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O ABSTRACT 0O

Aim: The aim of the study is to evaluate the effect of the fabrication technique and
material type on the fracture strength of provisional crowns to determine the best material
and the best fabrication technique of provisional crowns that achieves the benefits of using
them .

Materials and Methods : Using 3D max software a Model of prepared tooth (Upper right
incisor) was designed for receving a full-ceramic crown with (1) mm rounded shoulder
finish line and convergence angel of (6°) then 20 metal specimens in a form of the previous
designed model were printed using a metal printer .

Using Exocad software 20 provisional crowns in a form of upper right incisor were
designed then using CAD-CAM technique 20 provisional crowns were fabricated and
divided into two groups (each group contain 10 provisional crowns) :

The first Group : (10) Poly methyl methacrylate (PMMA) provisional crowns in a form of
upper right incisor fabricated using milling technique (Shade Al) .

The second Group : (10) photopolymer resin provisional crowns in a form of upper right
incisor fabricated using 3D printing technique (Shade A2) .

Each provisional crown was cemented to its metal model by using non-eugenol temporary
cement then all specimens were stored in distilled water at 37°c for 48 hours in an
incubator, later all specimens were subjected to 45° load on the incisal-middle thirds
junction of the palatal surface under universal testing machine and the maximum load to
produce fracture for each specimen was recorded in newton (N) .

Results: Significant difference was observed between groups in the fracture strength
values at a 95% confidence norm and P-value < 0.05 . The first group specimens (PMMA
provisional crowns group fabricated using milling technique) had a higher fracture strength
than the second group specimens .

Conclusions: It is recommended to fabricate provisional crowns of PMMA material using
milling technique to achieve the benefits of using them, superiorly than photopolymer resin
material using 3D printing technique .

Key words: Provisional crowns , Fracture strength , CAD-CAM , 3D printing technique ,
Milling technique , Photopolymer resin , PMMA .
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5 el U8t il Adee JLS) 5 e lase Y Alelid) e ALl Glaeg distl Ay pen 5ol
B ek Al (ladill pren ag & Cua ¢ [10] Ao gadaa) 854l Glaill ASplSaal) Galiadl Gauas Ul
4381 (30) 520 (300-550) NM o 1555 32 (Ultra violet) dsdill (358 axi¥ L Jod Lals Calss
 [16] (Rxiaall 48,50 ciladal G )

slSladd Aglae ¢lld 5 duals dlils (yen delus 48 534 37°C 8l Aayay Shiall sl 3 Al Lais
OISR D (gl @l b Jeany Lo )l il e Jgeanll 5 dypadll 23l gk

ity PMMA 53l (e degiad) diigal glagll (356 95% A&l (ssiwe vie Gl a8l copelal &
dcLlll 4y, Photopolymer resin salk (e desuadll &5l olaall e Milling technique Al
A jral ANV giie dad S Cua LSO Leiaglia Cua (e 3D printing technique abay) 48
. 0.05 4l (he

oabil oo le & Milling technique iblall iy iediudl PMMA (alil of cadl 058 8
Wyl 5 bl aliill sal e Caliill ) gam B ) 138 [9] alasiu) gl (335 5 (e i
O O (b ¢ SO Aaglia 5 Al 558 ST Ll Juondl 41K Ll salal) oS 5 [18-19] Al
el < 3D printing technique se) 405 deldal) 4y deiiuwdl Photopolymer resin sile
o3 i) Al i 5 [16] ald bt Baay an BaY bt Aleal s 4 [6] (AY) Sk Ak
O S GEAY) Gl 5 AT dga e ¢ [20] RS Lpalin o Ul iy e palil) Bl e 8
b i Grgan oy 38 ol A e Ll deaiidll Cilimayd) 5 iliay il apenal] Al il
Lase ala) 406 dallall Gilmay ) asesill Gilmay (e 4l vie (St J Gile) iagsaill apenst Cale
i Lae de bl dlee oW @ladall n cilgad (a8 8 ¢ [20-21] delblll ddee o oUaal igaal
el Raglia 5 Alie 5 88 5 RS palall o Lla ey 13 5 pahadl i) el 3ol
Ay g Iy it gdadll eaiall UGN de sadaall Culidall (py Cipeaall Lol Cans HLSBU g gudadl)
. [22] Linetal

