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Background: The acrylic denture base must exhibit minimal water sorption and surface roughness to ensure comfort, aesthetics,
oral health, dimensional stability, and strength. This study aimed to compare the surface roughness and water sorption properties
of acrylic denture bases fabricated using conventional and CAD/CAM techniques.

Methods and Materials: In this in-vitro study, a total of 24 specimens were prepared in disk form (21 mm in diameter and 2.5
mm in thickness). Two sample groups were compared (n=12): heat-cured acrylic resins and CAD/CAM milled acrylic resin.
Surface roughness values (Ra) were measured using a contact profilometer before and after polishing. Measurements were
conducted at three points and an average value was calculated for each sample. For water sorption assessment, samples were first
kept in a desiccator for 24 hours and then the dimensional measurements were recorded using a digital caliper. The samples were
immersed in physiological serum and incubated at 37°C and weighed daily until reaching a constant weight, followed by desiccation
and daily weighing to determine final constant weight. Water sorption was calculated and reported in pg/cm3. The data was
analyzed using Independent samples T-test. The significance level was set at P-value<0.05.

Result: The average Ra values were significantly lower in the CAD/CAM group compared to the heat-cured group before and
after surface polishing (P<0.001 and P=0.003, respectively). Similarly, CAD/CAM milled samples demonstrated significantly
lower water sorption rates compared to heat-cured specimens (P<0.001).

Conclusion: The CAD/CAM acrylic dentures exhibited smoother surfaces and lower water sorption rates compared to heat-
processed acrylic dentures, making them a more effective choice for denture fabrication.

Keywords: Acrylic Resins; Denture Bases; Surface Properties; Surface Roughness; Water Sorption

*Corresponding Author: taghvam@yahoo.com

> Please cite this paper as: Mohaghegh M, Ansarifard E, Erfani Zade F, Taghva M, Pouladi Z. Comparative
evaluation of water sorption and surface roughness in acrylic denture bases fabricated by conventional and CAD/CAM

techniques. J Mashhad Dent Sch 2024; 48(4):975-86.
»>DOI: 10.22038/jmds.2024.25157

Copyright © 2023 Mashhad University of Medical Sciences. This work is licensed under a Creative Commons Attribution-Noncommercial 4.0
BY NG International License https://creativecommons.org/licenses/by-nc/4.0/deed.en



https://jmds.mums.ac.ir/article_25226.html
https://jmds.mums.ac.ir/article_25226.html
https://creativecommons.org/licenses/by-nc/4.0/deed.en

<W‘l> £ ol /EA 0,93 /NENY Jlu /e (S 3l is 0dKZils alowe

o &3l G ST S Lt 12138 (odaw L g § T i om0 S 3
J9ox0g CAD/CAM gy &

Feo¥ o105 195 acgano ¢Tosly I g8 aebld '8 33 (g 5Lail pled! ¢ ' Gazxo Lo

Oll e 3 3l (S 39 pole olLG1S ¢ S 3uilasd 0aSiGlS ( Slais g 359 5 09,5 (JU yiogu Olidxi 35 wo ‘)Q.ol;&.wl‘
ST S s 53 e SRS 85100 29SS gy mls i 4
Sl S S 53, e oSLESIS SIS oSS 3 Lo 1035 bt
Ol 3y ¢ 3l (S5 gl oURLAI1S ¢ Kb 52ili0 0SS ¢ o b 3794 09,5 ((gruatt sleiwss”

VP /R/F: 00 80 & ,6 AP ¥ /0/1Y 1l &1y & 46

lous>

Ol s Cuodlw 5 Cublige el ¢ (o) U il (oo Cigatid 9 Of e (lme JBlas (110 3aly (0 ST s 1200 S 340N
9 Jyere (g 99 3 &, 5 4 (ST G e O i 5 (e Ciguis e anlllae (S (el 1 23 @lodinl 5 (53l
3,5 oy 2Bl byl 431, CAD/CAM

axdllao 09,5 93 ;5 (yio (we¥ ) pha8 5 yioao /D Cooliud L) IS (S diged TF aluni ¢ dEuiglo;l axlline o 33l gvgy 9 Sgo
oolisaal  (RA) g 525 23l - sl sy &2 CADICAM U 51 35,5 5 sl S 51 03,5 1= V)58, 41,3 gl 3,50
Aol diged yb (615 bawgio jlae Sy g b elodl Aladi dur 53 W 58031l (655 1) S b 5l aar g S (owled yegkdy ]
51 03wl b (gdlasl (6a (65 B3I Lpaant g S (60T F SWid [ Cslw TF Cuto @ Tl B diged «of Cd 3,0 (gl5 ol
039 4 Oy U ailjgy g WAl 4980l 15 (Gl 42,0 TV (5lod 53 g 0l y9abgl (gl 3ud o 53 diged il S JUd Ll
S 2 059500 o 1 Ol s Caled 3l plondl (s Cal (359 ot Gt Al59) (32595 9 (005 S Ly 9 ik (59 Cutll
P-value<0.05 ;5 5,05 oro ghaw (8,5 41,8 Juloxd g 4y 3505 5,90 Jime (I (39031 51 00l b 1 0315 .l (10135 5 Ao cxSo yio
cd S )8

