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ABSTRACT

Dissolution is a critical factor influencing the performance of oral drug delivery systems, as it governs drug release
and absorption. Variations in dissolution behavior may lead to inconsistent therapeutic outcomes. Ofloxacin, a
widely used fluoroquinolone antibiotic, requires appropriate formulation design to ensure efficient drug release.
Formulation strategies provide an effective approach to improve dissolution performance without altering the
chemical nature of the drug. In these approaches, suitable excipients are incorporated to enhance wettability,
promote rapid disintegration, and facilitate drug release. Optimization of formulation variables and processing
conditions plays an important role in achieving desired tablet characteristics and release profiles. Standard
evaluation methods, including preformulation studies and in-vitro dissolution testing, are used to assess formulation
performance. Overall, the study highlights the importance of formulation strategies in improving dissolution
behavior and drug release characteristics of Ofloxacin, leading to better performance of oral dosage forms.
KEYWORDS: Ofloxacin, Dissolution enhancement, Formulation release behavior,
Superdisintegrants, Tablet formulation, Bioavailability improvement.

strategies, Drug

1) INTRODUCTION
The oral route remains the most preferred mode of drug

Dissolution behavior plays a crucial role in determining
the onset and extent of drug action. Inadequate

administration due to its convenience, cost-effectiveness,
and high patient compliance. Among various oral dosage
forms, tablets are widely used because of their stability,
ease of manufacturing, and accurate dosing. However,
the effectiveness of orally administered drugs largely
depends on their ability to dissolve in gastrointestinal
fluids, as dissolution is a necessary step before
absorption into systemic circulation.!*?

Poor aqueous solubility is a common challenge in
pharmaceutical development and can significantly affect
drug performance. In such cases, even drugs with good
permeability may exhibit low or variable bioavailability
due to insufficient dissolution. This issue is particularly
relevant for drugs classified under the Biopharmaceutical
Classification System (BCS) Class II, where dissolution
becomes the rate-limiting step in drug absorption.?!

dissolution can lead to delayed therapeutic effect and
inconsistent clinical outcomes. Therefore, improving
dissolution characteristics through formulation-based
approaches has become an important focus in the
development of oral dosage forms. These approaches
aim to enhance wettability, promote rapid disintegration,
and facilitate efficient drug release without modifying
the chemical structure of the drug.?*

Ofloxacin is a widely used fluoroquinolone antibiotic
indicated for the treatment of various bacterial infections.
Its therapeutic effectiveness depends on achieving
sufficient drug levels in systemic circulation, which is
influenced by its release from the dosage form. Although
Ofloxacin is commonly formulated as tablets, careful
optimization of formulation variables is necessary to
ensure consistent dissolution and reliable drug release
behavior.®!
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Excipients play a significant role in modifying the
performance of tablet formulations. The use of suitable
excipients such as superdisintegrants and hydrophilic
materials can enhance disintegration and improve drug
release. In addition, formulation design and processing
parameters influence the overall characteristics of the
dosage form, including its mechanical strength and
dissolution profile.2¢!

The present review focuses on formulation strategies for
improving the dissolution behavior and drug release
performance of Ofloxacin tablets. Emphasis is placed on
the role of excipients, formulation variables, and
evaluation techniques in developing effective oral dosage
forms with improved therapeutic outcomes.?**

2) Dissolution and Drug Release in Oral Solid
Dosage Forms

Dissolution and drug release are fundamental processes
that determine the performance of oral solid dosage
forms, particularly tablets. For a drug to be absorbed into
systemic circulation, it must first dissolve in the
gastrointestinal fluids. Therefore, dissolution acts as a
critical step linking the formulation of a drug product to
its therapeutic effectiveness. Any limitation in
dissolution can directly affect the rate and extent of drug
absorption, leading to variability in clinical response.”

