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ABSTRACT 
The present study aimed to develop and evaluate a 

fast dissolving oral film of Ketorolac Tromethamine 

using Locust Bean Gum as a natural film-forming 

polymer to achieve rapid drug release and improved 

patient compliance. Oral dissolving films were 

prepared by the solvent casting method, and various 

formulations (F1–F12) were developed by varying 

the polymer and excipient concentrations. Pre-

formulation studies confirmed the identity, purity, 

and physicochemical suitabilityof Ketorolac 

Tromethamine throughorganoleptic evaluation, 

solubility analysis, melting point determination, UV 

spectroscopy (λmax 317 nm), and FTIR studies. The 

formulated films were evaluated forthickness, drug 

content, surface pH, folding endurance, tensile 

strength, and percentage elongation. Among all 

formulations, F10 was identified as the optimized 

formulation, showing highest drug content (99.6%), 

good mechanical strength, acceptable surface pH, 

and excellent flexibility. In vitro drug release studies 

demonstrated rapid drug release, with nearly 

complete release within 8 minutes. Release kinetics 

analysis indicated that the drug release followed 

first-order kinetics (R² = 0.946), suggesting 

concentration-dependent release behavior. Stability 

studies conducted as per ICH guidelines showed that 

the optimized formulation remained stable under 

both long-term and accelerated conditions over 90 

days with only minor changes in evaluated 

parameters. Overall, the developed oral dissolving 

film of Ketorolac Tromethamine using Locust Bean 

Gum proved to be a promising alternative to 

conventional dosage forms,offering rapid onset of 

action, improved patient compliance, and 

satisfactory stability. 

 

Keywords: Ketorolac Tromethamine, Oral 

dissolving film, Locust Bean Gum, solvent casting 

method, fast dissolving film, drug release kinetics, 

ICH stability studies. 

 

 

I. INTRODUCTION 
Oral drug delivery remains the most widely 

accepted and preferred route of administration due 

to its convenience, non-invasive nature, ease of 

manufacturing, and improved patient compliance. 

Conventional oral dosage forms such as tablets and 

capsules are extensively used for systemic drug 

delivery; however, these formulations possess 

several limitations including delayed onset of action, 

difficulty in swallowing, poor patient compliance 

among pediatric and geriatric populations, and 

reduced bioavailability due to hepatic first-pass 

metabolism (Homayunet al., 2019).Among the 

various approaches, fast oral dissolving films 

(FODFs) have emerged as an innovative and 

promising drug delivery system. Fast dissolving oral 

films are thin, flexible polymeric strips designed to 

disintegrate or dissolve rapidly when placed on the 

tongue or oral cavity without the need for water. 

These films release the drug quickly into the saliva, 

allowing rapid absorption through the oral mucosa 

and gastrointestinal tract, thereby providing faster 

onset of therapeutic action. Oral films combine the 

advantages of both solid and liquid dosage forms, 

offering accurate dosing, portability, ease of 

administration, and enhanced patient convenience 

(Mushtaqueet al., 2021). 

Fast dissolving oral films have gained 

considerable attention in recent years because of 

their numerous advantages, including rapid 

disintegration, improved bioavailability, ease of 

swallowing, reduced choking risk, and suitability for 

pediatric, geriatric, and bedridden patients (Saxena 

and Singh 2022).Furthermore, oral films provide 

better stability compared to liquid formulations and 

may partially bypass hepatic first-pass metabolism 

through pregastric absorption. Due to these 

advantages, oral thin films are widely investigated 

for the delivery of analgesics, antihistamines, 

antiemetics, antimigraine agents, and central 

nervous system drugs (Mahanuret al., 2022). 

Locust Bean Gum (LBG), also known as 

carob gum, is a natural polysaccharide obtained 

from the seeds of Ceratoniasiliqua. Chemically, it is 
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a galactomannan composed mainly of mannose and 

galactose units. Locust Bean Gum exhibits excellent 

thickening, swelling, binding, and film-forming 

properties, making it a suitable candidate for 

pharmaceutical applications (Kumar et al., 2025). It 

is widely used as a stabilizer, viscosity-enhancing 

agent, binder, and controlled-release polymer in 

various dosage forms. In oral film formulations, 

Locust Bean Gum can improve film flexibility, 

mechanical strength, hydration capacity, and drug 

release characteristics. Its natural origin and safety 

profile make it an attractive alternative to synthetic 

polymers for the development of patient-friendly 

drug delivery systems (Yuan et al., 2020). 

