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Befgt ~ ®{E UCLA BIFRCE ~ BiZ kBRI A YZo kB2 GBI,
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W A YZs kI EE 2.4 (NEMS/MEMS, Nano/Micro Electro Mechanical
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chip) - DAFE A A EE 22 Rodw B Bt 8 2 B 58 5 B it 8 s LAt A A
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BRZIFT CMP 154l (4) BERCRITE AAGE (5) Fzx(Ehzl (6) JRET
A (7) AE S -

11



NFF Bz B E R BN R E T I TRV L3S E - ELt
s © BN E R 24 0 5 A FA sub-quarter-micron patterning
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CMCM Image Processing System
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(I E%\Zfﬁ HAEE 5 R/ NRHE > s s sz I8 H Y
FEFEREEANAPSE E2 0 oA ik - AR B e SEEA i
PR R A B B AT AR - RSBV N E8 A RESE
PRI TR - BN R SR X EE A A B SE - AR
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A EEOR B 2 4RSS ey - HAEAREHED
AR ~ FETEEE 5 DA R S RS T m iz i . . SR BRG  (RIEAE
EPEEE - A be—%:Hﬁ M B~ B e A HEE M - B
AT AR T fUESRATRE R TR R B E Rty - HorpE
ETHEE  fURiE (mlcro channel ) ~ %P9 (micro-valve ) -~ gk
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JHIZ2( micro-sensor ) ~ i & Ef#5( micro-actuator )~ {E JE( micro-pump )
KGR Eas (micro-mixer) ...5% - HETAHE > Z A0k

K2 LIS = 7 T2 BRI R AR Y)heds KB 7R 5
ShER B BN bR L - RILERE N —HE R F 2 H R
AR AE TR - IR RGOS a A o DU CTCs JE4H

Az e

4. — ARG R B A LN R EEAA R (LRERITVERX
FHEHRIHE (2) HREBGKEESSSHERIT REU (3)
FutalH S - IR EECRINIA REsRENR AR E) (4) FELES ]
e A/ Ve A R T ECEIRE AT = R (5) YIRSy IRE 1350
58 WA LS JEGERE T - BN BRG R B 4RSS B - TR
RMAGHI R EEHEZAMR/ N - (HEEA AN FEERITERE o« BERSIRE
TRk R/ NEIZok RSTEE > DLEFIBRARHE S R AR [E R
[EFEEE AR IMIAE - FEZRGHIE & 2 s - 505
FETeasat EAEEEEEE RSP IE AR - S&EEIMIE Bk
U EECEEISGHIIER] - (ERENY e HAEEETRYIIRE » IR DA FIA
2=

- AR ARG 2248 88E J7 T prof. Lee Yi-Kuen $2£E2 UCLA &
YEBEZEHY CTCs (circulating tumor cells ) #aHldsE (- -~ E+/\
FORE-FI1) » S EE B B A A I i F R B R 4R T 1R 4
BH9E - ERILAE HL B 24 R asa A1 B ik % ERE. (polycarbonate
membrane ) S/ ERVHER A (B =1 ) SRR A T HYEAHAE( CTCs)
] DTS b s ok A i 28 TR H RS - #5DAER AT 4
AEAVAEE - RN BEIE R R R &l p A e T R s s T A4S - Rt
FERCRE & B SOR 21 ] 2 BN R AL BRI 7T A R U AR AR
Mo &K — 2 S P TE e AR B R 1% - RIS AR i 2 H
% o RgaL (LY CTCs 5B 2 prof. Lee Yi-Kuen BF4eE Ry HiE >

Advection enhances CTC/substrate . Blood cells flow away
I contact frequency I

Enhanced topological
interactions between
CTCs and SiNP
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&1 ~ CTCs Al E R E] -

