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Abstract 

The present study focuses on the formulation and evaluation of dispersible tablets of 

Lansoprazole, aimed specifically at pediatric use to improve drug acceptability and 

therapeutic compliance. Lansoprazole, a proton pump inhibitor used in the management of 

gastroesophageal reflux disease (GERD) and peptic ulcers, presents formulation challenges 

due to its poor water solubility and acid sensitivity. To address these issues, eight tablet 

formulations (F1–F8) were developed using varying concentrations (5–20 mg) of 

superdisintegrants—Solutab (crospovidone) and Explotab (sodium starch glycolate)—via 

direct compression. Pre-compression parameters including angle of repose, bulk and tapped 

density, Carr’s index, and Hausner ratio were evaluated to assess flow properties of the 

powder blends. Post-compression parameters such as weight variation, hardness, friability, 

thickness, disintegration time, wetting time, and content uniformity were within 

pharmacopeial limits. Among all formulations, batch F6, containing 10 mg of Explotab, 

exhibited the fastest disintegration time (28.34 seconds), shortest wetting time (32.26 

seconds), and the highest drug release (100.47% within 30 minutes), outperforming other 

formulations and demonstrating its suitability for pediatric administration. Comparative in 

vitro dissolution with a marketed formulation (Junior Lanzol) showed a similarity factor (f2) 

of 79, confirming bioequivalence. Stability studies conducted over three months at 

40°C/75% RH revealed no significant changes in physical or chemical parameters, affirming 

the formulation’s robustness. In conclusion, the optimized dispersible tablet formulation 

(F6) offers an effective, child-friendly alternative for Lansoprazole delivery with superior 

palatability, rapid disintegration, and therapeutic efficacy. 

Keywords: Lansoprazole, Dispersible tablet, Pediatric formulation, Superdisintegrants, 

Direct compression, In vitro dissolution, Stability study. 
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INTRODUCTION 

The oral route of drug administration remains the most preferred and widely accepted 

method globally [1]. Its popularity stems from numerous advantages, including convenience, 

ease of administration, and patient compliance. Oral dosage forms do not require specialized 

training or equipment, allowing patients to self-administer medications at home or during 

travel, which ultimately enhances adherence to therapeutic regimens [2]. In addition to 

convenience, the oral route provides flexibility in dosage form design, enabling tailored 

delivery systems such as sustained-release tablets, chewable tablets, and orodispersible 

tablets (ODTs), which cater to different patient populations, especially children and the 

elderly. Furthermore, oral formulations are generally non-invasive, safe, and cost-effective 

compared to parenteral routes, and they eliminate risks associated with injections, such as 

infections or tissue damage [3]. The absorption of drugs through the gastrointestinal tract is 

typically efficient, and formulation strategies can address challenges related to solubility, pH 

sensitivity, or first-pass metabolism [4]. Among oral dosage forms, orodispersible tablets 

have emerged as an innovative platform, particularly suitable for pediatric patients. These 

tablets are designed to disintegrate or disperse rapidly in the oral cavity without the need for 

water, forming a suspension that can be easily swallowed. This characteristic makes them 

especially beneficial for children who often face difficulty in swallowing conventional 

tablets and capsules. Pediatric patients require formulations that are not only effective but 

also acceptable in terms of taste and ease of administration. Orodispersible tablets fulfill 

these criteria by offering a palatable and non-invasive means of drug delivery, which 

significantly improves medication adherence and therapeutic outcomes [5]. 

The formulation of dispersible tablets for pediatric use involves unique considerations. 

Unlike adults, children are more sensitive to the taste and texture of oral medications. Bitter 

drugs, for instance, pose a significant challenge in pediatric formulation development. 

Consequently, taste-masking strategies, the selection of suitable sweeteners, and the 

inclusion of flavoring agents are critical components of pediatric dispersible tablet design. 

In addition, excipients must be carefully chosen to ensure safety, non-toxicity, and 

compatibility with the physiological conditions of children. For example, alcohol-based 

solvents and certain synthetic additives are generally avoided in pediatric formulations [6]. 

Dispersible tablets must meet several ideal criteria to be effective for pediatric use. These 

include rapid disintegration (ideally within 30 seconds), a pleasant mouthfeel, acceptable 

mechanical strength, low friability, and resistance to moisture. The incorporation of 

superdisintegrants, such as croscarmellose sodium, sodium starch glycolate, or 
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crospovidone, plays a pivotal role in achieving the rapid disintegration profile. These agents 

promote water uptake and swelling or act through wicking mechanisms, ensuring swift tablet 

breakup in the oral cavity [7].The primary advantages of dispersible tablets include their ease 

of administration without water, which is particularly useful for young children, geriatric 

patients, and those with swallowing disorders. Their rapid onset of action, potential for 

improved bioavailability by bypassing first-pass metabolism, and the possibility of 

customizing doses make them an attractive formulation for many therapeutic categories [8]. 

They are also ideal for emergency or travel situations where access to water may be limited. 

Moreover, dispersible tablets reduce the risk of choking, a critical consideration in pediatric 

formulations [9].Despite these advantages, there are inherent challenges in the development 

of dispersible tablets. Key among these are limitations in drug loading capacity, difficulty in 

taste masking of bitter drugs, stability issues due to moisture sensitivity, and the need for 

specialized packaging to protect tablets from environmental factors. Furthermore, 

manufacturing such tablets requires a careful balance between disintegration time and 

mechanical strength, often necessitating the optimization of compression forces and 

excipient selection. Cost considerations also arise due to the specialized materials and 

processing involved [10]. 

Various formulation techniques are employed to manufacture orodispersible and dispersible 

tablets. These include direct compression, lyophilization (freeze-drying), spray drying, 

sublimation, molding, mass extrusion, and flash dose technology. Each technique has its own 

set of advantages and limitations. Direct compression is the most commonly used method 

due to its simplicity and cost-effectiveness [11]. It is particularly suitable when the active 

pharmaceutical ingredient (API) is stable and compressible. Freeze-drying offers rapid 

disintegration and improved bioavailability but involves high costs and fragile tablets. 

