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Abstract: Substantial progress in wound therapy has not snuffed out the passion in search of innovative
wound dressing materials. This work is to analyze the physiochemical characterizations and biological
evaluation of a wound dressing material. A wound dressing material had been synthesized from
Physiologically Clotted Fibrin (PCF), Fish Scale Collagen (FSC). Also, the wound dressing material
had impregnated with the folklore medicinal impact of the Spider Web (SW) and the Ethanolic Extract
of Mangifera indica (L.)(EEMI). Infrared spectroscopic techniques confirmed the presence of Type |
collagen. Surface morphology established the smooth, uniform, porous, biocompatible surface of the
material. Water absorption studies, porosity measurements showed the required characteristics, the
antibacterial activity favored the resistance, and the ash test supported the eco-friendly environment of
the wound dressing material. Human erythrocytes had reviewed biocompatibility. The supernatant of
the wound dressing material at different concentrations and incubation times had determined for percent
hemolysis. Plots between percent hemolysis and concentration showed the non-hemolytic behavior of
the wound dressing material. The synthesized biomaterial could propose as a wound dressing material
with good efficacy, cost-effectiveness, and eco-friendly. The synthesized biomaterial could have been
a better wound dressing material with good efficacy, cost-effectiveness, and eco-friendly.

Keyword:infrared spectroscopic techniques; surface morphology; porosity; antibacterialactivity; bio-
compatibility.

© 2021 by the authors. This article is an open-access article distributed under the terms and conditions of the Creative
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1. Introduction

The wound occurs due to injured skin, which is easily vulnerable to an infection either
in the embryonic or the fully grown stage [1, 2]. Wound dressings components from the natural
body are preferable for bio-compatibility and prevention of inflammation [3]. Fibrin, an
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insoluble protein, causes coagulation when the skin is injured. Besides, fibrin possesses the
requirements for wound dressing materials viz. biodegradability, toxic-free, balmy and could
be used as scaffolds for wound dressing materials, as a carrier for cells for transportation, as an
adhesive for connective tissues [4, 5]. Sastry [4] suggested the notion of employing fibrin as a
bio-composite for wound healing. In the present work, the physiologically clotted fibrin had
extracted from chicken blood.

Fibrin - the hemostasis agent coupled with collagen- the natural substrate for cell
adhesion would serve as a better wound dressing material. Sayani Chattopadhyay and Raines
[6] have asserted that collagen’s function is to preserve the biological and structural integrity
of the ECM is invincible. Collagen assists in all the phases of wound healing viz. hemostasis,
inflammation, stimulating the cell activity, promoting tissue formation, assisting in the re-
epithelisation, waxing, and waning of the scars [7]. In this work, collagen had extracted from
fish scales. Fish scale collagen consists of Type | collagen that has a unique triple helix
structure. The collagen has immense tensile strength due to the formation of fibrils and fibers.
It forms due to the cross-linking of inter and intra molecules of helix structure [8]. In folkloric
medicine, without the scientific knowledge of efficacy, it has been practiced to apply the spider
web on the wound to stop bleeding. [9]. Researchers have shown spider silk contains eADC4
(C16) proteins that possess the curative property for burn/wound dressings [10, 11]. The
repetitive primary sequences in collagens and silks proteins result in the uniqueness of
homogeneity in their secondary structure, briefly, the triple helix structure in collagen and beta-
sheet formation in the spider silk [11]. The stability, mechanical property, biocompatibility of
fibrous collagen, and silk proteins prioritize their significance in the biomedical fields [12, 13].
There may be a delay in healing due to the infection because the wound is susceptible to entice
bacterial colonies. The wound dressing material had incorporated with the ethanolic extract
ofMangifera indica (L.); to enhance the antimicrobial activity, and the spider web- to improve
the curative property was impregnated in the bio-composites [14].

