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Abstract: Superhydrophobic surfaces, with contact angle about 150° have been widely studied and used in research and
industrial fields owing to their fabulous physical properties, such as water repellency, lubricity, self-cleaning, antifouling
and so on. Designing suitable form of pattern combined with chemical compositions of the surface, is crucial for preparing
superhydrophobic surfaces. In this study, mixing of trimethylsilyl group and various polymer pattern film were tried in
an effort to improve water-contact angle about 150°. Special pattern structures of honeycomb and pillar honeycomb mor-
phology were achieved using UV-Imprint lithography process (UV-ILP) on the bulk polyethylene terephthalate film. In
conclusion, superhydrophobic pattern film, with contact angle about 150° was fabricated and cell viability was confirmed
more than 80%. Also, we investigated various properties of polymer pattern film such as morphology, adhesion and water
repellency.

Keywords: superhydrophobicity, imprint lithography, polymer pattern film, trimethylsilyl group.

3= A 52

St we] A

ISSN 0379-153X(Print)
ISSN 2234-8077(Online)

[— S "lt\q__ 1. O )
a7 A= ol e

dnbr o 2=y B2 THe B T 2 W 53] 1o A AA B et 2 2 5 uE
Ta FIR el AlZlelH, o3t SAS T A9 of= gfiste] A& 4 7ol ¥ W2 #AlS welgton,
AAS o] S FAslr] 19 AN B aEE % olzigt it‘a‘—’F e aAHcr 78] fai e 11
e 9% 4¢ NI Fo| S| o FAPeTN oA} e Bl WRls] EAlslor S, e A
AR, Aol 94191, £ 87171409, ARFAIRIRE  J)E 7}*1 & Qe rlolaz be 2719 B4 727} ¥
2 ASUA AR 5 B A9 Ropol 4857 918 T Aue] Qojof Btk AgEe Ade] EAlske rlolaz, 1}

"To whom correspondence should be addressed.
finedaddy@seowon.ac.kr, ORCID'0000-0001-8677-7053
©2023 The Polymer Society of Korea. All rights reserved.

773

i gejo] the T} o) thafe] @
A& 7R FQO, AR 77149 vlolas 728 7
R} TG TR Q8] 20

7 Aze w19 Z

2
UL 9214 k. 3] Rz olAlale] ghe] 3

e o) Al

-IP?‘ ﬂllO —-


https://orcid.org/0000-0001-8677-7053
https://orcid.org/0000-0001-8677-7053
https://orcid.org/0000-0001-8677-7053
https://orcid.org/0000-0001-8677-7053

774 s 24
718 ZAFORA 2UFAS UEbd F 9, Quree
= 2ol tjaje] o 150 Awe] Wl PE7te] BHL 71
LS ousith, FRE ATASS 2U5 QYL TE
7) 9% ATES S fow vl 2o EHele]
29l wHle] 5719k 1 725 WA BAO] B
242 8 5 e 39 79 B 2ol 5492
I CE R NEEVRSEEEE S SRR
YA7E W ag B ge BUeS Tale] oo
= Wjgehl BER, ERS o) /189S o, Bee 4
A 2ol Wold 5 Y, WA L vAG ol Bt B
Felue A B S S ek

St o] ERON 25 B4 EWE TH) 9
SN Q) U] B Fvke] Hulsh 2L o] g3l
542 Uehls BHOE WAL, Al a540] Be
B2 Hole] W5 S99 BAE Tk 1%

Eol A&=A 2L rkar AHsiglon, Al Eardito
e AR 2 AW S| fs8l ol agAE
g5t #zl AAE TR, #X vt =gk 1
ERd &= Qe WAde] B4 IS FEs7] fIs] UV-Imprint
lithography process(UV-ILP) WS 2-8-3}o] 2z (triangle),
AVzh(square), -ZH(honeycomb) 7- FEl Aol w}E vk
Bl st AT A4S LESIA LT, 120% 0]
=& U 1295 g1 ERlsln’

£ AFAM = trimethylsilyl group(TMS)©] 2
7S oS A-83te] UVEILP 3482 B3l &
pillar7%7} Z3HE pillar-honeycomb &l 2
el B4 diYl 5] AAFEAE B
H7} AT

=

R N

1.

N

ok
(T
[

Ol Mz
to B £ 3L

vl

o

o o
lo

_‘_,
O
&
At
nd

Al =2

M2 H A9 UVIILPS 913 A7 &l vie Alzel A
4% kA (monomer)<! di(ethylene glycol) dimethacrylate
(DEGDMA), diethylene glycol ethyl ether acrylate(DEGEEA),
2-Hydroxy-3-phenoxypropyl acrylate(HPPA), Pentaerythritol
(PETIA)®} trimethylsilyl group(TMS)©] 2% 3-[Tris
(trimethylsiloxy)sily] propyl methacrylate(TMPMA)+ Sigma-
AldrichAF AJ2FS 9], AM8-3191 32, 2-Hydroxyethyl methacrylate
(HEMA)E= JUNSEW} A9FS -9stod AR&-a]th.

