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ABSTRACT

The present study aimed was to develop extended-release tablet of Duloxetine Hydrochloride to achieve controlled drug
release over an extended period of time and improve patient compliance. Duloxetine Hydrochloride is a selective
serotonin and norepinephrine reuptake inhibitor (SSNRI). It is widely used in management of major depression disorder
(MDD), generalised anxiety disorder and diabetic neuropathic pain. Although drug possesses a biological half -life 12 hrs,
repeated dosing may still be required to maintained consistent plasma concentration. Therefore, an extended- release
formulation was designed to provide controlled drug release over a 24 hrs period and minimize fluctuation in plasma
drug levels. The extended-release tablet was formulated by direct compression using HPMC K100m as rate-retarding
polymer. Different formulation batches were prepared by varying polymer concentrations. Optimize formulation were
carried out using Central Composite Design with Design Expert Software. FTIR studies confirmed the compatibility
between drug and excipients. Pre-Compression parameters such as angle of repose, bulk density, Carr’s index and
Hausner’s ratio indicate good flow properties of the powder blend. The prepared tablets were evaluated for post
compression parameters including thickness, hardness, friability, weight variation, drug content, in-vitro dissolution
study and cell cytotoxicity. The optimized batch (NF9) show satisfactory physiochemical characteristics with % drug
release after 24 hrs was found to be 98.53 % and following zero-order Kinetics. The study concludes that the
combination of HPMC K100m and Eudragit RS 100 successfully developed an effective extended-release tablet
formulation of Duloxetine Hydrochloride with prolonged drug release.
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INTRODUCTION

Duloxetine hydrochloride is a selective serotonin and norepinephrine reuptake inhibitor (SSNRI) widely
used in the management of major depressive disorder (MDD), generalized anxiety disorder (GAD),
diabetic peripheral neuropathic pain, fibromyalgia, and chronic musculoskeletal pain [1,2]. The drug
exerts its therapeutic action by inhibiting the reuptake of serotonin and norepinephrine at presynaptic
nerve terminals, thereby increasing the concentration of these neurotransmitters in the central nervous
system. Preclinical and clinical studies have demonstrated that duloxetine possesses a strong inhibitory
effect on serotonin and norepinephrine transporters, while exhibiting comparatively weak activity
toward dopamine reuptake, contributing to its favorable antidepressant and analgesic properties [3,4].
Despite its clinical effectiveness, conventional oral formulations of duloxetine hydrochloride often require
frequent administration to maintain therapeutic plasma concentrations. Following oral administration,
the drug undergoes extensive first-pass metabolism and exhibits an elimination half-life of approximately
12 hours, which may result in fluctuations in plasma drug levels and reduced therapeutic consistency.
Such variations can increase the risk of adverse effects, compromise treatment outcomes, and negatively
affect patient adherence, particularly in chronic conditions requiring long-term therapy [5,6]. Therefore,
the development of modified or extended-release dosage forms has gained considerable attention as an
effective strategy to overcome these limitations.
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Extended-release drug delivery systems are designed to release the drug at a predetermined rate over an
extended period, maintaining therapeutic drug concentrations while minimizing peak-to-trough
fluctuations. These systems offer several advantages, including reduced dosing frequency, improved
patient compliance, enhanced therapeutic efficacy, and decreased incidence of dose-related side effects
[7-9]. Hydrophilic matrix systems are among the most widely employed approaches for extended drug
release due to their simplicity, cost-effectiveness, and reproducibility [10,11]. Polymers such as
hydroxypropyl methylcellulose (HPMC) and Eudragit derivatives are extensively utilized because of their
excellent swelling, gel-forming, and release-retarding properties.