Sublimation utilizes volatile substances like camphor, which are removed post-compression 

to create porous structures that facilitate rapid disintegration. Spray drying and molding 

techniques are used when a more homogenous distribution or specific matrix structure is 

needed [12].Advances in patented technologies have further revolutionized orodispersible 

tablet formulation. Technologies such as Zydis®, OraSolv®, DuraSolv®, FlashDose®, 

Wowtab®, and Quick-Dis® have demonstrated commercial success in producing fast-

dissolving tablets with excellent mouthfeel, rapid disintegration times, and good mechanical 

properties. These proprietary systems utilize various principles including lyophilization, 

effervescence, and unique excipient blends to enhance performance. For example, Zydis® 

tablets disintegrate within 2–3 seconds on the tongue, leveraging gelatin-based matrices, 
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while OraSolv® uses mild effervescence for improved dispersion. However, many of these 

technologies involve higher manufacturing costs and require specialized equipment [13]. 

The disintegration mechanism of dispersible tablets is multifactorial and depends on the 

properties of superdisintegrants used. Mechanisms include swelling (where excipients 

absorb water and expand), wicking (capillary action draws water into the tablet matrix), 

particle repulsion (electrostatic forces between hydrated particles), deformation recovery 

(particles revert to their original shape upon hydration), and gas evolution (used in 

effervescent tablets where acids and carbonates interact to release CO₂). A proper 

understanding of these mechanisms aids in the rational design of formulations that meet 

rapid disintegration and dissolution criteria [14].In pediatric formulations, special attention 

is given to the safety of excipients. Regulatory agencies such as the European Medicines 

Agency (EMA), U.S. FDA, and Indian Pharmacopeia (IP) have established guidelines to 

restrict the use of potentially harmful excipients in pediatric products. For instance, 

excipients like benzyl alcohol, propylene glycol, and certain colorants are either limited or 

avoided due to known toxicities in children. In light of these considerations, the development 

of pediatric-friendly dispersible tablets necessitates a thorough evaluation of excipient safety 

profiles, along with efficacy, stability, and palatability assessments [15]. 

In recent years, researchers have explored natural and synthetic superdisintegrants to 

enhance the disintegration properties of dispersible tablets. Fenugreek gum, xanthan gum, 

and cassia tora polysaccharides have shown promise as natural alternatives. Studies such as 

those conducted by Prajapati et al. (2024) and Mandal et al. (2024) have reported significant 

improvements in disintegration time and drug release profiles using natural polymers, 

highlighting their potential in pediatric formulations where biocompatibility and safety are 

paramount [16].Moreover, advances in analytical techniques have supported the 

development of robust dispersible formulations. Tools such as FTIR spectroscopy, UV 

spectrophotometry, HPLC, and dissolution testing are used to assess drug-excipient 

compatibility, content uniformity, and release kinetics. These methods are crucial in ensuring 

that the formulated tablets meet pharmacopeial standards and deliver consistent therapeutic 

benefits[17].The present research is focused on the formulation and evaluation of dispersible 

tablets for pediatric use, using Lansoprazole as the model drug. Lansoprazole, a proton pump 

inhibitor, is commonly used in the treatment of acid-related disorders such as 

gastroesophageal reflux disease (GERD), peptic ulcers, and Zollinger-Ellison syndrome. The 

selection of Lansoprazole for pediatric dispersible tablet formulation is justified by the need 

for a rapid-acting, easy-to-administer dosage form that improves the drug’s palatability and 
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bioavailability. Its physicochemical properties, including its sensitivity to acid and moisture, 

demand careful consideration in formulation development[18].In summary, dispersible 

tablets represent a transformative approach in pediatric drug delivery, providing enhanced 

patient compliance, faster onset of action, and improved therapeutic efficacy. However, their 

development entails overcoming technical challenges related to taste masking, moisture 

stability, drug loading, and mechanical integrity [19]. This study aims to address these issues 

through the rational selection of excipients, optimization of formulation parameters, and 

comprehensive evaluation of the final product. The ultimate goal is to deliver a dispersible 

tablet formulation that is not only effective and stable but also acceptable to children, 

ensuring better adherence and clinical outcomes [20]. 

2. MATERIALS AND METHODS 

The present study focused on the formulation and evaluation of dispersible tablets of 

Lansoprazole specifically intended for pediatric patients. The research methodology was 

systematically executed in several phases beginning with the selection and procurement of 

drug and excipients, followed by preformulation studies, formulation development, and 

extensive in vitro evaluations. 

2.1.Materials 

The primary active pharmaceutical ingredient (API) used was Lansoprazole, a proton pump 

inhibitor. The selection of excipients was based on their functionality in dispersible tablet 

formulations. Superdisintegrants such as croscarmellose sodium (Solutab), sodium starch 

glycolate, and crospovidone were employed to ensure rapid tablet dispersion and 

disintegration. Other excipients included microcrystalline cellulose as a diluent, mannitol as 

a sweetening and mouthfeel agent, magnesium stearate as a lubricant, and talc as a glidant 

[21]. 

Table 1.1: List of Chemicals Used 

Sr. No. Chemical Name Manufacturer/Supplier 

1 Lansoprazole Sun Pharma 

2 Croscarmellose sodium Signet Chemical 

3 Sodium starch glycolate Loba Chemie Pvt. Ltd. 
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Sr. No. Chemical Name Manufacturer/Supplier 

4 Crospovidone Loba Chemie Pvt. Ltd. 

5 Microcrystalline Cellulose SD Fine Chemicals 

6 Magnesium Stearate Loba Chemie Pvt. Ltd. 

7 Mannitol Loba Chemie Pvt. Ltd. 

8 Talc Loba Chemie Pvt. Ltd. 

 

2.3. METHODOLOGY 

Preformulation Studies 

Preformulation studies were performed to assess powder characteristics such as bulk density, 

tapped density, compressibility index, Hausner’s ratio, and angle of repose. These 

parameters ensured adequate flow and compressibility of the blend [22]. 

