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ABSTRACT

employing a 32-factorial design.

Methods: The FDFs were made by the solvent casting method, and they were optimized using a 32-factorial design. Thé€
were evaluated using FTIR, DSC, and SEM The independent variables in fast -dissolving films were the amount of pectin

, a drug content of 97.06+2.4%, a
nificant changes in drug content,

DT, demonstrating faster and more effective delivery. Brivaracetam FDFs have great pote andefficient substitute for conventional oral dosage
forms and may significantly boost patient compliance.
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INTRODUCTION c )
N

The oral route remains the most preferred method of drug administration due to its convenience, safety, and high patient acceptability. Among
emerging oral drug delivery systems, fast dissolving films (FDFs) have gained considerable attention as innovative dosage forms designed to rapidly
disintegrate upon contact with saliva in the oral cavity. These thin polymeric films, typically formulated using hydrocolloid-based polymers, dissolve
quickly on the tongue or buccal mucosa without the need for water, thereby facilitating rapid drug release and absorption [1, 2]. The rapid
disintegration of FDFs enables a faster onset of therapeutic action, improved patient compliance, and enhanced bioavailability compared to
conventional oral solid dosage forms [3-5]. ‘

Brivaracetam is a third-generation antiepileptic drug approved for the management of focal seizures in patients with epilepsy. Brivaracetam, a
biopharmaceutics classification system (BCS) class I drug characterized by high solubility and permeability. Therefore, incorporating brivaracetam
into fast dissolving film may provid ient ¥Md effective alternative dosage form capable of delivering rapid drug release, improved patient
adherence, and enhanced therapeuti@eutcomés without limitations related to solubility or permeability in epilepsy management [7, 8].

Fig. 1: Structure of brivaracetam

A 3? factorial design was employed to evaluate the effects of two formulation variables at three levels, enabling the assessment of both linear and
curvature effects on the response variables. Unlike a 2% design, which captures only linear relationships, the inclusion of three levels allows better
optimization of formulation parameters. Box-Behnken design is typically more suitable when three or more independent variables are involved, since
the study involved only two independent variables, making the 32 factorial design a more suitable and efficient experimental method [9].

Brivaracetam is an effective antiepileptic drug, but conventional oral dosage forms may show delayed onset of action and swallowing difficulties,
particularly in pediatric and geriatric patients. Despite its clinical importance, studies on patient-friendly FDFs for brivaracetam are limited, indicating
a clear research gap. Therefore, this study aimed to develop and optimize brivaracetam FDFs using the solvent casting technique, with optimization
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via a 3%full factorial design in Design Expert Software Version 12 [10]. The effects of pectin (A) and PEG 400 (B) on DT (Y1) and TS (Y2) were evaluated.
This statistical approach provides a novel and systematic optimization strategy, enabling the development of FDFs with rapid disintegration, suitable
mechanical properties, and enhanced drug release, offering a promising alternative to conventional brivaracetam dosage forms.

MATERIALS AND METHODS
Materials

Brivaracetam sourced from Dr. Reddy's Laboratories Ltd. (Hyderabad); PEG 400 and pectin from Merck (Mumbai); croscarmellose sodium from
Fisher Scientific (Mumbai); citric acid and sucralose from SD Fine-Chem Ltd. (Mumbai). All other chemicals and solvents were analytical or
pharmaceutical grade.

Methods

ired amount
stirred for

Fast dissolving films were manufactured by the solvent casting method. A clear polymeric solution was obtained by dispersing the re
of pectin in 10 ml of distilled water and stirring for 30 min. PEG 400 was added to the polymer solution in drops, and the mixture
another 30 min to ensure complete mixing. Croscarmellose sodium (CCS), citric acid, and sucralose were dispersed in another 10
in another beaker with continuous stirring for 1 h. Both solutions were subsequently combined to obtain a homogeneous castin
volume of 20 ml], and brivaracetam was added and mixed. The mixture was then stirred for 2 h at 1000 rpm. The resulting solui d under
vacuum to eliminate trapped air bubbles and the solution was cast into films on petri plates, dried at 40 °C for 24 h in a hot/a
evaporation of solvent, the drying process was carried out under ambient laboratory humidity conditions (approximate
and the oven airflow was maintained at a constant setting to provide uniform heat distribution during drying. Then the driegfi ) desired

sizes (2x2 cm?), with each film containing 25 mg of brivaracetam, corresponding to a single dose and stored in ai tai or evaluation [11,
12].
Table 1: Formulae of brivaracetam FDFs
Formulation Coded Coded Pectin PEG 400 Brivaraceta CCSs icaétd Sucralose Water (ml)
level A level B (mg) (ml) (mg) mg) ( (mg)