Ketorolac Tromethamine is a potent non-

steroidal anti-inflammatory drug (NSAID) widely 

used for the short-term management of moderate to 

severe pain. It exhibits analgesic, anti-inflammatory, 

and antipyretic activities primarily through 

inhibition of cyclooxygenase (COX) enzymes, 

thereby suppressing prostaglandin synthesis. 

Ketorolac Tromethamine is commonly prescribed 

for postoperative pain, musculoskeletal pain, dental 

pain, and acute inflammatory 

conditions(Kashperkoet al., 2023). Although the 

drug is highly effective, conventional oral dosage 

forms may show delayed onset of action and may 

cause gastrointestinal irritation due to prolonged 

gastric exposure. Therefore, development of a fast 

dissolving oral film of Ketorolac Tromethamine 

may provide rapid drug release, faster pain relief, 

enhanced patient compliance, and improved 

therapeutic effectiveness(Siddiqui et al., 2022). 

Ketorolac Tromethamine is considered an 

ideal candidate for oral film formulation because of 

its low dose requirement, good aqueous solubility, 

and need for rapid onset of action(Sapkalet al., 

2019).Formulating the drug into a fast dissolving 

film can facilitate immediate drug availability, rapid 

dissolution, and quick absorption, thereby 

improving analgesic response in acute pain 

conditions. Additionally, oral films can offer 

improved convenience for patients who experience 

difficulty swallowing conventional tablets or 

capsules(Murugananthamet al., 2021). 

The present research work focuses on the 

preparation and evaluation of fast oral dissolving 

films of Ketorolac Tromethamine using Locust 

Bean Gum as a natural film-forming polymer. The 

study aims to develop a stable, flexible, rapidly 

dissolving oral film capable of providing immediate 

analgesic action with improved patient compliance 

and enhanced pharmaceutical performance. 

 

II. MATERIALS AND METHODS 
2.1 Chemicals 

Ketorolac Tromethamine were obtained from 

YarrowChemProducts,Mumbai, a reputable supplier 

of analytical reagents. HiMediaLaboratoriesPvt. 

Ltd. provided the LocustBeanGum. 

PolyethyleneGlycol400 was procured from 

MerckLifeSciencePvt. Ltd. SodiumStarch. 

Glycolatewas received from LobaChemiePvt.Ltd.  

SodiumSaccharin was acquired from 

OttoChemiePvt.Ltd. CitricAcid was procured from 

SDFineChemicalsLtd. All other solvents, Chemicals 

and reagents used were of analytical (AR) grade and 

purchased fromCentralDrugHouse 

(CDH),NewDelhi, and ChangshuHongsheng Fine 

ChemicalCo.Ltd. 

2.2 Pre-formulationstudies 

2.2.1 OrganolepticProperties 

The organoleptic properties of Ketorolac 

Tromethamine were evaluated by visual inspection 

under normal laboratory conditions. The drug was 

observed for its color, odor, appearance, texture, 

and physical state(Shetuet al., 2019). 

2.2.2 Solubilitystudy 

Ketorolac Tromethamine was carefully weighed and 

placed into separate clean, dry testtubes. Each 

sample was dissolved in 1 mL of several solvents 

(methanol, ethanol,chloroform, DMSO, acetone, 

and distilled water).To promote dissolution, the 

solutions were correctly mixed, and the solubility of 

each drug in its different solvents was examined and 

recorded (Agent, 2017). 

2.2.3 pH determination 

The pH determination of Ketorolac Tromethamine 

was carried out to evaluate its acidic or basic nature 

in solution. A standard drug solution was prepared 

by accurately weighing a specific quantity of the 

drug and dissolving it in distilled water to obtain a 

uniform solution (Menong, 2020). 