Formulation Development 

Eight formulations (F1 to F8) of dispersible Lansoprazole tablets were prepared using the 

direct compression method. Each formulation varied the concentration of superdisintegrants 

to optimize disintegration time, tablet strength, and drug release. 

Table 1.2: Composition of Dispersible Tablets of Lansoprazole [23] 

Ingredient

s (mg) 
F1 F2 F3 F4 F5 F6 F7 F8 

Lansoprazole 15 15 15 15 15 15 15 15 

Solutab 5 10 15 20 - - - - 

Explotab - - - - 5 10 15 20 

Aspartame 2 2 2 2 2 2 2 2 

Talc 2 2 2 2 2 2 2 2 
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Mg. stearate 2 2 2 2 2 2 2 2 

Avicel 102 174 169 164 159 174 169 164 159 

Total Weight 200 200 200 200 200 200 200 200 

 

2.4.EVALUATION OF POWDER BLEND 

2.4.1.Bulk Density (Db )[24] 

It is the ratio of total mass of powder to the bulk volume of powder. It was measured by 

pouring the weight powder (passed through standard sieve # 20) into a measuring cylinder 

and initial weight was noted. This initial volume is called the bulk volume. From this the 

bulk density is calculated according to the formula mentioned below. It is expressed in 

g/ml and is given by 

M 

Db =    

Vb 

 

 

Where, M is the mass of powder 

 

Vb is the bulk volume of the powder. 
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2.4.2. Tapped Density (Dt ) [25] 

It is the ratio of total mass of the powder to the tapped volume of the powder. Volume was 

measured by tapping the powder for multiple times and the tapped volume was noted. 

Tapping was continued until the difference between successive volumes is less than 2 % 

(in a bulk density apparatus). It is expressed in g/ml and is given by 

M 

Dt = 

Vt 

Where,  M is the mass of powder 

 

Vt is the tapped volume of the powder. 

 

2.4.3. Angle of Repose : [26] 

The friction forces in a loose powder can be measured by the angle of repose (�). It is an 

indicative of the flow properties of the powder. It is defined as maximum angle possible 

between the surface of the pile of powder and the horizontal plane. 

tan ( � ) =  h / r 

�  = tan-1 ( h / r ) 

Where, � is the angle of repose. 

 

h is the height in cms 

r is the radius in cms. 

The powder mixture was allowed to flow through the funnel fixed to a stand at definite 

height (h). The angle of repose was then calculated by measuring the height and radius 

of the heap of powder formed. Care was taken to see that the powder particals slip and 

roll over each other through the sides of the funnel. Relationship between angle of repose 

and powder flow property are shown in table 1.3. 
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Table 1.3: Angle of Repose as an Indication of Powder Flow Properties [27] 

 

Sr. No. Angle Of Repose 

(�) 

Type of Flow 

1 < 25 Excellent 

2 25 – 30 Good 

3 30 – 40 Passable 

4 > 40 Very Poor 

 

2.4.4.Carr’s Index Or % Compressibility [28] 

The Carr's compressibility index, also known as the Carr index or Carr's index, is a 

parameter used to assess the compressibility and flow properties of powdered or granular 

materials, particularly pharmaceutical powders. It is calculated based on the bulk density 

and tapped density of the powder and provides insights into its flowability and compaction 

characteristics.It indicates powder flow properties. It is expressed in percentage and is given 

by following equation 

Dt – Db 

I = ------------- � 100 

Dt 

Where, Dt is the tapped density of the powder and 

Db is the bulk density of the powder. 

 

Table 1.4: Relationship Between % Compressibility and Flowability [29] 

 

% Compressibility Flowability 

5 – 12 Excellent 

12 – 16 Good 

18 – 21 Fair Passable 

COMPUTER RESEARCH AND DEVELOPMENT  (ISSN NO:1000-1239)  VOLUME 25 ISSUE 6 2025

PAGE NO: 958



23 – 35 Poor 

33 – 38 Very Poor 

< 40 Very Very Poor 

 

2.4.5.Hausner Ratio [30] 

Hausner's ratio, is a parameter used to assess the flowability of powdered or granular 

materials, particularly pharmaceutical powders. It is calculated based on the tapped density 

and bulk density of the powder and provides insights into its flow properties. The Hausner 

ratio is defined as the ratio of tapped density to bulk density, and it is calculated using the 

following formula 

Dt 

Hausner ratio = -------- 

Db 

Where, Dt is the tapped density 

Db is the bulk density. 

Lower hausner ratio (<1.25) indicates better flow properties than higher ones (>1.25). 
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2.5. EVALUATION OF DISPERSIBLE TABLETS  

2.5.2.Weight Variation [31-33] 

The weight variation test is a pharmaceutical quality control test performed on tablets and 

capsules to ensure uniformity of dosage units within a batch or lot. It is a critical test to 

verify that each tablet or capsule contains the specified amount of active pharmaceutical 

ingredient (API) and excipients, as stated on the product label. The test verifies that each 

tablet or capsule within a batch contains the specified amount of active pharmaceutical 

ingredient (API) and excipients. This ensures consistent dosing and therapeutic efficacy for 

patients consuming the medication.Regulatory authorities, such as the United States 

Pharmacopeia (USP), European Pharmacopoeia (Ph. Eur.), and others, mandate weight 

variation testing as part of quality control requirements for pharmaceutical products. 

Compliance with these standards is essential for obtaining regulatory approval and 

marketing authorization.By confirming the uniformity of dosage units, the weight variation 

test helps ensure the overall quality and performance of the pharmaceutical product. 