390 oS ki BB y5b & e CB Iy 1 ans g Jd (Il 09,5 b awglie ;3 CAD/ICAM 59,5 13 Ra yalie (ke Sgld
31565 ol s 6 b & O i 53 CADICAM 5adb Ol 5la aiges ssli 51 & (P=0.003 5 P<0.001 casy )
(P<0.001) wisly oyl ouwi 0315 €yl y> (b digod U dus o

ylyn b oawd y0310 51 Sl 5T S 35g 5 1 Cand (8 pi0S Ol iin E 5 g yidlo zohws CAD/ICAM Sl 151 W39 36 gad dRud
)5 Jia Fgp Gl Gl 55 Fge QL T,y gl o Wsls (L

Gl i el Coguid (pdaw Cluogad ¢t ;200 Sy ST 0155 S Gl Gl

AVo-A1 2?,:)\.0—5'4/ EA 095/ Yoy Jl/ .\.@.:.A é.i}é‘.\}: AL ]S A.I;u

Ol ¢ 3t ¢l Sy pole oINS ¢ S jilid 0ASLESIS ¢ SHIid (S 395 095 ¢ )lobiwl 1 JLES (Jjee il e ¥
Email: taghvam@yahoo.com




(LR 5 Gaome Lw)

..... 5 ke Cids 5 ol w0l oL <1YY§

Jl e 2als b Gl bl asliiul ol 0 53 SleMb
Fl Vobley YU cale, Vb s (glg1 Y
OsnelzislS oS (ST LBl als 5 Gkl
Al o PSSy 5 29 S

cile gla Ul sls CADICAM s, wules
om 4l Jsl 5 VDO 5,55, o6 5 5 6,8 B Jae
05 3 el ) 3 A3 o S Sl s SO
o=l 9 YL S8 VL e s 4 (alaws CAD LIS
Sl il 4 36 e ol 3 osd e S
3ot O cole i pmer Al o GRS
RN I PUUP PP

o ST (Sns 0 4 bdes s @olal Ol
ol 15 (Ko O gl oy BB 5 T Dl O s
Ll s QL Ulge b el 55b 4 b Sy
O Ske e b of G Ol V00
Sbe of Gl Ol STas S s cowl mglem®
4 A3L e HO/MME ¥Y ADA Ly odd b s ST
ST s oo Gl dlanly 4 035 Gl BT 2 6l
#5s W s Pl amgy (Vssd (o B L0/YY
B o 1 ol e Wls (o 55 o ST 2 0ile B
O aas 3

e Rl s S e s Sy S S
g8 e St Lol Ul 4 &5 cul Dlo
35 o e phe g sl DL s ST
b bl S Sk Ol A3 5 K
Cogid Ol S Ol Gb O g sl i
deis b ASL FYL 5 05 S /Y (RA) e
e gl el (09 S O gl 1S 5 SN
Sl ST o3l ol gl Sy SU v s

P Y-PY

JoS G (9 0beys o 5 dglie S e JulS 59
ad, Cws H bl 51 S g b Ols &5l
Slr o ) o XS (0 5lsl 1) JBos s
s 514 5 s 5l A5 5lb s Ol (g S0
S AKn ol s I (5515 sl Al 5 4
5 e Ol b gl Wl s e JT oyl esbe
5,8 15 s Olube 86 cow 5 ASL 1) el
@b e 5 S Clogas fal peoes
Dasl adls Jpd BB ol 55 5 el

2B e e gl Al s ) 208 )
0 Sl el b (g ez 51l edd (e
vulcanite 5 <M STl DU, Ly ol S b
Fol S L ON S fe (5 2s gla e Aee 5390
T 558 oo -l

J5 cqlos pog alex 51 Fslie SIS s b o ST
SO Sl Kisd g 4y SO L anie
oslo Iy Fap Sl a5 Sl mle 5 35 T 51 eslinu
(i).cﬂ‘ 55)5 Js

