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ABSTRACT

Various oral Sustained Release Delivery Systems (SRDS) of Diclotenac Sodium (DFS), a widely used

non-steroidal anti-inflammatory drug (NSAID) globally, have been reviewed.

1.INTRODUCTION

Many terms are used to describe modified-
release products mcluding extended-release, prolonged-
release, controlled-release, controlled-delivery, slow-
release and sustained-release. These preparations, by
defmition, have a reduced rate of release of active
substance. In general, these terms are mterchangeable
(Benson and Prankerd,1997). Ideally two main
objectives exist for these systems. These are spatial
delivery, which is related to the control over the location
of drug release, temporal drug delivery, in which the
drug 1s delivered over an extended time period during
treatment (Jantzen and Robimson,2005).Prolonged-,
sustamed- or extended-release systems release the
active mgredient more slowly than conventional dosage
forms similarly admmistered. Oflate, the term controlled
release technology generally refers to a variety of
methods used to exert various degrees of control over
drug release, whether this 1s of a temporal nature, spatial
nature or both. Thus, there are sustained release
systems that cannot be considered controlled-release
systems (Jantzen and Robinson,2005). Diclofenac
Sodium (DFS) (Hanumath,2010) 1s a widely used
NSAID. Because of the short biological half-life and
associated adverse effects, i1t 1s considered an ideal
model drug for sustained drug delivery
(Hanumath,2010). This article provides an overview of
various techniques utilized for the oral sustamned release
of DFS.
A. Merits and Demerits

Extended-release products offer 3 potential
benefits (Sansom,1999): (a) sustamed blood levels,
(b) attenuation of adverse eftects and (c¢) improved
patient compliance.
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Negative effects outweigh benefits i the
following circumstances (Rubinstein and
Robimson, 1987;Ritschel, 1989): (1) Dose dumping,
(2) less accurate dose adjustment, (3 ) increased potential
for first-pass metabolism, (4) dependence on residence
time 1n gastrointestmal (GI) tract and (5) delayed onset.
Furthermore, erroneous intake of controlled release
preparations (grinding, masticating) may have severe
consequences, because most products contamn a larger
amount of drug than the single doses usually
administered. Depot dosage forms should therefore
be designed in such a way, that drug release is
hardly affected by hazardous use (Ritshel, 1971).

B. Drugs Unsuitable for SRDDS Design

Properties required to make a drug amenable
to formulation for prolonged action are summarized
(Benson and Prankerd, 1997) in Table 1.

Drugs are unsuitable for sustained release
formulation design in the following cases
(Langer,1988;Koch,1991); (1) Risk of drug
accumulation in the body if the administered drug has a
long half-life, causing the drug to be eliminated at a
slower rate than it is absorbed, (2) Some drugs have a
narrow therapeutic index and thus, need to administer
repeatedly to maintam the serum drug level within a
narrow range,(3) GI tract limits the absorption rate of
the drug (for oral controlled release), (4) If a drug
undergoes extensive ?rst-pass clearance, its controlled
release formulation may sufter from lower bioavailability,
(5) The cost may be substantially higher than the
conventional form. However, many of the formulations
appear to have been developed to extend patents or to
create a marketing advantage over conventional-release
products, rather than because of clinical advantage.
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Table 1. Ideal Properties of Drugs for Formulation for

Sustained Release
Parameter Ideal properties
Functional groups Basic
Maximum dose (mg) 500

Solubility (mg/mil) 0.1-1.0 over range pH |-8
Permeability (cm/s) >1.5 x 107

Molecular weight (Da) |- 600

Partition codficient (log P) -4

Elimimation half life (h) -8

Therapeutic index Wide

Stability in biological systems Resists chemical, enzymatic

and bacterial dcg radaton

C. Factors Influencing Oral SRDDS Design

Biological and Physicochemical properties
(Longer and Robinson, 1990) of drugs influence the
formulation of oral SRDDS design. These are
summarized n Fig. 1.
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Fig.1. Factors Influencing Oral SRDDS Design
D. Oral Sustained- and Controlled —Release Systems

Controlled-release drug delivery systems
(James,2007;Wise,2000) can be classified as follows:
(A) Rate-preprogrammed drug delivery systems,
(B) Activation-modulated drug delivery systems,
(C) Feedback-regulated drug delivery systems and
(D) Site-targetmg drug delivery systems. Almost all ofthe
oral sohid controlled release products ontoday’s market
are based on the designs of matrix, membrane-controlled

and osmotic systems (see Table 2).
Table 2. Common Oral Controlled Release Polymeric Systems

Matrix systems
Hydrophilic matrix

Reservoir systems Osmotic svstemns

Coated beads or tablets

Elementary osmotic pump
Push-Pull system
Push-Laver system
Push-Stick system

ble Microencapsulation
Swellable and erodible
Hydrophobic matrix
Homogeneous (nonporous)
Heterogeneous (porous)
. Inert (monolithic)
2. Erodible
3. Degradable

Swella

Journal of Chemical and Pharmaceutical Sciences.

O

The mechanisms of these controlled release
dosage forms generally involve drug diffusion through a
viscous gel layer, tortuous channels, or a barrier; drug
dissolution via system erosion and drug solution or
suspension forced out of the device by osmotic pressure.

E. Development Technologies

Most oral controlled release systems
(James,2007) are in the forms oftablets and capsules.
Development technologies for these dosage forms
mclude tableting, spheronization (or pelletization) and
film coating of single unit or multiparticulates.

F. An Overview of Diclofenac Sodium Oral
Sustained Release Delivery Systems

Survey of literature concerning oral DFSSR
Dosage Forms indicates that the following were studied:
Beads, Matrices, Microspheres, Osmotic Systems,
Pellets and Solid Dispersions. Table 3 summarizes these.
2.CONCLUSION

This review reveals that diverse techniques

were employed in the preparation of oral SR delivery
systems of DFS. Most of the mvestigations were
devoted to developing solid dosage forms, particularly
tablets. This reflects the fact that tablets are the most
popular and widely used among all the dosage forms.
Few reports concerning oral suspensions are there.
Matrices and microparticles were extensively studied
using both natural and synthetic polymers as shell
materials. Novel polymers/gums/resins are being
explored as shell/ release retarding materials. Also,
polymer blends were widely used in most of the
formulations providing different types of drug release
behavior e.g. zero order kinetics, pulsatile and sigmoidal
patterns. To obtain a particular, desired release profile
which 1s adapted to the pharmacokinetic/
pharmacodynamic characteristics of the drug, different
formulation and processing parameters can be varied,
such as the coating level, type of polymer and type and
amount of added plasticizer. These polymers exhibit
different physico-chemical characteristics [e.g., water
and drug permeability, mechanical stability and solubility
along the gastro-mtestmal tract (GIT)].
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