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3.2.2.1.3 DNA REHIEIE

BB RAGBIRERBNEEFETEF 125% K _BOBREMR
(pH 7.5) F40°C TK, ZERELMFEKMEE, BEERE R IERKRE. &
Y J5 B A BT 7E 24h P9HETHRETE . DNA REHIIE 2 EIEA S5 e
MEENEZETRRH SR _BEEC S ENBEERERN, BAKERH Schiff
W, XEEZTERESRILNBEERRERE[14]. EARSLHP, HIK
FIE R HUEE 5| S5 B B RE, BB FITNZ % PDMS B E AT ENE &
FERR L, REHIRER 50uM FIHREMAW S00nl IAMEE S, FRA
WOIBE ET LU R 2 ﬂ%%ﬁvﬁF@%W%ﬁmAJM%@Emﬁ%¢,
ERTTRN. &, % PDMS HUBIEMNGKRES BB 3, & A ddsKes
B, BIEA 0.IMNaBH, 4CiEE 20min, ERRRMAIFRFEE. KEHE
KR, KT 4CRT.

3.2.2.2 PDMS Z:3Z 0 K BIHIE

AT A _E RIS F R B AR T R 2B R BOR In 58 AR [15] . R AR AR 40
T HAERMARIOGHEZAFORGIE SU-8 iR, 854 PDMS BIEEET
R ERE M. ALIGTHET HMRTER: TRESBOETERIE
BIEMRESHNELER. TREENATHERZHENREEEMR, H
SU-8 AR FIVE— K HARER SU-8 HhZIHE AR, BIREMIBGHRIATHRE
TERREE EEMTANRAFHAME, K SU-8 ERHIERRARH S
SU-8 THZIFA[16]. P25 SU-8 MHZIT/EMKIGIK, WIRGHM, E—EH
ERicBESN, EZEZHMEARSHOMNE, AfaIESILE %, ©
LTHRREHFOMEBEBENRT: KEHR 15Smm, BEA 05mm, HEAHN
50-170um. BIRAHFNMAEEREBENRYHE L, 8E EHMERE
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%9 30-80um, M 140um, AR 70um. PDMS RAHE (Bif: 5l
BH 10: 1, wiw) RABEE, WES 20min BRERBEGHZENTE, &
A E T SU-S R £, BT AT 80CHRA 2h, WEMR L& T PDMS
H—TEE AT E R B . BE AR E T S R R Wt 3T L.

3223 ZASh R HYLE SR

PDMS i 5 5B FE BB A M R RAREE TR AT EH &,
FT R R ORAESE T AN I EER, £S5 FALENHEREHE
EHREME AR, IHEETFHERRLERENIS. B PDMS &
AEETAAE 30s 5, BFELHE. HRNEHILE 3-3.

(&) A

PDMS chip Taid flow

Gel pad T

Microscope slide
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(b)

Microfluidic

flow channel—
with chaotic
mixer

Straight
microfluidic
flow channel

B 3-3 () REGRARFEE (UHFIREMEESSHRNETHEER B,
AR R B EEBRENIERE NS PODMS A HEMA. (b) RITTH
Sy 3P

Figure 3-3 (a) Schematic illustration of the assembled device with chaotic
mixer for DNA hybridization. The device consists of a glass substrate with
immobilized probe arrays and a PDMS chip with the microfluidic flow channel.

(b) Photograph of the assembled device for DNA hybridization.

3.2.2.4 DNA %5 &4

100uM FITC #RicBIEE > FEIBEA L E W (0.9M NaCl, 20mM
'mwmmmem%@%@>%ﬁﬁ$ﬁ%§oE%E%%iﬁﬁ%%ﬁm
Z [A Y, PE EARIER:, B IVESN RIS FHEBELRARE RA MR
FXJE, FIREZEMK (200mM NaCl, 20mM Tris-HCI pH 8.0, 40% FF BEfE)
FEFFRRTW DT, FEEREAE 20p, JEA 10u/min.
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3225 AT EBHIRER T

RS B R ERE CCD MRS METE, RN
Image Pro 6.0 AT, AT IFEREFNE SHBEE, LNEQAPIHE
%%(%lﬁﬁ%%%ﬁ)@ﬁ%@ﬁmﬁ%ﬁﬁ(w,ZEW%@%%%
AR A REEFEE (), BEERRBRK MRS B-S-F,
E*SR%EW%%EE,FR%%EWﬁﬁEUHQ

