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ABSTRACT: Crosslinked poly(glycerol-co-malate)s were synthesized from L-malic acid in
Krebs cycle and glycerol. The synthesized polymer was identified by FT-IR spectroscopy.
Swelling degrees of the copolymer hydrogels were increased with an increase in pH of the ag-
ueous solution. Hydrolytic behaviors of the crosslinked copolymers were investigated in vari-
ous pH buffer solutions at 37 C. The hydrolysis of the copolymers proceeded faster with in-
creasing pH of the aqueous solution. Releasing behaviors of the model drug such as diclofenac
mor 1sodium salt were also measured in various pH aqueous solutions at 37 C. The release
concentration of diclofenac monesodium salt from the hydrogel systems was increased with
increasing pH. These facts indicate that the unreacted carboxyl and hydroxyl groups in the
copolymers are greatly affected by pH in the conditions.

Keywords: crosslinked poly(glycerol-co-malate), Krebs cyde acids, swelling degree, hydrolysis,
drug release, diclofenac monosodium salt.
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Table 1. The Synthetic Condition of Crosslinked
Poly(glycerol-co-L-malate)

functmn?l mole% of reaction residue
polymers _group ratio® atalyst?  time after
-COOH -OH purification

XL-PGM06 10 06 09 8 -
XL-PGMO8 10 08 09 8 -
XL-PGMI0 10 10 09 8 observed
XL-PGM12 10 12 09 8 observed
XL-PGM14 10 14 09 8 observed

“Mole ratio. ® Catalyst : p-toluenesulfonic acid versus malic
acid.
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Figure 1. The ideal synthetic scheme of poly(glycer-
ol- co-malate) crossilnked copolyesters.
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Figure 2. The FT-IR spectra of poly(glycerol-co-L-
malate). (a) XL-PGMI10, (b) XL-PGM12, and (c) XL-
PGM14.
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Figure 3. Equilibrium swelling ratios of poly(glycer-
ol-co-malate) crossilnked copolymers as a function of
pH at 37 C. B: XL-PGM10, a: XL-PGMI12, @: XL-
PGMI14.
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Figure 4. The hydrolytic behaviors of XL-PGM10 co-

polymers in various pH buffer solution at 37 C. @: pH
20, 8:pH40, A:pH50 &:pH 74
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Figure 5. The hydrolytic behaviors of XL-PGM12 co-
" polymers in various pH buffer solution at 37 C. @ pH:
20, W:pH40, Ao:pH50, &:pH 74
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Figure 6. The hydrolytic behaviors of XL-PGM14 co-

polymers in various pH buffer solution at 37 . @: pH
20, M:pH40, A:pH50, ¢:pH 74
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Figure 7. Diclofenac monosodium salt release profile
from XL-PGM10 copolymers in various pH buffer solu-
tions at 37 C. @: pH 10, a: pH 20, M: pH 40, v:
pH 60, &:pH 74, ‘
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Figure 8. Diclofenac monosodium salt release profile
from XL-PGMI12 copolymers in various pH buffer solu-
tions at 37 C. @: pH 1.0, a: pH 2.0, M: pH 40, v:
pH 60, &:pH 74
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Figure 9. Diclofenac monosodium salt release profile
from X1.-PGM14 copolymers in various pH buffer solu-
tions at 37 C. @: pH 1.0, o: pH 20, W: pH 40, v:
pH60 &:pH 74
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