Consistent dosing minimizes the risk of underdosing or overdosing, which could 

compromise treatment outcomes or lead to adverse effects.The test is instrumental in 

assessing batch-to-batch consistency and reproducibility of the manufacturing process. By 

monitoring weight variations across multiple batches, manufacturers can identify trends, 

deviations, or potential issues that may affect product quality and take corrective actions as 

needed.Weight variations outside acceptable limits may indicate manufacturing 

irregularities, such as improper mixing, compression, or filling processes. Early detection 

of such deviations allows manufacturers to investigate root causes, implement corrective 

measures, and prevent recurrence in future batches.Ensuring uniformity of dosage units is 

essential for patient safety. Inaccurate dosing due to weight variations can result in 

suboptimal therapeutic outcomes, treatment failure, or adverse reactions. By conducting 

weight variation testing, manufacturers uphold their commitment to patient safety and well-

being. 20 tablets were selected randomly from the lot and weighted individually to check for 

weight variation. The average weight per unit is then calculated by dividing the total 
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weight by the number of units in the sample. Weight variation specification as per I.P. is 

shown in table 6.6. 

 

Table 1.5:Weight Variation Specification as per IP 

 

Average Weight Of Tablet % Deviation 

80 mg or less �10 

80 mg to 250 mg �7.5 

250 mg or more �5 

 

2.5.3.Hardness [34] 

The hardness test is a crucial quality control measure in pharmaceutical manufacturing, 

particularly for solid oral dosage forms like tablets. Tablet hardness, often measured in terms 

of breaking force or resistance to crushing, provides an indication of the mechanical strength 

and robustness of the tablet. Hardness testing ensures that tablets can withstand handling, 

packaging, and transportation without breaking or crumbling, thereby maintaining their 

integrity and appearance throughout their shelf life.Hardness or tablet crushing strength 

iethe force required to break a tablet in a diametric compression was measured using 

Monsanto tablet hardness tester. It is expressed in kg/cm2. 

2.5.4.Thickness [35] 

The tablet thickness test is a fundamental quality control measure in pharmaceutical 

manufacturing, especially for solid oral dosage forms like tablets. Tablet thickness is 

directly related to the amount of material compressed into each tablet during the 

manufacturing process. Consistent tablet thickness across a batch ensures uniformity in drug 

content and dosage within each tablet. This is critical for achieving consistent therapeutic 

outcomes and ensuring patient safety.Tablet thickness testing provides valuable feedback 

on the performance of tablet compression equipment and formulation parameters. 

Deviations in tablet thickness may indicate variations in raw material properties, 

compression pressure, or equipment calibration. By monitoring tablet thickness during 

manufacturing, manufacturers can identify process inconsistencies, troubleshoot 
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issues, and optimize process parameters to ensure consistent product quality.The thickness 

of the prepared tablets was measured using vernier caliper. It is expressed in mm. 

 

2.5.5.Friability (F): [36] 

The friability test is aimportant quality control measure in pharmaceutical manufacturing, 

primarily for solid oral dosage forms such as tablets. It assesses the mechanical strength and 

resistance to abrasion of tablets during handling, packaging, and transportation. The 

friability test ensures that tablets maintain their physical integrity and withstand mechanical 

stress under normal handling conditions. Tablets with low friability are less likely to break 

or crumble during manufacturing, packaging, shipping, and handling, thereby preserving 

their quality and appearance.Friability testing helps ensure uniformity of drug content within 

tablets. Tablets that are prone to excessive friability may lose drug particles or powder 

during handling, leading to variations in drug content among individual tablets. By 

identifying friable tablets, manufacturers can take corrective actions to maintain dosage 

uniformity and ensure consistent therapeutic outcomes for patients. 

Regulatory authorities, such as the United States Pharmacopeia (USP), European 

Pharmacopoeia (Ph. Eur.), and others, mandate friability testing as part of quality control 

requirements for solid oral dosage forms. Compliance with these standards is essential for 

obtaining regulatory approval and ensuring product quality, safety, and efficacy.Tablets 

with excessive friability may produce fine particles or dust, which can accumulate in 

packaging materials, compromise seal integrity, and affect product stability. By assessing 

tablet friability, manufacturers can evaluate the suitability of packaging materials and 

minimize the risk of contamination, moisture ingress, or degradation during storage and 

distribution. Friability testing helps ensure the safety and efficacy of pharmaceutical 

products. Tablets that are excessively friable may pose a risk of dose variability, incomplete 

drug delivery, or inadequate therapeutic response for patients. By maintaining appropriate 

tablet integrity, manufacturers uphold their commitment to patient safety and well-being. 

Friability of the tablet determined using Roche friabilator. This device subjects the tablet to 

the combined effect of abrasion and shock in a plastic chamber revolving at 25 rpm and 

dropping a tablet at height of 6 inches in each revolution. Pre weighted sample of tablets 

was placed in the friabilator and were subjected to the 100 revolutions. Tablets were de 

dusted using a soft muslin cloth and reweighed. The friability (F) was calculated using 

following formula.
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WInitial- WFinal 

 

F = � 100 

WInitial 

2.5.6.In-Vitro Disintegration Time [37] 

In-vitro disintegration time is a critical parameter measured during pharmaceutical product 

testing, particularly for solid oral dosage forms like tablets and capsules. It refers to the time 

taken for a tablet or capsule to disintegrate into smaller particles or granules when subjected 

to specific conditions in a laboratory setting. Once disintegration occurs, the surface area of 

the dosage form increases, facilitating the dissolution of the active pharmaceutical ingredient 

(API) and its subsequent absorption in the body. In-vitro disintegration time provides 

valuable information about the rate and extent of drug release, which is essential for 

predicting drug absorption kinetics and optimizing therapeutic outcomes.The in-vitro 

disintegration time was determined using USP disintegration test apparatus. A tablet was 

placed in each of the six tubes of the apparatus and one disc was added to each tube. The 

time in seconds/minute taken for complete disintegration of the tablet with no palatable mass 

remaining in the apparatus was measured and recorded. 

