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Synthesis and Functions of Thermosensitive and
Superabsorbent Polymer Hydrogel from
Copolymers Containing Trialkyl-4-vinylbenzyl Phosphonium Chloride
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Fig. 1 Synthesis of TRVB-NIPAAmM-MBAAM copolymers.
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Fig. 2 Temperature dependence of water content of

NIPAAM-MBAAM copolymers having different
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Fig. 3 Temperature dependence of water contents of TRVB-NIPAAM-MBAAmM copolymers having different amount
of phosphonium groups.
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Fig. 4 Temperature dependence of water content of TRVB-NIPAAM-MBAAmM copolymers having different degree of
crosslinking.
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Fig. 5 Changes in viable cell number after contacting with NIPAAmM-MBAAmM copolymers at various temperatures.
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Fig. 6 Changes in viable cell number after contacting with TRVB-NIPAAmM-MBAAmM copolymers at 20 0.
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Fig. 7 Changes in viable cell number after contacting with TRVB-NIPAAmM-MBAAmM copolymers at 30 0.
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Fig. 8 Changes in viable cell number after contacting with TRVB-NIPAAmM-MBAAmM copolymers at 350 .
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Fig. 9 Temperature dependence of decrease coefficient for S. aureus of TRVB-NIPAAmM-MBAAmM copolymers.

copolymersd al0TBVB-NIPAAM-MBAAMQO bOTHVB-NIPAAM-MBAAMO cOTOVB-NIPAAM-MBAAM
Molar ratio in feedd TRVBINIPAANMI MBAAMID o , 0,0 =1010003C0 e , A, m =37100030

Table 1 Adsorption of SDBS or SBS with TRVB-NIPAAM-MBAAmM copolymers.

Amount of adsorbed Amount of adsorbed
Copolymers SDBS/ mol dm? SBS/mmol gt

200 300 350 200 300 350
TBVBEINIPAANIMBAAM = 11100103 075 075 093 002 002 004
TBVBEINIPAANIMBAAM = 31100103 100 102 111 009 008 011
THVBINIPAAMIMBAAM = 11100003 076 076 086 003 001 006
THVBINIPAAMIMBAAM = 31100003 096 09 110 015 014 020
TOVEINIPAANT MBAAM = 1010003 082 080 092 002 003 005
TOVBEINIPAAMIMBAAM = 3110003 099 092 107 013 012 017

Weight of TRVB-NIPAAm-MBAAm copolymers : 0.05g
Concentration of SDBS or SBS : 4.0 X 10-3mol em =
Shaking at 30°C

NaSO3 -@cums NaSO03 -Q

Sodium n-Dodecylbenzenesulfonate Sodium Benzenesulfonate
( SDBS) (SBS)
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Table 2 Positive charge on Surface of TRVB-NIPAAmM-MBAAmM copolymers.

Positive Charge® on Surface

Molar Ratio Phosphonium Content 1
Component in Feed /mmol g /meg g
g 200 300 350
TBVBINIPAANTMBAAmM = 1110013 014 0.066 0045 0019
TBVBINIPAANTIMBAAmM = 3110013 0.28 0.102 0.090 0077
THVBINIPAAMIMBAAM = 11710003 011 0063 0028 0028
THVBINIPAAMIMBAAM = 3710003 027 0115 0054 0041
TOVBINIPAAMIMBAAM = 1710003 014 0059 0059 0065
TOVBINIPAAMI MBAAM = 3710003 022 0087 0105 0027

Weight of TRVB-NIPAAM-MBAAmM copolymers[] 0.05g.
@These values were determined by colloidal titration.
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Abstract

Thermosensitive and superabsorbent polymer hydrogels were synthesized by copolymerization of three kinds of tri-
n-alkyl-4-vinyl-benzyl phosphonium chloride (TRVB) with different alkyl chain lengths , N-isopropylacrylamide
(NIPAAmM), and N,N’-methylenebisacrylamide (MBAAmM). The water content of the TRVB-NIPAAM-MBAAM
copolymers decreased with increasing temperature and increased with increasing phosphonium groups in the
copolymers, while it decreased with increasing chain length of the alkyl groups in the phosphonium groups. The
antibacterial activity against S.aureus decreased with increasing chain length of alkyl groups in the phosphonium
groups. As described above, superabsorbent hydrogels with phosphonium groups exhibited a high water content and a
high antibacterial activity. It was also revealed that the polyNIPAAmM hydrogels a having a phosphonium group
showed a temperature dependence for the water content and antibacterial activity. These hydrogels are expected to

be new functional polymers.
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