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ABSTRACT

This research focuses on the development and optimization of a novel nanofiber patch loaded with Boerhavia diffusa root
extract for enhanced wound healing by Response Surface Methodology (RSM) method. Boerhavia diffusa, a traditional
medicinal plant, is known for its wound healing properties through stimulation of angiogenesis, collagen formation, and
epithelialization. The methanolic extract was incorporated into polyvinyl alcohol (PVA) and polyethylene oxide (PEO)
solutions at 8 mg/mL concentrations and electrospun into nanofiber mats under optimized conditions.

The study employed a 32 factorial design using RSM with Design Expert-7 for evaluating drug entrapment efficiency and
swelling index. Characterization techniques were applied to analyze nanofiber's morphology, structural properties, thermal
behavior, and crystallinity. The optimized batch (BDRNF7) demonstrated 85.12% drug entrapment efficiency, uniform
thickness, and sustained drug release. Additionally, chitosan/alginate membrane dressings were synthesized through physical
blending and covalent crosslinking to evaluate film uniformity, mass, pH, and drug content. BDRNF7 showed significant
wound contraction, enhanced skin breaking strength, and effective wound healing compared to controls. Moisture interaction
studies indicated the patch’s stability under varying humidity. Statistical analysis confirmed the model's significance (F-value:
11.88, Adjusted R% 0.8718). In conclusion, the developed nanofiber patch exhibited potential as a bioactive wound dressing,
providing effective drug delivery and accelerated wound healing. Further studies will validate its clinical application in wound
care management.
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INTRODUCTION

Any disruption to the skin's natural continuity is called a
wound. Overall, there are four distinct phases to wound
healing: haemostasis, inflammation, proliferation, and
maturation!. Repairing damaged tissues and re-establishing
their normal function depends on the intricate biological
process known as wound healing?. Chronic wounds,
infections, and diminished quality of life are all possible
outcomes of impaired wound healing®*. General
investigation has been carried out over years to create novel
approaches and materials that can improve healing process of
wounds®®. Wound dressings made of nanofiber are one
option; these have many benefits, like great mechanical
qualities, & capability to contain bioactive substances for
controlled and prolonged release™®. This article delves into
the topic of nanofiber manufacture using 32-factorial design
Response Surface Methodology (RSM). The nanofiber will
contain extract from Boerhavia diffusa, a traditional
medicinal plant known for its established wound healing
qualities."Punamava" or "Hogweed," the common names for
the plant Boerhavia diffusa, have deep roots in ancient

medical practices like Ayurveda and TCM. The anti-
inflammatory, antioxidant, antibacterial, and wound healing
characteristics of its several bioactive components—
alkaloids, flavonoids, and saponins—have prompted
substantial research into this plant’®. Boerhavia diffusa extract
has shown promise as a wound healing agent because to its
ability to stimulate angiogenesis, collagen formation, and
epithelialisation, as demonstrated in many investigations'.
The distinctive structural and functional properties of
nanofiber-based wound dressings have recently attracted a
great deal of interest!!. Fabricated utilising electrospinning
processes, these materials provide a perfect habitat for cells
that aid in wound healing by mimicking the natural
extracellular matrix'2. Chronic wounds, bumns, and surgical
incisions are just a few of the many wound types that can
benefit from nanofiber wound dressings due to their
improved moisture retention, breathability, and protection
from extemal contaminants'3. Incorporating Boerhavia
diffusa extract into new nanofiber wound dressings utilising
Response Surface Methodology (RSM) is the goal of this
study'. Finding the sweet spot for the electrospinning
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Table 1: Influence of electrospinning constraints on size of the nanofiber made from PVA and PEO

Flow rate Size (nm) Distance Size(nm) Voltage(kV) Size(nm)
(mLh—-1) (cm)
Nanofiber 0.3 416+102 5 455+108 10 410+£115
(PVA) 0.5 206+112 10 312+156 20 356+123
0.7 516+251 15 1544253 30 194+147
0.9 605+62 20 64545 50 173+125
Nanofiber 0.3 212+ 5 124+108 10 545+115
(PEO) 0.5 172+ 10 655+156 20 327+123
0.7 450+ 15 2194253 30 453+147
0.9 371+ 20 197445 50 255+125
Table 2: Independent variables
Independent Variables Unit Low High Low High Coded
Actual  Actual Coded
PVA of (A) mg/ml 6 14 -1.000  1.000
PEO (B) mg/ml 6 14 -1.000  1.000
Response  Name Units Analysis Minimum  Maximum  Mean  Std. Dev. C.V%  Model
Y1 DEE % Polynomial 73.19 85.12 80.12 1.23 1.54 Quadratic
Y2 Swelling Polynomial 65.14 86.6 7720 261 3.38 Quadratic
index(SI)

