B 4818 mpr 4 257797
MLm=

Graduate Institute of Applied Mechanics

College of Engineering

National Taiwan University

Master Thesis

SIS EIE TR Z

Blood Plasma Separation Using a Manual Handheld Fan

EP

Hsin-Po Wang

g e gl
Advisor: Chien-Fu Chen, Ph.D.

P &3 K 108 & 8 *
August, 2019

doi:10.6342/NTU201903706



ABSTRACT ... e e e e s s r e e e e e s s s aetsre e e e s a e bres 111
BB At b e e e be e be e aha e be e et e e reenare e beenaeas iv
I e 1
1.1 T 7 (point of care) i E & dF 1

1.2 B2 R 2

13 S AT B FIB et 3
R A S 3
R R L 25 RSOOSR 3

L2 HBIRIE oo eeeee ettt 5

143 BB B 5 i s 7

LR T 8

1.5 MFET 20 R A HET 5o 9
L5 B e i % e 5 B 9

152 RET T B Z ] e 11

B 2 B BB ettt 12
2.1 B B et re e ara e re e 12

2.2 B BRI st 12
2.3 T - USRS 12

X i 3OO 12

25 CEELIE S RTBRPEER ~ EE BRIEERPIFE 13

26 L AREE FH2CRE S~ 2B A P TRELL 3
2.7 T A AR IR s 14
T A e s - OO TRUTRRTRR 15

doi:10.6342/NTU201903706



3.1

3.2

- o S T ST SR 15
R LT KT AR~ B B E BRI oo 15

Lie g Rboidit 82 22> ~ 8 M & ~ fEik ~ PJERIEELLL20

D X OO 23
2 e e eeeveseess s s 27

doi:10.6342/NTU201903706



# &

AEIRER RS L LHR SR AT 5 o {17 3D e B
FRd it 2 E O SA BT cog A S ) R g SR
d RHRERR L A MRS - BT o A PRRT A3 R L L
R)~ kT it d B (0) L2 Hied B (@)t ™ drgdd A Jeiw » ¥ edkr
2 RO IEFRFORE > BFRGE LT o n@RERRE B
B oo S Sl APTRIRET T SR RV R b R A B A KU
2R BBRIEARRY AR AT SR R o SR AR

F2 LG - Ay S il - Bl o T R T S0 2500 rpm 12 b

£

fid o F B (R)E 25mm s KT iR ER (0)F 60° - £3 ik R
(p) & 0°~ SF?P\ i lmm g A g o B 150 sec if AL & A TS R 2
£ORAFZ AREA0%N L 999% L > 2 R G ARPERL > F T A
I VR R?vﬁ':iﬁ?r—‘ﬁgiyx i iR o WY AKTES N FRETL B S

i?’%ﬁ’@@"

Mats @ Lipn fﬁﬁ/’a\%ﬂi g 4~ Boycott 2ol ~ Hein Ak s 3D s Ee

doi:10.6342/NTU201903706



ABSTRACT

This study developed a manual handheld fan-based blood plasma separation
platform without using any electricity. The 3D printing technique and gear mechanism
are used to fabricate the platform to generate centrifugal force by simply turning the
crank to separate blood plasma. In additon, we designed the structure with different
flow fields to improve blood separation efficiency. We then tested the different radii
(R), horizontal yaw angle (0), and vertical yaw angle (¢) and recorded the change in
plasma yield over time. Meanwhile, we also tested the stability of the platform,
including the separation yield, purity of different blood, and operating by different
users. The results show that the platform can output more than 2500 RPM by gently
turning the crank, and when R =25 mm, 6 = 60°, ¢ = 0°, and the tube inner diameter
is 1 mm has the best separation efficiency. The plasma yield and purity of the
separated blood can reach at least 40% and 99.9% purity in 150 seconds. It also
showed good stability of the separation results from different blood samples and
different users. We can expect that the platform can be further applied to blood-based

disease diagnosis in resource-limited regions.

Keywords : blood plasma separation; centrifugal force; Boycott effect; microfluidic

system; 3D printing
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