F1 -1 1 400 0.6 25 10 10 20

F2 -1 0 400 0.5 25 10 10 20

F3 -1 -1 400 0.4 25 10 10 20

F4 0 -1 500 0.4 25 0 10 10 20

F5 0 0 500 0.5 25 0 10 10 20

F6 0 1 500 0.6 25 0.1 10 10 20

F7 1 -1 600 0.4 0.1 10 10 20

F8 1 0 600 0.5 0.1 10 10 20

F9 1 1 600 0.6 25 0.1 10 10 20

VO* - - 563.56 0.4 25 0.1 10 10 20
Coded levels-1, 0, and+1 represent low, medium, and high co a of gach factor, VO-validated optimized (checkpoint formulation)

32 Factorial design

A 32 full factorial design was employed to investi influence of two independent variables at three levels on the formulation characteristics of
the fast dissolving films. The design generat: ntal formulations, representing all possible combinations of the selected factor levels.
The experimental layout of these formulati table 1. In addition, checkpoint formulation (VO) was prepared to validate the predictive
accuracy of the developed model. Factoria wo factors, three levels) was employed with Design-Expert® software (Version 12.0.0, Stat-Ease
Inc., Minneapolis, USA) used to exami
response variables studied. ANOVA ¢ e significance of regression coefficients and their effects on responses, using p-values and F-values.

PEG 400 mi(B)
400 0.4
500 05
600 0.6

d+1 represent low, medium, and high concentrations of each factor, selected from preliminary studies.

FDFs characterization
FTIR investigations

To analyze a sample, it was mixed with potassium bromide and made into pellets, which were used under high pressure. These pellets were scanned
over a specific wavelength range, 4000 to 400 cm-1, and the resulting spectra were compared to the standard frequencies of brivaracetam. FTIR
graphs were generated for both the pure drug and optimized formulation. (Manufacturer: Bruker Optics GmbH Ettlingen, Germany, model; Vertex 70
FTIR Spectrometer [14].

DSC

Samples (2-5 mg) were sealed in aluminium pans and scanned from 30 to 300 °C at 10 °C/min under nitrogen flow [15]. DSC generated thermograms
of the materials. Thermal data were acquired with a TA-501 PC DSC (Shimadzu Corporation, Kyoto, Japan).
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SEM

SEM examined film morphology. Samples were mounted on metal stubs with double-sided tape and gold-coated at 10 mA for 20 s. Images were
captured at 2.00 KX magnification operated at an accelerating voltage of 10 kV (EVO series, Carl Zeiss AG, Oberkochen, Germany) [16].

Evaluation of brivaracetam FDFs
Weight variation

Three films (2x2 cm?) with each unit representing a single-dose film containing 25 mg brivaracetam were randomly chosen, individually weighed,
and compared to their average weight to assess weight variation. Weight variation was determined by individually weighing several film units of the
same dimensions to assess the uniformity of the film mass, which corresponds to dose uniformity due to the homogeneous distribution of the drug
within the film matrix [17].

Film thickness
Film thickness was measured with a micrometre screw gauge at multiple points; the average determined uniformity [18].

Folding endurance

Films (2x2 cm? n=3 per formulation) were cut with a sharp blade. A strip from each was repeatedly folded at one spot untillbreakkage; the niimber of
folds endured gave the value. Means were calculated from three replicates [19]. Folding endurance ranged from cating [ow film
brittleness.

TS
TS represents the maximum stress a film strip withstands before breaking, calculated via a standard formula.

