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Abstract : Thispaper presentsthe synthesis of col-
lagen (COLL)/hydroxyapatite (HA) composite ma-
terial swith oriented microstructure. The specia mi-
crostructure of the composite materialsisinduced by
theinteraction of theflowing mineralised collagen gel
with the support. The special morphology of the
sampleswas pointed out based on the SEM images.
Itisworthto mention that the orientation ismaintained
even if two layers of COLL/HA isobtained. Most

INTRODUCTION

Thedesign of polymer compositemateriasrelies
oninvestigationsintothechemigtry, physics, biology and
mechanics¥. Development of new materialsand/or
improvement of existent ones??, islargely caused by
increased use of common and novel technol ogies*®.

The synthesisof bone graftswith oriented micro-
structureisachallenge of thenew century. Boneisan
amazing composite material based especially on col-
lagen and hydroxyapatite, asmain components. Evenif
thecompositiond similarity waswel | achieved, themor-

important isthat, function of the geometry of the sup-
port, irregular bone graftswith oriented morphol ogy
can be obtained. Thisisimportant because the other
known methodsdo not alow thesynthesisof irregular
grafts. Also, thismethod can be well adapted to the
synthesisof longbones.  © Global Scientificlnc.

Keywords : Oriented microstructure; Collagen;
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phologica smilarity isvery poor and consequently the
synthesisof high performance bonegraft far to the ex-
pectations, especid fromthe point of view of mechani-
cal propertieg®t,

Till now, only afew worksfocused on the orienta-
tion of themicrostructurewere published. Thefirst work
inthefield of unidirectiond orientation was published
by Wu and co-workerg*?, This oriented microstruc-
ture was achieved dueto the applied magnetic field
(10T). Threeyearslater, in our group, two new meth-
ods of orientation were proposed: self-assembling*?
and éectricfield orientation*4,
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EXPERIMENTAL

Collagen (300.000 Da) gd 2.54% gel wasobtained
intheLesther and Footwear Research Ingtitute— Col -
lagen Department!*>2€ while the HA precursors
(Ca(OH), and NaH,PO,xH,0O) were purchased form
Aldrich.

The synthesisof mineralised collagen gel wasob-
tained as presented previoudy'. Thelast step of the
synthesisof COLL/HA composite material swith ori-
ented microstructure consistsin the dribbling of the
mineralised collagen gel on a polypropylene tube.
When two layered material with oriented microstruc-

Figurel: Scanning electron imagesof COLL/HA compositematerials

tureisdesired, the second dribbling of themineralised
collagen gel is realised onto the previous layer of
COLL/HA material. Thecross-linking of these mate-
rialsisrealized by spraying 1% glutaral dehyde onto
the materials. When thetwo layered material is ob-
tained additional cross-linking between layersisnot
necessary.

SEM analyses were performed on a HITACHI
S2600N el ectron microscopeon samplescovered with
Slver layer.

RESULTSAND DISCUSSION

Themorphology of thetwo obtained materid swas
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analysed by SEM. It can observethat highly oriented
and stratified morphol ogy isobtained for both materi-
as. Theorientation of thefibresand plaquetteissmilar
withtheflowing direction. Fromthe point of view of the
degree of porosity it can conclude (based on The SEM
analyses) that the obtained materials present low de-
gree of porosity. In the case of thetwo layered com-
posite material the second layer present lower degree
of orientation comparing withthefirst layer obtained by
dribbling directly on the polypropylenetube. Thiscan
be explained based on the preparation procedure. In
the preparation of thefirst layer theflowing minerdised
collagen gel interact directly with the polypropylene
support while, inthe case of the preparation of the sec-
ond layer, theflowing minerdised collagen gd interacts
withthefirst layer of COLL/HA.

CONCLUSIONS

A new method of synthesisof COLL/HA compos-
itematerid swith oriented microstructure was presented.
Theoriented microstructureisobtained dueto thein-
teraction of theflowing mineraised collagen gel with
the support. The second layer of COLL/HA have a
lower orientation especidly dueto thefact that, theflow-
ing mineralised gel used for the obtai ning of the second
layerisinteracting withthefirst layer of COLL/HA and
not with the polypropylene used as support for the
preparation of thefirst layer.
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