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Microfluidic la gi?

Dow-Corning becomes the first MICROFLUIDICS
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Concept of finger-powered
microneedle array (MNA)
integrated with a microfluidic chip

Human Hollow MN Design
Finger

Reservoir

MNA consisting of
100 microneedles (MNs)
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Spheroids-on-chip

d Endothelial cells
A spheroid
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TME-on-chip

13



Thw Nghiém
Va
thu két qua




_____________ 280 - T\
s , @ | =T
| I | B
. .. x : =l
| ! | 240

~~
Z

‘Impédanc':e aniolitude (kb )

Impedance amplitude (kQ)
N

| -
.l._z.o_w_."l._._.zg'.'n' 160" SN
| é Diff_erentia-ﬂ_4 LIA : = 4 ll &
signal 13.885 13.89 13.895
Time (ms)
(O e e

|
4 Electrical model

Cs

|
|DDS

ChL

R

~
=
Cor

O G . L e R e W R N e w— w— w—

-
i Mechanical model Cs
| |
I

(~)
fory

.



(a) Generate barcode droplets (b) Encapsulate bacteria

— — Gel m Cl

- o>
- a> Thermal
@ cycle
0 - 0'
8 SYBR 0
v stained- °
droplets
- [ o ] _tooum
7
(C) Lyse encapsulated cells ( d) Re-encapsulate and tagment
. Add detergents, = Single-cell
Add lytic enzymes proteases Re-encapsulate tagmentation
u 9
N ,
© o
Incubate

Thermal
cycle

('
ConstB
- Fragment,”
ConstA Eéiaoae«

Fragment
Barcode

16



(@)

(b)

Lysed/diluted blood

Il trapping

Size (um)

(1) Ce

1 1 1

7-8 10-15

57

«) Monocyte & Neutrophil @ Lymphocyte @ Redbloodcell * Platelet
1. Dean Flow Fractionation (DFF) 2. Flow rate reduction (FRR) 3. Impedance detection
= //
,7_/ r €, 0 Qe
. = © e [ - 4 - . . * 30
o o © @ [B @ 9
<\\ \a B o W ?
L] .. ® 0 o ° M 20pm] et
e s 0 L) .0 Top view™* N Top view
1]
... L4 . . o o = = - : A
.. ) - A = P ~ ~ 120pm 20pm
v
v
—— [Top view Side view 4

(2) Microbead trapping

Lo

=S

(3) Channel washing

Impedance profile

0.95 - 1
'
1
s 08
........... 0.6
0.85
0.4
'
08 ! 02
i
0.75

8 10 12

@ Single cell

® Bead
)& Detection Ab.
@ Cytokines

Y/ Capture Ab.

- Closed valve

......

17



Top reservoir

-+ Upper layer
- PDMS thin

L_® _

~ | membrane

(a) Ch. 3 Ch.5 Ch. 4 ©)
O ~©
Ch. 1 Ch.2
O
0., O
750 pm
N \
O+ 8.0
(a)
Ev) e
07
0.3 =

Reference t] é’EW “
electrode electrode
AP, 3 & |
f ‘I” A155

0.7V LO012 L-012
A

.o/, v 03\;)00 o, 0y

Working electrode (Au) L!MV

(b)

Bright field

ECL

(d)

-

3888886

.

OCR (fmol's)

"~ Lower layer

Day7

-

GM oM

—_—
@
S—

OCR (fmol/s)

§8%

S EEES

GM

oM

18



Sample
channel

Waste
reservoir

Flow direction

O

!
!

Separation channel

?
O:g

Detection

Separated
sample

| I |

Detection of PCR products

Sample Reservoir

Buffer Reservoir -

Sample Waste

Capillar
valves

J,

3-Valves: PCR
Pump  Chamber

/

'

Separation
Channel
J
Q?"
"o’
Capillary siphon GeneSlice 100 Rotor
valve
B ¢ 2} Cap. valve IV
nNTc] \& /
Y Metering
Venting channels finger
A

Liquid [
Membrane
Hydrophilic coating [l

J ‘ Waste ~ Lyophilized reagents i
Ma'”'ampl" 5 a a ! é chambers 5 mm Microfluidic disk Air-dried reagents pre-amp. [l
fication cavity 10 11 12 13 14 L| segment ,GeneSlice” Air-dried reagents main-amp.

19



Bioreceptor Biocompatible layer

Amplifier Processor Display
2 a:
—»— — \/\ —»[ Result J
. J
Electronics

Transducer

20



.
*+ Cancercells_¢
& *

Yan »*

¢ Protein *
L . °
Spu®

Paper based biosensors P Al M
@ %
© *, N
.
w -
u
|
L J
&
. . Food o
' . P4
Pathogen > . - .®
L © . a & = e
L Eamn - » - - ,_;:5;':"% ™
. :
*_ Environment
.
'S *

L
..ll-‘

21



Py



23



	Slide 1: Ứng dụng của microfluidic trong nghiên cứu tế bào gốc
	Slide 2: Tế bào gốc là gì?
	Slide 3: Microfluidic là gì?
	Slide 4: Dòng công việc trong nghiên cứu tế bào gốc
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

