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Abstract

As one of the important repair methods for dentition defects, oral implant is widely used in clinic. The
optimization of implant materials is of great significance to the success of implants. Polyetherether-
ketone (PEEK) is a semi-crystalline thermoplastic polymer in the polyaryletherketone family. Com-
pared with traditional oral implant materials, PEEK has a series of excellent properties such as elas-
tic modulus, chemical stability and ray permeability similar to bone tissue, which can avoid metal
corrosion and bone resorption caused by stress shielding effect. However, the biological inertia of
PEEK surface may lead to problems such as poor osseointegration and infection, which is not con-
ducive to its application in the field of oral implantology. Therefore, the surface modification of PEEK
has increasingly become one of the research hotspots. Researchers have explored a variety of modifi-
cation methods of bioactive materials to effectively enhance the osteogenic and antibacterial proper-
ties of PEEK and its composites. Therefore, this paper mainly reviews the research progress of PEEK
modified by bioactive materials in recent years, analyzes the osteogenesis and antibacterial strategies
of PEEK, and looks forward to the application of modified PEEK in the field of oral implantology.
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1. 5|8

B Ul R SR AT A& AR AR AT LA, PSRBT 9 2 S skt i B EHE R ik —,
PR He B e B 36 24— R AR AT, B RTE IR EAF 22 N . BET SRAFK AR 8 IR T AR 2 i 8
HRBEII R P E AR B ARRN 95557 S BURE RIS & S EOM R R (1],
FEAT R PEALRS TRk s B BB S, A PR RS AN A B AR A e i Dy 24 i AR B 78 2 A

PEEK & 575 BEIR S e vh — Fh - 45 R S IR R S W(2], S GHEANYIMIEL, HoE & (3~4 GPa)
5 NBBUE (18 GPa) By ticil, I HIERA MR M it . SOt SUEhIE . U REMIS 2 nTid
P, PRIMAR 2 N PRSI 3] . {5 PEEK R HAT K, S EEI S A R & S0 70 8E,
Bl AR A A R, 1X 33T PEEK TERE N S22 T AR K PR [4]

WIFRNRIRZR 7 270 PEEK it Jrik, DAA 08 PEEK R4V TE. 2@ W ikl
A% PEEK SR [ J 350 B AE 3 T 5\ Ak 25 35k P B AR Wi v A R DUB 5 HoAb ) B3 [R] ) 46 PEEK RS A8} 5 1.
Horb, BATRR € TR 2 AN G K B AE IS AEA REAT DUAE 7 7 /KOF SRR AR R BRAT O, M
FIT A AR AR A TR (6], A &8 s PEEK RN AEME 1, S8 H el i .
U, ASCE LA I RAF e AL A RSB B VIS EA R P PEEK (F FE it e, Xeidt PEEK
(VIR A DU B SRS IEAT 1 20 Mr, FF50E 2O )5 19 PEEK A FUF Rl A5U8 1 BT 2EAT 1 2

2. PEEK £ ¥17E MRS — KEF
FE R R Bl 45 S D B R T AR A TR B [ 58 AR AN 28 47, T AR K IR T A ] g 0 R A IE AT
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A 5

X R PR R TR I 520 [ 7] @I 7E PEEK SRTH 5| AN FIZRBY M AE KR, 3 75 S BeR 70 A Al
BOBE TR IEE 77, I SEBL PEEK FE A5 ) 16 oF R 2 [A) f) i B