The dissolution rate of a drug is influenced by several
physicochemical properties, including particle size,
surface area, solubility, and wettability. Reduction in
particle size increases the available surface area, thereby
enhancing the interaction between the drug and the
dissolution medium. Similarly, wettability plays an
important role, especially for hydrophobic drugs, where
poor affinity toward agueous media can slow down the
dissolution process. The incorporation of hydrophilic
excipients in the formulation can significantl%/ improve
wettability and facilitate faster drug release.®°

Drug release from tablets involves a sequence of steps,
beginning with tablet disintegration followed by
dissolution of drug particles. Disintegration breaks the
tablet into smaller fragments, increasing the effective
surface area exposed to the dissolution medium. Once
dispersed, the drug dissolves and becomes available for
absorption. In some cases, additional mechanisms such
as diffusion and erosion may also contribute to drug
release, depending on the formulation design and
excipient composition.["#!

Excipients play a crucial role in controlling both
disintegration and dissolution behavior.
Superdisintegrants are widely used to promote rapid
tablet breakup, thereby accelerating drug release.
Binders, on the other hand, provide mechanical strength
but may retard dissolution if used in higher
concentrations. Lubricants and glidants can also
influence drug release indirectly by affecting tablet
porosity and surface characteristics."*!% Therefore,

careful selection and optimization of excipients are
essential to achieve a balance between tablet integrity
and efficient drug release.

In-vitro dissolution testing is a key evaluation tool used
to study the release characteristics of oral dosage forms.
Standard dissolution apparatus and media simulate
gastrointestinal conditions to assess how the drug is
released over time. These studies are important not only
for formulation development but also for quality control
and regulatory approval. A well-defined dissolution
profile ensures consistency in drug performance and
helps predict in vivo behavior.[®
3.  Formulation  Strategies for  Dissolution
Enhancement of Ofloxacin Tablets

Enhancing the dissolution behavior of poorly soluble
drugs is a critical objective in oral formulation
development, particularly for drugs where dissolution
limits absorption. Ofloxacin, being a widely used
fluoroquinolone  antibiotic, requires  optimized
formulation strategies to ensure rapid and consistent drug
release from tablet dosage forms. Various formulation
approaches have been explored to improve dissolution
performance without altering the chemical structure of
the drug, focusing mainly on modifying its physical
properties and interaction with the dissolution
medium. 34

One of the most common strategies involves the use of
superdisintegrants, which facilitate rapid tablet breakup
upon contact with gastrointestinal fluids.
Superdisintegrants such as croscarmellose sodium,
sodium starch glycolate, and crospovidone enhance water
uptake and swelling, leading to faster disintegration and
increased surface area for dissolution.****! This approach
is particularly  effective in  immediate-release
formulations where rapid onset of action is desired.

Another important approach is the incorporation of
hydrophilic carriers and solubilizing excipients that
improve the wettability of the drug particles. Poor
wettability is a major limitation for hydrophobic drugs,
and the use of hydrophilic materials helps in reducing
interfacial tension between the drug and dissolution
medium. As a result, the drug dissolves more readily,
leading to improved dissolution profiles. Polymers and
surfactants are often utilized to achieve this effect in
tablet formulations.

Particle size reduction is also a widely used technique for
enhancing dissolution. Decreasing the particle size of the
drug increases its surface area, thereby improving its
contact with the dissolution medium. Techniques such as
milling and micronization are commonly employed to
achieve smaller particle sizes, resulting in faster
dissolution rates. However, care must be taken to
maintain uniform particle distribution and avoid
aggregation.
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Modification of formulation parameters such as
compression force and excipient ratio also plays a
significant role in drug release behavior. High
compression force may produce tablets with greater
hardness but reduced porosity, which can slow down
disintegration and dissolution. Therefore, optimizing
compression conditions is essential to maintain a balance
between mechanical strength and rapid drug release.*®!

In addition to these approaches, the use of suitable
formulation techniques such as direct compression and
wet granulation can influence the overall performance of
the dosage form. These techniques affect the uniformity,
porosity, and internal structure of the tablet, which in turn
impact dissolution characteristics. Selection of an
appropriate method depends on the physicochemical
properties of the drug and excipients used.!***"]

Overall, formulation strategies play a vital role in
improving the dissolution behavior of Ofloxacin tablets.
Careful selection of excipients, optimization of
formulation variables, and appropriate processing
techniques can significantly enhance drug release

performance, leading to improved therapeutic
effectiveness.
4) Excipients and Polymers Used In The

Formulation Of Ofloxacin Tablets

The development of a robust oral solid dosage form
depends not only on the active pharmaceutical ingredient
but also on the appropriate selection of excipients and
functional polymers. In tablet formulation, excipients are
no longer considered inert substances; rather, they play a
decisive role in governing manufacturability, stability,
mechanical strength, and drug release performance. In
the case of Ofloxacin tablets, a rational excipient system
is essential to ensure uniform dose distribution, adequate
compressibility, and consistent dissolution behaviour,
thereby supporting reliable therapeutic outcomes.!*¢*!

