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ABSTRACT: 

The formulation of sublingual films of Lumateperone Tosylate a second-generation 

antipsychotic that works by modulating dopamine, serotonin, and glutamate 

neurotransmitters, was carried out in current research work. The prepared 

formulation evaluated through nine trial batches, with various parameters 

assessed for performance. The key components of the formulation included three 

types of film-forming polymers: Pullulan, HPMC E5 LV, and Lycagel, along with 

three types of plasticizers to improve flexibility and elasticity. Sucralose was used 

as a sweetener to enhance the taste. Additionally, a drug release study revealed 

that Lycagel batches demonstrated faster drug release compared to HPMC E5 LV 

and Pullulan, with over 90% of the drug released within 20 minutes. The T9 batch 

showed the highest drug release, achieving 95% in just 15 minutes. In conclusion, 

the T9 batch was considered the most promising formulation due to its 

combination of Lycagel as the film former, glycerin as the plasticizer, and its rapid 

disintegration and drug release characteristics. Further studies, including Design of 

Experiments (DoE), was conducted to optimize the formulation.  
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INTRODUCTION 

Lumateperone Tosylate is a second-generation 

antipsychotic that works by modulating dopamine, 

serotonin, and glutamate neurotransmitters, specifically 

indicated for the treatment of schizophrenia in adults. As a 

newly approved second-generation antipsychotic, 

Lumateperone offers a modern therapeutic option for 

managing this challenging mental health condition. The 

drug has a half-life of approximately 18 hours, allowing for 

convenient once-daily dosing. The available oral doses in 

capsules are 10.5 mg, 21 mg, and 42 mg, all taken once 

daily. However, it is important to note that Lumateperone 

has a relatively low bioavailability of 4.4%, primarily due to 

extensive first-pass metabolism, which can reduce its 

overall effectiveness when administered orally. 

Lumateperone is currently available in the market as an 

immediate-release capsule, specifically formulated for the 

treatment of schizophrenia.  While this form is effective, it 

may present challenges for some patients, particularly 

those who have difficulty swallowing pills. To enhance 

patient compliance, especially for individuals with 

schizophrenia who may struggle with swallowing, we 

propose the development of fast-dissolving Sublingual 

films containing Lumateperone Tosylate. This innovative 

delivery method would facilitate rapid absorption of the 

medication through the oral mucosa, bypassing the 

gastrointestinal tract and the first-pass metabolism. By 

providing an alternative administration route, these 

sublingual films could significantly improve the overall 

treatment experience for patients, reducing the frequency 

of dosing and addressing common swallowing difficulties. 

This formulation represents a promising advancement in 

the management of schizophrenia and gives a quick onset 

of action after taking with or without water, making 

treatment more accessible and user-friendly. 

Sublingual Films 

Sublingual films are a modern and innovative 

dosage form designed for the rapid delivery of therapeutic 

agents via the sublingual route, which involves placing the 

film under the tongue for absorption into the bloodstream. 

http://www.jpsbr.org/
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This delivery method capitalizes on the rich vascular supply 

of the sublingual mucosa, enabling swift onset of action 

while bypassing the gastrointestinal tract and first-pass 

metabolism. As a result, sublingual films have garnered 

considerable interest in pharmaceutical development for 

various therapeutic applications. 

Here are some types of sublingual film formulations:  

• Solid dispersion-based sublingual films 

These films can be evaluated for their folding endurance, 

which is the number of folds needed to break the film.  

• Fast dissolving buccal films 

These films can be characterized in vitro to determine 

their disintegration time. The high hydrophilicity of the 

excipients can indicate a fast dissolution of the film.  

• HPMC-based films 

Chitosan can be used as a mucoadhesive agent to 

enhance drug permeability in these films. HPMC polymer 

is commonly used in pharmaceutical applications due to 

its affordability, ease of manufacture, and widespread 

regulatory acceptance.  

The sublingual and buccal routes of administration can be 

effective alternatives to the traditional oral route, 

especially when a rapid onset of action is 

required. Mucoadhesive films are a well-accepted dosage 

form among patients and prescribers, especially for 

paediatric and geriatric patients. 

 

Sublingual film is a thin film with an area of 5-20 cm2 

containing an active ingredient. The immediate dissolution, 

in water or saliva, respectively, is reached through a special 

matrix from water-soluble polymers. A typical composition 

contains the following: 

Table 1 Composition of film 

Sr. 

