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Abstract
Innovative adhesive bio-�lms were developed for antimicrobial wound bandages. The bio-�lms are
prepared by blending natural polymers such as sodium carboxymethyl cellulose and sodium alginate
with a surfactant as Tween(80) and loaded with Linezolid drug as antimicrobial agents. In this paper,
polymeric �lms were prepared by casting �lm-forming method. Prefatory studies comprised XRD, FTIR,
UV/vis spectroscopy, and SEM to specify lattice structure, interactions, optical properties, and
morphology. Antibacterial analysis was also performed by agar well diffusion tests. The effect of bio-�lm
composition on E.coli, P.aeuroginosa, S.aureus, B.subtilis standard bacteria, and C.albicans pathogenic
fungus was studied and compared with biomaterial �lm without Linezolid drug. The in vitro antibacterial
assay of bio-�lms formulations was assessed in bacterial and fungal strains, showing a signi�cant
activity over time rather than control bio-�lm. Finally, the preparation of biomaterial �lms loaded with
Linezolid drug (antimicrobial wound dressings) is an environmentally friendly solution that may
contribute to the development of wound healing.

1. Introduction
Till presently wound dressing is an unmet contest amidst pharmaceutical and operational society. Indeed,
chronic and post-traumatic wounds can be deadly in several situations since they manage to be settled
effortlessly by renitent microorganisms like bacteria and germs. Diverse bandages were furnished to coat
the wound super�cies to be an appropriate hurdle against injury contagion [1, 2].

Native antibiotics can perform a signi�cant function to avert and cure various dominant dermal
pathogenic contagions such as regional super�cial contagions owing to trauma, and abrasion. Linezolid
is an antibacterial agent that is forcefully used for the treatment of complicated skin and skin structure
infections (SSSIs), including diabetic foot infections (DFIs) without concomitant osteomyelitis averse to
wound pathogens inclusive Methicillin-Resistant Staphylococcus aureus (MRSA) [3].

Linezolid was identi�ed chemically as (S)-N-[[3-(3�uoro-4-morpholinylphenyl)-2-oxo-5-oxazolidinyl]
methyl] acetamide which meditated as the �rst member of the class of oxazolidinone antibiotics that
performs by inhibiting the initiation of bacterial protein synthesis and terri�c pharmacokinetic index [3, 4].

Latterly, antimicrobial systems based on bio-polymeric infrastructure are being inspected to remedy the
impedance of antimicrobial troubles and ascertain a valid solution for the strengthening of the interaction
between antibiotics and bacterial cell barriers.

It is renowned that naturally occurred sodium carboxymethyl cellulose (Na-CMC); is very hydrophilic
(water a�nity) due to the presence of numerous hydroxyl (-OH) and carboxyl (-COOH) groups. Na-CMC
has exceptional characteristics due to its low price, the ability to form �lms when fused with semi-
crystalline polymers or with crosslinking agent support, super water-solubility, and better biocompatibility,
best-swelling capability (in saline solutions and distilled water), equilibrium water uptake, and abundance
[5, 6]. However, assigning to its hydrophilicity, less mechanical properties, and low adsorption. These
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downsides may be conquered by a suitably blended tweaking to re�ne utility and implant coating
application. The choice polymer for blending is sodium alginate (Na-Alg) due to natural casings, high
availability, moisture reservation, gel-forming capability, excellent biocompatibility, higher molecular
weight, safe, perishable, non-immunogenic, and higher viscosity [7].

However, the bio-polymeric infrastructure still has drawbacks due to less �exibility of Na-Alg which
affected the mechanical properties. Therefore, added surfactants such as Tween(80), To deliver the bio-
�lm to the desired qualities such as �exibility or elasticity (enhance mechanical properties), delay erosion,
water adsorption, and gaseous exchange re�nement. Tween(80) has a high hydrophilic/lipophilic
balance (HLB), which means the hydrophilic fraction with the hydrophilic �lm matrix may lessen water
binding sites quantities while the hydrophobic fraction may perform as a water vapor permeability (WVP)
barrier [8, 9]. However; the bio-polymeric infrastructure (Na-CMC/Na-Alg/Tween(80)) still does not include
all the speci�cations of the distinctive bandage for wounds due to antimicrobial activity drawbacks ( no
activity) against gram-positive, gram-negative, and fungi. So, this dressing will permit bacterial
contamination and imbibe exudates.