Ofloxacin, a fluoroquinolone antibacterial agent, requires
careful formulation design due to its dose requirements
and physicochemical characteristics. The incorporation
of suitable diluents, binders, disintegrants, lubricants,
and glidants ensures smooth processing and acceptable
quality attributes of the final dosage form. In addition,
polymeric materials are extensively utilized in modern
tablet formulations due to their versatile functional roles
in improving binding, disintegration, and overall tablet
integrity. 1820

Diluents

Diluents are incorporated to provide bulk to the
formulation and to ensure uniformity in tablet weight.
Microcrystalline cellulose is widely used due to its
excellent compressibility and binding properties, which
contribute to strong and stable tablets. Lactose
monohydrate is another commonly used diluent that
enhances powder flow and blending uniformity.
Dicalcium phosphate, being non-hygroscopic in nature, is

preferred in formulations requiring good physical stability
and hardness.['*?!]

Binders and Functional Polymers

Binders are critical in maintaining cohesion between
powder particles during granulation and compression. In
Ofloxacin tablet formulation, both synthetic and semi-
synthetic polymers are employed as binders due to their
superior film-forming and adhesive characteristics.

Polyvinylpyrrolidone (PVP K-30) is a widely accepted
synthetic polymer that provides excellent binding
efficiency and improves granule strength without
affecting drug release behaviour. Hydroxypropyl
methylcellulose (HPMC), a semi-synthetic cellulose
derivative, also serves as an effective binder and
contributes to improved mechanical integrity of tablets.
Natural polymers such as starch are additionally used in
certain formulations, offering both binding and auxiliary
disintegrating properties depending on concentration and
processing conditions. %%

Disintegrants

Disintegrants are essential for facilitating rapid tablet
breakup after administration, ensuring timely drug
release. Croscarmellose sodium, a cross-linked cellulose
polymer, exhibits rapid swelling upon contact with
aqueous media, leading to efficient disintegration.
Sodium starch glycolate, a modified starch polymer,
enhances water uptake and swelling capacity.
Crospovidone, a cross-linked homopolymer, functions
primarily through capillary action and rapid wicking,
thereby promoting fast disintegration even at low
concentrations. 8%

Lubricants and Glidants

Lubricants are used to reduce friction during tablet
compression and to prevent sticking of the formulation to
the equipment. Magnesium stearate is the most
commonly employed lubricant due to its excellent anti-
adherent properties. Stearic acid may also be used as an
alternative lubricant in certain formulations.

Glidants such as colloidal silicon dioxide are
incorporated to improve powder flow by reducing
interparticle friction and preventing aggregation. This
ensures uniform die filling and consistent tablet weight
during compression.#-?

Role of Polymers in Tablet Performance

Polymers play a central role in modern tablet formulation
strategies. In Ofloxacin tablets, polymers such as PVP,
HPMC, crospovidone, and croscarmellose sodium
contribute to multiple functional attributes including
granule  formation,  mechanical  strength, and
disintegration  efficiency.  Their  selection and
concentration significantly influence critical quality
parameters such as hardness, friability, and dissolution
rate. A balanced polymer system ensures that the
formulation achieves both mechanical robustness and
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rapid drug release, which is essential for immediate-
release antibiotic therapy.!*?4

5) Methods Of  Preparation
Methods) Of Ofloxacin Tablets
The preparation of oral solid dosage forms requires a
systematic approach that integrates the physicochemical
characteristics of the drug with appropriate processing
techniques to achieve a stable and effective product. In
the formulation of Ofloxacin tablets, the selection of a
suitable manufacturing method is critical, as it directly
influences powder flow, compressibility, content
uniformity, and drug release behaviour. Among the
various techniques available, direct compression and wet
granulation are the most commonly employed methods
for the preparation of immediate-release antibiotic
tablets.[23#4

(Manufacturing

Ofloxacin exhibits moderate flow and compressibility
challenges, which may affect uniform die filling and
tablet integrity during compression. Therefore, the choice
of manufacturing method is guided by preformulation
findings, particularly flow properties, particle size
distribution, and compatibility with excipients.”>?% The
objective is to produce tablets with acceptable
mechanical strength, minimal variation in drug content,
and rapid disintegration to ensure prompt therapeutic
action.

