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ABSTRACT
The aim of the present study was to develop and evaluate
sustained release floating tablets of Diltiazem hydrochloride, an antihypertensive agent. The sustained release
floating tablets were prepared by direct compression
method and formulated using different polymer
combinations, formulations such as F1 to F9. Natural
polymer Sodium alginate and synthetic polymer HPMC
K4M were used. Developed formulations were evaluated
for the pre compression parameters i.e., drug- excipients
compatibility by FTIR, bulk density, compressibility, and
angle of repose etc. Post compression parameters i.e.
weight variation; full factorial design was applied to
optimize the developed formulation. SA and HPMC K4M
were selected as independent variable at three different
concentrations. The in-vitro drug release study revealed
that formulation F8 combination of both synthetic (HPMC)
and natural polymers (sodium alginate) was the most
successful formulation of the study, all tablets but

one exhibited gradual and near complete sustained release
for diltiazem HCl (90-100%) that extended the drug release
up to 8 hours, with satisfactory drug release in the initial
hours, and the total release pattern was close to the
theoretical release profile. Model equations of zero and
first order, Higuchi, Hixson-Crowell and Peppas, intended
to elucidate the drug release mechanism, and were fitted to
the release data. Mathematical modelling of in-vitro
dissolution data indicated the best-fit release kinetics was
achieved with Higuchi model with r vales of 0.994 in its
semi log plot. The ‘n’ value in Higuchi model was >0.89
which indicated, Super Case-II transport of drug from
polymer sustained, i.e., diffusion with relaxation of
polymeric chain. In conclusion, the results indicated that
the prepared sustained-release tablets of Diltiazem
hydrochloride could perform therapeutically better than
conventional tablets with improved efficacy and better
patient compliance.
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Introduction
The oral dosage forms are most convenient and
commonly used method of drug delivery. Oral solid dosage
forms are popular because of ease of administration
accurate, dosage, self-medication, most importantly the
patient and flexibility in formulations and including an
unpredictable gastric emptying rate that varies from person
to person, a brief gastrointestinal transit time (8–12 h), and
the reality of an absorption window in the upper small
intestine for several drugs. These difficulties have prompted
researchers to design a drug delivery system, which can
stay in the stomach for prolonged and predictable period.
Attempts are being made to develop a sustain drug delivery
system, which can provide therapeutically effective plasma
drug concentration for a longer period, thereby reducing the
dosing frequency and minimizing fluctuations in plasma
drug concentration at steady-state by delivering the drug in
a sustained and reproducible manner. The SR floating drug
delivery systems result in long lasting intra-gastric
buoyancy which may not only provide a sustained site of
specific therapeutic action but also may lead to a reduction
in side effects and better patient compliance (Kumar et al.,
2009; Masih, 2012).

Diltiazem hydrochloride is a non-dihydropyridines
(non-DHP) one of the new generation calcium channel
blocker with peripheral and coronary vasodilator
properties, which is used in the management of classical,
Vasospastic angina pectoris and some type of arrhythmia
in the treatment of essential hypertension. The plasma
half-life of the diltiazem HCl is 3-4 hrs. Diltiazem is
rapidly and almost completely absorbed from the
gastrointestinal tract following oral administration, but
undergoes extensive first pass hepatic metabolism, one of
the metabolites desacetyl Diltiazem has been reported to
have 25 to 50% of the activity of the parent compound.
The bioavailability has been reported to be about 40%,
although there is considerable inter-individual variation
in plasma concentrations. Diltiazem is around 50%
bound to plasma protein. Approximately 60% of the dose
is excreted in the bile and 35-40% in the urine, 2-4% as
unchanged diltiazem (Tripathi, 2013).
The dosage is 30 mg, 4 times a day and increased as
necessary up to 360 mg/day in divided doses. Due to
short half-life diltiazem hydrochloride require frequent
administration and it has hepatic metabolism to
overcome these disadvantages we are developing a
floating dosage form to be remained buoyant in the
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