The wound dressing material had scrutinized for its physical properties and biological
evaluation. The water absorption capability of the wound dressing material had noted. Surface
Morphology and Infrared spectroscopy characterization of the wound dressing material had
studied. For the safety application of wound dressing material, antibacterial activity and in-
vitro biocompatibility had done. The in-vitro biocompatibility of the wound dressing material
was done by (i) the percentage of hemolysis to time of incubation; (ii) the variation of optical
density to concentration.

2. Materials and Methods
2.1. Materials.
2.1.1. Isolation of chicken fibrin.

Fresh chicken blood was collected from the slaughterhouse. Physiologically clotted
fibrin was separated from the fresh blood by the churning method. The blood was washed
thoroughly by running water to remove the bloodstains. The fibrin was then treated with 0.5M
Sodium acetate solution and 30% Hydrogen peroxide solution. Again it was washed thoroughly
by running water and later was made into a paste using a mixer, which contained 60% solids
[15].
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2.1.2. Isolation of collagen from the fish scale.

Fish scales were collected from the local market. The fish scales were washed twice
with a 10 wt % sodium chloride solution to remove surface residual proteins. To obtain the
scales' demineralization, the scales were treated with 0.5M ethylenediaminetetraacetic acid
(EDTA) for 48hr at 7.4 pH. The insoluble part of the fish scales filtered by treating the
demineralized scales with 0.5M acetic acid solution (pH 2.5) for a period of 48 hr, under
magnetic stirring in a cold room. The collagen was salted out from the supernatant by treating
with 0.9M sodium chloride and kept for 24 hours undisturbed in the cold room. The suspension
was centrifuged at 8000rpm for lhr at 4° C. By re-solubilizing in 0.5M acetic acid, the
precipitate was obtained. The final content was dialyzed with 0.1M acetic acid and distilled
water, respectively, for 24hr each, and the samples were lyophilized [15].

2.1.3. Preparation of spider's silk.

Spider webs belonging to the family of Tetragnathid were collected from St. Peter's
University campus, Avadi, Chennai, and authenticated by the Department of Zoology,
Pachaiyappa's College. Web samples were washed with double distilled water for 10 min to
remove dirt, dust, and other foreign matters before drying at room temperature. Collected
samples were preserved by rolling on a glass rod and 70% ethanol in an airtight container[16].

2.1.4. Preparation of ethanolic leaves extract of Mangifera indica(L.).

Fresh leaves of Mangifera indica (L.) were collected from November to January and
authenticated by the Department of Botany, Pachaiyappa's College, and Chennai. They were
washed with water and dried under shade for a week. The dried leaves were coarsely powdered
with an electric blender and sheaved using 60 meshes and stored in an airtight container. 100g
of dried powder was extracted by maceration in the Soxhlet apparatus using 80%
hydroethanolic solvent. The extraction process continued until the powder was free of extracts.
The ethanolic extract of Mangiferaindica(L.)was filtered and refrigerated at 4°C for further use
[17,18].

2.1.5. Synthesis of the wound dressing material.

5g of lyophilized chicken fibrin,10g of lyophilized fish collagen, and 5g of spider web,
30g of ethanolic leaf extract of Mangifera indica(L.) were ground together to form a fine
powder of wound dressing material. 5ml of ethylene glycol was added as an antibacterial agent
to the mixture and then was sheeted down on a polythene tray to form the wound dressing
material after drying.

2.2. Characterization.

2.2.1. Water absorption.

A known weight of the wound dressing material blotted with the filter paper had dipped
in the distilled water at room temperature. After some time, it began to swell. The amount of
water absorption would determine the water absorption capacity of the wound dressing
material. The weight of the wound dressing material was noted, and the weight loss was
recorded at Oh, 0.5hr, 1hr, 1.5hr, 2hr, 2.5hr, and 3hr. The loss percentage (Es) of the wound

dressing material (moist) at a given time had calculated from the formula [2].
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_ weight of the bio—material at a given time 100
o (Weight of the bio—material)-( the initial weight of the bio—material)

