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[Abstract] Objective To compare the in wvitro biocompatibility of bone marrow mesenchymal cells on poly-
etheretherketone (PEEK) and titanium (Ti) surfaces. Methods PEEK and Ti foils with thicknesses of 1 mm and diame-
ters of 10 mm were prepared. First, bone marrow mesenchymal cells were separated and purified by the whole bone mar-
row adherent culture method in vitro. Then, osteogenesis-induced bone marrow mesenchymal cells were cultivated on
the surfaces of the PEEK and Ti foils. Scanning electron microscopy (SEM), the Alamar Blue test, an alkaline phospha-
tase (ALP) kit and Alizarin Red staining were used to analyze calcium nodules and compare the adhesion, proliferation
and osteogenic differentiation ability of bone marrow mesenchymal cells on the surfaces of the PEEK and Ti foils. Re-

sults (D The morphology of the bone marrow mesenchymal cells cultured on the PEEK and Ti foils at 1 h, 4 h and 24
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h showed no significant differences. @) In the 1 h, 3 h, 1 d and 3 d cultures of the bone marrow mesenchymal cells inoc-
ulated on the surfaces of the foils, the number of living cells in the PEEK group was greater than that in the Ti group
(P < 0.05). @ In the 7 d and 14 d osteogenesis-induced cultures of the inoculated bone marrow mesenchymal cells, the
ALP activity of the PEEK group cells was significantly greater than that of the Ti group cells (P < 0.05). @) Semiquanti-
tative analysis after Alizarin Red staining showed that the mineralization degree of the bone marrow mesenchymal cells
induced by osteoblasts was greater in the PEEK group than in the Ti group (P < 0.05). Conclusion PEEK has better

in vitro biocompatibility than Ti and can better promote cell adhesion, proliferation and osteogenic differentiation com-

pared with Ti, and so it is expected to become a new dental implant material.

[Key words] bone marrow mesenchymal cells; polyetheretherketone; titanium;  biocompatibility; ~ dental im-
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a: fourth day of primary culture (50 X ) ; b:
fourth day of the third generation (100 X)
Figure 1 ~ Morphology of the bone marrow
mesenchymal cells observed by inverted

microscopy
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a: seventh day of osteoinductive cultivation (100 X ) ; b:

fourteenth day of osteoinductive cultivation (100 X)

Figure 2 Alizarin red staining mineralization nodules
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a: PEEK foils with thicknesses of 1 mm and diameters of 10 mm;
b: Ti foils with thicknesses of 1 mm and diameters of 10 mm
Figure 3 PEEK and Ti images
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AR, D0 2 W, 5 R AR A MO 2, R
ZHONRIE (2 MY . W B ) 5T 54 i AE

PEEK F 1 Ti Fr ik {4 % 1 47 0 26 B B4 5 A= 1, HL
TEATHE 25,

Group of PEEK

Group of Ti

a: morphology of cells inoculated for 1 hour in the PEEK group (4 000 X) ; b: morphology of cells inoculated for 4 hours in the PEEK
group (2 000 X) ; c: morphology of cells inoculated for 24 hours in the PEEK group (2 000 ) ; d: morphology of cells inoculated for 1
hour in the Ti group (4 000 X) ; e: morphology of cells inoculated for 4 hours in the Ti group (2 000 %) ; f: morphology of cells inoculat-
ed for 24 hours in the Ti group (2 000 x)
Figure 4 SEM showing the morphology of bone marrow mesenchymal cells cultured on PEEK and Ti substrates after 1, 4
and 24 hours
B4 ST PEEK 5 Tiid (F3R i i 88 70 B A0 1 h 4 h .24 h i3S
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B G il FE X (1=5.354,P=0.001) ; PEEK 41 5 Ti
ZH 3 h 1Y OD {H 4 0.323 + 0.008 5 0.296 + 0.012, 2%
SEG R X (1=4.018,P=0.004) , uPEEK-uTi
1) 95% & A [X. 1] 1. 3¢ W] PEEK 20 (%) OD {8 /& , B i
0] 78 0 40 MU 7F PEEK 4l % 8557 1 h .3 h P75
YA = T T .

{84 0.233 + 0.020 5 0.220 + 0.007, 2= %A G i1
= Y (1=3.690,P=0.015) ; PEEK £ 5 Ti 41 3 d ¥
OD{E 4 0.182 + 0.007 5 0.127 + 0.011, Z R A 5t it
8 L (1=9.071,P < 0.001), uPEEK-uTi f¥ 95%
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Table 1  The adhesion and proliferation of the bone marrow mesenchymal cells on all substrates XEs
0D value
Group lh 3h 1d 3d
Group of PEEK 0.321 £ 0.010 0.323 + 0.008 0.233 + 0.020 0.182 + 0.007
Group of Ti 0.285 + 0.008 0.296 + 0.012 0.220 + 0.007 0.127 £ 0.011
t 5.354 4.018 3.690 9.071
P 0.001 0.004 0.015 < 0.001

95% confidence interval of uPEEK-uTi (0.020,0.051)

(0.001,0.041) (0.003,0.022) (0.040,0.069)
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0.784) gprot, 25 5 A 4t it 2% & L (1=10.831, P <
0.001); 76 PEEK 4 5 Ti 55 72 14 d 5, 16 HI(EH M
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H B E L (1=4385,P=0.001) ., uPEEK-uTi
1) 95% A IX [ 3R B, K5 3% 7 d . 14 d B} PEEK 4
P A ALP 3% 1 T Ti 4.

T2 UE 0B T T T M A A 2 T B R
7 d 14 d e B TR R TR Tl O P
Table 2 ALP activity of the osteogenesis induced bone marrow

mesenchymal cells cultured on all substrates for 7 and

14 days X+, gprot
ALP
Group 7d 14d
Group of PEEK 10.849 + 0.949  7.050 = 1.001
Group of Ti 4888 +0.784  4.938 +0.712
t 10.831 4.385
P <0.001 0.001
95% confidence interval of uPEEK-uTi (4.691,7.230)  (1.062,3.061)
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0.583 = 0.080, 2 F A1 G it 2 & X (1=4.100, P =
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09 ODE &, B PEEK 4 i AL R B i T Ti 4.
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2 0 B B4 B O3 Ak 5 i SR AN AT O I AR TR
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R3 0 UETE S EBER] T A TR A AL R T R R
7d. 14 d 9 RRR
Table 3 The mineralization of the osteogenesis induced bone

marrow mesenchymal cells cultured on all substrates for 7 and

14 days EER
OD value
Group 7d 14d
Group of PEEK 0.552 +0.181 1.034 +0.233
Group of Ti 0.296 + 0.055 0.583 = 0.080
t 3.026 4.100
P 0.031 0.010

95% confidence interval of uPEEK-uTi (0.035,0.477) (0.167,0.735)
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