Table 3: Formulae for wound dressing preparation of

Table 4: Dose and No. of animals used

Optimized formulation (BRNF7) Name of group Treatment No. of animals
Ingredients Formulation code Normal group Tween 80 6
F1 F2 F3 F4 Standard Drug 6
Chitosan: Sod.alginate 4:1 31 2:1 1:1 Dressing Dressings 24
Optimised formulation 0.2 02 0.2 0.2 formulations (4)

(BRNF?7) (ml)

process settings and then studying the shape, mechanical
characteristics, drug encapsulation effectiveness, and
bioactive component sustained release of the resulting
nanofiber are chief goals of study. The end goal is to generate
a new kind of wound dressing that uses Boerhavia diffusa's
healing properties to speed up the healing process.

MATERIALS AND METHODS

The Boerhavia diffusa plant demonstrated in figure 1 was
collected from Pune, Maharashtra and shade-dried at room
temperature. Dehydrated roots and leaves were pulverized,
sieved through a 120-mesh screen, and authenticated by
botanist D. L. Shirodkar from the Botanical Survey of India,
Pune. A herbarium specimen (Voucher No. CDP-01, Ref.
No. BSI/WRC/IDEN.CER./2021/H3) was deposited on
April 6, 2021.

100 gm dry course size crud drug material;pulverized with
chloroform and loaded in soxhlet extraction assembly.
Further extraction proceeds with first solvent chloroform.
Continuous method chosen for completion of extraction
step. Decolorized solvent at siphon tube indicate
completion of dissolved components in respective crude
drug material. Further solvent ethanol treated with same
crude drug once it dried and free from previous solvent. At
last refluxed same plant material with distilled water and
report percent yield of extract. Above method used for both
parts it result chloroform, ethanol and aqueous extract
obtained. Details reported in characterization.

Boerhavia diffusa Extract Loaded Nanofiber

A methanolic root extract (0.4 mg/ml) was dissolved in a
PVA and PEO solution (8 mg/ml) and stirred for 72 hours

Table 5: Determination of Entrapment efficiency (%) of
nanofiber BDRNF1-BDRNF9

Formulation Entrapment efficiency (%)
BDRNF1 82.02

BDRNF2 73.19

BDRNF3 772

BDRNF4 84.97

BDRNFS 82.66

BDRNF6 84.52

BDRNF7 85.12

BDRNFS 68.45

BDRNF9 82.96

at room temperature until fully solubilized, forming a
translucent, uniform solution. Electrospinning was
performed using a 20 kV DC offset, 15 cm air gap, 18 ga
blunted needle, and a 0.3 ml/h flow rate. A 5 ml solution
was used per run, with fibers collected on a 6.5 mm
diameter mandrel. The scaffolds were vacuum-dried for 3
hours to remove residual solvents before testing (Table 1
and Table 2).

Optimization

After QbD, formulation design and optimization are key
steps. In this study, nanosponge formulations were
developed using a 32 factorial design with center and axial
points in RSM using Design Expert-7. PVA (A) and PEO
(B) concentrations served as process parameters, while
Drug Entrapment Efficiency (EE%) (Y1) and Swelling
Index (SI) (Y2) were the dependent variables. Formulations
were prepared using levels -1 and +1 for both variables'.
Evaluation of Nanofiber

Drug Entrapment Efficiency and Drug Loading (%)
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Table 6: Response DEE