Es

2.2.2. Porosity measurement.

The porosity of the wound dressing material had determined by the liquid displacement
method. Ethanol had used as the displacement liquid because it could easily permeate through
the pores of the wound dressing material, would not shrink or swell as a non-solvent. A
graduated cylinder with a known volume (V1) of ethanol; had taken to immerse the known
weight of the wound dressing material (W). The wound dressing material had been kept in
ethanol for 5 minutes, and a cycle of pressurization evacuation was imposed into the wound
dressing material pores. The procedure repeated until there was no air bubble. The total volume
of ethanol and the ethanol impregnated wound dressing material had been noted as V2.3 was
the residual ethanol left behind after removing ethanol impregnated wound dressing material
from the cylinder [15,19].The total volume of the wound dressing material calculated using the
formula,

V= @W2-V1) + (V1-V3)

The porosity of the wound dressing material (¢) was calculated by
_(V1-V3)
£ v2-v3)

2.2.3. Surface morphology.

The surface morphology of the wound dressing material had visualized by a scanning
electron microscope. The gold coating was done on the sample using the ion coater 0.1 Torr
pressure, 20 mA current, and coating time 70 s, using a 15 kV accelerating voltage.

2.2.4. Infrared spectroscopic study.

FTIR-ATR spectral measurements of the wound dressing material had recorded at room
temperature in the mid-IR region of 4000-400 cm™ using a Perkin Elmer Spectrum Two FTIR
spectrometer. Fourier Transform Raman spectral measurements had recorded in the IR region
of 4000-50 cm™.

2.2.5. Antibacterial activity.

The antibacterial activity of the wound dressing material had evaluated using the
quantitative well diffusion activity [20]. All glassware, media, and reagents used were sterilized
in an autoclave at 121°C for 15 min. The Muller - Hinton agar plates had swabbed with the
respective 24 hours broth culture of organisms. Later they had kept for 15 minutes in the
laminar chamber for the absorption of cultures. Five wells were made in agar plates using a
sterile cork borer of 5mm. The wound dressing material of various concentrations such as
25ug/ml, 50pg/ml, 75 pug/ml, and 100ug/ml concentrations added in the wells. Gram-positive
(Bacillus subtilis, Staphylococcus aureus, Micrococcus luteus) and gram-negative (Klebsiella
pneumonia, Escherichia coli, Enterobacter aerogenes) had used as model test strains. The
plates had incubated at 37°C for 24 h and examined for the antimicrobial activity of the wound
dressing material by measuring the zone of inhibition.

https://biointerfaceresearch.com/ 2001


https://doi.org/10.33263/BRIAC122.19982012
https://biointerfaceresearch.com/

https://doi.org/10.33263/BRIAC122.19982012

2.2.6. Biocompatibility - hemolytic assay.

Biocompatibility of the wound dressing material had tested through hemolytic assay.
Four ml of blood had been collected from healthy volunteers in EDTA-coated vacutainers to
minimize blood coagulation. [EDTA-Ethylenediaminetetraacetic acid]. The erythrocytes had
isolated by washing the blood with a phosphate-buffered saline solution (PBS) with pH 7.4,
centrifuged at 1500 rpm for 5 min at 4° C, and carefully removing the supernatant and Bufty
coat. The procedure had repeated more than three times till a limpid supernatant had been
obtained. The RBC of 2 ml had diluted with 38ml PBS. Further, it had diluted by 4ml of the
first diluted sample to 36ml of PBS. The stock solution of the erythrocyte suspension (0.05%
hematocrit) had prepared. 0.5 mg/ml, 1 mg/ml, 1.5 mg/ml, 2 mg/ml concentrations of the
wound dressing material were taken in vials containing 1 ml of re-suspended RBCs in PBS
(pH 7.4) and incubated at 37 °C for O h, 1 h, 2 h and 24 h with mild shaking. Then, the vials
were subjected to centrifugation at 1500 rpm for 5 min, and the supernatant was collected.
After centrifugation, the clear supernatant measured for OD at 420nm [21] using a UV-Vis
spectrophotometer (Perkin Elmer LAMBDA 650). The negative control was 0.9% NacCl
solution and 100% hemolysis obtained in distilled water. Percent hemolysis had determined
from the concentration of hemoglobin (HDb) in the supernatant [22].

