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Introduction

The designing of new hybrid biomedical materials based
on combination of organic and inorganic components is
promising candidate for application in regenerative
medicine. Recent development in materials science and
bioengineering offers opportunities to design smart
scaffolds, which are capable to imitate living tissues and
stimulate formation new native tissues [2].
Functionalization of polymeric scaffolds is a promising
approach to achieve biomimetic and bioactive properties.
In this research, we have developed novel composite
scaffolds based on polymeric polycaprolactone fibers
coated with porous calcium carbonate structures
(PCL/CaCO3) for tissue engineering and have shown
their drug delivery and release in rats.

Materials and Methods

To obtain PCL/CaCO3 scaffolds, the electrospun PCL
matrix was produced in the first step by using an
electrospinning technique. The mineralization of the PCL
matrix was carried out by using method introduced
previously [2]. In vivo experiments, white nonlinear male
rats were used. The scaffolds were subcutaneously
implanted in the interscapular area of rats. After 21 days
of implantation, the scaffolds were explanted. Initial and
explanted scaffolds were examined by histological
studies, scanning electron microscopy and X-ray
diffraction.

Results and Discussion

The schematics and real imaging of obtained
PCL/CaCO3 scaffolds can be seen in FIG. 1. The route of
PCL electrospun scaffold mineralization is shown by the
scheme. As it can be seen, microfibrous matrix of the
PCL/CaCO3 scaffold is covered with the porous particle-
like CaCO3. These porous spherical CaCO3

microparticles called vaterite proved their potential for
biomedical applications including bone regeneration and
drug delivery [3,4]. Therefore, modification of PCL matrix
with vaterite coatings could significantly improve
osteoconductive and bioactive properties of polymeric
scaffold.
To study biocompatible and implantable properties of
PCL/CaCO3 scaffolds, in vivo tests were carried out with
rats. The results of histological study demonstrated
capability of PCL/CaCO3 scaffold to be colonized by
fibroblastic elements and vascularized without promoting
inflammatory response in surrounding tissues in the
course of subcutaneous implantation tests in white rats
that proved its biocompatibility.

FIG. 1. The scheme of fibrous material mineralization
under ultrasound treatment and corresponding SEM
images of blank PCL fibrous material (A), PCL material
on initial mineralization stage (B), and scaffold with
uniform CaCO3 coating after second treatment and cross-
section of this scaffold (C) [2].

Conclusions

In this work, we have designed new PCL/CaCO3

scaffolds, which were found to demonstrate a high
degree of biocompatibility in vivo.
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