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Short carbon fiber reinforced polyetgeretherketone for hip prosthesis: Biocompatibility and

biomechanics
Wang Ke-jun, Guo Wei-chun, Tang Jin, Yu Ling, Zhao Sheng-hao

Abstract

BACKGROUND: Polyetgeretherketone has good biocompatibility, but its modulus and mechanical strength characteristics drop
badly upon glass-transition temperature, so as to fail to provide a steady condition for bone growth.

OBJECTIVE: To observe the biocompatibility and biomechanics of short carbon fiber reinforced polyetgeretherketone as hip
prosthesis by animal experiment.

METHODS: The biocompatibility in vitro was measured by MTT, hemolysis test, acute toxicity experiment and pyrogen
experiment; SCF/PEEK composite plates were implanted into the rabbits, and the formation of fibrous capsules and general
tissues conditions around the plates were observed under the optical microscope; The stress tests were carried on the WE-SA
universal testing machine.

RESULTS AND CONCLUSION: The relative survival rate was > 75%, the hemolysis rate < 5%, indicating a good blood
compatibility. There was no evident difference between the two groups. As the time goes on, the relation between the
implanted-plates and capsules was more and more close, and inflammatory cells became gradually less.

Wang KJ, Guo WC, Tang J, Yu L, Zhao SH.Short carbon fiber reinforced polyetgeretherketone for hip prosthesis: Biocompatibility
and biomechanics. Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2011;15(34): 6351-6354.
[http://www.crter.cn http://en.zglckf.com]

WE

B KBRS RA RIFHEWMAEN, (BB RS R . ) 2R R e B, AN B g fit
—AMREE AT

BB PP RERRET kY o SR AR 11 D AW AT A A A S A ) 2 e

Tk UMTTVA. WM. SEAs B mer il . 3050k VP AN R0 2T 2 94 i SR M R S AR R P (R SN B AR s e e
LT YNGR SR RRIBE I AN S AR P WSS AR LB TR FN DU — AL SO0 5 o0 0k T 0 94 i S o Pl A X A4 1)
Mk

GRS R YRR BRI AR AE R RN T 75%, Wil T5%, U MR ARSI AR
WAARSEY RSO SN, R B ma i, ARV, MR, # O Eiis HE
K, HEOBERRGE, BN ASURE IR IER 458, RYIEBRET 0 ol SR R AR AT gt AU B ELS .
S R s T T A 1 50 R TRRIRE T AR AT 45 A A ST R AR ) 2 R A 2

RUEIR): AURRETYE; SREEEENT; EOCH, NODWBG AEMIAAE: AEIRR

doi:10.3969/j.issn.1673-8225.2011.34.020

FIAE, FUAR, I, R, B RIKET 2 R SR kIR A AR AR AR A B ) 2 M R (U] 2R AR
REIRKESR, 2011, 15(34):6351-6354. [http://www.crter.org http://cn.zglckf.com]

gt Ry, BATIRZIE RINZRATERE
UL, PIPERNIEHe %, smpEm, ks
T1EEMERE R ROE PRI, RG2S, P o7 vk
AELF, N LAERELF4. JEmEmEN/E Tk B3z
A 304F, 201280 FARE Mk —FhRAT
BRI R Z 5L

KRS R TR AN A 3 A 22
UEW]: JRBESIR SYEA RAIEAR AE

0 3l

illl3

H M 20 tH 2260 4F X Charnley J¥ €1 A\ 14>
e A e LAY, B ARLREE I AN Wik 22
KA BB TEA T R, MASEE AN 21
BAHEG S RRA S, IOOR R BT 4T 43 5
MR EMEL SN R (8 0C

PSR T (N SR, o TR OIRAE
oo A A PR 5 T A AT A S A0 T 5 5 AR R TR
W, SRR R TEHE MRS — R4
i) 8

19774EE [EICIA F IF & H TR IR , 1t S5
SRR T ANATTEN o SRR & — Fh 4 0%

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

{H AT SRIE IR I 70 oK K8 AR T, 3G
D750 BRSPS L G TR
SV ERE A A WL R, o FLA KR
RATICO, - Jir LA SR Wk ik 1 o 2 ) O T A
T RO E A A L 184 b
A R AWIC A L IRIY o A SR Wk P ) 27 5 8 v

Department of
Orthopedics, Renmin
Hospital of Wuhan
University, Wuhan
430060, Hubei
Province, China

Wang Ke-jun,
Studying for master’s
degree, Department
of Orthopedics,
Renmin Hospital of
Wuhan University,
Wuhan 430060,
Hubei Province,
China
575841165@qqg.com

Correspondence to:
Guo Wei-chun,
Associate professor,
Department of
Orthopedics, Renmin
Hospital of Wuhan
University, Wuhan
430060, Hubei
Province, China
guoweichun@
hotmail.com

