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Abstract: The assessment of inflammation induced by a scaffold is vital in tissue engineering, as these 

studies help determine if acute inflammation can progress to chronic inflammation, exacerbating 

conditions such as diabetic wounds or even cancer. This study describes the methodology for 

manufacturing a PCL/PLGA (80:20) scaffold treated superficially with pyrrole plasma. The objective 

of the superficial treatment was to deposit bonds such as N-H, C=C, and C=N on the polymer surface, 

previously suggested in the literature for their potential to regulate the inflammatory response. FTIR 

and XPS analyses confirmed the presence of these bonds on the scaffold's surface. Additionally, SEM 

micrographs of the scaffold revealed the presence of defect-free fibers with diameters between 1 and 6 

µm and the deposition of polymeric particles derived from pyrrole. To assess the inflammatory response 

induced by the superficially treated scaffolds, cytotoxicity studies were initially conducted using MTT 

with Human Dental Follicle Stem Cells (hDFSCs), revealing no cytotoxic effects. Subsequently, the 

scaffolds were implanted subcutaneously in vivo in Wistar rats. Histological analyses of the biopsies 

demonstrated the expected inflammatory response to a foreign body, suggesting that the scaffolds can 

be considered biocompatible. These findings are relevant for the future development of surface-

modified biomaterials. 

Keywords: PCL/PLGA (80/20) scaffolds; surface treatment; pyrrole plasma; in vivo and in vitro 

assay; inflammatory response. 
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1. Introduction 

In tissue engineering, biomaterials or scaffolds are considered foreign bodies when 

implanted. Therefore, it is crucial to consider the factors that could trigger inflammation during 

their design or manufacturing [1,2]. The implantation of biomaterials or scaffolds triggers an 

acute inflammatory response, which, if not properly regulated, can progress to chronic 

inflammation, predisposing to long-term diseases such as diabetes, wounds, osteoarthritis, and 

even cancer [3-5]. 

The electrospinning process has been extensively applied and documented due to its 

versatility for manufacturing scaffolds composed of fibers [6-8]. These scaffolds can stimulate 

regeneration processes by mimicking the extracellular matrix. Moreover, the morphology of 

the fibers, their diameter, and the size of the pores play a crucial role in enhancing the 

regenerative process when implanted in vivo [9]. One of the scaffolds reported in the literature 

is obtained from a mixture of PCL/PLGA (80/20), widely utilized in tissue regeneration due to 

its advantageous potential balance between mechanical and biological properties. Additionally, 

this scaffold produces minimal inflammatory effects[10-14]. 

Inflammatory reactions can vary depending on the presence of various functional 

groups or chemical bonds. Literature reports indicate that the NH2 functional group enhances 

the secretion of pro-inflammatory markers and the recruitment of macrophages during the acute 

inflammation process [15]. Zimmermann-Franco et al. [16] investigated the effect of imines 

(C=N) in vitro, concluding that this compound exhibits low cytotoxicity; furthermore, their in 

vivo results, obtained through studies conducted in mice, also indicate that it displays an anti-

inflammatory profile. In another study conducted by Zaragozá et al. [17], it was demonstrated 

that the C=C bond also possesses anti-inflammatory properties, as it shows a significant effect 

as a cytokine suppressor. Additionally, various research studies demonstrate that the methyl 

group and ester bond (R-COOR') present in different compounds are associated with anti-

inflammatory properties and wound healing [18-20].  

Based on the above, using surface-modified electrospun scaffolds to incorporate 

functional groups can be considered an alternative for regulating inflammation. This approach 

offers the advantage of preserving the scaffold's mechanical and biological properties. 

Various techniques and strategies can be employed to modify the surface of a scaffold, 

including wet chemistry methods, chemical crosslinking with crosslinking agents, chemical 

functionalization with different bonds, and plasma treatment [21,22]. Plasma treatment, in 

particular, offers the advantage of preserving the scaffold's physical properties, such as 

modulus of elasticity and deformation at the breaking point. Additionally, it is considered a 

clean treatment that only requires monomers, thereby minimizing the risk of cytotoxicity as it 

does not involve solvents or other precursors. Polypyrrole is one of the monomers most 

commonly synthesized by plasma for tissue engineering applications, primarily due to its 

demonstrated ability to enhance cell proliferation and biocompatibility [23-26]. Interestingly, 

when this monomer comes into contact with the plasma, its chemical structure breaks, and 

bonds such as N-H, C=N, and C=C, among others, can be deposited on the surface of 

biomaterials [27]. As mentioned earlier, these bonds play a positive role in the inflammatory 

process. 

