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Filter paper Patterned paper

B 4-1 DA R & S BERBMRE S A AEHERGH

MI=FFrE: D SRS, 2) BRI SEERS; 3) BUETE;
B RI=HFH VRS B B ARE T ; C BT ENINB R AE B T B B T AU
HHE .

Figure 4-1 A Schematic illustration of the processes to produce

patterned paper with wax @O hand drawing with a wax pen;®@ printing
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with an inkjet printer followed by painting with a wax:®) printing
with a wax printer; B The images of filter paper patterned with
wax in three different ways a hand drawing with a wax pen; b

printing with an inkjet printer followed by painting with a wax
pen; ¢ printing with a wax printer directly:; C Comparison of the
back side of patterned paper produced by wax printer before and
after heating in oven (150 C). a before heating; b after heating

(1 mm is the width of the micro-channels).

2, HAAERKERIIRENRE, RSN HP
LaserJet 1000 series, USA)ZEVELR EITENHIEE, REHEAEEMMREE
ROTIE 1 FRIZER, BRI BREIENHE (B 4-1B (b)).

3, HAAERMN LW TRENEMER, B/ AU TN B 4T

ElH Sk <¢TED§}%&%zi324oo dpi X 2400 dpi) [19, 20], XFEVEMETE Lot
P H —E , PR RS P, i, Bamibia it

%,%&ﬁ%%%%ﬁﬁ@%@ﬁi%ﬁ?%%%%ﬂﬁ<@4ﬂ3u»oﬁ
ARAEHAE PR RO IR B R F ke IR B, BRI RS S 110°C, M| E
6 min RURT[AlLLEEEISUEAR . MRKHEEREE 130°C, WA TR R E
30 so BAESLI PR 150°C MAFFHEE 2 min BEHE, LIGEEHET &
EEFERIRT IR . B 4-1 C o Mg +TEN Imm BB 75 T 7E S48 Pt i
JEEIECEL B Al LB B TE B T FE sh L 36 T VB4R, AT
HARECRE. B FEOY 8, I (BB EREY S%/N % 500 tn.
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43 ERE5I1E

4.3.1 LABE 9 B MM R IRER ) 2 B 4R B 4 s

LB STk B AT A AR SR, 1) BSERS, 2) BT
EAMERL, 3) VUETE . S ERAIE, TURONRREE
MR, ERFRM BRSNS, BES L E. B M
BEILE— RS AR, EEEOSIERE. =R
TEHTER NS, BEAEREES. WETOHE. & RE O
AYBRETLLTED 30 3K A RSHIOSR), BAME, FEREAT ROBSIE . (G
AT

432 REHENRSRBERER

BATE o RS B IR R ) & iU AT TS . A1
BURPIRERES Fr B O IR I SR B QR R, VBAE R T 7K 0 FOFE R T AL
BN Ty 4R, R R EREIER 6 M3 BERSN. AB 2 TUE N,
SR TR T H 0 PR R R B, AR AT AU SE AR T EAE Ju K v BRI A

Bl 4-2 SREJURIERA LD i LR

Figure 4-2 Demonstration of the performance of patterned paper to

form defined microchannels by filling the green ink solution (green

ink is absorbed by capillary force present in paper).
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REBAMNERMERT RS LT T HRNEE RN, BEEDE
4=3 IS A8 3 M EEEEF A 0.2 mL 5X 107 mol/L HRP (FEiRT
SE) B, IEHETSFERTIE, RBTET L IAL A HRP (R4
TMB ¥ ¥ [21] . NI 4-3B AT LUE H, TRSE NS BRIt 77 & 24 7 B R Y,
EARNFYTIREEBIRAE, TIRH BRI A A E N & a7y .

EYLER 6 MEEN R NEEEEL T, BIRA— 2R TMB AR F
FERITRICHE/EE HRP RO T &, I 4-3C AT LAE By, X B 2% 5 a] LAR 8
KITEE, BB —ErrRTtERES.

