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Preparation and in vitro Evaluation of a Buoyant Hydrogel Matrix with
Hydroxypropylcellulose and Carbopol

Sang Hun Kim, Min Suk Lee and Young Wook Choi'

College of Pharmacy. Chung-Ang University, Seoul 156-756. Korea
(Received May 27, 1996)

The study was carried out for the preparation and evaluation of a buoyant hydrogel matrix
(BHM), which is buoyant in a neutral or in pH 2.0 buffer solution, by the aspects of buoyancy,
swelling, and drug release. Physical mixtures of HPC and CP in various molar ratio were em-
ployed as a mucoadhesive polymer which swells and controls the rate of drug release. Anhydrous
citric acid and sodium bicarbonate in the molar ratio of 1:3 were employed as effervescing agents
which provide a buoyancy for the mucoadhesive polymeric matrix. The buoyancy in vitro was ex-
pressed as both floating time(Ty) and surfing time(T,). which are the time required for floating
from the bottom to the surface of the medium and the time to keep the floated state at the sur—
face of medium during release studies, respectively. A close relationship was observed between
the buoyancy and the amount of effervescing agent added. Ty of the buoyant hydrogel matrices
were decreased to about 10 seconds linearly with increasing the amount of effervescing agent in
the range of 5 to 15%. T of the buoyant hydrogel matrices were varied from 1 to 3 hr depending
on the amount of effervescing agent. The swelling was observed by changes in diameter of the
buoyant hydrogel matrices in distilled water or acidic buffer solution, resulted in dependences on
pH and the amount of effervescing agents. The release of hydrochlorothiazide from the buoyant
hydrogel matrices were followed by apparent zero-order kinetics, while the buoyant hydrogel ma-
trices were floated at the surface and maintaining their swollen shapes.
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Table 1— Formulas of Buoyant Hydrogel Matrices (BHM) with Different Contents Ofeffervescing Agents.
BHM
Materials
#0 #3 #5 #8 #10 #15 #18 #20 #25
pH-independent BHM
HPC/CP(1:1) 300 291 285 2715 270 255 247.5 240 225
Sodium bicarbonate 0 5.1 85 12.8 17.0 25.5 29.8 34.0 42.6
Anhydrous citric acid 0 3.9 6.5 9.7 13.0 19.5 22.7 26.0 32.4
pH-dependent BHM
HPC/CP(1:1) 300 291 285 2175 270 255 247.5 240 225
Sodium bicarbonate 0 9 15 22.5 30 45 52.5 60 75
Total (mg) 300 300 300 300 300 300 300 300 300

® numbers(#) represent the total contents(%) of effervescing agents.
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Figure 1—Floating time (T:) behaviors of buoyant hy~
drogel matrices(BHM) against effervescing agent con~
tents: O, pH-independent BHM in distilled water: ®,
pH~dependent BHM in pH 2.0 buffer solution.
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Figure 2—Effect of Carbopol-934P mole fraction on
floating time(Tw of pH-independent BHM #15 pre-
pared with different mole fraction of HPC/CP.
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Figure 7—Drug release profiles from pH-independent
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in distilled water: O, #0. @, #3. ¥V #5. ¥, #8; o, #10.
n #15; A, #18: A, #20: O, #25.
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Figure 8 — Effects of effervescing agent contents on
drug release rate. of pH-independent and pH-de-
pendent BHM in distilled water (0) and pH 2.0 buff-
er solution (@), respectively.
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