In the present study, extended-release matrix tablets of duloxetine hydrochloride were developed and
optimized using HPMC K100M and Eudragit RS100 as release-controlling polymers. The combination of
these polymers was expected to provide a robust matrix structure capable of sustaining drug release over
an extended duration. The prepared formulations were evaluated for pre-compression parameters, post-
compression characteristics, in vitro drug release behavior, cell cytotoxicity, and release kinetic modeling.
The primary objective of this investigation was to develop a stable and effective extended-release
formulation capable of delivering duloxetine hydrochloride in a controlled manner, thereby improving
patient compliance, reducing dosing frequency, and enhancing overall therapeutic performance.

MATERIAL AND METHODS
Materials
Duloxetine Hydrochloride were obtained from Swapnroop Drugs and Pharmaceuticals. Other excipients
were received from different manufacturer HPMC K100M and Eudragit RS100 purchased from Modern
Industries Nashik, PVP K30 and microcrystalline cellulose from SD Fine -Chem Limited Mumbai, India and
Talc and magnesium stearate from Loba Chemie, Palghar.
Drug-Excipients Interactions
FTIR spectroscopy was used to determine whether there were any chemical interactions between
Duloxetine Hydrochloride and the various excipients in the mixture. Pure drugs and physical mixes were
examined using an FTIR spectrometer (IRAffinity-1S, made by Shimadzu Japan)[12-14].
DSC Analysis
The DSC thermogram of pure Duloxetine HCL exhibited a sharp endothermic peak at 172.61°C
corresponding to its melting point, indicating its crystalline nature. In the physical mixture of Duloxetine
HCL with polymer, the characteristic peak was shifted to 171.78°C with reduced intensity. This significant
shift in melting endotherm suggests possible interaction between drug and polymer and a reduction in
the crystallinity of Duloxetine HCL. The decrease in peak temperature may be attributed to partial
amorphization and molecular dispersion of the drug within the polymer matrix, which is desirable in
Extended -release formulation to modulate the drug release profile [15-17].
Formulation of Extended-Release Tablet of Duloxetine Hydrochloride
The procedure follow was direct compression. The drug and excipients except magnesium stearate and
talc were weighed. Approximately and were passed through sieve no #60 Magnesium stearate and talc
passed through sieve no #80. All the ingredient were mixed thoroughly in a polythene bag and
compressed into tablets utilizing a single-punch tablet compression machine (L ab Press,8-Station) with 6
mm flat faced punches.

Table 1: Composition of extended-release tablet of Duloxetine Hydrochloride

Ingredient NF1 | NF2 NF3 NF4 NF5 | NF6 | NF7 NF8 | NF9
Duloxetine Hydrochloride | 30 30 30 30 30 30 30 30 30
HPMC K100m 78.75 | 78.75 | 78.75 | 90 90 67.5 | 67.5 90 67.5
Eudragit RL 33.75 | 225 45 33.75 | 45 45 33.75 | 22,5 | 225
PVP K30 18 18 18 18 18 18 18 18 18
Microcrystalline Cellulose | 276 287.25 | 264.75 | 264.75 | 253.5 | 276 | 287.25 | 276 | 298.5
Magnesium Stearate 4.5 4.5 4.5 4.5 4.5 45 | 45 45 |45
Talc 9 9 9 9 9 9 9 9 9

Pre-compression Parameters

Angle of Repose

The angle of repose is used to determine the flow properties of powders. It is the greatest angle created
between the surface of a pile and a horizontal surface [18,19]. The angle is computed based on the pile’s
height and radius.

h
tan 6=—
-

O=tan-1 (hg'{y}
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Where, 6=angle of repose

h=height of the heap

r=radius of the heap

Bulk Density

The bulk density of the powder mixture was estimated by pouring a known mass of powder in to a
graduated measuring cylinder [20]. The volume was measured without tapping. It can be measured by

using the formula:

M
Bulk Density: —
Volume

Tapped Density
The mass-to-volume ratio of a powder sample after it has been physically tapped (compacted) in a

cylinder until there is no more volume change [21].
Tapped Densit ,_ Mass

pP y: Tapped Volume
Compressibility Index (Carr’s Index)
The flowability of a powder can be assessed by comparing its bulk density (po) and tapped density(pt),
which indicate how easily the powder consolidates during tapping [22]. It was calculated as:
Compressibility Index (%): pt;tpo %100