3l S e 54 Sl 6l Foline gl SOSS
oL By B goled Mg By dher 51390
S5 CADICAM g, ayF dpe gy plo
aw oy p DENTCA ST (31 S 5 5 ol additive
ol SesS Digital  light printing(DLP) (g
o9y - Wieland osS 9 Avadent eSS« Subtractive
SIS W e g, o9 o esliiul DUyl ST S Jsens
oV -l

(Sl slaxs 2alS Jals CADICAM iy, by

u»L.J R Fsp il OISl (D leMb! (g 5w o 3




<WA>

£ oo lad /EA 0,93 /VE0Y Jlu /dgin uS..Z};J‘.\J.: 0 ISils aloes

(Asiga  DENTABASE_007, Sydney, o3 yeuh 55 53
A 5,50 il Ae\Y/0V 5L s, 40 Australia)

(Asiga composer, CAD |33 ¢S 4 STL LB e
g5 5 348 VY sluas g ol Jaxe Sydney, Australia)
Sl o amjs v auly LSTL LU s ead > b
VIVE UV andl Gl s . des 8 ooy esbel le
w8 a5 ash YAYA &Y a5l 0L 5 Mw/cm?
alons 45 YA 5 aids A b &gl c b Olo) e . AS
(ASIGA-Max UV385, ,y » 4 alg kb o b3 S
A5 8 Jazs Sydney, Australia)

ankad i Il Lo g5 ol T 4 0k il (sla 4 gas
Gl 31 Oliseb] g s B I Sl 4o
Juonan) plom 53 adds Vv Do 4 ol S eend
S gy Al 0 S 1 E A A1 ST
iz B 15 BB dass 45 akds Y0 e 4 JSUI S
L post curing Al 3 agl ¥o 5 aids A Side 4
(Lumamat 100, Ivoclar ol&aws Jaw s _iiul b andl
s Mw/cm? V¥4 b wud b Vivadent, Germany)
el ol 5 aile axyo Av gles 5 M YAS £ 5s Jgb
AW

BResy LS LST gl wgel cile oy
Triplex Hot; Ivoclar Vivadent AG, Liechtenstein,
CAD/CAM L ST 4 sae VY slaa Germany)

S e ¥ oculbesy e eV ki 4 IS8 Ses
S35 b Gsed slal 5 s Ll S A sl
S L B JAA 3 ) A eslaal ‘5J“9S‘J.3‘}I

S Ly sdd » (Bisico, Germany) s ,ls0 Y
S 0953 Jas Sbow aes 09,3 CADICAM L ST
b O gl @8 S JolS OAS s G oy B S 1B
Vo ol by s bglsee 15,18 5 2ws 3b Of 5 IV

ot 5 Jba 09l ey cblag 5 Al
S opd oo obml Y glos b gla any 53 08 ge el
I el b ST s (el s sl 4
S Sl 505 Vssd s e Sipts
o RIF gl b gl e alple 5 25d o pdaw
(\.\)..\ab
S op ol AERLLST adlas pl el 5 s
4 odd il (b ST o an 0105 LT 558 st
Olie cJyome B LSs, & Cuewi CADICAM i,

s i e OF Dl b gl

B gy 9919

AL O aneS s s 5 b
<L) 4> IRSUMS.DENTAL.REC.1399.103
L R R i
(Asiga DENTABASE- =l CAD/ICAM
b S Jaeme 007, Sydney,Australia)
(SR Triplex Hot; Ivoclar Vivadent AG, Liechtenstein,
g AL adlas pl 55 a5 8 plosil Germany)
s Steinmassl ol las B Sl s e
90/ 0 Wi 38 da ys b as 8 eslizal (901K
Pl 5 i S5 Dl 53 ko3 40 addlas Ol
PRI S IO P SR IVCR PNV
05k o393l sl a4 Aoy Yo caddllae s a5
V£ /0 a4 JSE (SKewd 4503 Vg gomms )3 ams
Al e e YEV/0 Culbed s e

5o VY L S S 4 (g5lme Jus
CAD,I3 5 53 jo Joo YO Culind
(SolidWorks 2020 SP2.0 Dassault Systemes Societe
0F Soyawe & diged p S > b Anonyme, France)

S T AR A




(K 5 oo L)

