WORLD JOURNAL OF PHARMACEUTICAL RESEARCH

Coden USA: WIPRAP Impact Factor 8.453
Volume 15, Issue 2, 233-246. Review Article ISSN 2277-7105

ACECLOFENAC - LOADED NOVEL DRUG DELIVERY SYSTEM FOR
ENHANCED ANTI-INFLAMMATORY ACTIVITY

Mr. S. Pragadheeshwaran®*, Mr. M. Praveen Kumar?, Mr. P. Prakash®, Mr. R.

Thirumalail, Mr. S. Hari Prasanna?, Dr. C. Jothimanivannan®

IStudents, SS Institute of Pharmacy, Sankari, Salem, 637301.
2Assistant Professor, Department of Pharmacology, SS Institute of Pharmacy, Sankari, Salem,
37301.
3professor and Principal, SS Institute of Pharmacy, Sankari, Salem, 637301.

ABSTRACT
Article Received on 15 Dec. 2025, . ] o
Article Revised on 05 Jan. 2026, Aceclofenac is a non-steroidal anti-inflammatory drug

Article Published on 16 Jan. 2026 .
riicle FUDIIShEC on =5 Jan (NSAID) commonly used for the treatment of pain and

https://doi.org/10.5281/zenodo.18256497

inflammation in musculoskeletal disorders. It belongs to the

phenylacetic acid class of NSAIDs and exhibits both analgesic
(O el el I BT ) and anti-inflammatory properties. The drug acts mainly by

Mr. S. Pragadheeshwaran L e . .
) inhibiting cyclooxygenase enzymes, resulting in decreased
Students, SS Institute of Pharmacy,

Sankari, Salem, 637301. prostaglandin synthesis. Aceclofenac is widely prescribed in
[5]:2 % conditions such as osteoarthritis, rheumatoid arthritis,
a4t ankylosing spondylitis, and low back pain. Several clinical
e e E— studies have demonstrated its effectiveness in reducing pain
Pragadheeshwaran'*, Mr. M. Praveen Kumar?, . . .. . . .- .
Mr. P. Prakash’, Mr. R. Thirumalai’, Mr. S. Hari and improving joint gastrointestinal tolerability profile. The
Prasanna’, Dr. C. Jothimanivannan®. (2026) o o
ACECLOFENAC - LOADED NOVEL DRUG incidence of adverse effects such as gastric irritation and
DELIVERY SYSTEM FOR ENHANCED
ANTI-INFLAMMATORY ACTIVITY. World i i i i i i -
e o Al ulceration is relatively lower. This makes it suitable for long
246. . . .
This work is licensed under Creative Commons term use in chronic inflammatory function. Compared to other

Attribution 4.0 International license.

conventional NSAIDs, aceclofenac shows comparable or

superior therapeutic efficacy. An important advantage of
aceclofenac is its favorable conditions. Aceclofenac is rapidly absorbed after oral
administration and shows good bioavailability. It is extensively metabolized in the liver and
excreted mainly through urine. The drug is generally well tolerated when used at
recommended doses. However, caution is advised in patients with hepatic, renal, or

cardiovascular disorders. Overall, aceclofenac represents an effective and safe NSAID option
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for managing pain and inflammation.
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INTRODUCTION

