
(P 101) Construction of Dendric Structure Carrying RGDS

and PHSRN Peptide Cell-Adhesion Motifs

V. Proks1, F. Rypacek1

1Institute of Macromolecular Chemistry AS CR, v.v.i.,

Solid-phase signals from biomaterial surface to adhering cells can

be provided by adsorbed adhesion proteins of extracellular matrix

or their fragments or even simple peptide motifs, capable of in-

teraction with the cell transmembrane proteins—integrins. Not

only the presence of the adhesion structures but also their proper

distance and orientation at nanometer scale is important for the

signal transfer efficiency. The work presents the design and syn-

thesis of a dendron construct that can carry finbronectin-derived

peptide sequences, such as RGDS and PHSRN peptide motifs of the

10th type III repeat of fibronectin and to present them in an optimum

distance and orientation for effective synergic binding to the al-

pha5beta1 cell integrin1. Series of constructs was designed based

on lysine-core dendron structures with oligo 2-amino(ethoxy-

acetic) acid2 (AEAA) arms, containing an orthogonally protected

reactive groups, allowing selective dendron modification by fi-

bronectin based peptides. The dendrons with variable length of the

oligo-AEAA arms were prepared using solid-phase peptide syn-

thesis technique. Average distance between N-terminals of the

dendron arms was studied using nonradiative excitation energy

transfer (NRET) fluorescence spectroscopy with tryptophane (Try)

and 4-dimethylamino-1-naftalenesulfonyl (Dns) as donor and ac-

ceptor, respectively.
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Supercritical CO2 (scCO2) scaffold formation is a solvent free, low

temperature process which produces open cell, inter-connected

foamed structures. Successful applications of this technique in-

clude controlled release of proteins (Howdle et al., 2001), pro-

motion of bone formation in vitro and in vivo (Yang et al., 2004)

and the induction of angiogenesis in vitro (Kanczler et al., 2007).

Scaffolds of divergent pore size and structure can be produced and

hence this study sought to elucidate the effects of processing

conditions on the architecture and mechanical properties of the

scaffolds.

Three molecular weights of poly(D,L-lactic acid (15 kDa,

24 kDa and 57 kDa) were used to form scaffolds under different

depressurisation rates. Scaffold morphology was characterized by

micro X-ray computed tomography and mechanical properties

were tested using a TA.HD Texture Analyser.

57 kDa PDLLA scaffolds displayed a typical stress-strain curve

for elastomeric open cell foams. The Young’s modulus, elastic

collapse and ultimate stresses were increased by using shorter de-

pressurisation rates during fabrication; the ultimate stress ranged

from 5.1MPa using a 10minute vent to 2.8MPa for a 45minute

vent.

The failure behaviour of 15 kDa and 24 kDa PDLLA scaffolds

was more typical of porous brittle materials (Gibson, 2005). The

porosity of the scaffolds increased with decreased depressurization

rates; the maximum stress for the 15 kDa and 24 kDa scaffolds

(0.29MPa and 0.60MPa respectively) occurred with a 10minute

vent.

The architecture and mechanical properties of PDLLA scaffolds

can be tailored by adjusting the processing conditions and the

molecular weight of the polymer.
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Calcium phosphates (CaP) such as hydroxyapatite (HA) and tri-

calcium phosphate are widely used in bone Tissue Engineering,

due to their biocompatibility, osteoinductive and/or osteoconduc-

tive properties. The aim of this work is to obtain CaP through the

hydrothermal conversion of the calcite (HCC) present in the alga

C. officinalis. To promote the HCC into CaP, the alga was im-

mersed in a phosphate solution (Ps) and subjected to a hydro-

thermal treatment. Different Ps concentrations were used to test the

influence of this parameter on the HCC into CaP and on the type of

CaP formed. FTIR, EDS and XRD analyses demonstrated the

successful conversion of the C. officinalis calcite into HA, after

treatment with a 0.1M Ps, and into a mixture of HA and whi-

tlockite, after treatment with a 0.5M Ps. Moreover, the SEM

analysis showed that this treatment allowed the preservation of the

original porous structure of this alga. A cellular study was also

performed in order to evaluate the capacity of these CaPs to sup-

port the proliferation and differentiation of goat bone marrow cells

(GBMCs) into osteoblasts. GBMCs were seeded onto PCL mem-

branes with the CaP granules obtained by HCC. Cells were cul-

tured under static conditions in osteogenic medium for 7, 14 and 21

days. GBMCs seeded on C. officinalis-PCL membranes showed a

higher cell viability and proliferation when compared with

GBMCs seeded onto PCL (polycaprolactone) membranes without

CaPs, the positive control, indicating that the obtained CaPs are

suitable for bone tissue engineering applications.
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