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Abstract

Background: Dexamethasone is a potent synthetic glucocorticoid used for its anti-inflammatory and
immunosuppressive effects. A mouth-dissolving oral film may offer a convenient unit-dose option for people
who experience difficulty swallowing conventional solid dosage forms. This study describes the formulation
and evaluation of dexamethasone-loaded hydrogel-based oral films prepared using hydrophilic polymers.
Methods: Dexamethasone was examined by FTIR spectroscopy and thermal/melting-point assessment, and
drug—polymer compatibility was considered for hydroxypropyl methylcellulose (HPMC), pullulan, polyvinyl
alcohol (PVA), sodium alginate, and a combined polymer system. A UV-visible calibration curve was reported
over 0—10 pg/mL. Nine film formulations (F1-F9) were evaluated for physical and mechanical characteristics,
surface pH, folding endurance, drug content, disintegration time, in-vitro release, release kinetics, and stability-
related parameters.

Results: The supplied thesis data report film weights of 18.15 £ 0.28 to 23.20 + 0.37 mg and thicknesses of
0.039 + 0.012 to 0.050 + 0.012 mm. Tensile strength ranged from 0.78 + 0.08 to 2.26 + 0.07 kg/cm?, folding
endurance from 214 to 256, surface pH from 6.43 to 6.92, and disintegration time from 11 £ 0.2 to 37 £ 0.5 s.
Drug content ranged from 96.40 + 0.50% to 99.60 £ 0.60%. F5 showed the highest reported drug content (99.60
+ 0.60%), highest folding endurance (256), shortest disintegration time (11 £+ 0.2 s), and highest reported
cumulative drug release at 10 min (99.10%). The reported first-order correlation coefficient for F5 was R? =
0.998. During the reported three-month stability assessment, drug content declined under each listed storage
condition.

Conclusion: On the basis of the supplied results, F5 was the most promising of the nine evaluated films for drug
content, folding endurance, disintegration, and early drug release. The manuscript should be finalized only after
the original laboratory records, formulation composition, full dissolution dataset, and stability protocol have
been checked for consistency.

Keywords: Dexamethasone; oral dissolving film; hydrogel; HPMC; pullulan; PVA; sodium alginate;
disintegration; drug release.
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Introduction

Inflammation is a protective biological response to
tissue injury, infection, and other harmful stimuli.
When excessive or persistent, it can contribute to
tissue damage and disease  progression.
Glucocorticoids modify inflammatory and immune
responses through intracellular glucocorticoid
receptors and regulation of gene transcription.
Dexamethasone is a potent synthetic glucocorticoid
used in a range of inflammatory and immune-
mediated conditions; however, its clinical use
requires appropriate dosing and consideration of
adverse effects. Conventional tablets and capsules
are established oral dosage forms, but swallowing
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can be difficult for some pediatric, geriatric, or
otherwise vulnerable patients. Oral dissolving films
are thin polymeric dosage forms intended to
hydrate and disintegrate in the oral cavity. Their
performance depends on polymer type and
concentration, plasticizer and other excipients, film
thickness, = mechanical  integrity, = moisture
behaviour, and drug distribution.Hydrogel-forming
and hydrophilic polymers such as HPMC, pullulan,
PVA, and sodium alginate can contribute to film
formation and hydration. A formulation must
balance sufficient strength for handling with rapid
disintegration after administration. In addition,
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because dexamethasone is a potent drug, uniform
drug distribution and reliable drug-content
measurement are important quality attributes. The
supplied thesis investigates dexamethasone-loaded
hydrogel-based mouth-dissolving oral films using
nine formulations (F1-F9). This article reorganizes
the reported methods and results into a research-
paper format without introducing unreported
experimental results.

Materials and Methods

Materials: Dexamethasone was the active
pharmaceutical ingredient. The polymer systems
described in the supplied chapters included HPMC,
pullulan, polyvinyl alcohol (PVA), and sodium
alginate, together with other pharmaceutical
excipients used in the formulation. The complete
grade, supplier, batch number, and exact quantity
of each ingredient should be inserted from the
original materials register and formulation table
before submission.