Supported by: the
Postgraduate Fund of
Wuhan University*

Received: 2011-05-11
Accepted: 2011-07-11

>+

o P
B
Sin
Sy

o R
S

s
éﬁ%*ﬂ
P
e
i

S

T e
ey
A
Ee s
o
P
e

75841165@
gg.com

BIRAEE: R
A, al#az, KX
KFARERE 1
F, B KX
430060
guoweichun@
hotmail.com

P43 245:R318
SCHRKRIRS:B
S5 :1673-8225
(2011)34-06351-04

HAS B #: 2011-05-11
4= B #: 2011-07-11
(20100831005/GW-
W)

6351



@ 27?02 WWW.CRTER.Org

LT, F R YIGHRRT R R FLAG LY H BER T 1

AN, AR AR R MR E

TR — s R (R R A L
AL S TR IRAR Tl A I R BN AT
JEB RN SRR R AL A SRR
SR GRATRL ) N T AR 2 A . AR 2B R B 4T 4
S CICKL A MR A= )R 51 A0 AR 4 N 75 1 (- A
JE L BRI S )E T VR, N CICE EMEL R R
FIAEAR R, fE AR T A 2SR E AR 7 TR
/E\_j}glejj[m-ﬁ]o

¥ B A5 e b om S K E B (short carbon fiber
reinforced polyetgeretherketone, SCF/PEEK) & & #1
B R s AR (5 B 1R ) A D0 s L 3 0T
o, A B A O T B A ) B AR R . SR X
SCF/PEEKI#) A= AH 25 4 S 1 B ré) 158 56 o (R A AE 4
15 REREAT TR

1 #RFEE

Wit AN SR SRR

At 1) Rt 25 120090771178 il I K27 2 2 5 52 1
ES)

Ml SCF/ PEEKKYE T IR 2% B2 24 3 S 3 5 5
/I BRLO294H it A 51 sQT R 27 I 27 S 4T M =5 5256 v 1
(1) 5 AR A T R FRA L PR ST 0 A H B AR
NG 3 T A Oy N1Vt S8 P I s R P TP R TR
DU AR A

SIS R ARA: WEMERT G 4 (%, A 2.0~3.5 kg;
A5 E15~20 gft R R II4i &/ R, 3ok UK
B ARSI S TRy N TR bR AR YR T K
S 2 L B

KT A

SCF/PEEK# #4212 py#1 &'4: 5 SCF/PEEKH k£l
M LB TFAIEVEIS, 23 5 T BRI TG 7K 16 P
Ve rhigvE e T, SR K. PR E DMEM+F12
T FER LS, RERSRENTRABEEL R
6 cmmL, SEMEFY 57.6 cm2, (37+1) CHEA
ET2 h, BRI, RUARIER. 4 CLRAT.

TRINE AR A ST

U FF A e o S B (B (MT T ) SEBG
I B L B B R S 2 . B T B K
IR /N BLLO294H i, FH 164015 7% i i B 1l 5% 107L"
FIL929E W, M 7E24FL 1 F-M %L, £:4L0.2 mL,
37 C. B $5%C02. WS 95% 5 1F T 17524 h,
W VAL HUINND.2 mLES i (B PEX ). £70.5%
Z T P 5 F5% (P % ) S SCF/PEEK A1 RS 2 8 (52
KM)%85L. 537 C F4k8ii772, 4, 7 dfa W,
JAN0.2 mL i (1 55 729 22 20 pLifI5 gILIIMT T

6352

HT37 C. A4 $05%C02. MR B (R 5 7240
Bigtan G, W, FH0.2 mLAsEE ER KT V21K,
4L INAN0.2 mL DMSO, #4310 min, FFEEHL Gzl
SEAX550 nm NI E AL FE (AN . 40 LA A7 2
(% )=(S 50 ZHAME/ B 1 X A AE )% 100% o

PR bRIE: AN BAIX AT R =100%, 75%~99%,
50%~74%, 25%~49%, 1%~24%, OIf, 211k
B0, 19, 2%, 3%, 4%, 5Z. 014
N 2T MMM, 56V 3~Bh
ANEH

VLSS 28 B A DORT VG =2 (1 ik 5 mL,
IIA2% LR 910.25 mL, HUHist e 4 mLhn A A3 £h /K
5 mLEA T B R il 4% H BT EERA R AR Il o S0 g B X
WAL BHET IR 2 e Sz 4H o BAYEXS FR41IA 10 mLAE R
EhIK, BHPES RATIMA0 mLZEREK, S840 10 mL
SCF/PEEKM kL e, RRALMRE, BT idE &
F-37 CHEIRA T /KEE30 min, #IRE N4 BN Pk
HIM0.2 mLEERE, 37 CHIELRF60 min, 3 000 r/min
205 min, B FIEIRAE LA e e A Iz 550 nm
AR TR B2 (A o 5 L3R = (S 56 A A- I Mo BEZHA) (FH
PR ZH A1 5 ZHA)%x 100% .

