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Albumin-Crosslinked PVP Hydrogel as a Gastric Retention Platform
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Retaining a drug in the stomach by some means is sometimes necessary to extend the G1 absorp-
tion time of the drug more than 6-8 hrs. Hydrogel has often been examined for its feasibility
as a dosage form, so called platform, that could be retained in the stomach due to its excellent
swelling properties in the gastric fluid. In this study, polyvinylpyrrolidone (PVP) hydrogel crosslin-
ked by albumin or acrylated albumin was synthesized in a tablet form and evaluated for its possibi-
lity as the platform. The synthesis of the hydrogel was performed by ®Co y-ray irradiation of
N-vinyl-2-pyrrolidone (monomer) in the presence of a crosslinking agent: aqueous solution of albu-
min or acrylated albumin. Synthetic conditions such as radiation dose, dose rate and concentration
of crosslinking agent were varied in order to optimize the swelling and mechanical properties of
the hydrogels. Degree of swelling of albumin-crosslinked PVP (Al-PVP) was highly dependent on
radiation dose, dose rate and albumin concentration: it was decreased as they increased. On the
other hand, that of acrylated albumin-crosslinked PVP (Acryl-PVP) was almost independent on them
except dose rate: it was decreased as the radiation dose rate increased. The compressive strength
of the two hydrogels was decreased as the dose rate increased. Digestion of both PVP in artificial
gastric fluid containing pepsin was delayed by the y-ray irradiation. In conclusion, Al-PVP and
Acry-PVP with diverse swelling and mechanical properties could be obtained by controlling synthetic
conditions, mainly the irradiation dose rate.

Keywords— Hydrogel, PVP, y-Irradiation, Gastric retention, Swelling, Albumin, Arylated albumin.
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Figure 1—Concentration of residual VP from hydrogel
after swelling in distilled water 50 m/ at 37C for 24 hr.
Radiation dose was 0.3 Mrad (at 0.01 Mrad/hr) (n=3).
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Figure 2—Effect of radiation dose rate on swelling kine-
tics of hydrogels. Radiation dose was 0.5 Mrad. Crossin-
ker were 5% albumin (a) and 5% acrylated albumin (b).
The absence of error bar indicates that the standard
deviation of data was smaller than size of the symbol
(n=4).
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Figure 3—Effect of radiation dose on swelling kinetics
of hydrogels. Crosslinker was 5% albumin. The absence
of error bar indicates that the standard deviation of data
was smaller than the size of the symbol (n=4).
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Figure 4—Effect of crosslinker (albumin) concentration
on swelling kinetics of hydrogels. Radiation dose was
0.5 Mrad. The absence of error bar indicates that the
standard deviation of data was smaller than the size
of the symbol(n=4).
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Figure 5—Compressive strength of hydrogels swollen
in the simulated gastric fluid with (closed symbol) or
without (open symbol) pepsin. The concentration of pep-
sin was 250 U/ml. A-acrylated albumin 4% (0.3 Mrad at
0.01 Mrad/hr), B-albumin 5% (0.3 Mrad at 0.01 Mrad/hr),
C-acrylated albumin 7% (0.3 Mrad at 0.07 Mrad/hr), D-
albumin 5% (0.5Mrad at 0.07 Mrad/hr). The absence
of error bar indicates that the standard deviation of data
was smaller than the size of the symbol (n=6).
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