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1. Optical Tweezers (7 4 %)

o o BpsEY - T [Hn] ——

Single Trap
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1. Optical Tweezers (7 4 %)
#oan ol Bppcs Y - B 4[]

(Video: 12sec) (Video: 12sec)
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1. Holographic Optical Tweezers (HOT)
—— 23t S BT MR

Traditional OT Holographic OT

Spatial Light
Modulator (SLM)

Single Trap Multiple Trap
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D st 5 HHREET 54 (HOT)

Local Concentration Control (5 Rk R #=4])) ——

Holographic

Optical
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(Video:26sec) 19




2 st 5 i B LT k4 (HOT)
— Cell Patterning (‘m*e % {2)

Holographic

Optical
Tweezers

(Video:28sec)
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2. Dielectrophoresis (DEP /4 ¢ %)
#ay  RpgsL i+ 2R [FRE] ——

e Manipulation of a group of 3-um-in-diameter beads

Negative Positive

Dielectrophoresis Dielectrophoresis
21/36



2. Optoelectronic Tweezers (OET)
—— ThEe f NEAE IR e (3R] ——

(Video:21sec)
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Optical Tweezers (3 #4% %) & DEP (4 %)

—— Electromagnetics Model ——
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3. R + # BpcE (AFM)

oAyt BAELY R [BER &EEL] ——
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(Video: 14sec)
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AFM Images of Type 3 Pilus (vl)

Height image

Height (nm)
B [ ] — k2

S
=
Height (nm)

(%] = Ll

- f . I ———— i f
0 1 7 3 4 5 0.0 05 1.0 15 20 25 a0 35
Offset (lm) Offset (jm)

> Average diameter of pilus (v1): 3.7 nm

> Average density of pilus (v1): 15 per E. coli

> Average length of pilus (v1): ~12 pm
B E Bio / Nano Electronic Lab passin imovaton Execuon

Angel Su , MSE, NTHU,06/13/°07
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o E. coli (+ % 1 #: bacterium) Invades into Intestine (% : host cell)
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1 (a). Adhesion Force Measurement

For an Adhesin of Type 3 Pilus ——
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2006 Results : Mechanical Properties of Type 3 Pili

—Pilus : 3-phase Elongation Force [#£» & =i# & #2] ——

y 2006
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(Video: 10 sec)

(Video: 6 sec)
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2007 Results (1) : Mechanical Properties of Type 3 Pili

- Future : Consistence between experiments [# £ &% Lk &5 % &% ] -
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2008 Results : Mechanical Properties of Type 3 Pili

—Pilus : 3-phase Elongation Force [#£» & =i# & #2] ——

y 2008 I 11 111
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Results : Mechanical Properties of Type 3 Pili
—— Young's Modulus : Similar to Rubber

AL
D
AFM: z — F
L:~3pum A= /4
¢ : 3~4 nm y —> F
) . g= A
= Young’s modulus: FE = ALL
,/_\
e Ref.:

Young’s modulus | Steel Glass/ Rubber | Pilus
@Num?) | 2x101 | 7x10 | 1x107 | ~ 107

~——— —
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P Type Pili - 3D helical structure

Type 3 pili

A: Layer-to-layer bond

; () B: Head~o-tail bond

(Video: 13 sec)
2008/6/13 37
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2 %k & (Inflammation )

— #% i 1T * (Chemotaxis)

o “‘%’ P 3% (Neutrophil) £ 4% f* F]3 e 313 ki3 452 ¥

CHEMOTAXIS (&t 1T %)

(Video: 26sec)
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2 %k & (Inflammation )
PRI %) & B

(Video: 15sec)
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2 XK & (Inflammation )
— BV KEP o wEF EIE & LE? —

(Video: 20sec)

41



s

S 2
K

2 %k & (Inflammation )
—— AR F) S ERR ——

-

— fzu g > 50% 7 F 42



PREF 6T

—— Heion B R (PR & ERR] ——

1

Lower inlet

inlet .
Cells/bacteria

— Gradient Bio Chip: temperature, PH, chemical concentration, ...
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TR

— Characterizing the locomotion of neutrophil —

Chemotactic index (Cl) = x/d
(Prabhas V.M., et al. 1995)

Total distance : d

45
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Ref.: Rosenbluth, etl., Biophys. J., 2006.

S (nm) 40



«N’}r

— B %

¥ AR

A L

A ——

+ R S
%:;é\’\’ (/F -~

5 SN .?,_.?1%‘2 i

Significance

Infection (8 %)
Adhesion Force (-1 74 )

(% 5)

ww Adhesion

R !
¥ (35 -
f i
\E) 4 I(‘ﬁ 5‘“’ 'r‘ l

Intestinal Epithelial Cells (% &} & n¥)

Bacterium (3w {#]) >

Host Cells

Inflammation (% %)
Chemotaxis Force(#& - # )

Vascular Endothelial Cells .
(i B REp A o) Tissue (£.3%)

et S e el

Neutrophil
O/ FF )

-.--

Vessel (& %)

( hemotaxis
Force

Chemotaxis

(g1 i)

Chemotatic Factors

(A&t 2 3)

DR A ER, FIKE, BFR)

Tissue Eng. (231 42)
Cell Patterning (% i% {2)

Cell Pattern

z
2 Liver sinusoid
v

po. I,
7Y ell
- Pattern

(%2 A %)




2008 ~ 2010 B 72| % 3 2+ 4 (3-3)

Novel Bottom-up Liver-mimetic Tissue Engineering &
Capturing the Complex Liver Tissue Functions in Vitro

2 ”‘.f‘:.‘i'.f%‘; TE2ZFERHRETHTE T/ ”‘:‘:.E'.f%‘ii ﬂ}?’; 2Py

FEXE PR
LN
PR F B4 L IR gﬁﬂ A E




Proposal Recap- Lack of In-vitro Models
that can capture complex Liver Functions

“...aliver cell could remain a liver cell only when it stayed in the liver ...
without constant signals from their normal place in the organ, liver cells lost a

crucial molecular component [RNA]... that helps give them their identity.”

J. Darnell Lasker Award Citation

HEPATIC LOBULE

Cells
, R 5 (Signaling
Ref: 1. www.livercancer.com; 2. http://hopkins-gi.nts.jhu.edu PathwaY) a6
49

3. Griffith et al., Nature Reviews Mol. Cell Biol., 2006



Bottom-up Liver Organoids Reconstruction

AR (napesun] LB

(Video: 6sec) P ’

-

. Sinusod  Hepatocyte
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Bottom-up Liver Organoids Reconstruction

—— MO E S [RRE & R L]
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Bottom-up Liver Organoids Reconstruction

—— BB [FIRE & L)




Liver on Lab Chip
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