Source Sum of Squares df Mean Square F-value p-value
Model 274.21 5 54.84 36.24 0.0070 significant
A-PVA 30.65 1 30.65 20.25 0.0205
B-PEO 156.67 1 156.67 103.52 0.0020
AB 9.77 1 9.77 6.45 0.0847
A? 0.4110 1 0.4110 0.2716 0.6383
B? 76.71 1 76.71 50.69 0.0057
Residual 4.54 3 1.51
CorTotal 278.75 8
Fit Statistics Table 7: Determination of Drug loading (%) of nanofiber
Std.Dev. 1.23 R? 0.9837 BDRNF1-BDRNF9
Mean 80.12 Adjusted R? 0.9566 Formulation Drug loading (%) Swelling(%)
C.V.% 1.54 Predicted R? 0.8138 BDRNF1 8.5 65.14
Adeq Precision  17.3085 BDRNF2 7.3 72.08
) . i BDRNEF3 7.5 75.55
Ultracentrifugation at 10,000 rpm for 30 minutes was used BDRNF4 89 8523
to test the drug entrapment effectiveness of silver nanofiber BDRNF5 8.0 7791
compositions. Pellets containing silver nanofiber were BDRNF6 78 83.62
redissolved in distilled water after being removed from BDRNE7 9 6.6
AgNOs. The ultra-violet spectrophotometer was used to BDRNFS 6.9 69.86
examine the liquid portion of the experiment!'®. BDRNF9 71 78.82

Swelling Index

Formulations were immersed directly in PBS (pH 7.4) to
mimic medium conditions, in order to examine the swelling
capability of the nanofiber samples.

Characterization of Optimized Batch

Using a variety of methods, the study examined electrospun
nanofibers. After the gold sputter coating, the morphology
and diameter were evaluated using SEM. Functional
groups were detected using KBr pelletised materials by
FTIR. Crystallinity was determined by XRD, while solid-
state characteristics were tested by DSC. By heating
samples from room temperature to 800°C under nitrogen,
TGA was able to analyse their thermal stability and volatile
components. The results showed that there were no
significant changes. The results of these investigations
illuminated the features and potential uses of the
nanofibers'’.

Preliminary Formulation Development

Production of the Chitosan/Alginate Membrane Dressings
Chemists used physical mixing and solvent evaporation to
create chitosan polyelectrolyte membranes that were
covalently crosslinked. After dissolving 3 grammes of
chitosan in 200 millilitres of 2% glacial acetic acid, a

Figure 1: Boerhavza diffusa

solution containing 3 weight percent chitosan was created.
The molar ratios used to mix it with alginate or activated
alginate were 4:1, 3:1, 2:1, and 1:1. Using 0.05 ml of HCI,
the pH was brought to 5.5, and then the mixture was stirred
for 30 minutes. Following this, 0.2 ml of the BRNF7
optimised formulation was applied (Table 3). Prior to
vacuum drying at 40 °C for 5 hours, the mixture was cast
onto a glass plate, allowed to dry at ambient temperature,
and then washed with methanol four or five times. Using a
micrometre, the thickness of the membrane was
determined'®,

Characterization of Wound Dressings Film Thickness

By setting the sample on a firm foundation and pressing the
probe against it, the thickness could be measured using a
gauge. Thirty readings were taken throughout the sample
at 15-minute, 1-hour, 3-hour, 8-hour, and 24-hour intervals,
in both dry and wet situations'.

Film Weight and Uniformity of Mass

Film wound dressings are not specifically addressed in the
European Pharmacopoeia, hence an adapted mass
uniformity test (2.9.5) was employed. Twenty samples of
2.5 x 2.5 c¢m film were randomly sliced and weighed with a
4-decimal precision on an analytical scale (KERN 870-13,
Germany). It was determined the average mass =+ standard
deviation and the percentage deviation. No more than two
samples could deviate by more than 7.5% in accordance
with pharmacopoeial limitations, and no sample could
exceed twice this limit. Average results with minimum and
maximum values in milligrammes and percentage of film
weight were provided?.

Surface pH

Wet the films with clean water and then assessed their
surface pH using a contact pH meter (Flatrode, Hamilton,
CH). We tested each sample three times and reported the
average values with standard deviations?'.

Drug Content Uniformity

We checked for drug content uniformity by dissolving a 10-
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Table 8: Response of swelling index

Source Sum of Squares df Mean Square F-value p-value
Model 404.99 5 81.00 11.88 0.0343 Significant
A-PVA 165.27 1 165.27 24.24 0.0161
B-PEO 16.97 1 16.97 2.49 0.2128
AB 40.90 1 40.90 6.00 0.0917
A? 17.39 1 17.39 2.55 0.2086
B? 164.47 1 164.47 24.12 0.0162
Residual 20.45 3 6.82
CorTotal 425.44 8
Fit Statistics
Std. Dev. 2.61 R? 0.9519 RESULTS AND DISCUSSION
Mean 77.20 Adjusted R? 0.8718 Characterization of Nanofiber
CV.% 338 Predicted R? 0.4623 Drug Entrapment Efficiency
Adeq Precision 9.8881 Percent entrapped drug and free drug percentage of

millimeter film in 100 millilitres of isotonic phosphate
buffer (pH 6.8) and shaking it every so often for six hours.
Filtered via a 0.45 mm Whatman filter paper, a 5 ml sample
was diluted to 20 ml using the buffer??.