Bl 4-3 A B AR Y RN % RS A

Figure 4-3 Image results of colorimetric assay between HRP and TMB

A spotted the HRP reagent; B HRP reacted with TMB to produce blue
color products ;C HRP reacted with TMB contaminated with dirt (the
green dashed line showed the control channels and the orange dashed

circle showed the dirt retained on the paper).

433 R EMRE RN ES XS HEM LR

5ICERIRE T IEAR LG, BATR A Bl & 400 A A I T 4 A
L BAMRER. AZIKTERERABINZIR. Bl BB, H
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BT e R B EBETEIL (RS2 AR, WA .

2, HIETTEEEE, EER. RN RED, AR, W, B,
i, BRAMELSSE, BN AN RE—R, I ENE
TERSHAER AN SR, AR UL 10 min 2 A, |

3, BR{R SV 7 R BRI BRI S LRI 7,
AN BB A AL, RIS & G40 2 5 2 B T L4748
PebER, IR

(BR bR S SI 4515 P — Bk 5, T B AT ISR B TL R,
BT, ], ETENN RS LSRR, RTAREE
ERNAIE AR, ERRTHBEE, RISUHLELS. BANESY
AR EABEEEE, X RABEIRA NSNS, FN, LR
SHEFIFEMR, BRSNS A RE A R ENER .
S5 T LUE AN LA . RS A AL R SRR, 4 M5 AT L
i EER.

434 FREHIEESEBET BSA SEEENE LS

BATEX S H R ARG A #AT TIPS ERE, £ LE#HT BSA (41ILIE
AER) MEARENRN, SR FEEEF AT EERS L EFR
WK, REMBEEREERN, BERMER. F BSAMR: HEER
KB ERISPEE AN 0. 51 L B 0. 3M BIFT B BRI (pH=1. 8), R
FEME 0.5u L MIREEAE (3.3mM ZEREW) [22); T EERERIN:
B SRR E RSB E AN 0. 51 L fBLATEIR (0.6M), REAEL
TR0 0. 5 u L BRI S BB S RSB HIEW (9, 16, 23], #¥ L
BRSSP TERE, TP OMELIMANEEFEM BSA FIREHEE, #
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me BEIRAEND3, FEEANTREFRNIFEE. Hd BSA £ER
AT TRHERNBIEGSY, HEaESEREEELESHRTE
WABSHIE AL RN T T UL R £ A=Y P HIEamR, R
NEI TR ESE, EEERME 4-4 Fir.

B 4-4 4% A B NYE B A AR E N A i £ 1

Figure 4-4 BSA and glucose assay on patterned paper with varied

concentrations

4.4 KBt

BATRASEAGAREM RS S L BIREHE TETH, RARE #
FINEFE, GIEERIE. R FHRITRHOBETERN T, f1&
BRI BRIEATL B3k, BA KM & — R 45 AR

Gilp-
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SRE EEITEABRAESERTHENFANRENSEA
5.13|8

GRS B R DR B R AR I — A R MRS, RER AT
whitesides NET 2007 & 5Bl [1]. VIR N ERM R & RO S A R
BB A, AR BAERE. EHAA—REERS, TR
A5 FTEE BB S, AR RIS A R R T LA RS ST RIE)
FE% . BT RS, KA EEES TGN SR Tk,
X —ATUE TE7E B B OR AR £ FOBF ST S R iE [2-13]

