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Formulation of a Novel Polymeric Tablet for the
Controlled Release of Tinidazole
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ABSTRACT-A novel polymeric tablet of tinidazole (TD) was formulated to treat Helicobacter pylori and Giardia lambria
more efficiently with reduced hepatotoxicity by controlling the release of TD after oral administration. TD tablets containing
various concentrations of either xanthan gum (XG, viscosity enhancer) and/or polycarbophil (PC, mucoadhesive) were pre-
pared by the wet granulation method. In vitro release of TD into pH 2.0 and pH 5.0 buffer solutions was observed at 37°C
by using an USP dissolution tester and an UV (313 nm) spectrophotometer. In vivo absorption of TD tablets was investigated
in rabbits by measuring the blood concentration of TD after oral administration using a HPLC. Compared to a commercial
TD tablet, in vitro release of TD in both pH 2.0 and pH 5.0 buffer solutions significantly decreased as the concentration
of XG or PC in the tablet increased up to 30%. However, when XG and PC was added in combination, TD was completely
released in a pH 5.0 buffer solution within 8 hours, whereas the release of TD in pH 2.0 buffer solution significantly
decreased. TD in a commercial tablet was rapidly absorbed after oral administration in rabbits. After oral administration of
the polymeric tablets that contain both XG and PC, plasma concentration of TD dramatically decreased. Since the oral
absorption of TD significantly decreased by the addition of XG and PC in the tablets while TD completely released in a
pH 5.0 buffer solution, it was speculated that more TD was retained in the gastrointestinal tract. Thus, it was possible to
control the release of TD by changing the content of XG and/or PC in the tablet, thereby manipulating the release rate and
the gastrointestinal retention of TD after oral administration in rabbits.

Keywords — Tinidazole, Gastric retention, Polymeric tablet, Gum xanthan, Polycarbophil
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Tab_le I-The composition (%) of various formulations of tini-

dazole polymeric tablets a

Formulation code Xanﬂzi/zl)Gum POIYC(a;O")OPhﬂ L?tiyz(;se
F1 0 0 20
2 10 0 30
F3 20 0 20
F4 30 0 10
F5 0 10 30
F6 0 20 20
F7 0 30 10
F8 10 10 20
F9 20 10 10
F10 30 10 0
F11 10 20 10
F12 10 30 0

*Weight of each tablet is 500 mg, which contains 300 mg of tinidazole
and 200 mg of lactose and/or Xanthan Gum and/or Polycarbophil.
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% Released
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Figure 1-Release kinetics of tinidazole from the polymeric tablets
containing 0% (@), 10% (O), 20% (A) and 30% (A) xanthan gum
at (A) pH 2.0 and (B) pH 5.0 buffer solution, compared with a
commercial tablet (Cho-A Pharmaceutical Co.) (V) Each value is the
mean (£S.D.) of triplicate experiments.
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Figure 2-Release kinetics of tinidazole from the polymeric tablets
containing 10% (@), 20% (O) and 30% (A) polycarbophil at (A)
pH 2.0 and (B) pH 5.0 buffer solution. Each value is the mean (£S.D.)
of triplicate experiments.
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Figure 3-The effect of various concentration of xanthane gum (XG)
and polycarbophil (PC) on the release kinetics of tinidazole at (A) pH
2.0 and (B) pH 5.0 buffer solution. Each value is the mean (+S.D.) of
triplicate experiments. Key: @; 10% XG+10% PC, A; 20% XG+10%
PC, O; 30% XG+10% PC, A; 10% XG+20% PC, V; 10% XG+30%
PC.
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Figure 4-Plasma concentration profiles of tinidazole after oral ad-
ministration (60 mg/kg) of a commercial tablet (Cho-A Pharmaceu-
tical Co.) or various polymeric tablets in rabbits. Each value is the mean
(S.E.) of four rabbits after completely randomized crossover study.
Key: V; commercial tablet, @; 0% XG+0% PC, A; 0% XG+10%
PC, A; 10% XG+10% PC, O; 10% XG+0% PC, ¥; 30% XG+
10% PC.
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Table II-Comparison of pharmacokinetic parameters of various tinidazole tablets after oral administration (60 mg/kg) in rabbit *

and percent of release for 8 hours in pH 5.0

Formulation AUCqs (g * hr/ml)® Coax (Mg/mbP? Canr (Lg/ml)? %X gn
Commercial tablet 112.79 (+11.37) 37.05 (+4.16) ND? 94.64 (£1.69)
F1 60.96 (16.89) 31.98 (+4.25) ND¢ 95.08 (+0.36)
F2 23.31 (£3.78)° ND¢ 8.36 (£1.72) 51.13 (32.43)
F5 38.81 (£7.59)° ND? 16.49 (£1.91) 92.51 (£0.55)
F8 30.14 (£4.01)° ND? 10.78 (£2.62) 90.76 (£0.74)
F10 7.40 (£2.78)° ND? 3.42 (£1.13) 84.78 (£0.53)

*MeantS.E. of four rabbits after complete randomized crossover study. b%XghI : percent release for 8 hours in pH 5.0. MeantS.D. of triplicate
experiments, “Significantly different from F1 tablet (p<0.001). ND: not determined.
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