In Vitro Drug Release

The drug's release in vitro was examined with a DBK
Instruments Automated Transdermal Diffusion Cells
Sampling System. The 1 x 1 cm samples that were loaded
with drugs were placed on top of a receptor compartment
that was filled with ultra-pure water, on top of a cellulose
acetate membrane, at 37 °C. After a day of stirring the
mixture with a magnetic bar, samples were taken. A Jasco
UV-Vis spectrophotometer was used to quantify the
concentration of DCF at 340 nm?*.

Wound Healing Activity

Species and Strain: Albino Rabbit

Age and Weight: Weight range: 200-240g. (12-16weeks)
Gender: Either sex

Swiss-albino rats (25-30 g) will be housed in a controlled
environment (12 h light/dark cycle, 22 + 2 °C) with free
access to water and food. Anesthesia will be administered
using chloral hydrate (1 mL/kg) and 1% atropine. After
shaving, a 215 mm? circular wound (3.2% of body weight)
will be created using sterilized scissors. Wound dressings
will be applied daily until complete healing. Wound area,
contraction, epithelialization period, and hydroxyproline
content will be monitored (Table 4)*+%°,

DEE (%)

ey oo

& PLO (mg/ml)

A PYA (mg/end)

Figure 2: Counter plot of drug entrapment efficiency

nanofiber  was determined  using the UV
spectrophotometric. The entrapment efficiency was found
to be increased with concentration of polymer increase.
Batch BDRNF4 and BDRNF57 shows higher drug
entrapment efficiency which provides optimum availability
of drug at site without any side effects. BDRNF7 optimized
batches show 85.12% entrapment efficiency as compared to
other batches (Table 5).

ANOVA for Quadratic Model Response 1: DEE

Factoring uses partial sum of squares, the third coding.
With 0.70% likelihood, the Model F-value of 36.24 is
significant. Model terms A, B, and B? are significant (p <
0.0500), whereas terms with p > 0.1000 are not. The
difference between Adjusted R?*(0.9566) and Predicted
R?(0.8138) is less than 0.2, indicating acceptable alignment.
Signal-to-noise ratio is assessed by Adeq Precision. Aim
for a ratio above 4. Signal-to-noise ratio 17.309 is good.
You can navigate the design area with this model.

DEE = 84.55+2.26 A+5.11B-1.56AB-0.4533-6.19B>

The coded equation predicts responses using factor levels,
with high levels as +1 and low as -1, helping compare factor
impacts via coefficients (Table 6). The actual factors
equation also predicts responses using original units but
isn't suitable for comparing factor impacts due to scaled
coefficients and a non-centered intercept (Figure 2).

Drug Loading and Swelling of Nanofiber

The optimized batch BDRNF7 with 9% drug loading
provide valuable information for potential drug delivery

Factor Coding: Actual
S|

s
@ oesgnram:

o514 [N #66
XA
x=8

B: PEO (mg/ml)

A: PVA (mg/mL)

Figure 3: Counterplot of drug loading
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Table 9: Thickness of Boerhavia diffusa extract loaded Nanofibrous dressing

Formulation Thickness  Folding % moisture % moisture Weight Tensile strength  Drug
endurance  absorption loss (mg) (Kg/cm?) content (%)
Bl 0.069+1.20 302 39 32 2345+0.14 2.15 90.15£1.56
B2 0.072+1.45 304 4.1 39 25.14+1.04 256 91.78+1.47
B3 0.073+1.30 310 3.8 2.7 2748+1.23 2.14 92.11£1.56
B4 0.074+1.80 308 4.6 4.7 28.04+1.47 2.85 91.98+1.78

application. Swelling index of electrospun nanofibers was
measured by a gravimetric technique, influencing drug
loading and release. The figure 3 displays swelling degree
of drug-loaded nanofiber gels (BDRNF1-BDRNF9) in PBS
(pH 7.4) at different intervals: 65.14, 72.08, 75.55, 85.23,
77.91, 83.62, 86.6, 69.86, and 78.82 over 1 to 12 hours
(Table 7).