. 2) Chaotic mixing Chaoticmixer &

X / - chip induces helical flow
S that facilitates CTC/
& substrate contacts

Anti-EpCAM )
on SiNPs *

Blood in
Integration A

{8 - 1) Patterned
Silicon nanopillars (SiNPs) SiNP substrate

[&+/\ ~ CTCs tp i B hE s TlE -

&1 ~ CTCs fp A ER B i B E ] -

=]
Ay

15



D) -

-

h=100um.ah =20um.68 =45°.q =

.w=1000um

100 um
Single Cycle 4
(n=20) ‘
_.I I'—
35um

B+~ A bR R B AR L E A N 1 -

6. flUAG Y A I RIS T R R & sy bt ge A ~ B PR AR AR
EERIEA - WITEH - AR EERESE - A RBEVIT. . F o Rk
FI - dnfede ke peitectl] ~ Rl ~ kAR, % - JERERIE
I+ AnEPE A ~ AR E © BRI R E ek F o FIH
PR BG40 B T AR R B AR B AT A TR N IR R B R
PR7E ~ fEEARMRENE - MR & ~ B A RIS
(RG-S REfc b3 REATL iR B A ERVEUE - KA E L
ARACHTHTELEE SR - oA eSSBS HAE s e Z AV ER A
FFIEE - HOIP IR R SRR B2 -

(W) £¥&R N

1 —RAEY)E R rEkddEs &R (micro arrays) R EERZE &5 (lab-on-
a-chip) (& —+—)WJH - (#5155 2k DNA Bi&E HEF REREt
R RIVERET BB NEEEM o HEBHRIE - THSEE
RIFp3EE B R B E SR AR SRR E 241
fii > FFEUER IR ATERE ~ B i ~ (NI DU HIRE SR TR
BOEMTEA b MOARSEERHEAA ~ P il RO DR o B FE S
{BEL - 6] FE A EEPRBERASOH] - HrEERss - RN TR - EAE Y
M R BRI LR 55 o IESEHM HKUST Bl Z &N E =gl i
5 o
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Fluorescence
Microscope

Packaged chip

High voltage

ICCD camera

i Program controlled

PMT tube DAQ card Computer with Labview \/oltage divider

& A~ SRR TR E R R AR

2. HKUST friEsaiEnvitstE T2 S rEl=E AR (lab-on-a-chip)
B A BT LA AR IR IE FHAVEE I - s%aT 810 51 R N a8
EREST ~ EE S ARG Y] - PCR (RGN E) 08 H FIf
FAE Tk 240 (Volkmuth & Austin BAEL T MEMS/NEMS 145 Bty
et ) - HIERR et s - BfE2E (EeaE skt
42) » FRNGHERFIZEY)S5H - Prof. Lee Yi-Kuen f25| G BIEEE A&
rhEERTIEe A AE o I &R EREEE O MR A ST EER Sy - A RS
OIS 2 RATHEN VS(RTHEMAE - EIEAET =& HEIARK
R) SERHIFEIRE - BB wEE RN MR L
R E S AL RIEVA i S LR i REFR L B E AU A - sE A RS
CFAE SRR E RIS SRR » 5 RO E
MR - (1) BEurEEERERTE (2) BEREAEYRITHAE
Vi Ry BN EE L ~ SRR A E -

3. HTTEEC > AR SR - E&"ﬂ%ﬂﬁﬂ%%fﬁ&)}lﬁkgééf _%
fF% BEH AR B e SR 8% B A PIE(E AE08 R R E] 2R

T EE NS - WA CEEE R 2 AR T SRR ﬁkiﬁ'ﬁ

5% ~ AL MIEFTERRR AR ~ i ER s ~ BN TR RIR ST M

17



EEERZEN o PIAIFERTEERE S T > ) R AV DR ERER AR T RE R
AR PRI S IR AU SR o WA EE B TIRTR o MIARRARA A e
AEE - BTN B AR T AR E AN DR 55
AramZal o ST RO BER RO RS-t o] E R BRI R B PR
Pl b o EFARAK - FI2R AR E AR B ARRES BT
PRETHVAEY ISR > AERIE ] P L RE AR SR Hp U2 & B R I
TP g A B AT SR B B TR el > Bk B M S iR (7 (%
PEEGET o] LAt ) - fE/DEFRIIEE T R EZ2 5] &0
B BRI