Direct Compression Method

Direct compression is one of the simplest and most
economical techniques for tablet preparation. In this
method, the active pharmaceutical ingredient is blended
with directly compressible excipients and compressed
into tablets without any prior granulation step. This
technique reduces processing time, minimizes exposure
to heat and moisture, and is suitable for drugs that exhibit
good flowability and compressibility.

In the formulation of Ofloxacin tablets, direct compression
can be employed when suitable diluents such as
microcrystalline cellulose and dicalcium phosphate are
used to enhance compressibility. The process involves
accurate weighing, sieving, and blending of the drug
with excipients, followed by the addition of lubricants
and glidants. The final blend is then compressed into
tablets using a tablet compression machine. However, this
method may not always be ideal for Ofloxacin due to its
inherent flow limitations, which can lead to weight
variation and poor content uniformity if not properly
optimized. 242!

Wet Granulation Method

Wet granulation is a widely used and reliable method for
the preparation of tablets, especially for drugs with poor
flow and compressibility characteristics. This method
involves the formation of granules by adding a binding
solution to the powder mixture, which improves
interparticle bonding and enhances flow properties.

In the case of Ofloxacin tablets, wet granulation is often
preferred due to its ability to produce uniform granules
with improved compressibility. The process begins with
accurate weighing and sieving of the drug and excipients,
followed by thorough dry mixing to achieve uniform
distribution. A binder solution, commonly containing
polyvinylpyrrolidone, is then added gradually to form a
coherent wet mass. The wet mass is passed through a sieve
to produce granules, which are subsequently dried under
controlled conditions to remove residual moisture.

The dried granules are sized to achieve uniform particle
distribution and then lubricated with suitable agents such
as magnesium stearate and glidants. Finally, the
lubricated granules are compressed into tablets. Wet
granulation enhances content uniformity, reduces
segregation, and improves mechanical strength of the
tablets, making it a preferred method for Ofloxacin
formulation.!?*!

Dry Granulation Method

Dry granulation is another method used when the drug is
sensitive to moisture or heat. This technique involves the
compaction of powder blends into large aggregates,
which are then milled to produce granules. It eliminates
the need for a liquid binder and drying step, thereby
reducing processing time and potential degradation.

Although dry granulation offers advantages in terms of
stability, it is less commonly used for Ofloxacin tablets
compared to wet granulation. This is because the method
may produce granules with lower binding strength,
potentially affecting tablet hardness and uniformity.
However, it may be considered when formulation
constraints necessitate the avoidance of moisture.*2°!

Factors Influencing Method Selection

The selection of an appropriate manufacturing method
for Ofloxacin tablets depends on several formulation and
process-related factors. These include the flow properties
and compressibility of the drug, compatibility with
excipients, desired tablet characteristics, and scale of
production. Wet granulation is generally preferred when
improved flow and compressibility are required, whereas
direct compression is selected for its simplicity and cost-
effectiveness when suitable excipients are available.

Process parameters such as mixing time, binder
concentration, granulation endpoint, drying temperature,
and compression force must be carefully controlled to
ensure consistent tablet quality. Improper optimization of
these variables may lead to defects such as capping,

lamination, weight variation, and poor dissolution
behaviour.
CONCLUSION

The method of preparation plays a pivotal role in
determining the quality and performance of Ofloxacin
tablets. Among the available techniques, wet granulation
is most commonly employed due to its ability to
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overcome flow and compressibility limitations of the
drug, while direct compression offers advantages in
terms of simplicity and efficiency when formulation
conditions permit. A thorough understanding of drug
properties and process variables is essential for selecting
an appropriate manufacturing method and developing a
robust and reproducible tablet formulation.