vt A G ARSI K20 K B4l R/ 1 RBEHL >
Sz R R, REAH10 K, S256 4 1 SCF/PEEKHS
BRI, AR A F R K, $LA50 pl/gi) i it /)
BUR SIS, g 51, 2, 3 dshi—BeRA.
BRI

PR BUEREHTIE > (%3, TalFE1 hill & AT
W3, BOF¥IME, W EwAR. AHE%EKE S
AN Z138 C I SCF/PEEKH RHEHE 5 mL/ A,
HEHE1, 2, 3 hillE K3k, 5iEw AEAmL,
fiffi e FLTH = AL

KRR MIRA MESTIE ASEI) R8T G % K ARkt pL
9y hNARG4, 8,12, 16, 205541, 5414 2 . K- SCF/PEEK
H1%80/N20 mmx10 mmx1 mmf B, HE LN 5
Ja 4% . B 25 /LAY B LE 240 $4 1 mg/kg 4 B2 ik
JRIBE ) » AETC B 4 1F K-804 SCF/PEEK i B Bl HLAH A
20 AR ZACAT IR T NIL, R RN E R . R
JRAEH T LA R 220x10% UL, #4:3d, MEEAR)E
RRE. Wah. YVIH M. AiF 4, 8, 12, 16, 20
JEFE T B Ay AR, O A A 2% A BT mmix
1 mmx1 mmE LR A2 T ALK A . B — 56
OYFEEE TSI A M g b s 55— 23 S R AR R 4y
$10% FF v o, RIS, A REI K, A
M, PR, WK e, WAREE, SR
ARHRB5K ), AE 2 WA A0 5B A R 5 T il
5 DL I L D

S NSRS (R k) U517 =R R IR AN R
110004

P.O. Box 1200, Shenyang cn.zglckf.com



FIHF, ST HR BT P R L 5 R e

@E]é?www. CRTER.org

A, BBRIR AL G R Wt AR A BALL B A 3k N7 Iy £
DI85 ), Af 2 e R T AR IR 25°,  SRARTI DR FF BT
B, AR FE 200 mm, 3 S 2 FE K [ 2 I ) Rk
50 mmx50 mmx50 mm{¥F- &, W5 G\l N M2 A
B HBHN AR f, S0 AKRE W8 B2 i b, HAARpr
N VS NAARTEREE N, 295, 35N 7 TE
K ANEE TR AMIN B 5, A5 AE NS 1S5 O R 1 )
55 657 MTERR RN AMU R T, LK.

¥
.’u“.
M2
N4
s{ie

Figure 1 Schematic diagram of strain gage
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Table 1 Experiment results of short carbon fiber reinforced
poly (ether-ether-ketone) material in vitro

cytotoxicity (xxs, A)

Item 2d 4d 7d

0.536+£0.035 1.149+0.085 1.354+0.024
0.489+0.040 1.127+0.053 1.385+0.036

Negative control group
Experimental group

Positive control croup 0 0 0
Relative survival rate 91.23+1.25  98.09+0.71  102.29+1.04
Cytotoxicity Grade 1 Grade 1 Grade 0

FHEAT L, 40 MRAR AE 3 R KT 75%, 415
HIGABIE1H, A EFEAMEIMTTIAZR

AMSE: B AL, SIghal . BH R I 417
550 nm | [\ % 5 4351 450.021£0.002, 0.045+0.006,
0.93620.003 . 556 4H ¥ 1l % 4 (2.62+0.40) % 7N F5%.
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T A JE R UL DA 2 SR AR I 4
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Table 2 Strain value of cortical bone in medial femoral with
300 N load (x£s, N/mm)
Group 1 3 5

Control -12.13+0.34 -8.57+0.48 -6.29+0.54

Experimental -14.35+0.46 -9.32+0.55 -5.74+0.38

P >0.005 >0.005 >0.005

JBCH AU BTN AR . £E300 N#iAig 1, S5
R0 FRAL R I A4S I i N AR (oK, HAA RS

K3 RIBRETYE3G 0 S mEE R A4 RL7E 300 N #oqmr B KA Ah
A R J5 i AE
Table 3 Strain value of cortical bone in lateral femoral with
300 N load (x£s, N/mm)
Group 2 4 6

Control 2.13+0.25 6.39+0.57 4.27+0.36

Experimental 1.92+0.36 7.58+0.44 3.49+0.51

P >0.005 >0.005 >0.005
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