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Research progress on drug sustained-release system constructed on PEEK surface to enhance bone regeneration
YANG Mingyuan', ZHOU Yang®, ZHANG Yongheng’, WU Chen’, ZHOU Liping', ZHENG Yanyan', LIU Lyuhua'
(1. School of Pharmacy, North Sichuan Medical College, Nanchong 637000, China;
2. School of Stomatology, North Sichuan Medical College, Nanchong 637000, China)

Abstract : Polyetheretherketone (PEEK) has the advantage of having an elastic modulus similar to that of natural human bone,
but it also has limitations such as lack of antibacterial activity and poor bone regeneration performance. The construction of drug
sustained-release systems on PEEK surfaces can effectively address these limitations and enhance bone regeneration. The research
progress of nanoparticles (NPs) coatings (single-component NPs coatings and multi-component NPs coatings) or drug-loaded poly-
mer coatings (drug-loaded polyphenol coatings, drug-loaded hydrogel coatings, drug-loaded synthetic polymer coating, and drug-
loaded layer-by-layer assembly coatings) on PEEK surface to construct drug-sustained release system were reviewed. The construc-
tion principles, methods, and drug sustained-release mechanisms of these different drug sustained-release systems were discussed.
Finally, the future development direction and application prospects of drug sustained-release systems constructed on PEEK surfaces
were prospected.

Keywords : polyetheretherketone ; surface modification ; drug sustained-release ; bone regeneration ; antibacterial activity

BRI B BRI A B B B — BRI PR A2 A #f
W W AR ERHRA R s 2 . AR B
TR R IR IAR A E AW 1 oA AR AR (T R T S ok L
Je—ERVE G RES) , MALG BRI Bk S HE 5 4 s
B T SR, 5 5 |36 I 0 S5 800, 3 A
Ao Pl 2L U 2R 0 WO, B A BRI SR
i B (PEEK) J& — SR 07 B I P 4 B TE R & ), LR
F 55 N B RE L R AR A, LA S T RS S Y Ak
PERE , £ B A BA T2 B, A AU G A RHE
PRIPEE. SR, PEEK AF7ETCHU I I PE AR A B AR P RE™

SR AT, DT R T A R e AT 2k . FRT, 75 PEEK %
T HEA T AP B4 12 SR B W B A AP AR 2 B
BERG =M AR DRI SR, M2 R R 5
P brRERF SR e T TR I LE s A E M el 25 1) O SC5E
PR “259)7) , R TE PEEK SR IIAA £ 24541 G e R G e b1 15
AT PRl ) M B AL 2 P SR A, T A
itk RA i B A ] B et 2 A IO PP 3 T s £ — DR RfE RS
— ELE T A A MR T R SR BB B A R BB
AR AR GE PR B R AN PR, e A AT B
FAREL G HABAR . I, 75 PEEK T4 £ (Y 254 22 B

EEWE: W RHLTIUH (2022YFSY0043,2022NSFSC1537), B L i BHE R H (22SXCXTD0001)
BIRIEE: XIEAE, WL, SRR, 2 RY LA AR A D e A K 25 e 5 AR TR ST T oY

WiE HES: 2025-11-20

SIREs: b, R B, 5Kk, 45 PEEK K A A2 W) BB R G 1A A DFSE BE R[], TARMDELAJTT, 2026, 54(2): 191-198.
YANG Mingyuan, ZHOU Yang, ZHANG Yongheng, et al. Research progress on drug sustained-release system constructed on PEEK surface

to enhance bone regeneration[J]. Engineering Plastics Application,2026,54(2):191-198.