The percentage of hemolysis had calculated using the following equation.

Haemolysis (%) = (OD¢s — OD_ye ctrl )/ X 100
(OD+ve ctrl — OD—ve ctrl )

OD - Optical Density
ts - Test sample (wound dressing material)
e ctrl - Negative control
+ve ctrl - POSitive control

2.2.7. Statistical analysis.

Results presented as mean +S.D. (n = 3). ANOVA (Analysis of variance) had done to
determine the significant differences among the groups. The observed differences were
statistically significant when p < 0.05.

3. Results and Discussion

3.1.Physical characterization.

3.1.1. Water absorption.

Figure 1 shows the graph between the weight-loss of the sample and time in hr.
Maintaining a dry wound surface to prevent airborne infection around the wound-affected area
is essential for an ideal wound dressing material. It should possess water absorption capacity.
Sustaining a moist ambiance over the wound site is imperative [23]. The water absorption
capacity of the wound dressing material plays a significant role during inflammation by
absorbing exudates. The absorption rate gradually increased with time, and finally, it attained
a constant value shown by Figure 1. The results favored that the absorption capacity of the
purported wound dressing material has met one of the desired qualities of the standard wound
dressing material.
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Figure 1. Water absorbtion.

3.1.2. Porosity measurement.

The porosity of the wound dressing material in the current work was 54%. The pores
maintain a dry wound site by absorbing fluid and supplying oxygen to the wound[24]. The
porous texture of the wound dressing material is essential to admit cells. It provides necessary
supplements to prevent bacterial infection and accelerate healing. The wound dressing material
with a large surface area strengthens regeneration and the binding of the cells. Researchers
have shown that for remodeling, the growth of new tissues backup by the material has depended
on the porous nature and porosity of the material itself [25]. In the present work, 54% porosity
had exhibited by the wound dressing material that supports the biological environment [26,27].

The porosity of the wound dressing material might be due to the seasoning of the
lyophilized collagen. In general, collagen-based wound dressing materials boost wound healing
owing to its matrix formation in tissue growth, semi-permeability of membranes, hemostatic
properties[28].

3.1.3. Surface morphology.

(c) (d)
Figure 2. SEM images of the wound dressing material (a) rod-like surface; (b) flake-like and needle-particles;
(c) porous nature; (d) smooth surface of the biosynthesized wound dressing material, respectively.

Table 1. Elements present in the wound dressing material by EDAX analysis.

Element Wt % At %
CK 60.8 65.58
0O K 28.5 25.7
Na K 5.75 3.6
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Element Wt % At %
Si K 6.82 3.49
CIK 3.32 1.35
KK 0.51 0.19
CaK 0.27 0.10

The SEM images of the wound dressing material in Figure 2a show a rod-like
formation. It might be due to the presence of metals in the EEMI. Figure 2b shows the flake-
like that might be due to fish scale collagen. The needle-like structure might be due to spider
silk. Figure 2c shows the porous nature of the surface. Figure 2d shows the uniform, smooth
surface with porous, mandatory for a wound dressing material. The smooth surface might have
occurred due to the coating of plant extract on the protein fibers. The pores perhaps formed due
to the intertwining of collagen and fibrin fibers [15]. The porous nature of the biosynthetic
wound dressing material helps in absorbing wound fluids and keeps them dry. It would
facilitate supplying the necessary oxygen supply to the wound [29]. Table 1 gives the elements
present in the wound dressing material by EDAX analysis. The presence of carbon, nitrogen,
and oxygen confirmed the presence of proteins. Besides, the Infrared spectroscopic study of
the wound dressing material confirmed the presence of proteins. The presence of minor
elements sodium, potassium, and calcium might be attributed to the Na+/K+ ions pumping.
The epithelial sodium channel (ENaC) had found to play a vital role in the wound healing
process. An obstruction in the fusion of the sodium channel fades the healing speed, results in
the agglomeration of calcium ions, which arise due to the blending of ENAc and the sodium-
calcium exchanger [30].