Preformulation and drug—polymer
compatibility: FTIR spectroscopy was used to
consider characteristic dexamethasone functional-
group regions and the corresponding bands in

e-ISSN: 0976-822X, p-ISSN: 2961-6042

indicating compatibility for dexamethasone with
HPMC, pullulan, PVA, sodium alginate, and the
combined polymer system. The reported reference
melting point was approximately 262°C, while
260-263°C was listed as an adapted working range;
the actual experimental observation must be
verified against the laboratory notebook.

UV-visible calibration curve: A calibration curve
for quantitative estimation of dexamethasone was
reported over a working concentration range of 0—
10 pg/mL. The reported absorbance increased from
0 to 0.3568, and the coefficient of determination
was approximately R? =0.9992.

The  wavelength, solvent/buffer, regression
equation, and validation parameters should be
confirmed from the full experimental record before
journal submission.

Formulation and evaluation of oral films: Nine
formulations (F1-F9) were prepared using the
polymer/excipient combinations described in the
thesis. The supplied results report evaluation of
film weight, thickness, tensile strength, percentage
elongation, folding endurance, surface pH, drug
content, disintegration time, in-vitro drug release,

drug—polymer combinations. The thesis describes release-kinetic models, and selected stability
assessment of O-H, C=0, C=C, C-0O, and C-F- parameters.
related bands, with the reported interpretation

Table 1: Formulation Table
Ingredients F1 F2 F3 F4 F5 Fé6 F7 F8 F9
(mg/batch)
Dexamethasone 100 100 100 100 100 100 100 100 100
HPMC E5 500 750 - - - - - - -
HPMC E15 - - 500 750 - - - - -
Pullulan 500 250 — — 500 250 — — —
PVP K30 - - 500 250 - - 500 250 -
PVA - - - - - - - - 500
Sodium alginate — — — — — — — — 250
Sodium CMC - - - - 500 750 500 750 250
Glycerin 200 200 200 200 200 200 200 200 150
Citric acid 50 50 50 50 50 50 50 50 50
SLS 25 25 25 25 25 25 25 25 25
Sodium saccharin 50 50 50 50 50 50 50 50 50
Mannitol 500 500 500 500 500 500 500 500 500
Vanillin 10 10 10 10 10 10 10 10 10
Purified water g.s. g.s. g.s. g.s. g.s. qg.s. qg.s. qg.s. qg.s.

Evaluation parameters: Physical and mechanical
characteristics included weight, thickness, tensile
strength, percentage elongation, folding endurance,
and surface pH.

Drug content was measured to assess drug
distribution.  Disintegration  behaviour  was
evaluated under the conditions specified in the
thesis. In-vitro release was compared across F1-F9,
including cumulative release at 10 min and the
reported times to 25%, 50%, 70%, and 90%
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release. The data were examined using zero-order,
first-order, Higuchi, and Korsmeyer—Peppas
models.

Stability Assessment: The thesis reports stability-
related observations for appearance, pH, tensile
strength, percentage elongation, folding endurance,
and drug content under refrigerated (4-5°C), room-
temperature, and elevated-temperature (37 £ 5°C)
conditions over three months.
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These conditions are reproduced as reported; they
should not be described as ICH-compliant
accelerated stability conditions unless the actual
protocol supports that claim.

Results and Discussion

Drug identification and compatibility: The
supplied FTIR interpretation considered
characteristic functional groups of dexamethasone
and selected polymer combinations.

Compatibility was reported for HPMC, pullulan,
PVA, sodium alginate, and the combined polymer
system. FTIR interpretation alone does not

Report Details
Report Location
Report Creator
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establish complete long-term compatibility; the
claim should be supported by the spectra and,
where available, complementary thermal or
stability data.