Nonsteroidal anti-inflammatory drugs (NSAIDs) constitute a diverse class of organic acidic
compounds widely employed for their analgesic, antipyretic, anti-inflammatory, and
antiplatelet properties. These agents exert their therapeutic effects primarily through the
inhibition of cyclooxygenase (COX) enzymes, which play a central role in the inflammatory
cascade. Suppression of COX activity results in reduced synthesis of pro-inflammatory
prostaglandins and cytokines, thereby alleviating pain, inflammation, and fever via both
central and peripheral mechanisms. Despite their clinical effectiveness, prolonged use of
NSAIDs is frequently associated with gastrointestinal (GI) adverse effects, which often
restrict long-term therapy. Gastrointestinal toxicity remains a major limitation in the
widespread clinical application of conventional NSAIDs. To overcome these limitations,
selective COX-2 inhibitors were developed to maintain therapeutic efficacy while minimizing
GI complications. Aceclofenac (AC) is a potent and relatively selective COX-2 inhibitor that
is extensively used in the management of rheumatoid arthritis, osteoarthritis, ankylosing
spondylitis, and various painful inflammatory conditions. The drug exhibits significant
analgesic, antipyretic, and anti-inflammatory activity. Aceclofenac was developed in Spain
by Grau and co-workers in 1991 with the objective of improving gastrointestinal safety.
Several studies have demonstrated that aceclofenac possesses superior gastric tolerability
compared to many traditional NSAIDs. Experimental and clinical observations indicate that
the ulcerogenic potential of aceclofenac is markedly lower than that of commonly used
NSAIDs such as naproxen, diclofenac, and indomethacin. Structurally, aceclofenac shares
similarities with diclofenac; however, its therapeutic index has been reported to be
significantly higher, suggesting an improved safety margin. Although aceclofenac exhibits
comparable anti-inflammatory efficacy to other NSAIDs, its enhanced tolerability and better
patient compliance may offer important clinical and economic advantages in long-term

inflammatory disease management.
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Analytical and physicochemical consideration

Aceclofenac (CAS No. 89796-99-6) appears as a white to off-white crystalline powder. It is
practically insoluble in water, while exhibiting high solubility in acetone and moderate
solubility in alcohol. When dissolved in methanol, aceclofenac displays a characteristic UV
absorption maximum at approximately 275 nm, which is commonly utilized for its
spectrophotometric analysis. Chemically, aceclofenac is classified as a phenylacetic acid
derivative and is designated as [2-{(2,6-dichlorophenyl)amino} phenylacetoxyacetic acid].
The molecular formula of aceclofenac is C;4H13CI;NO,, with a molecular weight of 354.18
g/mol. As a weakly acidic compound (pKa ~4-5), its solubility is strongly influenced by the
pH of the surrounding medium. Aceclofenac demonstrates enhanced solubility under alkaline
conditions, whereas its solubility is comparatively lower in water and acidic environments.
Variations in solubility across different dissolution media have been reported and are
summarized in Table 1. From a pharmaceutical processing perspective, aceclofenac exhibits
poor flowability and compression properties, which can pose challenges during solid dosage
form development. Consequently, formulation strategies are often required to improve its
manufacturability. A wide range of analytical techniques have been reported for the
quantitative determination of aceclofenac. These include titrimetric, voltammetric,
densitometric, colorimetric, spectrophotometric, spectrofluorometric, and polarographic
methods. Advanced instrumental techniques such as high-performance liquid
chromatography (HPLC), capillary electrophoresis, and mass spectrometry have also been
extensively employed due to their sensitivity and specificity. Additionally, several validated
analytical methods have been developed for the simultaneous estimation of aceclofenac in
combination formulations containing other active pharmaceutical ingredients. Stability
studies indicate that aceclofenac remains stable in plasma at room temperature for a
minimum duration of six hours, supporting its suitability for bioanalytical and

pharmacokinetic investigations.
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Dissolution Medium Solubility Temperature Reference
Purified water 75.59 pg/mL 37 °C 12
0.1N HCI 15.24 pg/mL 37 °C 12
Phosphate buffer (pH 6.8) 10.58 mg/mL 37 °C 12
Water 0.018 g/100mL | Room Temperature 13
Buffer solution (pH 7.4) 0.065 g/100 mL | Room Temperature 13
Buffer solution (pH 8.0) 0.069 g/100mL | Room Temperature 13
Buffer solution (pH 9.0) 0.075 g/100mL | Room Temperature 13
Water 0.053 mg/mL | Room Temperature 14
0.1N HCI 0.013 mg/mL | Room Temperature 14
Water 58.67 pg/mL 37 °C 15
Normal HCI 21.93 pg/mL 37 °C 15
Buffer solution (pH 4.5) 995 pg/mL 37 °C 15
Buffer solution (pH 6.8) 1538.7 pg/mL 37 °C 15
Water 55.46 pg/mL 37 °C 16
Buffer solution (pH 1.2) 11.77 pg/mL 37 °C 16
Buffer solution (pH 6.8) 4962 pg/mL 37 °C 16
Water 0.076 mg/mL 37 °C 17
0.2N HCI 0.018 mg/mL 37 °C 17
Buffer solution(pH4) 6.79 mg/ mL 37 °C 17