This study describes the methodology employed for fabricating an electrospun scaffold 

made from a blend of PCL/PLGA (80/20) superficially modified with pyrrole plasma. To 

evaluate the in vivo inflammatory response of the treated scaffold, MTT assays were first 
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conducted to verify its cytotoxicity using hDFSCs. Subsequently, after confirming the 

scaffold's non-cytotoxicity, it was subcutaneously implanted into the backs of 9 Wistar rats for 

2, 12, and 30 days. Biopsies were then extracted for histological analysis.  

The innovation of this research lies in the deposition of bonds such as N-H, C=C, and 

C=N on the surface of PCL/PLGA scaffolds and their practical evaluation to determine their 

effect on the inflammatory response. Histological findings, showing a controlled inflammatory 

response and the absence of cytotoxic effects, indicate that the treated scaffolds may be a viable 

option for tissue engineering applications. These results open up new possibilities for the 

development of surface-modified biomaterials. 

2. Materials and Methods 

2.1. Obtention of PCL/PLGA (80/20) scaffolds and Plasma treatment. 

The electrospinning of the PCL/PLGA (80/20) scaffold and its subsequent superficial 

treatment was conducted according to the methodology reported previously with some 

modifications [11], where PCL with Mw = 80,000 g/mol, Tm = 58℃-60℃, and Tg = -60℃ 

(Sigma-Aldrich, USA); and PLGA with 75:25 (lactic: glycolic) ratio, Mw = 76000g/mol, and 

Tg = 49℃-55℃ (Sigma-Aldrich, USA) was used for the scaffolds fabrication. A polymer 

mixture of PCL/PLGA (80:20 w/w) was dissolved in a solvent mixture of 

trichloromethane/ethanol (10:1 v/v) (Fermont, México) at a concentration of 13% w/v. The 

polymeric solution was stirred for 4 h at 25°C. For the scaffold manufacture, an electrospinning 

equipment (NABOND TL-01, China) was used. During the process, 8 kV was applied to the 

polymeric solution, the distance between the capillary (8G) and the collector was kept at 11 

cm, and a flow of 2 ml/h was maintained. The resulting samples were designated as 

PCL/PLGA. 

The surface treatment of PCL/PLGA scaffolds with pyrrole (Sigma-Aldrich, USA) 

plasma was performed in a reactor coupled to a 13.56 Hz radiofrequency power supply 

(Advance Energy, USA). The electrospun scaffolds were cut into 2 cm x 2 cm squares to be 

placed in the reactor chamber. The scaffold samples were treated for 15 min at 15 W by using 

9 cm between electrodes and a vacuum pressure of 5x10-2 Torr - 9x10-2 Torr. The resulting 

samples were designated as PCL/PLGA/PPy. 

2.2. Physicochemical characterization. 

2.2.1. Scanning electron microscopy (SEM). 

The analysis of the changes in the surface morphology of the PCL/PLGA and 

PCL/PLGA/PPy scaffolds was examined by scanning electron microscopy (SEM) using a 

JEOL JSM6369LV (Japan) equipment after coating the surfaces with a thin gold layer for better 

electroconductivity. The obtained micrographs were divided into four quadrants, and the 

diameters of the fibers, pore diameter, and particle size of PPy deposited on the scaffold surface 

were measured (n = 100) for statistical purposes using the free software Image-J. 

2.2.2. Fourier transform infrared (FTIR) analysis. 

The FTIR analysis from PCL/PLGA and PCL/PLGA/PPy scaffolds was performed 

with Nicolet 8700 equipment (Thermo Scientific, USA), using attenuated total reflectance 

https://doi.org/10.33263/BRIAC146.137
https://biointerfaceresearch.com/


https://doi.org/10.33263/BRIAC146.137  

 https://biointerfaceresearch.com/ 4 of 15 

 

(FTIR-ATR) mode with a Ge crystal in the 4000 cm-1-650 cm-1 wave number range, analyzing 

a total of 100 scans and a resolution of 4 cm-1. 

2.2.3. X-ray photoelectron spectroscopy (XPS). 

XPS spectra were obtained from PCL/PLGA and PCL/PLGA/PPy scaffolds, using 

ESCA/SAM equipment, model 560 (K-Alpha, Thermo Scientific, Waltham, MA, USA) with 

radiation of AlKα at 600 W and an analysis angle of 50°. Wide-range spectra were recorded 

using 100 eV and 1 eV steps. High-resolution spectra of O1s, C1s, and N1s regions were 

recorded using 50 eV pass energy and 0.1 eV step. Deconvoluted functions (Gaussian) were 

realized with the OriginPro 2018 software. 