H 3 SCRk PR B R B B R R A A A R A B IR IR A, X
FhyB MR AR 5 TE, TLURE-EEHNNOTER, nE6RE
g (EXFREARMEALE, BT SRR TR AR DS A
bR, SRR —FE AN EEEEM R A RENE R
45, ER7E western blotting, dot ELISA MAERAKL EHHZHNA
[14-16], EbBATHE HH DATMER A7 4 B 0 & 4005 VB TRAT B . FRIRET
GBS AEEMEABMTHMRA: 1, HRAEREERRHM G
Be, PR T 5 AR E R B — L RN AT AR AT AZE X A AR i B 5E AL 2)
AT MRS AT 4% R FLZ S 0. 450 m, RTHEFEYELR (108 m—-100
um)/MB £, BT EN ROBS e R AL 5B i AR I A2 7T LLAB B 4 B3l
B IR AT R FI T ENB B SEEE BNl 100 wm ZRIBIE, 4
ST S ERE BB IR 3) WMBASERER AR 0.45 v,
A% 2, o ok R~ B 2R R T AZE IR AL B BB TR 4) THERET4E R KA
FEFHRBANA, FRAEXMMROEH LRI IEMERER
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EAZEPRINAERTERBEEDIT A SIEM R, RABSEITEIRA
FI& S BAGHESIEEBITE. BIEMWL, WIE 10 AT X
MRET RIS 3T ENER RIS I (A1 5 2 JikAT T 4L, #4%%?%2&76
FRTEBREHE. RESAERLIESF O ITEREF.

5.2 LIGERS

5.2.1 E5RF

=R RIS ERA ST Pall (USA), Anersham (Amersham
Biosciences, Pharmacia, USA) #1 Whatman (Protran, GE, USA). MEE&EFT
ENHLAGEL S % FUJIXEROX Phaser 8560DN (Japan). EHTA IgG, A IgG H
FITC #FidEHA 1e6 BMEREFRBED AT KEERIEERA 16
(16nm) JFILRE R A . FIEHEH (BSA) ME Roche AF] . LI
FA7K ARG I 45K

FATIAARH Olympus 27 (HZA) B IX 71 BEIER L EME.

5.2. 2 BHSEFTENH EHER AL RIRR T~

iR FT BV BR AT 4 3R Oy B SR B B R BRI 0 A B R4 AR 2
5-1 FR, EEGIECUEITEIAMETL (FE AR R AL B M4
Freehand Wit &M ES) [4, 9, 17, 18]: 1), FAWUEITENHIZERHIRAT 4
R EITENH BT BT A EISR: 20, BTN REE N 125 °C
FFRSE 5 min, LEATENRIEEALIFEILIETY B AR BK BIE. 6%
AFEF LR 10 min Z 58
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NC membrane

Cross section view

Wax is printed onto the

Step 1 Printing surface of NC membrane
. Wax melt and penetrate
Step 2 Baking through NC membrane

* nitrocellulose

Wax paﬁemed
NC membrane

5-1 W 3T ENTH IR AT 4 R AN AR B

Figure 5-1 Schematic illustration of processes to fabricate
paper based microfluidics in NC membrane by wax printing. It
includes méinly two steps: step 1 is to print the wax pattern onto
the surface of a native NC membrane with a wax printer; step 2 is
to bake the wax printed NC membrane in an oven of 125 °C for 5 minutes

to let the wax melt and penetrate through the membrane fully.
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53 ER 5L

5.3.1 FHERLTHERIEANIAER

A 2.0+

1 native 115°C  125°C 135°C 145°C  155°C
1.8 4 T
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144

1.2-. }//
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0.8

Volume ( uL/s)

A 1 X | Whatman

0.6

0.4 1

1 M I v i N 1 M J i I
1 2 3 4 5 G
NC membrane baked at different temperatures for 5 minutes

B 1.8 4 T
E ‘{ //" T, T .
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1.5 T\\\ o \I
_ /L
- /
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) L
 os- I 1
Q A, 1 — i————————a Whatman
g m
° .
g 0.6
&
0.3 ¢ g e g
00 1] T 1 ¥ T 1 M T
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Time for NC membrane baked at 125°C (min)




SRE BETENRERAERERD A RFTH RIS M A 75

B 5-2 SHARMRAERBELITIEEFR KRR

A ERFEEFAE 5 min: B 76 125°C AR AN

Figure 5-2 Wettability characterization of three different brands
of NC membrane. A, before and after baking at differenf
temperatures for 5 minutes (n=3).B, baked at 125 °C for different

time periods (n=3).