&3k 7AAl= IRGACURE 379(2-dimethylamino-2-(4-
methyl-benzyl)-1-(4-morpholin-4-yl-phenyl)-butan-1-one,
Ciba Specialty Chemicals, Switzerland)®} IRGACURE 819
(bis(2,4,6-trimethylbenzoyl)-phenylphosphineoxide, Ciba Specialty
Chemicals, Switzerland)yS AFE-3FS3Th UV-ILP] AFE-E &
=Y F(mold resin)> MINUTA Technology(Korea) A}<]
MINS-311RMS- ©|-&319 3, B=(Mold) EHol| A&k &

Za), A4778 A63Z, 2023

HA2] #x2 Sigma-Aldrich* k] hexamethyldisilazane(HMDS)
S FYet ARSI UV A7 = @dlold 2 ALe
(handcure400, RX-H40R, Korea) W& ] 731712 A}-8-51]
218311

Ak AR HiE. @57 HEMA 1.5 g, DEGEEA
1 g, HPPA 3.5¢, ©]#57] DEGDMA 2 g, t}#+57] PETIA
1.25 g@ % 71A1A IRGACURE 819 0.1 g, IRGACURE 379
0.15 g 22132 TMS9] J&2 3RIs17] 913l trimethylsilyl 2
o] E3E TMPMA 0.5 g2 mixing3t 5, A2 37 oA
3] EE 450 rpm, 447+ F<F magnetic barg ©]-& 3t
Stirring 385 &8t wRkS XY sto] wigeitt. Hiem o]
] B UVA-ILP 59| 9l d5-2] 52442 Table 19 YE}
ATt

=E Y I TFE NIX. Flat, honeycomb(H), pillarhoneycomb
(PH) 3l¥lo] A= 4inch SI wafer(Changwon National
University, Korea) PF2~H (master)& AM-3le] X E E&
S Atk visE 339 9ol E= #Z19] MINS31IRME
1 mL dropwise methodZ. dispensingd}$33Z, =2 $]°1| polyethylene
terephthalate(PET) Z-E-2 laminating "] 22 H& 3 z}9]
A (UV-A zone, 320-390 nm)S- 10% &<t ZARI] 7312 %138
sl 73t 18 %, vk=H 9 PET ¥5S demoldingdte]
Tk 3| o] YR E=E ARSIk AlEke 520 sEH
2748 YeR7] 98] 2= ¥l hexamethyldisilazane
(HMDS)E 3 mL dropwise method= dispensing % wiping%t

Table 1. Recipe of Materials for UV-Imprinting Resin and Water-
Contact Angle Before & After Rubbing Test at Honeycomb Pattern

Component Sample 1 Sample 2
1.379 0.15¢g 0.15¢g
1.819 0.1g 0.1g
HEMA 15¢ 15¢g
DEGEEA 10g 10g
HPPA 35¢g 35¢g
DEGDMA 20g 20¢g
PETIA 1.25¢g 125¢g
TMPMA - 05¢g
Contact angle () oo rupbing  124.4° 135.2°
at honeycomb
Pattern After rubbing 122.2° 131.3°

*IRGACURE 379: 2-dimethylamino-2-(4-methyl-benzyl)-1-(4-morpholin-4-
yl-phenyl)-butan-1-one

*IRGACURE 819: bis(2,4,6,-trimethylbenzoyl)-phenylphosphineoxide
*DEGEEA: Di ethyl metharylate

*HEMA: 2-Hydroxy ethyl metharylate

*HPPA: 2-Hydroxy-3-phenoxypropyl acrylate

*DEGDMA: Di(ethylene glycol) di methacrylate

*PETIA: Pentaerythritol triacrylate

*TMPMA: 3-[Tris(trimethylsiloxy)sily] propyl methacrylate
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Figure 1. Schematic diagram for the fabrication process of UV imprint lithography process.
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Figure 2. SEM images of pattern morphologies as various pattern (A) honeycomb mold; (B) honeycomb pattern; (C) pillar-honeycomb pattern.
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Figure 3. SEM images of pattern morphologies as various pattern
(a) honeycomb pattern (pitch 40 um); (b) pillar-honeycomb pattern
(pitch 40 um); (A) before rubbing test; (B) after rubbing test.
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Figure 4. SEM images of pattern morphologies as various pattern
(a) honeycomb pattern (pitch 100 um); (b) pillar-honeycomb pattern
(pitch 100 um); (A) before rubbing test; (B) after rubbing test.
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Figure 6. (A) Schematic description of cultivation of human dermal fibroblasts (HDFs) on the imprinted honeycomb pattern film; (B) bright
images are proliferation of HDFs on the imprinted honeycomb pattern film.
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72 h (A-3). (scale bar : 100 um); (B) The cellular metabolic activity
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