2.5.7.Wetting Time [38] 

Wetting time is closely related to the inner structure of the tablets and to the hydrophilicity 

of the excipient. A piece of tissue paper folded double was placed in a Petri plate (internal 

diameter is 6.5 cm) containing 6ml of water. The tablet was placed on the paper and the time 

for complete wetting of the tablet was measured in seconds. The method was slightly 

modified by maintaining water at 37�. Wetting time corresponds to the time taken for the 

tablet to disintegrate when kept motionless on the tongue. 

2.5.8.Content Uniformity [39] 

Ten tablets were randomly selected and tested for their drug content. Each tablet was 

powdered and quantity of powder equivalent to 100 mg of drug was taken and transfer it to 

10 ml of 6.8 pH phosphate buffer. The resulting solution was then diluted appropriately and 

measured using a UV-Visible spectrophotometer at 280nm.. 
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2.5.9.In-Vitro Dissolution Study [40] 

The in-vitro dissolution study was carried out in USP dissolution test apparatus type II 

(paddle) with a dissolution medium of 900 ml of phosphate buffer pH 6.8, at 50 rpm 

(37�0.5�C). 5 ml aliquot was withdrawn at the specified time interval, filtered through 

whatman filter paper, and measured spectrophotometrically after suitable dilution at 285 nm 

using UV-Visible spectrophotometer. An equal volume of fresh medium, which was pre 

warmed at 37�C was replaced into the dissolution medium after each sampling to maintain 

the constant volume throughout the test. The results in the form of percent cumulative drug 

released was calculated. 

2.6. Comparative Study of Optimized Formulation with Standard Marketed 

Formulation 

Comparative dissolution profile between standard marketed LansoprazoleDispersible kids 

tablets formulation and optimizedLansoprazole kids tablets formulation was performed. 

Comparative study was performed in dissolution test device II (paddle design). Phosphate 

buffer pH 6.8 (900 ml) was used as dissolution medium which was adjusted at 37±0.5°C 

throughout study. Speed of device was maintained at 50 rpm. To keep the sink condition, 5 

ml samples were taken at pretended time slot. The amount of sample withdrawn was 

supplanted with similar media in the same volume. Using a UV-visible spectrophotometer, 

collected samples were examined at 280 nm after appropriate dilution [41] 

2.7. Stability Study 

A stability study is a systematic investigation conducted to assess the chemical, physical, 

and microbiological stability of pharmaceutical products under various environmental 

conditions over time. These studies are essential for evaluating the shelf-life, storage 

requirements, and quality attributes of pharmaceutical formulations. The primary purpose 

of stability studies is to determine how the quality attributes of a pharmaceutical product 

change over time under different storage conditions, such as temperature, humidity, light 

exposure, and packaging materials.Stability studies help establish the shelf-life of a product, 

which is the period during which the product remains within acceptable quality standards 

under specified storage conditions. 

The accelerated stability studies were carried out according to ICH guidelines on optimized 

formulation. The formulation was packed in strip of aluminum foil and was 
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stored in stability chamber maintained at 40oC and 75% RH for the period of 3 months. The Tablet were 

evaluated before and after 3 months for change in appearance, Hardness, disintegration time, drug 

content and In vitro drug release [42,43]. 

 

3. RESULTS AND DISCUSSION 

3.1.Preformulation Study 

3.1.1 Determination of Melting Point 

The melting point of Lansoprazolewas determined by capillarymethod, melting point of 

Lansoprazole was found to be 168 to 170°C.Melting point of drug was compared with 

pharmacopoeialstandards, that confirmed the purity of drug sample. 

3.1.2 Solubility 

Lansoprazolewas found to be insoluble soluble in water, and found to be soluble in ethanol, 

dimethyl formamide and DMSO. Found Slightly soluble in methanol. 

3.1.3 UV-Spectroscopy (Determination of λ max) 

The solution containing 10 ug/ml of Lansoprazolein phosphate buffer pH 6.8. was prepared 

and scanned over 200 -800 nm against phosphate buffer pH 6.8. solution as a blank using 

Shimadzu UV spectrophotometer. The maximum wave length was observed at 280nm, 

which match with reported wave length. 

Figure 1.1: UV Absorption Maxima (λ max) of Lansoprazole 
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3.1.4 Standard Calibration Curve of Lansoprazole 

The stock solution is used to prepare 2 to 14μg/ml of Lansoprazolein 6.8 pH phosphate 

buffer and analysed at 280nm. The graph v/s concentration was plotted and data was 

subjected to linear regression analysis. The data of absorbance shown in table 7.1 and 

figure 7.2.The standard calibration curve of Lansoprazole in the concentration 2 μg/ml to 

14μg/ml was straight line. The absorbance increased with increased in concentration. Thus 

the standard curve follows the Beer-Lamberts Law. 

 

Table 1.6: Standard Calibration Curve of Lansoprazole in in PBS pH 6.8 

 

 

Sr. No 

Concentration (µg/ml)  

Absorbance 

0 0 0 

1 2 0.153 

2 4 0.292 

3 6 0.44 

4 8 0.573 

5 10 0.702 

6 12 0.872 

7 14 1.02 
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Figure 1.2: Standard Calibration Curve of Lansoprazole in Phosphate Buffer pH 6.8 

3.1.5 Compatibility Studies (FT-IR) 

Both the polymer and pure drug's infrared spectra are examined. It has been found in this 

investigation that there is no chemical interaction between the polymer and Lansoprazole. 

The major peak in the drug and polymer mixture's infrared spectra was found to remain 

unchanged, indicating that there was no physical interaction due to bond formation between 

the two substances. 