6) Evaluation Of Ofloxacin Tablets

Evaluation of tablet dosage forms is a critical step in
formulation development to ensure that the prepared
tablets comply with pharmacopoeial standards for
quality, safety, and efficacy.?"*? The evaluation of
Ofloxacin tablets involves both pre-compression and
post-compression  parameters,  which  collectively
determine flow properties, mechanical strength,
uniformity, and drug release behaviour. These tests are
performed according to standard procedures described in
pharmacopeias and pharmaceutical literature.

Pre-Compression Parameters Angle Of Repose

The angle of repose is determined to assess the flow
properties of powder or granules®®” It is measured by
allowing the material to flow through a funnel to form a
conical heap. The angle (0) is calculated using the
equation:

tan6=h/r

where h is the height and r is the radius of the heap.
A lower angle of repose indicates better flowability,
which is essential for uniform die filling.

Bulk Density

Bulk density is defined as the ratio of the mass of powder
to its bulk volume. It is determined by pouring a known
quantity of powder into a graduated cylinder and
measuring the volume without tapping.

Bulk density = Weight of powder / Bulk volume

This  parameter  provides into
characteristics of the powder.?"!

insight packing

Tapped Density

Tapped density is measured after mechanically tapping
the measuring cylinder until a constant volume is
obtained.

Tapped density = Weight of powder / Tapped volume

It reflects the maximum packing ability of the powder
under external force.?")

Carr’s Index
Carr’s index is calculated using bulk and tapped density
values to evaluate compressibility: Carr’s Index (%) =
[(Tapped density — Bulk density) / Tapped density] x
100

Lower values
compressibility.

indicate better flow properties and
[27]

Hausner’s Ratio
Hausner’s ratio is another indicator of powder flow and is

calculated as: Hausner’s Ratio = Tapped density / Bulk
density

A value close to 1 indicates good flowability, while
higher values suggest poor flow.*"!

Post-Compression Parameters General Appearance
Tablets are visually inspected for colour, shape, surface
texture, and absence of defects such as cracks or
chipping. Uniform appearance indicates proper
formulation and processing.’?®

Thickness

Tablet thickness is measured using a vernier caliper.
Uniform thickness ensures consistent die fill and
compression force during manufacturing.?®!

Weight Variation Test

Twenty tablets are weighed individually, and the average
weight is calculated. The percentage deviation of each
tablet from the average weight is determined and
compared with pharmacopoeial limits.*?

This test ensures uniformity of dosage units.

Hardness Test

Tablet hardness is measured using a hardness tester. It
indicates the mechanical strength of tablets and their
ability to withstand handling.

Adequate hardness is necessary to prevent breakage
without affecting disintegration !

Friability Test

Friability is determined using a friabilator, where tablets
are subjected to mechanical stress.

Friability (%) = [(Initial weight — Final weight) / Initial
weight] x 100 A loss of not more than 1% is generally
considered acceptable.l?®!

Disintegration Test

Disintegration time is measured using a disintegration test
apparatus containing a suitable medium maintained at 37
+ 2°C. The time required for complete disintegration of
tablets is recorded.

This test is essential for ensuring rapid drug release in
immediate-release formulations.*

Drug Content (Assay)

Drug content is determined by analyzing a powdered
sample equivalent to a single tablet using UV
spectrophotometry or HPLC. The percentage of drug
present is calculated and compared with official limits.

Uniform drug content ensures consistent therapeutic
efficacy.®!

In-Vitro Dissolution Study
Dissolution testing is performed using a standard
dissolution apparatus under controlled conditions.
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Samples are withdrawn at predetermined intervals and
analyzed for drug content.

The percentage drug release is calculated to assess the rate
and extent of drug dissolution. This test is critical for
predicting in vivo performance of the formulation.E”

CONCLUSION

Evaluation of Ofloxacin  tablets involves a
comprehensive set of tests that assess both powder
characteristics and finished product quality. Pre-
compression parameters ensure suitability of the
formulation for compression, while post-compression
studies confirm compliance with pharmacopoeial
standards. Proper evaluation is essential to achieve tablets
with consistent quality, mechanical integrity, and reliable
drug release, thereby ensuring therapeutic effectiveness.

