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ii Abstract

Abstract
Hui Wang (Analytical Chemistry)
Directed by Prof. Dr. Bingcheng Lin
and Prof. Dr. Jiling Bai

This report mainly focuses on the basic research area of the microfluidic systems,
which is listed as follows.

Several types of home-made microfluidic devices were built up in the laboratory,
including one microchip-based laser-induced fluorescence (LIF) detection system
with four fluorescent channels, two LIF detection microfluidic devices with pulsed
laser or consecutive laser as light sources, respectively.

The qualities of home-made glass microchips were evaluated. The sieving matrix
with ultra-low viscosity was applied to the performance of microfluidic chips.
Different separation conditions were estimated, especially the factors of additive,
concentration, electric field strength et al. The mechanism of the separation was
discussed as well. The sieving matrix has a very low viscosity almost equal to that of
water, which is particularly suitable for use in microfluidic chips because this factor
assures relatively easy and rapid operation.

The qualities of home-made injectionr-molded PMMA microchips were also
evaluated. Dynamic and static surface coating methods were set up to modify the
inner surfaces of PMMA microchannels. For the dynamic coating, different
surfactants were added to the running buffer to control the direction and magnitude
of electroosmic flow (EOF) in the PMMA microchannels. By applying
photo-initiated polymerization methodm, the inner surfaces of PMMA microchips
were modified. EOF was suppressed almost to zero and the hydrophilicity was
strongly increased. The efficiency and reproducibility of the separation were

distinctly improved as well.

Key words: Microfluidic systems, microchips, Sieving matrix, Surface modification.
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Fig. 1-3 Sequence of photolithographic fabrication: a) Cr and Au masked glass
plate coated with photoresist; b) sample exposed to light though a master mask; c)
photoresist developed; d) exposed metal mask etched; e) exposed glass etched; f)

resist and metal stripped; g) glass cover plate bonded to form microchip.
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o FERNE T AR O B R A 7 . B 8 @ B 2l — M T
A T N VE N RSP IR RAS IR, Gl R A O A R Stk it A e
18 ISR A ek g A5 L3 1 P 2 e P e 2 LS e, SRR T T BSGR)0 I ae
RS A LE ey o nT LG e Jse 87 B o) R0t R4 shilts A ol e i o i 390
VAR T B v A B VA AR 34 A T, T BER & & T KA. BRAE



T AR T AR SRR B (CSCHRERA)D 11

AR AW, AT IMEHE.  H AL 4T PMMARY IR R
(cycloolefin) 2VAAA i3 A (1) S 42 05 1y (Rt i A = v

g LA, BEEAA S O R BT R O, AR, H
VEJT LB R, DO T ) BT 28 S PRk o He v Aty B DL R 98
TER GRS B B A= rh A LR 2 N, R — AN EERRR AT DA 7=
2B, TR SRS UE M Ml BT RS, A
fICHE, Feab&EH RGOSR OB . B RGOS SRS,
PR G OEEAT — @ AR TE, 1 HRE SREUAREL, R A A
[FIRE LI, AEAE IO 3 2RI, 2 ET8 520t, Kb ZiUiR 4
Fie A st R 7R SR, DA Fie R FH RO = B, SR e B AN [R] (01005 e A s R 12T
o

1.4 Rt h AREIZ 1

RS i FEAR 22 07 T 28 B0 R e A A Ik im BERORAL I 4 5%, P2
AR AT DR 55 (1 MAR GE B AN Ik e B BB s iy kAT e B4l
K, AT AR 5@ 0 R I 1 7 2ok i WUk 7 B AR RS
S EMENRERATRZEEAHEAE K —REH BT, R
R REAR ELAE T P89, ) 120 A JOR DNA [R5 85t ZERRdE S,
S o 1 TE Y =t 5/ NP VS s T TR D0 R T S Wl - LY A el TR AR B - b
AT I B AN M, (ERIA SE B A0 rBUAT P AN R 002, AU I B
FEROR S R R U R, I PR AE RO 4205 1y vh 70 B AT B
LX) 23 2 2 AT A, A Ty B, ARSI E T8 b
DO, BEMPOE TAES T T . w] DU X Sl it i ) &
BEAT 7800 0P, A A — MRS s RGBS . RS
BEQEAT GG B, AT EARRAR I A VAT N BERO A ELAE I, S 3800 2K
FEING B RE ;s o mT LAl M0 b S s 1A 18 Jse K7 5 4 B A ELAE
WO NLA, 1 PCR RO FERIRIE S R R, Tl S s
AR BT Z AL, DO AT SR IS i 58 R e, th B2 AIMERI 2 .
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PR S T R B R B0 — R, T LA AR WA E IS
B, ABMERLEY (—ROAEEY) W ILO BRI D) Rk A
FHE, SO A I S Y 2R B AR Y R o Sl A AE WA H5 w] v M 1 s )
WG B PN T, I 7 23 B i P 5 A S AR v P R, B R P A
IMAZEAT R RS BhA P I R 2 nT i iy, s T 8 nii b 2
A KEMEE I, AESHTRA, S 5R0SHH, A ROV
o
L4.1 it h AR E RSS2 05