P

Hausner’s Ratio
It is used to evaluate the flow properties of powders. It is determined by comparing the tapped density

with the bulk density of the powder.
Tapped Densityi pt)

Bulk Density (po)
Post compression evaluation of extended-release tablet
The prepared tablet was evaluated for hardness, friability, weight variation, thickness and drug content.
Hardness
The Monsanto hardness tester was used to measure the hardness of 10 tablets of each formulation in
kg/cm2 The mean and standard deviation values were reported.
Friability
Roche Friabilator was used to determine the tablet's friability (%). Twenty tablets were initially weighed
and kept in a friabilator. It runs at 25 rpm for 4 minutes. Following that, the tablets were removed,
dedusted, and their final weight was recorded.
Friability (%) was determined using the following formula:

Friability (%): Initial weight—F inal weight % 100

Hausner Ratio:

Imiticel Weight
Weight Variation
20 tablets were chosen at random from each batch and weighed separately in order to conduct the weight
variation test. 20 tablets average weight and standard deviation were computed. If there are no more
than two of each tablet, the tablets pass the weight variation test. Allow weights to differ from the mean
weight.
Thickness
Ten randomly chosen tablets were measured for thickness in millimetres using a vernier calliper, and the
mean and standard deviation were noted.
Drug content
10 tablet was randomly selected from each batch and was crushed using mortar and pestle. Powder
equivalent to 100mg was dissolved in 100ml phosphate buffer (6.8Ph) The solution was sonicated for 15
minutes, then filtered and diluted as needed. The absorbance was measured at 290 nm with a UV-Visible
spectrophotometer (Jasco V-630).
Dissolution study
Dissolution testing was carried out using USP 2paddle apparatus (Electro lab) for 2hr in 0.1N HCL
followed by 6.8 pH Phosphate buffer for 24 hr. A tablet was kept in apparatus containing 900ml of 0.1N
HCL at 37°C+ 0.59C and was rotated at 50rpm. Sample of 5 ml was withdrawn and analysed at 290 nm for
1 and 2hr. Then tablet was taken out and kept in media of 900ml of 6.8 pH phosphate buffer. Sample of
5ml was withdraw for 4,6,8,10,12,16,20 and 24hr and analysed at 290 nm using UV-Visible
Spectrophotometer against buffer as blank and % cumulative dug release was computed [23,24].
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Optimization of extended-release tablet of Duloxetine Hydrochloride
A Central Composite Design (CCD) was utilized to optimize the formulation of Duloxetine hydrochloride
extended-release tablets using Design-Expert® software (Version 13.0, Stat-Ease Inc., USA). The design
included a total of 9 experimental runs incorporating factorial points and center points to ensure
adequate estimation of experimental error and model predictability. Two independent formulation
variables were selected: HPMC K100M (X,), varied at 15% and 20% w/w, and Eudragit RS 100 (X3),
varied at 5% and 10% w/w.
The influence of these variables was studied on two critical dependent responses: tablet hardness (Y)
and percentage drug release after 24 hr.

Table 2: Factor levels used in CCD design:

Factor Name -1 0 +1
A HPMC K100M 15 17.5 20
B Eudragit RS 100 5 7.5 10

Drug release Kkinetics study

Different type of kinetics model was used for in-vitro release study such as zero order, first order,
Higuchi, Hixson kinetic and korsmeyer-peppas model. The interpretation was performed and reported
which is based on the value of the regression co-efficient.

