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Study on continuous density-gradient centrifugation using
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W OMEEE (Z3C) : The new device for automated and continuous density gradient
centrifugation was developed. Stable multilaminar flow was successfully patterned on a
microfluidics. The device was applied to continuous mode density—gradient centrifugation
to demonstrate separation of micro resin particle and blood cells. As the result, the

resin beads were removed from the mixture with performance of 100 % of removal.
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Fig. 1 Schematic illustration of continuous
density gradient centrifugation.
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Fig. 2 Schematic illustration of micro strobe
scope.
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Fig. 3 Observed test patterns using
microstrobe scope.
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Fig. 4 Observed fluorescence microparticle
using fluorescence micro strobescope.
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Fig. 5 Schematic illustration of microfluidic
channels.
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Fig. 6 Observed multilaminar flow patterns.
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Fig. 7 Simulated secondary flow behavior.
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Fig. 8 Effect of spinning speed and flow rate
on the magnitude of mixing.
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Fig. 9 Focused microparicles on the
boundary of non-continuous density
gradient.

fERE Fig. 9 1T, MKEOE ﬁ%TiT
VAF VLU TT v 7 AE—RANEEEH I
ﬁbfné%%ﬁﬁ%&%éﬁ\ﬁ%%ﬁh
KON TE—XARFmIZIWEK L TEY | EF
Ryt O E O B AR Rk -, kI,
XERERIR & MBI 2 1R A Lt%/7w%
HAWTEREITo -, MY I riziz=v
MU ZEEH L, Fiz, REBRTHEH
Ltﬁ%f@\iﬁiﬁfﬁmbtﬁ%@m
IR & 3 AN Ayl 9~ % 5 C S T IR
Lt&\%@ﬂbf JEECX o REIc LT
»HD,
SBEDREF Z AL L2 D% Fig. 10 1278
I, WA (£ 1AW T, mERHI
IR RRIC O L TV A TH DR, i
KA TIT<Iizon T (£f) @mOHC K
DPERE L. Sz E Y $k1) C Percoll IR A
L T17<,

Fig.

10 Observed density gradient
centrifugation.

—0, REBRZEEHBICI VB LIGE
I2iX, I E— XA Percoll WIZIEAETIC
T A D A B BE (2 72 0 oafn BROGHE A o A A3
Percoll IZIRALTWAZ ERbNnD, O

BlCE S =Y i b LTEE

fli L7=fEF% Fig.

1LiZrRT, HErTbo

I i TR TH D . Z DOWE~D
AU AF 1/./]:“ ADOWMAITEN LD

ARZAP IR IE—=XZEREHKR TN D,
HUE, LJ\J:ODEJZST%%%J: CHEICHFEZ D |

A Ml H Al OB S I HL D FLA TV D

@
B

R EE (10448 /mi]

5

o 8
=~
J— )
f—
j—
——
ot s
o v & @
(w/ghOTEEY A

Fig.
centrifugation.

3000 rpm 2000 rpm 1500 rpm

it

2

8
2

e
s

g

55 N 382
325
i I I I

11 Result of density-gradient

3 FE(10°4B/mI)
&

3 FE(10°4B/mi)
&

3

(w/Eh0T) Y —A

/g0t E @Y —A

-

™~

o
—
— 1t

5. TR ILE

(WFFEERA . WFFEo 8 e O AT 223 12

=)

1.

1.

GEREamC) (BH11R)

Yoshiaki Ukita, Yuzuru Takamura,
Control of secondary flow in
concentrically traveling flow on
centrifugal microfluidics,
Microfluidics and Nanofluidics, &3t
) Ui , 2013, DOT
10. 1007/s10404-013-1194-9

(&) GHT1)
Yoshiaki Ukita, Yuzuru Takamura,
Formation of stable multilaminar
flow on centrifugal microfluidic
device and application to density
gradient separation, International
Joint  Symposium on Single—Cell
Analysis (The 6th International
Workshop on Approaches to Single—Cell
Analysis & The 8th International
Forum on Post—Genome
Technologies), 2012.11.27-28, Kyoto
Research Park

Takayuki Oguro, Yoshiaki Ukita,
Yuzuru Takamura, Continuous density
gradient centrifugation using a
centrifugal microfluidic
device, 25th International
Microprocesses and Nanotechnology
Conference (MNC2012),

2012. 10. 30-11. 02, Kobe Meriken Park
Oriental Hotel

Yoshiaki Ukita, Yuzuru Takamura,
Switching of secondary flow behavior
on cetrifugal microfluidics, The 16th
International Conference on




Miniaturized Systems for Chemistry
and Life Sciences (MicroTAS 2012),
2012.10.28-11.1 , OKINAWA,

Yoshiaki Ukita, Takayuki Oguro,
Masaki Ishizawa, Hiroki Nose, Yuichi
Utsumi, Yuzuru
Takamura, Visualization of
Biological Fluid Behaviour on
Spinning Centrifugal Microfluidics
using Coaxial
Micro—Stroboscope, 38th
International Conference on Micro and
Nano Engineering (MNE2012) ,
2012.9.16-20, Toulouse France

NSRS, BHOSM, SR fi, =
DERT~ A 7 v iR T A A% 0
7o MER Sy BB O AT L, 2012 FERKZE
%73 8l S AW S T
2012.9. 11-14, FIERZ - My lK#

Yoshiaki Ukita, Takayuki Oguro,
Yuzuru Takamura, Study on secondary
flow behavior in centrifugal
microfluidics, JAIST
ISEN(International Seminar on
Emerging Nanotechnology) 2012,
2012. 3. 28, Ishikawa

TH FHE, MR &=, @St M ED
B~ A 7 aTINAT 4 ZATHOD 2
WRIEAVEEED, 2012 FEZFF 59 BSH
Wy PR BARE A 23 L 2012. 03. 15-18,

A R
(XF) Gt o)
(PEEIA PEHE)
OmIREL G 1)
DR EITIE
R - RHIFH, INRSEZ, mir

MERIRE « EISER IR AL R Se b B ARt K 2

NS

FHXE « HiFE

HE o KFFE  2012-119476
HIREAEA H - 201249 A 11 H
EWNA DR« EHN

OBtk (G0 1)

(£ Dfh)
R— LR—

6. WFIEAfK
(D) A FERERE
PR J5BE (UKITA YOSHIAKI)

Bl S e T N Ty NE e Al A
YA = ABFGER - B
e &5 : 40578100