3.1.4. Infrared spectroscopic analysis.

Protein is essential for healing wounds. The raw materials chosen for the synthesis of
the wound dressing material were rich in protein content. The infrared spectroscopic analysis
identifies the functional groups present in the sample. The vibrational band assignments of the
wound dressing materials are presented in Table 2. Figures 3a,3b,3c show the FTIR-ATR,
finger-print region, and FT Raman spectra.

3.1.4.1. Amide I.

Most of the vibrational spectroscopic information on the protein secondary structure is
obtained from the amide | band analysis. Amide I arises from C=0 stretching. It is observed in
the region 1700-1600 cm. In the wound dressing material, the bands at 1669 cm*anti-parallel
B-sheets) and 1621 cm™Y( proportion of B structure ) in FTIR-ATR and at 1657 cm™(the a-
helical structure) and 1599 cm™ in FT Raman corresponds to C=0 stretching respectively [31-
33].

3.1.4.2. Amide II.

Amide 1l is the result of NH bending and CN stretching vibration. It occurs between
1575 cm™* and 1460 cm™. In the present work, Amide Il corresponds to the peaks 1540 cm™
(predominantly due to the absorption of p- the sheet) and 1476 cm™ in FTIR and with weak
intensity at 1474 cm™ in FT Raman [31-33].
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3.1.4.3. Amide III.

Amide 111 arises from C-N stretching and N-H in-plane bending, often with significant
contributions from CH2 wagging vibrations. It occurs between 1400 cm™ and 1200 cm™.In this
work, the peak at 1224 cm (collagen) in FTIR and 1242 cm™ (a-helix conformation absorption
of Amide I11 collagen) in FT Raman corresponds to amide 111 [31-33].

3.1.4.4. N-H stretching vibration.

Amide A and B occur between 3310 cm™ and 3270 cm™. The peak at 3355 cm™ in
FTIR and 3331 cm™ in FT Raman corresponds to Amide A; 3208 cm™ to Amide B in FT
Raman [31-33].

In the fish scale, collagen, amide I, amide Il, amide Il occur at 1646 cm™,1550 cm™,
and 1249 cm™*. The triple helical structure of collagen was confirmed by the ratio of absorption
intensity of amide Il1 to amide Il (to be nearly equal to 1[15].In FTIR-ATR, the absorbance
intensity of Amide 111 (1224 cm™) and Amide 11 (1476 cm™) was 0.029 and 0.03, respectively.
Their ratio 0.029/0.03 =0.97. It suggested the retentivity of the triple helical structure of the
collagen during the extraction process [7].

The bands at 1642 cm™, 1532 cm™, 1294 cm™ correspond to amide 1, amide 11, amide
I11 in the chicken fibrin [15]. In the spider web, amide I, amide Il, and amide 111 are at 1623
cm?, 1520 cm?, 1240 cm™.
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Figure 3. (a) FTIR-ATR of the wound dressing material; (b) Finger-print region of the wound dressing
material; (c) FT Raman spectra of the wound dressing material; (d) FTIR-ATR spectrum of chickenfibrin (CF),
fish scale collagen(FSC), ethanolic extract of Mangifera indica (EEMI), spider web(SW), and wound
dressing material (WDM).
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The presence of the spider web had confirmed by [-sheets [34]. The broadband at 3310
cm™ and O-H deformation at 1373 cm™ show the presence of phenols and alcohols in the
ethanolic extract of Mangifera indica (L.) The stretching of the C=0 bond of non-ionic
carboxylates of acids and esters is at 1739 cm™ [35]. Figure 3d shows all the characteristics
peaks of the chicken fibrin, fish scale collagen, spider web, and the Mangifera indica (L.)
incorporated by the wound dressing material.