BB R A%, RIS TE AR S WSS T B A 2z 17
M b, BEAE KR R eI s, DUSE I 09 N EE K et . MR R s i
SR B AT AN [R], AT DA s/ BRE i N B . S AR
PR R B S , PUOAEAL 8B40 riIk b OO L U () 2 T A 2 ek e
SN SRR 2 MR G AR ANIE FY 5 T FL 2 2% P 2 T 8 5 vt 25 PRl —
VAL ) et (1) 2R S 0 P it i A
1.4.1.1 IHWBFAXRERIE S F AREBESEMR

BB FA SR 5 0 AR G B AN B v UK IOMA BTARAERE DR IG #5 b B A
JZ2 R TTEAR TS 5y WAL 45 B 41 v DK e 7% 1) BB B ANLA e i O i e adi AT

LT Ui Z AT A e I I Bh AR R 2 4R T i ME 77« Landers /s 21141 96 P41 5%
TREWPHA WG MR ZRIREER . RO YER (HEC) Bk
TERRAE B A0 RO P 5 Fr rho XUE DNA [R5 29 iy deei, HoOmi o s h 558 —
FREE A E: ( PDMAD A1, TSRS ( LPA) FERZ " (PEO).
/NP TAESE R, 5 HEC AMILLELIT 5, AR E (32 N S 2T 4k
% (HPC) (MM ERMA 2 . WREE L 5% HPC 15 HAT X AR ARG B2, ]
PAZS 5y (R RERE &5 il b . HPC W] AELHEH 100 B i AT S b I8, X &
FHER ) HPC S5 ia 0 i R T E i i

Pimera %5 \[S3UR M T —Flog 4 AR 7] i 5 v SRS St 42 05 17 A i 14E 47 5)
AURIE . MATAE R GRIURL R SR, B S AR 2 T 7 G — J2 2R R 3
THILE A (PDADMAC), SRJ5 K FT IR 25 - <6 1 90 K UKL 52 & 10 B
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PRI . 1014 PDADMAC 1 %A @ M@K BRI, 3838 4 F) EOF i n B
B, MWER T A AR BRL S, BEOF WG MBI . AU B i e, &
i 2R 1 R PR 2 11T W B <6 P A SRR PR 8 e 1 23 B A 3 TR IR 1 2
o ¥5H] PDADMAC F1 4 g0 K BURL AL 15 (1005 A7 AE KB, RILE—ANH
WL I [ ) H D BRHE 2= (RSD) /T 3%

AL RN AT RS (W-TAS) KB EIEA KA, Hiik
Ji& LR PR R AR [R] — ANt s e B S PCR 47195 DNA 1 BLi 73 3 0 A o
T IXFER—ANBEE T S, RIAMEWAN RS DNA Bt LIk B 6, ]
DA 52 A 2 e B 5 | ol s Itk P BE PRI B, 4890 S %% « Khundurina
AN ST 3 38 A = BEADRHRIVE T —ANME PCR 47 B9 H1 DNA Fr B4y 85— 1A (¥
R E . ERRROHTET, F Bio-Rad 28 w158 1 —Fh & 45 L R A F
(1) 43 15 8 O] B A BEEAT 3 &8 ¥R 2, LAWE] EOF FIFE S . Landers /210!
X DNA F BEAEBE BT 72 3 B b 34T PCR ™ 31 BT R (AN 7] 3 A8 90 J2 SR s
HEAT T VEA AT SR, 4 HEC RJEAE 0.2%LA LI, ] 5¢ A4 i 2

P N BB I IR N -DNA IR 14 58, PR HEC ANREHT T | PCR
W BRI . RAB ML I BHEZR f1 22 56 240 A -phage DNA [9 11 V. 5§
LAEIE (PEG), B IGMEGLEE] (PVP), A — LA EE: (EPDMA)
W) R AR 5 R b 9/ 35 38 2 T PR ) 2
1.4.1.2 BEMHRES F A RER NI

0o F T IR SR S 1 AT RMR 2, BT e Sk K8 R4k
SF R A AR R o PRHAS 167 50 FRDKs— PP R B A 772 N — R 2R &)
SRR S —FMEREEWS R L.

