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Piezoelectric Effect of Polyether Ether Ketone Fibers Loaded with
Bismuth Oxide Stimulating Osteogenic Differentiation
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East China University of Science and Technology, Shanghat 200237, China;
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Abstract Oxygen-vacancy bismuth oxide (Bi0,_,) with excellent piezoelectric property was prepared by ultrasonic
peel method and loaded on polyether ether ketone (PEEK) fiber by using chlorogenic acid. A kind of rotator cuff
patch material with piezoelectric effect was designed, and its effects on macrophage polarization and osteoblast
behavior were studied. The results showed that after loading BiO, , not only the surface properties (roughness,
hydrophilicity, and surface energy, etc.) of PEEK fibers were obviously improved, but also the piezoelectric proper-
ties were significantly enhanced (piezoelectric coefficient of 3.8 pC/N, output voltage of 0.97 V and output current of
575.6 wA). The patch material not only promoted the anti-inflammatory M2 macrophage polarization, but also
promoted the adhesion, proliferation, and osteogenic differentiation of osteoblasts. The patch material has potential
application for repairing rotator cuff tear.
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JEHE5HE , PR JE AT IIRE s (EARJR R MR A A RS B0UR fh 3 8E  ARE = HATA Al b
TR IR AR — 265 R85 207 BB CUNSRBRIRMS | SRR . R OM . BNIESE) th T BA S T
SR, AT DL AME SR LA IR 1, DR S SR AERRUE 1 SR AR B, DR R T bbb
IR, X LE R TR A AR, AREMEE R A, EE RS, oK B0 PR
fR A A SREEIERR (PEEKOAE AR RN )2 Tl PR, 38 i e i il 25 22 1) 5 (¥ PEEK 214
HATE R0 2V RE CANBTRESREE | TP 55 IR R A5 ) ', NI, PEEK 214847 B R — Rl 2L 4 il
N RAEL. KT, PEEK SR —Fh A Wt EAT At R AU A ME LR 2R e /B PR, TR BB
FIRE SR ECTIAAE . RIS ) PEEK £F4ER T A Tk, IR HBT R A B #4550 RE

NABEHL A RN, BER T2 N5, 7Bl 2T K BB ABEE LR
R B RE LM ST RS YRR, SN R O B e — R AR 7 T
B, IR A At RORISGE i ATP 5 AR ] S T A MLl A, S A OGRSl
FESR R L. SR, SR A A S 2 AR R A BRI AN - T . R
AR R RIAET , BT HA R IERER BB AR SR T ATAIGE . i A RHEER IRz 3)
SRR AR P 30 ) R IS0 B A DG B DG B 5 d B AN PR 1, A ki B A B - A R A TR
REF= A (AR5 AT TG R T 19 Ca 33 Al BMP2/Smad5 5 530 4 , 38 0] 78 5 4B sl i 4046 . 3
AR, R SR S A dmas MIZH A PR AE S R T — @ Wi . AR LRI AT 355 5 e 24 i
PURTIM2 BIRAL , fith K 504 IR 7 AOREBEE AR o030 , Y5 JR B Sp e s, (e ke gUB s e,

LRI (CA)JE—FPRIRZBLEY, 70T PAFE R, Al 52 MR T EIE A,
TR . BB (BiLO,) = — Rl AP R, (ERHLPEREA S Tl il TR o i B
BTN, SR ARSI, AT LASE S AR R PR RE . R, AR SOR FH P S0 8 s il AR 0 2
LS (BIO,,) , FIFH CA % BiO,  FAE PEEK £F4E3R T, 2% T — Rl HAT FEHI RO A TR Hlrkh Fr
R FI R R RSO0, AN OORIE T M2 B2 IR AL, T LA T B A0 M 3 5 Al
.

1 SEIGERS

1.1 RFI5EE

FOKAREIREE [ Bi(NO;) ;- SH,0 |, S8IR4EN (NaBiO,) . Z A LA (NaOH) I CA , fh2fal, il
[t B2l 5 PEEK, & M AT EHT A EVEHE A B A 5 SRR R (PBS) & il (3 H72l) |« a-fe (Kb 7 15
FRI(-MEM 537 35) . AEIRIK (AHral) | 47, 6- —JpkIk-2- 2R 3L W (434l | 9t/ B FITC AP f
Cy3, REFER CIHIRBHLA W] SEERER 2 ZFE(Nonidet P-40), 12741, 3¢ [E K ve % H1; PrimeScript
RTIF &, 549 TRE (K% ) A BRAA 7 5 BCIP/NBT G il R T it & 6230500 6 | Ol mi BR T (ALP ) AS: 0
A& BCA 25 Uk BRI R & L 95 R0 (ARS) I W AIVES 75 ot o (A0 I3 5) a0 Fn 4 B 3450 77 -8
(CCK-8), FiFH =~ RAEMH AR AR\ ANEE VR HI(RAW 264. 7)F1K B E- 8 A 78 51 40 i
(BMSC), -1 3838 K- 40 R s — P B — S AL A A B (— BT iNOS) R H &5 i 3Z 44(CD206), 3T ( 1
1) R BT .

