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Results and discussion
The PLA matrix is widely used in biomedical applications as a material for orthopedic and tissue engi

neering structures, in this case it requires high strength and retention of properties for a significant period of 
time, however, the usefulness of PLA is not limited to these areas, since it can serve as a component of the 
controlled release of biologically active substances. For these purposes, it is necessary to use PLA with spe-
cial properties (easy processability, relatively short degradation period) and provide the ability to control the 
process of destruction of the carrier matrix. Tactical poly-D,L-lactide in the form of film samples containing 
a compatible hydrophobic fluorescent agent was chosen as such a material.

A fluorescent compound is necessary for studying the destruction process, since it is quite difficult to 
evaluate objectively and comprehensively due to the many reactions that occur. The release of a substance 
with fluorescent properties allows us to correlate the destruction of the polymer and changes in the physical 
properties of the liquid medium. To optimise the study time, solutions of sodium hydroxide and hydrochloric 
acid were used to accelerate destruction.

In this work, the intensity of fluorescence was recorded as a function of the residence time of the image 
in a 0.1 mol/L solution of sodium hydroxide. As shown earlier [24–26], the hydrolytic destruction of PLA in 
saline (in vitro) and in living organisms (in vivo) depends to an important degree on the relaxation and phase 
state of polymers, and takes place over a period from several months to a year.

Thereby, the use of alkaline solution makes it possible to simulate the process of hydrolytic destruction in 
a short time. At the same time, a correlation is observed between the physical destruction of the polymer body – 
the loss of mass by the sample – and the fluorescence intensity, due to the release of FDHex into the solution.

As known, an important role of the processes of hydrolytic destruction of PLA is played by its phase state, 
highly ordered regions of amorphous-crystalline poly-L-lactide (degree of crystallinity is 37 %), give much 
greater resistance to destruction of relatively incapable of crystallisation atactic poly-D,L-lactide (degree of 
crystallinity 0 %). However, in the case where destruction is a factor responsible for the release of any sub-
stances from the polymer matrix, it is necessary to be able to vary this parameter. The simplest way to achieve 
this seems to be the use of mixtures of amorphous- and amphoric-crystalline PLA (the degree of crystallinity 
of the mixed sample is 16 %). As follows from the graphs, the presence of ordered regions in PLA leads to 
a slowdown in hydrolytic degradation, the shape of the mixture curve is near poly-L-lactide (fig. 4).

By method fluorescence, the similarity of the curves of mixtures of PLA and poly-D,L-lactide is assessed. 
The crystalline regions in the mixed sample, even with their small amount (16 %), prevent the destruction of 
the amorphous regions, however, the smaller size and defectiveness of the supramolecular formations in the 
PLA mixture leads to an intensive washout of the fluorescent marker from the polymer sample (fig. 5).

So, it was revealed that the dependence of the fluorescence intensity of the solution is influenced not only 
by the rate of destruction, but also by the phase state of the polymer: the presence of crystalline regions extends 
the time of hydrolytic decomposition, but to a lesser degree prevents the elution of the fluorescent marker  
from the polymer sample.

Fig. 4. Weight loss during 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