2.2.4 MeltingPoint 

The melting point of Ketorolac Tromethamine was 

determined to assess its purity and confirm its 

identity. A small quantity of the finely powdered 

drug was filled into a sealed capillarytube, ensuring 

uniformpacking without air gaps. The capillarytube 

was thenplaced in a melting point apparatus 

(Lankalapalliet al., 2025). 

2.3 DeterminationofLambdamaxandcalibration 

curve 

2.3.1 Lambda(λ)maxdetermination 

KetorolacTromethaminewasdissolved inmethanolto 

produceastockstandardsolutionwith a concentration 

of 1 mg/mL. To prepare a 100 µg/mL working 

standard solution, the stock solution was diluted 
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with the same solvent. The solution was scanned 

over a wavelength range of 200-400 nm using a 

Shimadzu 1700 double beam UV-visible 

spectrophotometer to find the maximum absorption 

wavelength (λ max). This method accurately 

determines the λmax values for both medications, 

allowing for quantitative analysis and calibration 

curve creation (Mercy et al., 2025). 

 

2.3.2 Preparation ofStandardcalibrationcurve 

analysis 

A standard calibration curve of Ketorolac 

Tromethamine was developed using a UV–Visible 

spectrophotometric method. For this, a primary 

stock solution (100 µg/mL) was prepared by 

accurately weighing 10 mg of the drug and 

dissolving it in methanol, followed bydilution to 

100 mL in a volumetric flask. Fromthisstock 

solution, aseriesofworking standard solutions 

withconcentrations ranging from5 to 35µg/mL were 

prepared byappropriate serialdilution. Each 

prepared solution was scanned at the predetermined 

λmax of Ketorolac Tromethamine using a UV–

Visible spectrophotometer, with methanol serving 

as the blank reference. The absorbance of each 

concentration was recorded three times to minimize 

experimental error and ensure reproducibility, and 

the mean absorbance values were considered for 

analysis (Hammad et al., 2023). 

A calibration curve was then constructed by plotting 

concentration (µg/mL) on the x-axis against 

corresponding absorbance on the y-axis. The linear 

relationship betweenconcentration and absorbance 

was evaluated, and the regression equation along 

with the correlation coefficient (R²) was determined 

to confirm linearity. This calibration curve was 

further utilized for the quantitative estimation of 

Ketorolac Tromethamine in subsequent studies, 

including solubility analysis and in-vitro evaluation 

(Abdelkader et al., 2023). 

 

2.4 FouriertransmissionInfra-Red Spectroscopy 

The Fourier Transform Infrared (FTIR) 

spectroscopy study of Ketorolac Tromethamine was 

performed to identify the functional groups and to 

confirm its structural characteristics. A 

smallquantityofthefinelypowdereddrugwastakenand

mixedthoroughlywithpotassium bromide (KBr) in 

an agate mortar to obtain a uniform mixture. The 

mixture was then compressed using a hydraulic 

press to form a transparent KBr pellet. 

Thepreparedpellet wascarefullyplaced inthesample 

holder oftheFTIRspectrophotometer. The spectrum 

was recorded over a wavelength range of 4000–400 

cm⁻¹ under controlled conditions. Background 

correction was performed using a blank KBr pellet 

prior to sample analysis. The obtained spectrum was 

analyzed for characteristic absorption peaks 

corresponding to different functional groups present 

in the drug molecule. The observedpeaks were then 

compared with standard reference spectra to 

confirm the identity and purity of the drug 

(D’Souza and Kamat 2017). 

 

2.5 Formulation of Oral Dissolving Film of 

Ketorolac Tromethamine Using Locust Beam 

Gum 

Fast-dissolving oral films of Ketorolac 

Tromethamine were prepared by the solvent casting 

method using different film-forming polymers, 

namely Polyvinyl Alcohol (PVA), Hydroxypropyl 

Methylcellulose (HPMC), and Locust Bean Gum, in 

varying concentrations. The polymers were 

dispersed in distilled water under continuous 

stirring to obtain a homogeneous solution. 

Ketorolac Tromethamine was separately dissolved 

in distilled water and incorporated into the 

polymeric solution with constant stirring for 

uniform drug distribution. Excipients such as 

sodium saccharin, citric acid, PEG 400, and glycerin 

were added to improve taste, flexibility, and film 

properties, while DMSO and ethanol were used as 

co-solvents to enhance drug solubility and film 

clarity. The final casting solution was poured into 

leveled Petri dishes and dried at room temperature 

or in a hot air oven until flexible films were formed. 