Tensile st th = Load at failure (N) x strip width
enstie strength = Strip thickness(mm) strip width (

Percentage elongation

an Instron tester. Samples (2x2 cm?) were clamped
vith the standard equation [20]

Percent elongation measured changes from initial to extended film length using a 50 kg load
vertically; the lower clamp pulled at 100 mm/min while the upper held firm. Value were ¢
Increase in lengt

% elongation = Initial lengt

Surface pH

Surface pH tested potential in vivo irritation, as acidic or alkaline value
1.0 ml distilled water for 30 s, to allow hydration of the film surface.
calibrated digital pH meter was gently placed in direct contact with
stable [21].

0 irritate the oral mucosa. Films were placed in test tubes, wetted with
allo e film to equilibrate for approximately 1 min, the electrode of a
e wetted film surface, and the pH value was recorded once the reading became

DT
In vitro DT was determined visually in a petri dish co in mlof simulated salivary fluid pH 6.8, according to the general principles described
in USP<701>disintegration test. Each 2x2 cm? fil place etri dish maintained at 37+0.5 °C. The time required for the film to completely

disintegrate without leaving any visible residue was ded using a stopwatch [22].
Drug content

Three films (2x2 cm?) were dissolved i ml 6.8 simulated salivary fluid for 30 min. Aliquots (1 ml, diluted to 10 ml) were measured at 210.0
nm via a UV spectrophotometer.

In vitro dissolution study

Dissolution profiles were runfen USP Typ paddle) apparatus (DS 8000, Labindia Analytical Instruments Pvt. Ltd.,, Mumbai, India) using 300 ml the
use of larger dissolution me es sink condition, uniform hydrodynamic conditions, and reproducible drug release profiles for thin film
formulations pH 6.8 si uid at 37+0.5 °C, stirred at 50 rpm to ensure uniform hydrodynamic conditions and reproducible drug release
without causing ex i ulence. Samples were withdrawn every 30-secondintervals during the initial study to determine the rapid drug release
i ms. At each time point, an equal volume was replaced with fresh medium to maintain the sink conditions, and
0.0 nm spectrophotometrically [23, 24].

4022 °C and 75+5% relative humidity. Samples were withdrawn at predetermined intervals (0, 1, 2, and 3 mo) and assessed for drug content, in vitro
release, DT, and TS [25]. To statistically confirm the stability of the optimized formulation, a paired Student’s t-test was performed comparing the
initial and three mo values for key parameters [26].

RESULTS AND DISCUSSION
FTIR

Fig. 2a show a broad peak at 3360 cm™ for ~OH stretching (hydroxyl groups), 2850 cm™ for ~CH stretching (aliphatic chains), 1680 cm™ for C=0
stretching (carbonyl), 1421 cm™ for C-N stretching (amine), 1120 cm™ for C-O stretching (oxygen functions), and 960 cm™ for =C-H bending
(aromatic substitution). The excipients, including PEG, pectin, CCS, citric acid, and sucrose, displayed their characteristic peaks, such as 3450 cm™ for
PEG (O-H stretching), 1734 cm™ ester carbonyl (C=0) stretching, 1570 cm™* for CCS (COO~ asymmetric stretching), 2900 cm™ for sucrose (C-H
stretching) characteristic peaks were also present in the spectra of the optimized fast dissolving film (fig. 3), with only minor peak broadening
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observed due to the polymer matrix. Importantly, no significant peak shifts or disappearance of characteristic peaks were identified. Overall, the FTIR
analysis confirms that there are no significant chemical interactions, ensuring the stability and compatibility of the brivaracetam and the selected

excipients.
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Fig. 2: FTIR of pure brivaracetam showing the characteristic functional group vibrations, theWprents wavenumber (cm™) and
ce (%T)
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Fig. 3: FTIR of optimized EDF, theMresents wavenumber (cm™), and the y-axis represents percentage transmittance (%T). The
retention of the characteristic peaks without significant shifts indicates compatibility between brivaracetam and the excipients used in
FDFs

