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Wear Rate of Four Kinds of Artificial Teeth in Artificial Saliva Invironment
(An In Vitro Study)
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Introduction: Wear resistance of acrylic teeth has an important role in denture longevity. The purpose of this study was to compare
the tooth wear rate of three kinds of artificial teeth manufactured in Iran with the one manufactured in Italy.

Materials & Methods: In this experimental in vitro study, four kinds of artificial teeth (Italian Ivoclar, Yaghoot, Herasit plus,
Acradent) were used. Nine molars were selected from each tooth. Samples were prepared as cylinders with 2.5mm diameters. The
samples were thermocycled for 2500 times (5°¢-55°%) and then scaled with Y 0000 gram accuracy. Artificial saliva was added to
wearing device and wearing was performed for 2000 cycles (125m). Samples were rescaled. The disk and saliva were exchanged and
the procedure was repeated for 5000 cycles (439.6m). The rescaling was as well performed. Wear rate was calculated for 2000 and
7000 cycles and was compared for different teeth. The data were analysed by Multivariate ANOV A and Tukey test.

Results: Tooth wear after 2000 cycles was 0.018 for Ivoclar, 0.025 for yaghoot, 0.071 for Acradent and 0.379 mgr/m for Herasit.
After 7000 Cycles, wear rates were 0.012, 0.019, 0.055 and 0.14 mgr/m respectively.

Conclusion: Wear rate of Herasit and Acradent artificial teeth were significantly different from eachother and from Yaghoot and
Ivoclar artificial teeth but Yaghoot and Ivoclar teeth had no significant difference in wear rate.
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1. IPN = Interpenetrating-Polymer Network
2. ACTA= Academic Center for Dentistry Amsterdam



m‘>

Y osles /¥ 0,55/ VA Jlo / g (Ko 550055 04SCa1S alzes

6}56\Adjlqamwé|x:‘5hd}.d:*ﬁyﬁs

e 5 b o gt Siule oK adlas cpl o

S o eld ol el (F  md) A
5 B e 51 O B s 53 ki gad 45 3.9 o0 gee
PR SR RON P PISR| FERRIRR I C W P
sdddlas) (595 adisad w592y b cplpl 25 ol
S 3 g (0 i SO (1,15 oBaws 3 g DSy Ao
ataioe (iS5 Ah e By (8 gean Bl OF S5 3
Ko g K B S Sl 1 grie ST S
o3ls 41,3 35 » 351\ cm t\a_:n 23 SIHs Sk g (AS

BT W

A3l o o 3 K glls oKaws 1Y gead

=S 05,5 Jmos 5 pdad g i s o 4eSD

05 S Cid gin S (ol ) oo 33 4aS'3 Sl oK
S s 4S5 5 2 E B oled BAS o Dy ol
M (S sde il (o B ioled 035 i g
Sl Sbow 308 5 Gl sd o ol &S Sl (550
o=l 03 AS Lol s OAS B gels 5l B g 3l

N PP LV A LR P5

B gy 98l
s 8 plodl (AL Sy 5 225 Al
S slaply (8 5ae Ols 9 Hler 5 adlas cnl 5o
ol (Sinp gyl &S 58) sl ST (Sb IT of 5 43)
(Vivadent <8 %) WUkl ;) ol 5 (JWsly <5 ,8) N
03 a5l Ve G alul S ged e A eslital
SS ao Job Ojamar OldDs o A s W ged &
s e A e e e 4 5 Gl
Ol Js 53 dd Sl (V pes) Sl s S
53 0dsl 5 Laasged 5 AS iy 558 ihe i ST Mg
Pl oKy g Laas pod kS esls L1 3 OF 51
HAS eddl g Y/omm dad L b &l gl 4 o geatee
S s S ) s g (ple) b IS 4 U

R W OJJJTJ)