The dried films were peeled, cut into uniform 2 × 2 

cm strips containing the required drug dose, and 

stored in airtight containers for further evaluation. 

(Reichel et al., 2025). 

 

Table1: Composition of Formulation 

Ingredients F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 

Ketorolac 

Tromethamine(mg) 

10 10 10 10 10 10 10 10 10 10 10 10 

PolyvinylAlcohol 

(PVA)(mg) 

40 50 60 70 - - - - - - - - 

HPMC (mg) - - - - 40 50 60 70 - - - - 

LocustBeanGum (mg)         40 50 60 70 
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PEG400 (mg) 10 10 10 10 10 10 10 10 10 10 10 10 

SodiumSaccharin (mg) 20 20 20 20 20 20 20 20 20 20 20 20 

CitricAcid (mg) 40 40 40 40 40 40 40 40 40 40 40 40 

DMSO(ml) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

Glycerin(ml) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Ethanol (ml) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Water q.s q.s q.s q.s q.s q.s q.s q.s q.s q.s q.s q.s 

 

2.6 EvaluationparametersofOralFilmformulation 

Allthe prepared formulations were subjected for preliminary screening to check the effect of various polymer 

combinations. 

2.6.1 ThicknessMeasurement 

The thicknessofthe preparedfilmswas measured using a micrometer screw gauge.Readings were taken at 

different points such as the center and edges of the film to ensure uniformity. The average of these readings was 

recorded as the final thickness. This helps in confirming uniform casting of the film (Wang et al., 2018). 

2.6.2 FoldingEndurance 

Folding endurance was determined by repeatedly folding a small strip of film at the same 

placeuntilitbroke.Thenumberoftimesthefilmcouldbefoldedwithoutcrackingor breaking was recorded as folding 

endurance. A higher value indicates better flexibility andmechanical strength (Balaet al., 2018). 

2.6.3 PercentageElongation 

Percentage elongation was calculated by stretching the film until it showed deformation and measuring the 

increase in length. It was determined using the formula: 

Percentage Elongation=Initial Length of Strip / Increase in Length of Strip×100 

Thisparameterindicatestheelasticityandstretchabilityofthefilm. 

2.6.4 TensileStrengthandMechanicalProperties 

Tensile strength was evaluated by applying force to the film until it broke. The maximumload at the breaking 

point was recorded and used in the calculation: 

Tensile Strength= Load at Failure/Strip Thickness × Strip Width×100 

This test determines the mechanical strength and durability of the film during handling and administration. 

2.6.5 SurfacepHDetermination 

The surface pH of the film was measured to ensure compatibility with the oral cavity. The filmwas allowed to 

swellina smallamount ofdistilled water, and apH electrode was placed on its surface until a stable reading was 

obtained. A pH close to neutralensures non-irritancy and patient comfort (Matzeuet al., 2021). 

2.6.6 DrugContent Uniformity 

Drugcontent wasdeterminedbycuttinga4cm²areaofthe filmanddissolving it in50 mLof phosphate buffer (pH 6.8) 

with continuous stirring. The solution was filtered using Whatman filter paper, and the filtrate was analyzed 

using a UV spectrophotometer at the specified wavelength. The drug content was calculated using the formula: 

Drug Content (%)=Actual Drug Content/Theoretical Drug Content×100 

Thisensuresuniformdistributionofthedrugwithinthefilmandaccurate dosing. 

 

2.7 In-vitroDrugReleaseStudyUsingDissolutionApparatus(USPTypeII) 

In-vitro drug release studies of Ketorolac Tromethamine mouth dissolving films were performed using a USP 

Type II dissolution apparatus (paddle method) in 900 mL phosphate buffer (pH 6.8) maintained at 37 ± 0.5°C. 

