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Adaptation accuracy and mechanical properties of various denture base resins:
a review
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This paper reviews the adaptation accuracy and mechanical properties of currently used denture processing systems with
base resin materials and introduces the latest research on the development of antimicrobial denture base resins. Poly(methyl
methacrylate) has been successfully used as a dental denture base resin material by the compress-molding method and heat
polymerization for a long time, but recently, new processing techniques, injection molding-methods or fluid-resin technique
are also used for fabricating denture base. However, studies indicated that there was no difference between the injection-
molding and the conventional compression-molding method in terms of adaption accuracy of denture base. The fluid-resin
fabrication and one injection-molding systems exhibited better adaptation accuracy than the other processing methods. Res-
in denture bases in the oral cavity may undergo midline fractures due to flexural fatigue from repeated masticatory loading.
For those patients, impact resistant denture base resins are recommended to prevent denture fracture during service. Ther-
moplastic denture base resins can be helpful for patients suffering from allergic reaction to resin monomers with a soft-fit,
however, thermoplastic resins with low stiffness can irritate gum tissues and accelerate abnormal alveolar ridge resorption.
Moreover, due to low chemical durability in oral cavity, those should be used for a limited period of time.

Keywords: denture base resin, adaptation accuracy, mechanical properties, compression molding technique, injec-
tion molding technique, fluid resin system, thermoplastic resin

Corresponding Author

053

= == [ I I i ST RAb W =Rl me|

S MO SHT T2 119 X|1ist 5163
E-mail: haelee@dankook.ac.kr

ACKNOWLEDGMENT O] =22 St L2HTHNRF-2019R1A6AT1A11034536)9] 2|93 BIES.

CHOHRITQIARREIX| RI57H 125 2019 | 747



ORIGINAL ARTICLE

LAE

259 AFFoNA JESHESF CAD/CAM F5
Al2go] F83%F g5 APAstaL IARE 7HEA 9
Z9] FR/AL qHshy, 53] UM &
of Q1 9JA] 9] =7lelg kY Aol wt L 1 F
870] Az itk HAMECIoL UF )M &
g HIZ7HA] Q2] 50| HH2 AP E AX T
Sk A19Jeke] ARl Attt @599 7HAA QA
a5 S 7o 20 & o|Fo|A A, g
2 9J24H(denture base) AEE 1940t o] 3+ &
poly(methyl methacrylate) %% methyl methac-
rylate HeH A5 Tolsto] SO R AAoh=
PMMAZ} thF-E-2 A3t o= ¥ of=2d 1zl
PMMAZ} &J214} gl7l0 = Fofd S4do] QlojAle}7|
Hr} A2 ®old, At 73 (stiffness), 21514 W
d, AR 5 o17HA] Jofl A SHA O = B Awm o] B
sto] At o] 9)7] wEo

A A8 R4 FfRS] = ARFAR] 1SO 20795-1
Denture base polymers (GW #5= KS P ISO 20795-1)
ol AR Azt theat Zo] Bkl A,

Type 1 - B EH: S FI5to] 65°C ol 7t

o] gt 7PN, FAF R AREshk=

F22] PMMA

Type 2 - W71 E2]H: 3loH4 0 = F3to] 7iA 5

11, 65°C o1 71Eol B8R gl 7573 HIZ A& Al

A} Afjold-g- PMMA

Type 3 - @7k ETH: 71l ofsto] A3t 4

@otal YZAA Aol TRt &89, thermo-

plastic acrylic resin, polyamide, polyester, poly-

carbonate 5 94 (flexible) A4 HIZ A=,

Type 4 - B5E A5 FFTY7|= SUSH= PMMA,

7NR1s} Edlo] A=

Type 5 - mlo|Zznsat Am: A4 AR 5%
Sh PMMA, A1 SHflollA] S5 Aol A AL

8513 94 %S

ole} Zo] PMMAE= 235t thi4] x4 gl
E ARSI O, o5 Mg W 7AH B0 E A
Sto] D72 IR XA 22 whES F sk
ULE. 19699 &J3|9] A Bl =F=0] 25k of
A8 %9 63%7} 31do|Ujo] mhdo] dojdtial H 1
5127 It 19949 Darbars-2 9J29] 33%7} Q13-
ofe] g0 = IRt 4+, 29%7t A W & 4
oF A1), 38% 7+ 719] ARIof| gt uhdo] HAYsHe]
ol B3 S 27] QA H7A19] w2 E g
A AEEY] F2 54 T Zolch Ty HwE
FO] BVoAE A9 =2 wEeS BT 54 9]
o 10, B35 ] SRS A OZ g o]t Bl
= 271 olgt}. 1=y sUoll A %] o Alo| A7t
S5 PASHAL Q= Ao, 22 o] A7t 571t
of wiz} cH|sfioF & & A5 shtolch