B A K A2 5 M (bone morphogenetic protein, BMP), JUH & H LA KA H -2 (bone morphogenetic
protein-2, BMP-2), J&HATH T & HAT iR 2 MG &% FAKKEF[8]. BMP-2 HATC#3E
[ 5 25 0 B R AE B T IR PR (9] BIF9E N 0% PEEK 532585 R & WVE NIEAY), 355 BMP-2 it
BT R, 45 59EY] BMP-2 1 514803 BUE N XIS 255 R0R 2 N[ 10]. SR, BMP-2 [ 3 B
I H. BMP-2 757 B[] P9 Ja) 5 iR J5CE T R S WOE i 4, S BRI A Bl dh G Re A8 22, Rt an ey
7 BMP-2 [ ZRAR R B A E B [ 1] WF0 N SR B ROK B M i BMP-2 I8 REAR 32, FFHI 2R
% B (polydopamine, PDA) 4G 44 M f HAB i 7 PEEK £ 1H, 45 LW, &1 j5 /) PEEK BEWS{R1E BMP-
2 (MR BT HA e BE T 4RI R B AL I RE F1[12]. BMP-2 38 7] LU HoAth ) 53 35 [H) 4 F F PEEK £ 1,
EE R E A . KIS RAEA KB F-1 (insulin-like growth factor 1, IGF-1)F1 BMP-2 WA= K & T4 2 [l
JEAE PEEK £f, S5HMEI BMP-2 #HEL, FTRE MG Rl ) AEviE e[ 13]. JFH, SR—4KETH
EE, 2 A A DR B 156 FH AT DA B B — AR G R 48 B o v i S LB AR AR Bl . L S K AN S8
LREIWER[14]. Chubrik 55 K BMP-2 AR LA AR sl 2 I #7E PEEK L, RefS 4 i Fl I 1 2E i
[15]. BtAb, EATLARIA BMP-2 5IF RIS G677, ¥ BMP-2 85 Z [ 2 /£ PEEK £ fl, feffsLily
JHF 25 P [ 16 e 200 1D 386 5 % S 4 e R AR DT V[ 16 ] o

K BMP-2 4b, I /MRATA A K K 7-BB (platelet-derived growth factor-BB, PDGF-BB)/& PDGF i ]
— PR, CHEUERH PDGF-BB 1T DLIaE ot d hs i 4 A r= AE B CR AP 2 SR 40 B 0 26 1, 395 B P AR
REAI[17]. fE—TURF5EH, @i M PDGF-BB 5% fi 3 XU KR T I REER,  JERIA PDA Hakink
£ PEEK i, 45HREW], M5 PEEK XAEHA REFIVAEYIAENE, ARt MITFe, s om e
78541 g (bone marrow mesenchymal stem cells, BMSCs) I R4k, FHAER AR B E FRAE 18],

3. PEEK 155 MRS t——4apash & R

41 i 1 2 I (extracellular matrix, ECM) & FT A AEW) RS2, 7E8IY ECM H, 8 5 () Wi Ji 2
FIL 5 DA B 2 0SB R R R B 5O R BEARAE[19]. Horh, IRIFE E 2 Nk b i
WAFCE R 5T, (KL AE AR S o AR O A I R0 A R A PR PR T 72 T2 DR AR R 201 JlId
PDA x24T BB R & A [ € £ 2 L PEEK #Kifi b, W UL PEEK MIAMIARANE, (ebE (2],
A BT 50 LA Y 5 A ARG P 1 P i 2 B 3R TR SR IR R & i #2381 PEEK R IHI, 4 N B REKIUR
F14) 1) 78 o 2 P AE JI D5 [ 7 1) PEEKC 3R THI B35 IR, RESSHE Sman f rpRb BRI E, i SuE e, 3
M40 M 57 H b PEEK 2 101 5 e 14 13 248 PR FRT AT DA B AH G ik [R] ) k[ 22]

TR 4K & 2% (chondroitin sulfate, CS) i B Jfi R (hyaluronic acid, HA)SE R IE KB & ECM FEZE L T)
RSy, AT I I SR A R) 78 ot 4 0 O SCRF L 0 AR 5 (23] Horh CS 2 —MAEAE THCE B Bk
T FR U 5 25 2 AH 2R P I IR R AU S R, BB S 5 BB 20 MRS B AR 204k [24] . AW 5Ei@ 1 PEEK K[
(i E PDA WRZHFFEEREIN CS AL A YD ok SEH PEEK R IHDWIIREAk, 235 0% 1 41 A FIURL B
A0S DI RS Ak, TR AR T ORI AT R R G O R T ER R AR K [25] . R - TRIRICE RE 8V
EAERL Y PEEK K1, #1455 MR R A RISk R ARSI, GRS (ki A48 A o G ik [
IR, HETTAR B B A0S AR R [26] -

