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1. INTRODUCTION 

Polymers are large molecular compounds made of 

repeating monomer units and are widely used in the 

pharmaceutical and biomedical industries. Natural 

polymers, sourced from plants and animals, are 

particularly important due to their biodegradability, non-

toxicity, and cost-effectiveness compared to synthetic 

polymers. These polymers are utilized in various dosage 

forms, including films, beads, and nanoparticles, acting 

as binders, matrix formers, or drug-release modifiers(1-

9). 

 

Orally disintegrating films (ODFs), or thin films, are a 

type of drug delivery system that hydrates and dissolves 

rapidly on the tongue, releasing the active 

pharmaceutical ingredient (API). This technology is 

particularly beneficial for patients with dysphagia. 

FDOFs are known for their rapid absorption through the 

sublingual and buccal mucosa, leading to a quick onset 

of drug action. However, challenges such as dose 

uniformity and limited drug loading capacity (typically 

less than 75 mg) must be addressed (8-16). 

 

2. MATERIALS AND METHODS 

Lacosamide was obtained as a gift sample from Bioplus 

Life Science, Bangalore, while other excipients like 

Carbopol, sodium starch glycolate, and HPMC were 

sourced from Loba Chemie Pvt. Ltd. 

 

2.1. Preformulation Studies 

Preformulation studies were conducted to characterize 

the physical and chemical properties of Lacosamide. This 

included organoleptic evaluation, solubility in different 

solvents, identification using FTIR spectroscopy, and 

determination of moisture content and melting point (21-

31). 

 

2.2. Formulation of Films 

Fast-dissolving oral films of Lacosamide were prepared 

using the solvent casting technique. Six formulations 

(F1-F6) were developed with varying concentrations of 

HPMC, sodium alginate, guar gum, and xanthan gum. 
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Table 1: Selection and optimization of film forming agents. 

Name of ingredients 

(mg for 12 strips) 
F1 F2 F3 F4 F5 F6 

API 600 600 600 600 600 600 
HPMC (mg) 400 600 800 400 600 800 
PEG-400 (mg) 100 100 100 100 100 100 
Sodium alginate (mg) 100 150 200 - - - 
Guar Gum (mg) - - - 100 150 200 
Xanthan gum (mg) 150 200 250 150 200 250 
Aspartame 25 25 25 25 25 25 
Citric acid 50 50 50 50 50 50 
DM water  qs to (ml) 30 30 30 30 30 30 

HPMC=Hydroxypropyl  methylcellulose,  PEG 400= Polyethylene  glycol 400, 

 

The process involved 

1. Dissolving HPMC in distilled water to form a 

uniform polymeric dispersion. 

2. Lacosamide was sonicated and dissolved separately 

in ethanol along with PEG-400 (plasticizer) and 

added to the polymer solution. 

3. Additional film-forming agents and additives like 

aspartame (sweetener) and citric acid (salivating 

agent) were incorporated. 

4. The solution was stirred, deaerated, and cast onto 

clean, flat glass molds. 

5. The films were dried at a controlled room 

temperature for 48 hours. 

 

3. Evaluation of Films 

The prepared films were evaluated for the following 

parameters (17-26): 

 Thickness and Weight Uniformity: Measured at 

three different places using a vernier caliper and 

digital electronic balance, respectively, to ensure 

consistency. 

 Folding Endurance: Determined by the number of 

times a film can be folded without breaking, 

indicating its mechanical strength. 

 Moisture Content: The percentage of moisture was 

calculated by weighing the films before and after 

keeping them in a desiccator for 24 hours. 

 Drug Content Analysis: The amount of 

Lacosamide in each film was quantified using a UV 

spectrophotometer. 

 Disintegration Time: Measured to ensure the films 

dissolve within a few seconds. The USP 

disintegration apparatus can be used, with a typical 

disintegration time ranging from 5 to 30 seconds. 

 In Vitro Dissolution Study: Performed using the 

USP dissolution apparatus to assess the rate and 

extent of drug release. 

