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ARTICLE INFORMATION ABSTRACT
Original Research Paper Early diagnosis of hypertensive diseases such as cancer plays an essential role in preventing disease
Received 13 October 2017 progression. The main cause of death from cancer is the reappearance of the disease due to the release
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- . of tumor cells in the blood of the patient. Among the various methods that have been devised for
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monitoring blood in recent years, the techniques based on micro-scale flow have specially been
considered. The development of these methods has led to the emergence of microfluidics laboratories

l’fAei}é\:voo;ﬁusiaics on the chips, which their main advantages are low prices and simplicity. Since the particles’ sizes are

Bio particles Separation different in the flow of blood, the direction of these particles in the micro-channels will vary due to the

Lab on a chip different forces, and therefore they can be analyzed to the design of bio-microchips. In the present

Inertia study, a two-phase flow containing spherical particles with the dimensions of blood cells was
considered, and the forces affecting the particles of this current, including the lift forces and drag forces,
were studied using COMSOL software. For this purpose, a micro divergent channel was designed and
the effect of ratio of the outlet width to the inlet width (Aspect Ratio) as an effective geometric
parameter in the biological particle separation was analyzed. The study of the effect of particle
dimensions and various geometric parameters of the channel on bio-particles separation are the main
goals of this research. The results show that by increasing the Aspect ratio, focusing of the larger
particles would increase at the outlet of micro-channel.
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2 metastasis

% Invasive

4 CT Scan & PET Scan

% Lab on a Chip

® Active

7 Passive

& Low throughput
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0 Aspect Ratio
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Fig. 2 Shear induced lift force [15]
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Fig. 10 Distribution of 20 micrometer particles in micro-channel in the
0.3 second

03 e 55 JUIS 15 (503,50 2050,5 g5 10 S

sl iy (reg S 20) 11555 D3 gl (ol b Sgb o0
3 Jgiz o Glite Sll> 4 0 JUS s3555 @ (795 2 Dlatie

ST P Camd il L aS ail e 006 B (6099 50 0als by, )3

1000
800
600
400
200

-200F
-400
-600
-800
-1000
-1200!
-1400!

085 09 0095 1 1.05 1.1x10°

800
600
400
200¢

pm

-200-—
-400
-600
-800
-1000
-1200

0.9 0.95 1 1.05 1.1 x10°

(b)

700¢
600
500
400
300
200
100

E .00 o .
200 EEE——————
-300}

-400
-500
-600
-700
-800}
-900
-1000

0.95 1 1.05 1.1 x10*
um

01 o)lests 18 0931397 ORIV 3 Sule Swiiie

039 009 b g ld o jelid IS e 4y sl 0ass I o)l I)S
RO PRV ST K PSS IR |

59 Sladss ;o JU Jsb p0 DS s 5535 suyn ok @
20 5 (550,500 5 g0)d gly e 4 0.3 gasl o )3 coadse 10
Oy iS>eS ol as oo)f‘_g.o sasliv .ol ool oo)ﬂ (8 yng ,Sn
FSgS Gld A e aee 5005 b ojlps a4 'l e cawsYl
A galal)) 35,5 o 35l5 01530 5l (5 5eS i (59,

G JUS 55,0 Lt ) By Sa s S S 2y
o Lol 4 jeblan i) oo JUIS oy 0 095 Jolai salais 4y wo)lgns
30 O3 ol S gS SIS 4y 0ad 8)ly S 0)lgns Cad (g9, e @ 0l
aly jo aniee 56035 b ojles 4 (I, O3 4 Cand s Job
plos jo Loyds o)les i (g oS Joou il Cod 5 SzsS olyd
58 S P Ewy (§0095we 4O ¢ g, )0 g Nlowds oaiSTy JUK sla jisu
PSPVRCI I PYSUCIS IR IR VUL JCH PIPUR TK JRURCH R N IRCRSK N
(Sl Jolas bl 305 & a8 L S o by et JUIS (635 50 blis o
sblse paax 4 Sl gilelax Glp e, ol SS,n ol)d
W1 9> Sl ple 4 S 6 5S ) Glaolail 45 (5 905 (135 e
2858 5158 oolail 090 Wilgi 0

T 595 e 4 JUIS (5999 (P58 Commd sk gy 3 ~1°5
G3955 & (T P S Sl S gy ssbiie & i3l 5o
Clocans b 15l JUSySee o csjloliz cuiS 0 (BIA) JUIS
el 3B g el ot (sl dae JpumelS Jl8le 5 o alisa (slag e
35 8 sl JUB (293 )0 )3 Taemi (69959 4 (79SS S
w5 ooled oS cel 53 e o3 ool ot aslllas (5 g,Ses 20 55 63
il oo BIAZA s 6l (A0 B 7 slo ) o8 cuond [0 o0 )
St g proly Gaumlio jsliie 4 bl o (A=200um 4 B=800um)
Gl s g oal ad)F L 0 sue 5 (534,5 ;0 )3 slaws (IS s
12 5 11 lodSs oy b ool ot ail) BIA Glise clacans

800
600
400
200

um

-200
-400
-600
-800
-1000
-1200

0.9 0.95 1 1.05 1.1 x10*
um
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0.3 second
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Table 3 Geometric parameters of micro divergent channel at various
aspect ratio (B/A)
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