PMMA & —F S I LU V2 R S i k. SR B &R ZEAL ]
LAF2 ] EOF, & n] LAY PMMA KI5 KM, 0HI . Dang 2 A4741
FER T KL R B AN UK A R AL I BN A SO PMMA S IR ] o S
0 R IR Ar 7 R 3R AL A TE PMMA 5 F P OV RO AN B2, 158
FKPE ISR A AN m] DA 5 S 2 BT W B o b Pk Sk 1 2 S 40 PEG, HEC,
HPMC ZE7ERRYESCAE T nl LA 2 G5 SEERBETE PMMA (&5 40 B Xu Z5 A
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WSl 43E T L HPMC 155 PMMA A5 H FO0UE DNA J BE2S B8 (107 40 A I, i
Hf) EOF #edmifil, LAHEERE. MATRAH W s in s v] LS 52> BI20% . Song
% N9IL) BggPeoEoo(E fAR KA LN, P ACKIENEED PMMA A5 174y
XU DNA F B it o S5 A IR, F Hh 2 i 3% P 551 Brij 35, 78, #1176 Xf PMMA
SRR T A AR JS,  wT DA R 8 0 K 1 5 28 K T A R AR P . Kato
e NSOTL) B B FyE M A S e ) PMMA 5 (Eh A SR Scse kI, Tl
VERT A RS T 0 i) 2 e PR AR R A A PN R ) B e AT R, IS AT R P
FR N 3% (wWiv) IZEREER AL &, pH 2.5—8.0 I, RAGMRA S Z IR I
RUIAE 30 Ji/m L L
Y N FH LA T3 (R SR A Fe bk PDMS, L2 T 0 /K e th e

Ocvirk 2 NPUHESE T PDMS 5 )7 83 N EOF 5280 pH {f (pH fi7E 3.0-10.5
ZID) ZIMKFR, F5T ARG FRINE PG5 EOF 5%, 7ERTE7T
[F41FF PDMS 5 F 6 BOF 2 ). MAEZ b AU T 36 e

(ImM) I, EOF f5— @ FEREMIFRAG A+ e dEmimR & (KT 100 1 MD
if, EOF A WS M40, Bi/KERG A5 PDMS (U5 4 2 1147 45 3 W Bt
Dou %5 AP?Mii i MES %t PDMS it KA T 451 o 38 3 ) 2% 3 % i MESS,
K2R WA R R M 2 B R A i o S v Bt I IR 7 e i Ay
20mM [#) NaOH, MES fEiZ4cA Fafs i iy, PIEARMEA] MES e #8 1 Hb K b 75
PDMS K [HIKf#FE MES X} EOF f5gml, HARWLEL WA 754 . Katayama 45
AP35/ PDMS 38 38 P 2 1 40 VW R 22 2 B85 Ak A5 S sk Ll 33k 47 24
Vo 38 Jeb 4o A0 A T SR R AEAN TR A IE L R L SR A R T, AR
R B AN [v) ) LA O o 14000 0 2 1 R B A i IE KR B4 PB I, LR Bl
1) B (1 HLIB 3L, 1724 PDMS 2 Ifi A PR — 25 S KSR 5 DS I, T LA
MLEZ BT 7] BB R LB, A AL 05 A S AR

Barker %5 N URH 2 )2 B & W) i if TR RS 1 7 vk, W RIK L%

(polystyrene) FNERE LJa% A g Eh & 1 (PETG) fuim#a .t v WRIHHAT1&
Wi o K5 S8 4 e 2 5 AL (Poly(allylamine hydrochloride)) il 58 fiff {2 4% £, 46

(Poly(styrene sulfonate)) WKPIRTEC v WA . 41038 N R B 70712



T PR LRI SR R CCiRgRE) 15

AR, TGN A I LK) Poly(allylamine hydrochloride), EOF 45 [f) BH 4% ;
M0 24 BB IR 205 J2 AU, s S 4y 61 FLf¥) Poly(styrene sulfonate),
EOF #5 {4k, 4 pH {H7E 3.0-7.0 Z A, EOF SN pHAHL K. &) A
RIMARSYRMpe)s, BIn A p.

