University of Mosul

College of Dentistry oo o2

Fracture Resistance of Maxillary First Premolars and
Bioactivity of Different Restorative Materials in

CL II Cavity Preparation

A Thesis Submitted by
Shaymaa Ali Ahmed Omer AL-Dabbagh

To
The Council of College of Dentistry, Mosul University
In Partial Fulfillment of the Requirement for the Degree of

Master of Science
In

Conservative Dentistry

Supervised by

Asst. Prof Dr. Ali Moayed Rasheed AL-Naimi

& 2024 A.D. 144%" A.H ﬁ




1I —

Abstract

Aims of the study: Assessment of fracture resistance and failure mode of
CL. II cavities in maxillary first premolars that filled with different restorative
materials and evaluate the bioactivity of them. Materials and Methods: One
hundred sixty maxillary first premolars were prepared for the large and medium-
size CL. II cavities. Each tooth was submerged in cold-cured acrylic. The teeth
were divided into eight groups. (1) positive control (tooth without prepration),
(2) cavities filled with amalgam, (3) cavities filled with EQUIA Forte""HT, (4)
cavities filled with Cention® Forte, (5) cavities filled with Tetric EvoCeram, (6)
cavities filled with Tetric PowerFill, (7) cavities filled with everX Posterior ",
(8) negative control (tooth with CL.II cavity with no restoration). The samples
were kept in distilled water at 37 °C for 24 hours, and thermo-cycled for 5000
cycles at a temperature ranging from 5 to 55°C. The fracture test was carried out
by using universal testing machine. Assessing the bioactivity of EQUIA
Forte™HT Fill, Cention® Forte, Tetric EvoCeram, Tetric PowerFill, and everX
Posterior™ was done by making disc-shaped specimens measuring 10 mm in
diameter and 2mm in Thickness. For 28 days, each specimen was submerged in
25 mL of phosphate-buffered saline (pH: 7.4) at 37°C. The compositions were
assessed using a (FESEM)/(EDX). Results: A two-way ANOVA revealed
significant differences throughout groups (p = 0.05), and the Tukey HSD post
hoc test revealed that the highest fracture resistance was everX Posterior’ filled
teeth (1180.9059 N). The lowest fracture resistance was EQUIA Forte™ HT Fil-
filled teeth (254.1680 N). The bioactivity test revealed that the highest Ca\P
ratio for Cention® Forte was 1.86, while the Ca\P for EQUIA Forte™ HT Fill,
Tetric EvoCeram, Tetric PowerFill, and everX Posterior™ were 1.46, 0.66, 0.69,
and 0.71, respectively. Conclusions: Teeth restored with everX Posterior™
restorations showed highest fracture resistant and more favorable mode of failure
than the other group so it indicated for large cavities. Cention® Forte showed

bioactivities more than other groups so it indicated in deep cavities prepration.




Jua gall daala
i) b Al

s sl L) g 4y glal) oY) dlaf guall B jussl) da glia
£ 5 Cra iy g2l yuaaad B AAlAL) drasa il 3 gall
|

Lo e Al

ELAI jas daa) o plagd

el Al i) il S (e
UALAS;\ é ‘):LL\.&ALAM 33\.@.&: d:\.\ t_ﬂ.\u::m o) g)as

il JiaYl #3e a5l

il

eadll Bl sa Ao, )

ISEER 22024



dadAl
sdul all calaal
J\ﬂﬁ;;ﬂad\%;ld\éjy\«ﬂ;uﬂ\g S e gl e Cayglat Juid A5y Hla g ) Al glia aps

ey saill Gl Ay slall (Y1 Glal sl e Ui (i s Aile jrasd &3 sdaddiesall 3 gall g (5 k)
) Ol i a3 3l allaad) @il SYV B s JS jee Q3 anall lagiall g Sl G gl
caxlaWU B2 slas Cyslad (Y) ¢(Gase 2lae) (50 (LiuY)) Positive control (V) .le sans L
(5) «Cention® Forte = 3¢ sles a3 slai (4) <EQUIA Forte™HT = 3¢ slas iy glai (T)
sl (7) «Tetric PowerFill = 8¢ slas ayslad (6) «Tetric EvoCeram - 3¢ slas iy slas
& (Bsda Osn CLII <93 ae all) Negtive control (8 )ceverX Posterior™a= 3¢ slas
o v vn baal Ll ys W ysai iy el Y§ 3ad Aysie da 0 YV dic laiall elall & cilil) Lass
DL AT oty HuSl s ) ja) &5 Aysie da 0 00 1 0 (e o) ST Bl s A ja die 550
Tetric s «Cention® Forte s <EQUIA Forte "HT fill & (s sead) aliall ani o3 231 sall <1
e JKE e clie aia JMA (s everX Posterior™ s <Tetric PowerFill s <EvoCeram
i sl oale Jslaa o Ja YO Adie JS e o3 clagy YA 320 an ¥ aSaiigan Vo o ylad aly

(FESEM)/(EDX) plaainly ciluS jill ansli o3 4 500 4 3 YV die (V, € 1 a5 hagll &8 ))))

:@lﬁ\ﬂ‘

Tukey JLial iS5 ¢(+,+0 =P ) Cle sanall (5 S SEEA) e ANOVA Ciis
(a8 VYA, 2009 everX Posterior™ be sleall (L3 <€ Sl 4a lis el of HSD
ebl (s Yo £,V 1A ) EQUIA Forte™ HT 3¢ slaall liaut) oo oSl da laa J81 cuils
dawi ailS Ly (V,A7) Cention ® Forte - <ulS Ca\P 4w Jleb o gsall Bl s
everX ' sEQUIA Forte™ HT Fill, Tetric EvoCeram, Tetric PowerFill, J Ca\P
Sl e YY), €T 4,10 4N Posterior
i slie el EverX Posterior™ e 55 ahiinly Lgasa 5 o3 il Glnd) o jela scilalisiuy)
Boasll Caglatll 8 Lealadtind (Say S (s AY) Ao ganall (o dee D ST i A5 5k el
Deand i Lgaladinl (S A 5 HAY) Cle genall (e ST G s sl Cention® Forte ekl
Alpanll Cy glaill