Radulescu et al [10], attained unique properties of various antimicrobial textiles bene�cial in different skin
dermal infections which contained vital oils. They clari�ed and compared the effect of oils and emulsions
on textiles which concluded the antimicrobial activity of emulsions was weaker than the antimicrobial
activity of vital oils before and after impregnation on textiles. Sadeghi et al [11], studied the polymeric
�lms to sustain the drug release capacity of the ocular inserts by using sodium alginate polymer and
enriching the antibacterial activity by using the Linezolid drug. They concluded the alginate copolymer
exhibited sustained release ability.

In this study, bio-�lms comprising sodium carboxymethyl cellulose, sodium alginate, and uni�cation of
them with Tween(80) were utilized effectively as wound dressing stimulus. Sodium
carboxymethylcellulose, sodium alginate, and Tween(80) were selected due to their favorable properties
that were mentioned earlier. Additionally, by blending sodium carboxymethyl cellulose/sodium alginate,
the authors aimed to intent the attributes of the bio-polymeric infrastructure. Nevertheless, this was not
realized. Forthcoming, Tween(80) was added to enrich the mucoadhesiveness of the bio-�lm system
considering it is willful to be utilized in the dermal bandages. Linezolid antibiotic was padded to
ameliorate the antimicrobial aptitude of the re�ned �lms. Eventually, this work will intend to attend a
unique wound bandage strategy with re�ned antipathogenic and wound recuperation to avert intense
wound infection which can point to outcast effects for instance bacteremia and multitudinous organ dub.

2. Detailed Experimental Work

2.1. Materials used
Carboxymethyl cellulose (sodium salt) known as (carmellose sodium) which purity percentage is
represented about (99.5%) of Na-CMC and mixtures (0.5%) salt ( sodium chloride, sodium glycolate) in
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addition to the percentage of viscosity about (1% aq. at 25̊ C) 4000–5000 cP, physical state ( solid),
colour ( white powder), pH (6.5–8.5), density (1.59 g/cm3), solubility ( soluble in water) and loss on drying
(max. 10%). Carmellose sodium was obtained from a ( German Company, Lanxess, Engineering
Chemistry). Sodium alginate (Na-Alg) was purchased from (Carlroth Co.). Tween(80) has chemical
formula [(C62H122O26) and D = 1.09 g/cm3] was purchased from Scharlau Chemie S.A. Linezolid (LZD) is
a synthetic antibacterial agent of the oxazolidinone class which the chemical name for linezolid is (S)-N-
[[3-[3-Fluoro-4-(4morpholinyl)phenyl]-2-oxo-5-oxazolidinyl] methyl]-acetamide of chemical formula
[(C16H20FN3O4)] and MW (337.35 g/mol) was purchased from Pharmaceutical Chemicals, Egypt.

2.2. Sample preparation method
2.2.1 Preparation of binary �lms with the speci�c content of (Tween (80)) solution and different
concentrations of the model drug (Linezolid)

Certain amounts of sodium carboxymethyl cellulose and sodium alginate (Na-CMC/Na-Alg) solution were
prepared with a speci�c amount of surfactant (Tween(80)). The solution of (Na-CMC/Na-Alg) was
divided into 4 beakers then surfactants were dropped through a pipette with speci�c amounts and
dropped Linezolid drug by using a medical syringe with various amounts. All samples were poured onto
clean plastic Petri plates and dried in incubation at 50°C for 6 days. Figure (1) exhibits the steps of a
mechanism used for the prepared mixture and Table (1) presents the compositions of the bio�lm
samples.

Table (1): Samples with different amounts of the model drug.