The paddle speed was adjusted to 50–75 rpm, and films containing a fixed dose of drug were placed in the 

dissolution medium. Samples were withdrawn at predetermined intervals, replaced with fresh buffer to maintain 

sink conditions, filtered, and analyzed using a UV–Visible spectrophotometer at the λmax of Ketorolac 

Tromethamine. The cumulative percentage drug release was calculated and plotted against time to obtain the 

release profile. The formulations exhibited rapid drug release due to fast hydration and disintegration of 

hydrophilic polymer matrices, indicating suitability for quick onset of action and enhanced bioavailability. 

The release data were further fitted into various kinetic models including zero order, first order, Higuchi, and 

Korsmeyer–Peppas models to determine the mechanism of drug release. Zero-order kinetics describes 

concentration-independent drug release, whereas first-order kinetics depends on the remaining drug 

concentration. The Higuchi model explains diffusion-controlled release from the polymer matrix, while the 

Korsmeyer–Peppas model helps identify the release mechanism based on the release exponent value. These 
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kinetic studies provide valuable information regarding the drug release behavior and diffusion characteristics of 

the prepared mouth dissolving films(Adroveret al., 2018). 

 

2.8 StabilityStudies(ICHGuidelines) 

Short-term stability studies of the oral dissolving films were carried out according to International Council for 

Harmonisation (ICH) guidelines to evaluate the stability of the formulation under controlled storage conditions. 

The films were stored at 25°C ± 2°C and 60 ± 5% relative humidity for a period of 90 days and evaluated at 

regular intervals for parameters such as drug content, surface pH, and folding endurance. The study showed only 

slight variations in the evaluated parameters, indicating that the films maintained their physical integrity, 

mechanical properties, and drug release characteristics throughout the storage period. These results confirmed 

the stability and suitability of the formulation under normal storage conditions. (Jîtcăet al., 2023). 

 

III. RESULTSANDDISCUSSION 
3.1 Pre-formulationstudyofdrug 

3.1.1 Organolepticproperties 

Table2:OrganolepticpropertiesofKetorolac Tromethamine 

Drug Organolepticproperties Observation 

 

Ketorolac Tromethamine 

Colour Whitetooff-white 

Odour Odorless 

Appearance Crystallinepowder 

State Solid 

 

3.1.2 pH and Melting point determination ofKetorolacTromethamine 

Table3:pHand Melting point ofKetorolacTromethamine 

Drugs Reference 

(pH) 

Observed 

(pH) 

Observed (Melting point) Reference (Melting point) 

KetorolacTrom

ethamine 

6.2to7.9 7.67 166.08°C 160°C-170°C 

 

3.1.3 Calibration curve of Ketorolac Tromethamine 

Table4:CalibrationcurveofKetorolacTromethamine 

Concentration(µg/ml) Absorbance(nm) 

2 0.121 

4 0.238 

6 0.343 

8 0.455 

10 0.568 

12 0.679 

Mean 0.400667 

SD 0.208049 
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Graph 1: Calibration curveofKetorolac Tromethamine 

 

3.1.4 Functionalgroup identifiedby Fouriertransforminfrared(FTIR)study 

➢ FTIRofKetorolac Tromethamine 

 

 
Graph 2: FTIR of Ketorolac Tromethamine 

 

Table5:InterpretationofIRspectrumofKetorolacTromethamine 

Peak obtained Referencepeak Functionalgroup Nameof functionalgroup 

3600.12 3700-3584 O-Hstretching alcohol 

2979.88 3000-2840 C-H Stretching alkane 

1560.35 1600-1300 N-OStretching nitrocompound 

1420.21 1440-1395 O-Hbending carboxylicacid 

1247.85 1250-1020 C-Nstretching amine 

1162.09 1205-1124 C-O stretching tertiaryalcohol 

1061.66 1070-1030 S=O stretching sulfoxide 

 

3.2 EvaluationParametersfortheFormulationF1-F12 

Table6:Thickness,DrugContent, andsurface pHforFormulationsF1–F12 

Formulation Thickness(mm) DrugContent(%) SurfacepH 

F1 0.33±0.06 92.4±0.02 6.3 

F2 0.35±0.05 93.1±0.45 6.2 
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F3 0.40±0.04 94.0±0.15 6.4 