DSC
Th urebrivaracetam (fig. 4) revealed an initial endothermic peak at 81.91 °C (onset: 79.49 °C; endset: 80.39 °C) with an enthalpy
change A second, sharp endothermic peak appeared at 232.23 °C (onset: 224.07 °C; endset: 238.00 °C) with an enthalpy of -34.92 /g,
melting point (Tm) of brivaracetam. The sharpness and intensity of this peak indicate the high crystalline nature and purity of
endothermic peak was observed at 62.81 °C (onset: 43.30 °C; endset: 108.86 °C) with a high enthalpy value (-354.39 J/g). This was

the drug. Ab

due to the evaporation of bound moisture and plasticiser-associated water within the polymeric matrix. The DSC thermogram of the optimized
brivaracetam fast-dissolving film exhibits multiple thermal events. Characteristic endothermic melting peak of brivaracetam is slightly shifted from
peaks around 225.20 °C, 236.03 °C, and 243.24 °C. The reduced intensity and broadening of these peaks indicate a decrease in crystallinity and partial
amorphisation of the drug within the film matrix, shown in fig. 5. An endothermic peak was observed around 70-90 °C due to the loss of absorbed
moisture, indicating the molecular dispersion of the drug within the polymer matrix. The absence of any additional unexpected peaks or exothermic
transitions in the film thermogram indicates that no chemical interaction occurred between brivaracetam and the excipients. These results indicated
that brivaracetam was successfully incorporated into the polymer matrix and may exist in a partially amorphous state, which helps in enhanced

dissolution of the FDFs.
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Fig. 5: DSC of optimized FDF, the thermogr: hows lJultiple thermal events associated with the polymer matrix, while the characteristic
melting peak of brivaracetam (232 3€)is,abs reduced, indicating molecular dispersion of the drug within the film matrix. The x-axis
re temperature (°C) and the y-axis represents heat flow (mW)

SEM
SEM analysis (fig. 6) r ed ure brivaracetam exhibits well-defined, plate-like crystalline particles with smooth surfaces and sharp edges,
confirming its crystalline re, ch is consistent with DSC findings. Whereas optimized FDFs of SEM show an amorphous nature, as shown in fig.

7.
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Fig. 7: SEM image of brivaracetam FDF, Vation of 2.00 KX and 10 kV accelerating voltage

Evaluation of oral thin films

The developed films were assessed for a vari f cteristics, including physicochemical and morphological characteristics. Every film that
formed was transparent and had a uniform thigkness. The s were sufficiently elegant to be seen, and their surfaces were smooth, as shown in table
3.

alappearance and film-forming characteristics of brivaracetam FDFs

Batch Surface Film-forming capacity
F1 Smooth Good
F2 anspasént Smooth Good
F3 ansparent Smooth Good
F4 parent Smooth Good
F5 Transparent Smooth Good
F6 ransparent Smooth Good
F Transparent Smooth Good
F8 Transparent Smooth Good
F9 Transparent Smooth Good

Independent film samples (n=6)

Thickness

Film thickness governs the diffusion path length and hydration rate, thereby directly controlling disintegration and drug release kinetics in FDFs.
Increased thickness enhances mechanical strength and drug loading, but reduces wetting efficiency and slows drug dissolution. FDF thickness was
measured via screw gauge. Table 4 lists values for all formulations (131.7+8.5 to 175.2+8.6 um). Higher pectin content markedly increased film
thickness; combining elevated pectin with PEG 400 yielded thicker, more uniform films.

Table 4: Physical and mechanical properties of brivaracetam FDFs
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Batch Thickness (pm) Weight variation (mg) Folding endurance % Elongation
F1 132.2+10.1 36.1+5.1 101.67+8.9 3.01+0.6
F2 131.7+8.5 33.8+4.1 109.33+7.5 3.18+0.7
F3 138.5+9.1 34.5+3.5 119.01+6.4 3.29+0.6
F4 151.2+10.3 32.5%2.2 122.36+6.6 3.38+0.5
F5 168.2+8.7 34.9+3.5 128.67+5.9 3.6+0.4
F6 154.8+6.8 33.7£1.5 130.67+5.7 3.5%0.7
F7 168.9+9.9 35.7+2.4 134.33+5.3 3.76+0.5
F8 173.249.4 35.9+6.2 137.65+7.1 3.56+0.7
F9 175.2+8.6 36.1+5.1 137.33+8.4 3.44+0.8
Vo 135.6+7.3 34.946.2 112.32+7.3 3.26+0.5