S35k (575 B ol g o g 0kl il W go L gad 1) gedd

(Fss &9

o g LIS C»—""éﬁg Avrgrit 6#‘.:.9—.» Lf LAAG}«; B ol

S Yore sluas 4 5 (Y 5 sead) LdS Jeate 58 slad g
(slastor sla IS s sl Kl 4553 0-00 gles >
BL 4_2......9..3\' QJ—GQWJ.UJ:’;)‘JB JS.;LALG;C-?J
3 plas b b 15 et &gl Al oo 51
a3 00 gloes 55 aads VY Ode 4 A g 398 U ol

09 1550 Ko Sls b as £ 05 51 Kslu



(DL 5 2l o3 jinr 5575)

O W PPN U <CL§‘

J=5 il s e L ged 55 SON) Wear rate

el s o a6l (il

AW, AW,
Wear rate 2000 =
L, YYO/fm
AW, AW,
Wear rate 7000 =
L, ¥YV/fm

S g Jd i 2 059 SNSTAW Jga b cnl s
slrosls 53 ilojly WUT K8 & s il s Shola
s 5 o s, (S5 05a5T L OT Sl 5 (6,15
Yy

b L

059 JLa i cnd C—g Kolmogrov-Smirmnov & e 3
éﬂ—-ﬂ 3 39m P>4/00 48 Ui sdaliv 5 A cl’v‘ Laesls
b 4l ey S aen gl 039 Jbg o B a=2/00

PA ol s 4 mls

&= 593 Yoo ys Wearrate Kl 4 ab g o polie
VY csl ST /Y0 Sl /A NS il OIS s
OV o) s g pa g0 Bk TTVA O ol 2

Slm ss3 Ve ys Wearrate (Kl 4 ab g jo polie
/400 cssl ST /0N Sl /Y NS gl OIS s

(V) s g e 0 B e NE PO ol 2

A o 550 S 4 2 4S5 55 0 ol oKas
J=ie o 4l @ bl e G b S 55 G s
2339m0, S ol ronen oBws 5 S 0
P eSS s 30 g A4S dw oKiws (g Coond
e S s S 055 Joos 5 e S o Come
03 55 e O gy ol 035 b gn g Sy et
055 frmt e sy G AaS 0l S ke
035 2 L 4S8 s (g g (5113 oz 5 S ledd
Ao L] amis 53, 8yled S (S

=S 5,%) Hyper melose & swas 35 ol oS 5
o Agin (ol 0dSLls S aS s g (ke Jots s
g ol

5 ool (e YO/ Jolins) Lo Yoos Tzl & gas ,o
it plaio 0l (o g Y g g i 4 S iy b
a3 00 gy L Oven s alda VY Ol a9 S
oo SBs b (09515 B g s 5 A3 K25 5| Kl
(\t)..\.ﬁa 05 r;

o Laasiged 5 Ul (298 SKewd 9 Ol Ay > 0 53
SR 590000 sl 4 hle Jes 5 Bud faats oKius
A5 plonil (£74/7 mm Jslas) 53 Vorr shand 4 Lo sasmas
liss 5 Has Ko 5 nd hiecsT b b god Tadons
(\i)..\s.\.ﬁa 05

9o 05y Sl L Lo addllas )3 (95 gee (595
L 40 poled adlie Coluss 39 9390 F g V/00 (4 g0l

(\i)..\.ﬁ J)}Tﬁ AR Mpa ﬁ‘ﬁ JLﬁ >4 $/8 ITll‘Il2 &S.\..J..J



\'LO>

Y oyled / YY 0)53/ AWM Jlo / dgde (S5 5515 2S5 dloes

SVrer g Yern 5 KSB 4 Lule olowiw] s ys 40 Ol dbol 5 S ie jlae gl (o Klo 1V J gl
23 K] J - } e p SHe) - IO et R (S N I