F4 0.31±0.01 91.8±0.38 6.5 

F5 0.37±0.07 93.6±0.52 6.3 

F6 0.42±0.04 94.5±0.45 6.4 

F7 0.36±0.05 95.0±0.25 6.3 

F8 0.38±0.03 95.8±0.18 6.4 

F9 0.34±0.04 94.9±0.42 6.5 

F10 0.41±0.06 99.6±0.33 6.7 

F11 0.32±0.02 95.2±0.27 6.4 

F12 0.39±0.05 96.1±0.36 6.5 

 

Table 7: Folding Endurance, %Elongation, and Tensile Strength ofFormulations F1–F12 

Formulation FoldingEndurance %Elongation TensileStrength(g/cm²) 

F1 9.0 6.0 48.41 

F2 10.0 7.0 45.32 

F3 13.0 7.0 56.67 

F4 14.0 11.0 64.21 

F5 12.0 9.0 53.21 

F6 9.0 7.0 45.64 

F7 12.0 8.0 56.43 

F8 11.0 8.0 54.82 

F9 10.0 6.0 47.56 

F10 15.0 12.0 66.35 

F11 13.0 10.0 58.74 

F12 14.0 11.0 62.48 

 

 
Graph 3:GraphicalrepresentationofFoldingEndurance,%Elongation,andTensile Strength 

 

Table8:%DrugreleaseofformulationF1to F12 
Time F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 

0min 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

1min 22.18% 24.63% 23.41% 26.89% 25.12% 27.45% 23.98% 28.36% 26.74% 29.58% 24.21% 27.09% 

2min 50.37% 53.84% 52.19% 56.72% 54.08% 55.96% 51.45% 57.83% 56.10% 60.22% 53.67% 57.04% 

3 min 74.28% 77.65% 76.31% 80.94% 78.12% 79.88% 75.26% 82.11% 80.57% 84.36% 77.93% 81.48% 

4 min 83.91% 86.44% 85.12% 88.69% 86.03% 87.58% 84.27% 89.73% 88.14% 91.52% 85.66% 88.97% 

5 min 89.62% 91.08% 90.47% 92.96% 91.25% 92.13% 89.38% 94.21% 92.77% 95.64% 90.83% 93.55% 

6 min 92.74% 94.11% 93.68% 95.09% 94.23% 95.02% 92.56% 96.31% 95.48% 97.12% 93.85% 96.03% 

7 min 94.53% 95.37% 95.08% 96.24% 95.86% 96.71% 94.92% 97.68% 96.85% 98.41% 95.63% 97.29% 

8 min 96.91% 97.52% 97.18% 98.03% 97.11% 97.84% 96.67% 98.39% 97.96% 99.85% 97.04% 98.61% 
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3.3 Releasekineticsstudyoforaldissolvingfilm 

Table 9: Release kinetics study 

 

Time(Min) 

cumulative%

drug 

released 

% drug 

remaining 

Square 

roottime 

logCumu% 

drug 

remaining 

logtime logCumu%dr

ug released 

0 0 100 0.000 2.000 0.000 0.000 

1 29.58 70.42 1.000 1.848 0.000 1.471 

2 60.22 39.78 1.414 1.600 0.301 1.780 

3 84.36 15.64 1.732 1.194 0.477 1.926 

4 91.52 8.48 2.000 0.928 0.602 1.962 

5 95.64 4.36 2.236 0.639 0.699 1.981 

6 97.12 2.88 2.449 0.459 0.778 1.987 

7 98.41 1.59 2.646 0.201 0.845 1.993 

8 99.85 0.15 2.828 -0.824 0.903 1.999 

 

 
Graph 4:GraphicallyRepresentationofDrugReleaseStudy 

 

3.3.1 Correlation value (R2 value) 

Table10:Correlationvalue(R2value) 

Formulation Model Kineticparametervalues 

 

 

OralFilm 

ZeroOrder R2=0.771 

First Order R²= 0.946 

Higuchi R²= 0.771 

Korsmeyerpeppas R²= 0.548 

 

 
Graph 5: GraphicallyRepresentation ofKineticParameter 
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Graph 6: Zeroordermodel 

 
Graph 7:Higuchimodel 

 
Graph 8:Firstordermodel 

 
Graph 9:Higuchimodel 

 