3 ERRI®

33.1 EAERE T ERTHRAEETRABNATHRRRZIERMNELE

EEEESTHRERMRENELT, WEHMAZER (RRE
A IR AR A5 ) FERRRRE T &5 kA mRERKNERAERY
%9 10ul, FITC ARiEAIEES TFIEHIRES 100nM, FL-THRABERE D
F1%9 1pl/min, Spl/min, 10pl/min. 0B 3-4 FRTEZEH =F A RGRET
BRI IR A B A A RARN T LR A RN A I RIFE T RRIRK
(2, EECEATEEZANERERTENZERE), MERTE
ummm>ﬁ%ﬁﬁﬁo%%,M@$ﬁﬂ%%ﬁ%%ﬁﬁ%ﬁMﬁA%
i%%%%xﬁ%@ﬁ&ﬁTﬂﬁﬁ%Th,tﬁém EM 1pl/min 3EHNE
Sul/min, —HMIRLESHBETHREZ



70 FETHRZER SRR R TR

(a) B i
} { | Without mix

Fluorescence Intesity (A.U)

Talmin Sudimin 1fulfmin

Flow Rates

(b)

Mix Without mix Mix Without mix

'\_\_.\l/_/' g\/ ’_/'
1pd/min Spl/min 10ul/min

B 34 () WEHBESNMTRESRALERENADRETRZESH
E5to. (b) IR REARRE T REE.

Figure 3-4 (a) Comparison of hybridization signals between the DNA
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hybridization device with mixer and without mixer at tested flow rates. (b)
Fluorescence images from two DNA hybridization devices at tested flow rates.

The height of the microchannel was 50pm.

A SRR ﬁf%k%%ﬁ%@%%&ﬁ%ﬁﬁmﬁwoﬁﬁ?ﬁ%
BN B TR R, BRSERER BT frmR EEE
A ZEER RAEESERK 2 T5R ﬁ%xiﬁﬁuram¢mﬁﬁ
E%ﬁ%%@%&tﬁﬁ%%i&ﬁ%ﬂﬁ#%%ﬂuﬁwﬁﬁz
032 X R 4030 SRR =AY R [18, 19]. WIEM R EAS R &¢ME“¥%E
ERREHA L, X—IRESSATABEPEERUSFTEANER, £
&S St A R MG K30 B . B8 B B B R 4% 28 B RO VR TE R A B i (B BEAR 2O
R B. BEMRERREE MR ESEIEIRE. £0F
VAR P RO TRE BT LA IR SRR R, N REE ST A AR R BRI
%ﬁ%%ﬁg@%E?EWEET%%E%HE%%I,Emmﬁ%ﬁﬁi
BREY Y. HTLESEHEATAR, BERBERTED TENRER
R THERERERER, MEAERTNEN)FHATERED TT
MERRE, XEAMEENTE, XA LR & RE R ALY TR RE(20,
211, TIERMMIEESMATAER, BT MR- T7E@E ek,
BB RS FE B2 N NBERE SR LRSS &, BRI
NTFEEBHT K. UM TEREBNEER, BIRMEMIESHJIARIHE
RERARE THNETBRENAZESHEE. R, ERAE (Ipl/min)
i, GBI A T RS R T RS 1R T S r[22]. FTDUAE 3-4 E BRI
R, BRSESTRABHASKARNESRELHEEZR. MERR
SR, e RN A ERBT S FRRGME, BHRAREES TEM
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BIE A R EE 1S N 5 BRAET R A ST 2 pU R BB 0T DRI AOARII . BT LATE IR A
10W/min B, REFEMBESSRNERNIAXCESHREHETETLREE
fuNE

332 EREEES TR E TAR IR A B 5 TR ARNAT KRS
B

EEEL S THRERMEREZRERLT, WEAMELER (LR
SEHME BB SR EFENES FIRETRZHME. KR
B A A EI0Y 10pl, 3B THERAEIEVUE Y 1ul/min, FITC FRic HI5E 4
FIEMRE 5179 1000nM, 100nM, 25nM. & 3-5 FiRTE SR FIRE
i, MMEZERNRLESREZRRD. BREMKER, —ENER
BK, BRESBNERNETESBEETRAGRERIE (.

