S 42
/Ny ST R T FE A AT XS S 50 Z1 40 i A e AH XS
5], WA 2140 M B Het 39K, 918 P9 JRi B IX 44t
2 M o3 A I AR 22 R WU AR R BE, BE i 5 1% X
ZLAN ML (C-CL Ab), 1M 73 SCARZL A0 i i o () A

Bl 9 HIFIA LT, AN Hot 2041 M 7E A-AL Kb3E 43 A
(AT 0.10mfh, Het: 1%,3%,5%)

Fig.9 Velocity profiles of RBCs aA-Al line with diferent Hct under
the same inlet flow rate (inlet flow rat®.10 mfh, hematocrit of

suspensiond%, 3%, 5%)
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Fig. 10 Velocity profiles of RBCs d-C1 line with different Hct under
the same inlet flow rate (inlet flow rat€.10 mfh, hematocrit of

suspensionl%, 3%, 5%)
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Fig. 11 The variation of the ratio of Hct with the ratio of tube diameters
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THE OBSERVATIONS OF THE FLOW BEHAVIOR AND DISTRIBUTION OF RED
BLOOD CELLS FLOWING THROUGH A MICRO-NETWORK CHANNEL Y

Li Fen* Hu Ruiging Yamada Takashi He Ying*? Ono Naokif
*(University of Science and Technology of Chirlaepartment of Modern MechanicdHefei230027, China)
f(Shibaura Institute of TechnologyGollege of Engineering Tokyo135-8548, Japan)

Abstract The structure of vascular network in solid tumor is extremely disordered and non-uniformed. These charac-
teristics result in the complexity and diversity of the blood flow in tumor microcirculation which eventually make drug
delivery and targeted therapy difficult in solid tumor. In order to investigate the influence of tumor microvascular network
on the blood flow, a vertical interconnected micro-network channel was fabricated by soft lithographical method in this
work, designed to simulate the expanding, multi-branched and multi-interconnected tumor vascular network. Employ-
ing the micro-flow-system, the red blood cell (RBC) suspension was injected into micro network channel at a certain
speed. Inverted microscope was used to observe the migration of RBCs and the sequential images were recorded. PIV-la
package of Matlab and the tool box of the high-speed video camera were used to process the image data. The result
show that, hemotocrit (Hct) level of RBC suspension is the main factafféatahe flow and distribution of RBCs in the
micro-network. The trajectories of RBCs in the micro-network vary with different Hcts. When Hct level is as low as 1%,
the RBCs in the micro-network flow only along the axial direction of the channels, while Hct level becomes higher, some
RBCs will flow across the radial channel and the two types of RBC flow trajectories appeared. Furthermore, at the same
inlet flow rate, the speeds of RBCs in the micro-network shdtedince with different Hct levels. The velocities of RBCs

with 3% and 5% Hct levels are evidently higher than those of RBCs with 1% Hct level.

Key words tumor vasculature microfluidics devices RBC suspensionflow behavior, RBC distribution
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