192 AR

2026 4E, 45 54 4 55 2 W

RY T B HAAYUREERE , DT A b AR RS A

B EL , 7F PEEK R YW E R RGN N F 2
PR . — 2 24 W i 45 AN () 245 40 % R 391 260 490 2K Tk
(NPs), i 5 11 %% T° PEEK 3% 18 15 EL. 4 il 25 NPs JE 4 1) NPs
W2 TR R NPs 20 AU A 4328, Al NPs i 245
R A2 B S NPs TR 2 FIZG 1) S5 25 W 3k 25 A iy 2 41
SrNPsIRIZ. 2410 NPs iR 2 G258 B A NPs IR )2 4%
YRR B2 & TR A HUAEZL (MOF) ik 2 k2 2oy
FAHAEIL(COF) IR 2 . &4 PEEK 1H il 5 AN H & i 3
NPs ISP R A YITR IR . Hll &I ik ME R 26 ik
AT A RBESYREMEAZZ A HELBLIRE . 25 B
W, A SO NPs U 2 F 2k 2 -G Y000 2 P9 J7 D4 PEEK %
A YRR R G TLER IR T A YRR
SRR R A T S A SRR, e R R T
AT,
1 T4abig

£ PEEK 3 [HIF4 2 25 W) 28 B R e iy, o PUA L2 167 )
ST E R i b = 4k (3D) AL G5 | DT B 25 2 4 28
BRGE SR AR BRE Ay f B MERsR. 3
AT, W R Z B (PDA)R)Z il A4 BRI 2,06 W (PET)
A2 )57 5% PEEK 2% T #EAT Wik 38
1.1 PDAR%RE

PDA ¥ 2 J& — AR [ T UL B 2 1 i 05 A4 R A Wik
2, HZ B (DA TEF AL T &8k A R ALK, nT 5
Bt F LT B A R i M4 R R Y. 4 PDA HAL 38 S 1)
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Tt b 215 5 PEEK AR UCIR AT A 70 ANt i 70 b S 07 , 78
HF MY S SRR LA 3D Z LYK &5 H M 45 A 2, &
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SPEEK # [fif il % DA 5 #k bt i 24 ¥ % #ii % % (TOB)
MXenes 41k R G R)Z  BER EE GRZ LA 5K 3cK
B in— 2% GelMA 7K #E i ¥ 22 il 5 SP@MX-TOB/GelMA .
PRI 50 25 5 1 /R 2O AT 18 (1 2 D REAE A AN RE A
DB PR AN RN 40 T, 34 e 3 s B TS, IR YT B R
BRAE A B AR TR
3.2.2  #HZGHA fIE 2 MeHA K EEIRIR)Z

An SR AL SPEEK SR A& T Fu 28 & M/ M Il 3¢
(PRP) Al 22 A K K1 (NGF) A HA 7K I8 1422 , il 75 SP-H-
PRP-NGF, {RNANIZIGZE R WoR , B HA KB R)Z B
ik A i, SP-H-PRP-NGF fig 2% 12 it PRP fINGF, I HE it
SRR ML RIS 2R i, Deng 2:777E SPEEK 3R R 4
AR AETEFLRY/SIM Z LI HA KSR T e 2 , 45 0 WoR 1)

REAL A HE S B2 1S BRI SIM I B 35 42 7+ T PEEK AR il
BIEME B R RPN TR N B A fg

HA TEARK A 56 A 18 B2 50 bR, HC2RE 280 1) 245 ) e i et 4K
TR, i 4 PEEK 3% I 28 58 AP 32 O 1 i) 4024 MeHA 7K BER 1R
J2 R M B 25 ) 1) 9% R )R] X 45 B T 42 TH™, Ferroni
LN MeHA F HAp IR A VA ROGACHE T 3D FTE ) PEEK 3%
If it 45 PEEK-MeHA-HAp. 14 &b 92 5 45 5 W /R , PEEK-
MeHA-HAp fE KA -4k
3.2.3  #ZySAKEHIEZ