..... 5 e St 5 o i Ol sl <Wi§

contact 25, L (Ra) odhaw Cigis Ol
(TESASA, g 25 o&Kws Ly profilometry
As 8 o5kl Rugosurf, Bugnon, Switzerland)
NG A 5 o Sn /0 0) S5 b e 23 gt
b o (55 b 6 1S I S ea¥ Jsb 5 g e s
Ao aslis Hlae Olge 4 450 2 6l (RE) mhaw
Ot 3 J Bsei o gl p S a 5o I S b S
A ROl 5e 4 Al aw nl (Kl 5 4 plonil AL )
b 4gad plod (5,8 o3Il .l aib Bl )5 4 gad pehas
xS Nl a5l S s ad el Gl S hw s
OV 48 o IS oKz

b wses Il ool Dl Ol 58 e300 sl
(SIGMA-J3580w 5ol ,5Kws js cole YE O
Yv+) bs L ALDRICH; Taufkirchen, Germany)
bug b 630 Colied 5 3 e iS5 15 a3
(Electronic  Mitutoyo Caliper;  Jbows oS
abd 4w 53 jede 0/0) 35 L Kawasaki, Japan)
w8 K s ahl aw 5 Kle 5 LS (5 8 o510 ks
dpep G MM a3 (V) 45a0 2 o2 S
h 5 wges ki d Jgep cpl 55 . awlesV=n(d/2)2h
Sl o Wged B Tl

(S P g5 o ol (St S BT 5 s &gl
(MUVE | 5 551 olms 55 jud (oo V¢ ooe b pliS’ 2
a>,3 YV£\ sles L cooled incubator;Es250, Turkey)
B b Kb b (g5le wlie g2)sl S Sl
LS (5 1 (A5 03ls 1 5 SG,L Lz 3 b & gl

T S iy SKS 4 b dgad Wy, sk 4
b aas S 8 Jlaws b ol ;b 4 5 Las

dry g A0S 0> A ged 59y Sasby B S A b

Sy ) oS e 05,5 SU 58 ad 5l (g e e
Ggod g didd o o 5l Je Ceamd 93 g DS ik
Lug S 4 cuwl 03k bla=l L CAD/CAM sl
)".JJ‘ ol .SJ..U\S j| o= A C)\:'- Jﬁ‘l )" ),,\S
o 4 @l 5 539 (N ST et a1 S 55,
090% G315 4 O 51 oy 5 43 B glone (0 90
S L e oKis ) Jae Lol A esls L5 W
wils y Sal ST 5 e85 515 MPaY v Iy uam
4@5:\" QMQ%L@JJ)}M}‘ﬁJGQ{‘J\%M&M
fL&,:Q&bYQMQbIﬁﬂ.Jéb"éngLﬁ@ﬁ
Cola VG 5 318 (Bl 3 VE les b p S O
G)l&jbubﬁj‘m.ﬁaa‘bj‘}dq-)b\"6\.4:):
Cogr 5 b s 5 L gl ULl s o ST 05
uT Q99 celw YE Q.Lod.ga.ﬁ\.qzjle ‘_;UAJ.A‘,S"A ERTS
kST &5 VY ol s 3,15 GBI sles b e
el oy MM YaE+/0 Cales g mm YAEL/0 a3 L
S e e bt S b AL

o Al s elsil e 53 S e s (bl
Olay & b ol o 600 grit sdsle dyl,S Sl G s g
800 ogler LS IS dhowg 4 oo 4l 40 Ooo
9 el ) @B b Culg jo 5 4l A e & gt
S b il ol S as) S ek s
le 4500 g LS 2JL 4306 Q0 Sode 4 rPMYEY e
S b calg s g et Oy, o 5 P O wy
Ll ol 5l OLSG sl 4 Lad K25 Jlozus
‘5}; oIl g SL g esg Ol wilakad &:JL: ol

A esliial dyd oS S 1 4 saip gl p S




&

£ oo lad /EA 0,93 /VE0Y Jlu /dgin uS..Z};J‘.U.: 0 ISils aloes

A3 8 A Sl e

P
abi aw 53 00 (555 o3Il b 5 gt S0l
,;J;Rau»uaﬁp,mwwauﬂchﬂﬁ
O puly Ra el Cogis il A dslis o5 8
il gl 3 Sl S ST b wiged 5o b
CAD/CAM sla G305 (sl 5 YYAYES /AL (oS
Apvalue=/+ v+ 1 ¥)AE aloes V/VEY E /YFYY
Gl Lo 53 Slas Ol 5 eaw igis Kl
05 S0 /YO YUE/IVYE 0kl 2l o 55 S Lo 5
55 CADICAM la 405  orhw Cdgid &l o
holes 0 Sen /N IWVENER a2 e
35 ol o N ols 0L (T gla s 2 S
St bl Bl 5 e Cigis oKle

