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[Abstract] As a high-performance thermoplastic polymer, polyetheretherketone (PEEK) shows broad application prospects in the

field of bone implantation due to its mechanical properties, fatigue resistance, radiolucency and other characteristics. However, as a

bioinert material, PEEK lacks a bioactive surface, which limits its application. The osseointegration performance can be effectively

improved by modifying the material surface and preparing composite materials. This article reviews the characteristics of PEEK

materials, modification methods and the biological properties after modification, aiming to provide a reference for the application of

PEEK in the field of oral implantation.

[Key words] Polyetheretherketone; Osseointegration; Surface modification; Biological properties

FREEBEER ( polyetheretherketone, PEEK ) J&5
JFMEER ZE G v — R4S S HRB R G, H
SR ER T B SHERT — D BB A FR T LR AR
i (3~4 GPa) HARH (18 GPa) HHHEI;
HPEEKBAT L5 0 = Itk . o o5 vk . $ifE
P BUBCPERE RIS T AEE , W0 TR
R ", SRIMPEEKYE M A UG EM KL, H
YNGR =, §129 T HAEE A SR R
FH 3, SE R A Rk e T R T O A B £ 5 A

BHT AR THEBATERE, HATH oA EiEY
MR PEEKR ML . 7R 0 5 AL = FE ATl
HEIEPEAS R R S AR B Rl 4 PEEK . &
PR A SCF 2458 T PEEKA R 5 & PERE 1Y
BRTTA, IR IS PEEKTE H R 40 Y
B, A AR R R —E 2%

1 KTPEEKEANYIRE SR
WHLPEEKAS B R -1 B AN S 5 2%

F—EE: WM (1998.6-) , L, WTIFEAN, WLAsil, FEAFORBE I
BIMEE: ZAHAC (1982.4-) , &, WIS EARFA, id, FIFAEREM, LM OREE D5 LR



- 192 -

(RS ) BN SHR: http://www.yxmx1992.com

AKPERAED, il T R IR AR, TR
MRLEAKE, W HEREFE3DITEN . Bifh . ik
BrES

1.1 3DITERHEAR 3DFTERZAEYBE 2% AR,
REAS Y PEEKABER IEA, &l % J8{LPEEK
MAYF LA, RETF g E S, e
A2 R AL TR, FFF. FDMKE T 28 T% Il
T2, v Tl i 2 = 4 2 fLIR A PEEK AL
BT A BF5EE FIFDM T 2 B A 8] 4L B 3R 1
PEEK# HL, JE¥EASFFLER R A PEEKFIMT3C3-E1
UM IR R R, A A I B R T S, TR
FH L S G B A T 56 E A FL PEEK B B RE 98 38
SR A REPE, HPFLPEEKA R B FLER 2 40%
(IPEEKH I A ML R o BRIl 3DFT B i AR
PEEKRMIESAL, 84 W58 18 2 3D 4T Bk 48
(Sr) FIp¢EmREE (ALN) 712 FPEEKE T
3DATEN ) Z L PEEK M BEHE A R 9 FLAE R FLBR
K PEEK-ALN-St&Z A0k T HAR 5 0 s 5
WHEL GRS, "TRERSAEEAY, A
B R AR AR R AT AT IR iEY

1.2 fifbAbFE BRI 2 MR RS S — 4
{EBi S PEEKIHEA TR B RV, 51 AR -SO,HEE
Al 5PEEKR 25 &I W i Z L4549 . PEEKFR
T Ak o] (AR R0 S O ALAR PR R, i A 3 g
KPR Sk B PEEKA AW B3 586 f1 . H
WFFEXT PEEKAA B 4T R 1ok Ak 3 I 13538 PEE KA
RIEAT AL, SR, RS A PEEKET R
F A —EGRRALIA SO R, B e A e I
ML, JEmEsR ISR . SRR
PR, 5 PEEK 2 TR SR AN 51 & F Rl
N o AfEGZINE, A N KL B
AR PR AL BBk ( PEEK ) 218 A9 58 A B
iR, WIS T PEEKAY & F 00, HF it o pk J5 19
PEEKHE H24E W8 4k