Table 2. Vibrational band assignment of the wound dressing material.

FTIR-ATR FT RAMAN ASSIGNMENT
(em™) (cm™)
3355 3331 Amide A
3208 Amide B
1669 Amide | band (anti-parallel p - sheets]
1657 The a-helical structure of amide |
1621 The region of the amide | band of tissue proteins (highly sensitive to the

conformational changes in the secondary structure)

1599 Amide —I is due to in-plane stretching of the C=0 bond, weakly coupled to
stretching of the C-N, and in-plane bending of the N-H bond
1540 Protein Amide Il absorption —predominately p—sheet of Amide Il
1476 1474 Amide 11 (N-H bending vibration coupled to C-N stretching)
1441 S(CHy), lipids, fatty acids
1310 Amide 111 band components of proteins
1291 Amide 111 band components of the proteins collagen
1242 Collagen type I(a-helix conformation )
1224 Amide Il

3.2.Biological evaluation.
3.2.1. Antibacterial activity.

The antibacterial activity of the wound dressing material had studied by the well-
diffusion method. Table 3 and Figure 4 show the zone of inhibition for four different
concentrations of the wound dressing material against three gram-positive bacteria and three
gram-negative bacteria. The zone of inhibition had found to increase with increasing
concentration of the wound dressing material. Bacillus subtilis showed the maximum
and Escherichia coli the minimum zone of inhibition. Escherichia coli exhibited better activity
in the current work that might be due to the EEMI.
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Figure 4. Antibacterial activity.
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Table 3. The measurement of diameters of the zone of inhibition of the wound dressing material against three-
gram-positive bacteria (Bacillus subtilis, Staphylococcus Epidermids, Micrococcus luteus),andt hree gram-
negative (Escherichia coli, Klebsiella pneumonia, Enterobactea erogenes).

Zone of inhibition Vs. Micro-organisms

S.No. Name of the Streptomycin Sample Sample Sample Sample
Pathogens
Concentration Concentration Concentration Concentration
(25 pg/ml) (50 pg/ml) (75 pg/ml) (100 pg/ml)

1. Bacillus subtilis 12.4 4.2 5.6 6.3 8.4

2. Staphylococcus 10.8 21 4.4 55 7.3
epidermids

3. Micrococcus 10.6 2.7 3.8 4.9 5.4

luteus

4, Escherichia coli 10.4 2.3 2.8 3.4 4.7

5. Klebsiella 12.5 2.9 3.3 4.3 4.9
pneumoniae

6. Enterobacter 13.6 2.4 4.1 45 4.9
aerogenes

3.2.2. Biocompatibility - haemolytic assay.

Hemolytic assay of the wound dressing material is quintessential for the safety of its
application. The assay had analyzed in triplicates with varying concentrations (re-suspended
RBCs PBS pH 7.4) [38]. Biocompatibility of the wound dressing material at different
concentrations such as 0.5mg/ml,2mg/ml,1.5mg/ml,2mg/ml was analysed. Figure 5a and
Figure 5b show the blood samples (0.05% hematocrit) that were taken for the binding study of
the cells with the wound dressing material before centrifugation and after centrifugation at Oh,
respectively. The variation increase in the concentration to time is the key
in invitro Haemolytic activity [39].
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Figure 5. The blood samples of (0.05%) hematocrit that were taken for binding the cells with the wound
dressing material (a) before after centrifugation; (b) after centrifugation (no lysis) at Oh respectively; (c) the plot
between % of hemolysis and post-incubation time Oh, 1h, 2h respectively; (d) the plot between Optical Density