(a) B Vix

110 - [ Ivvithout mix

100 .:
20 —-
80 ]
70
80 :
50 -
£0 ——

30 -

Fluorescence Intensity (A.U.)

20
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II Il loogm

Mix ‘Without mix \\ﬁhout mix thout mix
M Sy T
1000nM 100nM 25nM

B 35 () B BRI A A RERRRE FALEES
258, (b) BARTIERELRRKETIOEE. MIBERRER S0um.

Figure 3-5 (a) Comparison of hybridization signals between the DNA
hybridization device with mixer and without mixer at tested concentrations. (b)
Fluorescence imagés from two DNA hybridization devices at tested

concentrations. The height of the microchannel was 50um.

BRI NREEET: E&ESTFREN, BSTF5SRENESE
HHELTEERRESERR), FXERAEZRTE)THY #HEx
ViR, PR R R TIRE N 1000nM B, 35 SHEEN

BB/, RTTERESTWER, B9 FHT BERRAERERCIE
R ES(ER, PESTFRHTREBHRREHAZESERHNEIERR, ML
TR FIREN 25nM B, HRMMIRABERNAZETRERAERTE
REBERI,
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33ZAETERFBESETHREIMEARSTRES
RERYELEL

RiEFRHRM

St

Y

TR RS TRMER, REMEREEOBLT, LRPMEE R
(TR EH/OAEREHESEN) EAANMEERE FTEXINE. B
PR R BIRERETR A 1o, B4 FIERAEETIEN 1W/min, FITC F7id
HIEE > THIRE 9 100nM . EZERFUEERE S 59 50um, 100pm F
170um. WE 3-6 AR, TIRE B IERIAME S MRS E = AR 481k
B8R, MEEMEESENLN, RTESTBRERK. XRFENIELEH[H
BEMBERT, RBEEET O FHUYEEES, BRI TRERTHERY.
EREFREMESSFRETREREGWER, ZXESZHEESEMNR

R A AL

B \ix
i Without mix

Fluorenscence intensity (A.U.)

S 100um 170pm

Channel Height
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(b)
lonpm

Wlthout mix \\nhnnmm Wuhum mix

50me IOOum 1"0pm
B 3-6 (a) WERAREMEREGHAZTURESIAMBESETAXES
MZER, (b) FMERXEREARFEERE TRAE.

Figure 3-6 (a) Comparison of hybridization signals between the DNA

ll

hybridization device with mixer and without mixer at tested heights of
microchannels. (b) Fluorescence images from two DNA hybridization devices at

tested heights of microchannels.

3.4 ARG

M@T*ﬁ%&ﬁﬁﬁmm%m%x%%,%%%mu%m%ﬁwgﬁ
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FNE ETRESEERMAE CD XTRMERAE DNA 232

89 AR
4.1 3|8

DNA AR RET E4 DNA 882 HaEFREMERAENE S,
GRARCET ZNATERRES T, EREGH, FEHARER R
[1-3]. X TRERSEHFS DNA WMREFIRTER, B TEERESTI S
BE RS S . HTES T DNA KR EUEHIEE N, LA 30 Mg
EMEREFRENY, AEZRT B RERTHIY BES N 2.4 x 107 em’s,
— MR T EAEE) lem TEFERIE 28%h, FTLATEFR SIS 44208
£, RZEE-RFTE 6200, Ub4h, RS F38 0 B B0RE & e — IR AE
10~300l.

WIRIZBARVE A —DFBOR, FFRETRFEMERE. TR, BRNED S
izl BEl. AOETHRBEANZREZ S WS, BH
FET YRR AT AP MR XS A RERAFEERRE, T4
AP THERAMENER. BEFENERPRTEA —REE G H
WEE, BIPIRAITR PR, 455 RMATE . Grodzinski B FAFIF A
BB RRR B 7 TR B, 2B SRS 5 15[5]. B AfEAN
FEAR BB T R REFA IR R, AR B ERNER, FAXFEES
THREA, FE485E 43RS A AN 3R A R MR TP IS & NI B R4 R [6-8). (B
RXELAIMTREESR, SERER. B —EETHHEROATERE
B ER KA E SR AR AR LR IR TS, INRIBER[9-11]. BIRKER RIIELT
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IR R R AR 22 R ), BRSETHAEERNAE. TEFAL
FIFEENE, AR, ATREREREXATRBENRS, KEESH
45 24 A0 B A O R B R D R R R, (ER RS A AMERFELRSE RN
BhiE &S A THME, MALEEIFTHEEEDT,