1.3 B TIRAb A5 IAR A R R A% A AR
T L B SO AR R T A T S, [R] Be E  R
MR, R AR nT LA PEEK 3 i
Rk, FEORRR KA 124 RE A R RHE B PEEK (1 AE
YTtk . ARAMSEE RN, Btk A PEEK SR I
ARPERNZ ORLRE AT B 4 s HLPEEKSR
AIMC 3T3-E1AARGFT . 3558 . ALPYE PRI E 7
TLRE A BIE . IA BF 55Vl P SR AR

(AR AL S B N PEEK HEA T HT el o, (SR
TSI TR AT, B S AU PEEK S HLRE 2
s, TR HEMG 6340 A I B FI IS FE A A

2 SINRREYR

2.1 B KA
2RI A KRB I BRI K A
(HA ) 7 F 200 K5l & f o5 LURNIE 3 B 44U
5, WESRE. BEERIEERE KA a8 %
AWM FRALPEEK B3 A PERE, @ i ik
JRAT ] B PEEK - HA R P38 AP S A 2
AR TE B PRPEEK M B A J1 AR 0 26 Atk I
SR MR RCRE O, K R K A T
Hesh B A RS IE 8, AR SER B AR, dE il
PEEK-AK 285 K A 526 Wy T8 1 B 5
MR, HMEEE R AL, EEEEREeTE, A
B Fiesh a2 e,

2.1 2T RS/ K TBRIRES BERRES ( calcium phosphate,
CaP) SRR KA (HA) MIRTIHYIR, CaPiR)2
B EPEEKA R RENS G JEPEEK AT R B 25 BE
CaPUREAEPEEK R, RIS RN ST i
W, 5ISHEEREREER, HFRARZW
WALE T, SEEREA, I —ERE L
PEEKELAAR 5 J Bl A= A5 1 BB ok, mTReAT B
FIRGEAEN . WL B A YR f T

22 BB T LHAEY

22 18K A ALY T PEEKM AL 2 11 V4% 78 K i
TR Z B FPEEK A B R KR ME, PEEKE
2 A 1 20 RGBS AR R b . BEE
AR Ti-PEEKM BCE PERE R 4F, M T % #
PEEK#RE, HA MRS Y2 rERe . toh,
TiO,REASTETHPEEK P HIRE FERE ,  [R] A W A 26
BHETIOS SRS FRA RN, MBEZEA NS
5, MRS E T, dkmiiEshE st 2
H 7 i EPEEK-TiO 4 8k 1 T 2060 45 55 I - B i
HEMEETWORE, BB TiofizkE
R AR XoF BB KR A 5 TR ML (A5 I PR — 24K
9% TERTERCE BE AR, PeAb HA Rk
A I H A bR AT ) 1

2225 A ALY) 45 (tantalum, Ta) 20 FHF&
BHNTEAY, TI1E B Z P05 B AR 5 AR &
MVEH, [, He b Eeae s . —enm



(BE2EEE 2R ) 202546 H 453438551280 Journal of Medical Aesthetics and Cosmetology June 2025 Vol. 34, No. 12

- 193 -

B PE B L SITIE A 22 FLAR A 1 RE S5 3 B A
o HRETPEEKAT AL M4 4 8 2 i F AR Ry
SeFhm?, WEEE WoR®, Ta-PEEKH B HLTaty
FETESEM , £73% TalTa—PEEKAH L BPE AR
w, HizM R PTERE i, 3% Ta-PEEK
5% Ta-PEEKTEAMMIFGRY . B0 ils . AE0™
b« BCE A SR I R R Ty T R B IR A . EAE,
Ta-PEEKRE#S AL 1 e I 2, 2E T4 11 2 211
WAL

223 A AR KAk &Y FeE A (WIND,O5) fE
Pl e RE R R ORL, R A R TR
Nb,O 7] ZR T PEEKA L 2 w48 5 IV f 25 #)
1, AR UERCE ARG S A, SGER A S TE
FHAWGS G PIOEM I SCE RS, HSmH
HEAR, HACEWIRERREE . BERBEYNZ | PEEK
MR LR, TESERARMEEN A, BE
M —EMESERARR . HMAH G Y
W S E A, NPEEKARHE SR FRHEAY)
ST FHER AL T BT ) SRS AT 26