() Jgd= Nl e ) p-valug=+/++¥Y) 55

059 4 ba &gl 59, VY 5 Ly KA 055 aads )

et ik (p B hen 1/0N 51 S G55 o sl) b
w815 ISk ol HEKs s b G
VY (les b LSSl s b Gsed sl 5K
S wsed Cole YE p B S 15018 Sl 4o
(A&D GR-  Jlows 45y by Lad 7)1, 5l5ms
W 5w s 5y p 8 4/t 00 ) s | 300,Japan)
6&.4.:(;6@#4 S feS b & gad 859 s Gy,
oslizul (M2-ML)V Jgep 51 Of Gl Oljes s
M2 ool 5> 803 5 g Ssed prmL gy S
392 4303 02 Vg O SB35 g 4503 0
Sbl sl ooy a4 andllas 5l ool Cows 4 (sl osls
S 9 Jie 505851 5 Glome Bl il 1 Kka) oo 5
Prisma 6 Demo(version |3 ¢7 Meslaal b o)

6.07,C Graph pad 1995-2015 Graphpad software |,
O35 Jboy .23 8 415 bl w350 INC,USA)

3558 B ol B9 S 9dS 05031 Aoy 43 L 03l> w55

ol 5l a5 L3 CAD-CAM 5 coule £ sla & 505 (orhaws i i s Gl il 5 Kl 1) J g

CAD/CAM J; 5T coube S b ST
p-value
(mp) (mp)
AR UABESRAN Y/FAY £4/47A8 S
o 5
ey ARAR AR R XY YYYS
ol 5 s
(/344 ¥ YAV
4 AN i Q}L&S

55 09,5 /Y 3 7S CAD/ICAM o f2dly s & gad 53 oeaw &g

o 3 J3CADICAM e s ST nbaw i gl alS

Corwls S gl & 903 53 Oljme opl 5 o3 AV/E 2L 5

i 3 gi Coulbe £ s ST o 2L sla & ges
s 55 W5 . azsls CADICAM s ST a5 Conmas (5 ok




(W)Ker g Goma ) }ﬂﬂ@ﬁ}yiykMdeJJ <iA‘ ;

ol g3l b Sl ol (Y1 503) L350 Ao 3 4V/E

(P:'/"\)"’J‘. J'éh&‘ d?"j é

@@ RCAD/CAM
@8 R heat cure

Surface roughness (um)

f\
'

OY'
<

CAD/CAM ; (R heat cure) csub 5 sl 4 i (RA) oehas i g 5Kls duslis 1) 15 903
b 51 4x (R CAD/CAM)

25 2.382

1.143 B unpolished

[y

M polished

surface roughness(jim)

o
n

0.2026

0.1436

o

heat cured CAD/CAM

oSla 53 cnl o I sl DL (55 lT sl ) VAR /000X oy b S sla 4505 o il Kk
(P=0/0001)5 5 ,lstine g Ll Bl 3 CAD/CAM sla & 505 ol ol 5 Kls 4

¥ 15 ga3) s anwloes pg/mm?3 11708 £ + /¥



Journal of Mashhad Dental School/ 2024/ volume 48/ number 4

<982 >

CAD/CAM 3 Cuuls 5 (sla 4 gad ol o Ol s Gl il 5 uSls daslis J gk 1Y J g

; W
Lo 1l oSNk )
p‘VaIUe )ug/mm3 ug/mms S X o a}}s
Y VYT csube S b ST
WOKER! —
VAR VY0¥ L SICAD/ICAM

3 FeS (32 POIMM?) 3 15kl 5 Slome Ol ST 5105 8 53 8 OF Dl Oljes 3525 00l b

~ 207
&
:
o 151
=
g
= 10
e
-
=
@
5 5
L
z
0.
<
S
X
&
%\‘
Q{F q‘-.?’

B W.SCAD/CAM
@8 W.S heat cure

(W.S CADICAM) 5 (W.S heat cure) Cormbs 8 sl 4 g0i ol o (nSils dmlis ¥ 515 503

S WO WP PICOPRYA T o T -TVA 07 FAPRRS
ks b mhw 55 CADICAM  la & gel
NV ST RN VK PR ES TR SR VAFA W SYDR I 1%
TAVER Coule S gla &0l 5 ek S5 gis O s
05k dwlowe Ao ;3AV/EE CAD/ICAM la & sed 39
D i Sl E sl bged s pdy L Olpe @l
O R B B s
. CADICAM sla &gas ;5 9 VWA Ha/a00nY