 

4. RESULTS AND DISCUSSION 

The specific results of the evaluation tests are not 

provided in the document. However, the aim was to 

improve the dissolution and bioavailability of 

Lacosamide. 

 

The evaluation of the prepared Lacosamide fast 

dissolving oral films revealed that all formulations 

(F1–F6) exhibited a uniform translucent appearance, 

indicating proper dispersion of the drug and excipients 

within the polymeric matrix. The thickness of the 

films ranged from 54 ± 3 µm to 59 ± 7 µm, with F6 

showing the lowest thickness and F1 the highest. 

These minor variations in thickness are attributed to the 

differing concentrations of film-forming agents used 

across formulations. The weight of the films was 

found to be within the range of 178 ± 3 mg to 192 ± 9 

mg. Formulations containing sodium alginate (F1–F3) 

showed slightly higher weights, especially F3, which 

contained the highest amount of sodium alginate. In 

contrast, films prepared with guar gum (F4–F6) 

exhibited slightly lower weights and thicknesses, 

suggesting that guar gum may yield thinner and lighter 

films. The physical evaluation results demonstrate 

good uniformity, reproducibility, and acceptable film 

characteristics, supporting the effectiveness of the 

solvent casting method and the suitability of the 

selected film-forming agents in producing stable and 

consistent Lacosamide fast dissolving films. 

 

Table 2: Results of Evaluation of prepared film. 

Formulation code General Appearance Thickness (µm) Weight (mg) 
F1 Translucent 59±7 185±8 
F2 Translucent 58±8 190±7 
F3 Translucent 55±6 192±9 
F4 Translucent 58±5 186±6 
F5 Translucent 56±6 178±3 
F6 Translucent 54±3 182±7 
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Figure 1: Thickness and weight of formulated films. 

 

Result of folding endurance, disintegration time, 

tensile strength moisture content and assay of 

prepared film 

The evaluation parameters of the prepared fast-

dissolving oral films of Lacosamide revealed 

significant differences in mechanical strength, 

disintegration ability, moisture sensitivity, and drug 

content among the formulations. 

 

Folding Endurance is a measure of the mechanical 

integrity and flexibility of the film. Among all 

formulations, F5 showed the highest folding 

endurance (245±4), indicating excellent flexibility and 

durability, which is essential for handling and 

packaging. Formulation F3 also showed relatively 

high endurance (210±5), while F1 had the lowest 

(165±8), suggesting brittle characteristics at lower 

polymer or plasticizer levels. 

 

Disintegration Time is a crucial parameter for fast-

dissolving films. Formulation F5 again performed 

best, with the shortest disintegration time of 52±3 

seconds, ensuring rapid drug release in the oral cavity. 

This rapid disintegration correlates well with its lower 

moisture content and optimized film composition. On 

the other hand, F1 had the longest disintegration time 

(92±5 seconds), which may affect the onset of action 

in clinical use. 

 

Tensile Strength values were comparable across 

formulations, ranging from 0.71 to 0.78 kg/cm², 

indicating adequate mechanical strength to withstand 

handling without breaking. F2 had the highest tensile 

strength, while F6 had the lowest. F5 exhibited slightly 

lower tensile strength (0.73±0.06), but it remained 

within acceptable limits, ensuring a balance between 

flexibility and strength. 

 

Moisture Content varied from 1.85% to 2.74%, where 

F5 had the lowest value (1.85±0.14%), indicating 

better stability and less hygroscopicity, which 

enhances the shelf life of the film. Excessive moisture, 

as seen in F4 (2.74±0.36%), can lead to microbial 

growth and film deformation. % Drug Content (Assay) 

was highest in F5 (99.05±0.26%), reflecting uniform 

drug distribution and content accuracy. All other 

formulations showed acceptable drug content between 

95.85% and 98.85%, adhering to pharmacopeial 

standards. 

 

In conclusion, formulation F5 emerged as the most 

optimized film based on its superior folding 

endurance, rapid disintegration, adequate tensile 

strength, low moisture content, and highest drug 

content. These attributes confirm its suitability as a 

promising fast-dissolving oral delivery system for 

Lacosamide, with potential clinical advantages in 

terms of patient compliance and rapid onset of action. 