No 

Composition of strip Quantity 

1 Active pharmaceutical agent 1-25% 

2 Film-forming polymer 40-50% 

3 Plasticizer 0-20% 

4 Saliva-stimulating agent 2-6% 

5 Sweetening agent 3-6% 

6 Flavoring agent 10% 

Material and Methodology 

All material required for the preparation of the formulation 

was procured either from the institute or as a gratis sample 

from pharma industries. The standard curve of 

Lumateperone tosylate in phosphate buffer pH 6.8 was 

prepared in UV UV-Visible spectrophotometer at λmax 

244nm. Using a concentration range 10 to 50 µg/ml, the 

linearity was observed as shown in the image. 

 

Figure 1 Calibration curve of Lumateperone tosylate at 244nm in 
Phosphate buffer pH 6.8 

The characterization of the drug, including a drug excipient 

compatibility study, was done. The solvent evaporation 

method was selected, and a laboratory-sized 9 cm 

diameter petri dish was used. The dose was calculated 

accordingly. 

Based on preliminary trials for Pullulan, HPMC E5LV, and 

Lycagel VS 720  as film-forming polymers, Lycagel VS 720  

was selected for further study and optimization. Using 2 

independent variables i.e., Lycagel VS 720 as film forming 

polymer and Glycerin as plasticizer at 3 levels, a 32 factorial 

design was selected for optimization of Sublingual Films. 

Total 9 batches were prepared and were evaluated for 

Weight Variation, Film Thickness, folding endurance                                                                                                           

film thickness, folding endurance, surface pH were 

evaluated. 

Table 2 Trial batches with different polymers 

Batch Tensile 

Strength 

(kg/cm2) 

(n=3) 

Percentage 

Elongation 

(n=3) 

Disintegratio

n Time (Sec.) 

(n=3) 

%Drug 

content 

(n=3) 

T1 10.5±0.4 11±1.3 67±1 97.5±0.3 

T2 11.6±0.2 12±2.1 71±3 98.1±0.5 

T3 12.2±0.3 14±1.8 61±1.2 98.9±0.9 

T4 15.6±0.7 22±1.2 78±5 97.2±0.8 

T5 16.9±0.2 26±1.5 85±4 96.9±0.5 

T6 18.4±0.4 27±2.5 80±1.8 97.4±0.7 

T7 14.5±0.6 32±3.1 55±2 98.5±0.6 

T8 15.1±0.2 34±2.3 54±3 98.8±0.8 

T9 15.9±0.4 38±2.5 36±4 99.5±0.3 

 

Weight Variation: All batches (T1-T9) were within an 

acceptable range, indicating consistency in manufacturing. 
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Film Thickness: Thickness ranged from 0.048 mm to 0.057 

mm, which is typical for mouth-dissolving films. 

Folding Endurance: The films exhibited satisfactory folding 

endurance, ensuring durability during handling. 

Surface pH: The pH was found between 6.8 and 7.1, making 

the films close to neutral, which is ideal for oral mucosa 

contact. 

Tensile Strength & Elongation:  

Tensile strength and % elongation was higher in Lycagel 

compared to HPMC E5 and pullulan. 

Pullulan showed even higher value than HPMCE5, which 

suggests better mechanical properties and flexibility. 

Elasticity: The T9 batch, which used Lycagel as a film former 

and glycerin as a plasticizer, showed the best elasticity. 

Drug Content: All batches showed drug content within an 

acceptable range. 

Disintegration Time:  

The T9 batch exhibited the lowest disintegration time at 36 

seconds, the shortest across all formulations. 

Disintegration time is a crucial parameter for mouth-

dissolving films, and T9 emerged as the most satisfactory 

formulation due to this characteristic. 

T9 Batch was considered the most promising formulation 

based on its combination of lycagel as the film former, 

glycerin as the plasticizer, and the shortest disintegration 

time.  

Drug release study: - 

The drug release study conducted on T1-T9 batches 

revealed that Lycagel batches demonstrated faster drug 

release compared to HPMC E5LV and Pullulan batches. 

Specifically, Lycagel batches achieved over 90% drug 

release within 20 minutes, with the release occurring even 

faster (90% in 15 minutes). Among all the batches, T9 

showed the highest drug release, reaching 95% in 15 

minutes. As a result, the T9 batch is considered the 

optimized formulation, and further studies, including 

Design of Experiments (DoE), will be conducted to refine 

the formulation. 

Factorial design: based on the obtained results, the Lycagel 

VS 720 was selected as variable X1 and Glycerin as variable 

X2, and factorial design was selected. With 2 factors and 3 

levels total of 9 batches were prepared, and using 

statistical software, the data were evaluated.  

 

Figure 2 Drug release study of T1-T9 batches 

Tensile Strength & Elongation:  

Tensile strength and % elongation of F1-F9 batches were 

checked and found in the range of 9.1 to 26.8 and 19.2 to 

39.8, respectively. The elongation was increasing with 

increased polymer concentration. As well as tensile 

strength was also affecting the variable concentration of 

polymer. 

