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[Abstract] Polymethyl methacrylate (PMMA), as a traditional denture base material, has certain limitations in mechanical
properties and antibacterial properties. In recent years, nano-zirconia has received widespread attention in the field of dental
material modification due to its excellent mechanical properties and biocompatibility. By analyzing the characteristics of nano-
zirconia, the basic knowledge and limitations of PMMA denture base, this paper explores the improvement of PMMA in terms of
mechanical strength, physicochemical stability, biocompatibility, and antibacterial properties after the addition of nano-zirconia.
It also discusses the current clinical application status and future development trends, aiming to provide a scientific basis for the
research, development and application of dental materials.

[Key words] Nano-zirconia; Polymethyl methacrylate; Denture base; Mechanical properties; Biocompatibility

BRI B E R, 3R R T A i Y K, AR H AR ) B AL S PR o) 2 B
fi§ ( polymethyl methacrylate, PMMA ) K HAR B ) T B G R RPERED . 9K E AR —
HWIARAE . S AR TEm ) 2 B TS AT OE R MU RE AN AR MU AR M A TE LA K d5
PEEFERRH 2L SRR, EGEPMMAM RHEAENL B, (eSS RS YRR i B R T . ¥
BRI N AL . TSRS . BRI AR GUOKR AR T APMMASEFER RN, AR m
B, TTRESEOCA IR . RIEES S T MUBGRIE . W EEAPTREERE, DAIMEA kY
PRI ROFACAE ,, R TR RICR . A [ ar, Rm B ird R . A, H
UEAE R i O R A T MBI G iRt (nge 1S T AR EALES B PMMA B AITSE i AN 5803
WEETYE ) fE—E R FARTE TPMMARITERE, B ASCHE SRR P IR DAL TP e SOIA LA LA Ry
ATHXE LA S 6 SCIR PR R SR EE . it AR P, BT AK AR ES In A S PMMATE LR B2
PR NRERI TR o 4Rk, BEEYUOKREORIE Wb AResE v . A WA A M e B 45 5 T 1Y

F—EE: WEA (1994.9-) , 5, KA, L, EREN, FEAFFEERA. FREE. R



- 192 -

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

A O, e HE I PR L BUR 5 R R R
e, LUION A BRI K 5 TR i — 5 o
{8

1 REBERGKE B IS EFEAELAE

1.1 P ILNIGIR P Ee AR PMMASERN—
Pk PRl 20t it RISk, Ok AR
SO FEFCI B M B Z —, HALR B L#
PR A AR 0 06 52 450 vz I T B 5 T I
IR . PMMASMILSE S A sl B Wk, AR
FHBEWPE, iR (2491.49) 5K FRTHE
U, AR Y ST AT S A B
1= A R N N7 RN U GRE /5| B SN
f, HHEA— @ MPLGREE, BEMERZ H % IH S
PR R T, A, PMMA S M Ad EE A, BEAR
WE T ARG T B, SBE SR T e A X AR A 1 K
FEAY, R Aol Oy )V T 4 RS S A
F1 SO FEFTA e bRHY 7 SR 1T, PMMALAFAE
— SB[ B RRYE. Flan, HGEeE kg2, &
FRIREE T 5 KA IEAR S SO RS B R Rl
FH#fir o BEAN, PMMA B 7K A R0 fff B 450 5
T 11 I SR8 P 8 7K 0 WO RT e S BOR R RE

R, QB . BEARLAE

1.2 REPELPTIETR T e SV 34T 5 R B
PMMA S FEFEAE I R L AR A AT 72, AL
AT A O A GRE 40 GG HIE, W
TR A BN B B AT R SCS ER S T, H
NP A A A O T RE A IR ) ) &7
T4 AR R R DRl 42 1 1 e L 4 B E L e Ah,
PMMA SV IEHE 7 TR fviE 3, S 4t 7
R B R FE R . R PMMA 5T A
Hikzis, BHEREUAFEZMN., BT Bk
PEBI () IR E T AN K P [ BEAR , PMMA B T JE
PEAIRT 22, KM h 5 2 & sk . Ok
AYEINR AR, SECR RSN, 5
Wi SE N RNETIE B o IbAh, B AMTX LR ER A
Pem, B PMMAM R R R MRS et e
MELLH R I IS ) m AR E 2K