*n=6 independent film samples, mean+SD

Weight variation

Weight variation in FDFs is primarily governed by non-uniform film thickness and solvent evaporation during casting, resul
per unit area. As the drug is uniformly distributed within the matrix, these variations lead to proportional fluctuation
uniformity. The produced films' weights ranged from 33.8+4.1 to 36.1+5.1 mg, suggesting consistent film production acre
PEG 400 (B) concentrations had the most significant effects on variations in film weight. The low standard deviati

films' consistent weight. Table 4 displays results.

Folding endurance

Folding endurance gauges film brittleness. Results showed it increased with polymer and plasticiz vels. Table 4 reéports values from 101.67+8.9
to 137.33+8.4 across FDFs, confirming sufficient mechanical strength. F2 was selected as optimized fo nced profile, prioritising overall
performance over maximum numeric folding endurance. These formulations folding endugance in line ulations prepared by Costa BS et
al,, 2025, these formulations having a folding endurance range from 176+3.76 to 213+2.3

The percentage of elongation

Percentage elongation reflects the extent of polymer mobility and flexibility under tensi
reduced brittleness, contributing to improved mechanical integrity of the film. Ta 4

applications. The data showed that greater polymer concentrations led t
Surface pH

All FDFs exhibited a surface pH of 5.83+0.35-6.66+0.26 (table 5), closeé to the physiological pH of saliva. This minimises the risk of sublingual irritation,
enhancing patient tolerability. These formulations surface pH in lineWith thefformulations prepared by Mitra et al.,2026, these formulations having
a surface pH range from 6.4+0.3 to 6.7+0.2 [28].

echanical evaluation of brivaracetam FDFs

Batch DT (sec) Drug content (%) TS(N/mm?)
F1 28+1 94.45+1.3 1.99+0.09
F2 27+2 97.06+2.4 1.78+0.12
F3 30+2 94.6%1.9 1.85+0.16
F4 34+2 93.09+1.2 2.19+0.25
F5 35+2 92.21+1.4 2.15%0.31
F6 38+1 6.59+0.31 95.48+1.5 2.26%0.26
F7 41+2 6.23+0.51 94.05+1.6 2.34+0.17
F8 47+1 6.31+0.21 95.28+1.7 2.47+0.24
F9 44 6.45+0.35 95.75+1.4 2.57+0.22
Vo 1 6.51+0.27 98.76+1.5 2.30+0.12

*n=6 indepe i ples, mean+SD

Formulated filmsshowed drug content of 93.09+1.2% to 97.06+2.4%, meeting IP limits (85-110%; table 5). Consistent values across films confirmed
excellent content uniformity.

DT

Disintegration time (DT) assessed via the DT test apparatus revealed that polymer concentration prolonged DT. All FDFs disintegrated in 272 to
47+1s (table 5), confirming rapid breakdown. PEG 400 enhances the hydration of the film by improving water penetration into the polymer network.
This increased wettability facilitates faster swelling and erosion of the film matrix, thereby reducing the DT of the FDFs. Films containing lower
polymer concentrations exhibited faster disintegration, whereas higher polymer levels resulted in increased disintegration time due to the formation
of a denser polymeric matrix. Similarly, higher plasticizer levels tended to slightly increase disintegration time by enhancing film integrity [26].
Optimized F2 achieved the fastest DT (27+2 seconds) due to an ideal polymer-plasticizer balance. These formulations show the least DT compared to
formulations prepared by Costa BS et al,, 2025, these formulations having a DT of 1.12+0.03 min [29].