ANOVA for Quadratic Model Response 2: SI

Type II—Partial sum of squares—codes factors. Model F-
value 11.88 shows significance, with 3.43% noise chance.
Model terms A and B? (p < 0.0500) are significant, while
ones with p > 0.1000 are not. The Predicted R? (0.4623) is
not close to the Adjusted R? (0.8718), suggesting potential
model or data issues like block effects, outliers, or the need
for model reduction. Adeq Precision, with a ratio of 9.888,
indicates a sufficient signal for design space navigation.
SI=85.21+5.25A+1.68B+3.20AB-2.95A2-9.07B>

Figure 5: SEM of A-(BDRNF7), B-(BDRNFS), C- (BDRNF9)

Table 10: In-vitro diffusion data

Time in % cumulative drug release

hr Bl B2 B3 B4

1 1145 1245 17.45 16.23
2 26.89 31.26 30.14 29.87
3 4748 50.12 47.89 49.55
4 67.59 62.45 69.56 67.44
5 72.65 74.59 74.22 75.45
6 80.45 81.15 82.12 82.97

The coded equation predicts responses using factor levels
(+1 for high, -1 for low) and helps compare factor impacts
through coefficients. The actual factors equation predicts
responses using original units but isn’t suitable for
comparing factor impacts due to scaled coefficients and a
non-centered intercept (Table 8).

Scanning Electron Microscope (SEM)

Figure 4: SEM of A- (BDRNF1), B- (BDRNF2),C-(BDRNF3),D-(BDRNF4), E-(BDRNF5), F- (BDRNF6)
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Table 11: Wound-healing effect of Boerhavia diffusa extract loaded Nanofibrous dressing

Parameter Wound area (mm?) & percentage of wound contraction
Post-wounding Days Control Bl B2 B3 B4
Day 0 440.66 + 440 + 440.66 + 503 £ 505.66 +
2.6757 2.1581 2.1689 3.2151 2.1554
Day 2 428.26 + 432.66 + 43533 + 469.66 + 465.33 +
3.1528 1.202 1.3855% 1.202 1.3335%
(4.24%) (5.47%) (7.35%) (6.62%) (7.97%)
Day 4 468.33 + 32433 + 384.1 39333 + 366 +
1.3336 0.589** 2.714%* 0.989** 2.7814%*
(15.55%) (21.80%) (27.61%) (21.80%) (27.61%)
Day 8 324 +1.1549 285.66 = 289.66 + 292.66 = 268.66 £
(32.89%) 1.545%* 1.641%* 1.3335%* 1.7641**
(40.81%) (42.86%) (41.81%) (46.86%)
Day 12 204.66 + 156 + 125 + 165 + 125+
1.162 1.478%* 1.218** 1.5278** 1.3418**
(52.47%) (62.19%) (71.27%) (67.19%) (75.27%)
Day 16 7733+ 38+ 17.38 + 22+ 13.66 +
1.4691 1.1549%* 1.202%* 1.1549%* 1.202%%*
(84.64%) (95.62%) (97.29) (95.62%) (97.29)
Day 18 2433 + 528+ 00 + 00** 5.66 = 00 + 00**
1.202 0.9546** (100%) 0.9546** (100%)
(95.16%) (98.87%) (98.87%)
Day 20 9 +0.5465 00 + 00** 00 + 00** 00 + 00** 00 + 00**
(93.21%) (100%) (100%) (100%) (100%)
Period of 255+ 18.33 £ 17.16 £ 18.33 17.16 £
epithelialization 0.7416 0.3058** 0.7846** 0.2108** 0.1666**
(day)

n=6,mean+SEM;*P<0.01;**P<0.001

Table 12: Wound-healing effect of Boerhavia diffusa extract loaded Nanofibrous dressing

Parameter Control Bl B2 B3 B4
Skin breaking strength 2755+ 266.66 + 296.66 + 447.66 + 466.66 +
2.2274 2.5344* 2.459* 2.7044* 2.459*
Silver nanofiber surface morphology was investigated with ~ XRD

a Hitachi S-4700 SEM (Hitachi, Japan). For analysis,
samples were vacuum-coated with gold sputter and
mounted on metal stubs with double-sided adhesive tape
(Figure 4, Figure 5).