5 0 EEREE (Moore’s Law ) & HHIEFFFR (Intel) 24 2 & F R EEFT 4K
BRIPEIRETHG Y - EREREE—ERTEENSA B s
Y E SR E - RERERMvEA - &/ EA S - BEE
FHIE 5 R AR EESSE (Transistor) HEESHAGE > &
re RS AT R R ST E R A R R M B P A
iR ARl > REENERENRIEM » 1C BIRRRTZ L
—HEARMN T URIFTHER > (H15 IC EAERHER A - FETHIERE
BEAITIRE ©

() WEEKRBANERERR R

LlgEEg= s f (Lab-on-a-chip) HYskatiEm s @ A mEEEl
PEARHIBT A EERDBR S IEZAE A/ TP oenk > Erpth & i e S
[ FERE SRV EHIZS ME » o Riie R E R E MR TR E EHA
BEZRAR > TRVAEA S RIS VRE ST o BN ARG, =/ A2 RUE
AR EORA T > — R AEAE — B AR SR & B TR 3R THY
PR TR R R - BRI EE A B 2 LYo
J B R o [N R A [F Y FE F S s B B I R R St B EE A
FIRE > SRR BCE M YR AR R M B B - R & i
TRV SRR P ASEERE R IR o At PUE e — 5 T F T IE AR %
ELIERET (BEETHV4EE nT Ll AutoCAD S48 Bl aS St T4g 8L )
RSB EBEREISR - So— T A et s B A A RN h 8l
T IEVEE ] - Z & W] BTTIRIFAEYIA ~ IR GRe T BERF AR -

e EERES A RS
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AR AR A R B A S e S A ReR - B AR E TR
PR E -
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RS YETIN BN A EEHE B AR EEL » Er DA HEE
BT TEM > S 2 prof. Lee Yi-Kuen ZagHY 72— ©
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Fig. 1 Circulating Tumor Cells (CTCs).
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Fig. 2 CTC Detection Methods.
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Circular Multi-Channel Microfiltration Device

» High throughput
» Parallel experiments

Fig. 3 Circular Multi-Channel Microfiltration Device.
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Fig. 4 Experimental Setup using CTC chip.
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' ¥l Wicrostructure of CTC Chip
LX

+ Afilter membrane made by microfabrication processes
+ Poreswork as array-like matrix

+ Pore shape designed as an inversed pyramid

+ Narrowedge between pores is desighed

Fig. 5 Microstructure of CTC Chip.

' & Fabricated Device under Microscope
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Fig. 6 Fabricated Device under Microscope.
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p | cancer Cells Captured on CTC Chips
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Fig. 7 Cancer cells captured on CTC Chips.
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Fig. 8 Fabricated Device under Microscope.
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\ Microfluidic CTC Chip
_ for Cancer Diagnostics

Department of Mechan
- Engineering, HKI
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Fig. 10 Design and Fabrication of Integrated Micro GER Valves for Micro Flow
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Cytomentry.

Fig. 11 Daual-Scaled Stable Superhydrophobic Nano-Flower Surfaces.
[ ‘.A“\ B T

Fig. 12 Effect of sub-Micron Pillar Array on DNA Kinetics in a Free-Solution
Capillary Electrophoresis Microsystem.
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Fig. 13 Large-Scale Parametric Study of Electroporation in Cancer cells to Construct
Phase Diagrams Using Micro Cell-ArrayChips.
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Fig. 14 Micro Thermal Bubble Actuators to Enhance DNA Hybridization.
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Fig. 15 Hong Kong University of Sciacca Technology.
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