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Swelling and Proxyphylline Release Kinetics of
Enzyme-Digestible Swelling Hydrogel Tablet

Chang-Koo Shim*, Young-Mee Lee and So-Hyeon Yeo
College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract— Although oral route is the most convenient route for drug administration, the short
and variable transit of drug through GI tract restricts the sustained drug absorption after oral
administration. Thus, for sustained absorption of drugs, it is desirable to prolong the GI transit
time by retaining the dosage forms in the stomach. In this study, the enzyme-digestible swelling
hydrogel was synthesized by heating the mixed solution of N-vinyl-2-pyrrolidone[ monomer], acry-
lated albumin[ crosslinking agent] and proxyphylline[drug] at 65C for 10 hours in the cylindrical
test tube. The resultant hydrogel tablet (diameter; 0.77 cm, thickness; 047 cm) was designed
to swell in the gastric fluid after oral administration to such a size that passing through the pylorus
could be inhibited during the drug release. After releasing drug, the hydrogel was expected to
be degraded by pepsin, an enzyme in the stomach, and eventually solubilized. Actually, the hydrogel
synthesized in the study swelled to a size larger than the diameter of the pylorus (1.3%£ 0.7 cm)
and slowly digested in the presence of pepsin. Drug release from the hydrogel was prolonged
up to about 12 hours. The swelling kinetics was dependent on albumin acrylation time, drug content
and gel thickness. Particularly the gel thickness was the most important factor that influences
on drug release. By adjusting these factors, the albumin-crosslinked hydrogel was expected to
be retained in the stomach for up to 60 hours and used as a potential platform of drugs for
long-term GI absorption.

Keywords [] Hydroge!, enzyme-digestible, PVP, swelling, release, proxyphylline, acrylation, albumin,
pepsin, gastric emptying.
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5% (w/v) BSA 4ml

)

Add glycidyl acylate 200 w

Stirring for 5, 12, 24 hrs

Add | 20% (w/v) glycine soln 1ml

Stirring for 30 min

Dialysis for 24 hrs with PBS 10L

Scheme 1—Acrylation of albumin with glycidy! acry-
late
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Alet 2 7{7|—N-vinyl-2-pyrrolidone[ VP]3} glyci-
dyl acrylatet= Aldrich A&& AM-3slgs, A8 g
Ha1(Fraction V), =4, Z2A)1G[PP]S Sigma
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BExbo) 7l o] goyt o}3H 7S Scheme 13}
Zol moishglch Ael al4bad shE-A(PBS, 0.5 M pH
7.2)% $0lE st 5%(w/v) dHEl LdE whEg]
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VP (monmer)
proxyphylline (drug)
AIBN (initiator)

acrylated albumin (crosslinker)

|

Sonication for 30 min

Degassing (vacuum desiccator)
N, gas substitution

l

Heating at 65C for 10 hrs

|

Air drying for 7days

Scheme 2—Preparation of enzyme-digestible swelling
PVP hydrogel tablets.
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Fig. 1—Effect of albumin acrylation time on the swel-
ling behavior of albumin crosslinked PVP hyd-
rogel in simulated gastric fluid with (@) or
without (O) pepsin at 37C.

(@ m 5hr, (O @) 12hr, (A &) 24hr, n=3
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Fig. 2—Effect of albumin acrylation time on the re-
lease of PP from albumin crosslinked hydrogel
into simulated gastric fluid with pepsin 250
U/md at 37TC.
(©) 5hr, () 12hr, (&) 24 hr, n=3
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Fig. 3—Effect of PP content on the swelling behavior
of albumin (5 hr) crosslinked PVP hydrogel in
simulated gastric fluid with (@) or without (O)
pepsin 250 U/ml at 37TC.
©e® 25mg, (O MW 25mg, n=3
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ko] WHEEAH ¥ duke v|HR] T}y wFol
g A7) oY spel=2Ae] e A Egt
2 3718 AR $AFT el v okEurae
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Fig. 4—Effect of PP content on the release of PP from
albumin (5 hr) crosslinked PVP hydrogel into
simulated gastric fluid with (O) or without (@)
pepsin 250 U/ml at 37C.

(© ®) 25mg (O M) 25mg, n=3
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Fig. 5—Effect of pepsin concentration on the swelling
behavior of albumin (5 hr) crosslinked hydro-
gel in simulated gastric fluid at 37C.

(O) pepsin free, (@) 250 U/ml, (3d) 500 U/mi,
n=3
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Fig. 6—Effect of hydrogel thickness on the 1elease
of PP from albumin (5 hr) crosslinked hydro-
gel into the simulated gastric fluid at 37C.
(©) 047 cm, (@) 094 cm, n=3
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