Identification of Drug: Dexamethasone was
considered for identification by FTIR spectroscopy.
The characteristic functional-group bands were
retained as reference features for interpretation.
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Figure 1: FTIR Spectra of Pure drug Dexamethasone

Table 2: Pure drug Identification

Functional group / vibration Expected/reference region (cm™) | Working interpretation
O—H stretching 3600-3200 Hydroxyl functionality
C=0 stretching 1750-1650 Carbonyl-containing groups
C=C stretching 1650-1600 Conjugated unsaturation
C—F stretching 1400-1000 Fluorinated functionality
C—H stretching 3000-2850 Aliphatic C—H groups
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Figure 2: FTIR Spectra of Pure drug Dexamethasone+ HPMC
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Figure 3: FTIR Spectra of Pure drug Dexamethasone+ Pullulan
Table 3: FTIR compatibility study of Dexamethasone with polymers
S. Drug—polymer functional groups to examine by FTIR Compatibility
No. | combination
1 Dexamethasone (pure drug) | O-H, C=0, C=C, C-O and C-F Compatible, No
Interaction

2 Dexamethasone + HPMC Drug carbonyl and hydroxyl bands; HPMC O-H, Compatible
C-H and C-O-C bands

3 Dexamethasone + Pullulan Drug C=0 and C-O bands; Pullulan O-H, C-H and | Compatible
glycosidic C—-O—C bands

4 Dexamethasone + PVA Drug C=0 and O-H bands; PVA O-H, C-H and C- | Compatible
O bands
5 Dexamethasone + Sodium Drug C=0 and O-H bands; alginate COO~ Compatible
alginate asymmetric/symmetric stretching and O—H bands
6 Dexamethasone + HPMC + | Characteristic bands of the drug and all four Compatible
Pullulan + PVA + Sodium polymers
alginate

-4

Reference melting transition
~262°C

-6

220 230 240 250 260 210 280 290 300
Temperature (°C)

Figure 4: DSC of Dexamethasone

Calibration curve: The reported dexamethasone calibration curve covered 0—10 pg/mL, with absorbance
values increasing to 0.3568 and R? of approximately 0.9992. This indicates strong reported linearity across the
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presented range. The regression equation and individual calibration points were not reproduced here because
they must be transcribed and checked from the original calibration dataset.

Table 4: Calibration Curve

S. No. Concentration (ng/mL) Mean absorbance = SD
1 0 0

2 2 0.0812 £+ 0.0004

3 4 0.1501 £+ 0.0002

4 6 0.2190 + 0.0002

5 8 0.2881 £ 0.0003

6 10 0.3568 = 0.0003

0.4
0.35
0.3

. 0.25
0.2
0.15
0.1
0.05

Conce

Mean absorbance * SD

5 10 15

Absorbance

R? =0.9992

==$==Mean absorbance *

SD

—— Linear (Mean
absorbance + SD)

Figure 5: Calibration Curve

Physical and mechanical properties

Table 5: Evaluation of Dexamethasone Hydrogel Oral Films

Code Weight (mg) Thickness (mm) | Tensile strength | Elongation Disintegration (s)
(kg/cm?) (%)
F1 19.45 +0.30 0.041 +£0.010 0.78 + 0.08 248 290+0.5
F2 21.85+0.28 0.045 +£0.011 0.89 £ 0.06 2.44 25+0.3
F3 20.55 +0.30 0.039 +£0.012 1.01 £0.07 2.46 19+ 0.4
F4 21.60 +0.34 0.049 £ 0.012 2.02+0.10 241 23+£0.5
F5 23.20+0.37 0.048 £ 0.010 2.19+0.12 2.51 11+£0.2
F6 18.15+£0.28 0.046 £ 0.011 2.26+0.07 2.39 34+0.3
F7 22.45+0.23 0.047 £0.012 1.51 £0.06 2.35 37+0.5
F8 19.15+0.33 0.048 +0.010 1.57£0.05 2.31 30+ 0.4
F9 20.55+0.21 0.050 £ 0.012 1.68 £ 0.08 2.34 27+0.6

Drug content and disintegration

Table 6: Drug content of Dexamethasone Hydrogel Oral Films

Formulation Code Drug Content (%)
F1 96.50 £ 0.40
F2 98.40 +£0.70
F3 97.40 + 0.35
F4 96.70 £ 0.50
F5 99.60 + 0.60
F6 98.70 + 0.55
F7 98.40 +0.30
F8 96.40 = 0.50
F9 97.20 +0.35
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Drug Content (%)

® Drug Content (%)
99.6
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97.4 972
96.5 I 96.7 96.4
F1 F2 F3 F4 5 F6 F7 8

F9

Figure 6: Drug content of Formulations F1-F9

Table 7: Drug Content and Disintegration Time

Parameter Reported result Formulation noted in thesis
Drug content 96.40 + 0.50% to 99.60 + | F5 highest: 99.60 + 0.60%; F6: 98.70 + 0.55%
0.60% reported as next highest.
Disintegration time 11+£02t037+05s F5 shortest: 11 = 0.2 s; F3: 19 + 0.4 s; F7 longest: 37
+0.5s.