TS
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The produced films' TS ranged from 1.78+0.12 to 2.57+0.22 N/mm?, suggesting that all formulations had sufficient mechanical strength. The solvent
system that had to be cast had a higher viscosity. It influences the film's brittleness and thickness. PEG 400 decreases the rigidity of the polymer
matrix by acting as a plasticizing agent. As the concentration of PEG 400 increases, the polymer chains become more flexible, which may lead to a
slight reduction in TS but improves the overall flexibility and folding endurance of the film [24]. The results, which are displayed in table 5,
demonstrated that the TS of FDFs increases as the concentration of polymer increases. These formulations show better TS compared to the
formulation prepared by Godge RK et al., 2025, which had a TS of 2.87 N/mm? [30].

In vitro drug release

In vitro release profiles (n=6, mean+SD) for all formulations (F1-F9) appear in Figs. 8-10, demonstrated a rapid drug release, nearly 93.85+3.7% to
98.94+4.6% within 10 min. The enhanced drug release may be attributed to the amorphization of brivaracetam within the polymer matrix, which
increases the free energy and wettability of the drug, thereby improving dissolution behavior. Increasing pectin concentration tended to form a denser
film matrix that slightly retarded drug release, whereas higher PEG 400 as plasticizer improved film flexibility and facilitated faster penetration of
dissolution medium, thereby enhancing drug diffusion and release [31, 32]. The optimized formulation F2 shows the highest % of drug release

100

Cumulative %drug released
ccB8B88588388

0 2 4 6 8 10
Time (min)

Fig. 8: In vitro drug release profiles of briva etam FDFs F1 to F3 (*n=6)
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Fig. 10: In vitro drug release profiles of brivaracetam FDFs F7 to F8 (*n=6)

Statistical analysis of factorial design
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Nine FDF formulations from the 32 factorial design underwent DT (Y1) and TS (Y2) evaluation. Design-Expert® software fit data to quadratic
polynomial models, assessing R?, SD, and predicted residual sum of squares. Coded independent variables (A, B) generated equations predicting
responses across levels.

Regression equation of the fitted quadratic model

DT(Y1) =-36.00+7.83A+083B+1.25AB+0.50A2-0.50B2

% TS (Y2) =+2.16+0.29A+0.073B+0.023AB-0.033A2+0.067B2
Effect of independent variables on DT(Y1)

The response surface and contour plots show the effect of pectin (A) and PEG 400 (B) on disintegration time (DT). The plots and the polynomial
equation indicate that DT increases with increasing pectin concentration, due to the formation of a thicker and more compact polymer matrix. ANOVA
for the quadratic model demonstrated that the model was statistically significant, as shown in table 6 with an F-value of 11.16 and a cgrresponding
p-value of 0.0374 (p<0.05), R? value (0.9490) indicating that the selected model adequately represents the relationship between t
variables and the response. Three-dimensional response surface plots along with their corresponding two-dimensional contour p
effects on DT are presented in fig. 11.

Design-Expert® Softw are Design-Expert® Softw are Disintegration
Disintegration time Disintegration time
47 ® Design Points
47
27
27
X1=A: Pectin
X2 =B: PEG
) X1 =A: Pectin
£ X2 =B: PEG
5
T
g
=
8
A: Pectin '
040 " 400.00 A Pectin
Fig. 11: Response surface and the spon contour plots of DT
Table 6: ANOVA of the quadratic response sur showing the effect of pectin and PEG 400 on DT
Source Sum of SQUARES df are F-value p-value Prob>F
Model 379.58 5 11.16 0.0374 significant
A-Pectin 368.17 1 54.1 0.0052
B-PEG 417 1 0.61 0.491
AB 6.25 1 0.92 0.4086
A? 0.5 0.073 0.8039
B2 0.5 0.073 0.8039
Residual 20.42
Cor Total 400 8

sitive effect on the TS of FDFs. As the concentration of pectin increases, TS also increases, indicated by the
curvilinear nature of . The regression model exhibited a high F-value of 26.99 and a p-value of 0.0107 (p<0.05), confirming its
statistical significancg. 2 (0.9420) confirms the model’s reliability. The ANOVA results of the resign shown in table 7. The three-dimensional
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Fig. 12: Response surface and the corresponding 2D contour plots of TS

Table 7: ANOVA of the quadratic response surface model showing the effect of pectin and PEG 400 on TS