MR CD S A R R R B TR S P L AT R A IR A
HIBKED /7, R T ERMERRISINEZHRE. o CD Wiyt
B— A LIRS D ESR A M S BT, AR TREBENHAR
AH. BTRBERE. BTMEML. TUFTESEARSTIS A, RS
CD R ARE| T ADIRZ HRE. EASFIhEESTInm[12, 13]. HMm
HE[14]. RSB A[15]. REFFX[16]. 4 B[1714 2 LERAE CD i A
ESETl. REARETHE A THE SRR, BRIE CD ity BEM A T B
G 437 18-20] SRMLAG 44T [21-24] IR 4T [25, 2601/ 7 F KR [27]
B, 4% CD RS LHETANEFERETELRAR, WHRESR
LA FEERERBE, XA BRNSIBRIEEEE TR BT
i T FE R i) R

AT —FET B S EF RIS CD 2t 7 A T DNA R325r
o AAWEGETEOAFEERER CD NS F, Tt UL B
4 B e IR SR R RAERCBE A A B AR RS . MERME
T8 T P O BB AUE I T MR AR, AR (A), TERE TR
R, AR, WA NE O ISR R IR RS E E RN R
e (RLF CD RS F M) « ESRE LI, BMEFRRIT
HOBEFRREREE, SE—E-ERERT —REEES. TUATE
ST A MR ER T MEREAEREENERERS. AEUESR
HEEMETA 1, 2 ZRNAISEETETEERR CD 5V DNA RZH
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VERE. EARZKHEMESAENELT, LR TETFEERMESRHR
MBI TTERTHURNESR .

4.2 HRIE CD R RV E AR

4.2.1 Rz CD itk ERYEE A TS
(1) BL7
BL ) RIE BN TRER S A =210, BN 530 f e i A
BOEEH K,
f, = pro? (4-1)
Hepp HIEHIRETE, r ABLER, o AREEE.
SFATEOFE LR — B L B 4-1 Bin, ESRMEOENE

Ap,, = pFArw? (4-2)
Ar =2 X (r> +1.) (4-3)
F=r,—r. (4-4)

e p AR ETE, o AAEE, ArAlE L WERMKE,
T L 5CD &g O [FFgKE.
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4-1 kbF CD 2 A ol i i — B, EAREAN L SEEN d. W
ZEME LS LFRRT feo
Figure 4-1 A liquid plug in a channel of width d on a disk with radius r

spinning at o is exposed to the centrifugal force f,, and the coriolis force f..

(2) BiKAI
BLK A7 R T BRI K R P #EAT BRI BN MO B A B AR AR T AR R R
E R BELEHHRBR R, RRAONERTREBREZRINE LA
WEE. HTREATUERERERE, TERTARREZENESH
TrRIE.
f. = —2pwv (4-5)

o NRARRERE, « SARE, v ARERHRE.
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(3) BHES
TEREHREEBEANNENEE M.

p9=2XyXC059><[%+B1-] (4-6)

HepEiER JE#:IW, BEN he vy RBEBIEHREK S, 6 RRRESEE

4.2.2 [URHE CD it EREARTIRER T
(1) FHERIEH
CD At Fr EifiiF B s BREERRE T = A A B0 R 7 o JRARATIR
BERSOHEE, BIE (BRE) MAEMNESHE ENNE, ©F
FERITERR R(28]. WS A LRI FIRER:

_ DZpwArT
U= ——bg;’uf” (4-7)
ARG : Q= VA (4-8)

H Dy HBERKAIER (KE X D=4AP, A NBEREER, P il
EHHEAED, p NRAEKREZE, o NARE, rABREREKNKE,
TR SCD ARO[ FEKE, plEngE, L i m ik
KE. Duffy EEZE T ARMME UK. K. FM. K. DMSO. PCR 7=
Y1) £ CD & ERRIE, W R RO RE SR B S R s
TIEE. pH. BF, NEASTWHFEEZRE/N, LhRRESEISTRE (8
BR T BT 8 — B 28],
(2) &

