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So, it was found that the dependence of the fluorescence intensity of the solution is influenced not only  
by the hydrolysing agent, but also by the phase state of the polymer: the presence of crystalline regions in-
creases the time of hydrolytic decomposition and weight loss. At the same time, the small size, defectiveness of 
crystallites and, as a consequence, the low degree of crystallinity in the poly-D,L- and poly-L-lactide (50 : 50) 
mixed sample leads to comparable elution of the fluorescent marker from the polymer matrix to amorphous 
poly-D,L-lactide.

Conclusions
As a result of the work, a fluorescent compound FDHex was synthesised, which has an affinity for the or-

ganic phase of an aliphatic biodegradable polyester, PLA. The introduction of FDHex into the matrix made it 
possible to evaluate the hydrolytic destruction of PLA, to establish the regularities of the effect of low molecular 
weight components on the release of fluorophore and weight loss by the polymer. The formation of PLA films 
containing fluorescent can give structural insights of the structure of the polymer itself or make it possible  
to create biodegradable materials, products from which will find application in the biomedical field.

Библиографические ссылки
1.  Ikada Y, Tsuji H. Biodegradable polyesters for medical and ecological applications. Macromolecular Rapid Communications. 

2000;21(3):117–132. DOI: 10.1002/(SICI)1521-3927(20000201)21:3<117::AID-MARC117>3.0.CO;2-X.
2.  Vichaibun V, Chulavatnatol MA. A new assay for the enzymatic degradation of polylactic acid. Science Asia. 2003;29:297–300. 

DOI: 10.2306/scienceasia1513-1874.2003.29.297.
3.  Alwattar A, Haddad A, Zhou Q, Nascimento T, Greenhalgh R, Medeiros E, et al. Synthesis and characterisation of fluorescent 

pyrene-end-capped polylactide fibres. Polymer International. 2018;68(3):360–368. DOI: 10.1002/pi.5712.
4.  Fukuzaki H, Yoshida M, Asano M, Kumakura M. Synthesis of copoly(D,L-lactic acid) with relatively low molecular weight and 

in vitro degradation. European Polymer Journal. 1989;25(10):1019–1026. DOI: 10.1016/0014-3057(89)90131-6.
5.  Richert A, Olewnik-Kruszkowska E. Enzymatic degradation of biostatic materials based on polylactide. Ecological Questions. 

2018;29(2):91–97. DOI: 10.12775/EQ.2018.014.
6.  Patel RB, Carlson AN, Solorio L, Exner AA. Characterization of formulation parameters affecting low molecular weight 

drug release from in situ forming drug delivery systems. Journal of Biomedical Materials Research. Part A. 2010;94(2):476–484. 
DOI: 10.1002/jbm.a.32724.

7.  Emadian SM, Onay TT, Demirel B. Biodegradation of bioplastics in natural environments. Waste Management. 2017;59:526–536.  
DOI: 10.1016/j.wasman.2016.10.006.

8.  Yew GH, Mohd Yusof AM, Mohd Ishak ZA, Ishiaku US. Water adsorption and enzymatic degradation of poly(lactid) / rice 
starch composites. Polymer Degradation and Stability. 2005;90(3):488–500. DOI: 10.1016/j.polymdegradstab.2005.04.006.

9.  Tsuji H, Echizen Y, Nishimura Y. Enzymatic degradation of poly(L-lactid acid): effects of UV irradiation. Journal of Polymers 
and the Environment. 2006;14(3):239–248. DOI: 10.1007/s10924-006-0023-6.

10.  Peng H, Ling J, Liu J, Zhu N, Ni X, Shen Z. Controlled enzymatic degradation of poly(ε-caprolactone)-based copolymers in 
the presence of porcine pancreatic lipase. Polymer Degradation and Stability. 2010;95(4):643–650. DOI: 10.1016/j.polymdegradstab. 
2009.12.005.

11.  Li S, Liu L, Garreau H, Vert M. Lipase-catalyzed biodegradation of poly(ε-caprolactone) blended with various polylactide-based 
polymers. Biomacromolecules. 2003;4(2):372–377. DOI: 10.1021/bm025748j.

Fig. 5. Effect of exposure poly-D,L-lactide (I), poly-D,L-  
and poly-L-lactide (50 : 50) (II), poly-L-lactide (III) polymer – FDHex composite  

in 0.1 mol/L NaOH solution