No. (Na-CMC/Na-Alg) (ml) Surfactant (Tween(80)) (ml) Drug (Linezolid) (LZD) (mg/g)

1 50/50 0.1 ml (Tween(80)) 20 mg/g (Linezolid)

2 50/50 0.1 ml (Tween(80)) 40 mg/g (Linezolid)

3 50/50 0.1 ml (Tween(80)) 60 mg/g (Linezolid)

4 50/50 0.1 ml (Tween(80)) 80 mg/g (Linezolid)

2.3. Characterization of studied �lms

2.3.1. Physicochemical characterization
To investigate the dispersion state of antibiotic drugs within the bio�lm samples and their outcome
on the amorphosity percentage of the polymer components, XRD analysis of blend/Tween(80) and
the blend/Tween(80)/linezolid drug samples was carried out using X-ray diffractometer (PAN
analytical X` Pert PRO XRD system) with CuKα radiation (λ = 1.540 Å) at 30 kV. Data were obtained in
the range of 5 to 80°C at STP.

Interactions between polymers and drugs were examined by using an FTIR spectrophotometer
(Nicolet is 10 single beam FT-IR spectrometer) with KBr pellets route. The spectra study regions were
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from 4000 to 400 cm-1.

The optical properties of the samples were detected by using a UV/vis spectroscopy (JASCO Corp, V-
570, Rel. 60–640) double-beam spectrometer. The spectra study regions were from 190 to 2500 nm.

Morphology of the cross-section of the samples was inspected by using the SEM technique (JEOL
JSM-6510LV, USA). The bio-�lm samples were prepared by the drying method to retain their form and
factual component structure. The microphotographs were possessed within a magni�cation of
(2000 ×).

2.3.2. Antimicrobial evaluation study
The antimicrobial activity of the wound bandage was assessed by an inhibition zone approach. Four
pathogenic bacteria and one fungus comprising Gram-negative (E. coli, P. aeruginosa), Gram-positive (S.
aureus, B. subtilis), and fungus (C. albicans) were employed for the trial of the dressing antimicrobial
activity. Brie�y, a dressing disc with a speci�c diameter was dipped in 1 mg/ml DMSO with �xed shaking.
Then the wound dressing disc was incubated, taken out, and washed with sterile water twice times [12].

3. Result And Discussion

3.1. X-ray diffraction scans (XRD)
Generally, XRD analysis is a non-destructive technique utilized to scrutinize the crystallinity, amorphicity,
and physical nature of the tested samples. Figure (2) depicts the XRD of the Linezolid drug alone which
submitted sharp intense peaks at θ scattering angles at Table (2) con�rming the nature crystallinity of the
drug [13, 14]. But when Linezolid was incorporated into the polymer blend/ (0.1 ml) Tween(80), the
interaction between the high content of Linezolid drug especially 40, 60, and 80 mg/g, and the blend do
not hinder crystal peaks of Linezolid drug Fig. (2). The explanation of this case may be, that because of
dilution with a solution of polymer/surfactant, there is no signi�cant change in d-spacing values implying
no change in the crystal form of the drug but the crystal habit of the drug might be changed thus
suggesting the absence of a polymorphic transition. Or maybe due to the Linezolid drug represented (I)
form that is the most common crystalline form, also due to the high content of Linezolid drug which not
diluted completely in mixture solvent [15, 16].

Table (2): The most important re�ections and their relative intensities of the Linezolid drug.
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2 θ̊ I%

14.46̊ 21.37

17.02̊ 33.54

19.5̊ 36.52

20.5̊ 19.96

28.22̊ 36.52

3.2. Fourier transforms infrared analysis (FTIR)
The molecular structure of (Linezolid drug), (Blend/(0.1ml) Tween (80)/(20mg/g) Linezolid),
(Blend/(0.1ml) Tween(80)/(40mg/g) Linezolid), (Blend/(0.1ml) Tween(80)/(60mg/g) Linezolid) and
(Blend/(0.1ml) Tween(80)/(80mg/g) Linezolid) were inspected using FTIR spectroscopy in the spectral
range from 400 to 4000 cm− 1, and the results are demonstrated in Fig. (3) and summarized Table (3).

