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Abstract

BACKGROUND: Polyether ether ketone has the advantages of elastic modulus close to human cortical bone, good ray transmission, chemical stability, and
biocompatibility. Polyether ether ketone is expected to be applied in the field of oral implants. However, polyether ether ketone is bioinert and is difficult to
integrate with surrounding bone tissue. Therefore, how to improve the surface bioactivity of polyether ether ketone remains a major issue.

OBIJECTIVE: To analyze the osteogenic and vasogenic effects of polyether ether ketone surface bone forming peptide 1 and polydopamine composite coating.
METHODS: Polyether ether ketone titanium sheets were immersed in dopamine solution for 24 hours to prepare polyether ether ketone-polydopamine
materials. Polyether ether ketone-polydopamine material was immersed in the bone forming peptide 1 solution for 24 hours to prepare polyether ether ketone-
polydopamine-bone forming peptide 1 material. The micromorphology, hydrophilicity, and elemental composition of the material were characterized. Bone
marrow mesenchymal stem cells were injected on the surface of polyether ether ketone, polyether ether ketone-polydopamine, and polyether ether ketone-
polydopamine-bone forming peptide-1 materials. Cell viability and adhesion status were evaluated by live/dead cell staining and cytoskeleton staining. Cellular
osteogenic differentiation ability was detected by alizarin red and osteocalcin immunofluorescence staining. Human umbilical vein endothelial cells were
inoculated on the surface of three groups of materials. Cell viability and angiogenesis level were assessed by live/dead cell staining and immunofluorescence

staining of cytoskeleton/vascular endothelial growth factor.

RESULTS AND CONCLUSION: (1) Under scanning electron microscope, the surface of polyether ether ketone material was smooth; the surface of polyether
ether ketone-polydopamine material had uneven deposits, and the surface of polyether ether ketone-polydopamine-bone forming peptide 1 material had
small particles protruding. The results of contact angle test showed that the hydrophilicity of polyether ether ketone-polydopamine-bone forming peptide-1
material was better than the other two materials. X-ray photoelectron spectroscopy results showed that bone forming peptide 1 had been successfully
modified on the surface of polyether ether ketone material. (2) Live/dead cell staining and cytoskeleton staining exhibited that compared with the other two
materials, polyether ether ketone-polydopamine-bone-forming peptide 1 material could improve the viability and adhesion of bone marrow mesenchymal
stem cells. Alizarin red and osteocalcin immunofluorescence staining showed that compared with the other two materials, polyether ether ketone-
polydopamine-bone forming peptide-1 materials could promote the osteogenic differentiation of bone marrow mesenchymal stem cells. (3) Live/dead cell
staining and immunofluorescence staining showed that compared with the other two materials, polyether ether ketone-polydopamine-bone forming peptide
1 material could improve the viability and adhesion of human umbilical vein endothelial cells and the expression of vascular endothelial growth factor protein.
(4) The results show that the modification of bone forming peptide 1 and polydopamine composite coating on polyether ether ketone surface can improve the

osteogenesis and angiogenesis.
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Figure 1 | Microscopic morphology of the surfaces of each group of
samples (scanning electron microscopy)

D
100
B PEEK
I PEEK-PDA
__ 804 C1PEEK-BFP
33— P<0.05
60
&
#
2 404
a
20
0

3. PEEK N ZEMERARR, PDA N L Mk, BFP NEZ [ - HIE UK
1., A-C 4>}y PEEK, PEEK-PDA. PEEK-BFP #4f}-2% ii (1 7 2 fit #  2: 1) 5
D A 3 4IAHRI KB fl B I SE i, 15 PEEK EL#%, °P<0.05.

2 | BBHEBREAIFEKR MR

Figure 2 | Hydrophilic tests on the surface of each group of samples
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Figure 3 | X-ray photoelectron spectroscopy images of the surface of each

group of samples
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Figure 4 | Bone marrow mesenchymal stem cell viability on the surface of

each group of sample materials (live/dead cell staining)
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Figure 5 | Adhesion morphology of bone marrow mesenchymal stem ceIIs
on the surface of samples of each group (phalloidin staining)
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Figure 6 | Alizarin red staining results of bone marrow mesenchymal stem
cells on the surface of sample materials in each group
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Figure 7 | Expression of osteocalcin protein in bone marrow mesenchymal
stem cells on the surface of each group of samples
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Figure 8 | Human umbilical vein endothelial cell viability on the surface of

each group of sample materials (live/dead cell staining)
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Figure 9 | Morphology of human umbilical vein endothelial cells and expression of vascular endothelial growth factor protein on the surface of samples
in each group
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