Source Sum of squares df Mean square F-value p-value Prob>F
Model 0.56 5 0.11 26.99 0.0107 significant
A-Pectin 0.52 1 0.52 124.04 0.0016
B-PEG 0.032 1 0.032 7.75 0.0687
AB 2.03E-03 1 2.03E-03 0.49 0.5357
A2 2.22E-03 1 2.22E-03 0.53 0.5179
B2 8.89E-03 1 8.89E-03 2.14 0.2401
Residual 0.012 3 4.16E-03
Cor Total 0.57 8
Overlay plot

The overlay plot identifies the design space where all responses meet the desired criteria. The yellow region represents
grey area indicates non-compliant formulations. The optimized formulation (A=563.56 mg, B=0.41 ml) achieved disinte
tensile strength (2.30+0.12 N/mm?) within acceptable limits. The interpretation of the overlay plot shown in fig.

zone, ile the
e( s) and
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Fig. 13: Overlay plot of the optimized design spacedor racetam FDFs, on DT, TS and %DD10, with the highlighted region indicating
the i formulation zone
Stability studies
The stability of brivaracetam fast-dissolwng fi DFs) was evaluated in this study. Accelerated stability testing was conducted over a period of

o relative humidity. TS, DT, drug content, and in vitro dissolution after 10 min were assessed at
mes of the stability study are summarized in table 9. The TS and DT remained essentially unchanged,
ed only minimal variations. Statistical evaluation using a two-tailed Student’s t-test comparing the
stically significant differences (p>0.05) for all evaluated parameters. These findings confirm that the
ble under accelerated storage conditions.

initial and three mo values
optimized brivaracetam FDF

ted stability study of optimized brivaracetam FDF formulation stored at 40+2 °C/75+5% RH

l appearance TS (N/mm?) DT (s) Drug content (%) %DD10
1.78+0.12 2742 97.06x1.7 98.94+4.6
1 mo Transparent 1.76+0.15 27+2 95.09+1.9 98.46+2.3
2 mo Transparent 1.77+0.26 271 98.64+2.3 97.96+3.7
3 mo Transparent 1.78+0.17 272 97.81+2.1 98.12+3.4

Results are given as mean+SD, n=3. TS: Tensile strength; DT: Disintegration time; %DD10: Percentage drug dissolved in 10 min. Stability samples
were stored under accelerated conditions (40+2 °C/75+5% RH) as per ICH Q1A(R2). Statistical analysis was performed using paired Student’s t-test
comparing initial and 3 mo values, and no statistically significant difference was observed (p>0.05 for all parameters).

Validation and optimization

The statistical regression equation proposed by 32was used for optimizing the brivaracetam FDFs. Based on the developed polynomial models,
numerical optimization was performed using the desirability function approach to identify the optimal formulation conditions that satisfy the desired
criteria of rapid disintegration, high drug release, and adequate mechanical strength. The responses were examined, and a single checkpoint
formulation (VO) was prepared to verify the accuracy of the model. Table 10 displays the experimental and projected response values for the
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validation batch. The validated batch contained pectin 563.56and PEG 400 0.41 ml, showing 30+1 sec DT, 2.30+0.12 TS and 98.56+1.03% of drug
release after 10 min. The experimentally obtained responses showed good agreement with the predicted values, confirming the reliability of the
optimization model.

Table 10: Validation batch of independent variables and their dependent responses

Independent variables Dependent variables
Pectin(A) PEG(B) DT (sec) (Y1) TS(N/mm?) (Y2)
563.56 0.41 30+1 2.30+0.12

Results are given as mean+SD, n=3

CONCLUSION

PEG 400 (B) on key formulation attributes. Among the tested formulations, the batch containing 400 mg of pectin and 0.
identified as the optimized formulation through multi-response desirability analysis. The optimized film showed a
97.06+1.7%, DT of around 27+2 sec, and %DD10 98.94+4.6%, suggesting it is appropriate for rapid drug delivery of
effectively elucidated the influence of formulation variables on TS and DT. Stability studies demonstrated that thege

particularly in pediatric and geriatric populations experiencing difficulty in swallowing conventional
drug release profile suggest its potential for faster onset of therapeutic action in epilepsy managem
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