Supplementary information
Description S1: A. Experimental methodology details
1. Scanning electron microscopy (SEM)

SEM was applied to investigate changes in the scaffolds’ morphological parameters such
as fiber diameter and its quantitative distributions. To avoid the negative charge accumulation on
the dielectric surface of polymeric scaffold, a 5 nm gold film was sprayed onto the samples fixed
on the metallic stud with the double-sided conductive tape. SEM images were obtained with the
scanning electron microscope VEGA3 TESCAN (TESCAN ORSAY HOLDING, a.s., Brno,
Czech Republic — France). To evaluate fiber diameter distributions, images were analyzed with
Imagel 1.44p software (National Institutes of Health, MD, USA) and OriginPro 8.1 software
(OriginLab Corporation, Northampton, USA). To fulfill statistical purposes, three images were
taken from each sample and one hundred fibers were randomly selected.

2. Fourier-transform infrared spectroscopy

To investigate possible changes in chemical structure of both polymer and the drug,
Fourier-transform infrared spectroscopy (FTIR) spectra were recorded with Shimadzu XRD6000
spectrometer (Shimadzu Corporation, Kyoto, Japan). Wavelength range applied — 550 to 2300 cm’
I, spectra processing software — OriginPro 8.1 (OriginLab Corporation, Northampton, USA).

3. X-ray Diffraction (XRD)

XRD was applied to estimate possible changes in polymer crystallinity after the magnetron
plasma treatment. Shimadzu XRD 6000 diffractometer (Shimadzu Corporation, Kyoto, Japan) was
used with the following parameters set up: 26 within 10 to 40° range (0.02° step); signal collection
time — 2 s. CuKa source; accelerating voltage — 40 kV.

To calculate the crystallite sizes, the Scherrer equation was applied [1]:
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where L is size of the ordered (crystalline) domains; £ is the full width at half maximum;
6 is the scattering angle of the PLLA main peaks (20 = 14° and 26 = 16°); 1 is the X-ray
wavelength (here A = 1.54056 A); K is constant (here K = 0.94).

Degree of crystallinity was calculated as a percentage of the scattered intensity of the

crystalline phase over the scattered intensity of the crystalline and amorphous phases [2]:

Z Sicryst
r=—"" ; )

i
Sam'"’.”h + Z S cryst

i=l1
where S’y is the crystalline peak area; Sumorpn is crystalline halo area.
For the diffraction patterns processing, OriginPro 8.1 (OriginLab Corporation,
Northampton, USA) and Crystal Impact Match! (Crystal Impact Co, Bonn, Germany) software
were used.
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4. Wettability

To assess the scaffolds’ surface wettability with water the Sessile drop method was applied.
Five water droplets (each 30 puL) were deposited at different spots on the surface of the respective
sample and after one minute the images were captured with a Kriiss EasyDrop contact-angle
measurement system (KRUSS Scientific Instruments, Hamburg, Germany). The mean value and
a standard deviation were calculated. All experiments were carried out in triplicates.

5. Mechanical properties

Tensile tests were performed with Instron 3369 testing machine (Illinois Tool Works,
Glenview, USA) equipped with 50 N load cell at room temperature. For each group of samples,
five test pieces with 60%x20 mm area were cut and fixed in the machine so that the initial length
was set at 10 mm. Then a constant load was applied with a cross-head speed set at 10 mm/min. A
cross-head separation was used for the strain measurement. Obtained stress-strain curves were
processed with Bluehill® Universal software (Illinois Tool Works, Glenview, USA).

6. Drug release modeling

The experimental drug release results and fiber diameter distributions were used during
fitting as the input data in the fiber distribution model [3]. Briefly, the model is based on the drug
release model from a cylindrical fiber (hereafter referred to as the homogenous model) [4], but it
takes into account the observed fiber diameter distribution to more accurately determine an
apparent drug diffusion coefficient. For each type of sample under analysis, mean fiber diameter
was calculated. The total released drug amount, which takes into account the fiber distribution,
was determined as follows:
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where Qm, (s) is the Laplace transform of the amount of a drug released from the fibers,
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0, is the amount of immediately released drug, M is the total amount of a drug loaded into the
fibers, R is the radius of i-th group of fibers (i is the column number in the fiber distribution), and

p(R,) is the probability density of an i-th fiber group (the height of i-th column in the fiber
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are the modified Bessel functions of the first kind, zero and first order, respectively. Numerical
inversions of the Laplace domain solutions and non-linear regressions were carried out using the
custom-written program in Python programming language already published in [5]. An equal
weighting was used for nonlinear regressions.
To clarify the mechanism of drug release from non-treated scaffold, first 60% drug release
data were fitted in Korsmeyer-Peppas model [6].
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where MyM is a fraction of drug released at time ¢, K is the release rate constant, and 7 is
the release exponent. The n value is commonly used to divide different release mechanisms for
cylindrical shaped matrices, such as cylindrical tablets. To get the n value, the data obtained from
the drug release study (see 2.8) were recalculated and plotted as log cumulative drug release vs
log time. Data were approximated by linear equation and a slope value was taken as the release
exponent. The boundary values of this parameter and the mechanisms corresponding to the ranges
are presented in Table S1.

Table S1. Release exponent and a corresponding diffusion mechanism (cylindrical shape)

[7.8]
Release exponent (n) Diffusion mechanism
045<n Fickian diffusion
0.45<n<0.89 non-Fickian diffusion
n=0.89 Case II (relaxational)
transport
n>0.89 Super Case II transport




B. FTIR study

Table S2. Observed adsorption bands of chloramphenicol [9,10]

Adsorption band, cm™! Corresponding vibration

1752 C=0
1687 C=0 stretch
1520 NOz asym. stretch
1349 ds NO2, dip NH
1181
1128 Vas C-O-C
1086
816 C—Har
704 NO:2 wagging
565 O-H o.p., CN-H o.p.
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