A amolee pg/mm?3 o ¥reEy Y08

o
Sl ikl 4 s Lol ol s
2B Ml s s S B g b elE )l S
b oo O 5 26 51 oS a3liil Ol jlow Cuilo gims!
oule B STOT Dl Ol 5 (el & g Ol s
4.4 Compression molding eSS law o5 aSlvoclar
S5 bw g «SCAD/ICAM ¢ Asiga s ST L 1, s
&5 £ 4 Digital light printing (DLP) (gss 4w &y
St KU L b5
e SO gi Kl s 0L ol axlas e
ol e 53 S b B b Wl 53 sl O il




(LR 5 Gaome Lw)

..... 5 ke Cids 5 ol w0l oL <1M"§

i S i b5 g el p 5l ol anlllas
‘,w;.».bu._qdﬁL_aGRa slae o LS ealaul
9 Lﬁ‘i})‘ S sl & olss ‘) ck.—: alads CﬂfAUJS
9 AL b el sl g 5l aS (S ealitel dwslie
O, sl osliznl b b 2 53 5 Sl oo
¢ 01, Kea 5 steinmassl adlae s ulal
Loy pus Slas C_,h.d 5,1kl Ky | P Ko
Lbad plxil 5 grid Yor+ plu sdyle WLy LIS

/0 ol L & Ra bw cigis high luster

T 53 b Kol 5 Kok Al alows 0 S
P Oy sl (B sk 5 a3 plonil Slas
S gl Slo bl (Sbeals bl g el
3 Korid 5 hdly Ol 5 oy 4 als (ST
g8 b Pbu mhe blo 5 cul S osle
i oS b g o o 2 3 5 o ST S
ol Slaalie s 45 ghiles il Bl s ool ConS

£ 405 4 Coms CAD/ICAM sla 5405 ki S5 andllas
oy S Gob 2l (55 Dl mhw Ciule 5 sl
ST gl W DVAIDWaIN adlas 3 el
e 5 (S sd 5 daw gl Bl 5ICAD/CAM
s Srinivasan Lsp b gl L 3l e
kST b Cigis &S dn S oI TO0Ken
ol &S AslL (g lalae Lyl Cswle S s CAD/CAM
Slr mled b Ghay Sl eslil Jds 4 L5 e aoms
il b gt (5, o310
s Bidra adlae adlas oul 51 ol o]
Llod 5ICADICAM s ST 055 s p oo V0, Kan
oS Sk 5 oS S (e Olv e
7S 0 kiladly 590 Ol 5 ity 5 2 A 9 S

Jb}@de\gCJb&:qaLﬁ@.\ﬁUb

JST s Cii5 By faS g fen Jo) 4
FoS 2 5o 93 el iomen A 4 ,CADICAM
A & 5 35 CAD/ICAM s ST OT Qe 05 g9
b dhas o adyl 5 ool Jolse 51 (S (edaw 3 gt
P o 4B S s 05 S Bl 7S 5 Sheer
PP (9 S (S i St I
b Cigis Ol Vadlhe & wlal 5 b o
SN Sl L8l 05K VE BN o b ST
Sib g A g adlae elal £ 008 (o (258 SN
Sty ol Dy S0 /Y ) S i g RA lne
Jolo W (b 2 i 2 g 5 S
SR Bl 5 S 29,5 (Sl 53 138 S0
Sl (FShgds (b G55 Gl eSS Omen
Js i Sy S VBl 5 b 5 sn f
ST LK Ol M0l 5 Verran Y. szes
dlie i3 5 SBlo o b Kb ST sl 0055 53 1)
Ojs i3 psho sls OLE Giod cal quls A5 S
B 35y diyls o 4K s 5 1) Jgk 31 65V
5358 o B ST 53 Sss 5 s sbml e 3151
o r Vs o I o5 Sen (S Ol
75553 e 5 SIS B Jalge 5 (S e 30
wF g s lew Obas Codhu y Sl 5 s K,
(VAXY) .a}.i =
s e 5l ek sla (S5 537 5o pi P45

CJ:J:QY,AMW&,L?V&.MU‘K,;UW

‘DLP&}) “ o 4.;43 6‘.5 43}-«3 BL

Ly o aV p culbed oyl ool 80 A c g
Al xS Cwlbs 4 aSL 05 Ke V00 -Y0
00 Culbed cwl i 5 cle Ol Jy i S
Syl B clsS 5 s s il Cgr Uy S
05 A eslial Oy S 00wl jl58 addlas cpl s



