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INTRODUCTION 
Installing multifunctionality on biomaterials is a 
powerful approach to increase their bioactivity. In 
particular, this strategy could be applied to metallic 
substrates to improve and accelerate osteointegrative 
processes1. The aim of this work was to introduce an 
innovative methodology to synthesize polyurethane-
polyurea nanocapsules (PUUa NCs) functionalized with 
cyclic RGD peptides (Fig. 1), which show great cell-
binding activity and allow the encapsulation of 
hydrophobic drugs. Different PUUa NCs RGD-
decorated were coated on Ti surfaces, and their effect 
on the adhesion of osteoblast like cells investigated. 
Moreover, the encapsulation of roxithromycin and its 
antibacterial effects were studied.  

 
Figure 1: Schematic structure of PUUa NCs 
 

 
EXPERIMENTAL METHODS 
The NCs were covalently immobilized on Ti samples 
via a two-step protocol. First, PUUa NCs were 
synthesized by successive polycondensations between 
diisocyanate and diamino/diol monomers, followed by 
an aqueous emulsification2. Subsequently, PUUa free 
isocyanate groups were reacted with Ti amino groups. 
To this end, Ti samples were previously activated with 
oxygen plasma and aminosilanized. The presence and 
distribution of the capsules was analyzed by SEM and 
fluorescence microscopy. The influence on cell 
behaviour was investigated using SAOS-2 cells by cell 
adhesion assays. The encapsulation of roxithromycin 

was studied by HPLC, and evaluated in antimicrobial 
assays.  
 

RESULTS AND DISCUSSION  
The functionalization of Ti with the NCs was optimized 
by using distinct crosslinking units until an homogenous 
particle distribution was observed by SEM and 
fluorescence microscopy. RGD-nanocapsules 
significantly improved the adhesion of Saos-2 cells 
compared to controls (Fig. 2). Moreover, the presence 
of the PUUa-RGD capsules supported very good levels 
of spreading, with clear actin filaments and cytoskeletal 
organization, and the formation of focal adhesions. 
Encapsulation of roxithromycin (antibacterial, anti-
inflammatory) was also explored.  

 
Figure 2: Cell adhesion on coated Ti after 4 h of incubation 
 

 
CONCLUSION 
The immobilization of PUUa NCs functionalized with 
RGD peptides onto Ti is a feasible and very promising 
strategy to increase the bioactivity of Ti and accelerate 
osteointegrative processes. Encapsulation of distinct 
drugs using these systems opens new prospects for 
applications in biomaterials and regenerative therapies.  
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