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ABSTRACT

Wound repair is a coordinated process involving inflammation, tissue proliferation, extracellular matrix formation
and re-epithelialization. Polymeric wound dressings can provide a local platform for combining bioactive plant
constituents with growth factors. The present study focused on the development and evaluation of a wound dressing
film containing ethanolic extract of Commiphora wightii, alone and in combination with Epidermal Growth Factor
(EGF). The oleo-gum resin was extracted by Soxhlet extraction using 70% ethanol and gave a 6.28% w/w yield.
Preliminary phytochemical screening reported alkaloids, flavonoids, tannins, phenolic compounds, glycosides,
saponins, triterpenoids and fixed oils. Films were prepared by solvent casting using polyvinyl alcohol and chitosan
with glycerol as plasticizer. The extract film and extract + EGF film showed surface pH values of 6.58 and 6.74,
respectively, with tensile strengths of 2.84 and 3.41 and folding endurance values of 302 and 317. Wound-healing
activity was evaluated in an excision wound model using 30 Wistar rats divided into five groups (n=6). Wound area
was recorded on days 0, 4, 8, 12 and 16. By day 16, the wound area was 6.24 + 1.08 mm? in the extract-film group
and 0.00 + 0.00 mm? in the extract + EGF group, compared with 15.62 + 2.14 mm? for 1% silver sulfadiazine. The
corresponding epithelialization periods were 13.24 + 0.42 and 11.76 + 0.38 days. The findings support further
investigation of the combined plant-extract and EGF dressing in more detailed wound-healing models.
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INTRODUCTION

Wound healing is a dynamic biological process
in which hemostasis, inflammation, proliferation and
tissue remodeling occur in a coordinated sequence.
Successful repair depends on the interaction of
inflammatory  cells, fibroblasts, keratinocytes,
endothelial cells, extracellular matrix components
and multiple signaling molecules. Disturbance of any
of these phases can delay closure and increase the
risk of persistent tissue damage or infection.'*

The wound dressing is therefore more than a
physical covering. A suitable dressing can protect the
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wound, manage moisture and exudate, reduce
external contamination and provide a local
environment that supports cell migration and tissue
repair. Polymeric systems have attracted attention
because they can be engineered for flexibility,
adhesion and controlled delivery of therapeutic
agents. Chitosan, in particular, has been widely
investigated in wound-care systems because of its
film-forming and biocompatible characteristics.!,>—~’
Growth factors represent another approach to
improving repair. Epidermal Growth Factor (EGF) is
associated with the proliferation and migration of
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epithelial cells and has therefore been investigated as
a component of strategies intended to accelerate re-
epithelialization. Combining a growth factor with a
polymeric matrix may allow local administration at
the wound site while reducing dependence on
repeated systemic exposure.',?

Medicinal plants are also being explored as
sources of  multifunctional wound-healing
constituents. Commiphora wightii, traditionally
valued for its oleo-gum resin, contains phytochemical
constituents that have been investigated in relation to
anti-inflammatory and antioxidant activity. The thesis
underlying the present work selected C. wightii resin
as the herbal component of a topical polymeric
dressing and combined it with EGF to evaluate
whether the formulation could support wound
contraction and epithelialization.

The present study was therefore undertaken to
develop a polymeric wound dressing film containing
ethanolic extract of C. wightii and to compare an
extract-only film with an extract + EGF film using an
excision wound model. The study also examined
basic physicochemical characteristics of the films and
monitored local safety observations during the
experimental period.

MATERIALS AND METHODS
Plant material and authentication

The oleo-gum resin of Commiphora wightii was
used as the plant material. According to the thesis
record, the material was authenticated by Dr. Alok
Shrivastava, Professor, Department of Plant Science,
Mahatma Jyotiba Phule Rohilkhand University,
Bareilly, Uttar Pradesh. A voucher specimen was
deposited in the departmental herbarium under
voucher number RU/PS/PS/2025-16.

Extraction of Commiphora wightii

Fifty grams of crude resin were subjected to
Soxhlet extraction using 500 mL of 70% ethanol.
Extraction was continued for approximately 6—8 h.
The extract was concentrated using a rotary
evaporator followed by desiccation. The dried extract
weighed 3.14 g, corresponding to a reported
extraction yield of 6.28% w/w.