Gaudioso fil Craighead®®'%} LA Zeonor #4515 4 b EOF HHT T #f
Flo SKERARIL, ARAFEL )L IE N MEEAZ] EOF. WURAE I FLHNRE L 7 i
MRS TP T AL, WSS S45 ] BIARIY) EOF. S0 5 i #2505 i
1 A 1) T) PRI HERS AT & AN, I8 IE A 1Y) BOF Wkl F#M%. 7EIsAT 42 b A
LA SR I, U] DA TE P ) EOF .
1.4.2 B B AR eSS Eim

0 THT ) A 01 308 5 AR A A 92D A ) RS P R 2 T R B A Y DL B4
TR BB N Tk BAMREST, #SBmHoie, A9B3hERER
FE, 2T ST IO B . D lIE N R T ) ERAS ) SO AN T2 v
o, BT DU T3 B A A RSO B el 27 5O G PCR 474
DA il i AE I S I T v o i A 0 A R LU e, DR v
A AR P 10— UCHEAE 2R S i S e Z W51 g, T i A BL AR g
A T A A I BB AN A P o i W A BRI 51 g
1.4.2.1 TWIBFNA XBRLRIES F AR EBIEHSER

LTI P e R sh A EAREL S A T B4 5 5 MR 56
A0 PR UK RS B BB R A DDA O AT . 4K 2 B S T v S Rk
sONAT 5% HATN H d5e )2 B AEMG T VAL Hjerten BT Hi A0SR 4 B

(PAA) WRJZTE, T ZAWIFUNLT8220001215 PAA JRIZHI T BRI 556

WS T DNA F BR80T . Shimadzu CBy3E, 48, HAD Awl g4
RS G PAA YR 14T SRR 15 1 o Culbertson 5 N4 Hjerten (1971247
JEPEVE MR A T O T AT e, % LIS A 3K 3 0 1 R 3 A TR
AR SR e o EEARE A T AR OEE, — N0, A O,
Bk O — s R R e, — AN DR, Sy AN R, e R i ek
b i T E Y VB AL, IXFETE AN Dk 2 T BN R SR B A .
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FRINZIE S AT B 14y WEfiE 71 . Zhang %5 N1 R PAA R PVA 12 iRy
2 RS S BTN, R ORI R B SRR SEAT T T R E R
U TR R PAA Uik J2 v LAAT 200 BAAIG A 1 e Bl 4 05 v 3 18 AR R

Munro /NS SRR EE T REREA OSSR T AN [R] A RS 7 VAT T
WEFT. H LT A Jr7 5 PCR 1 Jso 3 o (R 1) BBl (R AR 25, &
PRI R e A s W Ak Z I8 AR B ) PVP P 2 (400 i A B P 8 R i e o b
I Hjerten 77T A1) PAA WRIIAHELES . SEEGRIL, —#H X DNA J B4y
HREAHIA, 2 PVP SUPERI IS O i fEETT PCR )0 i, ASuE e R
PESE b — 48,

PVA, #Ei\ A5G K PR s b= B 1SRG, AF AL 45 F 40 5 o DK R A%
AT AR R O0ST) . Zhang 25 NISBIFSY T PVA FEf T O )7 R TSP i)
N, %2071 A E Karger A1 Goetzinger 15 H), DAREREAl 5 W ok At
Belder /NSRIE T — PTG BEREGEAC N, 5Nk FEAF X ] B 00 B30 e Y
6100 PVA 1M 790, %07 b T4t Gilges 2 N SOT5| N BIUEGEBANE P It Kt
A T 2 TRV A PR SRS i I sl [ A . 56 1% 110 PVA 3P om0
WiE, REHEART, ARG R AR . FARE s OG h A
b, PVA AbFE S ity 8 b ) EOF W/, 2 B3GR T W 132 = - Belder
NIV % PVA AbEE S (e s L T 9Ot R B BRI ( FITC) —&(JE4k
BT WARR 732, A WARTEAS T i 0 i A3 8 7 AR .