Biocompatibility study using MTT assay

The cell cytotoxicity of Duloxetine Hydrochloride formulation was evaluated on MCF-7 human breast
cancer cells using the MTT assay. The cells were cultured in modified Eagle Medium (MEM)
supplemented with NEAA and fetal calf serum and maintained at 370C in a5% CO2 atmosphere.
Approximately 1x105 cells/well were seeded in 96-well plates and incubated for 24hr.The cells were
then treated with different concentrations of the test formulation and further incubated under controlled
conditions. After incubation, Morphological observations under an inverted microscope revealed that
there is no significant cellular damage MTT reagent was added to asses cell viability based on the
formation of purple formazan crystals by metabolically active cells. Absorbance was measured at 570nm
using a microplate and percentage cell survival was calculated [25,26].

The calculation of percent cell viability followed the below mathematical formula:

Percentage viability = ﬁ:;’r”h;:xizi?;;x 100

RESULT AND DISCUSSION

Drug excipient compatibility study

The IR spectrum of Duloxetine Hydrochloride in Figure 1 is characterized by principal absorption peak at
2419.26cm1(-NH stretching), 2974.66-2765.67cm-1(C-H stretching) 1626.26cm-1(C=C
stretching)1232.29-1101.15cm-1(C-0 stretching)523.49cm-1(C-S stretching). The FTIR spectrum of drug
and excipient showed in Figure 2. IR spectra did not show any significant difference from those obtained
for their physical mixture. The obtained result clearly indicate that excipient can be used without any
interaction for preparation of extended-release tablet of Duloxetine HCL.
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Figure 1: IR Spectrum of Pure Duloxetine HCL
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Figure 2: Duloxetine HCL with polymer overlay
Differential Scanning Calorimetry Analysis
The DSC thermogram of pure Duloxetine HCL exhibited a sharp endothermic peak at 172.61°C
corresponding to its melting point, indicating its crystalline nature (Figure 3). In the physical mixture of
Duloxetine HCL with polymer, the characteristic peak was shifted to 171.78°C with reduced intensity.
This significant shift in melting endotherm suggests possible interaction between drug and polymer and a
reduction in the crystallinity of Duloxetine HCL. The decrease in peak temperature may be attributed to
partial amorphization and molecular dispersion of the drug within the polymer matrix, which is desirable
in Extended -release formulation to modulate the drug release profile.
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Figure 3: DSC Thermogram of (A) Pure Duloxetine Hydrochloride, (B) Drug + Excipient

Pre-compression study

All 9 batches were found to have good flow properties before compression. All results show acceptable
compressibility and flow, ranging from 26.519 to 29.04° for angle of repose, 0.495 to 0.559 g/cm3 for bulk
density and 7.03 to 16.8 % for Compressibility Index. The Hausner Ratio results verified the material
filled the bottle easily and flow smoothly (Table 3).
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Table 3: Pre-compression study of powder blend

Batch | Bulk Density | Tapped Density | Compressibility | Hausner’s | Angle of Repose (°)
gm/cm3 gm/cm3 Index (%) Ratio
NF1 0.559+0.004 | 0.647+0.005 13.2+0.08 1.15+0.008 | 26.51+0.06
NF2 0.555+0.004 | 0.581+0.004 13.2+0.04 1.03+0.008 | 28.26+0.02
NF3 0.555+0.005 | 0.652+0.006 14.8+0.05 1.16+0.008 | 28.57+0.06
NF4 0.495+0.003 | 0.595+0.004 16.8+0.05 1.18+0.008 | 28.41+0.05
NF5 0.555+0.004 | 0.629+0.004 11.6+0.08 1.13+0.005 | 27.88+0.08
NF6 0.533+0.006 | 0.607+0.005 12.15+0.02 1.12+0.005 | 28.25+0.05
NF7 0.542+0.008 | 0.583+0.006 7.03+0.01 1.07+0.005 | 28.62+0.02
NF8 0.518+0.003 | 0.659+0.006 11.8+0.04 1.27+0.008 | 28.94+0.07
NF9 0.538+0.005 | 0.588+0.004 9.8+0.04 1.08+0.005 | 29.04+0.05