2 PRFEERIFME
20 K A i o — i B A R B A S T
AJCHLAR e m AR, FORIARIE H N 1~100 nm.

TN RSO0 o b i AR AL S 69 )
L PR ARE TR, AR AR 2 AT
B Tz MR R ESE b, gk
B LASCITAR DU AR AR A7 1, o, 27
IRZERTE2370 CLA IS5 E I BA RAFIY )
“EPERE; DU RZERI7E1170~2370 CHEE N RE
FPUCEPPRHROHUARTERE s T SRMAZE 1 78 % T
K11 700 CABERRAE , (HIHUAIEREFH TR o
W BAARER (W52, BESF ) SEBUAHAZ IR /Y
PR, e DR ERES R R A B4
s, AR EAAL RS I RGP AE AR A | R
ALAURTERE, B IT TR AR AL
BB RRERE | R USRI, (R 1 o
EAPPRIE R . eAh, HAOLR A AR e
PEROR T AR I T i e A 5y e A i
ARG, N T BRI E YR I BT PR AN TS
R [FR, GORRE T iR RE AR A Yy
SIR R, AR TR TR AR R R TERE

3 YEREMMENBREARBER PR OIS ETERE
oA

3.1 WUBRPERERGE KA A A AT ks
PMMA X 15 ZEFEAT B PUAS 3R B . PrRsRED . 5
PR R P SR WU BE . 48K B AL B PR
ERERE | R LA Rtk Ra e, RS
PR B T AR R M IR . A
ML LS5 R, AR E AR F RENS 35 50 4
A FPMMA LR f BB RO ZE A, 3L
P m SOV SEAE PR SREE | Poa o B A M
Viswambharan PZE"HFSE R, 99K BB R T 1)
B AT HE S PMMA R i (9 25 dh 2 B, kot ik
FEFEAL B 72 pe A R . BLAh, gk
AALES M AR s T A B R I . TR TR
TR, 40K SR B DY 5 #5578 S Bl L T
WGP RARE R, RIS S AR IR (24 a0 4b
ARAS, BHIE T HFESNER S B Ry .
Fahmi MK 5T 0, it B b s 9 K IH
B, TTRAEPMMA 07 JE4EH R B HLAR M BE
AL REHRE R SCVT B i, IR RE IG5 A (1 E
AR MEFEE . AT WL, kBB T A
AT HETHPMMA VT SEAEA B PLIRGR 18
A3 ) T L AR, DT S K ST 4 fif



(BEREE2E 2B ) 20254E4 H 55343558 Journal of Medical Aesthetics and Cosmetology April 2025 Vol. 34, No.8

- 193 -

I, P B I TH I ROR

3.2 YHfbErEREAR AL KA ER 5 AT
SZMPMMA SCUF SEFE R HLAR R, 38 1T 52 M 4
PRALAPERE . — 7T, AOKRR T RIAF RS T A
RhEg AR E M, 15 SO BB SRR T AR
SPRUEERR B, WD T BRI AR T B AR
(A, 35— 5T, AAREAES L S 2= A Bl
THETAPRHT vk, (75 UG B EAE TR 1 1
PN ZR PRI A R BH BE R A TR AP . James JA5!
gifg i, AR (W IR PR ) 9h
KA WA G2 RNy BRI T T LA B R 3
g K AL, B I A AT 0 PMM A [ 25 T i
3 A= TETR s A 7 =112 R O = e A W B
TEPIIE TR RG 5 S 1 & WA B il
FIEFIERE . FUEAT UL, SR EALES 5 I A AT T}
PMMA SCVG FEFE A IR e M | Tid Jd b o 2 T e
AE, MIMEER T APRHG a2 B Wil
PRAKES:

3.3 AEYAEATESPURTERRAS L B S
ViSEFCA R AE A A B R BB A T
i fi B R AR T O A . ORGSR B B R AR
YIAEM, IIMEPMMA LG IITH A L5]E
FT Sk 1 4B P A RE S N, T K S Ak
0BRSS E s, A Blh A
EY R, B RUE T A et
B, KA e R R —E R P PR fE
—J5if, TR, LREBK, 40K
A AL R T REN% 55 4 R A I I & A AR AR,
T DI 240 TR 285 A, AT 000 ) 4 R 1) 2 R B
AR TR O R e | kb SCU I et
=I5, AR AR R O B v RE 2 BRI
SR e 2 W 1 2 e O O R o ST = R o
AT . HLAh, GOK A S A GBS T 40 40 b ot
e EEE, REAMEES I, M — DR
FUESUR . AAlgabar FAAZE'RIFGY 6], 9K 4
At Ay At X R A R R B A1 R i 6 22 B
— PTG PE, FTREAR B i XURS . 4ok
AALER S AL = T PMMA UG TR A9
A, T H W E Pt RE, SE i wi
I, o R RGBSR, KBRS
B R 31 A W 2 Ak R H 1 s sl A 25 B S ) 7
25T, DS HARIm R 2 42 o

4 PRENHEMERBERGEREPEECEETN
&R R S5aI=

4.1 WK IEAER, BfE GOREAR B A Wit
AR s = 2 U PG 2 e, oK SR AL
PMMA S B4 2 B W T il R Se e, R
W FERL A S . Kumari SZ"HFSE W,
PMMA-ZrO 44 K 52 & MR R T+ T Xk 19 )
SEVERE,  ANUA R R RORE B, (A SO0 1
SN il RN 2l £ LS S IR A T 3 (S P
MTTRE T SV B ff T A . A, Aok A A,
AR 3% T PMMAJEIC R R mivERE, M T
L S M APUIS BRE T . A B TR SO i
JERSEMEE , $ETHEE T . EIRIR T, 90
KA B PEPMMA UG ST 2 W T4 10 X
Yoo JREB S DA R A s AR, R R A
o PR 0 B A R AP AE A AR LR, W AR
BB X S SR R 1 R AT AR T I SR 4
R ) B SR R R, BB @l %
BEGFINT R, @GRS, RENS I I b 124
PEAIRYT TR, R EL T HIER R, e
ITRE

4.2 FRERFT M SGHEATM RERN, GOKE
AL EE D PEPMMA SR SEFE A 5T 5 1 R w1 25 58
Haete . MECRESA T M AR — )5, B
FXARBFARAIRR, DA Ptk
YA ALES () BB M AL BT 2, AR
WISt E ARSI HA L
PEREFE AR [RIRS, Sl 5 A E oy
WHIERE T, AR RNEA ABRE . PIFRPIES
ZUIREAB I SOV ISR L, S R S 4
T T AR O 5 — T, 45 A8 e R
F3DATEIHE AR K E AL B e PMMA S 3
FEMA- A e HKs oA Pl RE . S B R R
() A, AR F AL B il (CAD/
CAM ) AR, 7T RASZEE SCUG APt . g E
W R b AR G YT R, B S R R R R . I
Gb, ERRBEYT FIE ALY AR S D4 RN Ry i 8
SRR ) K R MLIEE ol A5 R I 1 A IR 55 B
78 S )7 G H X R ARE

5 Rk

AR E AL DI RETEBURE, TR TIPMMA



- 194 -

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

SOV FEFE R HLA AN ) AL 2 VR R, AR TS o
BE . PURSREE O MIETE . WrREIME . EREE
T 8 b DA R R TR PR AL, TR B R Y
HYIAHEVERIPURTERE . ST, HATHT A e —
TERYJRBRYE, WA G R . RWEY L A
Kl PARY A I FH 2577 T B T A8 o figp e o R AT
FUNHL R DR R R A PR | R A2 4
PRVl LR 2545 3DT BN AR Joit il i HoAR AT B
PEARI ] dd it 2 RsE AR, 9K AL Bl
PEPMMA SCH SEFER AT B A 1 i 18 52 U s 8L
BRI

(&% 3CAKk]

(1T SRI, F 58, 47 05 25 1B 1 I PMIM AR i B4 35 1T P e
PAPEDFZE I R 1 e 24 4 ,2023,39(4):199-203.
(212 W0R), I A, GRS 9K 3R SO B A W) & 4k
AIRFFE IR [T]. AR A 111 JEE R 27 2% 35,2023,21(6):36 1

364.