Elasticity: The F9 batch, which used lycagel as a film former 

and glycerin as a plasticizer, showed the best elasticity. 

Drug Content: All batches showed drug content within an 

acceptable range. 

Disintegration Time:  

The F1 batch exhibited the lowest disintegration time at 14 

seconds, the shortest across all formulations. 

Disintegration time is a crucial parameter for mouth-

dissolving films, and F1 emerged as the most satisfactory 

formulation due to this characteristic. 

F1 Batch was considered the most promising formulation 

based on its combination of lycagel as the film former, 

glycerin as the plasticizer, and the shortest disintegration 

time.  

 

Figure 3 Weight variation data for batch F1 to F12 
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Figure 4 Folding endurance of batch F1 to F9 

 

Figure 5 Disintegration time of of batch F1 to F9 

 

Figure 6 drug release data of batch F1 to F9 

 

Figure 7 Drug Release study of factorial batches F1 to F9 

 

Tensile Strength & Elongation:  

Tensile strength and % elongation of  F1-F9 batches were 

checked and found in the range of 9.1 to 26.8 and 19.2 to 

39.8 respectively. The elongation was increase the with 

increased in polymer concentration. As  well as tensile 

strength was also affect the variable concentration of 

polymer. 

Elasticity: The F9 batch, which used lycagel as a film former 

and glycerin as a plasticizer, showed the best elasticity. 

Drug Content: All batches showed drug content within an 

acceptable range. 

Disintegration Time:  

The F1 batch exhibited the lowest disintegration time at 14 

seconds, the shortest across all formulations. 

Disintegration time is a crucial parameter for mouth-

dissolving films, and F1 emerged as the most satisfactory 

formulation due to this characteristic. 

F1 Batch was considered the most promising formulation 

based on its combination of lycagel as the film former, 

glycerin as the plasticizer, and the shortest disintegration 

time.  

Statistical analysis of Response 1: Folding Endurance: 

 

Figure 8 3D response surface graph for response 1 

The statistical model for Response, Folding showed F-value 

of 902.28 implies the model is significant based on p value. 

There was only a 0.01% chance that an F-value this large 

could occur due to noise. 



J Pharm Sci Bioscientific Res. 2025. 13 (1): 107-113                                                                                                        ISSN NO. 2271-3681  

 

111 
Ankoliya M et al  

 Statistical analysis of Response 2: Disintegration Time  

The statistical analysis model for the disintegration time 

showed the F-value of 152.50 implies the model is 

significant. There is only a 0.08% chance that an F-value this 

large could occur due to noise. 

 

Figure 9 3D response surface graph for response 2 

 

Statistical analysis of Response 3 Drug Release at 5 min 

 

Figure 10 3D response surface graph for response 3 

Statistical analysis of Response 3 Drug Release at 5 min 

showed Model F-value of 210.00 implies the model is 

significant. There is only a 0.05% chance that an F-value this 

large could occur due to noise. 

The validation of all three-response model was done using 

batch preparation using software data. Batch preparation 

was done according to the data provided by design 

software data and all three responses were evaluated and 

compared with predicted data. The modal thus was 

validated based on minimal error. The errors found in all 

cases were less than 5%. 

 

Figure 11 Overlay Plot after validation of the model 

The overlay plot was prepared for best outcome output as 

shown in above image. The final batch was prepared as an 

optimized batch. All the evaluations were performed 

including a one month stability study. 

CONCLUSION 

The formulation of sublingual films of Lumateperone 

Tosylate was evaluated through nine trial batches (T1-T9), 

with various parameters assessed for performance. The 

key components of the formulation included three types of 

film-forming polymers: Pullulan, HPMC E5 LV, and Lycagel, 

along with three types of plasticizers to improve flexibility 

and elasticity. Sucralose was used as a sweetener to 

enhance the taste. Additionally, a drug release study 

revealed that Lycagel batches demonstrated faster drug 

release compared to HPMC E5 LV and Pullulan, with over 

90% of the drug released within 20 minutes. The T9 batch 

showed the highest drug release, achieving 95% in just 15 

minutes. In conclusion, the T9 batch was considered the 

most promising formulation due to its combination of 

Lycagel as the film former, glycerin as the plasticizer, and 

its rapid disintegration and drug release characteristics. 

Based on that factorial design was applied and analysis of 

Factorial design was done using DoE software. Validation 

of design was done. The optimized batch  was subjected for 

Stability study and found stable for 1 month yet further 

stability study is yet to be performed and the formulation 

is yet to be tested for ex vivo and invivo performance. 
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