He S50 5 A 2R R 1Y) SA Vi W 22 B T SPEEK 2 1 1]
TR B2 K BERC IR, B S I Ak SA ¥R 3k | R0 B E BIK
(BFP) 75 SPEEK@SA (CGA)@BFP, &M 5256 i
S RSBG4S R, SPEEK@SA (CGA)@BFP £ 2 1)
SRIFRRTESS | KRR AR BS 7 d ORFFRESEREL, I K5
PE SR PUREME A B B A PERE . SusE™7E 3D ATEI R £ 7L

PR K BEME , %D REAL S HLRE LA pH Wi i FHHFSL R 77
AL % AT T Mg R M- 25 KR AR F, (RN
OIS AR TR e R T A P B R BB
B R E T . Benaatou ZE5R I T —Fp A T RES | %
AT SRS , AR TR R K A WA 25 P R T M e
PR, i A SR O 28 LI & T Tk L- (B R Y
SA JKEEME 1R )2 PEEK S48 . IRAMSE g0 45 R WK BE LU 2
R T SRR SR K, R AR T SR TEDRLARS B B R
B, TR T A0 AR 2 A K AT B - (0 O B YL
TRIERE , [ S L0 SR I RF e Bl . PR R XA
Y2E RN A TR N B

TIRB AR E L MFCH TR Y1k R E
AT 2R SR, ARl RO e B R AR 2R
B YRS 25 ik R G A, SUE PEEK R RG24 2%
BRRZ MR AT R AT P — Z2 51 Sk ] L, f 4%
R 495 PEEK WY FLHIAHZ M K 71 259 73k S sk
R YR sh 1R 2 DR S YRR A
IR
3.3 BHHALLSRBEASWRE

FRRRE AW, N TG HRA W REf 2 T PEEK %
T, LR 25 R A YR 2 R E, 9] 10 2R = 0 H S0 1R
(PTMO) MR AR -2 3 L IR LR Y (PLGA) . XN T4
BUEREYIEA R AT YA ZS PERA DY AT PR, i
Yyl AR F AR AN S | & B R RITEH
3.3.1 PTMC

PTMC J&— ] B A (0 1R 107 1 R AR TR g , B4t =0 Sk G
TR 25 5, 3k R R 5 pH AR T 3R AE . 1R N2 Ekdk,
PTMC 7EAAR P 25 B0k i 107 it 2 T 4= o, DA T SR 24 4 K 10
™, Xie A5E3H 19 %5 7 28 & 1 7F PEEK 3 [fif ] £ 7 Dex 119
PTMC IR 2 , F &5 B TR S TR I AR AR (PN A HL S £
% H1 2 -10(IL-10)7153 P-DPL., IASMNBH L6451 s, 78
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& 105 Bt A7 A6 B BR 4 7, P-DPT nf 52 31 Dex F1 TL-10 (17 5 B¢
WL IL-107E 7 d N 5E 2B, Dex T 2B 2 28 d. AR 4b
SE kIR R, P-DPT A k3 A S e A5 A B i ) o
3.3.2 PLGA

PLGA & —Fh o] ZE W R fift FLEAT R AP A DA 25 M 1 3R
B Y AE ST RE RN 254 1 16 AT I R 2
PLGA Ry 25 L2 Wy Beleas P 5 B0 = IS 1 5 R R B
TR Bt , A 15 1F PLGA JE 5 N B ol B PLGA 3 5 2 1fT 11
2 DR K G P T8 R 5 B 2 R S R TR B, PLGA
SR DRI AR T AT At A LR, 255 PR 0 2 s AL
B4 W LR R 5 5 I A DRk BRI B, PLGA 35 5 1) B fi
SRR, B 2GR . Zheng %™ ¥'FE PEEK
FMHI £ T PLGA 590K J2 30 I A0 - BT G IR e 2 9
(nHAp-ALN) 9 ] B 24 Ak 1R 2, B 5 16 Bl PIT 42 R A2 R 2
FMEARL AN -4(IL-4), 244175 PEEK-IL4. P FPSE5G
5L R, PEEK-IL4 W RE DU B o8 IL-4 R AT ey i
T INRE , B G KR Ca® 1 ALN RWHE 2 B a5, H s
A, sl B AL 254 T PEEK I P4 Sl B G fig
1o Lau %4 3D 4T E) PEEK X & 120 T % 8 A Al i 4
PG VAN 19 PLGA %W, 45 3 P 2E R 579 PEEKY/
PLGA, {RHMEEGEE R B 7R 1% & ik 57 1) PEEK/PLGA 1]
1£.30 d NHFEL R R VMR VAN, KRR IRAE
3.4 HEHBLBLAE