ASZI T BT R A 4 EENRE el R — N4 ERERERAD
LR FERE . RATE S0 TSI 4 R (Pall | Anersham A Whatman)
FERE 2 B SR K AT T %8 EARKEE T (115°C, 1257, 1357,
145°C, 155°C) Xt = FhIHR 47 4 LM% 5 min FNZE 125°C T HUE AR KBS
B R IR LT 4 MR SE AR 10 WL 41 6 e kLT B ISR Ve D HSR K B
ey, TRSERT AR, Sk, Rz, WHE. WEL5-2
AT BLE B Whatman F1 Pharmacia 24 7= IR BR T 4k 32 BEAE HUAE /5 ELK LD
817, {6 Whatman HA= MRS EZEMFKEEARE, BUBRITER
Whatman (BA 85, 0.45 Mm pore size) IXF & MLz s

5.3.2 WBIEEFTED S EHIER

BATE B WRAEZEER—ENRT FERZRFBIIKA 15 cn
X20 cm BIRH), REBEBNITENRRE 1 . 7EKRHTRIBHESTEL
WA T ER SR, SATEIER: 1, EE: 2, W& 3, maPER. %
WP, XSHTEER AR RN H & TR RATRIFX=FITERE
A BIZE BRI E (C633000, 3M, USA) HITER—ZEE, REFIRIRIENBIER
(P, RED MEBESFITEER T MR EE. SRRY, EX
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= R R AT ENRORE RO B REH 0 10 v 256 (RRMEFTENRER 0 10. 20 Hn0. 15
pm; IEERFTENRERCR 9.175 em £0.26 Mm; EPIRITEIHER N 11.56
pnt0. 41 bm; n=16) . {ERBAHETERR FITENISREEELR (FiE
B EEMEER), HMETH (2400 dpi X2400 dpi), EETHEM, 5
A ST b B T — B B 4 S T EE

H N
o N
1 1

w
oo
| "

oy

e
ﬂﬁ

w w w
N A (@]
] 1 | X

Normarlized grayscale value of front side
w
o
]

N
[o:)

0 1 2 3 4 5
Time for the wax printed NC membrane baked at 125°C (min)
5-3 WEEETT ENHUTHIR 4T 4 RARAE 125°C Tt i (a] g R4k
Figure 5-3 Characterization of baking time needed for printed wax

to penetrate through NC membrane fully at 125 °C (n=3).

FIHEREAT IR LITED BRI S, BEMABAE D HTHE. ELR
Pt A BB 9T ENHL AR BB ALT BN ER GBI 0 135 °C, FRATFHA 125 °C LA
/D RN IRIR A A REHI R T 1TEI R IR AT 4 SRR A e T
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e, $TEN_ERE S BT, R E R SRR, BERK. Tl
T 5 W T E et ) R B E L % P B AT [R] B AR AL SRR R AL R IR) . AR 5-3
REfLEH, 7E 125 CHEE 4 min i, HBERRUEARER T PE. £X
Wb, BATGREREEKFEEN 5 nin UHEEZLEL T HBRIES
f o

I PR RS T EN SR S IR AT E RIS T A AR W LA 1,
SRR, 2, HIZEER (10min ZRER): 3, WEEHERNA;
4 WFERMBME . ST . |

5.3. 3 THER AT RIRLNE F RYEEE

| FIFETEN A BB A R ARTHE, BRI T W 5%
2, & 5-4 EXEERA R EEBHE T H &SRR — . ATE
5-4 A, B NITEN LIEEEMRA £ RBELERTE IR, WELETLE
HEERERTE, ERNERAERBEHAER, TEENHERTERERG
AFYE, FRATEMLEE AR E AR AT 4 R A F N EHB AR BH. M
BRAT RIS S BB R 255K, TERER B THNEFE, LREEN
FktE CGEEKERMASD 121, 5-4 C HEMEMILLE:: FTE1_EREFERYE
MTAEETHRBRAERENRE—Z, TRERE, BEAZTRIAR.

