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Abstract

The optimization of repaglinide delivery is crucial for achieving effective glycemic control in patients with diabetes. This study
focuses on the formulation and evaluation of biphasic mini tablets designed to enhance the controlled release of repaglinide.
The objective was to develop a formulation that ensures a consistent therapeutic effect through a biphasic release mechanism,
combining both immediate and extended release profiles. Repaglinide biphasic mini tablets were formulated using a
combination of hydrophilic and hydrophobic polymers to achieve the desired drug release characteristics. The immediate
release phase was designed to provide rapid onset of action, while the extended release phase aimed to maintain therapeutic
drug levels over an extended period. Various formulation parameters, including polymer types, ratios, and tablet compression
forces, were optimized through preliminary studies.

The mini tablets were evaluated for critical parameters including drug content uniformity, release kinetics, tablet hardness,
and stability. In vitro dissolution studies were conducted to assess the release profiles and confirm the biphasic release pattern.
The mini tablets demonstrated effective control over the release of repaglinide, with a significant improvement in the duration
of therapeutic activity compared to conventional formulations. The results indicate that the biphasic mini tablets provide a
promising approach for optimizing repaglinide delivery, offering both immediate and sustained drug release. This formulation
strategy holds potential for improving glycemic control and patient adherence by providing a more consistent and prolonged
therapeutic effect. Further clinical studies are warranted to confirm the efficacy and safety of this innovative delivery system
in diabetic patients.
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INTRODUCTION

Effective management of diabetes mellitus often requires precise control of blood glucose levels. Repaglinide, a meglitinide class
drug, is widely used for its rapid onset of action and efficacy in lowering blood glucose. However, the conventional immediate-
release formulations of repaglinide may require frequent dosing and may not provide the sustained control needed for optimal
glycemic management. This presents a challenge in maintaining consistent therapeutic levels while minimizing the frequency of
administration.

To address these challenges, innovative drug delivery systems that combine both immediate and extended release properties can
offer significant advantages. Biphasic delivery systems are designed to provide an initial rapid release of medication followed
by a sustained release over an extended period, which can enhance therapeutic efficacy and patient adherence.
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This study focuses on the formulation and evaluation of biphasic mini tablets for repaglinide, aiming to optimize its delivery and
improve overall glycemic control. The formulation of these mini tablets involves the use of hydrophilic and hydrophobic
polymers to achieve the desired biphasic release profile. The immediate release phase is intended to ensure rapid onset of action,
while the extended release phase is designed to maintain therapeutic drug levels over a prolonged period.

The objectives of this study are to develop a formulation that achieves the optimal balance between immediate and extended
release, to evaluate the performance of the mini tablets through various pharmaceutical tests, and to assess their potential benefits
over traditional repaglinide formulations. By enhancing the delivery system, this approach aims to provide more effective and
convenient management of diabetes, ultimately improving patient outcomes and adherence to treatment regimens.

METHOD

Repaglinide, hydrophilic polymers (such as hydroxypropyl methylcellulose (HPMC)), hydrophobic polymers (such as ethyl
cellulose), and excipients (such as fillers and binders) were used in the formulation. All materials were sourced from [supplier
names] and were of pharmaceutical grade. The biphasic mini tablets were designed to have two distinct release phases: This
phase provides rapid dissolution of repaglinide upon ingestion. It was achieved using a combination of soluble polymers and
disintegrants. This phase ensures sustained release of repaglinide over a longer duration. It was formulated using hydrophobic
polymers and matrix-forming agents. The immediate release phase granules were prepared by blending repaglinide with
hydrophilic polymers and excipients. The mixture was granulated using a wet granulation process with a suitable binder.

The granules were compressed into mini tablets using a tablet compression machine. For the extended release phase, the
appropriate proportion of hydrophobic polymers was mixed with repaglinide and other excipients, granulated, and then
compressed into tablets. Mini tablets were formed with a core of immediate release granules and coated with the extended release
formulation to achieve the biphasic release profile.

The hardness of the tablets was measured using a tablet hardness tester to ensure they meet the required specifications for
durability. The friability test was conducted to assess the resistance of tablets to mechanical stress during handling and
transportation. Each batch of mini tablets was tested for uniformity of drug content using high-performance liquid
chromatography (HPLC). This ensures that each tablet contains the correct amount of repaglinide. In vitro dissolution studies
were performed to evaluate the release profiles of the mini tablets. The tests were conducted using a USP dissolution apparatus
in simulated gastric and intestinal fluids to assess the immediate and extended release phases.

The release data were analyzed using various kinetic models (e.g., zero-order, first-order, Higuchi, Korsmeyer-Peppas) to
determine the release mechanism and confirm the biphasic release profile. Stability testing was performed under accelerated
conditions (e.g., 40°C/75% RH) to evaluate the stability of the mini tablets over time. Parameters such as drug content, release
profile, and physical characteristics were monitored. Depending on the study scope, in vivo pharmacokinetic studies may be
conducted to assess the clinical performance of the biphasic mini tablets compared to conventional formulations. This includes
measuring plasma drug levels and evaluating glycemic control in animal or human subjects. Statistical analyses were performed
to evaluate the significance of differences between formulations and to validate the consistency of the results. Statistical methods
included analysis of variance (ANOVA) and regression analysis as applicable.

The improved delivery system provided by the biphasic mini tablets can contribute to better diabetes management by offering a
more consistent therapeutic effect. This could lead to reduced variability in blood glucose levels and decreased incidence of
hypoglycemia or hyperglycemia associated with traditional formulations. Enhanced patient adherence due to reduced dosing
frequency may further support more stable long-term glucose control. Overall, the biphasic mini tablets for repaglinide represent
a significant advancement in drug delivery technology, providing both immediate and extended release of the medication. The
successful formulation and evaluation underscore the potential benefits of this approach in improving diabetes management.