The FTIR absorption spectra of Linezolid can be divided into four major regions: the �rst region can be
seen from 3400 − 3100 cm− 1 for –NH stretching vibrations; the second region is formed by –CH
stretching seen from 3000 − 2820 cm− 1, the third region reveals the presence of = CO stretching which
can be noticed at the wavenumber region of 1885 − 1700 cm− 1, and the fourth region between 1650 − 
1550 cm− 1 assigned to –NH bending and = CO stretching of an acetamide carbonyl [17, 18].

It is known that the absorption bands of (Blend/(0.1 ml) Tween(80)) are observed in the previous system.
Therefore, the FTIR spectra of (Blend/(0.1 ml) Tween(80)) after adding different amounts of (Linezolid
drug) displayed speci�c bands for the drug within the investigation region between 4000 − 400 cm− 1 as
shown in Fig. (3). Moving to the FTIR of (Blend/(0.1 ml) Tween(80)/ (20,40,60 and 80 mg/g) Linezolid
drug), it is spotted that there are additional peaks are appeared. For instance, the formed peak at 3087
cm− 1 which could be related to the stretching modes of –NH, band at 2074 cm− 1 is appointed for –CH
stretching, peak at 1743 cm− 1 appointed for = CO stretching of an acetamide carbonyl, and band at 1648
cm− 1 ordained for –NH bending (ester and amide bands) and = CO stretching of an oxazolidinone
carbonyl. Based on these witnessed peaks, the spectrum reveals that Linezolid drug functionalized
(Blend/ 0.1ml Tween(80)) was effectively incorporated [18, 19].

Table (4): Standard and observed wavenumbers of Linezolid drug.
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Functional group Standard frequency (cm− 1) Observed frequency (cm− 1)

N-H Stretching 3100–3400 3115

C-H stretching 2820–3000 2885

C = O stretching 1700–1885 1885

N-H bending and C = O stretching 1550–1650 1648

3.3. Ultraviolet and visible analysis (UV/Vis.) studies
The UV/Vis scan of standard Linezolid between (190–1100) nm showed the absorption maxima at
(219.5 and 281.2) nm, shown in Fig. (4) [20, 21]. The two absorption bands display a peak which is
referred to as π-π* transition referring to the transition from the valence band to the conduction state,
linked to the extent of conjunction along the drug chain such as = CO stretching of an oxazolidinone
carbonyl at (1746 cm− 1) and = CO stretching of an acetamide carbonyl at (1447 cm− 1) according to band
assignments in FTIR spectra.

Consequently, its extinction coe�cients for wavelengths are still less than (250) nm, after adding
different contents of Linezolid drug to the (blend/surfactant) matrix due to its transparency as shown in
Fig. (4). The reaction between blend/surfactant and Linezolid showed a wide band and disappearance of
= CO stretching at (1735 cm− 1) in Tween(80) absorption bands due to the split and the building again of
these bonds that can be proved by altering the crystallinity and enhancing the stabilization e�ciency of
the formed blend/surfactant/Linezolid. Optical energy gaps variation of the spectra indicates the
complexation and the miscibility between the drug and blend/surfactant matrix [22].

3.3.1. Absorption coe�cient and band gap studies
Figure (5) showed the relationship between α versus photon energy for the Linezolid drug. Interestingly, it
is seen that the absorption edge value at 4.43 and 5.57 eV for the pure drug. The absorption coe�cients
(α) can be estimated by Beer-Lambert's formula [23, 24]:

Where A and d represent the absorbance and the �lm's thickness, respectively.

The transformation form is shown by the power (m), which becomes direct at m = 0.5 and indirect at m = 
2, as seen in Table (5). Both direct and indirect band gaps of drugs behave similarly, even though the
indirect has a higher value than the direction as in Fig. (10(a-b)). In addition, the bandgap can be
calculated as [23, 25]:
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Where (hν) refers to the photon energy, Eg represents the bandgap and A is the band tailing parameter.