G340 Slued! apls

S o Hlae sl Wear rate -.Kbe Loy S
ol 0lS Y ol $
— /YWY YL /N80 A Yoo Sle NS !
—v/YVs YT VN80 /2Y0 oL
SAA oY AR /e VA sl ST
AV /e /N80 /YVA Sl 2
—/aVe /eAY ar ey Veer b NS !
—/onY i ar /44 oL
— /v ATV g /400 sl ST
/v 04 /YYY ar e Sl 2

j‘jb}-&é)&é&%@b@d@‘ﬂ.\&w
pd 4 S o g el i gl O B

dals) 533 Yorr 3 il ot ol addlas cnl )3
3y (e £/ Jslas) Aale 5 Verr 5 (e VYOA
313 DL o i i il sl 5IUT s 238 13 g
Bd L alllas o Ol g Llgr NS ok oS
3 =i BYS] pl 5 (P=4/0F) Kyls (05 e DS
B R 5 de b Sl gy Y

en A 0y OF 55 hale Oljee o iy 45 shay
ol L Sl 5 51 (gl tme gl 5 25 ST
(P9 25m oy p 5SSl 10T 4 Cad s
5 O BL Ol g5 93 51 b (515D O Sl Ol s
D3l gl oy Sglis bl 5 5 4 s ;S
G Sl IS gl g g8l Ol e sl LS S8
B sy el

s elw 69, = MZafrulla Khan 45 Slasdlas s
S Sl gl ols plowl Sl ST 035 Ols 4 gl
1500 55,5 esliul U5 Rals palide 51 ol 3

23 Aevew /AMm Cds 4oy & 54 Caliper K S8 @

S g 48 ls DL 6t dizr bl LT s
Sl e SN KuSy b anllas ow OIs ¢ 55 ,lex
3 il BN | (S e D031 b (P=1/0F) & yls
g Y. RV Ly O R
gl Sl ST rizmen ik 0ys OF 53 Syl Ol
50T am G 5 Sl Sl a b lale 551 (g5l e
(sl ST OF Gl Olee J5 332 Sl3) 55 2 (5 5eS Sl
bl i 51 a8 s NS gl 5 o BL Ol g5 95 5 A
S sl 5 @By s ol DL s il yls
BN sy b 5165l e gl

-

gmS s Sl i £ gere GOINS 35,5 b
S Ll WS 5l Olis Syl 4 a5 b g G as S0
A p3Y e ol ol Bl e O ey D1
L (Sl (P iman Olis i ged dw ol Ol B o 8
SLa by, am etz 5 b anlie SIS gl (o, OIS
s ol Jas Soplite (slool&iws 51 (6,80 g b Ao
ol 3 S adl a5 Wlesls plandl o s sLaOINS 53,

ol G 3 &S Mg pwle g alae ol Ly,



(DL 5 2l o3 jinr 5575)

O W PPN U <CL§‘

JI st C’h_”' 4 03l 0k g il “Xiaogiang S
33 5 Cmils iZe V/A-V/VO MPa oy |y Olas 53 LaOIks
3,5 osliul 1/0-VON (g5, 5 555 anlllas

JYs 450 Y/YE MPa il 5l OV a8 adlas 5o
(+/Y\ MPa) Lo andlas 53 oslizul 3,40 5Lid Ol S5
Az sl Js ol b s SUIG P polis 4 o
2L O b aS il o (glamlis adlas S ol aSul
ol Yol i aglin oa b DLy plaie b
ol 1 ,las i Sl alols gl s L Ol 03
59 M;._.e,ﬂ.u_...ﬂ S Kas Lo alllas 3 eyl g oS
ASl e Aty (B gan SLAOIES 4 Sl O (525 &S
b o3lil (S (53508 (53,5 31 45 b 455 e
23 8 Ay oS nl 4y g a3 U pLs ol
Ot Gemen 9 O g s 9 OIS sl Pl a0
Sl 5SSl 51 (gyls ae ST O 5 g SIS 5!
= WS sl el g3 Vo 0y 5o g Bl 5
Ll bl (g5l me DM s 0l )3 O 1 2 5
53 am piY g ol e SN Iyl O b NS 5
o3l aw yp okizlw puda 31 35 Sligiond )3 (59 45 o
e /) addlas OF 53 (55505 B5 Olgm 5 5 038
Oy Srulow Ol a5 3 8 a5 5 andllas 53 opl 5l
ol S ol B> 4 S35 Jgd b d= G O 5 g
sl ST 5 clp GLOILs Jiale Ol b adlas 53 Jg
NS ol 5 Sl B Lalldss b g ls sme S|
O ialw 05 51 NS a5 OBl Ty ol
LR IR - L sl sne

