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Study of platelet test method in a microfluidic system

Hoyoon Lee, Jung Hun Kim~, Gehyu Kim’, Yeonsoo Kim and Sehyun Shin™

Abstract : Platelet, which plays a crucial role on hemostasis, is prone to be activated by mechanical

shear stress as well as agonists such as ADP and collagen. Then, the activated platelets initiate adhering

on an exposed collagen tissue at injury sites of vessel with forming their aggregation. In this study, we

designed an in-vivo mimic system in a microfluidic chip, which can test platelet function with the

stimulation of shear stress or agonists. Shear conditions were controlled by various rotating speed of

microstirrer in a confined blood chamber and each sample flow was driven by negative pressure with a

withdrawal of syringe pump. Shear-activated platelets encountered a collagen coating region causing their

adhesion and aggregation inside the microchannel, so that blood flow became significantly slow and

eventually stop. In order to quantify platelet function, the migration distance (MD) of blood through the

microchannel was monitored. As the microstirrer speed increased, MD initially decreased exponentially but

then increased beyond a critical rpm. These findings imply that MD is a latently relevant index in order to

measure the effect of shear and drug on platelet function. Conclusively, the present microfluidic system is

quick and simple, while providing a precise assay to measure the effects of shear and drug on platelet

activation, aggregation and adhesion.
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(a) optical image

(o) fluorescent image
Fig. 1 Microscope images for morphological change of
platelets with the shear stimulation
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Fig. 2 Schematics of shear-induced platelet activation and its
adhesion on the collagen

N

>
i

T
I

,d
o,
ol
=
o

ZHE EDTA BHZ Algdle] das

go} AES vhola F Aol

It
it

N
=
[\
S
S

&
10 =

b ol

=
2 o

LR
BN

S oft N
s Y

o;-YL‘
=
o
o[-nm%ir-l‘(

AL > om0 ol o> =
ol

LR o)
fox}
=
=
w2

>
o

-

©

o |y l
fr
:>|J—_",
ilin}
=
-
=
e,
o
<
dlo
o2

[o
o
oXx,
ol
ol

o2 W

18 &

2, mx
]

okt ol
o
i
o
gk
[
rﬂ’
o
oo
N

L SLoyg
jato)
By
o
2
f
%

. olule] djxw
015 PJ(Mlgratlon distance;
HAAFSHCE

Ko L
M @ o
o
R
2
ol
/)
ki
i
A
o
>
§

z 2
g
oL
o
e
2
lo,

AT A, wpo]AR ~H e A&
@& S/ wE MDe] A E9l
oh AekEgsl Al7IA] e o MEY fEe
”éf‘rx] 931 E] X th(touch down)dtd] Hha}o]
Hol| A= d*"*"] gAdstel] ofg &3

oy 12
:?l_‘;‘
%
3
N
=~
>.
ﬁd
n
>1
ﬂ.]O
O
e
>,
yo T
o
of
N OSeoyE ook i mlm

GOOS‘OI*U XF“#W” MD7} EW 5

o

N
NS
il
off
ot
=
e
ox
°
o>
o,
1o
2
)
R
ay
o
el
B
=
Az
i
ox
oty

= - AAE

4 CD62pE Abgale]l 49 BAH%)E FAF 2
3 AEE 3600 sTlM A @AEE 2tu g we

Aergols daw A3 228k

3.2 B
2 AFE B3 v 2 HES =&

1) & AFdA AAG AAHA IHE S AA
W EAsE iy whes BAkeY d4a% Vs
< AAE e 7FEAEE Bt

2) 9 An el A mlolar 2 I
S ot AdE fE o 24 SKShear
induced platelet activation)& T+ 4= 19T},

w
=

oA AA]E MDE FACSSHe HlaE )
Rt %}*éﬁ}te quqol Hkedgho] el glon,
TAE 2otk
H

4) &<

et al
platelet aggregation in normal subjects and

(1) Konstantopoulos, K, "Shear-induced

stroke patients.” Thrombosis and haemostasis
745 (199): 1329-1334.

(2) Nesbitt, Warwick S., et al. "A shear gradient -
dependent platelet aggregation mechanism drives
thrombus  formation.” 156
(2009): 665-673.

(3) Song, Suk-Heung, Chae-Seung Lim, and Sehyun
Shin. "Scalable evaluation of platelet aggregation

Applied

Nature medicine

by the degree of blood migration.”
Physics Letters 103.24 (2013): 243702.

(4) Song, Suk-Heung, Chae-Seung Lim, and Sehyun
Shin. "Migration distance-based platelet function
analysis n a microfluidic
Biomicrofluidics 7.6 (2013): 064101.

(5) Lee, Hae-Young. "Effects of antiplatelet drugs in
cardiovascular prevention.” The Korean Journal
of Medicine 85.1 (2013): 15-21.

system.”

- 38 -