FTEN_E IS 7E MR IR P SR FERNIR AT 455 L3 8, IR0 A
BAFERER AT, R AEER R TR, XA AR DA Washbumn
NRIRFE[4, 19]. Washburn AXERKE SN FFHWELNLR. HFL
RRENIEE, t ARBIBIKIE, oAy ARSI KRS ERIRER S, DY

EZ iR ORI
b= \/yD%n
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BT SL AT R HITRIR AT 4E R IR FLAE5 0. 45 pm, HEEUEAAISL
2 (10Mm——100 Hm) FELRRGE/D, HETAELRIEY SULBRARE, =6
MENEH. NaNFEEY, En, v, DItESEHENERLT, B
SR B AREN. [ D HRATR BT VR R R
FEIRII 300 pm F] 1000 pm RIGLEIE (BIE 50 wm) BISEFR R~ S5&F R
HixZ. NEIERTLIES, MEERGF. EEMEERR. RN LR
ERHATITENREE CBIED [ S5ITE#LRTT [M¥1T) 7 EEERE 4 86 tn,
EEFTEIRIRE CEET M STE#KT MEE) MY HEERA 118 un,
5-5 N A imagepro BAFM B Y BUEEE K7 B

5-4 E JGXIWUAIT ENH BRI E IR ST R MR E I RIE . A
A Keyence 24 B B =4EB0C AR BREEX B FLRZHAT T 447 (VK-9700,
Keyence, Japan). ME ERTLIE BAELEG FEARERE REARTN, TR
BB TER AN RHRA ER BN

2
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Front side

A, Front side!| -

B, Back side
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C, Cross
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D, Characterization of microchannels width before and after baking

®  front side of parallel printed channels ~ y=-202.67+1.048x R*=0.999
@ front side of vertically printed channels y=-197.86+1.157x R?=0.995
1 A back side of paraliel printed channels y=-151.28+0.868x R?=0.999
10004 ¥ back side of vertically printed channels y=3592+0.862x R2=0.999
900
’é‘ 800 A
5 -
=~ 700+
= .
B 6004 parallel printed 600
3 .
%D 500 -
-5 -
= 400 -
w)
[0] -
A% 300 -
200
100 -
0 T T T T T T ¥ T T T T T T T N T
200 300 400 500 600 700 800 900 1000 1100
Printing width (nm)
E, Surface
profile

Before printing Afier printing and baking
Bl5-4 TERATHRIEABEITED, RBRENARML. A, B MCRBHE
TERRAEZEMNTE. FEANEERETTERL, AR
DL AL T MRIRT S 2 T IR, FERT Bk tEREE; DR

IERET BN ISR AT 4 R EE R T 5B RTRIRER, NEFTELL
EHAMRRARN: ERBRAERRNLBERENEILE RN
3 Hm).

Figure 5-4 Comparisons of NC membranes. A and B are the
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comparisons of front side image and back side image of wax printed
NC membrane before and after baking . The contact angle measurements
on the front and back surface indicated the full penetration of
wax through the membrane; C is the cross section view.of printed
NC membrane before and after baking; D is Characterization of

microchannels width before and after baking (the microchannels
were wetted with red dye solution after baking; each point was the
average value of 9 points from 3 experiments); E is the comparison
of pore size of NC membrane before and after patterning (the scale

bare is 3 m).

