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Abstract: The aim of this study was to determine the cytocompatibility of poly(lactide-co-glycolode)/hydroxyapatite composite 

scaffolds. The obtained results indicated that the presence of biphasic HA/β-TCP ceramic in poly(lactide-co-

glycolode)/hydroxyapatite composite scaffolds improved the adhesion and proliferation of the human fetal mesenchymal stem 

cells.  
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1. Introduction 
The modern research effort is prepared of effectual scaffold-based strategies for tissue engineering1. The main 

objective in the ongoing studies is to improve the biocompatibility of the polymer scaffolds in order to control cellular 

behavior and tissue regeneration 2. Recently, biodegradable polymeric biomaterials get much interest in terms of 

formation of composite scaffolds that could serve as systems for cell growth and transplantation s6–8. Currently, the 

biocompatibility of poly (lactide-co-glycolode) (PLGA) has become a subject of intense investigation, due to broad range 

of its properties. 

The design of bioactive composite scaffolds with required structural, mechanical and biological properties is a 

central topic of bone tissue engineering. Hydroxyapatite (HA) and tri-calcium phosphate (TCP) are widely used for bone 

tissue regeneration. Major limitations of these ceramic materials are brittleness, low mechanical stability and poor 

osteoconductivity. Moreover, biodegradation and bioresorbability of HA are quite low, as this material remains in the 

body for a long time after implantation. Our aim was to analyze the interaction between mesenchymal stem cells and the 

obtained HA/PLGA composite scaffolds. 

 

2. Materials and Methods 
Poly(lactide-co-glycolide) (PLGA) (L/G ratio 80:25) was syntheses by ring opening polymerization. The biphasic 

HA/β-TCP ceramic was synthesis by using microwave radiation and hydrothermal conditions. Composite scaffolds with 

different material compositions were produced using an electrospinning method. The biphasic HA/β-TCP ceramic and 

composite scaffolds were physically and chemically investigated considering mechanical, wettability, scanning electron 

microscopy and thermal gravimetric tests. Effect of the composite scaffolds on adhesion, proliferation and differentiation 

of human fetal mesenchymal stem cells (FetMSC) was investigated. Fluorescence microscopy of FetMSCs on scaffolds 

after staining Calcium Green-1 AM (Thermo Fisher Scientific, USA). 

 

3. Results and discussion 
The obtained biphasic HA/β-TCP ceramic had highly dispersed bioresorbable powder with two-phase calcium 

phosphate and elemental composition Ca/P ~ 1.51. The surface morphology of analyzed biphasic HA-β-TCP ceramic is 
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close to natural bone tissue. X-ray phase analysis showed the presence of the phase β-TCP (≥90% β- TCP), with a higher 

degree of bioresorption compared with HA. Specific surface area was 2-10 м2/g.  
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Fig. 1: SEM images of FetMSCs on scaffolds. 

 

Results demonstrated that scaffolds containing biphasic HA/β-TCP ceramic present better biological properties and 

TCP scaffolds present improved mechanical properties compare to poly(L,L-lactide-co-glycolide) scaffolds without HA-

β-TCP. Results of scanning electron microscopy (SEM) demonstrated that after 1 day cultivation cells are well spread 

(Fig. 1) 

Cell proliferation after 5 days of cultivation on composite scaffolds in the presence of HA/β-TCP is significantly 

higher compared to composite scaffolds without HA/β-TCP (Fig. 2).  
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Fig. 2: Fluorescence microscopy of FetMSCs on scaffolds after staining Calcium Green-1 AM. 

 
The MTT method has demonstrated that Toxic effect of HA-β-TCP in composition of HA/β-TCP/poly(lactide-co-

glycolode) composite scaffolds was not detected (Fig. 3). 
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4. Conclusion 
Our results can help understand the fundamental mechanisms of mesenchymal stem cells interactions with HA/β-

TCP ceramic in composition of composite scaffolds which depend of HA/β-TCP structure, to enhance cell function and 

bone regeneration, and translate it to clinical implementation. 
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