Preliminary phytochemical screening

The ethanolic extract was screened using the
qualitative procedures described in the thesis for
alkaloids, carbohydrates, glycosides, saponins,
flavonoids, tannins and phenolic compounds, steroids
and triterpenoids, proteins, and fixed oils/fats. The
results reported in the thesis indicated the presence of
alkaloids, flavonoids, tannins, phenolic compounds,
glycosides, saponins, triterpenoids and fixed oils.
Preparation of polymeric wound dressing films

The films were prepared by the solvent-casting
method. A 10% w/v PVA solution was prepared in
distilled water by heating at 80-90°C with continuous
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stirring until a clear solution was obtained. Chitosan
(2% w/v) was dissolved in 1% v/v acetic acid. The
PVA and chitosan solutions were blended in a 70:30
ratio and stirred for 30—45 min. The required quantity
of C. wightii extract was incorporated with
continuous stirring. Glycerol (0.5-1% w/v) was
added as plasticizer. For the combined formulation,
EGF was incorporated aseptically after cooling to
room temperature, with gentle stirring to avoid
excessive agitation. The mixture was allowed to stand
or sonicated for 5-10 min to remove trapped air, cast
in sterile Petri dishes and dried at 40°C for 24 h.
Films of approximately 2 x 2 cm were cut for
evaluation and application.

Ingredient Concentration Function
PVA 10% wiv Film-forming
polymer
Chitosan 2% wiv Biopolymer
C. ngh.m . . Herbal
ethanolic Required quantity | ,. -
bioactive agent
extract
EGF Required quantity | Growth factor
Glycerol 0.5-1% w/v Plasticizer
Acetic acid 1% v/v Solyent for
chitosan
Distilled water g.s. Vehicle

Table 1. Composition of the polymeric wound
dressing films.
Physicochemical evaluation

The prepared films were evaluated for
appearance, surface pH, tensile strength, moisture
content, folding endurance, weight variation,
thickness, swelling index and percentage elongation
at break. The thesis states that physicochemical
measurements were performed in triplicate and
expressed as mean + SD. The reported values are
summarized in Table 2.

. C. wightii
Parameter egt.r:lv;%lil'itlllln extract +
EGEF film
Surface pH 6.58 6.74
Tensile strength 2.84 341
Moisture content 7.2 7.6
Folding 302 317
endurance
Weight variation 0.41 0.43
Thickness 0.24 0.26
Swelling index 186.2 214.5
Elongation at
break (%) 71.4 82.1

Table 2. Physicochemical characteristics of the
prepared films. Values are reported as given in
the thesis.
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Experimental animals and ethical approval

Healthy adult Wistar albino rats of either sex
weighing 180-220 g were used. Thirty animals were
acclimatized for one week and housed under standard
laboratory conditions of 25 + 2°C, 55 + 5% relative
humidity and a 12 h light/12 h dark cycle, with
standard pellet diet and water ad libitum. The
experimental protocol was approved by the
Institutional Animal Ethics Committee (IAEC), BIU
College of Pharmacy, Bareilly International
University, under approval number
CAH/BIU/2026/008 dated 21 February 2026. The
CPCSEA registration number reported in the thesis
was 2293/PO/ReBi/S/2024/CCSEA, dated 14 April
2024. The excision-wound procedures were
performed under ketamine anaesthesia (50 mg/kg,
intraperitoneally), with anaesthetic depth assessed by
loss of pedal reflex and response to external stimuli.
The source thesis does not specify an analgesic
regimen or euthanasia procedure; these details should
be verified against the original laboratory record
before submission.
Excision wound model and treatment

The dorsal thoracic region was selected as the
wound site. Hair was removed, the skin was cleaned
with 70% ethanol and disinfected with povidone-
iodine. A sterile template was used to mark the
wound area, and a full-thickness excision of
approximately 500 mm? was produced without
removal of underlying muscle. Bleeding was
controlled using sterile cotton. The assigned
formulations were applied topically once daily for 16
consecutive days. Wound area was recorded on days
0,4,8,12 and 16.

Gro | Treatm | Dose/applic | Rout | Freque n
up ent ation e ncy
I Healthy None — — 6
control
II Disease Untreated — — 6
control
o
Standar 1% S.ﬂv.er Topi Once
I d sulfadiazine, cal dail 6
0.2 g/wound Y
50 mg C.
v Extract wightii Topi Once 6
film extract/wou cal daily
nd
50 mg
Extract .
v + EGF extract + 10 | Topi Onpe 6
film ug cal daily
EGF/wound

Table 3. Experimental design of the excision

wound-healing study.