23Pbtns

ZRRARIE

5-5 FF imagepro BN EREY IR E I A %R
Figure 5-5 The measurements of wax lateral spreading in the NC

membrane during the baking process (the software used is imagepro)
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HA TR X BRI T ENRE IR AT A R R LR & M &M E RN RN RST#HATT
252, B 5-6A NBENB/DRTHESR, £— 3mm BENEEMHE 64
RERTEGEE (A 100 i B 600 Hn, FREBITELR), ME LB HIAEH
4T 6 G B /N T EEE S 300 km (KB R BRI RST4 100 Hmd. B
5-6B .7 ) 4 i BT LAAE Bk 1] BB B BN R~ 2 60 b 18] 5-6 C AL 577
FaE BRI R /N R~ 400 wm. FIBTBRAT AR ENEAMNE RIOLETT
%57, B 5-6D LA LUE B B ENITEERNE RRMKR, FUlEEh
hEER AT TN, LR R EITEIER,

WATEFTENHLER BT R E FUE4R b, BN 80°C HAE P HLIE 40 min,
ZIMERAT RIEAAL IR LY OIS M. XRH, TEPRIGEFAER
MEETEREN, FsiT s &RHBRAERRES A EFR T R
PAKSARTF
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HIRIEILZ A B S W0 EERRT

400 um
200 pm s I 1000 um
D
Light

black red green blue yellowbl purple white
design
after
patterning
background

Bl5-6 WG] ENTHER

REFHERIRAIRAL |

AR T BN BT A5 B A RIBE R & /D RT 5100 bms - BIG T BN RYIE AT AR
BBk Rl R 1E R BB /D RS 60 b COMMRBETT ENFE RURIFE M T TR B SR
TEREER 4T 4 2 B R B/ ST 400 vy DY MREEFT BN RO 2 FPER 22 S RO 5 R
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Fok (RGRTELs, 2fBB%, WRIEK4BE nn, KA KS25 m).
Figure 5-6 Characterizations of patterned NC membrane. A,B and C
‘are the characterizations of microchannel resolution, minimal
hydrophobic line width, smallestroundandsquarepatternbbtained
in NC membrane ; D is the characterization of background
fluorescence of different colors ( CCD exposure time:ls ; 2

Xobjective Excitation: 488nm, collection: 525nm)

5.3. 4 BT ERRE T FEEAREHTIINHA

R AR ERABIEITEBAKSFZE, BRI EEAREHN
ot BE AT T RAE. ARV 2 1L 40 ERBERIZEHA 16 BMIMAZ 2mn
HAMBREBRA EREX S, RETEIERA % R B2 BE— 3 PMS iR L
B IEER B RN E R BEEA BN FEAAERT, LHEZERS
BT 3 ho RIS PBS+0. 05%Tween20 WRILIR LT B HHBRA L RIR
YETS A HE P B R ETOES . AR, MR SRE RSB
FTENMAEIR AT R E5E i, BALRSERIXT LA 5-7A. WE LATUE
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Figure 5-7 Wax patterned NC membrane for protein immobilization.
A, Chafacterization(xfprotein immobilization on the wax patterned
NC membrane and its comparison with untreated NC membrane; B, The
liquid volume affects the uniformity of protein immobilization
(3mm diameter reaction zones); C, Different protein patterns
immobilized on the wax patterned NC membrane (the labeled dimension
was printing dimension); D, Protein immobilization on wax

patterned NC membrane stored under normal conditions for 3 months.
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Figure 5-8 Protein immobilization kinetics on wax patterned NC
membrane (3mm diameter reaction zone) at room temperatures, the

results indicated the immobilization process will reach the

equilibrium within 3 hours (n=T).
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Figure 5-9 Wax patterned NC membrane for immunoassay. A, the
calibration curve for human IgG (sandwich immunoassay format, n=3)
and the signal uniformity analysis within the immunoassay zone of
50 pg/mL human IgG; B, Colorimetric immunoassay with silver

staining enhanced gold nanoparticle labeled immunoassay for human

TeG
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Figure 5-10 Wax patterned NC membrane for immunoassay. A and B are

the optimization of concentration of FITC labeled goat anti human

IgG and goat anti human IgG (the intensity was the signal difference

between 20 Hg/mL human IgG and control). The optimal condition:

10 fold dilution for goat anti human IgG and 40 fold dilutions for

FITC labeled goat anti human IgG. C and D are the optimization of

concentration of gold naoparticle labeled goat anti human IgG and

goat anti human IgG (the intensity was the signal difference

between 1 Hg/mL human IgG and control). The optimal condition: 160

fold dilution for goat anti human IgG and 3 fold dilutions for gold
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nanoparticle labeled goat anti human IgG; E is the optimization
of silver staining time to be around 13 minutes to generate results

visible to naked eyes.
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Figure 5-11 The characterization of the sample purification
performance of wax patterned NC membrane using 1 Hm silica
particles and red dye solution (Amaranth) and its comparison with

wax patterned common filter paper.
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Figure 6-1 The processes to fabricate PDMS microdevices using wax

patterned paper as substrate
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Figure 6-2 Photo of wax printer used in the experiments: the
untreated NC membrane is firstly located in paper boxl, then print
wax pattern onto the membrane surface. The printing process can
be finished within one minute for a NC membrane with the size of
15cmX 20cm (excluding the time in warming up process for the

printer)
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Figure 6-3 Characterization of wax patterned NC membrane

A, Fabrication resolution of wax patterned NC membrane

B, Glycerol solution doesn’ t dissolve wax barriers: 3 HL red dye

solution(10 mg/mL amaranth 1in 50/50 glycerol-water (v/v) solution)
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was pipetted into each circular ring (0.5mm to 3mm, in increments of

0.5 mm, the hydrophobic wax is lmm width ).

FRATRERT HT EN B S 75 H K VR B AT T 5 5 3L ARCRE 24N
Y% (10 mg/mL amaranth in 50/50 glycerol-water (v/v) solution) jf
ANB SRR SHRIEERF (0. 5mm B 3mm, TGN 0.5 mm, R Imm 5F) . &
=Him THE 1D, BEREBRANBEERR TR, & 6-38 fix, REH M
IR ST REITED RS

6.3.4 T FBREER AT ¢ R EELU T B i1 PDMS #aFL

BANFFAHR T RRAS R EH& PDMS B EHIE T —R7
F- PR B PDMS AL

BAVE ERBAEIMAETR T R R T WERMILOEE, 50T
TERERAERE LITEIREEESE, 125°C e 5 B RIMEGHE; £S5 —E|
R DB R B R I 53R P FABIRERE 0. 310, 0.5HL,
1ML, 2WL, 3ML, 4HL HyM/K¥EWMAZ] lom, 1. 5mm, 2mm, 2.5mm, 3mm, 4mm
HIE B 2 BB &35 1) PDMS Bk, FELE BAEIBE) T & 6-4A
FTsHIE L. B 6-4B 72 7E 3mm FTESEREAT 4 2 IE B I AR BB fE 45
B WFRSAAT I BB, w7 ARSI R B LS8BT E ks
HIJTIETE RGURE, 75 F PDMS B4 1) VA5 21 B 6-4C, 6-4D FJ PDMS % FL.



DARHER £T 45 2= R4 Fr A R A9V EE PDMS i F OBl 107

Imm
0.3uL

1.5mm
0.5pL




108 TR B B W BRI T

1000 ym  * e 500 pm

Kl 6-4 FIRRBRAERBEAS HBIRBEEHENARR T, RRBR
f) PDMS BT,

Figure 6-4 Fabrication of PDMS microwells with different sizes and
different shapes using wax patterned NC membrane via liquid

molding.
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Figure 6-5 Fabrication of PDMS microchannels with different sizes

using wax patterned NC membrane via liquid molding.
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Figure 6-6 Characterization of surface roughness of PDMS

microchannels replicated on liquid mold with 3D laser scanning

microscopy (Ra: arithmetical mean roughness).
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