Values are expressed as mean +SD; n=3
Post compression study
All Duloxetine Hydrochloride Tablet from NF1 to NF9 met the required size and weight parameters. The
tablets varied in thickness from 3.91+ 0.03 mm to 4.08 + 0.02 mm, but their diameter remained consistent
at around 11.1+0.02 mm. The average tablet weight was close to the aim (450 mg), with a slight
deviation (+2.5mg). The hardness ranged from 6.3+0.3kg/cm? to 7.8+0.2kg/cm? making them
suitable for standard handling and packaging. The friability was found in range of 0.31+0.01% to
0.64+0.01%. The results demonstrated that uniformity between batches of the drugs was acceptable
since the drug content ranged from 97.4+ 0.77% to 99.2+0.49%. They prove that the process for making
each composition is dependable and similar (Table 4).

Table 4: Post compression study of extended-release tablet

Batch | Thickness | Average weight Hardness (kg/cm2) | Friability (%) + | Drug Content (%)
(mm)+SD (mg)+SD +SD SD +SD
NF1 4.00+0.02 449.5+£0.96 7.2+0.15 0.47+0.01 98+0.81
NF2 4.05+0.03 449.8+0.58 6.9+0.16 0.32+0.02 99+0.81
NF3 3.95+0.02 448.9+0.83 7.4+0.20 0.64+0.01 98.33+0.47
NF4 4.10+0.02 449.1+0.98 7.8+0.20 0.32+0.01 98.2+0.65
NF5 3.91+0.03 449.6+0.65 8.0+0.15 0.46+0.02 99+0.81
NF6 4.02+0.03 450+0.81 6.5+0.12 0.36+0.02 96.33+0.47
NF7 4.08+0.02 450.2+0.97 6.8+0.15 0.44+0.01 97.4+0.77
NF8 3.97+0.02 449.3+0.99 7.5+0.12 0.47+0.02 98.33+0.47
NF9 4.03+0.03 450.1+0.69 6.2+0.20 0.31+0.01 99.2+0.49

All values are expressed as mean +SD (Where n=3)

In-vitro dissolution study of extended-release tablets of Duloxetine Hydrochloride

A study found that the Duloxetine Hydrochloride release slowly throughout the day. Each batch displayed
controlled release, with the last total amount of drug released varying between80% to 98.53%. The
highest release observed in Batch NF9 (98.53%) was very close to the study prediction (Figure 4).
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Figure 4: Cumulative % drug release profile of Duloxetine Hydrochloride extended-release formulation as
per experimental design.

Optimization of formulation

Effect on Hardness(Y1)

The linear model for hardness demonstrated statistical significance with a p-value of 0.0002 and showed
good model fit, with Adjusted R? = 0.9278 and Predicted R? = 0.8669. The model was significant (F =
52.41), confirming that the selected variables contributed meaningfully to the response. The linear term
for HPMC K100M (A) showed a highly significant effect (F = 93.83, p < 0.0001), whereas Eudragit RS 100

ABR Vol 17 [5] May 2026 236|Page © 2026 Author



(B) also exhibited a significant effect (F = 10.98, p = 0.0161). Both factors significantly influenced
hardness, with factor A showing a stronger impact compared to factor B. The final regression equation in
terms of coded factors was:

Hardness (Y1) =7.14 + 0.6333A + 0.2167B

As observed from the model, increasing the concentration of HPMC K100M resulted in a pronounced
increase in hardness, while Eudragit RS showed a moderate positive effect. The Predicted R? (0.8669) is
in reasonable agreement with the Adjusted R* (0.9278), indicating good model reliability. Adequate
Precision (18.386) indicates an adequate signal-to-noise ratio, confirming that the model is suitable for
navigating the design space and optimizing tablet hardness.

