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Development of pellets of nifedipine using HPMC K15 M
and j-carrageenan as mucoadhesive sustained delivery system
and in vitro evaluation
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Abstract Polymeric mucoadhesive pellets of nifedipine

were designed using computer software and they were

prepared by extrusion-spheronization using HPMC K15M

and j-carrageenan with microcrystalline cellulose. A ran-

domized rotatable two factor central composite design was

applied for assessment of influence of two independent

variables such as concentration of j-carrageenan and

HPMC K15M on dependent variables. Pellets were char-

acterized by FTIR, DSC, SEM, flow properties, particle

size, abrasion resistance, sphericity, drug content, percent

production yield, in vitro drug release, ex vivo mucoad-

hesion, stability studies and similarity factor. The opti-

mized formulation was selected based on criteria of

sphericity nearest to 1.0 with maximum cumulative drug

release percentage. Formulation NF6 exhibited sufficient

porous spheres, free flowing and smooth surface mucoad-

hesion of 91.34 % and drug content 98.22 ± 0.37 %.

Kinetic modeling revealed that the formulation followed

the Higuchi model and showed the Quassi-Fickian drug

release mechanism. The similarity factor, F2 value, was

found to be 74 ± 6 and there was no significant change in

drug content and ex vivo mucoadhesion after 90 days at

40 ± 2 �C, and 75 ± 5 % RH clearly indicated the opti-

mized batch NF6 was stable. Thus, it can be concluded that

use of j-carrageenan, microcrystalline cellulose and

HPMC K15M at the 20:35:10 w/w ratio could provide an

effective carrier for enhancement of sphericity and sus-

tained release of matrix pellets.
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Introduction

An oral modified-release dosage form is of great impor-

tance for drugs that are absorbed throughout the entire

gastrointestinal tract (GIT). However, some drugs tend to

be absorbed only in the stomach, mainly because of nar-

row absorption window and/or stomach specific absorp-

tion. Site-specific, targeted sustained drug delivery using

novel formulation design approach would help to improve

the systemic absorption and minimize dosing frequency

[1–3].

Various approaches have been hypothesized to control

the residence of gastroretentive dosage forms (GRDF) in

upper part of GIT such as swelling or expandable drug

delivery system (DDS), high-density pellets, floating DDS,

raft system, incorporation of fiber containing food agents,

ion exchange resins and mucoadhesive DDS. However,

some of these systems seem to be less efficient than others.

As an example, the performance of floating DDS is

dependent upon the filling state of stomach and/or frequent

administration of water or any liquid diet [4, 5].

The drug localization at targeted sites could be achieved

by development of bio/mucoadhesive interactions between

the drug carrier system and the stomach mucosa. Recently,

GRDFs have been devised to improve the absorption of

drugs having low oral bioavailability [6].
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