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ABSTRACT The mechanical properties and in vitro bioactivity of PEEK-HA and PEEK-HA-CF
composites were comparatively studied, and the effects of the inclusion of CF on the mechanical properties
and in vitro bioactivity of PEEK-HA composite were investigated. It is revealed that the mechanical
properties of PEEK-HA-CF composite are mainly dominated by the loading of CF. The strength and
modulus of the PEEK-HA-CF composite are improved significantly with the inclusion of CF. In addition,
the PEEK-HA-CF composite can be designed by adjusting the loading of HA and CF to present the
strength and the modulus varying in a certain range, which makes the PEEK-HA-CF composite well
matched with the load—bearing human bone in the mechanical properties for a wide range. It is also
revealed that PEEK-HA-CF is with good in vitro bioactivity.
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Table 1 Order, amount and purity of reagents for
preparing 1000 mL of SBF

Order Reagent Amount Purity
1 NaCl 8.035 g Analytical
2 NaHCOs3 0.355 g Analytical
3 KCl 0.225 g Analytical
4 KoHPO4-3H20 0.231 g Analytical
5 MgCl2-6H20 0311 g Analytical
6 CaCla 0.292 g Analytical
7 Na2SO4 0.072 g Analytical
8 Tris 50 mmol/L
9 1.0 mol/L-HC1 45 mmol /L
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Fig.1 Typical SEM back-scattered electron images showing the HA and CF distributions in the

PEEK-HA-CF composites with different PEEK-HA-CF ratios, (a) 75-15-10, (b) 70-20-10

2 75PEEK-5HA-20CF S A#PERITESE I A F ¥ SEM M
Fig.2 SEM image of cryo—fractured surface parallel to mould filling direction (MFD) of 7T5PEEK-
5HA-20CF composite, (a) core, (b) one—fourth of thickness from the surface
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Table 2 The mechanical properties of PEEK-HA and PEEK-HA-CF composites

Tensile modulus

Tensile strength

Flexural modulus

Flexural strength

/Error(GPa) /Error(MPa) /Error(GPa) /Error(MPa)

95PEEK /05HA 3.6 0.2 91.8 0.2 3.5 0.1 143.2 1.8
90PEEK/10HA 4.5 0.3 87.4 0.8 3.5 0.0 141.9 0.9
S80PEEK/20HA 5.1 0.1 79.1 0.2 4.0 0.1 143.6 1.5
TOPEEK/30HA 5.7 0.3 71.6 0.6 4.5 0.0 139.4 1.5
60PEEK/40HA 6.9 0.1 64.1 0.3 5.7 0.0 136.9 0.8
50PEEK/50HA 8.7 0.4 55.6 0.3 7.1 0.1 122.8 2.2
85PEEK/05HA /10CF 9.0 1.1 120.8 0.9 6.6 0.1 191.2 1.4
80PEEK/10HA /10CF 9.4 0.4 118.2 1.1 6.9 0.1 190.7 1.1
75PEEK/15HA /10CF 10.3 0.2 128.8 0.7 6.9 0.2 187.8 1.9
70PEEK/20HA /10CF 11.3 0.1 129.7 1.1 7.9 0.1 194.2 1.2
80PEEK/05HA /15CF 11.3 0.4 148.6 2.6 7.6 0.1 217.9 5.5
75PEEK/10HA /15CF 12.2 0.1 150.7 2.2 8.2 0.3 220.4 1.0
75PEEK/05HA /20CF 14.8 0.4 173.0 0.3 10.4 0.2 247.1 4.2
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Fig.3 Tensile modulus versus HA content in PEEK—

HA composites
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Fig.4 Tensile strength versus HA content in PEEK—

HA composites
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Fig.5 Tensile strength versus CF content in the com-

posites containing 5% HA
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Fig.10 SEM images of flexural fracture surfaces of PEEK-HA-CF composites. (a) 8SPEEK-5HA-
10CF, (b) SOPEEK-10HA-10CF, (c) 75PEEK-15HA-10CF and (d) TOPEEK 20HA-10CF

RMAERK HA #oc e TR, JH HA
J2 R B G 0 3 BORSR T B T BRI LG T
CF W= FhE S AP HA & BER, Hakim Ly HA
JZ LR REUEUN, WITH HA RREE RSN A
F SRR AT LA ), S A bR A K
# HA #EAMFMBOUERS. LW REN,
PEEK-HA fl PEEK-HA CF & &4 B3 BA BT
B AR, I B RS RR R/ DR T HA B4
.

PMMA-HA il PE-HA Z& AR &4 7E
HER /N S HA [yt o6 D02 fEfRSMVE iR
ek, RAERE HA & 81y PMMA-8.8%HA (&
B TR F PE-40%HA #EA HIFH Y&
e, FERTA A A Y B B R B 0 A IR DA B HA 5
HKH PMMA-HA 1 PE-HA SR LR RIEE
F AR OLZEAE. X UEH, HA B & BBE, Bab
B SR, SENSSERE. [ BA
BAK HA S50 PMMA-4.4%HA il PE-20%HA

HA—EMAEDEYE. Khor % P11 R 31, HA &R
10%(20%, Ji 440 1 PEEK-HA E4&HEHRM 1
A, HERmAERKE T RiFe) HA E, FHHA 4 FE,
HEREELHM HA SHEE 40% §y PEEK-HA 4
PRI R TR IR — . X Ui, TEEYE S E
HA & R RGN RESRER R, EYE
PR R E T FEARBAEE T HA AR Ay E.
XfF PEEK-HA-CF E&#EHRZR, CF 8N
NEZ GBI B TR B ) # AR 2 KR
T, AER A 5 Abh R LA N AR 75 5 R X
It PEEK-HA-CF &4y HA #5 EARET
B, XAREE SR A AR FEASCHFST
#) PEEK-HA-CF E-&418 A1, HA 5B
T 10%, RARWEZRTE 2% 24, BKE PEEK-HA-
CF ByAPiEE B, (& 14 d MRS, 7
HEMBIREAR USRS HA HER. X
70, HENRVE KR EtE], PEEK-HA-CF fH
AR RIS T MRS A HA AL,



24 I | U I

22%

11 PEEK-HA fil PEEK-HA-CF E&#PBHHE SBF IR 14 d JFRIEREIESR (1,2,3 FRFl—HE M TE

AF BT HTEAR)

Fig.11 SEM images of PEEK-HA and PEEK-HA-CF composite samples soaked in SBF after 14 d.

(al,a2,a3) 60PEEK-40HA, (bl, b2, b3) 50PEEK-50HA, (cl, c2, ¢3) 7T0PEEK-20HA-10CF,
(d1,d2,d3) 75PEEK-10HA-15CF, (el,e2,e3) 75PEEK-5HA-20CF
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