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— Abstract

We report the temperature-tunable surface wettability of polystyrene (PS)-poly(N-isopropylacrylamide) (PNIPA) (bl-PS/PNIPA) and poly(N-
isopropylacrylamide)-co-methacylic acid (PNIPAMAA) (xI-PNIPAMAA) fiber mats prepared by electrospinning. bl-PS/PNIPA fiber mat was obtained by
blending and electrospinning the PS and PNIPA polymer solutions where as xI-PNIPAMAA fiber mat was obtained by preparing and electrospinning a
formulation of PNIPAMAA solution with crosslinker. PNIPAMAA fiber mat was further heat treated at 160 C to produce a crosslinked network structure.
These fiber mats were characterized for temperature dependent surface wettability by sessile drop method in Goniometer. Both the fiber mats showed
temperature-tunable surface wettability and this property was reversible for the tested 5 cycles. Temperature responsive surface wettability of these
fiber mats can be further explained from the polymer chemistry and Cassie-Baxter model.
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Schematic showing the hydrogen bonding of water and
polymer molecules are temperature dependent
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* LCST — Lower critical solution temperature
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 LCST of Poly(N-isopropylacrylamide) (PNIPA) is at 32° Cin [(I»»\ \.,__[AV""'@.:*?
water o . " i 4 B\ = A ' nmaa‘\\‘\'vb'a‘\%&\"ﬁ
PS and PNIPA blended (bl-PS/PNIPA) and PNIPAMAA copolymer crosslinked (xI- SEM mlcrographs of bI PS/PNIPA bIended and XI-PNIPAMAA crosslinked fiber

mats. The average fiber diameter of bl-PS/PNIPA and xI-PNIPAMAA was 1947 and
870 nm, respectively.

* One state is in soluble form PNIPAMAA) fiber mats showing the temperature responsive surface wettability
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° Temperature responSive SWItChabIIIty of bl-PS/PNlPA and x|-PNIPAMAA fiber mats. bl'PS/PNlPA was studied o Temperature responsive reversibi“ty of b|_PS/PN|PA and xI-PNIPAMAA fiber mats. b|_PS/PN|PA was studied
between 15 °C and 65 °C where as xI-PNIPAMAA was studied between 20 °C and 95 °C at 15 °C and 65 °C where as xI-PNIPAMAA was studied at 20 °C and 95 °C
— Mechanism —Summary
PNIPA Chemistry Cassie-Baxter model *bl-PS/PNIPA and xI-PNIPAMAA fiber mats have been
Ex. Poly(N-isopropylacrylamide) (PNIPA) prepared .by electrospinning and their REW properties were
§ : | characterized
//CHz\ //CHs Hydrogen bonds brgak with * bl-PS/PNIPA fiber mat surface was more sensitive to REW
Sl oH water and forms intra pjwwwmu%ugsu)ugue' properties and occured in a relatively narrower temperature
c=0 molecularly (globular structure) , _ , _ range than xI-PNIPAMAA fiber mat surface
hydrophilic  Cassie-Baxter model describes the wetting behavior of : . . :
NH moiety LCST = 32 °C cots t 4 bet " 4 th * Mechanism behind REW properties is reversible hydrogen
e . ;{apedr goc Iets rApPEC DELWEEN HHE Brobves and the bonding of PNIPA in combination with the Cassie-Baxter
e oy Hydrogen bor\ds form with ‘quUIt Aropiet. style micro/nano surface architecture
hydrophobic moiety VORI (Gl @YEnes) cos 0z )= f, - (cos (6,)+1)-1 » Potential application for these fiber mats is in car tires
>LCST Van der Waals interactions Uz = apparent contact angle on a rough surface * Ph.D. Thesis Title: High Speed Switching of Responsive
 Competition between intra and inter molecular hydrogen U, = intrinsic contact angle on the original smooth surtace _ Polymers d
bonding f, = fraction of the wet solid contact area Sandia
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