Effect on % Frug Release after 24 hr (Y2)

The linear model for % drug release after 24hr demonstrated high statistical significance with a p-value
of < 0.0001 and showed excellent goodness of fit, with Adjusted R* = 0.9642 and Predicted R* = 0.9321.
The model was significant (F = 108.69), confirming that the selected variables contributed meaningfully
to the response. The linear term for HPMC K100M (A) showed a highly significant effect (F = 167.54, p <
0.0001), whereas Eudragit RS 100 (B) also exhibited a significant effect (F = 49.85, p = 0.0004). Both
factors significantly influenced drug release. However, both A and B showed a negative effect, indicating
that increasing their concentration decreases the drug release after 24 hours. Factor A showed a stronger
impact compared to factor B. The final regression equation in terms of coded factors was:

% Drug Release (Y,) = 88.00 - 5.50A - 3.00B

As observed from the model, increasing the concentration of HPMC K100M resulted in a pronounced
decrease in drug release, while Eudragit RS also showed a moderate negative effect. The Predicted R?
(0.9321) is in reasonable agreement with the Adjusted R? (0.9642), indicating good model reliability.
Adequate Precision (28.2897) indicates an excellent signal-to-noise ratio, confirming that the model is
reliable and suitable for navigating the design space and optimizing drug release.
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Figure 5: (A) Contour plot for hardness indicating that hardness increased progressively with increase in
HPMC K100M and Eudragit RS100 concentration.The color transition from blue to red represents
enhancement in tablet hardness from lower to higher polymer levels. (B) 3D surface plot showing a
nearly linear upward trend in hardness with increasing concentrations of both polymers.The reponse
surface confirms that both HPMC K100M and Eudragit RS 100 contributed positively toward improving
tablet mechanical strength and compatibility.
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Figure 6: (A)Contour plot and (B) 3D surface plot show the effect of HPMC K100M and Eudragit RS 100 on
% drug release after 24 hr. Drug release decreased with increasing concentrations of both polymers.
Higher drug release was observed at lower polymer levels, while higher polymer concentrations
produced a sustained release pattern due to formation of a stronger matrix barrier. The 3D surface plot
confirmed the negative effect of polymer concentration on drug release, indicating controlled and
prolonged drug release behaviour.

Results of release Kinetics

The optimized Duloxetine Hydrochloride Extended- release formulation drug release kinetic, that was
analysed by using Zero order, First order, Higuchi and Korsmeyer-Peppas models, is given in Figure 7.
Zero order model yielded the best fit with a correlation coefficient(R2=0.9922) meaning the drug was

release at a constant rate for entire 24 hour.
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Figure 7: Kinetics modeling of drug release from optimized Duloxetine Hydrochloride Extended-

MTT assay results

Release Tablet

The MTT assay revealed dose-dependent cytotoxic activity of Duloxetine Hydrochloride against MCF-7
cell lines following 24 hr. incubation. A gradual decline in cell viability was observed with increasing
concentration, where percentage cell viability was decreased from 91.29% at 5ug/mL to 59.76% at 500
pg/mL. The formulation exhibited moderate cytotoxic potential toward MCF-7 cells while retaining
considerable cell viability at lower concentrations, indicating acceptable biocompatibility within the
tested concentration range.

Table 5: Effect of test sample on cell viability assessed by MTT assay at various concentration

Concentration (ug/mL) | Average % Cell Survival
CTRL 100.00
5 91.29
10 84.14
25 80.82
50 72.72
100 68.97
250 61.24
500 59.76
1.8+
™
£ 1.0-
@
S 054
ES
0.0~

9 & 10 25 50 100 250 500
Concentration {ugiml.)

Figure 8: Effect of Duloxetine Hydrochloride on MCF-7 Cell Viability at varying conc. Assessed by

A)

MTT assay

B)
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Figure 9: Microscopic images of MCF-7 Cells treated with Duloxetine Hydrochloride at various
concentrations after 24 hours of incubation A) Control, B)5 ug/mL, C)10 pg/mL, D)25 pg/mL, E)50
pg/mL, F)100 pg/mL, G)250 pg/mL, H)500 pg/mL.

