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ABSTRACT

ABSTRACT

Backgrounds: Reconstruction of knee cruciate ligament injury has a variety of
materials. They all have their own advantages and disadvantages. Polyethylene
terephthalate (PET)Artificial ligament is a kind of graft material which has
good application prospect for its outstanding capability such as good mechanical
property, rapid postoperative rehabilitation and easy to get and handle , wide range
of application, etc. It may influence the long-term treatment effect of the
cruciate reconstruction if the PET artificial ligment couldn’t reach the natural
healing of the bone-to-tendon structure in the bone tunnel. According to the report,
the short-term effect of LARS artificial ligament appears good in the cruciate
reconstruction, but its long-term effect seems unclear. LARS artificial ligament can
matter a lot in the long-term effect of cruciate reconstruction if it can reach a
biological healing in the bone interface. In this study, we use the cyclo peptide
to surface modify PET material, in order to promote the histocompatibility between
PET material and body cells ,and then further observe its biological healing in the
bone interface.

Objectives: To surface modify PET material using “c-RGDfV polypeptide” and
try to find a simple method of operation which can make it possible for c-RGDfV
polypeptide and PET material bound with each other covalently. To co-culture
polypeptide surface modified PET material and the mesenchymal stem cells in
vitro and explore whether the PET material can achieve such biocompatibility when
modified with c-RGDfV polypeptide.

Methods : NaOH alkaline hydrolysis methods were applied to treat the PET
material. The treated PET materials and untreated PET materials were combined
with different solubility of c-RGDfV polypeptide solution, using X-ray diffraction
analysis technique to analyze the content of polypeptide binding and its covalent

binding effect. Surface modification of PET material and untreated PET material were
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ABSTRACT

co-cultured with bone marrow mesenchyma stem cells. We use blood cell plate
count method was applied to the determination of the adhesion rate of cells.
Meanwhile, cell alizarin red staining and alkaline phosphatase were applied to
identify the bone marrow mesenchymal stem cells osteogenic differentiation.
Results : The method using NaOH alkaline hydrolysis to treat PET materials is
simple and reliable, and efficient. The combined effect of c-RGDfV polypeptide
with the PET material treated by the alkaline hydrolysis is excellent. XPS result:
the nitrogen consistent of 1.0mg/ml c-RGDfV polypeptide surface modified PET
material was 3.15%, while the nitrogen consistent of the untreated PET material
mixed with c-RGDfV peptide with the concentration of 0.3mg/ml, 0.75 mg / ml , 1.0
mg / ml and 1.5 mg / ml was 0.62%, 0.79%, 1.05%and 1.94%, respectively. Bone
marrow mesenchymal stem cells can achieve successful separation, subculture,
cryopreservation, recovery and induced to differentiate into osteoblasts. Early
adhesion, proliferation and cell adhesion rate of bone marrow mesenchymal
stem cells cultured with PET material were improved with time for each group.
48 hours after the co-culture, the cells adhesion rate of PET materia with c-
RGDfV polypeptide surface modification was significantly higher.

Conclusions : NaOH Alkaline hydrolysis method is simple, reliable, and
efficient and it makes it possible for c-RGDfV polypeptide and PET material
bound with each other covalently. The polypeptide surface modified PET material
can significantly increase the material and cell adhesion and proliferation.
Meanwhile,the follow-up study of vivo test to make clear of the true nature about
this binding process and see whether it can achieve the natural bio-binding.

Key words: Poly Ethylene Terephthalate, Polypeptide, Biocompatibility
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