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EXPERIMENTAL SECTION 

Scanning Electron Microscopy (SEM) 

The morphology of the electrospun fibers was analyzed by scanning electron microscopy 

(SEM), using a Hitachi S-4800 microscope (Hitachi High-Technologies Corporation, 

Tokyo, Japan). Each sample, sized approximatively 5 mm x 5 mm, was affixed with 

double-side tape on the SEM sample holder. Prior to analysis, all the samples were coated 

with a gold/palladium alloy for 2 min using a Polaron sputter coater (Quarum 

Technologies, Kent, UK). During the SEM analyses, an electron beam acceleration of 10 

kV was applied. 

 

 



 

Fourier Transform Infrared Spectroscopy (ATR-FTIR) of the Samples 

Attenuated Total Reflectance Fourier Transform Infrared Spectroscopy (ATR-FTIR) was 

performed in order to analyze potential chemical interactions between the components. 

ATR-FTIR spectra of the raw materials (CG, PEO, glycerol, Span® 20 surfactant) and the 

electrospun fibers were collected using a FTIR Tensor-37 equipment (Bruker, 

Rheinstetten, Germany). The samples were placed on top of the diamond crystal and 

appropriate contact was assured by using an ATR Sampling Golden Gate accessory 

(Specac Ltd., Orpington, UK). All the spectra were taken in the spectral range 

600 - 4000 cm-1 from an average of 10 scans with a resolution of 4 cm-1. 

 

EXPERIMENTAL RESULTS 

Morphology of Electrospun Fibers 

 

Figure S1. SEM micrograph of the electrospun material obtained from solution S0. 

Attenuated Total Reflectance Fourier Transform Infrared Spectroscopy Analysis 

The Attenuated Total Reflectance-Fourier Transform Infrared Spectroscopy (ATR-FTIR) 

spectra of the electrospun CG-based fibers from solution S12, and of the pure 

components, that is, the neat PEO5M, neat CG, Span® 20, and glycerol, were also studied. 

Figure S2 shows the comparison of the ATR-FTIR spectra of these pure components and 

of the CG-based fibers. 

CG spectrum showed a broad band at ca. 3307 cm-1 due to the stretching vibration of 

O — H groups, a small peak at 2912 cm- 1, attributed to the C — H stretching vibration, an 

absorption peak at 1635 cm-1, which refers to the O — H vibrations from bound-water 

molecules, and a band at ca. 1620 cm-1, attributed to the carboxylate group [1,2]. The 

peaks at 1147, 1074 and 1015 cm-1 were due to stretching vibrations of C — O — C from 



glycosidic bonds and OH bending of alcohols [3,4]. Peaks at lower wavenumbers, such 

as those at 774 and 713 cm-1, were ascribed to = C — H out-of-plane bending modes [5]. 

The PEO5M spectrum showed a broad band at ca. 2862 cm-1, which was assigned to CH2 

asymmetric and symmetric stretching vibrations [6]. Another broad intense peak was 

observed at ca. 1096 cm-1, which was ascribed to the very strong C — O stretching mode 

of pure PEO [7,8]. Furthermore, the two adjacent peaks at ca. 950 and 841 cm-1 were 

related to CH2 rocking and C — O stretching vibrational modes [9], respectively. 

For glycerol, five characteristic bands which arise from the vibrations of C — C and 

C — O linkages can be seen in the spectral range from 1110- 850 cm-1[10], and a broad 

absorption band at 3250 cm-1 appears that can be associated with the hydroxyl groups of 

glycerol [11]. 

Finally, Span® 20 presented characteristic bands at ca. 2922 and 2854 cm-1, which can be 

attributed to CH2 and CH3 scissoring of the lipids which feature this surfactant [12]. 

The CG-based fibers from solution S12 showed three characteristic bands corresponding 

to the peaks of the pure polymers. The first broad intense band at ca. 3300 cm-1 can be 

ascribed to the presence of sorbed water and also to the presence of polysaccharides (CG) 

in the sample, since it represents the O — H stretching of hydroxyls and bound water [13]. 

The second characteristic band can be observed at ca. 2862 cm-1 and it originates from 

the contribution of the presence of PEO5M and cashew gum. This peak has been assigned 

to CH2 asymmetric and symmetric stretching vibrations [6]. In the same way, the third 

intense band at ca. 1000 cm-1 is the result of the addition of the contributions of both CG 

and PEO5M and this can explain its broader dimension if compared to the band of the two 

neat polymers. 

No apparent changes were observed comparing the characteristic bands of the ATR-FTIR 

spectrum of the CG-based fibers to those of the pure components, suggesting the absence 

of detectable interactions and/or degradation processes. 

 

 



Figure S2. Typical ATR-FTIR spectra of the electrospun fibers obtained from S12 

(Fibers), pure cashew gum (CG), pure PEO5M (PEO), pure Span® 20, and pure glycerol. 
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