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Introduction

Biomaterial scientists recognized the importance of the
integrin-mediated signaling that influences key cellular
responses, such as adhesion, migration, proliferation.
The studies were focused on bone morphogenetic
proteins (BMP-2 and BMP-7) embedment optimization
onto polyelectrolyte multilayers (PEM). The covalent
binding of two types of BMPs allow to decrease the
required amount of proteins for efficient cell differentiation
by creating the synergy pairs between them [1,2]. Than
physicochemical and biological properties of such hybrid
materials were examined as a function of stem cells
response. The aim was to prepare active coatings of
bone implants or scaffolds enabling the proliferation and
differentiation of stem cells.

Materials and Methods

The studies were focused on bone morphogenetic proteins
(BMP-2 and BMP-7) embedment optimization onto
polyelectrolyte  multilayers (PEM) composed from
polyanion: heparin (HEP) and polycation: diazoresin (DR)
as (DR/HEP)s system. PEM physicochemical properties
before and after BMPs embedment, and before and after
UV photo-crosslinking were optimized and analyzed by
atomic force microscopy (AFM) and quartz crystal
microbalance (QCM-D). MSCs biological responses were
examined by MTT, trypan blue assays,
immunocytochemistry staining (FIG. 1), and gRT-PCR
technique.

Results and Discussion

The effective both BMP types immobilization was
confirmed by AFM and QCM measurements. It was
proven that chosen polymeric films enhanced cell
viability, proliferation and adhesion. Moreover, covalent
embedment of both BMPs enhances cells differentiation
into bones, compared to those embed separately.

Conclusions

Such a method will reduce the required amount of growth
factors for efficient stem cells differentiation, and lower
the cost, both in in vitro culture and bone tissue
engineering.
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FIG. 1. hUC-MSCs cytoskeleton organization
(fluorescence of F-actin, winkulin, nucleus) cultured in
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