Xiong %5 NTOVEREREAk S N I 3ERE b, ZE BRI 0 F L Sl T 4 s il
A A R T A 5T AR T 0 o T2 S I LY RO A 42 7R A e T ) 5% PN ) A
iz, DLsc B /ey e A B B E A M e . i i omE A
mono-b-D-galactopyranoside 17K f# /=47, Al [l e £EHIE P L 101 B -2 FLbk
(RIS E

Badal /ML AR AR AR ko6 A1 D8 AN R BRSSO S R
A TAEMG, Al 3L BN 5K ) PDMS E . J0IE N EOF Z1F#K 2 %, 7F
ZEE R NN 0.01%11) Brij 35 43350 EOF [KI3E—BB#%. H5 17 v oy 1) 2 1 3% 2k
7155 Brij 35 [Ali T PDMS B 1RIL AU IE Al AT 8 A 5 Hk oA o
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Popat 25 N2V & T —Fiol () JE /KB Ui Jy vk, Tt UMD R AR B RS 4 THi 15
i b—J2 PEG 431, & TER SR SEB R, 115 i3 om
JE R AT LR D2 80% 11 2 11T B
1.4.2.2 BEYRHRIET B ARERERSER

SRR SR ANE,  REAPRE S AR S & A MRANE], R
HAN ) 8 7 V500 9 R T HEAT DOPE AR T o IR AN L6 26 1 (A& 4, A 35 R 4%
P b2 s ) BE T BOSH M R AS B HEAT 2k

Henry 25 A% PMMA 5 5 & 1fi I BE AL T2 M8 SO N, A PMMA Zfii i
A EIEIGEIE A, RIHEIEIL PMMA JlIE A EOF J7 1 2% . PMMA #IHif)
AT DLk ] o B R 1- S s 1 )\ — 20 A2 s W, AT PMMA & 1wk
1 J\BE A 55 o 1% Ci1s-PMMA Tt % 05 F T LLZEAT DNA ladder 1) S AH HL (1% 7y
25174, Henry /INALGS CASR BRI A A4 R4 B (1 e s o6 1 ) = 4B At
ATAbER, A A AR S K &7, ZE pH (N, EOF f %
1340, AES pHAE (pH >8.0) B, Ak )5 (I IE P 1) EOF W5 AR AL HE L 1)
HIT . Johnson 25 A\7OTTSZ I MOE AL (laser ablation) AN PMMA 5 #ifi
BEATALTE . DABK PR ANE S T OGRS (KeF, 248nm) OB, ZERIE T I S
MRERASIE T, X PMMA R TR, AR M AR A AR R HI Y
PR A . FIARKCFE X SAHEE, WOLAB X 5 EOF ~F2H N 4%. H
W7 UAT DU IR REVE ROXF 90 JEE25 A AU A BE ) 2 1T s far EAT AL B, DL/ R 25
1 I B PR DS R B o T Ik O S B S A T A B ) vk T A A R
MBI, THEERERES, PETG, JEUL 4R BRI g 879,

M 3ok 5 B ARSI S AL AR P, T LA PDMS 0K Si-CH3 %E 4] 4% Si-OH
A8, MIMTELZE PDMS A i s AR, 389 0 2 1 1 215 /K PR3, Wang
5 NSRS Wbz 2 8 (Tesla coil) JECHLIK 7 ¥4t PDMS KT T AL HE, %
A 3- B RN I = OIS (APS) WAL R MR B T 240 . 7F pH
i 8.0 I, 44k (1) PDMS FIBEESTMUAE &5 ¥ EOF ZEAZ, JEARAFL 1)
PDMS Ttz s F (1) 3 i, 12 34k AL L () PDMS fdfifa s v (1) EOF ) %2
AR AR F /). Hu 25 NGRS AMER & 0 N4 PDMS KT T1&



18 Tl R ok o BT ALk T 7

ii. SRR PGB A R NV IERAE PDMS KT, JERC—AN KRR o
REYEELL PDMS 55 ) EOF ZELLA AL AL BEEL ) PDMS &5 1 () EOF
N, BEEEAETAR, WABEAE N TSR . LTI B, R TR
JEWENE (DMA) Fll PEG- . A A 0 PR IR AL B ol (1) PRt 42 85 1 1 43 12 ) B AR
AR EE L (2. AN Hu 25 ALK F 65 R A, oL R A RN
fsf 1) R ORI 3 AN/ 4 KA 5 23, 143 B R BEARREANAE . Wirth 45 A5
T3 IR S ONAE PDMS 00 T8 N R 1 _EEE S — 2 RN R)Z, ARSI
PDMS ‘5 h ol T8 A BT 20, ABREROF A, AT 33,000/m.

