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/ Synthesis and Application of Oligomers Containing Phosphonium

Segments to Antibacterial Materials
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Yoshiko INABAO Masashi SUGIYA and Hideo SAWADA

We synthesized novel oligomers, which included a silanol group containing the phosphonium salt. A PMMA or

glass surface treated with these cooligomers was shown to have a good oil repelling properties. More interestingly,

these materials were also found to exhibit a high degree of surface antibacterial activity.
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Fig. 1 Some kinds of phoshonium salts.
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Scheme 1 Synthesis of 2-acryloyloxyethyl trialkyl phosphonium chloride.
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Scheme 2 Synthesis of 2-acryloyloxyethyl trialkyl phosphonium chloride vinyltrimethoxysilane cooligomer.
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Table 1 Molecular weights of cooligomers determined by laser light-scattering photometer in methanol.

Run Monomer Temp. Molecular weight
/0 Reaction Time/h
3 5
1 3a 40 not reacted
2 3b 40 not reacted
3 3a 60 13,250
4 3a 80 15,650 21,520 21,270
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Table 2 Contact angles of dodecane and water on
PMMA films treated with silanol-
phosphonium cooligomers listed in Scheme 2.

Contact Angels

R Dodecane Water
/° /°

C.Hy 15 60

non-treated 0 45
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Fig. 2 Results of antibacterial activity against S.aureus by the film contact method.

Table 3 Surface antibacterial activity of the modified glass treated with cooligomer (4b) listed in
Scheme 2 against S.aureus and E.coli by the film contact method.

Content Viable cells(S.aureus)

/% /cfud/ml

E.coli®) Saures®

initial 7.1x 10% 12x 10°

10 <1.0x 10? <1.0x 10?

5 <1.0x 102 <1.0x 102

25 1.2x 10* <1.0x 102

1 27x 104 <1.0x 10?

None 7.6% 10° 15x 104

a)cfu indicate colony forming units.
b)E.coli used IFO 3806.
c)S.aureus used IFO 12732.
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?CH3 $H3
CH3O——?1'/\/\N+—C18H37 cl
OCH; CH;

Fig. 3 Structure of ammonium-type silane coupling
agents.

Table 4 Surface antibacterial activity of phosphonium-
and ammonium-type silane coupling agents
against S.aureus by the film contact method.

Content Viable cells(S.aureus)
/% /cfu/ml

Phosphonium-type Ammonium-type

— @ 80

initial 71x 104 94x 10*
10 <10x 10? <10x 107
5 <10x 102 <10x 10?
25 <10x 102 <10x 102
1 <10x 10? <10x 10?

None 15x 104 76x 106
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