 

Table 3: Result of folding endurance, disintegration time, tensile strength moisture content and assay. 

Formulation 

code 
Folding  

endurance 
Disintegration 

time (min.) 
Tensile strength 

(kg/cm2) 
Moisture 

Content (%) 
% 

Drug Content 
F1 165±8 92±5 0.75±0.05 2.25±0.15 96.65±0.15 
F2 185±6 85±4 0.78±0.08 2.45±0.32 98.85±0.32 
F3 210±5 80±6 0.76±0.07 2.65±0.25 97.74±0.14 
F4 186±7 78±5 0.75±0.09 2.74±0.36 96.12±0.36 
F5 245±4 52±3 0.73±0.06 1.85±0.14 99.05±0.26 
F6 195±6 69±2 0.71±0.07 2.15±0.52 95.85±0.36 

*Average of three determinations (n=3) 
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Figure 2: Graph of result of folding endurance. 

 

 
Figure 3: Graph of result of disintegration time. 
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Figure 4: Graph of result of tensile strength. 

 

 
Figure 5: Graph of result of moisture content. 
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Figure 6: Graph of result of percentage drug content. 

 

Table 4: Results of Optimized formulation F-5. 

Name of Ingredients Composition (mg) Per Strip 
API 600 
HPMC (mg) 600 
PEG-400 (mg) 100 
Sodium alginate (mg) - 
Guar Gum (mg) 150 
Xanthan gum (mg) 200 
Aspartame 25 
Citric acid 50 
DM water qs to (ml) 30 

 

Results of in-vitro release study of optimized 

formulation F5 

The optimized formulation (F5) of Lacosamide fast-

dissolving oral film demonstrated a rapid and efficient 

drug release profile. The cumulative percentage drug 

release at 1 minute was found to be 46.65%, indicating 

the film's ability to quickly initiate disintegration and 

release the drug in the buccal cavity. This rapid initial 

release is crucial for fast onset of action, particularly 

desirable in managing conditions like epilepsy, where 

Lacosamide is commonly prescribed. 

 

By 2 minutes, the drug release sharply increased to 

74.45%, and by 5 minutes, it reached 89.98%, 

suggesting a high rate of drug diffusion through the 

film matrix. This can be attributed to the optimized 

polymer concentration and plasticizer content, which 

likely contributed to rapid film hydration, 

disintegration, and drug dissolution. 

 

A near-complete release of 98.89% was achieved 

within 15 minutes, indicating that the formulation 

meets the required criteria for a fast-dissolving oral 

delivery system. The film's quick dissolution and high 

drug release efficiency not only ensure better patient 

compliance but also potentially improve the 

bioavailability of Lacosamide by bypassing first-pass 

metabolism. 

 

These results affirm that formulation F5 is highly 

effective in releasing Lacosamide rapidly, making it a 

promising candidate for fast therapeutic action in 

clinical applications. Further in-vivo correlation 

studies can help establish the pharmacokinetic benefits 

of this optimized formulation. 
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Table 5: Results of In-vitro release study of optimized formulation of fast dissolving oral film F5. 

S. No. Time (Min.) Cumulative % Drug release 
1. 1 46.65±1.85 
2. 2 74.45±1.45 
3. 5 89.98±1.96 
4. 10 92.28±1.85 
5. 15 98.89±1.74 

(n=3) 

 

 
Figure 7: In-vitro release study of optimized formulation F5. 

 

5. SUMMARY AND CONCLUSION 

The formulation and evaluation of fast-dissolving oral 

films of Lacosamide offer a promising alternative to 

conventional dosage forms. The solvent casting method, 

coupled with careful selection of natural polymers and 

excipients, provides a viable technique for creating films 

with desirable properties. While the provided document 

outlines the methodology, it lacks specific data on the 

results of the evaluation tests. Further research would be 

required to analyze the final product's performance, 

including stability and bioavailability, to confirm the 

efficacy of this formulation. 
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