X Pert Pro-MPD % X SR A5 (XRD) , 17 2% Panalytical B. V. 23] ; EMX-8/2. 7 4 By I A4
WAL (EPR), 2 [¥ Bruker 24 7] ; K-Alpha %Y X 520 HL 7 RETE [ (XPS) #1 Applied Biosystems %52 551
A RA SR N {(PCR), SEEIFEER CHRBHE A F] 5 JEM-2100 BUZ 5 i i i3 (TEM) , H AR HLF
3] S 10 BV B AR 2T ARG TEL (FTIR ), 3EE Nicolet 23 H 3 Sigma 300 37 & B 414 v B 1 5%
(SEM) il g Hit 2 5L X 5 28 B8 1% {X (EDS) , £ [ Zeiss 23 7] ; Multimode 8 %! 5 7 J & il 5% (AFM) ,
5[] Bruker 23 7 5 ZJ-3 B d, [T HL Y, 75 [ Borosa 23 1) 5 OCA200 %1422 fi £ ) £ A (CAM) , 7% [
Dataphy-sics 24 7] ; TBS1102C BUR A, 58 [ Tektronix 24 7] ; SR570 B R4 , S8 Stanford 247 5 AIR
TR AR WOLI T B38E (CLSM) , H 4% Nikon 24wl 5 Prima %! Hi J7 2 63045 (PFM) , %' Hf NT-MDT
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1.2 SEMELHAH &SR

¥ 3.6 g Bi(NO,),*5H,0 A 18 mL Z 5136 mL ZEEHIR S P IEHEE 1 h, BHAWEE B R
M, F 160 CAKMSN S h. IR TTIEYI 2T 15 43 80T 30 mL R 8 F/K A K S (R 1:1)
PRI T, BRI 4 h, 22880, FEEF/KPER 3R, T 60 CTHE1F5 Bi,0..

H4 1. 40 g NaBiO, Fil 1. 12 g NaOH fiIl A 30 mL 25 F7Kh, fiidk 2 h, ¥R G HEB RN EY, T
180 ‘C/KIRSZN 5 hy VITEMAE L . TEIF T 30 mL LB F/K ALK ZEECARFLEE 1: 1) TR A IR
o AR A h, ZERE B, B TOKIRE 3K, F 60 CTHE, 155 Bi0,...

i TEM, XRD, EPR, XPS #l PFM 5 )74} Bi,0, il BiO,  #F7 FRAE .
1.3 PEEK S 4R CA/BIO, A EHFIE SR

$0.105 ¢ CAIMA 30 mL £ & 7Kk, EER TH A EHEM, FNA0.05 ¢ PEEK -4, $iiHk
12 h, 15%5]0.0518 g CA IR JZ MU LT 4 (PKCA). ¥ 6 mg BiO, 40K ki il A 10 mL CA W, FinA
0.0518 g PKCA, $it4k2 h, THLE55]0. 0529 g CA 521125 BiO, L 4E(PCBO). i FTIR AL &
R RE A ; 4t SEM REHRE M R TSN, (i EDS FAERE Sh AL S TG 2 4301 5 3848 AFM IRRE i
AR B2 5 38 2k AN S s B K R IR e 422 ik, AR Owen-Wendt 22 x0T HEAE L 3R THIRE 5 @ L
iy HL A SO S A 5 1) oy R85 A s I 2R IR RO, Bl R st s 400 A= AR, 7, A
T it P T 3% H s R et B LA
1.4 PEEK 4R H CA/BiO, R EX B AT A 8IS0

B RAW 264. 7 5535 T 58 10% (R FUA 0 IR 2F L 1 55 R /6E 75 £ ) DMEM 8537 v . %
PEEK, PKCA F1PCBO %351 5 RAW 264. 7 4o AE 24 LA 4535 3 d, & 0E . Bk . TS,
K SEM AR T 2 .