Accelerated Stability Study

The ICH recommended conditions (temperature 40+2°C and relative humidity 75+ 5%) were used for
three-month study of Batch NF9.Their appearance remained unchanged throughout the investigation.
The tablets hardness dropped from 6.2 kg/cm? to 5.9kg/cm? after three months, but weight variation
remained within the limit and only slightly declined from 450+0.69 mg to 449.2+0.78 mg. In-vitro testing
of the drugs was slightly reduced from 98.53+0.50% to 98.41+0.38%. The results implied that optimized
formula is stable under challenging.

Table 6: Accelerated Stability of optimized Batch NF9 (40+2°C/75+5%)

Study Duration | Appearance Hardness | Weight Variation | In-Vitro Release
(kg/cm2) | (mg) after 24 hr(%)

Initial White, Smooth Tablet | 6.2+0.20 450.1+0.69 98.53+0.50

1 Month No change 6.1+0.18 | 449.8+0.72 98.80+0.40

2 Month No change 6.0+0.16 449.5+0.75 99.10+0.35

3 Month No change 5.9+0.15 449.2+0.78 98.41+0.38

All values are expressed as mean +SD (Where n=3)

DISCUSSION

The present study successfully developed an extended-release tablet of duloxetine hydrochloride to treat
major depression disorder, generalized anxiety disorder, and diabetic peripheral neuropathy. Result of
pre-compression parameter was satisfactory as angle of repose was in range of 26.51° to 29.049, which
indicate good flow properties of blended powder. The result was supported by Carr’s index and Hausner’s
ratio. Carr’s Index was ranging from 7.03 to 16.8 % and Hausner ratio ranging from (1.07 to1.18). HPMC
K100M and Eudragit RS 100 polymers were evaluated for their ability to control drug release over 24
hours. DSC analysis revealed thermal behaviour with a distinctive peak at 172.619C, indicating no
chemical interactions between drug and excipients. All batches showed smooth, white. odorless tablets
with consistent thickness and mechanical properties. The formulated dosage form fulfilled all the official
specifications of tablet concerning hardness ranging from 6.3 + 0.3 kg/cm? to 7.8 + 0.2 kg/cm?, Friability
was found in range of 0.31+0.01% to 0.64+0.01%, weight variation from 448.9+0.83 to 450.2+0.97mg.
The optimized formulation followed Zero-order kinetics(R2=0.9922) as the best fit model. The optimized
NF9 batch show 98.53% drug release after 24 hours with acceptable biocompatibility in MCF-7
cytotoxicity assays. Accerated stability studies confirmed the formulation-maintained stability over three
months, with no significant changes in hardness. Weight variation and % drug release.
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CONCLUSION

The present research successfully designs and optimized an extended-release tablet formulation of
Duloxetine Hydrochloride using HPMC K100m and Eudragit RS100 in a matrix system. The results from
the optimized formulation (BATCH NF9) demonstrated superior strength, uniform drug distribution, and
maintained sustained release kinetics over an extended period. No interaction between the drug and
excipients were found during compatibility studies by FTIR and DSC. The developed Duloxetine
Hydrochloride extended-release tablet exhibited excellent mechanical strength, released the active
pharmaceutical ingredient in a controlled manner over 24 hrs. following zero-order kinetics, and
remained stable when exposed to accelerated testing conditions. The formulation was also tested for
compatibility and evaluated for safety and quality parameter. Duloxetine Hydrochloride showed
concentration-dependent cytotoxicity with 59.76% cell viability at 500ug/ml, indicating moderate
biocompatibility and safety. This approach improves patient management for MDD, Generalised Anxiety
Disorder and Diabetic Peripheral Neuropathic pain. By reducing no. of dose, improve how patient will
take their medicines and maintained plasma drug concentration. The successfully optimized Duloxetine
Hydrochloride extended -release tablet formulation through design expert and batch NF9 Successfully
represent a significant advancement in therapeutic drug delivery, offering improved bioavailability and
enhanced patient compliance through reduced dosing frequency and consistent drug release profile.
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