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ABSTRACT

The objective of this study was to compare the pharmacokinetics and
bioavailability of immediate-release (Ditoin®) with modified-release phenytoin
capsules (Dilantin Kapseals®) after single-dose, loading-dose followed by multiple-
dose in healthy Thai male volunteers. For single-dose studies, 8 volunteers were given
single oral administrations of 100-, 200~ and 300-mg Ditoin® and Dilantin Kapseals®
after an overnight fast in a six-period, crossover design separated by a 2-week washout
period. After dose administration, serial blood samples were collected over a period of
72 hr. For loading dose and multiple-doses studies, 16 volunteers were given a loading
dose of approximately 15 mg/kg Ditoin® and Dilantin Kapseals®. After dose
administration, serial blood samples were collected over a period of 36 hr. Thereafter,
16 volunteers from loading dose study were separated into 2 groups in order to
investigated the effect of dosing interval and phenytoin bioavailability reflected by

plasma drug concentrations versus times. For multiple-dose studies, volunteers in
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Group I received once daily dose Ditoin® and Dilantin Kapseals® at bedtime for 13
days after dose adjustment on day 4 to aftain the therapeutic level while volunteers in
Group II received proper dose of Dilantin Kapseals® at bedtime compared to three
times a day (TID) or twice a day (BID) doses of Ditoin®. Thereafter on study day 14,
serial blood samples were collected over a period of 24 hr. Plasma phenytoin
concentrations were determined by HPLC and the pharmacokinetic parameters were
analyzed by non-compartmental analysis. It was found that the mean t,, (hr) for single
oral 100-, 200~ and 300- mg Ditoin® (12.65+1.67, 12.53+1.51 and 13.04+2.14 hr) as
compared to Dilantin Kapseals® (12.88+3.22, 11.03+42.61 and 13.17+3.34 hr) were
comparable. Bioequivalence testing showed the mean (90% CI) of the AUC., ratio of
Ditoin®/Dilantin Kapseals® for 100-, 200- and 300- mg doses of 1.15 (1.11-1.18), 1.19
(1.07-1.33) and 1.17 (0.98-1.38), respectively. It was concluded that the extent of 100-
mg Ditoin® absorption was equivalence to Dilantin Kapseals®, however, at the higher
dose of 200- and 300-mg doses, Ditoin® produced a higher bioavailability than
Dilantin Kapseals®. In addition, the mean Cpax of Ditoin® in all dose administrations
were higher than those of Dilantin Kapseals®. The mean (90% CI) of the Cyy ratios of
Ditoin®/Dilantin Kapseals® were 1.32 (1.24-1.40), 1.26 (1.14-1.40) and 1.29 (1.10-
1.51) right shift the stipulated bioequivalence range of 0.80-1.25 for 100-, 200- and
300-mg doses, respectively. The mean (90% CI) of the Tpax differences (Ditoin®-
Dilantin Kapseals®) for 100-, 200- and 300- mg doses were 0.50 [(-0.75)-1.75], -3.19
[(-5.98)-(-0.39)] and 0.56 [(-3.18)-4.31] hr, respectively. These values fall outside the
stipulated bioequivalence range for Ty differences (+ 20% of the Tma of Dilantin
Kapseals®). For loading-dose study, the average loading dose of phenytoin was 14.10
+0.47 mg/kg. Ditoin® could reach plasma therapeutic levels of 10 pg/ml in 9
volunteers (64.29%), while Dilantin Kapseals® raised plasma phenytoin levels to
therapeutic level in only 5 volunteers (35.71%). In addition, the mean time to reach the
therapeutic level for Ditoin® (3.56+3.28 hr) was significantly faster than those of
Dilantin Kapseals® (13.20+10.55 hr). Moreover, the duration of sustained plasma

therapeutic level for Ditoin® (17.88+12.10 hr) was longer than those of Dilantin
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Kapseals® (14.67+4.62 hr). It was concluded that Ditoin® was a preferred preparation
for loading dose administration. Regarding multiple-dose studies, the volunteers in
Group [ were assigned to take once daily dose of Ditoin® VS. Dilantin Kapseals® at
bedtime while volunteers in Group II received once daily dose Dilantin Kapseals® at
bedtime compared to TID or BID dose of Ditoin®. The result showed that only two of
eight volunteers of Group I completed the entire study. Although once daily dose of
300-mg phenytoin at bedtime produced a sustained therapeutic concentration in all but
one volunteer required a lower dose of 100-mg per day. The average values of the
pharmacokinetic parameters; AUCq.54, Cmaxs Cmin and Cg, of Ditoin® were slightly
higher than those values obtained from Dilantin Kapseals®, however, the
bioequivalence test could not be determined due to a small number of subject. The
fluctuation of phenytoin concentrations after Ditoin® administrations was less than
Dilantin Kapseals®. The multiple-dose study in Group II involved 7 volunteers
showed the mean Cpyax, Cmin and Cay (ug/ml) at equivalence dose of phenytoin of 14.78
+4.44 V8. 13.9744.76, 11.04+3.20 VS. 8.92+3.73 and 12.98+3.78 VS. 11.59+4.43 for
Ditoin® VS. Dilantin Kapseals®, respectively. The average fluctuation of Ditoin®
(34%) was less than Dilantin Kapseals® (62%). Bioequivalence test revealed the mean
(90% CI) for ratios of Ditoin®/Dilantin Kapseals® of the AUCp.24, Cmax, Crmin and Cay
of 1.11 (1.05-1.17), 1.03 (0.96-1.11), 1.24 (1.13-140) and 1.11 (1.05-1.17),
respectively. All parameters were well within the bioequivalence range except the
Cmin of Ditoin®, which was significantly higher than Dilantin Kapseals®. It was
concluded that Ditoin® caused higher blood concentration profiles due to higher

bioavailability. with less fluctuation in phenytoin level.
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