Measurement of wound area and epithelialization
Wound area was measured on days 0, 4, 8§, 12

and 16. The period of epithelialization was recorded
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for each experimental group. Safety observations
included erythema, edema, skin irritation, infection,
allergic reaction, general behaviour and mortality, as
reported in the thesis.
Statistical analysis

The thesis states that experimental values were
expressed as mean + SEM and that comparisons
among the five groups were performed using one-
way ANOVA followed by Tukey’s multiple-
comparison post hoc test, with p < 0.05 considered
statistically significant. The wound-area results table
itself is reported as mean = SD (n=6); therefore, the
presentation below retains the dispersion format
reported in that table. The thesis provides day-wise
significance summaries but does not provide the
underlying exact p-values or group-by-group post hoc
outputs.
RESULTS
Extraction and phytochemical screening

Soxhlet extraction of 50 g of C. wightii resin
with 70% ethanol yielded 3.14 g of dried extract,
corresponding to 6.28% w/w. The thesis describes the
extract as semi-solid, dark brown, with a
characteristic aromatic odour and sticky consistency.
Qualitative  phytochemical screening reported
alkaloids, flavonoids, tannins, phenolic compounds,
glycosides, saponins, triterpenoids and fixed oils as
present.
Physical characteristics of the films

The prepared films were described as smooth
and uniform, with a pale yellow to light-brown
appearance, good flexibility and satisfactory
homogeneity without visible air bubbles. The extract-
only film showed a surface pH of 6.58, while the
extract + EGF film showed a surface pH of 6.74. The
combined film also showed higher tensile strength
(3.41) and folding endurance (317) than the extract-
only film (2.84 and 302, respectively). The reported
swelling index and elongation at break were 186.2
and 71.4% for the extract film and 214.5 and 82.1%
for the extract + EGF film, respectively.
Wound-healing activity

All groups began with the same wound area of
500 mm?. The wound area decreased progressively
over the 16-day observation period. The decrease was
more pronounced in the treated groups, particularly
the extract-containing films. On day 16, the residual
wound area was 168.46 + 5.72 mm? in the healthy
control group and 62.14 + 3.48 mm? in the untreated
disease-control group. The corresponding values
were 15.62 + 2.14 mm? with 1% silver sulfadiazine,
6.24 + 1.08 mm? with the C. wightii extract film and
0.00 + 0.00 mm? with the C. wightii extract + EGF
film.

Day | Day | Day | Day | Day

Sy 0 4 8 12 16
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I- 500.0 | 452.8 | 381.5 | 279.8 | 1684
Healthy 0+ 0+ 4+ 2+ (E=
control 0.00 | 874 | 796 | 6.84 | 5.72

IV — Extract film 13.24+0.42

V — Extract + EGF film 11.76 +£ 0.38

I - 500.0 | 438.2 | 336.7 | 204.3 | 62.14
Disease 0+ 4+ 2+ 8+ +
control 0.00 8.43 7.24 5.82 3.48

0

Hiﬂ‘véf’ 500.0 | 420.3 | 288.6 | 122.8 | 15.62

lfadiazi | 0% | 6% | 4% | 4= | £
su o 0.00 | 821 | 695 | 536 | 2.14
IV— | 500.0 | 392.1 | 246.4 | 84.62 | 6.24

Extract 0+ 6+ 8+ + +
film 000 | 752 | 618 | 1.08 | 1.08
= 500.0 | 364.4 | 186.5 | 46.82 | 0.00

Extract + 0+ 2+ 4+ + +

EGF film | 0.00 | 7.14 | 542 | 3.28 | 0.00

Table 4. Wound area during the experimental
period. Values are mean + SD, n=6, as reported in
the thesis.

Change in wound area during the experimental period

500 4

Wound area (mm?)

100 4

0 2 4 6 8 10 12 14 16
Study day

Figure 1. Change in wound area over the 16-day
experimental period.
Statistical observations

The thesis reports no significant difference
among groups on day O (p > 0.05). From day 4
onward, the wound-area comparisons were reported
as statistically significant, with p <0.05 on day 4, p <
0.01 on day 8 and p < 0.001 on days 12 and 16.
Because the thesis does not provide the exact Tukey
post hoc pairwise outputs, the present article does not
assign significance symbols to individual group pairs.
Period of epithelialization

The epithelialization period varied across the
experimental groups. The values reported were 18.62
+ 0.72 days for the healthy control, 14.18 + 0.48 days
for the disease control, 16.34 + 0.56 days for the
silver sulfadiazine group, 13.24 + 0.42 days for the
extract-film group and 11.76 + 0.38 days for the
extract + EGF film group.

