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Poly-L-lactide, poly-D,L-lactide and blend films (50 : 50) with 0.1 % FDHex were produced by casting 
the solution of the polymer in chloroform with PLA concentration of 1 g/L onto silicon and glass substrates, 
as well as by the centrifugation technique [3]. The thermal history of the film was erased by additional heat 
treatment at 180 °C.

Synthesis of FDHex are schematically shown on fig. 2.

Briefly, fluorescein disodium salt (Sigma, Germany) has been added to the penicillin vial as 50 mg and 
dissolved in 6 mL of dimethyl sulfoxide (DMSO; Fartechnologia, Belarus). To the resulting solution 66 μL 
of pyridine (Lenin Nizhny Tagil Iron and Steel Works, USSR) followed by 111 μL of hexanoic acid anhydride 
(Fluka, Germany) were added dropwise. The penicillin bottle was equipped with a magnet. To the reac- 
tion mixture by hexanoic acid anhydride (111 μL), dissolved in 1 mL of DMSO with constant stirring. The 
resulting mixture was stirred 4 h at temperature 40 °C until clarification of the solution. The progress of  
the reaction was monitored using method of thin layer chromatography. At the end of the reaction, the mixture 
filtered through cotton wool using a glass funnel. The product was purified using silica gel (Applichem, Ger-
many) column chromatography (4 × 10 cm) using benzene – acetone (Ekos, Russia) gradient eluation.

The solvent as well as hexanoic acid and pyridine (byproducts) was removed using freeze-drying resulting 
in FDHex as yellowish solid with the yield about 70 %. 

Liquid chromatography-mass spectrometry (LC-MS) measurements were performed using the LCMS-2020 
(Shimadzu, Japan) system equipped with a photodiode array detector and a mass-spectrometer. The latter was 
operated in the LC-MS mode at a detector voltage of 1.2 kV, heat block temperature of 400 °C and desolvation 
line temperature of 250 °C. Both negative and positive ions were monitored simultaneously. Nitrogen was used 
as a drying and nebulizer gas at flow rates of 1.5 and 15.0 L/min respectively. Synthesised compounds were 
directly injected as methanol solutions.

Chromatography was performed on a Discovery C8 column (150 × 4 mm, 5 μm; Phenomenex, USA) using 
100 % methanol as the eluent, elution rate 0.4 mL/min.

On the chromatogram is shown one distinct peak of the target product (fig. 3); m/z = 529.23 for the [M + H]+ 
ion confirms the molecular weight of the FDHex (empirical formula C32H32O7).

Fluorescence. Spectrophotometry and fluorimetry were conducted using a spectrofluorimeter SM2203 
(Solar, Belarus). The slits were set at 5 nm for all measurements.

Differential scanning calorimetry. The study of crystallisation and melting of polylactide crystallites and 
their mixtures was carried out by differential scanning calorimetry (DSC). DSC curves were recorded and pro- 
cessed on a NETZСSH STA 449C thermal analyser (Netherlands). For each test, between 5 and 7 mg of 
samples were weighted and then sealed in an aluminium sample pan. When using the DSC, all samples were 
subjected to a heating rate of 10 °C/min from 20 to 200 °C in a nitrogen atmosphere (flow rate of 20 mL/min) 
to determine the melting temperature and percentage crystallinity of the sample. The value of the enthalpy of 
crystalline fusion is possible to estimate the crystallinity of the material using equation
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where Δ Hm – enthalpy of crystalline fusion; ΔHm
100 – fusion enthalpy of the 100 % crystalline material (93.1 J/g 

for poly-L-lactide and poly-D,L-lactide); χDSC – crystallinity, %.

Fig. 1. A structural formula of poly-L-lactide  
and poly-D,L-lactide

Fig. 2. Scheme for FDHex