HA J& P RAFERILTNE, LA MAT AR EEANMRANET, AR ZIEAE &2 B8
[27] Aso Abdulghafor BIB\K: HA ¥R 78 £ PEEK K[fl, KIHIR/ZH 5 | PEEK HEAMEHO Y DR Re1E:,
OB TR AT R SE B AR AR 7328 HA 18 1T LIAE N 7 %k & /M UMLK (platelet-rich plasma, PRP)
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I 22 2E KK ¥ (nerve growth factor, NGF)FI/KEER IR )Z, 453K, PEEK K[ f1%k PRP fl NGF [f] HA
KB 2 RS, IF BT AR SR 45 NGF 78 N (&R AE KA1, AR A& 54 DLLH B
AT AR I R AR 291

4. PEEK S ¥5E 4 EHS —hK

FRAVE NG ¥ (81 SR I SRR T 51, B R A A R 22 AP (301 Forb, Bes R RGBRR DA S —
S f £ IR S5 2 B S F T PEEK ISR TE M -

B 2 741 BEEL 24 JF 35k 3 HA/CF/PEEK B &1k, 42 HA/CF/PEEK-BEE1 & &#f
Blo AR AR N SEIGR I, R BRAS U 00 5GP RE S 0 BT 4 6 P 25 B R 4 4 O LR B A (R i
AR SR AR [3 1] BRI ER 15 41 AR B IR B G300 ) 431 B 1) — SRAR S5 & T RAR IS B A M ARV
PEAER R, KM EE/E PEEK R, AetEIsmaunIsbsbae /), 3 HEAE SRS 32]. EA7E
BMP-2 A KPR 11 7 71 AT I 25 1 i N R 4 PR A AN TR 3R 08, K LB B 7E 3D 4T ER Y PEEK KM,
AR B A MBI B TCAT AT A0 B 85 14, JC 58 i 1 40 M G R A AR &, R T R SR R AR
K[33]. BREEMAL, HIREHME T —MZIRR REMPKIRE, Hhad T 2eE R bRz
bR A AR R A IR, KB TE PEEK 3R T REWE Y [ (L 2k 40 IO BRI 3G 58, IR ik ifn A AE R ik
AR B ERIE, I AE A 7 2 30 H AL 57 A0 I A B A RD B 5 SR 0, T O B B4 [34]

5. PEEK ZEOREES SN A XRE

IEAESR, 1T PEEK MEMAERERIAWIILAL K & M ALY A& EHIG1HT, PEEK &M M T O s
ST R A3 o

PEEK 7E DS IRI7 RN 2, idsh b [ e SO0 RO AR 6 55 ST [ e Lok i,
PEEK [P PERRE R 3~4 GPa, (KT H AL B G S 3 MR 5220 GPa), [FlIt, PEEEK & #ft
THEZIN G S, BT W, 5 B S8 EAHLL, PEEK 75 2 Hilidmt a5/, Jf H & & AL
B35,

TEFEIRIT A, EIRMESM R RS 4, 280 AR B R (110 GPa) 58 Il L P A
#(1~30 GPa)Z [HfF{E & 25, RS SECI G MR &, i SEERIL(36]. PEEK fEN—HifE
AMRL, B R AU YERE, JF i T3 i 5 B 2R AR, BRSO 1 MELNgS g 76 FiAE 4
FAE oA, D80 B R S BRI JEAER, & PEEK MR AL T SO 2, w2k
VAR Y PEEK AR WA 28 M B HU B AN o, FRATE B MRS, TEASZE KSR, PEEK 7E A
AU RE S LA B Y B TR

£ E&WA
WramdeE R BiR X H AR £ 4:(2020D01CX231).
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