The absorption coe�cient (α) as a function of incident energy of (Blend/(0.1 ml) Tween(80)) and
(Blend/(0.1 ml) Tween(80)/ (20,40,60 and 80 mg/g) Linezolid drug) �lms was depicted in Fig. (6). The
coe�cient (α) value is signi�cantly affected by Linezolid drug content. Because of the complex
fundamental interaction between the blend/surfactant matrix and the Linezolid drug which appeared in
blend/surfactant matrix/different content of Linezolid drug rather than blend/surfactant matrix. Also, the
absorption edges decline from 4.06 eV for blend/surfactant to 1.78 eV for the high content of linezolid
drug in blend/surfactant matrix.

The values of band gaps decreased dramatically after the addition of different contents of Linezolid drug
to the blend/ (0.1ml) Tween(80) as listed in Table (5). The decrease in band gap from (4.8 eV to 3.7 eV)
for direct transition and from ( 5.09 eV to 3.9 eV) for indirect transition after added drug to
blend/surfactant may be explained as shown in Fig. (7(a-b)). This falling due to the formation of some
defects in band gap through the �lms related to the Linezolid drug addition and also the increase in
conjugation also leads to a decrease in the optical band gap. The difference between the optical band
gap and the electronic band gap (activation energy) is due to the indirect transition in the system during
optical analysis. So, the smaller the band gap, the more electrically conducting material will be [26].

3.3.2. Refractive index study
Upon the addition of the drug, the refractive index increased for blend/Tween(80) which the index of
refraction depended on both density and polarizability as shown in Table (5). Furthermore, using the
Dimitrov and Sakka equations, the refractive index (n) can be calculated as follow:

The calculated refractive index by using the Dimitrov and Sakka equations is enhanced in the
blend/surfactant matrix by adding a Linezolid drug and increasing gradually with concentration. This
behavior was spotted by Ravindra et al. [27].

3.3.3. Urbach energy measurement (EU)
Figure (8) showed the relationship between ln(α) versus photon energy for the Linezolid drug.
Interestingly, it is seen the value (3.84 eV) for the pure drug.

The variation of ln (α) versus hυ for the �lms after added Linezolid drug con�rmed the decrease of
Urbach energy values which is shown in Figure (9), and its values are listed in Table (5). The optical
activation energy or called Urbach energy (EU) can be estimated using the following equation [28]:
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Where (αo) is a constant and (EU) is the Urbach energy.

Urbach energy (EU) decreases with increasing Linezolid drug content. This drop is due to the growth of
the blend/surfactant matrix disorder taken place by the drug. Otherwise, the accruing of the Linezolid
drug provides rise to a restructuring of states from band to tail.

Table (5): The activation energy (Eopt), energy gap [Eg
d and Eg

in], and other calculated optical parameters
for the prepared samples.

Samples Eopt Eg
d Eg

in Α U n

Linezolid 3.91 4.23 4.6 4.07 3.84 1.79

(20mg/g) Linezolid 3.4 3.78 3.92 3.83 3.78 1.91

(40mg/g) Linezolid 3.38 3.65 3.9 3.8 3.64 1.96

(60mg/g) Linezolid 3.339 3.65 3.9 3.79 3.64 1.97

(80mg/g) Linezolid 3.4 3.54 3.9 3.8 3.5 1.95

The values of the band gap energies (Eopt), (Eg
d), and (Eg

in) notice the alteration from high to low by
different drug content which con�rms the XRD results as shown in Fig. (10). This indicates that the Eopt is
essentially affected by the crystalline structure. This indicates that the linezolid addition signi�cantly
in�uences the energy gap by producing cross-linking within the blend. This denotes a well-de�ned π-π*
transition associated with the formation of conjugated electronic structure between the polymer blend/
surfactant and drug.

