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ABSTRACT: Joint disorders such as osteoarthritis
and rheumatoid arthritis are commonly associated
with pain, inflammation, and reduced mobility,
significantly affecting patients' quality of life.
Ibuprofen, a widely used non-steroidal anti-
inflammatory drug (NSAID), provides effective
analgesic and anti-inflammatory action. The present
study aimed to formulate and evaluate ibuprofen
immediate-release tablets for the rapid management
of joint disorders using combination therapy to
enhance  therapeutic  efficacy and  patient
compliance.  Immediate-release  tablets  were
prepared by the wet granulation method using
suitable excipients, including superdisintegrants,
diluents, binders, lubricants, and glidants. The
formulation was evaluated for pre-compression
parameters (angle of repose, bulk density, tapped
density, Carr's index, and Hausner ratio) and post-
compression parameters such as hardness, thickness,
friability, weight variation, disintegration time, drug
content, and in vitro dissolution. Compatibility
between the drug and excipients was assessed using
Fourier Transform Infrared (FTIR) spectroscopy.
The optimized formulation showed acceptable flow
properties, satisfactory mechanical strength, rapid
disintegration, uniform drug content, and more than
85% drug release within 30 minutes, complying
with pharmacopeial standards. The findings suggest
that the developed ibuprofen immediate-release
tablet is a promising dosage form for the effective
management of joint disorders. However, further in
vivo studies and clinical evaluation are required to
confirm its safety, efficacy, and therapeutic benefits
in combination therapy.
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I. INTRODUCTION
The term Oral Drug Delivery also referred to as

peroral delivery, refers to taking a dosage form by
mouth for local action or systemic absorption at any
point along the gastrointestinal (GI) tract. The
human GI tract is an organ composed of the oral
cavity, pharynx, esophagus, stomach, and intestines
(small and large). However, for most drug delivery
applications, the oral cavity (i.e., sublingual,
buccal), stomach, small intestine, and colon are of
most interest.Oral Drug Delivery is the most readily
available and widely accepted route of delivery for
medications. Despite being so common, it is not
devoid of challenges. The most obvious challenge is
that many drugs have a bad taste when placed in the
mouth or exhibit foul odors, which must be resolved
to be acceptable to patients. There are also many
barriers and obstacles that inhibit drug absorption
via the oral route.Ibuprofen: Ibuprofen belongs to
the class of Nonsteroidal Anti-Inflammatory Drugs
(NSAIDs). It acts through inhibition of
Cyclooxygenase (COX) enzymes, particularly
COX-1 and COX-2, which are involved in the
synthesis of  prostaglandins. By  reducing
prostaglandin production, Ibuprofen exerts anti-
inflammatory, analgesic and antipyretic effects. It is
absorbed rapidly from the gastrointestinal tract,
reaching peak plasma concentrations within 1-2
hours post administration. Ibuprofen is metabolized
primarily in the liver and excreted renally.

Paracetamol (Acetaminophen): Paracetamol, also
known as acetaminophen in the United States and
Canada, is structurally different from NSAIDs and
operates primarily within the central nervous
system. Its precise mechanism of action is not fully
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understood but is believed to involve inhibition of
prostaglandin  synthesis centrally, rather than
peripherally like NSAIDs. Paracetamol is well
absorbed from the gastrointestinal tract and
metabolized predominantly in the liver. Unlike
NSAIDs, it lacks significant anti-inflammatory
properties but is highly effective as an analgesic and
antipyretic. Lifestyle factors play a major role. Long
working hours with little physical activity, improper
posture, and increasing obesity levels are raising
joint-related problems even among younger people.
On the other hand, excessive physical strain,
especially in labour-intensive jobs, can also damage
joints over time. Management of joint swelling in
India often includes a combination of medications,
physiotherapy, and traditional practices like
Ayurveda and yoga. Regular exercise, such as
walking and stretching, helps maintain joint
flexibility. A balanced diet rich in anti-inflammatory
foods, including fruits, vegetables, and omega-3
fatty acids, can also reducesymptoms.
ADVANTAGES OF IBUPROFEN OVER
OTHER NSAIDS:
» Lower Gastrointestinal (GI) Risk (at
OTC doses): Compared to NSAIDs like
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naproxen or indomethacin, ibuprofen tends
to have a lower risk of causing GI side
effects (e.g., ulcers, bleeding) when used at
over-the-counter (OTC) doses.

Shorter Half-life: Ibuprofen has a
relatively short half-life (about 2 hours),
allowing for more flexible dosing and
quicker elimination, which may reduce the
risk of prolonged side effects.

Better Tolerability: It is generally well
tolerated by a broad population and is often
recommended for children and elderly
patients (under supervision), unlike some
stronger NSAIDs.

Lower Cardiovascular Risk (compared
to diclofenac): Ibuprofen has a lower
associated risk of cardiovascular events
than diclofenac or COX-2 selective
inhibitors like celecoxib.