Group . .Pe.”"d. i
epithelialization (days)
I — Healthy control 18.62+0.72
II — Disease control 14.18 £0.48
lE= 1% silver 16.34 = 0.56
sulfadiazine
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Table 5. Period of epithelialization. Values are
mean = SD, n=6, as reported in the thesis.
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Figure 2. Period of epithelialization across the
experimental groups.
Safety and skin irritation observations

The thesis reports absence of erythema, edema,
skin irritation, infection and allergic reaction during
the safety and skin-irritation assessment, with no
mortality observed. The table in the thesis records
“Absent” for general behaviour; because this wording
is not interpretable as a conventional safety endpoint,
the present article does not convert it into a positive
or negative behavioural conclusion.

DISCUSSION

The present study used a polymeric film as a
local delivery platform for an ethanolic extract of C.
wightii and EGF. This approach is consistent with the
broader rationale for advanced wound dressings, in
which the dressing is expected not only to cover the
wound but also to provide a suitable physical
environment for repair and, where appropriate,
deliver bioactive agents at the site of injury.
Polymeric wound dressings have been investigated
for this purpose because their composition can
influence flexibility, moisture handling and drug or
biomolecule delivery.',’

The extraction process yielded 6.28% w/w dried
extract from the resin. The qualitative screening
reported several classes of phytoconstituents,
including flavonoids, tannins, phenolic compounds,
glycosides, saponins and triterpenoids. These
findings provide a phytochemical basis for further
investigation of the extract, although the present
study did not quantify individual constituents or
directly measure antioxidant, anti-inflammatory or
antimicrobial activity. Therefore, those biological
activities should be regarded as possible explanations
from the literature rather than mechanisms
demonstrated by the current experiment.

The prepared films showed measurable
mechanical and physical characteristics. The surface
pH values of 6.58 and 6.74 were close to the range
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expected for topical skin contact, while the extract +
EGF film showed higher tensile strength, folding
endurance and elongation at break than the extract-
only film. The thesis interpretation is that these
properties support better flexibility and structural
stability. The present results establish these as
formulation characteristics; they do not, by
themselves, establish long-term stability or controlled
release of EGF.

The in vivo results showed a progressive
reduction in wound area in all groups, with a
particularly marked reduction in the groups receiving
the experimental films. By day 16, the extract + EGF
film group reached a reported wound area of 0.00 +
0.00 mm?, while the extract-only film group had 6.24
+ 1.08 mm?. The silver sulfadiazine group had 15.62
+ 2.14 mm?. The same pattern was reflected in the
reported epithelialization periods, with 11.76 + 0.38
days for the extract + EGF group and 13.24 + 0.42
days for the extract-only film.

The combination of the extract with EGF may
have contributed to the observed pattern because
plant-derived constituents and growth factors can
influence different components of tissue repair. EGF
is associated with epithelial-cell proliferation and
migration, whereas the thesis proposes antioxidant
and anti-inflammatory contributions from the plant
extract. However, the current study did not measure
EGF release, cytokines, oxidative-stress markers,
collagen deposition or molecular signaling. Thus, a
synergistic mechanism cannot be established from the
wound-area measurements alone and should be tested
in future experiments.

An important strength of the study is that the
same wound size was used at baseline and that
wound area was assessed at multiple time points,
allowing the trajectory of closure to be followed
rather than relying only on the final observation. The
study also included a conventional topical standard,
silver sulfadiazine, which provides a useful
comparator. At the same time, the interpretation
should remain limited to the acute excision-wound
model. The thesis does not provide detailed pairwise
post hoc p-values, molecular endpoints, a formal
release study for EGF, or detailed long-term stability
data for the films. These limitations should be
addressed before conclusions are extended to chronic
wounds or clinical use.

CONCLUSION

The study developed polymeric wound dressing
films containing ethanolic extract of Commiphora
wightii, with and without Epidermal Growth Factor,
using PVA and chitosan as the principal film-forming
polymers. The films showed acceptable basic
physicochemical characteristics and were tolerated in
the reported skin-safety observations. In the excision

IJDDT Volume 16 Issue 86s 2026

wound model, the extract-containing films produced
progressive reductions in wound area, and the extract
+ EGF formulation reached a reported wound area of
0.00 + 0.00 mm? by day 16 with an epithelialization
period of 11.76 + 0.38 days. These findings support
further controlled studies examining formulation
stability, EGF release, histopathological changes and
molecular markers of repair before any clinical
translation is considered.
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