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Abstract — This paper proposes the polydimethylsiloxane (PDMS) blade coating method for fabrication of paper-
based analytical device (PAD) that is able to monitor the disease diagnosis and progress without special analytical
equipment. The mold that has PAD design is easily modified by using laser cutting technique. And the fabricated mold is
used for hydrophobic barrier formation by blade coating. We have optimized the stable formation of PDMS hydrophobic
barrier as blade coating condition, which is established by analyzing the structure of the PDMS hydrophobic barrier and
change of hydrophilic channel size as thickness of the ink and contact time with the chromatography paper. Based on
optimal condition, we demonstrate that PAD as biosensor can apply to detect protein, glucose, and metal ion without
special analysis equipment.
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PADE A& 3t7] 918 A2 vkE 7189 %F o] (Whatman 3MM
chromatography) & ©]-8-3+51 2.0, 2540749 8442 polydime-
thylsiloxane (PDMS, Sylgard 184, Dow corning, USA)S- AR8-3}131t}.
245 9]l glucose oxidase, o-dianisidine, peroxidase, D-glucose S
AFEEFS o, Tkl F-A-2 tetrabromopheno blue sodium salt
(TBPB), Bovine serum albumin (BSA)E AFE-313ITE Nio |- &2 141517
#1380 sodium fluoride, sodium thiosulfate, dimethylglycoxine, nikel
chloride= A3 © ™ Aleke sigma-aldricholl A -iSF3ATE

2-2. PAD H|Z} dlH

AZntE Ty Folof| PDMS 254 S FAE] gl &
ol = TS 1kElIth(Fig. 1). 4, FAI7F 25 5= Qe

101

Mold disassembly

Laser cutting mold
‘ Spacer F ‘
Paper
Mold Assembly
c Blading

Contact with coated PDMS
‘ PDMS pattern

/[ ]
PDMS ‘ blade

H

Blade coated mold Peel off the mold

Fig. 1. Schematic diagram of PAD fabrication in the chromatogra-
phy paper by PDMS blading coating. (A) Acrylic plate mold
cutting using programmed laser. (B) Preparation of blade
coating by putting spacers on acrylic plate. (C) Loading and
blading the PDMS solution along the spacers. (D) Forma-
tion of thin PDMS layer and (E) detachment of acrylic mold
with selectively coated PDMS layer. (F-G) Assembly of chro-
matography paper and PDMS coated mold and then put the
glass slide onto the paper top. (H) Formation of hydrophobic
barrier after disassembly of paper and acrylic mold.
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A7t st o= $ah sk PADS] HE|S AutoCAD E2 71
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o] ZJefoll ] AR ol ARt Mz FelE b 57 wEef vt
PDMS7} FHE BEEE A& 4= lth(Fig. 1E). 1 9ol AZrtE
a9 FolE oL IS gEs ] S8l fel e SAR o R
218 A PDMS7} Fololl Abe o] 5d = A=F HFHA T
(Fig. 1F-G). JZA1Zbo] A § 242kS ] sto] 65 °CollA] k4
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% SAth(Fig. 1H).
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S&l HA 0.6 M 22 =3} ZHg(potassium iodide) £ -2 0]
FHE DG Sl FFAIK F A2AE 19 T2 S mg/ml o-
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st ZHg floll SAIR) § i xste] Fh)sieh w742
pH 3.0 €1 250 mM citrate buffer2} 3.3 mM tetrabromophenol blue
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dimethylglyoxime (DMG) €< 2 uLE 5% S5A1 71w wpx|ueko 2
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H|ET
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Z10] Fa3sitt, PADS] UIARIE g0 AAR 71715 ARE-sle] 47
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100%= 0] 2] A4 F7] 0.4 mmell PDMS o] X922
ojujgitt, 1 A7 J A9 FAV FALTE AFES AA Tt
H= AES Roln 2k 0.5 mmo] el 3 TA A A
PDMS #Ho] FA= 1 9155 FASFSITHFig. 2B). o5 =19
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Fig. 2. The optimal thickness of blade coated PDMS ink on the acrylic
mold. (A) Cross-sectional views of the cured PDMS within
the paper at different ink thickness. PDMS non-patterned
region stained with pink color, indicating the hydrophilic
channel region. No staining indicate the PDMS hydrophobic
barriers. Scale bar indicates 0.4 mm. (B) Quantitative result
for penetration rate of PDMS in the paper at different ink
thickness.
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Fig. 3. The optimal thickness of blade coated PDMS ink on the acrylic
mold. (A) Top views of the PDMS cured paper at different ink
thickness. PDMS non-patterned region stained with pink color,
indicating the hydrophilic channel region. No staining region
indicates the PDMS hydrophobic barriers. Scale bar indicates
10 mm. (B) Quantitative result for hydrophilic region are in
the paper at different ink thickness.
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Fig. 4. The optimal contact time of PDMS blade coated mold and
chromatography paper. (A) Quantitative result for penetra-
tion rate of PDMS in the paper at different contact time. (B)

Quantitative result for hydrophilic region are in the paper
at different contact time.
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Fig. 5. The PAD for a multiplexed assay including protein, glucose,
and Ni**. (A) Schematic diagram of PAD operation. The PAD
is designed to detect three type of materials. The sample
solution is absorbed into the main channel and transported
into the protein, glucose Ni** detection regions. (B) Positive
colorimetric detection for each 1 mg/ml BSA, 1 mg/ml D-
glucose, or 0.1 M NiZ" solution.
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Aleko] F5= Eo] girk. webA] E4] Eo] ZF AEAgel =
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