3.4 StabilityStudies(ICHGuidelines)  

Table 11: Stability Studies 

Parameter Initial(0Day) 30Day

s 

60Day

s 

90Days Observation 

DrugContent 

(%) 

99.6 99.4 99.2 98.9 Slightgradualdecrease,but within 

acceptable limits indicatinggoodstability 

SurfacepH 6.7 6.5 6.6 6.4 Nosignificantchange;remains skin-

compatiblethroughout study period 

Folding 

Endurance 

15 13 14 12 Minorreductionovertime, 

indicatingslightlossof flexibility 

 

Discussion 

The present study successfully developed 

and evaluated fast dissolving oral films of Ketorolac 

Tromethamine using different concentrations of 

PVA, HPMC, and Locust Bean Gum by the solvent 

casting method. Preformulation studies confirmed 

the purity, identity, and suitability of Ketorolac 

Tromethamine for oral film formulation. The drug 

exhibited characteristic organoleptic properties, 

acceptable pH, proper melting point, and λmax at 

317 nm, which were in agreement with standard 

reference values. The calibration curve showed good 

linearity within the selected concentration range, 

confirming the reliability of the UV 

spectrophotometric method for drug estimation. 

FTIR studies revealed the presence of characteristic 

functional groups without significant alteration, 

indicating compatibility between the drug and 

excipients. All prepared formulations (F1–F12) 

showed satisfactory physicochemical properties 

with acceptable thickness, drug content uniformity, 

and surface pH suitable for oral administration. 

Among all formulations, F10 demonstrated the best 

overall performance with maximum drug content, 

near-neutral surface pH, and uniform thickness, 

indicating efficient drug distribution and better 

patient compatibility. 

Mechanical evaluation revealed that 

formulation F10 possessed superior folding 

endurance, tensile strength, and percentage 

elongation, suggesting excellent flexibility, 

elasticity, and mechanical stability. These improved 

properties may be attributed to the optimized 

polymer concentration and effective plasticizer 

interaction, which enhanced film integrity and 

resistance to mechanical stress. The in-vitro drug 

release study showed rapid drug release from all 

formulations due to the hydrophilic nature of the 

polymer matrix, with formulation F10 achieving 

approximately 98% drug release within 7 minutes. 
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Release kinetic analysis indicated that the optimized 

formulation followed first-order kinetics, suggesting 

concentration-dependent drug release behavior. 

Stability studies conducted according to 

ICH guidelines demonstrated that the optimized 

formulation remained stable over 90 days with only 

minor changes in drug content, surface pH, and 

folding endurance. The results confirmed that the 

formulation retained its physicochemical properties, 

mechanical strength, and overall stability during 

storage. Overall, the study concluded that 

formulation F10 is the optimized fast dissolving oral 

film formulation of Ketorolac Tromethamine with 

excellent mechanical properties, rapid drug release, 

and satisfactory stability characteristics suitable for 

further pharmaceutical development. 

 

IV. CONCLUSION 
The study successfully developed and 

evaluated a fast dissolving oral film of Ketorolac 

Tromethamine using Locust Bean Gum as a film-

forming polymer. The solvent casting method 

produced uniform films with satisfactory 

physicochemical, mechanical, and drug release 

properties. Among all formulations, F10 emerged 

asthe optimized formulationdue to its superior drug 

content uniformity, mechanical strength, acceptable 

surface pH, and rapid disintegration and drug 

release characteristics. 

The optimized film demonstrated rapid drug 

release (almost complete release within 8 minutes), 

making it suitable for quick onset of analgesic 

action, which is particularly beneficial for pain 

management therapy. The release followed first-

order kinetics, indicating concentration-dependent 

drug diffusion and dissolution behavior. Stability 

studies confirmed that the formulation remained 

stable under both long-term and accelerated 

conditions as per ICH guidelines, with no significant 

degradation or loss of performance over 90 days. 

Overall, the developed oral dissolving film of 

Ketorolac Tromethamine using Locust Bean Gum 

represents a promising alternative to conventional 

dosage forms, offering improved patient 

compliance, faster therapeutic action, and good 

formulation stability, making it suitable for further 

scale-up and clinical evaluation. 
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