Widely Available and Cost-effective: It’s
inexpensive, available in various forms
(tablet, liquid, topical), and sold worldwide
both OTC and by prescription

]
Prostaglandin 2

= Inflammartion
Pain

DOI: 10.35629/4494-1104392395 | Impact Factor value 7.429 ISO 9001: 2008 Certified Journal = Page 393



International Journal of Pharmaceutical research and Applications
) Volume 11, Issue 4, Jul.-Aug. 2026, pp:392-395 www.ijprajournal.com
“

IJPRA Journal

III. EXPERIMENTATION

Sr. No. | Ingredient Role T1(mg) T2(mg) T3(mg) T4(mg) T5(mg)
1 Ibuprofen API 200 200 200 200 200

2 Paracetamol API 200 200 200 200 200

3 MCC Diluent 25 20 15 10 30

4 Starch Disintegrant 10 15 20 25 05

5 PVPK30 Binder 8 8 8 8 8

6 Mag. Stearate Lubricant 4 4 4 4 4

7 Talc Glidant 3 3 3 3 3

8 Distilled water Vehicle g.s. g.s. g.s. g.s. g.s.
Total weight of tablet (mg) 450 450 450 450 450

Wet Granulation Method:

Step 1: Weighing

All ingredients were weighed accurately using
digital weighing balance.

Step 2: Sieving

Ibuprofen, Paracetamol, Starch, MCC were passed
through sieve no. 40 separately to remove lumps and
obtain uniform particle size.

Step 3: Dry Mixing

All powdered ingredients except magnesium
stearate and talc were mixed uniformly in mortar
pestle.

Step 4: Preparation of Binder Solution

PVP K30 was dissolved in sufficient amount of
water to prepare binder solution.

Step 5: Wet Massing

Binder solution was added slowly into powder
mixture with continuous mixing until cohesive wet
mass was formed.

IV. CONCLUSION

The present study focused on the formulation and
evaluation of Ibuprofen anti-inflammatory tablets
for joint swelling using combination therapy
prepared by the wet granulation method. Five
formulations (T1-T5) were developed and
evaluated through pre-formulation and post-
formulation studies.

Step 6: Granulation

Wet mass was passed through sieve no. 16 to
produce wet granules.

Step 7: Drying

Granules were dried in Tray dryer at S0C  until
moisture content became acceptable.

Step 8: Sizing

Dried granules were passed through sieve no. 20 for
uniform granule size.

Step 9: Lubrication

First talc & magnesium stearate passed through
sieve no. 40 then talc and magnesium stearate were
added to dried granules and mixed using double
cone blender for 3 minutes.

Step 10: Compression

Granules were compressed into tablets using rotary
tablet compression machine eight stationary at speed
20 rpm.

FT-IR studies of physical mixture of drug
and polymers were measured and compared with
FT-IR spectra of pure drug. Studies revealed that
there were no definite changes in bands observed
with respect to pure drug.

The pre-formulation studies demonstrated
that all powder blends (T1-T5) possessed
satisfactory flow and compression characteristics.
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The angle of repose (26-28°), bulk density (0.48—
0.50 g/mL), tapped density (0.52-0.60 g/mL),
Carr's compressibility index (11-13%), and
Hausner ratio (1.11-1.15) indicated good
flowability and compressibility, confirming the
suitability of the blends for wet granulation and
tablet compression.

The post-formulation evaluation showed
that all tablet formulations complied with the
acceptable pharmacopeial limits. Tablet thickness
(4.2-4.6 mm), diameter (9.8-10.2 mm), hardness
(6.5-7.5 kg/cm?), friability (0.3-0.5%), and weight
variation were within acceptable limits, indicating
uniformity, adequate mechanical strength, and
good resistance to handling.

All formulations successfully passed the
disintegration test, with disintegration times
ranging from 8 min 20 sec to 12 min 20 sec, which
were within the pharmacopeial limit of 15 min.

The dissolution study demonstrated
differences among the five formulations. Among
all batches, T2 exhibited the best drug release
profile, achieving 89.3% ibuprofen release and
88.4% paracetamol release at 60 minutes. The
improved dissolution performance of T2 may be
attributed to the optimized formulation composition
and granulation characteristics, resulting in faster
drug release. The remaining formulations showed
comparatively lower dissolution profiles.

V. Overall, based on the pre-formulation
and  post-formulation
formulation T2 was identified as the optimized
batch because it exhibited excellent flow

evaluation parameters,

properties, acceptable physical characteristics,

satisfactory mechanical strength, rapid
disintegration, and the highest drug release for both
ibuprofen and paracetamol. Therefore, T2 was
selected as the optimized formulation for further
studies and can be considered a promising tablet
formulation prepared by the wet granulation

method.
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