YAY 5l g oS 05wt s adlllae s s, K 5,
NS sl slallns s (Wear rate) fAglw Cf’ (ol e
5 HI0 (gl mn soll gl ea b 0Ll 5 OW s
S PRy 3 0 33 b gl SLOINS i
(ol OIuss e Lol 515 (gl e (sl sl b

- P'Y S,l8 5929 (55 Fan 6JLJ Py J:-T OlNS 4w

005 3litl p g o O sty (8 simn Bl 31 O andlins
Bl e anglie B S L addllas b OLEy gl 5

Al e b addlas b slacsls sl,ls Coffey asllias
535 okl hiel 51 o gaae Gl 3l eslisul sl 4
b3l 30 GIASs Laassad sk LI andllae )
GOl g b addllas 5o Jy LA (g3leblsy
A osliul 35 o gan Bl 3l g o

= sl (g9, ©Whitman as ladlas 4y
L ole Sslis 55 als plowil (25508 5 IPN 5 S ST
o3liiusl glows of andllas 55 Aol ot 3,05 ol anlias
3550 53 5 3 ok ealial U1 5 T 51 o gnan G135
39y Sl st 53 B 51 eslial 4 (5505 LT &Sl
o9 Sy Jole by a,lh sy Jaes SHle yls
ey JSUTL Sooles s Olles 4 2 Joed 51
3500 Sk sas Lo (S Ol jlag 53 s HLE) AT al
B 5 b, S vy 48 Wisg obaised (g Ll
LS KI5 o s opl 45 Lz g ok )l ale3T g
Gt bl el Olgme e L1 3 50 Cou 1, Gudow
5 5= Oy 5 (Pin-on-disc) sl ;I8 29, .58 Jule e
O 4 Olidos 55 Olgi o 5 0o a5 555 55 Jol> ames
5SS

b 53 Jas b6 sl Kk FCoffey Guios s
(Pounds per wlod dly j3 dsg & L5 +/8 U g
Slis el & A;gui Ll .4& a3 8l s contacting unit)
colow 4> 2 (\O)Kerjci adlas 3b g, &l S5 L
Lo Sl fals Js 4 ale Ol 358 il les 4ha
330 S35 b ) 90 oS v Ay 2 es)ly 698
(Ol

L) 1 0l s bolts 4 edd Jlesl 55,5 Shigezo
s andlan 5o 53 5 Ja 55 (e VW/E B £/0) K ¥
\+MPa ,L23 31 “Whitman .5 S sslael K ¥ 55,8 5

+/0-Y/0MPa ,Lié “Koczorowski asdllas 3.5 eslaad



m>

Y oyled / YY 0)53/ AWM Jlo / dgde (S5 5515 2S5 dloes

T At el Ol mn S 3 IS (65 s Sl 5 05
.\.3\.: u’&.&ls P"jg o.\.b‘.‘.g.{'t

S5 A

) 6t il Ol il ST 5 Gl sla0IS
u_’j UL b\_..i'.; J%ﬁl 3 Q‘,Sb. 6\-AC)|JJ.> “ Ca.:m-;
A OLES S ale a1 WSl g g8l slaslas
OB Sl Oy Cad O3 b 4 4 g Ll ply
o=l O S slr 55,8 0 OIS o SIS gl 4 s
.5 gad eslawl gy 4 Ol