B RAW 264. 7 4 it 5 #E 4 PEEK, PKCA FllPCBO & T4 s 35 it rp 21532 3 d, 2. 5% (JFi &4y
B0 I U R E RAW 264, 7 4L, FH 0. 19 (AR B 20 00 (1) 62 988 Y €6 30 358 YA Triton-X H 38 155
30 min, #RJ5 H 5% (IRFR S H0 F MG 4R % . % —HTiNOS F1 CD206 5 RAW 264. 7 4 jfifE 4 “CF 4k
Wit 12 h, B IIAY ST/ N FITC AP HT o Cy3 454 1 h, 47, 6- PKEE-2- R FL 05| W 0L 45, 8 min, J]
CLSM A H4T I

$ RAW 264. 7 400153515 PEEK, PKCA F1PCBO F£1555% 3 d, F Trizol il H2 B RAW 264. 7 4 iy
()5 RNA, JH] PrimeSeript RT {7 & S 55 5% i cDNA , A7 3005 5% B8 4 it S0 (RT-PCR)E &0, 5
YN 1 pRs . WEER IR I BOHRAT , 8 ELISA 37 & A0 55 32 3 B35 9 1L-18, TNF-a,
1L-4 FITL-10 7K

Table 1 Primers used in this assay

Gene Primer direction Primer sequence (5" to 3")
Mouse IL-18 Forward GCAACTGTTCCTGAACTCAACT
Reverse ATCTTTTGGGGTCCGTCAACT
Mouse IL-6 Forward TAGTCCTTCCTACCCCAATTTCC
Reverse TTGGTCCTTAGCCACTCCTTC
Mouse IL-4 Forward GCCATATCCACGGATGCGACA
Reverse TCCATCTCCGTGCATGGCGTC
Mouse 1L-10 Forward GGCTGGACGAGAGCCGAACG
Reverse CCCGGGGTGTAGGCACCACT

1.5 PEEK £ 4R CA/BIO, i EXT BB AT A B IN

W B BB 9] 78 5T T 40 (BMSC) 35 75 T 5 10% (IRFRAY B0 A 2F I35 F1 19 (IRFRAY 80 5 55 2/
BERE RN a-MEM 5525600 . % PEEK, PKCA #1PCBO 43 %15 BMSC 4007 24 LA p 385354, 6 fl 12 h
J& , LA 500 WL CCK-8 J %, JHBEHRALAE 450 nm A AG A B B WO (ODAR). BMSC 411 5%
1, 3817 dJ&, MIA 500 pL CCK-8 VA% 7% 6 h, JHEGHRYAE 450 nm ALK A0 OD 1A . K BMSC 41 jitg
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BRI M3 d)E, g, 2Bk, THERMBI4 S, F SEM LS BMSC 4iifijE & . BfLInA FITC
Fric B ZE PR Y45, 45 min, FEGTEFLACTINA 4", 6- Pk JL-2- 2K JL05| W L (2 8 min, FHBERRELZE vhif s
PE3 YR, it CLSM WAL AR5 .

¥ BMSC 154 & PEEK, PKCA F1 PCBO :153% 14 d S5 5 2 40HE, I BCIP/NBT a1 il 12 15k 1 5
Ik E g, FE: B MEGFHHAIE . AEFLIIA 200 wL 1% Nonidet P-40 $R15- 41024 . Fr 2460
Prests, BUS0 wL by 2 96 FLAR P, B ol i il o DN 3 70) 6 7 450 m Ak, 87 FH il A SRS 00 23 i
) OD {H 5 8 3 BCA 277 S0 A0 41 A A 25 15 o (ALP J PE=IROG B/ B ). K BMSC SRR b
PEEK . PKCA 1 PCBO L4185 5% 21 dJ& , [EE 400, FH 2% ARS SR €5 10 min, 83 627 0 U0
SRR RS S . RGN B e R T 45T TR AL

