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Abstract: Pure and drug hydrophilic matrix tablets were prepared by direct compression method with
theophylline as a model drug. The characteristics of four hydrophilic matrix polymers, hydroxypropylmethylcellulose
(HPMC), polyethylene oxide (PEO), sodium alginate (NaAlg) and xanthan gum (XG), were compared by
investigating the water absorption, swelling, erosion and gel layer strength. The sequence of water absorption
rate was XG >> NaAlg (H) > PEO > NaAlg (L) >> HPMC; The sequence of swelling index was XG >> PEO >>
HPMC >> NaAlg; The sequence of erosion rate was NaAlg (L) > NaAlg (H) >> PEO80 > PEO200 > PEO300 >
XG = PEO400 = K4M > K15M > PEO600 =~ K100M; The sequence of the gel layer strength was PEO > HPMC >
XG >> NaAlg. For the PEO and HPMC matrix tablets, with the polymer molecular weight increased, the drug
release mechanism was gradually transferred from mainly depending on the erosion to the diffusion; for SAL
matrix tablets, the drug release mainly depends on erosion mechanism; and for XG matrix tablets, the drug
release mainly depends on non-Fick diffusion mechanism. Comparison of the performance difference between

the polymer materials will contribute to rational design and prediction of drug release behaviors from matrix
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tables and ultimately to achieve clinical needs.
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Figure 1 Normalized water uptake (water uptake/polymer
remaining) versus > for the pure polymer tablets in distilled
water at 37 £ 0.5 C. XG: Xanthan gum; PEO: Polyethylene
oxide; HPMC: Hydroxypropylmethylcellulose
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Figure 2 Swelling index values of pure polymer matrices at 1,
6 and 12 h in distilled water at 37 £ 0.5 C. NaAlg: Sodium
alginate
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Figure 3 Polymer eroded (%) versus time for pure polymer
matrices in distilled water at 37 + 0.5 C
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Figure 4 Theophylline diffused (%) versus 1'? for different
polymer gels in distilled water at 37 + 0.5 C
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Table 1

dissolution < 80% (n = 6). * Data for 6 h; — No determined

Polymer characteristics of hydrophilic matrices and regression parameters of theophylline curves from matrices, covering the

Polymer Water uptake rate/% h™"" Swelling index” Erosion rate/% h™'  D/x107> cm* min”" MDT/h™ n
PEO80 4.18+0.12 5.24+0.43 8.78 +0.83 2.71+0.30 2.687+0.07 0.80 £ 0.01
PEO200 431+£0.13 6.21+0.45 5.72+0.14 2.61+0.30 3.802+0.10 0.78 £0.01
PEO300 4.50£0.07 6.73+£0.45 3.94+0.19 2.50 = 0.06 4.681 £0.08 0.73 £0.02
PEO400 4.61 +0.06 7.25+0.44 2.78+0.10 2.25+0.81 5.229+0.13 0.69 +0.01
PEO600 4.83£0.09 8.70 = 0.59 1.25+0.19 2.10+0.72 5.701+0.11 0.64 +0.01
K4M 1.62+0.01 3.20+0.23 2.49 £ 0.07 2.99 £ 0.55 4.27+0.10 0.73 £0.01
KI15M 1.90 +0.02 3.90 +£0.32 2.10+0.10 3.11+0.28 3.984 +0.08 0.68 +0.02
K100M 2.12+0.02 422+0.16 1.08 = 0.08 3.15+0.51 4315+£0.12 0.62 £ 0.01
NaAlg (L) 2.35+0.108 - 43.80+3.85 13.91+1.87 1.17 £ 0.06 1.04 £ 0.09
NaAlg (H) 5.39+0.30 - 26.16 +2.05 6.21+£0.91 1.91+0.17 0.97 £ 0.06
XG 8.87 £0.50 13.61 £0.93 2.4 +0.009 3.249+0.31 5.924 +0.09 0.70 £ 0.02
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