3.4. Scanning Electron Microscopy (SEM)
For a description of the morphological building, SEM was performed at magni�cation (2000x) and later
implemented in Fig. (11(a-d)). Figure (11(a)) veri�es the scanned pure drug surface in crystal needlelike
(Kadam et al (2017)) [29]. For all tested samples in Fig. (11(b-d)), a porous, and coarseness structure with
obvious edges is observed. On account of the congeniality between the reactants, both the existence of
roughness, pores structures prop competence drug loading. Beyond, the (Linezolid) chain is e�ciently
conjoined to (Blend/(0.1ml) Tween(80)) as a biopolymer, or the morphology was incited by the drug
chemical composition [30].

3.4.1. Surface Roughness
Gwyddion software was used to compute the data of the topography illustrations that were veri�ed in
Table (6). Figure (11(b-d)) depicts assorted peaks that signify the rough and porous morphology of the
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samples after adding the Linezolid drug. The considerable peaks point to the highest coarseness. From
these results, the motives of drug release are initially directed to some extent by surface phenomena.
Therefore, adjusting surface roughness can direct by the sustained drug release which is described by
Van de Belt et al [31]. The surface roughness parameters values for all analyzed samples are presented in
Table (6) and a detailed explanation of these parameters is collected in Table (7) [32]. Figure (12)
indicates the increase in surface roughness with the addition of drug content. It was clear that surface
morphology was dependent on the complex content and the variation in drug content.

Table (6): Estimated roughness data for all analyzed samples.

Specimen Blend/(0.1ml)
Tween(80)/(20mg/g)
Linezolid

Blend/(0.1ml)
Tween(80)/(60mg/g)
Linezolid

Blend/(0.1ml)
Tween(80)/(80mg/g)
Linezolid

Ra 45.9565 56.2349 56.2349

Rq 77.1717 89.3332 89.3332

Rt 889.892 939.142 939.142

Rv 273.056 359.981 359.981

Rp 616.837 579.161 579.161

Rz 671.981 767.372 767.372

Ry=Rmax 889.892 845.320 845.320

Wa 51.1344 60.5617 60.5617

Wq 73.3275 80.4826 80.4826

Wy=Wmax 447.309 504.600 504.600

Pt 973.449 999.153 999.153

Table (7): Surface roughness parameters.
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3.5. Antibacterial analysis
The antimicrobial e�cacy of blend/(0.1ml) Tween(80)/(20, 40, 60 an,d 80mg/g Linezolid) as a wound
dressing antibiotic was inspected using several distinct species of germs and fungus such as E.coli,
P.aeuroginosa, S.aureus, B.subtilis, and C.albicans as well. The evaluation was estimated via determining
the inhibition zone diameter (mm) and activity index (%) of the killed microbes and fungus due to the
antimicrobial effect of Linezolid after submission of the designated complex for study and the attained
data are delineated in Table (8) and Fig. (13(a-e)) [3, 4]. It has been observed that the e�cacy of the
combination of blend/(0.1ml) Tween(80)/ Linezolid for killing or averting the microbes and fungus
diffusion which means that C.albicans for sample (3) is more sensitive than the other tested microbes
towards the effect of Linezolid. While the other samples enrolled �ner antimicrobial attributes concerning
all tested microbes and fungus rather than antimicrobial properties of blend/(0.1ml) Tween(80). The
greater outcome for the last blend/surfactant/drug could be assigned to the large surface area which
enriches the plain invasion of the drug inside the tested microbes and fungus walls. Based on the above-
mentioned outcomes, it can be inferred that the antimicrobial features of blend/(0.1ml)
Tween(80)/Linezolid drug are greater than that of blend/(0.1ml) Tween(80) compounds. For illustration,
a graphic representation of the activity index (%) is shown in Figure (14(a-e)). The % activity index for the
tested samples was measured by the below formula [33, 34]:

Table (8): Antimicrobial activity of (blend/Tween(80) surfactant/ different content of linezolid drug)
against different bacterial and fungi.
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Compound E. coli Pseudomonas
aeuroginosa