Henry /NPOFFE T LA™Y EDZ AN I b Fh O 15 B HI1E K PETG i
P e B B . B D R (R S K A B S, WTLAYE PETG i
B PRI SE I . SIS RIN, AN (1) VR Sk R R Ak 3 5 v m DA A AR TR
(1) EOF . OGR4 18 v AN B BNVl (185 7K A i (1) EOF A%,
#E LK AR U v EOF i — 2% o RESOGIF M2 18 e P R T 2 S Ak 2
PAJG, HIE N ) BEOF A AT FFE, ARS8 ) BIA% .

1.5 WUz B ARG 28

BT Dl O R R IR R JE SRR 28 RS AR S R 4 1 B ke
ZIMEEK o AAROE T P RE S AR EAE 1 nl A2 AT, KSR — B AT LTk
KA, i Hor S SRR, AL A 00 8 SR A0 g e J82 SR Lb B e H
RIHOGTHE SO (LIF) R RSUE ek s, i s v ) iz,
2 (BEC) Kyl RIANTG XS FE ah EAT TR D, 520 TR ST A, FEi 5%k
BRI R TIREZ N B (MS) PRI R U R K irhe S, B
W BB S, HE ST MS S8 R TR AT 58 ek
2EROEATIN (CL) RIS U T o, AT B, PR AE 5l th g 19k
WS R R TR 32 26 LIF AW 88 E T — F A4
1.5.1 A F SR AN ZF

JRUEA R ZHAA T A S BP9k, g brid 54 GeH T LIF £,
8 LIF 53802 Harideiidss S R &b N 50k ) 2 IR R I 2% . Paegel 56 A
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T AN AR R A R, B2 W] DA [R] I I 33 [R]85 i
1% 384 A4y ESIHIE . ZAA R ORI T 20816 DNA Bk 4 B 578849,
FIlr U, b RIhA REKAOE A (light-emitting diodes (LED))
AWrial . [N LED #r 8 ACHe. AR, B TARRG DRI FH iz s 4
&, AR B St EOG SR MO . {5 LED Elflié PR, PBE— F&E
20—30 nm Z[A], ANGpHe L PRI POAE SIdIETE, WE SR A
[F 5% . Chabinyc %5 A\ 1°OLKs LED(/xﬁfﬁﬁﬂfﬁ%HHj‘ﬁEﬁ—*ﬁ £ Cmicro avalanche
photodiode (1 -APD)) #E/E PDMS (51 b, 1226 BRI 4 n] LAE S A
I C 7 WA BL— R A . B 5464t (100 v mfLA2) HELE PDMS &5
FRL LT R S B PR A I A (R N B, V2B LED P R e AL A
TOEE N, WORFEA ™ E9 6. b -APD L E— PDMS PR (1 cm), il
RLAE b -APD _EITBCE AN O RRIREEIEE (780 v m), SKRLIEHUN G,
IO T, u-APD 2 E ZAE PDMS (5 R IfT,  SLASIN i 5 06 41 A ity 1
Ho PDMS ‘{5 H o C AT BRZ 4 25 nmol/L, %36 Rk Dh H -1 82 11 iR
NI B AN FLIK TR I . Uchiyama 26 AV 5k S50 26 A i v — 5 60
LED % il R B fdidz i i b, LED & um 11 S W D008 3 A . 5256 i AL e
LW, 5 LED Aot i o B GO . FITC- 2 SE MR 7r %48 8 rh 153 3
T & B 1-5 28R LED-TF Sl s o )y 28 B i e sl s . Jah 28 &
A VT RSB I AR A5 O RS, ARt h BB R B . T
FERE T — 2% 3 %

channel

LED e &
H\L( \f '

&
-’

-

—_ o

l

J( iptical fiber

~

X 10 magnification

Bl 1-5 SR LED-IF faltifit 48 2 5 1) 1 1 5 R P
Fig. 1-5 Close-up view of the LED-IF detector in the chip
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1.5.2 HAb4&N 2§

SLIFK I R, A (EC) BARK I R USRI, (Hili T3
AR ATEIO R BN, BT HEA G RGN R Bk,

DR T AR 32 31 T KA 2 [ L. Fanguy5 N2V 17— Fh B2 280 e b4l
a1 TPDMSAE N o B R 2 WG 45 5 1o R R 1T A T e Ak A