2 HR5®

2.1 BiO, BIRIE

K 1(A)7R 1 BiO, /Y TEM B . ATLLIE Y, BiO, ARiAR 50~100 nm AYZHKAIORE . H &5 40 4 TEM
BRI 1A IR E JAT LA, BiO,, [19(200) dh AT AR SLEEE A 0. 279 nm. & 1(B)~(F) 7~ ) Bi,0,#1 BiO,
f9XRD 1% EPREIE], XPS 423 &% O, F Bi, /- . K 1(B) AT LU Y, Bi,0,F1 BiO, HY 32 ERHIE
U 55 S AL B BRI R (PDF 47-1057) FEARW) &2 5 Bi,0, M1 L, BiO, AN 5 Y 5 B2 AT REAIG , W) o7
A WAL, XTI AR T B A A T B . EPRESRE 1(C) [, BiO, TEgfH N
2. 002 4045 BB M55, SRS I ML RRAE G2 1 Bi, O, AT B BAH A5 5

mE 1(D) AT LA H, Bi,0, M BiO, #8544 O M Btz . HE 1(E)ATLIEH, Bi,0,FBiO, 1 0, &
{7855 531. 26 F1531. 38 eV. BiO, 1Y O, W& =45 G et sl , IXRE S FE . BLO, A
TR 19. 73% (ZRIAHLE A SRIEAL) , 1M BiO,., W25 67 & 14 36. 39%, $15 T 16. 66%. K 1(F)A]
DL, Bi,041% Bi, W AE 164. 42 F1159. 05 eV 4b, i BiO,, 1 Bi, JE7E 164. 61 F1159. 37 eV 4k, BiO, [

© — Bi,Os
— BiOa.

0 nm

d=0.279 nm
SR

£=2.002

I I I 1
1.99 2.00 2.01 2.02 2.03

26/(°) g value
D) (E) 01, (F)
- 4 Lattice
Biy Oxygen  / 159.05
Surface vacayngcies oxygen 164.42 163.98 .
0, oxygen A \ & /
By Ty Bi0: N e Bi0:
| | X
Oxygen o~ Lattice
vacancioes gt | oxygen
Surface /S L 164.61
BiOs._. oxygen/.-’ ‘ e 1 }4.43
"—K—J—A‘A&_—’A——’-’\J BIOZ_:-»/\/ ™ \ BiOz-x
| | 1 | 1 1 1 1 1 | 1 |
800 600 400 200 0 3536 534 532 530 528 168 166 164 162 160 158 156
Ev/eV Eo/eV Eo/eV

Fig.1 TEM image of BiO, (A), XRD(B), EPR(C), XPS(D), high-resolution O, (E) and Bi4f(F) XPS
spectra of Bi,O, and BiO,
Inset in (A): HRTEM image of BiO,_ .
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Bi, W] = 455 RER B, XA AL B

& 2 755t Bi,0,F1 BiO, i PEM JR 1R ] . ABOZ ] | Pl it Ze FAB Anis R Hh 2. i PEM PRI R[] 2(A)
FCE) JFARAZE LB 2(B) FIH(F) TR LA Y, Bi,O, Ml BiO, Y47 TR HiPEfE . iRl 21, 5 Bi0,
[ 2(C) JAHEE, BiO, [E2(G) IR AS ML i, SN 3 (L 1™ A TR AR, R AA T 47
(A LR A LR R R I i £ PEM R HL R R (d,, pm/ V), BiLO, AL BIO, B doy 4301 16. 7 A1 34. 5
pm/V. A A 2R 25 2800, BL,O,[ I 2(D) I BiO, [ K 2(H) [ 5 30 A S %, 156 8H i JE A8k ]
DL R A . 5 BiL,0 0 e, BiO, AR A 1] 28 i 25 A8 %, SRBH R PERE . vl I, 4028
MR T BiO, JEHPERE, X TR O fbis AW AE , SRS FRbE S 8y 2.

200 S dm16.7 pmiv 150 FD)
160
& 100
8 120 e
E; 2 50
2. 80 2
g ~
< 40
O 1 1 1 _50
-10 ) 0 5 10 -1
Voltage/V Voltage/V
400G ¢y=34.5 pm/V (H)
150
‘\i 300 s 100
2 3
Z 200 2 50t
2 =
a -
£ 100 0
750 -
O 1 1 1
=10 =5 0 5 10 =10 =5 0 5 10
Voltage/V Voltage/V

Fig.2 PFM amplitude(A, E) and phase(B, F) plots, amplitude curves(C, G) and phase hysteresis loops(D,
H) of Bi,O,(A—D) and BiO, (E—H)

2.2 PEEK A%#5ERRIE
K 3 7% H PEEK, PKCA F1PCBO [#) SEM & B F1EDS 3% . fE 3(A)~(C)ATLLE H , PEEK #1 PKCA

II (‘ .
1 k. '
' »
% L
S

5

i

E l
14
(E)

E/keV FE/keV FE/keV

D)

2z

Fig. 3 SEM images(A—C) and EDS(D—F) of PEEK(A, D), PKCA(B, E) and PCBO(C, F)

Insets: SEM images with high magnification.
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FMOGH, WA EX, M PCBO KA RZIBRILTR, RF4E50~100 nm Z[[] . HE3(D)~(F)n]
LI 1, PEEK, PKCA F1PCBO £ HI¥If77E CF10JLEK, i PCBO I Bi LK, ULMA R A7E BiO, .