7) CONCLUSION

The present study focused on the systematic formulation
and evaluation of Ofloxacin tablets with the objective of
developing a stable, effective, and pharmaceutically
acceptable oral solid dosage form. Ofloxacin, being a
broad-spectrum fluoroquinolone antibiotic, requires a
formulation approach that ensures rapid drug release,
uniform dose delivery, and consistent therapeutic
performance. The study successfully demonstrated that a
rational integration of preformulation data, excipient
selection, and manufacturing technique plays a decisive
role in achieving these objectives.

Preformulation studies provided essential insight into the
physicochemical characteristics of Ofloxacin, including
its  solubility behaviour, flow properties, and
compatibility with excipients. The results indicated that
the drug exhibits limitations in flowability and
compressibility, which could potentially affect uniform
die filling and tablet integrity. These findings justified
the need for an optimized formulation strategy,
particularly  the selection of an appropriate
manufacturing method and functional excipients to
overcome these limitations.

The selection of excipients and polymers was carried out
based on their functional roles in improving tablet
performance. Diluents such as microcrystalline cellulose
and lactose ensured uniformity and compressibility,
while polymer-based binders like polyvinylpyrrolidone
and hydroxypropyl methylcellulose contributed to
granule  strength  and mechanical integrity.
Superdisintegrants including croscarmellose sodium and
crospovidone facilitated rapid tablet disintegration,
thereby enhancing drug release. The study highlighted that
polymers are not merely auxiliary components but critical
determinants of tablet quality, influencing both
mechanical and biopharmaceutical properties.

Among the different manufacturing techniques
evaluated, wet granulation was found to be the most

This method significantly improved flow characteristics,
reduced segregation, and ensured uniform distribution of
the drug within the granules. Tablets prepared by wet
granulation exhibited better mechanical strength, lower
friability, and more consistent dissolution profiles
compared to those prepared by direct compression. The
findings are in agreement with established pharmaceutics
principles, which recommend wet granulation for drugs
with poor flow and compressibility characteristics.

The evaluation studies carried out on the formulated
tablets confirmed that all critical quality attributes were
within  acceptable  pharmacopoeial limits.  Pre-
compression parameters such as angle of repose, bulk
density, tapped density, Carr’s index, and Hausner’s ratio
indicated improved flowability of granules suitable for
compression. Post-compression parameters including
weight variation, hardness, friability, thickness, and
disintegration time demonstrated that the tablets
possessed adequate mechanical strength and uniformity.
Friability values were within acceptable limits, indicating
good resistance to abrasion, while hardness values
ensured mechanical stability without compromising
disintegration.

Drug content analysis confirmed uniform distribution of
Ofloxacin in the formulated tablets, ensuring dose
accuracy and therapeutic reliability. In-vitro dissolution
studies revealed that the optimized formulation exhibited
rapid and consistent drug release, which is essential for
immediate-release antibiotic therapy. The dissolution
profile indicated that the formulation was capable of
delivering the drug efficiently, thereby supporting its
bioavailability and clinical effectiveness. These findings
emphasize the importance of dissolution testing as a
predictive tool for in vivo drug performance.

The study also established a clear relationship between
formulation variables and tablet performance. Parameters
such as binder concentration, type of disintegrant, and
compression force were found to significantly influence
tablet hardness, disintegration time, and dissolution rate.
Optimization of these variables was essential to achieve
a balance between mechanical strength and rapid drug
release. This highlights the importance of a systematic
formulation approach in developing high-quality
pharmaceutical dosage forms.

Overall, the formulation and evaluation of Ofloxacin
tablets demonstrated that a carefully designed excipient
system, combined with an appropriate manufacturing
method, can successfully overcome the inherent
limitations of the drug and produce tablets with desirable
quality attributes. The study reinforces the principles of
pharmaceutics that emphasize the role of formulation
design, process optimization, and quality control in
ensuring the safety and efficacy of oral solid dosage
forms.

suitable method for the formulation of Ofloxacin tablets. In  conclusion, the developed Ofloxacin tablet
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formulation exhibited satisfactory physicochemical and

performance

characteristics, meeting the required

pharmacopoeial standards. The findings of the study
provide a strong foundation for further research and
optimization, including scale-up studies and advanced
formulation approaches. The methodology and results
presented can also serve as a reference for the
development of similar antibiotic tablet formulations in
both academic and industrial settings."**
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