2.3. Biological characterization. 

2.3.1. Evaluation of cytotoxicity. 

Before the MTT assays, sections of the scaffolds (ø = 5 mm) were placed in 96-well 

flat-bottom culture plates (Thermo Scientific Nunc) and subjected to UV radiation for 20 min 

on each side to sterilize the samples. Human dental follicle stem cells (hDFSCs) were donated 

by the Laboratorio de Ingeniería Tisular y Medicina Traslacional, Clínica Cuautepec, 

Universidad Nacional Autónoma de México (UNAM), Mexico City. The hDFSC (10 x 103) 

were incubated in contact with the PCL/PLGA and PCL/PLGA/PPy scaffolds for 3, 7, and 10 

days at 37°C, 5% CO2, and 95% oxygen, five replicates per each sample were used for the 

biological evaluation. Cell proliferation was measured by reducing tetrazolium salts to 

formazan with MTT (Roche Life Science; Indianapolis, USA). After each time, 100 µl of 10% 

MTT reagent was placed in each well. The culture plate was placed in the incubator for 4 h, 

and then 100 µl of isopropanol was added to each well to solubilize the formazan salts. The 

culture plate was placed back in the incubator at 37℃ with 5% CO2, and after 12 h, the readings 

were carried out using a microplate reader (PKL PPC142, Pokler Italy), using a wavelength of 

570 nm. The significant difference between the control and scaffolds was statistically analyzed 

by Student's t-test in Microsoft Excel (p < 0.05). 

2.3.2. In vivo evaluation and histological analysis. 

All procedures performed on animals were carried out by the standard NOM 062 ZOO 

1999, "Technical specifications for the production, care, and use of laboratory animals". For 

implantation in subcutaneous skin, 9 female Wistar rats with 3-month-old were used and 

divided into three groups based on the sample collection period. Each specimen weighed 235 

g and was housed in the Animal Facility at the Facultad de Estudios Superiores, UNAM, State 

of Mexico, Mexico. 

For the surgical procedure, the rats received an injection with intraperitoneal anesthesia 

at a dose of 40 mg/kg (BW) of Ketamine (CHEMINOVA, REG SAGARPA Q-7048030) and 

5mg/kg (BW) of Xylazine (PISA REG SAGARPA Q -7833-099). 

Before surgery, the surgical area in the dorsal region of each rat was cleaned and 

disinfected with an iodine solution. Subsequently, three 1 cm incisions were made using sterile 

scalpel blade No. 15; scaffolds previously sterilized by UV for 1 h were placed in two incisions. 

The implants were made in the subcutaneous tissue, as shown in Figure 1. Finally, the incisions 

were sutured with a 3-0 poly(glycolic acid) thread with a simple stitch. 
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Figure 1. (a) Diagram of the animal model showing the implant zones; (b) scaffold implant; (c) Sutured tissue. 

With the scaffolds implanted, 5 mg/kg (BW) of enrofloxacin was administered to each 

rat (Senosiain SAGARPA Q-6066-007) as antibiotic therapy. The rats were placed in their 

respective housing, with free access to food and water. Once the evaluation times (2, 12, and 

30 days) were completed, the specimens were euthanized with an overdose of CO2. 

Skin biopsies were fixed in 10% buffered formalin for 24 h. Then, two cuts in the central 

area of the skin fragments (related to subcutaneous swelling) were made. These samples were 

embedded in paraffin blocks, and sections of 4 μm were formed. Preparations were stained 

using the standard hematoxylin-eosin method and evaluated using light microscopy. 

3. Results and Discussion 

3.1. Scanning electron microscopy. 

SEM micrographs in Figure 2a show the microstructure of the scaffolds. As can be 

seen, the scaffold shows defect-free fibers with diameters between 1 and 6 µm; pore 

measurements in the overlapping fibers showed an average value of 11.32 ± 2.24 µm. A study 

by Fioretta et al. [28] reported that these fibers and pore sizes promote smooth muscle cell 

adhesion and filtration. In another study, Horst et al. [29] reported the cell growth of smooth 

muscle cells in PLGA scaffolds with fiber diameter between 4.67 µm and 4.80 µm, with good 

cell adhesion and filtration. Thus, fiber size and pore diameter on the micrometric scale favor 

the transfer of nutrients and oxygen to the cells. Therefore, they are critical variables for tissue 

regeneration. 

