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Introduction

The development of drug eluting stents (DES) has
significantly decreased the restenosis rate [1]. However,
many studies have shown that the side effects of DES
still remain, e.g., inflammation, late thrombosis, and late
restenosis. These side effects are caused by the DES’s
lack of capacity for adjusting the drug dose, drug
effectiveness, and release behavior according to the
disease condition of the treated blood vessel [2].
Therefore, for DES, it is essential to control the dose and
the release behavior of the drug. The ideal DES should
have a slow and controlled drug release, with release
kinetics in which the antiproliferative drug can be quickly
released initially in the first week, but the total release
time should be maintained for at least a month after the
DES implantation [3]. There are many factors that
influence the drug release from DES, such as the
polymer, drug, coating methods, drug storage, elution
direction, coating thickness, pore size in the coating, and
release conditions as well as the influence of the
hemodynamics after the implantation [4]. In this study,
biodegradable drug-eluting polymer coating layer is
developed. This surface layer is intended to cover
biodegradable stents. The influence of copolymer
composition and coating method on release rate of
sirolimus has been analyzed.

Materials and Methods

Drug — eluting coating layer has been obtained from
poly(lactide-co-trimethylene carbonate) (PLA/TMC) and
sirolimus by air brushing and dip coating method. The
morphology of coatings was observed by SEM. In vitro
drug release study was conducted at 37°C in release
media consisting of 0.9% sodium chloride, 0.05% Brij 35,
and 0.0003% BHT dissolved in purified water.
Quantification of sirolimus was performed at the
wavelength of 287 nm using a high performance liquid
chromatography (HPLC) system equipped with a reverse
phase C-18 column maintained at 40°C. The mobile
phase consisting of methanol and 0,1% formic acid
(85:15 v/v) was delivered at a flow rate of 1ml/min.

Results and Discussion

The drug release rate has become one of the important
criteria for the evaluation of drug-eluting stents. The
selection of the drugs and the carriers as well as the drug
coating preparation process can reduce or negate the
potential disadvantages of DES. In the study we analyzed
the influence of several factors on release of sirolimus
e.g. copolymer composition, amount of drug, coating
method and concentration of drug-polymer solution used
for dip coating procedure. Observations of the surface
obtained by dip coating method showed that PLA/TMC
forms homogenously distributed, smooth layer (FIG. 1A)
with even thickness.
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FIG. 1. SEM micrograph of PLA/TMC drug eluting layer
before (A) and after 13 weeks of degradation (B).

For a biodegradable polymer, the hydrolytic cleavage of
the polymer chains leads to the degradation or erosion of
the matrix, which usually controls the release of drug [5].
In fact, the surface became porous during degradation
(FIG. 1B), which facilitated drug release. Most of
sirolimus was released until 13 weeks of degradation.
The drug release and polymer erosion should be
simultaneous; hence, there are not drug remnants in the
tissue after hydrolytic degradation of the polymer [6].

Conclusions

The biodegradable drug eluting coating layer was
developed. Regular and even release process make
them a promising solution for medical applications.
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