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Figure 7. Scanning electron photomicrograph of chitosan alginate beads showing the presence of pores
on the surface after dissolution (150 X)

Formulations showed rough and non-porous region before dissolution. After dissolution,
formulations showed more rough and micro porous region. The pore size were found 17.73 +
5.75 pm and 18.07 & 6.76 um for formulation FF, and CFF; respectively. Results of SEM also
showed that membrane did not show swelling and rupturing. Broken surface of all the
formulations showed the presence of air compartment (Figure 8 and 9).
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Figure 8. Scanning electron photomicrograph of chitosan alginate beads showing the presence of air
compartment before dissolution (44 X)
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Figure 9. Scanning electron photomicrograph of calcium alginate beads showing the presence of air
compartment (300 X)

The linear nature of the plots between percent cumulative drug release and time suggest that
formulation FF; did not follow zero order kinetics, which is confirmed by the less correlation
co-efficient. The linear nature of the curves obtained for first order, Higuchi model and
Hixson—Crowell model suggests that the release from the formulations may follow any one of
these models. While considering the higher correlation co-efficient values, the release data
seem to better fit with first order models. Hixson—Crowell and Higuchi model moreover
showed comparatively small correlation co-efficient. The linear nature of the plots between
percent cumulative drug release and time suggest that the formulation FF; did not follow first
order kinetics, which is confirmed by the less correlation co-efficient. The CFF3 formulation
showed higher correlation coefficient values of 0.9984 which confirm that it follow zero order
kinetics (Table 8).

Table 8. Regression analysis and correlation co-efficient values for dissolution data of formulation
according to various kinetic models.

Formulation
Kinetics Model Parameters
FF, . CFF;
R 0.9801 0.9984
Zero Order K, 7153 8.359
' R - 0.9982 0.9178
First Order K, 1361x 107 | 1.178x 107
‘ ] R 0.9679 0.9851
Higuchi Order Kn 31.428 36.692
. R 0.9786 0.991
Hixson-Crowell model Ko 20x%10-1 2323 x 107
R 0.9888 0.9928
Peppas -Korsenmayer model n 0.6636 0.714
K 6.636x 107 [ 7.14x 10




Summary and Conclusion

As a new oral drug delivery system for gastric retention, air compartment multiple unit beads
were successfully developed by coating with microporous semipermeable membrane of
calcium alginate and PVA. The prepared air compartment multiple unit system does not
require any effervescent agents (sodium carbonate, calcium carbonate) or low density
imparting agent (oils). The core consisted of a matrix of calcium alginate or chitosan and
calcium alginate containing ranitidine hydrochloride. The core beads were prepared by ion
gelation method and coated by using a conventional dip coating method. Air compartment
present in the formulations helps in the floating of alginate beads. The scanning electron
microscopy (SEM) study was applied to elucidate the mechanism of release from the air
compartment multiple unit beads. The effect of different formulation variables including
concentration of gelating agent and method of coating to select the optimal formulation.
Result of SEM showed that the in-situ delivery pores were formed in predetermined time after
coming in to contact with dissolution medium. The single step in-vitro buoyancy study at pH
1.2 was performed to determine the buoyancy. Formulation CFF; and FF, were considered as
the optimum formulations on the basis of in-vitro buoyancy study. The single step dissolution
study at pH 1.2 was performed to determine the release pattern of formulations CFF; and FF,.
The dissolution results indicated that FF,was able to deliver drug at an approximate First
order up to 11 h. The dissolution results indicated that CFF; was found to be able to deliver
the drug at an approximate zero order up to 11 h. The preparation of air compartment multiple
unit floating beads was effected through conventional techniques thus eliminating the use of
sophisticated technologies like spray drying or freeze drying. The designed device may act as
one of the promising formulation for gastro retentive drug delivery system in the treatment of
peptic ulcer.
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