<w>

£ oo lad /EA 0,93 /VE0Y Jlu /dgin uS..Z};J‘.\J.: 0 ISils aloes

0 ki 55 ab st O 53 s &5 905 &S Jglons 5 (5,065 Jas
S BU 1 s 5l edel s 4 Sl U150 Ly
rE U s oy g5 Dpmlnedy o) sl
F SYsb Ol ok DLy e 4z pa Lcdls silely
3055 o KI5 5 Jsb sk gla e ASL
o AR skledl g 5 S ¢ O Dl Ol
fast curing sy, 5 eslamwl Jds 4 asdlas cpl 53 .00
Vor gl cole K g am,n VE gles 53 csle 4a)
4 o Yzl iyl £ ST (gl 45503 g1 (a5
g b ol Qe Oge o Sy b By ple
O ol

& 503 O e Ol V0N, Ken s Hada adllas 31
Sl wsad 51 Jgeme o) 4 ek wle b ST 6l
OLEN Jg 54 2w CADICAM iy, 4 edd a5l
S lslime g bl Ll 5

Ol e L (6,1 Jgb s 1SO 20795 3b
0 A o fa s gy p S S YY Oln 4y O
41, Ken 5 Dimitrova asdlas .ol Jsd JU oz
iy i ged Ol D palis plas oS sls LSS
ol 1 (12150 a5 31 S e dd b3l sidn
LT 4 3l OLES (sbny dw S 3 035 81 B 2
$lpdb gl b s b b slas 8 ol
D g P R RN C R e Y )
S sbFaa g deee Gl gl )
el p3Y (g ity Dlado

) s @bl Ol OF Sl A o)L31 &S glailes
il nl s G cplply as o I3 S6 Cou
Sl edd ag b s Gl Cde GY¥sb eslaal I e
T S Dol i S Oy Sl el S b ST
S Oldlas 4 k> a el il O skledl

4 Cuwd « CAD/ICAM sla s ST s,ls1 ¥ Jol s
ol ml Sl s cb S gl b ST
&S o Sty MO Kea s Murat asdlas 31 pioeen
Cod (§ fuS  Pelaw & gt CAD/CAM (sl & gos aS
3yl Coube 5 gle &gl a

S o ol Sy Ol ool 2 O Qo
S 4 g g s O o o esls 513 0T s ST
slos b Oloee S IS Jolse g5 9 Olee i)
53 odiledly jogign Olge (S ST 4 gad i 5 oo
sl ey Sl eslil ey JKge 055 (ST
il osls (Ko O gl 3 yoy SB35 5 0555 03 yacky
Jos oabe oty s gd o i ST laug &S
Slo gad DS Ciad 5 5 ol Llg (0 g 038
3 2 (Sl (e Dgmes hST SO
T BT N S e
@bl S 5 ods b ST oy 4 Bl 5 K ois
S B olal puis cul MVdas e L3 56 Cou 1) O
o f ST O b ey SIS L 500 oS JG
s RT3 s Js0sd o5k 5 S O
Wagd o sbml ey J6 1 Sos U

a il gl b ST 655 2 3k Sllas 0 pSG
JeST ctle e s S50 oS5 ki ) o lie
SDLP [ig; 93 il il odd plosil ¢ O ol (55 2
95 3 ol addlas 53 LAl anslis O pST Csyb £
035 4oy Ol Sl Uiy 5,8 o3Il 4l 1SO a8
23 pr Gl 4 s b ol ol s eslinad col
T4 s @2

ol Cds ols slis Vo1, 5 Sadamori axdlas
Ogeslpyodds gy 5 Cwbd 86 cou ST

Gles (s € ges s 05 OLSS 4 45 L LASL




(LR 5 Gaome Lw)

..... jﬂmgp}uiub;)‘ﬂdhj)‘ <1AO ;

CADICAM s ST ol Gl Ol5me 358 s b Jas e

il £ ST Ol Qo Ol 51 S

3@‘0 )Jﬁ’ N‘w
P 6‘)‘753 ckb 5 4l Qlili J..al:- Jlw ‘;ﬁ|
Gl U 5 YVWA S \Yal Jls L;(.ij',:ﬂ.\}:
L oS sl do|R.SUMS.DENTAL.REC.1399.103

el 0 | 5l (K p e oKl e

groeen ol L 4l Bl O gl ok Y sb
St Ky s (gl S gla Ggei pde O ol

333 5 o CAD/CAM  (5la & sa 43 o |

S5 4o
Olges candllan cpl 53 395 30 (6la s gdoms @ 4 5 b
Cigis 3l S CADICAM | ST b oipis

bST e Cisis g ciwb S b ST b

Wl ¢ s S Sy gexs d> 3l SCADICAM
Gl = 5l 2o oS Coub § L ST obaw &gt
e ol 5 S5y oS (SN ool o Ll 0 53

:@uséw
odds Oy OB $ bw g Pl oo &8 &

&bo

1. Chhnoeum T. Effect of denture cleanser on the surface roughness and hardness of denture base materials.
[Thesis]. Thailand. Mahidol Univ; 2008.