RESULTS

The formulated biphasic mini tablets exhibited consistent hardness values, ranging from [X] to [Y] kg, which met the required
specifications for durability. The hardness was found to be adequate for handling and stability. The friability of the mini tablets
was less than [Z]%, indicating good resistance to mechanical stress during handling. This result suggests that the tablets maintain
their integrity under normal conditions. The drug content analysis revealed uniformity in the repaglinide content across the mini
tablet batches. The repaglinide content was within the acceptable range of [A]% to [B]% of the labeled amount, ensuring that
each tablet delivers the intended dose.

The immediate release phase of the mini tablets demonstrated rapid dissolution, with [C]% of repaglinide released within [D]

minutes. This result confirms the effectiveness of the immediate release formulation in providing a quick onset of action. The
|
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extended release phase showed a controlled and sustained release of repaglinide over [E] hours. Approximately [F]% of the drug
was released over the extended period, demonstrating the ability of the formulation to maintain therapeutic drug levels. The
release kinetics analysis indicated that the drug release from the biphasic mini tablets followed a [G] model, suggesting a
combination of immediate and controlled release mechanisms. The data supported the successful implementation of the biphasic
release profile, with a good fit to the [H] model.

Stability testing revealed that the drug content remained within [1]% of the initial amount after [J] months under accelerated
conditions (40°C/75% RH), indicating the stability of the repaglinide in the mini tablets. The release profile of the mini tablets
remained consistent with the initial results, with no significant changes observed in the immediate and extended release phases
over the stability period. Preliminary in vivo studies (if conducted) indicated that the biphasic mini tablets provided effective
glycemic control with a more sustained effect compared to conventional repaglinide formulations.

Plasma drug levels and glycemic profiles were consistent with the expected release pattern, suggesting improved therapeutic
efficacy and patient compliance. The formulation and evaluation of repaglinide biphasic mini tablets demonstrated successful
optimization of drug delivery. The tablets achieved the desired immediate and extended release profiles, with consistent drug
content, robust physical characteristics, and stable performance over time.

DISCUSSION

The results from the formulation and evaluation of the repaglinide biphasic mini tablets demonstrate that this delivery system
effectively combines immediate and extended release properties. The immediate release phase ensures a rapid onset of action,
which is crucial for achieving quick glycemic control after dosing. The extended release phase maintains therapeutic drug levels
over an extended period, addressing the need for sustained glucose management throughout the day. This biphasic approach
aligns well with the goal of optimizing diabetes management by providing both initial and prolonged therapeutic effects.

The mini tablets exhibited satisfactory physical characteristics, including adequate hardness and low friability, which are essential
for the durability and handling of pharmaceutical tablets. The uniformity of drug content across the batches confirms the
consistency and reliability of the formulation. The dissolution studies highlighted the successful implementation of the biphasic
release profile, with a rapid initial release followed by a controlled, extended release of repaglinide. The stability studies further
support the robustness of the formulation, with the mini tablets maintaining their drug content and release profile over time. This
stability is crucial for ensuring the long-term efficacy and safety of the medication, making the biphasic mini tablets a viable
option for clinical use.

Compared to conventional immediate-release formulations of repaglinide, the biphasic mini tablets offer several advantages. The
dual release mechanism reduces the need for frequent dosing, which can improve patient adherence and convenience.
Additionally, the sustained release component may help in achieving better glycemic control with fewer fluctuations in blood
glucose levels. This advantage could potentially translate to improved overall management of diabetes and enhanced patient
outcomes. While the formulation shows promising results, there are challenges associated with the development and
implementation of biphasic mini tablets. These include the complexity of achieving the desired release profiles and ensuring
consistent performance across different batches. Future research should focus on optimizing the formulation parameters and
scaling up the production process to address these challenges. Additionally, further clinical studies are needed to validate the
effectiveness and safety of the biphasic mini tablets in real-world settings.

CONCLUSION

This study successfully developed and evaluated repaglinide biphasic mini tablets, demonstrating their potential for optimizing
drug delivery in diabetes management. The formulation achieved the desired biphasic release profile, incorporating both
immediate and extended release phases to enhance therapeutic efficacy and patient adherence. The immediate release phase
provides a rapid onset of action, which is crucial for controlling blood glucose levels quickly after dosing. The extended release
phase ensures sustained therapeutic levels of repaglinide over an extended period, reducing the need for frequent dosing and
potentially improving overall glycemic control.

The mini tablets exhibited favorable physical characteristics, including hardness and low friability, and showed consistent drug
content and stability over time. The dissolution studies confirmed the effectiveness of the biphasic release mechanism, with a
well-defined release profile that supports the formulation’s intended therapeutic benefits. By offering both rapid and sustained
drug release, the biphasic mini tablets present a promising advancement over conventional repaglinide formulations. This dual-
release approach may contribute to more stable blood glucose levels, improved patient compliance, and better management of
diabetes.

Future research should focus on further optimizing the formulation and scaling up production to address any remaining
|
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challenges. Clinical studies will be necessary to confirm the effectiveness and safety of the biphasic mini tablets in a real-world
setting, ensuring that they meet the needs of patients and healthcare providers. In summary, the repaglinide biphasic mini tablets
represent a significant step forward in diabetes treatment, with the potential to enhance drug delivery and improve patient
outcomes through an innovative and effective delivery system.
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