
SUPPLEMENTARY INFORMATION 

Methods 

Thermal analysis of core-shell nanofibers 

Thermal analysis was performed using DSC (Mettler Toledo DSC 1, Switzerland). 

Samples of 4-6 mg were weighed, encased in an aluminum pan and covered with a lid having a 

50 m pinhole. Pure substances CIP, PMMA, PVA and monolithic nanofibers from PMMA, 

PVA with or without drug, and all core-shell nanofibers were analysed using a heating rate of 10 

°C/min in the 0 to 350 °C temperature range. The measurements were performed in an inert 

nitrogen atmosphere with a flow rate of 50 mL/min.  

The same samples were also analyzed using thermogravimetric analysis (TGA) coupled 

with differential scanning calorimetry (DSC) (Mettler Toledo, Switzerland). Measurements were 

carried out between 30 and 600 °C with a heating rate of 10 °C /min under a constant 50 mL/min 

nitrogen flow rate. The initial sample mass ranged from 5 to 10 mg.  

Results and discussion  

DSC and TGA thermal analysis were undertaken to determine the physical status of the 

components contained in the core-shell nanofibers (Figure S1). PMMA powder existed in 

stereocomplex stoichiometry corresponding to an isotactic to syndiotactic, as can be observed in 

Figure S1. Syndiotactic part of PMMA had glass transition temperature (Tg) around 120 °C and 

melting peak at 290 °C. On the other part, isotactic part melted in the 150 and 195 °C range, as 

can be observed from the smaller and broader peak, whereas Tg around 60 °C was not observed 

[1]. PMMA nanofibers had approximately 10% of the initial PMMA polymer crystallinity of both 

forms due to the electrospinning process, which reduced crystallinity due to rapid evaporation of 

solvent and solidification of the polymer [2]. On the other hand, CIP-loaded PMMA nanofibers 

were not molten at 150 °C, which may be a consequence of CIP interaction with the PMMA ester 

groups and a change of the crystalline isotactic parts to amorphous or syndiotactic form. PVA 

exhibited Tg at 35 °C and melting peak at 187 °C. PVA nanofibers with or without 1% of CIP 

were amorphous, which is seen from the glass transition following a small endotherm, which is 

often present for samples undergoing enthalpy relaxation, and lack of the melting point. 

Amorphous PVA was also reported in [3] prepared from formic acid. In addition, the broad 



endothermic peak from 40 to 120 °C was the consequence of water evaporation, which was 

confirmed by 2% of mass loss measured by TGA, as well as by PVA degradation after 300 °C 

seen as an endothermic peak in DSC curve. Core-shell nanofibers facilitated two clearly 

separated glass transition temperature of PVA and PMMA at 45 and 122 °C, respectively. In 

comparison, the miscibility of both polymers was reported in [4], where only one Tg was 

observed at 63.7 °C. In addition, PVA polymer existed in the core-shell nanofibers in amorphous 

state, as is seen from the lack of PVA melting peak at 195 °C, whereas crystallinity of PMMA 

decreased compared to that of PMMA powder. Therefore, DSC analysis clearly indicated 

separation of PVA in the core from PMMA in the shell.  

 

 

Figure S1. DSC (black) and TGA (blue) curves of PMMA as powder, monolithic PMMA 

nanofibers without and with loaded 1 % CIP, PVA as granules, monolithic PVA nanofibers 

without and with loaded 1% CIP, PMMA:PVA (70:30), csPVA1:4 and csPVA 70%. Tg and 

melting peak of PMMA are marked by blue area, whereas Tg and melting peak of PVA is marked 

by yellow area.   
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