WRMERGTE LEEMNARRITT, CD F & LIRE—FigshiE, =
BE WM KER B E4ER IR .
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B 7K VE FB 1B 0 s R /K M AR AT SRARROR /D, ERZK IR T BELAE
RAKRIRTHES LE. AT RREKERRATRENESD:

Ap = 2ycosH Kw1 h%) — (—t + i)] (4-9)
E*Yﬁ%ﬁ%%%@%ﬁ,&ﬁ%ﬁ%Eﬁﬁ%%%%%mmﬂmﬁ%%
BETENHEENSE, v L RRBERERNREENREE. A CD
A RREEETE—E (EREE) B, mInTFREENEOENRT R
BKERIRFTEIES, WIS RBEBIKR.

ﬁ%ﬁﬁ@%ﬁ%%E%EEEE%E%ﬁﬁﬁmﬁ@%,E%%I%
B S I 250t BB AT EN RO 7 IS BRK AR R A R B R T IR IE I R ER[29]

ZEF R SEAERRNRITEFER, ERAMAFKEENRARY
BT 5 A R T K 1R (B IE AR R RT i . HEXMAR SRHEEFET
WIEEME N O R —RAEE. LRERIKEERRY KON ZENE
HE 719

Cysin@
A

Heb C MG KE, v REERRTE T, 0 RRBE 5 EER K BAA,
A BB R R

IR E R O E AT RS TR AR RAY BN ZF M E
Y F), TGS RE AR R, RS A KIEEAR Y

Ap = (4-10)

[uy

£ = ( ysine—)z (4-11)

T2Dy, pArT

Heh D, ABERANER, p MRBHREEE, o AAEE, ArhiRiER
W%KE,Fﬁ%%d)ﬁﬁ$ﬁ2ﬁ%¥ﬁ%ﬁ&v%ﬁ%%%ﬁ%ﬁ,6
RFEWIES BIEEERZMA



86 FTHREZRB SRR AT

4.3.1 SEIR# R}

RN B i e i B 1) & AR 5, 620 B ) 2 25 1 1) AR o iU R AR
A LI R B ERE =&

BEHRREBMBIL 1, 2 NEZTHREULBES> FHERTREZED A
", HERFFI[B0)IE 4-1:

R 41 BERFREREMES T

Table 4-1 DNA sequences of Dengue virus probes and targets used in the

hybridization experiments. * Tagged with an amino group at 5°, ® Tagged with an

FITC group at 5°.

Sequence name DNA sequence (5°-37)
Dengue virus serotype 1 probe’ GGGAAGCTGTATCCTGGT

Dengue virus serotype 2 target” ACCAGGATACAGCTTCCC
Dengue virus serotype 2 probe’ ATGAAGCTGTAGTCTCAC
Dengue virus serotype 2 target’ GTGAGACTACAGCTTCAT

432 ETRLEERMFERE CD SR INIRT

WiiE CD RS RE ETHESAM, L/ZENPDMS EEE 12 4 DNA
FATTHEEER T, TEVIEE DNA SHETFES B E A (LK 4-2a) « B 4-2b
BIRT BA DNA ACHRE S AR, B E. HKE. FERAR.
FATEIE . R R . RIREAR. ZTEENR TR 15mm £, 400um
%, K 46pm IF, BEZSHTEILE 4-3. RIESHERNRITEEB3]], RITE
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BRI A E 1B i R~ A RO AR RE T ER D Bk 1@ B = SR A K8
fy LIRS (L, BREEAE R AR . ALK T, FUKBENSERETIE,
WG E B 400um FKARGE/NE 50pm.