19308 g i

S—i i pse AU PP P TRCR P PO | R WO P
Jﬁﬁ“‘éa@ﬁ‘)&‘@'&‘dh@’bdw
B SIS

Olg=ny (8 5 Gl 5l 355 addllan 53 (59 45 ol S5
O 53 sdisls S 9 3 S e3liisl s o
55 03linal (5 55 VA (53 908 (53,8 3 5 252 p gen HTdemS|
Gl 5 posen AT S (65,10 Bl 51 andllas
C—aglis g plp Blod 515 ASL 0 Lo addllas alis o san
St p Fa—ar sLaolls dise 5l pan il 4
Sl 39 g andllan g 55 OIS gl Wged b (S
9 0 bedl sl gy by @ atey S S Ol
Sl sl conl K Fg g ekiS O mle o Ol
OIS 3B (B 5o &S ok AL andls gl
o3l O g SIS S St B san OIS

S r—an Lallls gl sl 31 S 55 sl s 5 g0

&bw

1. Hirano S, May KB, Wanger WC, Hacker CH. Invitro wear of resin denture teeth. J Prosthet Dent 1998; 79(2):

152-5.

2. Khan Z, Morris JC, Von Fraunhofer JA. Wear of nonanatomic (monoplane) acrylic resin denture teeth. J Prosthet

Dent 1984; 52(2): 172-4.

3. Khan Z, Morris JC, Von Fraunhofer JA. Wear of anatomic acrylic resin denture teeth. J Prosthet Dent 1985; 53(4):

550-1.

4. Coffey JP, Goodkind RJ, Delong R, Douglas WH. Invitro study of the wear characteristics of natural and artificial

teeth. J Prosthet Dent 1985; 54(2): 273-80.

5. Whitman DJ, Mckimey JE, Hinman RW. In vitro wear rates of three types of commercial denture tooth materials.

J Prosthet Dent 1987; 57(2): 243-6.

6. Pallav P, de Gee AJ. Occlusal wear simulation with the ACTA wear machine. J Dent 1994; 22(1): 21-7.
7. Condon JR, Ferracane JL. Evaluation of composite wear with a new multi-mode oral wear simulator. Dent Mater

1996; 12(4): 218-26.

8. Hu X, Marquis PM. Shortall AC. Two-body in vitro wear study of some current dental composites and amalgams.

J Prosthet Dent 1999; 82(2): 214-20.

9. Koczorowski R, Wloch S. Evaluation of wear of selected prosthetic materials in contact with enamel and dentin. J

Prosthet Dent 1999; 81(4): 453-9.

10. Al-Hiyasat AS, Saunders WP, Smith GM. Three-body wear associated with three ceramics and enamel. J Prosthet

Dent 1999; 82(4): 476-81.

11. Golbidi F, Moradi KH. Comparison of wear between Iranian resin teeth and Ivoclar teeth. Jornal of Isfahan Dental

School 2005; 1(1-2): 37-41. (Persian)

12. Shayegh SH, Ghorbani M. Wear comparison between three types of Brelian, Super Brelian and Ivoclar artificial
teeth (In vitro). The Journal of Islamic Dental Association of IRAN 2005; 17(1): 28-33. (Persian)



(O Ker 5 ol o3 inr ;S7s) O W PPN U <\1A ;

13. Ebadi SR. Comparison of wear between five types of Major plus, Super lux, Polydent primo, Super Brilian, Vita-
pan and Ivovlar teeth. [Thesis Doctorate] Iran. Azad Dental School of Tehran University; 2004. (Persian)

14. Poor-Fakhr P. Wear comparison between four types of Iranian Acrylic teeth (made by Ideal Makoo) and Italian
and Lichten stein Ivoclar artifitial teeth (In vitro). [Thesis Doctorate]. Iran. Dental School of Shahid Beheshti
University; 2002. (Persian)

15. Krejci I, Lutz F, Zedler C. Effect of contact area size on enamel and composite wear. J Dent Res 1992; 71(7):
1413-6.