Higher magnification of SEM micrographs, as shown in Figure 2b, also indicates that 

fibers exhibit roughness. A few studies have proposed that fiber roughness also influences cell 

adhesion and scaffold proliferation [30-32]. 

SEM micrographs in Figure 2(c-d) show the formation of PPy particles on the scaffold’s 

surface after the plasma treatment. It has been reported that pyrrole monomers can react with 

the free radicals formed when the scaffold is exposed to the plasma discharge, producing PPy 

particle nucleation sites that can increase in size with treatment time [33]. For a treatment time 

of 15 min, the particles reached 1.5±0.31 µm diameter. 
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(a) (b) 

 

 

(c) (d) 

Figure 2. SEM micrographs of PCL/PLGA scaffolds: (a) 500X; (b) 2500X; PCL/PLGA/PPy scaffolds: (c) 

500X; (d) 2500X. 

3.2. Fourier transform infrared spectroscopy (FTIR). 

Figure 3 shows the FTIR spectra of the PCL/PLGA and PCL/PLGA/PPy scaffolds, and 

some differences can be observed. Both spectra showed bands at 2862 cm-1 related to CH2 

groups, at 1726 cm−1 associated with the O-C=O group, and at 1294 cm−1 attributed to the C-

O. The peaks at 1242 cm−1 and 1160 cm−1 correspond to the C-O-C and the -C-O bonds, 

respectively, associated with the functional groups of PCL and PLGA [34,35]. 

 
Figure 3. FTIR spectrum of PCL/PLGA and PCL/PLGA/PPy scaffolds. 

Interestingly, the PCL/PLGA/PPy scaffold spectrum showed a broad band at 3400 cm-

1 corresponding to the N-H stretching vibration of amines. Another characteristic peak of 

pyrrole was found at 1635 cm-1, which is attributed to the C=C and C=N bonds [27]. 
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Additionally, there is a possible contribution of the secondary N-H groups (amide II) in 

bending, chemically bonded to the carbonyl groups of PCL/PLGA [33], which are not observed 

in the sample without treatment. These results agree with those reported for PPy [36], 

confirming that the incorporation of PPy on the scaffold surface was successfully achieved. 

3.3. X-ray photoelectron spectroscopy. 

The XPS survey spectra of the PCL/PLGA and PCL/PLGA/PPy scaffolds are presented 

in Figure 4. Peaks of C1s and O1s were found at 284.8 eV and 531 eV, respectively. The 

spectrum of the PPy plasma-treated scaffold also showed the N1s signal at 400 eV, which is 

not present in the untreated scaffold; this result contributes to confirming the presence of PPy 

in the plasma-treated scaffold [37]. Table 1 presents the elemental quantitative analysis 

obtained from the XPS windows, and it is observed that the N content in the scaffolds subjected 

to pyrrole plasma treatment is 4.3%. As a consequence of the incorporation of polypyrrole 

particles, a reduction in O1s content was attained from 18.9% to 3.8 %, as well as an increase 

in C content from 81.1% to 91.9%. These differences in values can be attributed to the fact that 

during plasma treatment, the pyrrole ring breaks down, and new bonds carbon-carbon bonds 

are created [38]. 

 
Figure 4. XPS survey spectra of the PCL/PLGA and PCL/PLGA/PPy scaffolds. 

Table 1. Elemental analysis of the scaffolds. 

 % atomic  

Sample Carbon Oxygen Nitrogen C/N 

     

PCL/PLGA/PPy 91.9 3.8 4.3 21.3 

PCL/PLGA 81.1 18.9 0.0 --- 

Figure 5a shows the high-resolution spectra of the C1s signal from the PCL/PLGA 

scaffolds. The peak of the C-C bond is observed at 285 eV and the C-O-C bond at 286.6 eV 

[39]. The signal at 288.7 eV can be attributed to the O-C=O bond in the PCL and PLGA 

structure [40,41]. It is reported that plasma irradiation can also form free radicals evolved from 

the ester bonds (R-COO-R) in PCL and PLGA structures. This free radical (R-CO*) could react 

with the pyrrole plasma, forming the amine bonds observed in the FTIR spectra. As a result, 

the peak area of the O-C=O and C-O-C bonds was depleted, as was observed in the XPS 

spectrum of the modified scaffold, see Figure 5b [33]. 
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(a) (b) 

Figure 5. C1s spectra of the scaffolds (a) PCL/PLGA; (b) PCL/PLGA/PPy. 