Kl 478 i PEEK, PKCA F1PCBO [ FTIR 514 | HUREFRE | KBl ff . FRIAIRE . 4y, JRH R B FE RS LR
AT E . B 4(A)ATLIE i, PKCA FIPCBO # B T PEEK UFFIENE, 1652, 1490 11226 em™ 4b
3% C=0 AR IR Z) . AR ER b R—O—R BYTH AR 45 ik sh FAE X FR AR R 3l . Ak, 76 PKCA F
PCBO ISP L T CA BB R BN AR R S RFIE D (3367 em ™)™, SRITHERTHIE CAIR)Z .

120

@A) 400 -(B) okolok (C) = Water contact angle == - 60
PCBO g 100 Surface energy ] ’;
= °
2 300 B =
PKCA 2 — s %0 s {40 €
g £ 60 N &
—OH ; 200 § \ \ sk \ %
PEEK g o 40 o
g 8 —420 8
/W\/h s 10r Z 2 \ \ E
=0 \/ \| @
1 1 1 1 RI_O_RI 0 O & \\ & O
3500 3000 2500 2000 1500 1000 PEEK PKCA  PCBO PEEK PKCA  PCBO
P/em™!
5 1.0
D) 200 L® PCBO (F) PCBO
A AI=575.6 AV=097V
I 20l peEx  prea | = T T
T J | PEEK PKCA
z 3 E AI=433 DA AJ=42.9 A % AV=0.04 V AV=0.05V
Q 5 () psae =0 et
Z2f & g
N — -
200 05k
1 -
—400 |-
0 1 -1.0 1
PEEK  PKCA  PCBO 0 1.6 3.2 4.8 0 1.6 3.2 4.8
Time/s Time/s

Fig. 4 FTIR spectra(A), surface roughness(B), water contact angle and surface energy(C), d,,(D),
output current(E) and output voltage(F) of PEEK, PKCA and PCBO
(B, C) Error bars represent standard deviation (n=3); *P<0. 05, **P<0. 01, *¥*P<0. 001, ****P<0. 0001
vs. PEEK group.

AR B T RE M (AN RO TS0 . MRS JE | SRR PE AR TR BB 55 ) I 35 M 2 i 4 7 o AN T RE>. th
K14 (B) AT LLAE H, PEEK, PKCA F1 PCBO fAHHE B2 430 4 (147. 33+4. 04) , (246+8. 54) F1(360+3. 61)
nm, FEHPHRE BB 0 . AR TR R R A A T SRR R G IR R, SEAKER TG A T ARG
BFF AR R B 4(C) AT LUE H, PEEK, PKCA il PCBO A4 7K 42 fil 1 43 51 J2& (82. 03+0. 7)°, (71.2+
0.9)°H1(44.9+1.5)°, FH]EKPEZ WS I ; PEEK, PKCA F1 PCBO ({2 1 B8 73 51 Jy (27. 12+2. 08) ,
(35.38+2.32) F1(57. 37+1. 05) mJ/m®, KR HAEZWIGIN . 25 FIFR, 5 PEEKAH I, PKCA {210
PERE CHUBEEE | K PEFISRETRESE ) I ol , 1002 il THERTH CAIR)Z 5 R ; 5 PKCA AL, PCBO [
FPEReE— L m, XORH THRER)Z &4 BiO,...

& 4(D) AT LIE i, PEEK FI PKCA ) L R BN Z, SR 1A L PERE; 10 PCBO FEHL 3%k
3.8 pC/N, X2 TR 2T BiO, HA R HRE, MK T PCBO FRHMERE . RHEM LA R AL
N, e L AR AL F R, BN 1AL i . B B4 (E) #1(F) AT LU i, PEEK, PKCA F
PCBO [ JF B HLE 43 3120 0. 04, 0. 05 F10. 97 V, i B&HLIR 40 71 0 43. 3, 42. 9 F1575. 6 wA. AL, 1%k
BiO, i PCBO HA B 1Y H HL &30V,