Figure 1.3: IR spectra of Pure Drug Lansoprazole 
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Figure 1.4: IR Spectra of Lansoprazole and Explotab 

3.2.Evaluation Parameter 

3.2.1.Pre compression Parameter 

The micromeritic properties of the powder blends were evaluated to assess their flowability 

and compressibility, which are crucial for consistent tablet weight, content uniformity, and 

overall process efficiency during tablet manufacturing. The parameters analyzed include 

angle of repose, bulk density, tapped density, compressibility index (Carr's Index), and 

Hausner’s ratio.The angle of repose for all formulations ranged from 25.30° to 29.12°. An 

angle less than 30° generally indicates good flow properties.F6 and F5 showed the best flow 

(25.30° and 26.32° respectively), indicating minimal interparticle friction.Slightly higher 

values in F1–F4 and F8 (27–29°) still fall under the “good” range, though indicating slightly 

reduced flow.Bulk density values ranged from 0.17 to 0.175 g/cc, while tapped density 

ranged from 0.187 to 0.199 g/cc.These values were relatively consistent across all batches, 

reflecting uniform particle size distribution and packing characteristics.The compressibility 

index ranged from 6.41% to 13.70%. Values. Below 10% indicate excellent flowability 

(e.g., F5, F4, F8).Between 11%–15% indicate good flow (e.g., F1, F2, F3, F6, F7).F6 and 

F7 had slightly higher compressibility indices, suggesting a more compressible or cohesive 

powder blend.Hausner’s ratio ranged from 1.06 to 1.15. Values less than (≤1.11) suggest 

excellent flowability (F4, F5, F8), while values in the range of 1.12–1.15 indicate good but 

slightly cohesive flow (F1, F2, F3, F6, F7). 

All formulations (F1–F8) exhibited acceptable to excellent micromeritic properties, ensuring 

uniform die filling and consistent tablet weight. These properties are crucial for ensuring 

reproducibility and efficiency in tablet manufacturing processes.The results of micromeritic 
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properties of all batches formulation (F1 to F8)powder blend were showed in table 7.2. 

Table 1.7: MicromeriticsProperties of Powder Blend (F1 to F8) 

 

Batch 
Angle of 

Repose (θ) 

Bulk 

Density 

(g/cc) 

Tapped 

Density 

(g/cc) 

Compressibility 

Index (%) 

Hausner’s 

Ratio 

F1 29.12 0.172 0.196 12.24 1.13 

F2 28.10 0.17 0.191 10.99 1.12 

F3 27.16 0.173 0.194 10.82 1.12 

F4 27.74 0.174 0.19 8.42 1.09 

F5 26.32 0.175 0.187 6.41 1.06 

F6 25.30 0.17 0.197 13.70 1.15 

F7 27.53 0.172 0.199 13.56 1.15 

F8 28.26 0.174 0.192 9.37 1.10 

 

3.2.2.Post Compression Parameters 

The post-compression evaluation of Lansoprazole dispersible tablets (batches F1–F8) was 

carried out to assess their physical and chemical characteristics, including weight variation, 

thickness, hardness, friability, drug content uniformity, disintegration time, and wetting 

time. The findings are summarized below in table 7.3 

3.2.3.Weight Variation 

All formulations exhibited acceptable weight variation, ranging from 198 ± 0.40 mg to 204 

± 0.18 mg. The observed variations were within pharmacopeial limits (±7.5% for tablets 

weighing 130–324 mg, indicating good uniformity in tablet compression and consistent die 

fill during manufacturing. 

3.2.4.Hardness 

Tablet hardness values varied from 5.2 ± 0.60 kg/cm² to 5.6 ± 0.46 kg/cm² . These values 

fall within the acceptable range for dispersible tablets, ensuring mechanical integrity during 

handling, packaging, and transportation. The slight variations may be due to different 

superdisintegrant concentrations or binder interactions. 
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Table 1.8: Post Compression parameters of Dispersible Tablets of Lansoprazole (F1 

to F8) 

 

 

Batch 

Weight 

Variation 

(mg) 

Thickness 

(mm) 

Hardness 

(Kg/Cm2) 

Friability 

(%) 

Drug 

Content 

Uniformity 

(%) 

Disintegration 

Time (sec) 

Wetting 

Time 

(Sec) 

F1 
202 

±0.32 
3.4±0.05 5.2±0.60 0.74±0.30 97.11±0.67 

35.15 

±1.56 

36.15 

±0.18 

F2 
201 

±0.23 
3.5±0.07 5.5±0.41 0.70±0.19 98.72±0.24 

32.10 

±2.10 

35.46 

±0.47 

F3 
203 

±0.26 
3.4±0.07 5.4±0.30 0.67±0.14 97.30±0.45 

38.46 

±2.62 

35.42 

±0.25 

F4 
204 

±0.18 
3.6±1.8 5.5±0.63 0.80±0.18 96.14±0.56 

45.34 

±2.42 

34.14 

±0.81 

F5 
200 

±0.32 
3.4±1.2 5.3±0.51 0.74±0.20 97.24±1.3 

32.72 

±1.30 

38.12 

±0.55 

F6 
203 

±0.22 
3.5±1.2 5.5±0.76 0.67±0.18 99.16±0.56 

28.34 

±2.12 

32.26 

±0.34 

F7 
198 

±0.40 
3.5±1.3 5.6±0.46 0.84±0.33 97.51±0.45 

37.38 

±1.48 

35.29 

±0.31 

F8 
201 

±0.32 
3.6±1.4 5.4±0.28 0.81±0.27 98.24±0.56 

42.30 

±1.50 

38.34 

±0.30 

(SD ± Mean of n=3) 

3.2.5.Thickness 

Tablet thickness ranged between 3.4 ± 0.05 mm and 3.6 ± 1.8 mm. Minor variations were 

observed among the batches, which may be attributed to differences in powder 

compressibility and flow characteristics. Overall, thickness was consistent with the punch 

size (8 mm), and no abnormal swelling or capping was noticed.Consistent tablet thickness 

ensures uniformity of dosage across the batch, contributing to predictable and reliable 

therapeutic outcomes for patients. 
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3.2.6.Friability 

All formulations exhibited friability below 1%, with values ranging from 0.67 ± 0.14% to 

0.84 ± 0.33%, indicating good mechanical strength. Lower friability in F3 and F6 reflects 

better binding and optimal compression force used during tablet production. 