Figure 6 shows the deconvoluted N1s spectrum of the PCL/PLGA/PPy scaffold. The 

signals at 399.5 eV and 402.5 eV are attributed to the N-H groups and positively charged 

species N+ (polaron) associated with PPy, respectively. This result agrees with the results 

reported by Taraballi et al. [42], who functionalized PCL with NH2 groups obtaining similar 

spectra. 

 
Figure 6. N1s spectrum of the PLGA/PCL/PPy scaffold. 

3.4. Cytotoxicity assay. 

hDFSCs have been widely used in tissue engineering due to their multipotential 

differentiation capacity. Furthermore, they are relatively easy to obtain and come from 

abundant and uncontroversial sources compared with other stem cells. These features also 

make them suitable for use in cytotoxicity assays.  

For the cytotoxicity assays, PCL/PLGA and PCL/PLGA/PPy scaffolds were placed in 

contact with hDFSCs for 3, 7, and 10 days. After each period, MTT assays were performed to 

evaluate the scaffolds' cytotoxicity. A well culture plate with dental follicle cells and culture 

medium was used as a control sample.  

Figure 7 shows the MTT absorbance for each period. After 3 days of cell culture, the 

optical absorbance of the cells in contact with the PCL/PLGA scaffold was 87.77±2.21; this 

indicates that there was no statistically significant difference when compared to the absorbance 

of the PCL/PLGA/PPy scaffolds (94.07±1.82), (p˃0.05). After 7 days of cell culture, the 

PCL/PLGA and PCL/PLGA/PPy scaffolds showed absorbances of 92.83±3.85 and 
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83.03±3.03, respectively, without statistically significant difference (p˃0.05) between them. 

This behavior carried on up to 10 days of cell culture; after this time, the PCL/PLGA and 

PCL/PLGA/PPy scaffolds showed absorbances of 83.03±2.11 and 76.49±3.73 respectively 

(p˃0.05). These results indicate no statistically significant difference in cytotoxicity for the 

proposed times; in addition, according to ISO10993-5/12, these MTT assays indicate the non-

cytotoxicity of the scaffolds since in all assays, the reduction of cell viability did not exceed 

30%.  

 
Figure 7. Cytotoxicity assay by 3-(4,5-dimethylthiazol-2-y1)-2,5 diphenyltretazol (MTT) for PCL/PLGA and 

PCL/PLGA/PPy scaffolds. *p < 0.05. 

These results are in agreement with the study reported by Li et al. [43], who performed 

cytotoxicity assays on PCL/PLGA scaffolds using hDFSCs; once the non-cytotoxic effect was 

successfully demonstrated, the authors implanted the scaffolds in vivo in Sprague-Dawley rats, 

obtaining favorable tissue regeneration results. On the other hand, Flores-Sánchez et al.[23] 

reported that a scaffold modified with pyrrole plasma showed no cytotoxicity and enhanced 

cell adhesion and proliferation. 

3.5. In vivo histological studies. 

Various methodologies and techniques have been developed to assess the in vivo 

inflammatory response generated by a scaffold after implantation. This analysis can sometimes 

be complex and challenging to execute. A suggested initial approach is the use of subcutaneous 

implants in small animal models, such as rats, as several studies support the idea that these 

implants can provide relevant information about the inflammatory phenomena induced by the 

scaffold [44,45]. 

The skin biopsy analysis revealed an intense inflammatory response, focalized in the 

hypodermis, with extension to the dermis, including the cutaneous muscle in a delimited 

manner. The swollen tissue was a mixed infiltrate composed of predominant neutrophils and 

necrotic cell debris with a progression toward macrophages and multinucleated giant cells. 

Additionally, variable amounts of lymphocytes, plasma cells, and many scattered mast cells 

were identified. 

Similar material was identified within the multinucleated giant cells. In some cases, 

foci of follicular rupture were identified, with hair exposure and associated granulomatous 

inflammation (furunculosis), while in other cases, sectors of ulcer, covered by scab, were 

identified. The scaffolds located in the center of the inflammatory lesions did not show the 
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staining effect and still retained their fibrous structure. Histology images are shown in Figure 

8. 