[3]Azmy E,Al-Kholy MRZ,Al-Thobity AM,et al.Comparative
Effect of Incorporation of ZrO,,TiO,,and SiO,
Nanoparticles on the Strength and Surface Properties of
PMMA Denture Base Material:An In Vitro Study[J].Int J
Biomater,2022,2022:5651-5655.

[4]Kuzniarski A,Huss W,Dabrowa T,et al.Comparative
Assessment of the Adhesion Forces of Soft Silicone Materials
to the Denture Base Material (PMMA) Conditioned with
Sandblasting[J].Materials(Basel),2024,17(14):3439.

[STX15, )5 % 2%, i B0, 55 CAD/CAM S 4 458 5 I RE U AR R HY
BRI PERR Y LA 0 i 2 22 43k5,2020,34(6):375-
377.

[6]Elhmali HT,Serpa C,Radojevic V,et al.Correlation between
Agglomerates Hausdorff Dimension and Mechanical
Properties of Denture Poly(methyl methacrylate)-Based
Composites[J].Fractal and Fractional,2024,8(6):314-319.

[TV RN S5 IR » SESRAR VDB, B5 M0« BT A A AR ] FAEE Sk R
FEM RS SEFE R T SR K M K g 2 MERE AR R (7], 141 JEs oA
B AL E,2022,31(4):244-249,255.

[81Eh LA, AL T2 R AR U, 56 A IR R PR £k & T MR 1A
ot Bl o) 25 200 oK SR A B R B RE AT SR [0]. R HE L
1.,2024,38(5):20-22.

[9]Khosravani MR.Mechanical behavior of restorativedental

composites under various loading conditions[J].J Mech

Behav Biomed Mater,2019,93:151-157.

[10]Taha EY,Elmahdy MMB,Masry SMME et al.Effect of
nanogold particles addition on dimensional stability of
complete denture base material:an in-vitro study[J].BMC
Oral Health,2023,23(1):153.

[11]Nejatian T,Nathwani N,Taylor L,et al.Denture Base
Composites:Effect of Surface Modified Nano- and Micro-
Particulates on Mechanical Properties of Polymethyl
Methacrylate[J].Materials (Basel),2020,13(2):307.

[12]Viswambharan P, Adhershitha AR.Effect of titanium oxide
and zirconium oxide nanoparticle incorporation on the
flexural strength of heat-activated polymethyl methacrylate
denture base resins-An in vitro experimental study[J].Int J
Prev Clin Dent Res,2020,7(4):91-95.

[13]Fahmi MK,Ebrahim MI,Arora P.Enhancement of Mechanical
Properties of Polymethylmetha- crylate Denture Base
Material by Zirconium Oxide Nanofiller[J].World J
Dent,2019,10(2):114-118.

[14]James J,Johnson R,Nair AR,et al.Optical and physical
properties of zirconium dioxide reinforced poly(methyl
methacrylate) nanocomposite films[J].Journal of Applied
Polymer Science,2023,141(8):123-130.

[ISTULAR R B AR A K — S A BRAE D AR PR R Y
FFR ] AL O s BE24,2023,31(5):371-373.

(L6147 LAzt 8 s 26, 25 S F IR 46 1) A B Ry
RIS A A (PR iR),2023,48(9):1411-1418.

[17]AAlgabar FAA,Ahmed DS,Abbod LS, et al.Antibacterial
Synergy:Assessing the Impact of Nano Zirconium Oxide
Particles in Combination with Selected Antibiotics
on Escherichia coli and Klebsiella pneumoniae
Isolates from Urinary Tract Infections[J].Indian J
Microbiol,2024,64(4):1894-1902.

[18]Kumari S,Hussain A,Rao J,et al.Structural,mechanical
and biological properties of PMMA-ZrO, nanocomposites
for denture applications[J].Materials Chemistry and
Physics,2023,295:127089.

(1975 R b X MJRE 52°F, 55 5 AT AN Rl B A K S A B St
PSP RHEA IR T RO DT . DRI LR RE L
AR R NS 6 PE e 2k5,2023,22(14):1465-1469.

(201488, 40 2, 25 1, 45 3DFT EN4RAR S Ak A7 B i
S HATE TR IZIPEREL] LB 5 TR 113,2023,42(14):30-
36.

S HER: 2025-1-22  4wig: XE



	20250848