3.2.7.Drug Content 

Drug content was within acceptable limits (85%–115%) for all batches, ranging from 

96.14 ± 0.56% to 99.16 ± 0.56%. This confirms that the drug was uniformly distributed 

throughout the tablet mass, demonstrating good blending and manufacturing practices. 

3.2.8.Disintegration Time 

The disintegration time of eight formulations (F1–F8) containing varying concentrations of 

Solutab and Explotab was evaluated to determine the most effective superdisintegrant and 

its optimal concentration for fast tablet breakdown.The disintegration time decreased as 

Solutab concentration increased from 5 mg (F1) to 10 mg (F2), suggesting an optimal effect 

at 10 mg.Beyond 10 mg, disintegration time increased (F3: 38.46 sec, F4: 45.34 sec), 

possibly due to clumping or gelling at higher concentrations, which may interfere with water 

penetration and matrix breakup.This indicates that 10 mg of Solutab is likely the optimal 

concentration for achieving the fastest disintegration. A similar trend was observed with 

Explotab. Disintegration time decreased from 32.72 sec (F5, 5 mg) to 28.34 sec (F6, 10 

mg), the fastest among all batches.However, as the concentration increased beyond 10 mg, 

disintegration time increased again (F7: 37.38 sec, F8: 42.30 sec), likely due to gel formation 

or excessive swelling that hindered tablet breakup. 

Among the all batches, Explotab at 10 mg (F6) showed the shortest disintegration time 

(28.34 sec), outperforming all other formulations. Both superdisintegrants demonstrated an 

optimum concentration around 10 mg, beyond which disintegration efficiency declined. The 

faster action of Explotab (Sodium Starch Glycolate) could be attributed to its swelling 

mechanism, whereas Solutab (crospovidone) primarily acts by wicking and capillary action. 

The disintegration time of Lansoprazole dispersible tablets is highly dependent on both the 

type and concentration of superdisintegrant used. Explotab at 10 mg (F6) provided the best 

performance, achieving rapid disintegration within 30 seconds, which is ideal for dispersible 

tablets. 
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Figure 1.5 : Disintegrating time of formulation F1 to F8 

3.2.9.Wetting Time 

Wetting time followed a similar trend to disintegration, ranging from 32.26 ± 0.34 seconds 

to 38.34 ± 0.30 seconds. Formulation F6, with the shortest wetting time, may benefit from 

better surface wetting and internal porosity, which promote faster tablet breakdown and 

water penetration. 

From the study it was concluded that, batch F6 demonstrated the most favorable 

combination of post-compression parameters, with excellent hardness, low friability, 

highest drug content, shortest disintegration, and wetting time, making it a promising batch 

for further development. Overall, all formulations met standard pharmacopeial requirements 

for dispersible tablets. 

3.2.10. In-Vitro Dissolution Study 

he in-vitro drug release study was carried out for all eight formulations (F1–F8) using 

different concentrations (5 mg, 10 mg, 15 mg, and 20 mg) of two superdisintegrants: Solutab 

(Crospovidone) and Explotab (Sodium Starch Glycolate). The cumulative percentage drug 

release was measured at various time intervals up to 30 minutes. 

Batch formulation F2, prepared with Solutab 10 mg assuperdisintegrnt showed the highest 

drug release (98.64%) among the Solutab batches, indicating the optimal concentration for 

rapid and complete drug dissolution. BatchF1 (5 mg solutab)also showed good release 

(97.34%), but slightly lower than F2.Increasing Solutab beyond 10 mg (F3 and F4) led to 
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slightly reduced dissolution rates, possibly due to gelling or formation of a viscous barrier 

which hindered drug diffusion. Batch formulation F6 prepared with Explotab 10 mg 

superdisintegrant exhibited the highest overall drug release (100.47%), demonstrating 

excellent disintegration and drug release performance. Like Solutab, increasing Explotab 

concentration beyond 10 mg (F7 and F8) led to no additional benefit, and even slightly 

reduced release was observed (F7: 96.72%, F8: 97.06%).This suggests that 10 mg of 

Explotab is the optimal concentration, possibly due to its efficient swelling mechanism 

promoting rapid drug dispersion. From the dissolution study it ws noticed that, all 

formulations achieved more than95% drug release within 30 minutes, which complies with 

the requirements for dispersible tablets. Explotab performed slightly better than Solutab, 

especially at 10 mg (F6), likely due to its rapid swelling and disintegration capability. Drug 

release was fastest and most complete in F6, aligning with its shortest disintegration time 

(28.34 sec) and excellent micromeritic properties.The in-vitro dissolution study 

demonstrated that the type and concentration of superdisintegrant significantly impact the 

drug release profile of Lansoprazole dispersible tablets. Among all formulations, F6 

(Explotab 10 mg) provided the most rapid and complete drug release, making it the most 

promising formulation. Data for in vitro drug release of dispersible tablets was shown in 

table7.4 and figure 7.6, 7.7, 

7.8 and 7.9. 

Table 1.9: Invitro Dissolution Profile of Dispersible Tablets of Lansoprazole 

 

Time 

(Min) 

Cumulative % Drug Release 

F1 F2 F3 F4 F5 F6 F7 F8 

0 0 0 0 0 0 0 0 0 

5 68.17 

±1.20 

73.62 

±0.88 

64.34 

±0.67 

57.12 

±0.54 

71.52 

±0.66 

81.45 

±1.10 

63.37 

±1.34 

60.33 

±0.56 

10 75.46 

±0.78 

81.25 

±1.66 

70.41 

±1.17 

66.81 

±0.89 

80.83 

±1.56 

90.54 

±2.10 

69.55 

±2.15 

66.71 

±1.31 

15 88.16 

±1.04 

88.41 

±1.95 

80.32 

±1.28 

74.42 

±1.20 

87.3 

±1.32 

96.24 

±1.56 

74.87 

±1.70 

71.56 

±0.78 

20 90.78 

±1.33 

94.67 

±0.67 

88.24 

±1.88 

86.35 

±1.66 

92.31 

±1.77 

99.32 

±1.55 

84.24 

±2.18 

80.56 

±2.45 

25 96.45 98.12 93.57 92.76 96.45 99.67 90.67 91.34 
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±2.10 ±1.24 ±2.25 ±1.08 ±1.56 ±1.63 ±1.22 ±2.19 