A s B Lals dlbla Gaca dele 48 34 37° € pla dapay hidl el 8 Gl L aumy of WS
aald oy ol ) e i of Se el gl pabaial of 3 ¢ i) I gl e ik
Ol S5 glb s b e 5« [23-24] Al (gl aiaglia Corimy 5 (gl Jdb a5 4SS
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lans (38 saamie ik (<3 3D printing technique abad) 405 deldall iy de guadl Al
Do s opsh 2 5 plall clagae Judls @3l Lase ciliadall o3a cp Jaany o Wl s (555 28 and)
Ladidll PMMA (ol of s ¢ [25-26-27] plail) o2 A8ulSual) alsall linca 5 oY) &
Al il 5 Lalas ST 5 daabie J8 0685 38 Leaia ik s 5 Milling technique ddalall dsy
de bl ey Aleliie e Sl Glaay ol o Jandll e 4l WS ¢ [18-28-29] sl (aliaiay
oladll Galiaial 33y s 3 3D printing technique slay) 4 dellall 4, d35a) Glagl) delia
Loadied) PMMA (il W [25-26-27] SLa&DU daglin Jil Lelan 5 o Lall 20l 53¢y de gimdl) didyall
L)S3 LS [9] alasia) cpal (385 5 e i Galdl oo sje a Milling technique il Al du,
Shin et al 4w o @y Gaaits ¢ [18] Jol& IS5 bl dlee Jai€s 38 oda op3atll 558 Dl 5 Gl
. [30-31] Song et al 4.y

33le (4o Ao siaal) Dgall lagill B8 agiuhy B Isang Cus Alam et al duly ae a2 RSl cudlial
e siadl dydl sl e 3D printing technique alY) 4305 de Ll 4ay photopolymer resin
ehak Alam et al old ) &b %y s ¢ [32] Milling technique 4kbal)l 4 PMMA sk (1
s & G el a8 4 Ll 5 Le (DA Lgtielia a5yl Eisall Glal) e A€l ol laay|
Cagyl 3SLaal Aald Akdls Gaua dele 48 324 37° € B Anpy Hhie cla A Sadll e jualie aea
A sadll 230l

e giadll gl Hguall G5 agiulyn B lsaas Cus Falahchal et al duys xe Sl 138 il calid) LS
L5all euall e 3D printing technique abay) 48 de Lkl 4 photopolymer resin ssk
praal A DAY ) b g3y 38 ¢ [33] Milling technique 4l i PMMA 30l (4 Ae giaal)
c (358 ek Aygly s olad) 5 e — Dlany EDA AL et (el g ) Al

Ao g gall Agall Glagil) 308 agiul)y A Jsaas Cus Martin-ortega et al auy ae Gaaall aa ils s
assdl glagll e Milling technique dkall 4y PMMA 30l (e deguadl)l 4l cileyll 348
Sy Lad 3D printing technique 2ly) 48 de Ll Ay Photopolymer resin sk ¢ de giadll
- [34] LSO Lgtiaslia

Lgall Glagll LSV daslie o agiuhy 8 laay Cua Sakr et al duhp ae Gl 13 il sl LS
aslia e LSt cul Milling technique dkhall iui PMMA 53k (00 e siadl gslall J¥) claliall
Aa) A el dgmy Photopolymer resin sl e dcsiadl Asdl  lagll LSy
. [35] 3D printing technique

O e suadl (DiSCS) oalAY) (5 agiul Iy Cua JOSHI et al Al ae Canll 1aa il i)
Photopolymer il ¢ de siadl (Discs) ual@Y) e Milling technique i) sl ius PMMA 33k
. [36] L&D Leiaglia Cua (e 3D printing technigque a1 4D deLlall 4 resin
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(e degiadll (Bars) gluadl (3si aginhy 8 lsaag Cus Shenoy et al du)p ae Sl s il gl
ke (e dcsuadl (Bars) gluadll e Milling technique 4kl dssy, PMMA sk
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. [37] s
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3ale (1 desiadl Al el de seadd 40l 669.5 N 5 Milling technique dk)all 48, PMMA
Lassia ge paill 63 43)liay 5 (3D printing technique slY) 455 4e Lkl 4s; Photopolymer resin
486.2 N 5 , S duall; 606.8 N) Singh et al duyn 8 3)5S3) ald) AUl Gyl die (sl (8 o
Ll 721.77 N Jolmy L 1 73.6 Kg) Bonakdarchian et al duls & 5 ¢ [38] (<olpl dually
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o L

Gluagilly claliiiuy)

ity oie suad) (Photopolymer resin — PMMA) giusyaall Giisldl AS o cand) 138 (g i
380 Aga Gladi aheal lagaladin) oSay Jsill e (3D printing technique — Milling technique)
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