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ABSTRACT: A monomer containing 3-indolepropionic acid (IPA) was synthesized by reacting
chloromethylstyrene with the sodium salt of IPA in chlorobenzene in the presence of
triethylamine at 90 °C. This monomer was copolymerized with various amount of
acrylamide (AM) to obtain polymers of varing hydrophilicity. The polymerization was carried
out in dimethylformamide at 70 'C using azobisisobutyronitrile (AIBN) as the initiator. The co-
polymers were placed in buffer solutions of various pH and the amount of IPA hydrolyzed
from each polymer was determined at different temperatures. The release rate of IPA in-
creased as the amount of AM in the copolymer and the temperature increased. The release
rate was higher in acidic and basic solutions than in neutral solution. These results indicate
that the release rate of IPA could be controlled by adjusting the amount of AM units in the
polymer, temperature and pH of the medium to which the polymer was exposed.
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Scheme 1. Synthesis of IPOMS.
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Scheme 2. Synthesis of poly(IPOMS-co-AM).
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Table 1. Characterization of the Copolymers

copolymer feed composition (mol%) yiel copolymer composition ~ intrinsic viscosity*
[IPOMS] [AM] (Wt%) [IPOMS1/[AM]* [IPOMS1/[AM]
poly(IPOMS-co- AM)-1 5 95 93.9 4.7/95.3 5.8/94.2 0.50
poly(IPOMS-co- AM)-2 10 90 97.2 8.4/91.6 8.8/91.2 0.77

? Measured with UV spectrometer. ® Measured with elementary analyzer. ¢ Measured in dimethylsulfoxide at 30 C.
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Table 2. The Swelling Degree(%) of the Copoly-
mers

pH5(%) pH7(%) pH9(%)
20C 30°C 20C 30¢C 20¢C 30¢C
poly(IPOMS-co-AM)-1 401 423 392 404 408 430
poly(IPOMS-co-AM)-2 169 171 158 175 181 187

copolymer

Table 3. Wavelength of Maximum Absorption
and Molar Absorptivity Coefficients (¢) of IPA*

Amax(nm)  e(pH 5) e(pH 7) e(pH 9)
IPA 280 4900 4820 4820
“ Measured in buffer solutions of pH 5. 7, and 9.

25

2.0

1.5

Abs.

Wavelength (nm)

Figure 3. UV spectra of IPA released from poly-
(IPOMS-co-AM)-1 in the buffer solution of pH 9.
(A):1 day, (B):5 days, (C):10 days, (D):15 days,
(E) : 20 days, (F): 25 days, and (G) : 30 days.
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Figure 4. IPA released from the copolymers in the
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Figure 5. IPA released from the copolymers in the
buffer solution of pH 7. (@) : poly(IPOMs-co-AM)-1 20 C.
(M) : poly(IPOMS-co- AM)-1 30 C, (A) : poly{IPOMS-
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Figure 6. IPA released from the copolymers in the
buffer solution of pH 5. (@) : poly(IPOMs-co-AM)-1 20 C.
(M) : poly(IPOMS-co- AM)-1 30 C, (A) : poly(IPOMS-
co-AM)-2 20 C, (%) : poly(IPOMS-co-AM)-2 30 C.
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