(0.D.) and different concentrations of 0.5 mg/ml, 1mg/ml,1.5 mg/ml, 2 mg/ml together with 0% and 100%
hemolysis. The graph inside Figure 5d shows the magnified image of the plot between optical density and
concentrations of 0.5mg/ml, Img/ml, 1.5mg/ml, 2 mg/ml with standard deviation error bars.
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The histogram depicted in Figure 5¢ shows the variation in concentration of the wound
negative and positive control. The graph inside Figure 5d shows the magnification plot dressing
material and the post-incubation period for 1 hr and 2 hr. The irradiated samples at different
concentrations of the wound dressing material had read at 420 nm. The graphs had drawn
between percent hemolysis and post-incubation period for different concentrations [40].
Maximum hemolysis had been observed for 2.0mg/ml at 2hr post-incubation, less than 2.5%
that was agreeable in agreement with ASTM Standard F756-00. Figure 5d shows the variation
of optical density against concentration 0.5mg/ml, 1mg/ml, 1.5mg/ml, 2mg/ml at oh, 1h, 2h
with of optical density against concentration at Oh, 1h, and 2h with standard deviation error
bars.

4. Conclusions

The porous nature of wound dressing material signed one of the essential outcomes
needed for an ideal wound dressing material. Further, it implied the contacts between the cells
for the proper functioning of the cells. Research works in the wound therapy fields in
yesteryears favored maintaining a dry wound surface of the wound dressing material to prohibit
bacteria invasion from the exudates. In contrast, recent research works suggest a moist and
warm environment because of rapid wound healing. The water absorption study of the intended
wound dressing material confirmed the latter study. SEM/EDAX analysis of the wound
dressing material showed a smooth, uniform, porous, biocompatible surface. The elements
present in the wound dressing material exhibit varied roles in the healing process of the wound.
Infrared spectroscopy study complemented the presence of type—I collagen, the essential
collagen for wound healing.

Antibacterial study of the wound dressing material proved inhibition of bacteria. The
hemolytic behavior of the wound dressing material was non - hemolytic and showed < 2.08%
lyses. No significant lysis was shown by hemolytic assay thereby, validating in vitro
biocompatibility. No lysis implied any irritation on the application of the wound dressing
material on the wound. The ash-test results in Figure S1in the supplementary data favored the
eco-friendly environment.

Though a myriad potpourri of wound dressings are available, the procurement of a
single wound dressing with all the desired properties is elusive. The present work purports to
prepare a wound dressing material to inherit all the quintessential properties need for wound
healing in a single wound dressing material. The low-value waste products fibrin and collagen
from the slaughterhouse had used to obtain the high-value end product. The leaves of ethanolic
extract of Mangifera indica (L.) (EEMI) collected during the maturation stages with leaves
possessing robustness texture, a state of being free pubescent inducing sweet fragrance when
ground. This fragrance would subdue the unpleasant smell, if any, from the other composites
duly physiologically clotted fibrin (PCF) and fish scale collagen (FSC). In turn, the wound
dressing material would acquire nature's pleasant aroma of the Mangifera indica (L.). The
results support the choice of raw materials for cost-effectiveness, an eco-friendly environment,
the basic yardsticks for an ideal wound dressing material. To conclude, the wound dressing
material could excel as a wound dressing material either for burns/chronic wounds after in vivo
studies.
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Supplementary Data

S1. Determination of total ash

3g of the wound dressing material had weighed accurately in a silica crucible. The
wound dressing material was reduced to ashes at a temperature of 450 °C till carbon freed. The
process had reiterated to obtain constant weight. The percentage of total ash had calculated
using the formula [15].

Weightofash
Weight of the bio—material taken

% of the total ash = x 100

Figure S1 shows the known weight of the wound dressing material before and after
incineration. The percentage of the total-ash value of the wound dressing material had
determined. 3g of the wound dressing material had examined for ash test. The experiment had
repeated in triplicates. The ash obtained was 5.287 = 0.60 %.The implications of the ash test
results promote the wound dressing material as ecologically innocuous.

Figure S1. Ash test; figure S1 shows a known weight of the wound dressing material before and after
incineration.
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