30 97.34 

±2.04 

98.64 

±2.30 

96.6 

±1.40 

95.47 

±2.18 

97.2 

±1.88 

100.47 

±2.19 

96.72 

±1.04 

97.06 

±2.33 

(Value are ±SD, n=3) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.6: In vitro Dissolution Profile of formulation F1, F2, F3 and F4 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.7: In vitro Dissolution Profile of formulation F5, F6, F7 and F8 
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Figure 1.8: Comparative In vitro Dissolution Profile of formulation F1to F8 

3.2.11. Comparative Study of Optimized Formulation with Standard Marketed 

Formulation 

In order to performed the comparative study between the optimized Lansoprazoledispersible 

kids tablets formulation (F6) and standard marketed Lansoprazole dispersible kids tablets 

formulation (Junior Lanzol 15mg,CiplaLtd), the comparative in vitro dissolution study was 

determined between two formulations. 6.8 pH buffer solution was chosen as medium of 

study. The optimized formulation (F6) showed 100.47 ±2.19% drug release in 30 min. 

Marketed formulation (Junior Lanzol) gives the drug release of 

99.74 ± 2.32% in 30 min. Both formulation showed almost identical pattern of drug release, 

which confirmed the effective development of Lansoprazole dispersible tablets formulation 

using explotabas superdisintegrant. Further to analysed the dissolution parameter of two 

products, Similarity factor (f2) was calculated. Results showed that f2 value was found to 

79, which was falls in ideal range of 50-100, which indicate significant similarity between 

two formulations. In-vitro comparative dissolution study suggests, similarity between 

optimized formulation (F6) and marketed product (Junior Lanzol). The data of dissolution 

study of both formulation was given in table 7.5 and figure 7.9. 
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Table 1.10: In vitro comparative Dissolution Study of Optimized Lansoprazole 

Formulation (F6) and its Marketed Formulation (Junior Lanzol) 

 

 

Time 

(Min) 

Optimized Lansoprazole 

Dispersible Kids Tablets 

Formulation (F6) 

Marketed Lansoprazole 

Dispersible Kids Tablets 

Formulation 

(Junior Lanzol) 

0 0 0 

5 81.45±1.10 76.38±1.56 

10 90.54±2.10 88.67±2.10 

15 96.24±1.56 95.46±1.60 

20 99.32±1.55 97.3±1.33 

25 99.67±1.63 98.12±1.17 

30 100.47±2.19 99.74±2.16 

Values are mean ± SD (n=3) 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.9: In vitro Comparative Dissolution Study of Optimized 

Formulation (F6) and its marketed formulation (JunioLanzol) 
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3.2.12. Stability Study 

Lansoprazole Dispersible tablets formulation showing promising results in term of 

lowest disintegration time and higher drug release, was selected for stability 

studies. According to ICH guidelines, optimized formulations F6 were stored at 

400C temperature and 75% relative humidity (RH) for a period of 3 months. 

Formulation was evaluated for appearance, Hardness, drug content, disintegration 

time and In vitro drug release. At the end of 3 month no significant difference was 

observed in hardness, drug content, disintegration time and in vitro drug release. 

From the stability study it was concluded that Lansoprazole Dispersible tablets 

formulation F6 was found to be stable. The results of stability data were shown in 

table 1.11. 

Table 1.11: Stability data of Optimized formulation F6 

Formulation 

Code 
Parameter 

Before storage 

(0 month) 

After storage 

(3 month) 

 

 

 

F6 

Hardness (kg/cm2) 5.5±0.76 5.5±0.12 

Drug Content (%) 99.16±0.56 98.64±0.72 

Disintegration Time (sec) 28.34±2.12 
27.21±0.18 

% Drug Release 100.47 ±2.19 99.82±1.31 

 

CONCLUSION 

The present research successfully formulated and evaluated dispersible tablets of Lansoprazole 

aimed at improving pediatric compliance and therapeutic efficacy. Eight different formulations 

(F1–F8) were developed using varying concentrations of superdisintegrants Solutab 

(crospovidone) and Explotab (sodium starch glycolate)—through the direct compression 

method. Among all, formulation F6, which contained 10 mg of Explotab, emerged as the 

optimized batch based on its superior performance in critical evaluation parameters. It 

exhibited the shortest disintegration time (28.34 seconds), the fastest wetting time (32.26 

seconds), and the highest drug release (100.47% within 30 minutes). These outcomes strongly 

suggest that Explotab at an optimized concentration provides efficient swelling and 

disintegration behavior, crucial for pediatric dosage forms where rapid onset and ease of 

COMPUTER RESEARCH AND DEVELOPMENT  (ISSN NO:1000-1239)  VOLUME 25 ISSUE 6 2025

PAGE NO: 977



administration are essential.All evaluated pre-compression and post-compression parameters 

conformed to pharmacopeial limits, indicating the robustness and consistency of the 

formulation process. Furthermore, the comparative in vitro dissolution study with the marketed 

product (Junior Lanzol) demonstrated a similarity factor (f2) of 79, confirming the 

bioequivalence and performance parity of the developed formulation with the existing 

standard. Stability studies conducted as per ICH guidelines over a period of three months at 

accelerated conditions (40°C/75% RH) showed no significant degradation or deviation in the 

key parameters, confirming the formulation's physical and chemical stability. Overall, the study 

establishes that formulation F6 represents a promising child-friendly dosage form of 

Lansoprazole with excellent disintegration, dissolution, palatability, and stability 

characteristics. The optimized dispersible tablet offers a reliable and acceptable alternative to 

conventional pediatric formulations, thereby addressing challenges related to swallowing 

difficulties, poor taste, and non-compliance in pediatric therapy. 
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