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REVERSIBLE LIQUID REPELLENCY CONTROL OF POLYMER FILM SURFACE
USING IONIC-BONDING PERFLUOROALKYL GROUPS
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Star-shaped polycaprolactone end-functionalized with both N,N-dimethylamino and cinnamoyl groups was

synthesized by means of ring-opening polymerization of caprolactone followed by the quantitative end-

functionalization and allowed to react with perfluoroalkanoic acid to introduce the perfluoroalkyl groups via

ionic-bond formation with the chain-end amino groups. The resulting polymer film was applied for the UV-

irradiation to produce the amino-enriched film surface by an immobilization of the chain-end groups, via surface

concentration behavior of ionic-bonded perfluoroalkyl groups followed by the photoreaction of the cinnamoyl

groups. Furthermore, liquid repellency of the polymer film was controlled by reversible ionic-bond

formation/dissociation of perfluoroalkyl groups at the polymer film surface.
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Table 2. Enzymatic degradation of polymers
DP of PCL unit? ~ Degradation of PCL unit

Code F wt%
Before After [%]
4-star-PCL 0 115 12 99
4-star-PCL-CA 0 115 13 99
4-star-PCL-CA-Rf 7.2 115 16 99

a) Determined by *H NMR.
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Table 1. Surface characterization of polymer films

Static contact angle[°] XPS Atomic%
Code F wt% Condition Water n-Dodecane
TOA? ¢ N o F
1s 20s  120s 1s 20s 120s
4-star-PCL 0 as-cast 755 726 689 N/DP
10° 87.2 0 12.9
4-star-PCL-CA 0 as-cast 778 757 708 N/D 90° 7.2 0 22.8
Bulk 75.3 0.4 24.3 0
10° 62.1 14 11.6 25.0
as-cast 942 910 874 547 545 536
90° 62.0 11 17.9 19.0
10° 55.9 18 17.9 24.4
Uvs5h 988 939 89.2 604 604 602
90° 63.6 0.9 20.3 15.3
. 10° 76.1 0.5 229 0.5
UV 5 h, Soaked in MeOH 3 h 723 713 679 N/D
4-star-PCL-CA-Rf 7.2 90° 736 12 253 0.0
i 10° 68.8 2.8 155 12.9
UV, Soaked in MeOH 3, 921 85 790 587 583 57.8
Rf-functionalized 3h 90° 59.9 0.9 19.1 20.1
i 10° 76.6 17 20.2 1.6
UV'Sh, Soaked in MeOH 3, 754 724 684 N/D
Rf-functionalized 3h, Soaked in MeOH 3h 90° 726 27 24.6 0.0
Bulk 714 0.4 22.8 54

a) TOA (take-off angle) = 10°(1.7 nm depth), 90°(10 nm depth). b) Not detected.