Characterization of Optimized Batch

FTIR

The functional group's vibrational frequency (cm—1) is
3306.14 for O-H stretch, 1628.82 for C=0 stretch, 1457.67
for alkene, and 1076.85 for esters (Figure 6).

100

defaullde

40

3306.14

30
T 5 T T e T I T T T T
3800 a200 2800 2400 2000 1800 1800 1400 1200 1000 800 o

Figure 6: IR spectrum of prepared nanofiber be{‘:ch
BDRNF7

X-ray diffraction (XRD) provides structural information on
crystalline compounds. The spectra of the optimized batch
(BDRNF7) showed intense peaks, indicating a crystalline
structure (Figure 7).

DSC

The DSC spectrum of prepared nanofiber batch BDRNF7
prepared nanofiber batch BDRNF7 showing end set of
133.42°C, which is quite excess when compared with the
end set temperature of crude powder melting point of

B2

800
600
400
200

o
10

Figure 7: XRD
BDRNEF7

T I [ T I I
30 40 50 80 70 k]

spectrum of prepared nanofiber batch
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fexo

Integral -108.28m)
normalized  -49.22 Jp*-1
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Peak Helght 265 A
Peak. 130.37°C
Extrapol. Peak 130.53°C
Endset 13342°C
PeakWidh  5.68°C
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Lal: METTLER STAR® SW 1210
Figure 8: DSC spectrum of prepared nanofiber batch
BDRNF7
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Figure 10: Percent Cumulative drug release for control
& Wound Dressing

Optimised
BDRNF

Control

Initial

12th Day

Figure 11: Wound-healing effect of Boerhavia diffusa
extract loaded Nanofibrous dressing

18th Day

Boerhavia diffusa (Figure 8).

TGA

TGA thermograms of the prepared nanofiber batch
BDRNF7show that the nanofiber gradually decomposed at
a higher temperature range (Figure 9).

Characterization of Wound Dressings

The thickness of films B1 and B4 ranged from 0.069 to
0.074, with low standard deviations indicating uniformity.
All films showed good folding endurance, ensuring
flexibility. Moisture absorption over 3 days varied between

3

2

Deita Y =96.884 %

Weight % (%) —— ——
8

574 0 0 m w

500
Temperature {'C)

Figure 9: TGA spectrum of prepared nanofiber batch
BDRNF7

3.8% to 4.6%, while moisture loss ranged from 3.2% to
4.7%. No significant variation in average weight was noted.
Tensile strength was between 2.14-2.85 kg/cm?, and drug
content ranged from 90.15% to 92.11%, demonstrating
uniformity (Table 9).

In Vitro Drug Release

The data is demonstrated in (Table 10, Figure 10).

Wound Healing Activity

The effect of wound healing is given in Table 11, Table 12
and Figure 11.

CONCLUSION

In this study, a novel nanofiber patch loaded with Boerhavia
diffusa root extract was successfully developed and
optimized using Response Surface Methodology (RSM) to
enhance wound healing. The methanolic extract of
Boerhavia diffusa was effectively incorporated into a
polyvinyl alcohol (PVA) and polyethylene oxide (PEO)
matrix, resulting in nanofiber mats with desirable properties.
The 3”2 factorial design enabled the systematic optimization
of key parameters, leading to the selection of the BDRNF7
batch with 85.12% drug entrapment efficiency and consistent
morphology. Furthermore, in vitro release studies
demonstrated a sustained drug release profile, contributing to
prolonged therapeutic effects. Complementary
chitosan/alginate membrane dressings were developed to
provide additional wound care benefits. In vivo wound
healing assessments in animal models revealed that BDRNF7
significantly accelerated wound contraction, enhanced skin
breaking strength, and promoted tissue regeneration
compared to controls. Moisture interaction studies
highlighted the patch's stability under varying humidity,
further supporting its suitability for wound management
applications. The statistical analysis validated the robustness
of the experimental design, with an F-value of 11.88 and an
Adjusted R? of 0.8718, indicating a strong correlation
between experimental and predicted values. Overall,
Boerhavia diffusa-loaded nanofiber patch demonstrated
promising potential as a bioactive wound dressing, offering
sustained drug delivery and accelerated wound healing.
Future clinical studies are recommended to further evaluate
its efficacy and safety in human subjects, paving the way for
its application in advanced wound care management.
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