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In vitro Mucoadhesion Evaluation of Poly(Acrylic Acid)
Hydrogel Crosslinked with Sucrose
Jaehwi Lee, Sun Young Kim, Eun Seok Lee, Min Suk Lee, Hyung Soo Kim and Young Wook Choi’

College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea
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ABSTRACT - Poly(acrylic acid) (PAA) was identified to possess good mucoadhesive properties ensuring its application
10 extend the retention times of the formulations at the oral cavity, intended route of administration using the polymer. In
the noncross-linked state, PAA will swell and become eroded owing to the presence of salivary flow from the site of appli-
cation. The formation of cross-links between the polymer chains will allow swelling but prevents the erosion of the dosage
form. In the current study, cross-linking was achieved by esterification of the PAA chains with sucrose. The density of cross-
linking was modified by changing sucrose concentration and the duration of cure time. The cross-linking density of the poly-
mer hydrogel was assessed by equilibrium swelling studies. The mucoadhesion testing method allowed a comparative study
of the hydrogels prepared. An inverse relationship between equilibrium swelling and peak detachment force showed that
increased PAA chain density per unit area enhanced the mucoadhesive interaction.

Key words - Hydrogel, Poly(acrylic acid), Sucrose, Swelling, Mucoadhesion
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Table I-Sucrose : Poly(acrylic acid) (PAA) Ratios of Hydrogels
Cured at 90°C

Formulation Code

g Sucrose/ - - - -
g PAA Cure time  Curetime Curetime  Cure time
4h 3h 2h 1h
0.050 1A 1B 1¢ 1D
0.075 2A 2B 2C 2D’
0.100 3A 3B 3C 3D
0.130 4A 4B 4C 4D"
0.150 SA 5B 5C 5D

Asterisk (*) shows that the degree of cross-linking was insufficient to
prevent dissolution in pH 7.4 buffer solution.
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Figure 1-Schematic presentation of in vitro mucoadhesion testing
apparatus (A: syringe pump, B: remote control for syringe pump op-
eration, C: vacuum line, D: upper probe, E: hydrogel disk, F: lower
mucoadhesion cell, G: vacuum line, H: data output to personal com-
puter, I: chemical balance pan).
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Figure 2-Histogram demonstrating the dependency of the mean
(n=3, £8.D.) equilibrium swelling ratio on both cure time and cross-
linker (sucrose) concentration.
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Figure 3-The impact of cross-linker (sucrose) concentration on
mean peak detachment forces (n=3, £S.D.) of swollen poly(acrylic
acid) hydrogels from reconstituted mucin (20%, w/v).
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Figure 4-Relationship between equilibrium swelling ratio and mean
peak detachment forces (n=3, +S.D.) of swollen poly(acrylic acid)
hydrogels from reconstituted mucin (20%, w/v).
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