23 BRFET. AYWERS YR

23 1FIESREREAARENAERKEF FIES
KAEEH (BMPs) JEFHALAERK T g MK,
HA ARAESTEHHLVERMGES, BMPsRES LA
BUCE RS, AT AR (0 i A R B A . T
WANBIEELZEEH-2 (rhBMP-2) BEHZ T
BHFAR, HSFERPUR-PUARmN e S
EIFRE . AP NE FHrhBMP-235 )i T HE MR Rl &
AL, AMERIIRG , BT T PEEKHE R fL & 2%
IR G ELl . BRBMPs, RAek HAfbA: KR Fis 4
FEPEEKM BRSO CHE , (HTAS AR
TR AR ARG R A5 LA

2.3.225%) AW ROUE B IR 2 TR 2 S i E
i FERAN KA R NG TR B I PEEK A B, 28
U A B ) PEE KA L RE A% 47 252 6 i L 3k o i 24
Yy, BT R v ZE KA T A A0 e B A
B E s R AR ORI R AT s A
BT TERE . iz AR A MRS b A
BE YT APEEKM RL, AT itk =i T g 1
FRlk o LAk, MR GEE R TPEEKM B L,
AW Ry 5 1 BB A T 28 179 42 01 I A B 4
Je W5 S ) anfer 4 e L A g, B
SER VAR

3 RESRE

PEEKAE N —FE AR, BA RAFAYIHH
Bk AR MR B A R R S A
A BB G S0 R E AR L, 2R
MPEEKAVENG ALY LA BUE 25548 R A4
YL TR ST PEEKAT RN AL T 5 12 77
W%, FEWMRITCAPEEK B ARE S, U
AR PEEK S A DX B B 455 B[R] D38 1y 445
AR HR, R TPEEK B4 MPTHERE T,
ol D A DX ] FRLER YL 1 2B L iRt X PEEK A
HE AR b, o] IF Rk BA R 2Ak
fe. ‘B4 G ae Iyt Re B —CE 4R A A
Yt =%,

[ 3CHk]

[1]Najeeb S,Zafar MS,Khurshid Z,et al.Applications of
polyetheretherketone (PEEK) in oral implantology and
prosthodontics[J].J Prosthodont Res,2016,60(1):12-19.

[2]Li1 W,Zhao H,Li C,et al.Polyetheretherketone (PEEK) rods
versus titanium rods for posterior lumbar fusion surgery:a
systematic review and meta-analysis[J].J Orthop Surg
Res,2023,18(1):348.

[3]Milinkovic I,Krasavcevic AD,Jankovic S,et al.Immunohisto-
chemical analysis of soft tissue response to polyethere-
therketone (PEEK) and titanium healing abutments on dental
implants:a randomized pilot clinical study[J].BMC Oral
Health,2022,22(1):484.

[4]Alkhudhairy F,Aljamhan AS.Surface conditioning of
PEEK post using Nd:YVO, laser, photodynamic therapy,
and sulfuric acid on the pushout bond strength to canal
dentin[J].Photodiagnosis Photodyn Ther,2023,42:103601.

(512 B B, PN . 2R ik ) 5 1 YR 0 vy &7 A 1o FH IR A e
BH[T]. AR e B2 243k,2025,39(2): 140- 144,149,

[6]Qin B,Zeng B,Shen D,et al.Exploration of mechanical
properties and osseointegration capacity of porous PEEK
composites containing strontium and alendronate under
3D printing:an emerging bone implant[J].J Biomater Sci
Polym Ed,2025,36(9):1173-1188.

[700E #%, MR, ok 22 52 46 SR I Ik 1) b L 52 5 B BHAE 1
Y b R AU T 4 T 5 R [T ] rh AR T B A
#%,2025,60(3):302-307.

[8]Zhang H,Duan M,Qin S.et al.Preparation and Modification



- 194 -

(BEEs e ) B S8

: http://www.yxmx1992.com

of Porous Polyetheretherketone (PEEK) Cage Material
Based on Fused Deposition Modeling (FDM)[J].Polymers
(Basel),2022,14(24):5403.

[9]Meng Z,Liu Y,Wu D.Effect of sulfur dioxide inhalation
on cytokine levels in lungs and serum of mice[J].Inhal
Toxicol,2005,17(6):303-307.

[10]Montero JF,Tajiri HA,Barra GM,et al.Biofilm behavior on
sulfonated poly(ether-ether-ketone)(sPEEK)[J].Mater Sci
Eng C Mater Biol Appl,2017,70(Pt 1):456-460.

[11]Ma R,Wang J,Li C,et al.Effects of different sulfonation
times and post-treatment methods on the characterization
and cytocompatibility of sulfonated PEEK[J].J Biomater
Appl,2020,35(3):342-352.