S. aureus Bacillus
subtilis

C. Albicans

D
(mm)

A
(%)

D (mm) A (%) D
(mm))

A
(%)

D
(mm)

A
(%)

D
(mm)

A
(%)

1 3 11.5 4 17.4 2 8.3 6 26.1 7 25.9

2 10 38.5 9 39.1 6 25.0 11 47.8 8 29.6

3 8 30.8 12 52.2 8 33.3 8 34.8 14 51.8

4 5 19.2 7 30.4 9 37.5 10 43.5 10 37.0

Ampicillin 26 100 23 100 24 100 23 100 ---- ----

Clotrimazole ---- ---- ---- ---- ---- ---- ---- ---- 27 100

D (mm) is the diameter of the inhibition zone, and A (%) is the Activity index.

Clari�cation of samples numbers.

1 Blend/(0.1ml) Tween(80)/20mg/g linezolid

2 Blend/(0.1ml) Tween(80)/40mg/g linezolid

3 Blend/(0.1ml) Tween(80)/60mg/g linezolid

4 Blend/(0.1ml) Tween(80)/80mg/g linezolid

4. Conclusions
The attained data verify the use of polymers, surfactants, and antimicrobial agents in the expansion of
innovative bandages that could furnish relevant clinical prospects in the wound cure domain. XRD data
demonstrated the intensities of the peaks decreased to some extent due to the decreased crystallinity of
the linezolid drug in matrices. FTIR data depicted the interactions between Linezolid and polymer
matrices. UV/Vis data indicated the complexation and the miscibility between the drug and
blend/surfactant matrix. Further, the morphology of the �lms observed the porous, and coarseness
structure with plain edges. The in vitro antibacterial assay of bio-�lms formulations was assessed in
bacterial and fungal strains, showing a signi�cant activity over time. In conclusion, the Na-CMC/Na-Alg
blend with Tween(80) and Linezolid drug developed in this study manifested appropriate
physicochemical, optical, and antimicrobial properties to be applied as a wound dressing with re�ned
antipathogenic and wound recuperation to avert intense wound infection which can point to outcast
effects for instance bacteremia and multitudinous organ dub.
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Figure 1

Flow chart of the sample preparation by standard solution cast technique and �exibility of the blend
polymer �lms: preparation of binary solution/ surfactant, and preparation of binary �lms/ surfactant with
different content of Linezolid drug.
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Figure 2

XRD pattern of Blend/(0.1ml) Tween(80)/ different contents of Linezolid drug.
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Figure 3

FTIR spectra of Blend/(0.1ml) Tween(80)/ different amounts of Linezolid drug).
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Figure 4

Absorption Spectrum of blend/ (0.1ml) Tween(80)/ different contents of Linezolid drug.
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Figure 5

Absorption coe�cient, direct and indirect band gaps estimation curve for Linezolid drug.
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Figure 6

Absorption coe�cient of studied samples.
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Figure 7

(a-b): Direct and indirect band gaps estimation curve of samples after adding different contents of drug. 
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Figure 8

Urbach estimation curve for Linezolid drug. 
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Figure 9

Urbach estimation curve for tested samples after adding different amounts of the drug. 
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Figure 10

Direct and indirect band gap energies as a function in drug amount in the blend/surfactant matrix.
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Figure 11

(a-d): Two and three-dimensional images of studied samples: (a) SEM for pure Linezolid drug, (b) SEM
for Blend/(0.1ml) Tween(80)/ (20mg/g) Linezolid drug, (c) SEM for Blend/(0.1ml) Tween(80)/ (60mg/g)
Linezolid drug and (d) SEM for Blend/(0.1ml) Tween(80)/ (80mg/g) Linezolid drug.
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Figure 12

Variation of surface roughness of blend with the addition of different drug content.
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Figure 13

(a-e) Inhibition zones of (blend/(0.1ml) Tween(80)) with different content of drug against various
microorganisms
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Figure 14

(a-e): Graphic representation of the activity index (%).