WUE, OGS L, BRI, Galloway s NP EL AL AL
AL AR ALE B PMMAG i b, TR T2 & 50 3. el
ARG o T HERAE . RRREUN, AR O P R DN A R T ) 22—

it 2 0 3 A AR 0 1 SRR A D i SR AN R N v R ABURE AR B (MS)
CEOHE 05 2 o ) T R 0 B ) sl 35 o) AT R
(electro-spray ionization (ESI) coupled with time-of-flight mass spectrometry
(TOF-MS),) [RIAT LA AR 53y 3EA T ooy SRAECRT I, i 8 T Bl s Gl
A CA AR AR 85 5 EST-MS I AT TR 0007, il 1 il ok
OB TE A S K28 8) (Taylor) HEMEREHE, Rir Ba R EAMSH .

kot (CL) Kl BLA B 517K, BAT B IR B, maNAE 5
HIBh&VE R R, Rl Es R, AT EOLIE, NIty CE—CL BHIZ#i
SHE Tz 24P, Liv and Terabe %5 AP*17E PDMS &5 )7 LS T CL A
e UK IR R PR CL N, WA 1 208k N SEBL Cr(TIn), Co(IT), A1 Cu(II)
SRR T, LA PRSI AR P R A R R L g

i (thermal lens ) W65 LA B3 145 #4072 (Holographic Refractive
Index Detection) 552 FkG Il 7 v2: b O FH T Hleimi 42805 v G, 781X S AME
VEAN AR,  HAK P 28 0] 2% S kl100:101.102,103.1041

1.6 WU R B AR R
Pl O S AR GE R AN HLUKAHSEAL, AR A2 LIS AR A 2R AAA YK 5



T AR T AR SRR B (CSCHRERA)D 21

RS e e st e N G NI RS LN B N R DR A gl wh o
IXSERY ] = B A 2, AR IR RE 5 b, BLK
PIFIAEA AT, I BT R G2 S N A5 o DR A FE SR AT AR AN [ 11
BRAERLTG, DRIRRR T 8 R H ok e AT Ak At das e 0 ] AMEAT — S8 LA 11 43
B LT 7 BB A AT, FIERRE S i B2 b NS . T
R PR AR O (RN Y, 5 R X A 21 (10 4y B 43 At CRETR RN 2R 1
O RN, (BEIEYERBG RN E, KRrEnad —mparnd. T
PRI e AR A AR AL TR N T, DARCHE . HRRIAL g
ERFNINRE R ICIAR R, T LAS B SCHRERIA! 03100,107,108,109, 1101

1.6.1 AT B hiZEE 2 B A

5 F S AL SRR 2 TR O T AL IR /AT, AL PCR P41 0
T - 9 R A I AN P R I U5 e DNA, 01 L PR S A8 R 7R 22 A MRS Il
(SNP) . Sl oo A g FH 136 R 4L e A 1213,

W 5E R LR IT HI BRI, — AR LR G R REY 4 SN, (PCR) =y lk
ATHLERI . PR AR BE () DNA R BE A MR g L, DR BRI SR
PV TE L FLIR G5 K% DNA Jr BEEAT 043 o ZEGE i oI AN HR N QG4 k
WAL 208, YOYO-1 45, s07EHET PCR 47 WK 5 AR i e ehrid, sl LL
FHOEE S IR R T I 5 R P AL R o (A I . FIAL GG 1 B a4
HIVKAHLE it das B i FEAZ R 40 BT J5 T R AT AR AR, RIS A5 B At e A T
BEAE . PR W e, AT LR RS s (3, 44y BB IE K 3.5em
i, 7E P2t B A S I KA 72-1400bp 22 8] ) DNA B rri v 4y 141,
W R 2 B ), N BRSO i 5 TS B4y B Ao E I BE S, T I8
At R TEHES) B A Jy S R v, T DR 2R 5 e — Fr faiidas & i B
20 L5 b Ao, I SR R R R R R 2 T B A A R
Wooley 55 N 1 56 1E Al — iy 0 v BHES T 48 4cdiiE, w] LARII 5E Rk 96 4
DNA £ 5 90 H71 51, 1%V H i CL 2 T LAFE 1A% 0 200mm (193 e AR_EFHES)
384 4540 BSTHIMIE, fF 325s N RINISE R T 384 N5 AT K 1 5 AR S [K] 43 7
*ﬁmu“lﬁlo