[12]Chen M,Ouyang L,Lu T,et al.Enhanced Bioactivity and
Bacteriostasis of Surface Fluorinated Polyetheretherketone[J].
ACS Appl Mater Interfaces,2017,9(20):16824-16833.

[13]Zhao Y,Wong HM,Lui SC,et al.Plasma Surface
Functionalized Polyetheretherketone for Enhanced Osseo-
Integration at Bone-Implant Interface[J].ACS Appl Mater
Interfaces,2016,8(6):3901-3911.

[14]Yang X,Zheng L,Gao S,et al.The toughening mechanism
of 3D carbon fiber reinforced polyetheretherketone
composites with ultrahigh interlaminar fracture toughness[J].
Engineering Fracture Mechanics,2025,325111300.

[15]Refai OM,Nawar NH,Lebshtien IT.Assessment of
Retention of CAD-CAM Milled PEKK vs PEEK
Double Crown-retained Removable Partial Dentures:A
Randomized Clinical Trial[J].J] Contemp Dent
Pract,2021,22(11):1250-1256.

[16]Vasiljevic T,Gomez-Rios GA,Pawliszyn J.Single-Use
Poly(etheretherketone) Solid-Phase Microextraction-
Transmission Mode Devices for Rapid Screening and
Quantitation of Drugs of Abuse in Oral Fluid and Urine via
Direct Analysis in Real-Time Tandem Mass Spectrometry.
[J].Analytical chemistry,2018,90(1):952-960.

[17]Brum RS,Monich PR,Fredel MC,et al.Polymer coatings
based on sulfonated-poly-ether-ether-ketone films for
implant dentistry applications[J].J Mater Sci Mater
Med,2018,29(8):132.

[18]Mangano F,Mangano C,Margiani B,et al.Combining

Intraoral and Face Scans for the Design and Fabrication
of Computer—Assisted Design/Computer—Assisted
Manufacturing (CAD/CAM) Polyether—Ether—Ketone (PEEK)
Implant—Supported Bars for Maxillary Overdentures[J].
Scanning,2019,2019:4274715.

[19]Shetty SK,Hasan MS,Zahid M,et al.Evaluation of Fracture
Resistance and Color Stability of Crowns Obtained by
Layering Composite Over Zirconia and Polyetheretherketone
Copings Before and After Thermocycling to Simulate
Oral Environment:An In Vitro Study[J].J Pharm Bioallied
Sci1,2020,12(Suppl 1):S523-S529.

[20]Ali Z,Baker S,Sereno N,et al.A Pilot Randomized
Controlled Crossover Trial Comparing Early OHRQoL
Outcomes of Cobalt-Chromium Versus PEEK
Removable Partial Denture Frameworks[J].Int J
Prosthodont,2020,33(4):386-392.

[21]D'Ercole S,Cellini L,Pilato S,et al. Material characterization
and Streptococcus oralis adhesion on Polyetheretherketone
(PEEK) and titanium surfaces used in implantology[J].J
Mater Sci Mater Med,2020,31(10):84.

[22]Xian P,Chen YQ,Gao S,et al.Polydopamine (PDA)
mediated nanogranular-structured titanium dioxide (TiO,)
coating on polyetheretherketone (PEEK) for oral and
maxillofacial implants application[J].Surface & Coatings
Technology,2020,401:126282.

[23]Zhu H,Ji X,Guan H,et al. Tantalum nanoparticles reinforced
polyetheretherketone shows enhanced bone formation[J].
Mater Sci Eng C Mater Biol Appl,2019,101:232-242.

(24155 & i, R 5T I 20, A6 SR Tk ik ) B HC 52 5 b )
e 1 J ol A 50 3 69 0P 2 R [0 ] o A g B A R
7£,2022,57(10):1084-1090.

[25]Villavicencio AT,Nelson EL,Rajpal S,et al.Prospective,
randomized, double-blinded clinical trial comparing
PEEK and allograft spacers in patients undergoing
transforaminal lumbar interbody fusion surgeries[J].Spine
1,2022,22(1):84-94.

[26]Cassari L,Zamuner A,Messina GML,et al.Bioactive
PEEK:Surface Enrichment of Vitronectin-Derived
Adhesive Peptides[J].Biomolecules,2023,13(2):246.

WiSHHEA: 2025-5-24  fwiE: XWE



	20251248