Hydrophobicvalve

Sample-ertry port

Hybridization channel

Femporary
colleckion
reservalr

Venting hole

Gel pad glass subsirate

El4-2 FI TDNAZZHIMAECDRT AR EE. () CORG R4 %
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Figure 4-2 Schematic representation of a CD microfluidic device for DNA
hybridization. (a) Overall device design. It consists of a PDMS CD slab
containing twelve DNA hybridization functional units and a glass substrate with
immobilized DNA probe array. (b) Schematic diagram of a single DNA

hybridization assay unit.
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Figure 4-4 Schematic diagram of the PDMS microchannels for the
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immobilization of DNA probes. (a) The PDMS microchannels for the
immobilization of one kind of DNA probes (Dengue virus serotype 1). (b) The
PDMS microchannels for the immobilization of two kinds of DNA probes

(Dengue virus serotype 1 and 2).
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Figure 4-5 Schematic diagram of DNA hybridization assay process on a CD

microfluidic device.
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Figure 4-6 (a) Hybridization assay process using the blue dyes as an indicator.
(b) Reciprocating flow of the sample solution containing 60% glycerol in the
hydrophilic hybridization channel using the blue dyes as an indicator. The CD

device was spun for 3s at 22 Hz and kept static.
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Figure 4-7 Characteristics of the reciprocating-flow hybridization. (a)
Hybridization signal growth at various rotational frequencies. The target
concentration was 100nM. (b) Hybridization signal growth at various
concentrations. The CD device was then rotated at 22 Hz for 3s and then stopped

for 3s during the reciprocating process. Error bar represented standard deviation.
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REBNFEE .

Figure 4-8 (a) Comparison of hybridization signal between the
reciprocating-flow hybridization and the flow-through hybridization. (b)
Fluorescence images from two hybridization methods. In these images, columns R
and F respectively represented the reciprocating-flow hybridization and the
flow-through hybridization. The images were only shown 12 probe spots from
two terminal region of the hybridization channel and omitted 20 probe spots from
middle region of the hybridization channel. In the reciprocating-flow
hybridization, the CD device was then rotated at 22 Hz for 3s and then stopped for
3s during the reciprocating process. Error bar represented standard deviation. The

number of experiments done (n) was equal to 3.
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Figure 4-9 Rapid detection of Dengue virus serotype. (a) Dengue virus
serotype 1 targets. (b) Dengue virus serotype 2 targets. The target concentration
was 100nM. The CD device was then rotated at 22 Hz for 3s and then stopped for

3s during the reciprocating process. Duration of the reciprocating process was

90s.
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W RIEE[13, 14], SIMEEMIL[1S, 16)EEEMRE S E£l, FAMNATF
BRZERZAMEEN. BETEERATHMRESHTEATEZHERZS
VERRII, XS A RAKRIE (IEMER, ESE) [17-19180881 11E A
IRBH 3120, 21BN B EEREF FIRTE IS . MASTERIEREIRBIIERT Y
JREfER, ME T BREEIIIRAE . (BER, XEEFHNAZRT &
wHAMR, BRIEBIEELIRE.

CD RSGHRET — M FiEE, ERAMARESA=ENELIER
WAKRIIREN 77, W4T HMRMABHI DB E22]. AERIT—MHET
P AEEE RN CD NmE BB EEE AT G . £ L —SH TR
b, X CD RGAHATT o, KUFSTROEERS), MTAUERT
W, TAMERERIESRUEERERTMR. AT HER CD [tk 7 3T 25
EEERARE S, AT T MRS, HPAaRFE—f5EoFRaii i
PREF (Perfect match PM), =F7ENFEALE &8 BRI ERAC R E (Mismatch
MM). BEMNEE R, BIE PM A MM HIBESNNENER, HRE
CD xith 7 BEBETE 400s P PR I X 43 78 & EC X A 7E SR A T (M I E R
FATIGEE . WAh, BT ICIUEFE 350n] BIRE T 350n] BIBRER TR .

5.2 SRR RSy

5.2.1 SEOS pF R

VR R R RE UL RS FRERT KEEZEY AR, HERFT
L 5-1:

® 51 WITRIMUFRACHRE LR SRS F IR RS, #RE PM. MMI-3
S RImiFcEE. 80T 5 RRRIC FITC. T B RERARE.
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Table 5-1 DNA sequences of targets and four kinds of probes. ¢ Labeled
with an NH, group at 5°. b I abeled with an FITC group at 5°. Mismatched

nucleotide acid was underlined.