LBL )2 534 LUK LBL R Z M A3, S5
L AH AR A AH AR S AT 2 R i £ A
H . i LBLE AN} PEEK #E4T R ek eI , i i ik 28
2B I A U BBORI 2 L 2% A, R 45 LBL IR JZ2 h 25 1 £
e

Xue S5 PRI R £ i i +h 1 1L PEEK, i -3
T 5 6 e il A IR L TE Ca(NO,), - 4(H,0) ¥ N 25 D
K5 (GS) I (NH,),- HPO, 7 Wi T, e B 6 28 0 i 1 1) Ca™
1 GS, S Ry it FE v, Ca?' 55 i iR £k #F PEEK 2% I 2 W A A%
CaP, RPIAMLIG 25 0 BoR |, S8 85 1L 6 Yl 75 A9 PEEKY
CaP-GS*6 FEM 11 2% (10 GS 7 12 h IN RS BT B Thbg , 3¢
IR e A 1) 40 A 25 M T B M BB DA R B EE R M RE
Huang %54 SPEEK-PEI %2 #1211 T TA Vi U GS 538 11
Je 5L F127(PFI27)IR G ¥ W , R G R 3 W5 115 SP@
(TA-GS/PF)*3, MPIAMEIZE R iR, SP@(TA-GS/PF)*3 fig
FREEREL TA FGS , I REFERE PRI S A 28 1t 48 A= A
A R PU B IE Tk o W 19k 22 SR (PS) /& —Fh B &
TENG , Bl 20 U 00 J5 RO f6 1 e 400 i DA AIE 9 ML
AR K9 M2 7, Toita ZE0KE PS il £ UG S5 /R (PSL) , Bl J5
i3 LBL 4% A 7 PEEK i 12 )2 7 38045 67 ffL A4 PS g I 14
(PSL)FIA IE LA BRE TR o RSN SL 25 R B, et R 19
PEEK H# K WIB ik PSL 19 BE F1 Az 845 7 1, vl e i
il PEEK AH A (1 540 527 5 35 1 P 48 RE AT 44k, DA
$27+ PEEK ML i FRAEPERE BT B &

4 £HiE
A FATTE PEEK R I F £ NPs TR J= FaR 25 R 5 Wi
JE PR 25 SR R GE AT RAR T T A A AL 1 4=
PERE , (H YIRS I Y e (] U B 2 2 ThRetE, JoH 2
Jovk SRS B A B S R e R UL RE . ARPITFA A,
AR PEEK J&] [ A9 B A2 2 — A s i 7, &2 00 A Rl B
B, AU L AR G BE SN LA IS LA B A I A
WrBe. B, Jedt iy PEEK A AR N B4 sh AT RE s 4, LA
VERCENAS A AR . FHTTE PEEK R I #4 2 Y 7 DURE
TG P 3 A AR P A 25 W) B T A 424 PTMC Al
PLGA 142 0 sh 25 845 PEEK AR A ] L 1P A o R i it
T RIS SR AT RO TR 2 S SRR DI RE Y
WVIGEREZR BT , LA AE A A B R AR S S 7 ML A=
JE S B RS AT A RO, DT S 56 Sl D P A e
AR Be i A W2 oK, o — 4 e PEEK 115 B 4 )i
JER(EX: 8
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