F5 combined the highest reported drug content with
the shortest disintegration time. These results make
F5 a promising candidate among the evaluated
formulations.

For a low-dose potent drug, however, mean drug
content should be supplemented by content-
uniformity data and the number of replicate units
tested.

In-vitro drug release: The reported cumulative
drug release at 10 min ranged from 80.20% to

99.10%. F5 showed the highest reported release
(99.10%) and the reported t25%, t50%, and t70%
values were 0.95, 1.90, and 2.00 min, respectively.
F6 showed the lowest reported cumulative release
at 10 min (80.20%). The rapid release reported for
F5 is consistent with its short disintegration time,
although the full dissolution profiles and replicate
variability are needed to substantiate comparative
claims.

In Vitro Release Profile of Dexamethasone Tablets

(Zero Order Release)
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Figure 7: In vitro release data of Dexamethasone tablet -Zero Order Release
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In Vitro Release Profile of Dexamethasone Tablets
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Figure 8: In vitro release data of Dexamethasone tablet -First Order Release

In Vitro Release Profile of Dexamethasone Tablets
(Higuchi Model)
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Figure 9: In vitro release data of Dexamethasone tablet —Higuchi Model

In Vitro Release Profile of Dexamethasone Tablets
(Korsemeyer—Peppas Model)
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Figure 10: In vitro release data of Dexamethasone tablet —.Korsemeyer

Table 8: Kinetic Value for F5

Release parameter FS reported result

Cumulative release at 10 min 99.10%

t25% 0.95 min

t50% 1.90 min

t70% 2.00 min

First-order model R? 0.998

Zero-order model R? 0.670
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Release-kinetic analysis

Table 9: Kinetic Value Obtained from In Vitro Release

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Formulation Code Zero Order First Order
Ko (mg/h) R? K1 (hr") R?
F1 7.510 0.575 0.488 0.960
F2 7.545 0.495 0.490 0.979
F3 7.600 0.465 0.486 0.971
F4 7.455 0.470 0.405 0.973
F5 8.650 0.670 0.482 0.998
F6 8.080 0.555 0.455 0.860
F7 7.760 0.535 0.268 0.993
F8 6.520 0.475 0.295 0.947
F9 7.890 0.615 0.382 0.912
Stability observations
Table 10: Stability Study (pH, Tensile Strength, Elongation, Folding Endurance)

Condition Appearance pH Tensile strength | Elongation Folding

(kg/cm?) (%) endurance
Room temperature | White, smooth 6.91 2.20 2.50 255
37+£5°C No significant change | 6.88 2.19 2.48 253
4-5°C No significant change | 6.90 2.21 2.49 254
Chemical Stability / Drug Content

Table 11: Stability Study of drug content

Storage condition 0 month 1 month 2 months 3 months
4-5°C 99.10 98.60 98.05 97.55
Room temperature 99.05 98.70 98.20 97.80
37+£5°C 99.10 98.55 97.95 97.40
Conclusion Borges AF, Silva C, Coelho JFJ, Simdes S.

Hydrogel-based dexamethasone mouth-dissolving
oral films were described using nine formulations
(F1-F9). Based on the reported data, F5 showed the
highest drug content (99.60 + 0.60%), highest
folding endurance (256), shortest disintegration
time (11 £ 0.2 s), and highest cumulative drug
release at 10 min (99.10%). The reported first-order
model fit for F5 was R? = 0.998. Therefore, F5 may
be considered the most promising formulation
among those evaluated in this dataset.
Confirmation requires checking the original
formulation composition, full analytical and
dissolution data, content uniformity, and stability
protocol.
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