 
Figure 8. Histological analysis of the PCL/PLGA and PCL/PLGA/PPy scaffolds, where histological skin 

sections are observed, with focal expansion mainly of the hypodermis due to an intense inflammatory response 

made up of neutrophils in the initial stages (day two). On day 12, an increase in the number of macrophages and 

multinucleated giant cells was observed (black arrows), with the presence of intracytoplasmic foreign material 

compatible with the scaffolds (*) and, later, a predominance of these last two cells (30 days). In the boxes, a 

close-up of the inflammatory process is observed. H&E, 40x (400x for zoomed views). 

In general, a classic foreign body inflammatory response was observed in all samples, 

which implies the predominance of neutrophils in acute stages, with the presence of a higher 

proportion of necrotic tissue associated with tissue damage, followed by an increase in the 

number of macrophages, multinucleated giant cells, and granulation tissue. These findings 

revealed the presence of severe focal neutrophilic to granulomatous dermatitis associated with 

intralesional foreign material in both types of scaffolds, suggesting that no significant changes 

were observed between the inflammatory responses to both types of scaffolds (PCL/PLGA and 

PCL/PLGA/PPy). Additionally, it was found that the degradation rate by phagocytosis aligns 

with what is reported in the literature [46]. Furthermore, it is demonstrated that the 

inflammatory response is always expected in the presence of a foreign body, suggesting that 

the scaffolds can be considered biocompatible. These results are consistent with the literature, 

showing that PPy does not induce a severe inflammatory response [47,48]. Table 2 presents 

the main histological findings per case. 

The PCL/PLGA scaffolds superficially treated with pyrrole plasma presented in this 

study could be candidates for use in tissue engineering. However, before their potential clinical 

application, more comprehensive investigations, such as immunohistochemistry studies and 

extended evaluation periods of the implanted scaffold, are required to analyze their long-term 

effects and determine if they induce chronic inflammation. 
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Table 2. Histological findings, where Cn represents the control sample, Tn the PCL/PLGA/PPy scaffold, and Pn 

the PCL/PLGA scaffold.  

Representative biopsy 
ID 

Histological findings 

Inflammation 

(predominant) 

Granulation 

tissue 
Necrosis 

Foreign material 

(implant) 

2 days 

 

C1 
lymphoplasmacytic 

and granulomatous 
+ +++ Absent 

C2 neutrophilic +++ +++ Absent 

C3 granulomatous ++ + Absent 

 

T1 neutrophilic ++ +++ Present 

T2 neutrophilic ++ +++ Present 

T3 neutrophilic ++ +++ Present 

 

P1 neutrophilic ++ +++ Present 

P2 neutrophilic ++ +++ Present 

P3 neutrophilic ++ ++ Present 

 12 days 

 

C4 granulomatous ++ + Absent 

C5 granulomatous + - Absent 

C6 granulomatous + - Absent 

 

T4 granulomatous ++ ++ Present 

T5 granulomatous ++ ++ Present 

T6 granulomatous ++ ++ Present 

 

P4 granulomatous ++ ++ Present 

P5 granulomatous ++ + Present 

P6 granulomatous ++ + Present 

 30 days 

 

C7 granulomatous + - Absent 

C8 - + - Absent 

C9 granulomatous + - Absent 

 

T7 granulomatous ++ - Present (scarce) 

T8 granulomatous ++ - Present (scarce) 

T9 granulomatous ++ - Present (scarce) 

P7 granulomatous ++ - Present (scarce) 

P8 granulomatous ++ - Present (scarce) 
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P9 granulomatous ++ - Present (scarce) 

+, mild; ++, moderate; +++, severe and – indicate not present. 

4. Conclusions 

The PCL/PLGA scaffolds presented fibers with diameters ranging from 1 µm - 6 µm. 

When superficially treated with pyrrole plasma, particles with globular morphology were 

formed on the fiber surface. These particles exhibited an average diameter size of 1.5±0.31 µm. 

The results from FTIR and XPS revealed the presence of new bonds on the scaffold surface, 

such as N-H, C=C, and C=N, indicating that the surface treatment was successful. 

MTT assays demonstrated that both modified and unmodified scaffolds are not 

cytotoxic. Additionally, in vivo experiments showed the expected classical inflammatory 

response to the presence of a foreign body. Furthermore, the scaffolds degraded through 

phagocytosis, suggesting their biocompatibility. 

It is important to note that the surface treatment under the proposed conditions does not 

appear to influence the inflammatory response. Therefore, this research can be a reference for 

future studies on superficially modified scaffolds, exploring variables in the plasma reactor and 

their relationship with the inflammatory response. 
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