Sequence name DNA sequence (5°-37)

DNA probe PM* GGGAAGCTGTATCCTGGT
DNA probe MM1¢ GGGAAGCTCTATCCTGGT
DNA probe MM2“ GGGAAGCTGTATCTTGGT
DNA probe MM3“ GGGAAGCTGTATCCTGGA
DNA target’ ACCAGGATACAGCTTCCC

522 EFFHHTHRESROMRE CD RitF IRV

M CD RS AR m E THELAR, LEXN PDMS BEE 8 MEEE
BT T, TEANERET DNA HEHEFIRBEEE A (LB 5-12). & 5-1b
R T BA AT AN BTN, KhRRE. R, HAR,
BEEOD. 2@, IGE R, RREER. #IOBENRTA 12mm
¥, 400pm %, K 46um iF, EASHAE 5-2. FKRKRITRRATKE
LA G, BB AT A SRR AE (23],
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Washing chamber Sample chamber
Hydrephobic valve |__Hydrophobic valve
- Yenthole
{a) PDMS CD slab
L. Hybridization channel

Temporary collection
resenvoir

— Venthole

™ Waste chamber

Glass substrate with probe armay

B 5-1 BT BEEEI TR E CD REAREER. () A HEAE
wit, BEMELENPDMS BEE 8 MEAWEEM AT, TEANEE
DNA RETFESMIBIRE o (b) B BAREEETL /AT BT 4544

Figure 5-1 Schematic representation of the CD microfluidic device for
single-nucleotide mismatch assay. (a) The structure of overall device. It consists
of a PDMS CD slab containing eight single-nucleotide mismatch assay units and a
glass substrate with immobilized DNA probe array. (b) Schematic diagram of a

single single-nucleotide mismatch assay unit.
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Figure 5-2 Parameters of the single-nucleotide mismatch assay unit.
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SRENGEBE T SU-8 1R £ (PDMS EEE N 2.5mm), ETHAMF 80CE
£ 2h, MIEMR £ PDMS E—EBF I E B ERREY, BERANHW
2 ITFL. KR4E CD IS AR, PDMS ERIBI/K B X 5 FE Z R PDMS R
BHg s, MAREERREERGREIEKIE. 87 EIE PDMS

4%%%‘&1%?%’{7@’1 Wi, BTENBREFEFKN (HTBE). PDMS
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B4R SEBE R 2min J5, R 3 ATEIE XA A5 7K HAth &8 07 IR EF B
K, BEGHES BRI PORE T RHEE,

5.2.4 BFRGEPLEI B MHEIER DNA RETHIEE

RABBI G EMFIER DNA REWEENEREAGSIE=ZE.
PDMS HUEER RIS NENE. §564% PDMS Ul E AT 3 0078 & T HeAc
L. REBIRE A S0uM BIIRET AR 0.5- 1 IIARUBE SR, AR HEE R
DUNATFIZSE ) RE . REHERERBN 100%EENE T, ERT
BRE. &f5E, % PDMS MUBENBRER LB%, BERREEKEE B
BN 0.IMNaBH; 4CHEE 20min, FAREFER UMK BELRE. KEMAFK
Wk, T 4CRF.

W
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TEE AT AR R AR I 0 1 280, 100uM FITC ARiC K EE4>F B 250 & vf
¥ (0.9M NaCl, 20mM Tris-HCl pH8.0, 40% formamide) FHRBRELXIKEN
100nM, AT RAME KA, AR PM F1 MM, EHEEFA NaCl
WRE I HRIR 2 1R (20mM Tris-HCI pH 8.0, 40% formamide) . /™ EATREEH
T IR A =R T 3t

£ CD Fth iy L BB EAR B - i A2 a0 T - 350n! HEE 7T ¥R 350n]
BIBRIR I A INARRSE CD B A A M EMEERRE. B THKE
WIPER, BEGEMBEAIEE S FBEB A M FEERGRENERE, o
ATIWHRIZTEE. REEHIE CD RS IETFEONFEE L, Ll24
Hz B8RS CD G H Ss, A FEBRMERERRR, EANETEE
Mo FRBEERZBEBENFEERS, BOLFEAL 22Hz FEEIRES T 3s
ZIEEE 3s, FEXME-FTENER 90s. RTRMEHRUE, HERH
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B CD S5 B RGBT REMRAE, B 22Hz MUESHBEEE TR 10s, HREEN
A FRBHNERS. ZEE IR #ERE LHZEFBT, REU 320z
HIESENERE A 5s, EBROGANERT, WEEMBAEERERKL EA

2B L SRR S BB WA BRI B L 5 R T R R .
55, BEAHAGNERE, U 22Hz WEERER G 10s, HARTEEN
PR S b PN

52.6 RALESHIFKERTH

275 R R RS BB A CCD MR EMEFRE, XKENRRR
Image Pro 6.0 AT, AT EBRETRNBESHRE, LNEREFHHER
e CEUE SRS IIES) EMAREITARE (S) , ZEMBRERK
AT LR BT RE (F) , BERRABKBHNRIEEEN E=S-F,
Hor SR BARNRE, FREERIOLRE2S].