23 XTERMAMEENL R

K15 75 HE RAW264. 7 40 i/ PEEK, PKCA FIPCBO F 5353 d i SEM FIZ G ld H- . &I 5(A)~
(C)FTLAE HH, RAW264. 7 e MBI R I 5% 3 dJ5 , PEEK R AT EMEE , X 22 RAIMI B
W A A IR 2, W PEEK A2 2 M1 E W21 i Ak fk ; PKCA RN A0 IEAS 4 M R (MBS , &6

Chem. J. Chinese Universities, 2024, 45(7), 20240169 20240169(6/10)
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200 pum 200 pm

Fig.5 SEM(A—C) and fluorescence(D—F) images of RAW264. 7 cells after culturing on PEEK(A, D),
PKCA(B, E) and PCBO(C, F) for 3 d(iNOS of M1 marker: green; CD206 of M2 marker: red)

SRR IFIE B — 2P 2 (M2 JEZS) 5 1 PCBO SR 1A AN I 2 25 ER0E , Bl BIFIE B r 2 0h 2, &t
R M2 B WEAN A AP A, 3280 PCBO {2 F M2 B w4 igt b . fi &l 5(D)~(F)AJ LUE Hy, PEEK [#)
3 20 it 0 MR (SRRl ), PKCA S MR M2 B (£1 @ kRic ) IE47, T PCBO 322 M2 #1
I, PEEKAZ#E M1 E W40 b Ak, 1 PCBO {2 7F M2 W 40 iR Ak . M1 Y [ W 4 A A 12 i 248 S KOG
FERIZRIR , I ARAE R 1, OISR E A0, DR EE R R T M2 B B W A A A6 (R BT A A DG R 3R
ik, AHBBUR FF, SR aniE A, (EREETE R, ik, PCBO e M2 B W ai itk , & aibt &
(78 S 7 = ) 0 R 1 2 R o

[l 6 715 i FL AT £ PEEK, PKCA 1 PCBO _EJ5F% 3 dJ& B ARAEAH LN K A T Ik 15 00 . i
6(A)~(D) AT, XF FAE R A EILN (IL-18 FITL-6) il 35K -, PEEK #ix5 , PKCA X2 , PCBO fix
I, 28 PEEK BH {2 b iR AR SCIHE R 23K 5 xS FHU R ARSI (1L-4 FIIL-10) () F 18K, PEEK fix

= s 24
2 @ g [® g [© 27N e
g 12F —m——— 224 T i a12¢ g
g E— g e — &
2 & s Z16F "
= 0.8F ; 2 16p  — o8t P —
0 = = f =
o 04} 2 08 204} o 08r
= ] s =
&2 9 A & g € 0
PEEK PKCA PCBO PEEK PKCA PCBO PEEK PKCA PCBO PEEK PKCA PCBO
70
—_ E kK —_ F EEEE G) ————— Rk, H) — ok
7, 160 ¢ )—m 7, 1600 () T =38 (@ i 760 [ 1
T e . o
g = j s 50
o 1201 51200 - g 6 :
g I é’? g \%D 40 | ok
& 80} = 800k X 4t =30+ :
0 i ! T 20t
S 40} & 400} 2,1l 2
[+ ’—l—’ 5 S j 3 10 F
0 0 0 0
PEEK PKCA PCBO PEEK PKCA PCBO PEEK PKCA PCBO PEEK PKCA PCBO

Fig. 6 Expression of inflammation-related genes(A—D) and secretory of inflammatory cytokines(E—H) of
RAW264. 7 cells after culturing on PEEK, PKCA and PCBO for 3 d
Error bars represent standard deviation(n=3) ; *P<0. 05, **P<0. 01, ***P<0. 001, **++P<0. 0001 vs. PEEK group.
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Fig.7 SEM(A,—A,) and CLSM(B,—B,) images of BMSC after culturing on PEEK, PKCA and PCBO
for 1 d and 3 d, and cell adhesion(C) and proliferation(D) of BMSC after culturing on PEEK,

PKCA and PCBO for different time
(C, D) Error bars represent standard deviation (n=3); *P<0.05, **P<0. 01, ***P<0. 001, ***P<0. 0001 ) vs.
PEEK group.
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Fig. 8 Views of ALP staining(A) and ARS staining(B), quantitative evaluation of ALP activity(C)
and calcium module formation(D) of BMSC after culturing on PEEK, PKCA and PCBO
for 14 d(A, C) and 21 d (B, D)
(C, D) Error bars represent standard deviation (n=3); * P<0. 05, ** P<0. 01, *** P<0. 001, **%* P<0. 0001
vs. PEEK group.
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