DOSAGE AND ADMINISTRATION

In adults with arthritic conditions or experiencing moderate to severe pain, the standard oral
dose of aceclofenac is 100 mg taken twice daily. This non-steroidal anti- inflammatory drug
is absorbed rapidly and has a short elimination half-life of approximately 4 hours, which
necessitates frequent dosing to maintain therapeutic plasma levels. Because of this
pharmacokinetic profile, aceclofenac is a strong candidate for sustained-release formulations,
which can provide more consistent systemic exposure and potentially smoother analgesic
effects compared to immediate-release preparations. Aceclofenac is contraindicated in
individuals with current or recurrent peptic ulceration or gastrointestinal bleeding, significant
renal dysfunction, or hypersensitivity to aceclofenac or other NSAIDs. Use in pregnancy and
lactation is generally not recommended due to potential risk, and alternative analgesic

strategies should be considered for these populations.

PHARMACOKINETIC AND PHARMACODYNAMIC PROPERTIES

Aceclofenac is efficiently absorbed from the gastrointestinal tract following oral
administration and predominantly circulates in plasma as the unchanged drug. After a single
100 mg dose, the highest plasma levels are generally observed within approximately 1.25 to 3
hours, with peak concentrations in the range consistent with previous clinical measurements.

The drug exhibits a moderate volume of distribution (~25 L) and is extensively bound to
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plasma proteins (>99%), which limits its free fraction in circulation. Food intake does not
significantly affect the overall extent of aceclofenac absorption, although it can slow the rate
at which peak levels are reached, prolonging the time to maximum concentration.
Pharmacokinetic profiling indicates that aceclofenac demonstrates linear increases in Cmax
and AUC with escalating doses within the therapeutic range, and elderly patients do not show
clinically significant alterations in these parameters that would necessitate routine age-related
dose adjustments. Once absorbed, aceclofenac undergoes substantial hepatic metabolism,
primarily to 4'-hydroxyaceclofenac, which is the principal circulating metabolite in humans.
Other minor metabolic products include derivatives such as diclofenac and various hydroxy-
metabolites, which together represent a smaller fraction of the administered dose. The
involvement of CYP2C9-mediated pathways has been implicated in these biotransformations.
The drug’s elimination is mainly via the renal route, with roughly 70-80 % of an
administered dose excreted in urine as glucuronide and hydroxylated metabolites, and
roughly 20 % recovered in feces. The plasma elimination half-life of aceclofenac is
approximately 4 hours, a profile that supports twice-daily dosing while minimizing
accumulation during regular therapeutic use. While preclinical species such as rodents
metabolize aceclofenac extensively to diclofenac and related compounds, humans retain a
greater proportion of the parent molecule in systemic circulation, reflecting important
interspecies differences in metabolic pathways. Clinically, aceclofenac is widely used as an
effective analgesic and anti-inflammatory agent in various musculoskeletal disorders,
including osteoarthritis, rheumatoid arthritis, and ankylosing spondylitis, and has also been
utilized for relief of other acute pain conditions. It inhibits the cyclooxygenase (COX)
pathway, reducing prostaglandin E2 synthesis, and its pharmacodynamic actions extend to
suppression of pro-inflammatory cytokines (e.g., IL-1B, IL-6, TNF) and modulation of
inflammatory cellular interactions. Some evidence also suggests a favorable effect on
glycosaminoglycan synthesis, which may contribute to its therapeutic efficacy in
degenerative joint conditions. Compared with some traditional NSAIDs, aceclofenac has
been associated with lower incidence of gastrointestinal adverse events in comparative

studies, likely related in part to its COX-2 preferential activity and improved Gl tolerance.

DOSAGE FORMS AND PHARMACEUTICAL FORMULATIONS OF
ACECLOFENAC
Aceclofenac is available in a range of dosage forms designed to meet different

therapeutic needs, improve patient compliance, and optimize drug release profiles.
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1. Conventional Oral Dosage Forms

» Immediate-Release Tablets: The most widely used form is the standard immediate-
release tablet, typically containing 100 mg of aceclofenac. These are formulated for rapid
dissolution and systemic absorption following oral administration and are suitable for
general pain and inflammation management.

