





Study of the amount of coating material on the lag time of drug

Maximum lag time of uncoated sodium alginate tablet was found to be 2.5 h at 200 mg weight hence,
selected for further studies to obtain the desired lag time. Sodium alginate tablets (n=25) were surface
coated by dipping in coating solution. Solvent was evaporated in open air and tablets were further
coated to get the tablets of different coatings (coded as F,-F,), and stored in desiccator for further use.
Mean Thickness (Table 2) of coating was determined by subtracting mean thickness of uncoated tablet
from the mean thickness of coated tablets.

Table 2. Mean thickness of the surface coating

Formulation Code | Increase in weight (%) | Mean Thickness (mm)
F1 8 0.089+ 0.012
F2 10 0.105+ 0.056
F3 13 0.164+ 0.094
F4 ; 16 0.201+0.102
F5 18 0.254+0.145
F6 23 0.296+0.176

Studies of the amount of bulking agents on the lag time of drug

To ensure the proper position and to study amount of bulking agents on the lag time, lactose at different
amount (150, 160, 170, 180, 190 and 200 mg) was placed at bottom of the tablets in the capsule. To
hasten the release of drug from capsule body different amount (5, 10, and 15 mg ) of effervescent
mixture (sodium bicarbonate:citric acid, 1:1) was separately filled above lactose (n=3).

Fabrication of capsule device for two pulse drug release’

Immediate release tablet, surface coated rate modulating tablet and immediate release tablet, followed
by effervescent layer and lactose as bulking agents were snuggly fitted in the impermeable capsule
body and then soluble cap was placed on the body.

In vitro drug release studies of the capsules

A total of 900 ml of the dissolution medium (pH 1.2) was filled in the USPXXIII dissolution apparatus.
The capsule (n=3) was placed in basket and the speed was adjusted at 100 rpm. The temperature of the
dissolution medium was maintained at 37+0.5 °C. After 2 h agitation was stopped, basket was washed
with distilled water and dissolution medium was replaced by, previously maintained at simulated body
temperature, phosphate buffer (pH 7.4). 10 ml of aliquots were withdrawn after 15 min time intervals
and same amount was replaced by the fresh dissolution medium.

Results and Discussion

Effect of the weight of polymer on the lag time has been studied by Mukesh and Sumitra
(Gohel and Manhapra 2002). Results in Figure 1 showed that maximum lag time of 2.50 h
was obtained at 200 mg weight which was reduced to 2 h at 150 mg and 1.25 h at 100 mg
weight. It was found that without coating sodium alginate was not able to provide the desired
lag time of 6 h. Particulate and porous nature, of the hydrated layer of gel formed after
hydration of sodium alginate at simulate gastric fluid, was attributed for less lag time.
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Figure 1. Lag time of uncoated sodium alginate rate modulating tablet n=3 (Mean+ S.D.)

When sodium alginate tablets were surface coated with eudragit S100 then lag time was found
to be increased (Figure 2). Increment of lag time was proportional to the coating thickness.
Lag time of formulations were found to be increased, but not to the desired period of 6 h, as
the coating was dissolved in pH 7.4. When thickness of the coating was increased lag time
was found to be increased. F¢ formulation showed the lag time of 6 h, only 8.5% drug was
released which satisfies the lag time criteria. Complete release of the drug was found after 8 h.
Linearity between thickness of coat and lag time was observed (y=15.594x+1.6178, R* =
0.9553).
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Figure 2. Lag time of coated sodium alginate rate modulating tablet n=3 (Mean + S.D.)

To hasten the release of drug after desired lag time effervescent mixture was added at
different amount of 15, 20, 25 and 30 mg. The pressure generated in the system by CO,, after
dissolution of effervescent mixture, causes push of the gel matrix of sodium alginate. 25 mg
of the effervescent mixture was found to be able the release drug after desired lag time. When
effect of the weight of the effervescent mixture on the lag time was studied then no effect was
observed on the lag time of drug. Lactose was added separately as bulking agent to ensure the
proper position of tablet in capsule device. Lactose when added in 160, 170, 180, 190 and 200
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mg then 180 mg lactose was found to be suitable as bulking and contrary to the previous
studies, no significant effect (p>0.05) was observed on the lag time of drug.

Two pulse release was successfully obtained by placing immediate release tablet, surface
coated rate controlling tablet and immediate release tablet followed by effervescent mixture
and lactose. Lag time of 6'h was obtained, only 8.5% drug was released during this period
which satisfied lag time criteria, followed by immediate release of drug. Complete release of
drug was obtained in 6.5 h.
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Figure 3. Two pulse release of drug conatining eudragit S-100 surface coated sodium alginate rate
modulating tablet, effrevescent mixture and lactose.

Conclusion

Two pulse release was successfully obtained by using above system. Coated sodium alginate

- delivered the drug after desired lag time. By controlling the thickness of the coat above

system can be used as once daily at 10 p.m., which will deliver drug at 4 a.m. This system is
beneficial for the conditions where early morning dose is essential.
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