Uk oz FX e whES Fg Fols Q
Sto] TRl viso] HolEY wjj F-40f ofgt 240
= 3 mhen A ARGl QfRt Ty Tt A4t
ol 25t 71AA mhE = Wiro] & & Qloh. Ak 1}
AL Az 718iAl= skl gHiol Ao 18215 =
ek off JojupAY L7 FAITE AR A HHEA] 5l
of o2t gl ] 2of| oJgt up-do] Pojidtt. o] =gt B¢
g4 shdo] dojum 7Hg HIHstA dojub= Aot
O|%] o4 9] Fefjolt}. Fig. 1 AA| TR} AAIZE AF
B3 (~84) Aot AR x4F2] HFA ubd ool K
+ Hie} o] SEA] Afo]9] F7iEA Lol AlAtH
o 19l H2of wet FHoZ FHo| /JHsHHA Lo

= 2@ 49l 12 34(fatigue fracture)0] do'd-S
& Qloh B SA= AR ol 2e 1A 2249

748 | thEtR[DIQIAFRIEIX] KI57H A[123 2019




ORIGINAL ARTICLE

H THEL Y7 A AN LY 1) 2 Fofuek =
Ao 2wkl ojX|o] 7sha uf A4 ofut
o] ofu} ©]x]0] M} BeFshel WE Elstrain)o] A
A3 92 5H9) A)7)7 AT 2 4= ek

webd] o] S 9] SEE oA AR
o 8% B &2 7|4 E43 o)X At 278
T 9l EIoAE 4279} A4 41 A A
Adl} o] 50] Mgk 123 WrhaA A 5 Tk
o4 @14 A5 7144 E4s et d7as
£ vlsiel QIO Ame) Aeo] wgo] H1
A g,

I #3 2P ARzF A 2H

PMMA 9342 AEH 02 F4 Fetadof gd
S o5ty ZAsK= 7148 ¥ (compression-
molding T+ pack-and-press technique) & A2}
Stof ot =y dhE e = A E JfAsH | Pt
choket W Eo] AFES} Utk 1 timAQl o7t 5=

Pd M (injection-molding technique)2 2 #HXZ
ELo Fstal d5edehe B¢ 5= A 9
Sto] A&7 0 & 719fol= AIARIC 2 (Fig. 2) AlEo=
+ Ivocap (Ivoclar), Success (Denstply), Mak Press
(Toho) 5°] Qi T thE A AF O 2= opy} BEO
54 AEEREIASO 20795-1 Type 21 FY3t
+= Perform (Hedent @t 2-2 5-5/3 7 AlAH (flu-
id-resin system)°| UtHFig, 3). O] AL SE4o| 22
otZd #1Z FUskL SketEd ol7] tieol 5
< floto] 7192 B8 gloy SHEe2 71 S5t
45°C/6 bar?] ZEO| Y11 FFAIZILE SO 20795-1
Type 4 F5% HIXE F& 7IJAEH0]9] Aot A
831l o™, Type 5 Rlo|A 25T 93] A& A
A ol A A ] ARESHA] gFar Qi

oa1ge] el Hghris Tl o0 §A2
o 2% 24 f4o0|nE TRt A AN ABE

Fig. 1 Fracture pattemn of clinically failed acrylic full denture. (Courtesy of Dr. Sohn JY)
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Fig. 3. Denture base processing by fluid-resin system (Perform).
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Fig. 4. Mid-sagittal CT images of upper denture base on master model for various processing systems4).

ekl 13

CHBHRITIARRIX| HI57H K125 2019 | 751



ORIGINAL ARTICLE

H(palatal gap)®] FHOZ FPH7ksdS & 3 Mol oJsto] S%t JRVFELIOIE Frofgt Alol7t

o (Fig. 5). ASHA] okt whebA FE A71E L Qs v ST
AFA 0 & thopet Aol O3t O3] 7o) Wt 2 ol =2 X XS] AP Lo fe= 2T
71 HliLohH Fig. 29 22 U F ol Qsto] A&k A0= HIth SHISAE thF-E] FUAAE Al Al

o O] x| Atof| A BHAYSH= 719 T 7= 0k04mm§ Uek AHET g 9Jx|AR] 422] ARlolA] #| A1 39

Wt 2y o] gk S ZIsd gl 2stel Al of Al&Sh= Mak Press Xﬂl}ﬂl/\ﬂ(ﬁg O} HlIA &

2Rt o1 go] vlste] Fofet o7t UrE}UrX] olth 2 ARE(~023 mm)E HA

TR/ EOR AReln FEETAR ASFT A 7ol A8 A xﬂﬂ A2H % 7V H

palatal gap

Fig. 5. Palatal gap formation of denture base on mater model.

Fig. 6. Denture base with 3-forked sprues (Mak Press).
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Fig. 7. Flexural mechanical test of denture base polymer according to 1ISO 20795-1.
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Fig. 8. Partial denture with metal rest fabricated by thermoplastic resin.
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