» Fast-Disintegrating / Mouth-Dissolving Tablets: Specially formulated tablets that
rapidly disintegrate in the mouth without the need for water have been developed to
enhance convenience and onset of action, particularly useful for patients with difficulty
swallowing conventional tablets. Such formulations use super-disintegrants and direct

compression techniques to achieve rapid disintegration and release.

2. Modified and Controlled Release Oral Systems

» Sustained-Release (SR) Matrix Tablets: To reduce dosing frequency and provide more
consistent plasma drug levels, sustained-release matrix tablets have been developed.
These typically incorporate hydrophilic polymers such as hydroxypropyl methylcellulose
(HPMC), natural gums (e.g., guar or xanthan gum), polyethylene oxides (PEQO), or
proprietary retarding polymers (e.g., Kollidon SR) to control drug diffusion and release
over extended periods (e.g., 12-24 h).

> Bilayer and Dual-Release Tablets: Advanced designs such as bilayer tablets combine an
immediate-release layer with a sustained-release layer to achieve a rapid onset followed
by prolonged effect. Such formulations utilize combinations of polymers (e.g., HPMC
and hydroxypropyl cellulose) to tailor release kinetics.

» Floating and Gastric-Retention Tablets: Innovative matrix tablets that remain buoyant
in the stomach have been investigated to prolong gastric residence time and enhance
absorption for improved bioavailability. These use polymers like HPMC K15 to achieve

sustained release while floating.

3. Novel and Specialized Delivery Systems

» Mucoadhesive Buccal Tablets: Buccal adhesive formulations have been explored as a
route to bypass first-pass metabolism and allow controlled drug release directly through
the oral mucosa. Polymers such as carbopol enhance adhesion and extend residence time
at the absorption site.

» Mucoadhesive Microspheres and Microcarriers: Research has also investigated
microsphere systems that adhere to mucosal surfaces to facilitate controlled and
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prolonged drug release, potentially improving therapeutic efficiency in certain

applications.

4. Fixed-Dose Combination Formulations: Aceclofenac is also available in combination
with other therapeutic agents (e.g., muscle relaxants like thiocolchicoside) in sustained-
release capsules. These combination products integrate aceclofenac and a second active
ingredient in a sustained-release pellet form within a hard gelatin capsule to address multi-

symptom conditions (e.g., musculoskeletal pain with spasms).

FORMULATION CONSIDERATIONS

Pharmaceutical development of aceclofenac dosage forms involves careful selection of

excipients and polymers to achieve the desired release profile. Common excipients include:

» Matrix-forming polymers: such as HPMC, PEO, xanthan and guar gums for
sustained or controlled

» Coating and release-modulating polymers: including Eudragit grades in press-
coated and delayed-release systems.

> release.

Y

Disintegrants: like croscarmellose sodium for fast-disintegrating tablets.
» Direct compression aids: such as microcrystalline cellulose and lactose for

immediate release formulations.

The choice and proportion of these excipients influence mechanical strength, dissolution

behavior, and in vitro/in vivo performance of the final product.

ORAL CONTROLLED RELEASE SYSTEM

Oral controlled-release drug delivery systems (CRDDS) are designed to release therapeutic
agents at a predetermined rate, prolonging drug action and maintaining optimal plasma
concentrations over extended periods. This approach aims to enhance patient compliance,
reduce dosing frequency, and minimize fluctuations in plasma drug levels, which can lead to
improved therapeutic outcomes. Conventional immediate-release formulations often result
in rapid absorption followed by a sharp decline in drug levels, necessitating frequent
administration to maintain efficacy. In contrast, CRDDS utilize physicochemical and
biological mechanisms to modulate drug release, including diffusion, dissolution, osmosis,
and biodegradation, thereby providing a sustained and predictable pharmacokinetic profile.