HT EEMTME PM M MM &X/EEFAENESR, RRIRMEL

( maximum discrimination index, Dln)#EH, EARINT:

PM .
or { (f_)} (5-1)

MM ()
HAPMOFMMORFATEHZHBELEHR A (O PM f MM
MZZESERE. MR DlundER T8 APMAMMAR/ AR E S /1 ¥
2= 52 2 LUEPMAIMMA 2R A[19].

53 ZERXITE

53.1 WoRtE CD R/ LA ENALSERER

/;MZISE?E)L EAGEEEHRKEBRLATEBEE HIEEEM, W&



114 ETHIRZER S SRERTHA

HUBEFENGU /2 B8 T AT ZK I R AR ELVE SR B R . BIS-3 878 T 2232 i T2 ANk
HBEBETRAEBEFTNERZS. ATEWMNERMEELE, BOTER
AR E TP AN E M, EEIRE 960%, AEMEaEREENER
Ao ABEERANRRIED) THREREEN ERENEREM K, HEAREL
IBIE, H P RE BB IR R, (F RS R BRI 12s I A
MERZEIE, BEETAIUERIERENRESEEN ARIZRERK,
BEARIDETE, EPRESERRA G R, % 05SSR FRIETEL2s
NEERIRERTBE. ELFRMAF, B TS TR ERR P
FEHnE W, EEROEEZER, E3sARAT 2R,

Washing buffer

The target
soluion

Washing buffe

Thetargel
solution

Beginning Os after ts after 12s after
stopping stopping stopping

B 5-3 RS EMNAERR. () £&XTRE; (b) HmEERE. D LA
22 Hz Bl Es% 3s, SRE1=1E

Figure 5-3 Two-step controllable reciprocating process of solutions

containing 60% glycerol in the hydrophilic hybridization channel. Food dyes was
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used as an indicator. (a) Hybridization step. (b) Washing step. The CD device was

spun for 3s at 22 Hz and then kept static during the reciprocating process.

5.3.2 BFE CD RS H LIRSt O FRRXHNZE

ZETHRAE PM A MM I 30 3 £ RIR A BRI RIRE ). A
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AR A BARSE . BRET MM3, 4STRRI BB TR IR R, ERTTFEH
BRI REERE SR LREMFRE PM NESRBERE (Dln=1.07).
PREF MM, 420 SAREA TR AP, ERTFAIBENRAET R
5524 MR M EE PM IS5 SREMERK (Dlne=3.66). FHE KR
i FARE I RIS B ERAT MM2, E Dlpa=1.66. KIBAR 5-1 KIERVET
FEHFYE, Dl WAKT 2 B 7 62IR5) PM A1 MM, FTLUREE PM A1 MM
R Eh I EME R REEE MRS MM1, TIEERE MM2 F1 MM3. M4
EEIPE L, 23 AR A TR R AL B R R A S B B AR E MY
BERZE, METFEMABIEER, FAIEFEHLEEZEHERAIIN
sEpRESENE, BBWARFI26,27]. BT BAKE PM Fl MM HIZACE) /11
2B TEANHE MM2 A1 MM3 1R8], U TEE—SEERE PM A
MM R FNER, HITHEIRMER R .
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Figure 5-4 Hybridization kinetic profiles of PM duplexes and three MM
duplexes with a single-base-pair mismatch at various positions. Error bar

represented standard deviation.
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{b) PM MM MM2 - MM3

g

5-6 (2) PM 5= MM 2R E&ANRBHL. (b) PM 5= MM
AT EEHBEN I EE. |

Figure 5-6 (a) Dissociation kinetic profiles of PM duplexes and three MM
duplexes on the CD microfluidic device. (b) Fluorescence images of PM duplexes

and three MM duplexes versus washing time during the dissociation. Error bar

represented standard deviation.
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