Several strategies have been developed for oral controlled release, including matrix systems,
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reservoir systems, osmotic pumps, and multiparticulate dosage forms. Matrix systems involve
embedding the drug within a polymeric network, allowing gradual release through diffusion
or erosion. Reservoir systems, on the other hand, encapsulate the active drug in a polymeric
coat, controlling release by membrane permeability. Osmotic systems leverage osmotic
pressure gradients to achieve zero-order release kinetics, while multiparticulate systems (e.qg.,
pellets or granules) provide uniform distribution in the gastrointestinal tract and reduce the
risk of dose dumping. Oral CRDDS are particularly beneficial for drugs with short half-lives,
narrow therapeutic windows, or significant first-pass metabolism, as they can maintain
steady-state plasma concentrations while reducing adverse effects. Despite their advantages,
the design of CRDDS must consider physiological factors such as gastric emptying time, pH
variability, and intestinal motility, which can influence drug release and absorption. Overall,
oral controlled-release systems represent a critical advancement in pharmaceutical
technology, offering the potential for enhanced efficacy, reduced side effects, and improved
patient adherence in chronic therapies. Aceclofenac is a nonsteroidal anti-inflammatory drug
commonly used to manage pain and inflammation in conditions such as osteoarthritis and
rheumatoid arthritis. Conventional immediate-release formulations require frequent dosing,
which can lead to fluctuations in plasma drug levels and increase the risk of gastrointestinal
side effects. Oral controlled-release (CR) drug delivery systems have been developed to
overcome these limitations by providing a sustained and predictable release of aceclofenac
over an extended period. These systems, which may include matrix-based, reservoir-based,
osmotic, or multiparticulate designs, utilize polymers such as hydroxypropyl methylcellulose,
ethylcellulose, and pH-sensitive coatings to regulate the drug release. By maintaining
therapeutic drug concentrations for longer durations, CR formulations reduce dosing
frequency, minimize adverse effects, and improve patient compliance, offering a more
convenient and effective approach for long-term management of chronic inflammatory

conditions.
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TOPICAL DELIVERY SYSTEM

Topical delivery systems for aceclofenac have emerged as an effective alternative to oral
administration, particularly for managing localized pain and inflammation associated with
conditions such as osteoarthritis, rheumatoid arthritis, musculoskeletal injuries, and soft
tissue inflammation. Unlike oral formulations, topical systems deliver the drug directly
to the affected area, allowing it to penetrate through the skin layers and reach underlying
tissues while minimizing systemic absorption and thereby reducing the risk of gastrointestinal
side effects commonly associated with NSAIDs. Various dosage forms are available,
including gels, creams, ointments, lotions, and transdermal patches, each designed to
optimize drug release and absorption. Advanced formulations often incorporate penetration
enhancers, such as ethanol or propylene glycol, or nanocarrier systems like liposomes,
niosomes, microemulsions, and solid lipid nanoparticles, which improve skin permeation,
provide sustained release, and enhance therapeutic efficacy. The drug’s efficacy in topical
form depends on factors such as drug concentration, the type of base or vehicle used, and the
physicochemical properties of aceclofenac itself. Topical delivery also allows for targeted
therapy, where higher local drug concentrations can be achieved at the site of
inflammation without increasing systemic exposure, which is particularly advantageous
in chronic conditions that require long-term treatment. Overall, topical aceclofenac
formulations combine effectiveness, safety, and patient convenience, making them a valuable

option in the management of localized inflammatory and painful conditions.
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CONCLUSION

Aceclofenac is an effective and safe nonsteroidal anti-inflammatory drug widely used to
relieve pain and inflammation in musculoskeletal disorders such as osteoarthritis, rheumatoid
arthritis, and ankylosing spondylitis. Its pharmacological properties, including good oral
absorption and favorable tolerability, make it suitable for both immediate- and controlled-
release oral formulations. Controlled-release systems help maintain consistent drug levels,

reduce dosing frequency, and improve patient adherence, while topical delivery systems
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provide localized treatment with minimal systemic side effects. Innovations in formulation
techniques, including polymer-based matrices, nanocarriers, and penetration enhancers, have
enhanced the drug’s therapeutic performance and safety profile. Overall, aceclofenac’s
versatility in various dosage forms supports its role as a reliable option for managing chronic

pain and inflammation effectively.
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