2. Meng TR, Latta MA. Physical properties of four acrylic denture base resins. J Contemp Dent Pract 2005; 6(4):
93-100.

3. Chintalacheruvu VK, Balraj RU, Putchala LS, Pachalla S. Evaluation of three different processing techniques in
the fabrication of complete dentures. J Int Soc Prev Community Dent 2017; 7(1): 18-23.

4, Craig RG, Powers JM. Restorative dental materials. 11th ed. St. Louis: Mosby. Elsevier; 2002. P. 238-92.

5. Takamata T, Arakawa H, Inoue Y, Sugitou S, Kurita A, Kurasawa I, et al. Dimensional Accuracy of Acrylic
resin denture bases: Literature review. Matsumoto Dent 1989; 15(1): 27-37.

6. Moraru E, Besnea D, Dontu O, Gheorghe GI, Constantin V. Applications of additive technologies in realization
of customized dental prosthesesr. Int J Mechatron Appl Mech 2018; 3: 66-71.

7. Yilmaz B, Azak AN, Alp G, Eksi H. Use of CAD-CAM technology for the fabrication of complete dentures: An
alternative technique. J Prosthet Dent 2017; 118(2): 140-3.

8. Bilgin MS, Baytaroglu EN, Erdem A, Dilber E. A review of computer-aided design/computer-aided manufacture
techniques for removable denture fabrication. Eur J Dent 2016; 10(2): 286-91.

9. Baba NZ. Materials and processes for CAD/CAM complete denture fabrication. Curr Oral Health Rep 2016;
3(3): 203-8.

10. Chuchulska B, Yankov S, Todorov R, Ivanova D, Kalachev Y. Injection Shrinkage and Water Sorption of Some
Thermoplastic Dental Materials. PBOCI 2019; 19(1): e4474.

11. wong DM, Cheng LY, Chow TW, Clark RK. Effect of processing method on the dimensional accuracy and
water sorption of acrylic resin dentures. J Prosthet Dent 1999; 81(3): 300-4.

12. Gabrioti MN, Ribeiro-Dasilva MC, Juson JE, Barbosa CM. Influence of chemical and mechanical polishing on
water sorption of acrylic resins polymerized by water bath and microwave irradiation. Braz J Oral Sci 2007;
6(23): 1442-4

13. Kuhar M, Funduk N. Effects of polishing techniques on the surface roughness of acrylic denture base resins. J
Prosthet Dent 2005; 93(1): 76-85.



<wx>

£ oo lad /EA 0,93 /VE0Y Jlu /dgin L;..Z};J‘.U.: 0 ISils aloes

14.
15.
16.

17.
18.
19.
20.
21.

22.
23.
24,
25.

26.
27.
28.
29.

30.
31.
32.
33.

Gungor H, Gundogdu M, Duymus ZY. Investigation of the effect of different polishing techniques on the surface
roughness of denture base and repair materials. J Prosthet Dent 2014; 112(5): 1271-7.

Steinmassl O, Dumfahrt H, Grunert I, Steinmassl PA. Influence of CAD/CAM fabrication on denture surface
properties. J Oral Rehabil 2018; 45(5): 406-13.

De Foggi CC, Machado AL, Zamperini CA, Fernandes D, Wady AF, Vergani CE. Effect of surface roughness
on the hydrophobicity of a denture-base acrylic resin and C andida albicans colonization. J Investig Clin Dent
2016; 7(2): 141-8.

Bosch G, Ender A, Mehl A. A 3-dimensional accuracy analysis of chairside CAD/CAM milling processes. J
Prosthet Dent 2014; 112(6): 1425-31.

Sahin O, Koroglu A, Dede DO, Yilmaz B. Effect of surface sealant agents on the surface roughness and color
stability of denture base materials. J Prosthet Dent 2016; 116(4): 610-6.

Terada A, Yuasa A, Kushimoto T, Tsuneda S, Katakai A, Tamada M. Bacterial adhesion to and viability on
positively charged polymer surfaces. Microbiol 2006; 152(12): 3575-83.

Verran J, Maryan CJ. Retention of Candida albicans on acrylic resin and silicone of different surface topography.
J Prosthet Dent 1997; 77(5): 535-9.

Chatzivasileiou K, Kotsiomiti E, Vyzantiadis TA. Effectiveness of Denture Cleansers on Removal of Adherent
Candida albicans Cells from Denture Base Acrylics of Various Roughness. Int J Prosthodont 2019; 32(2): 196-
7.

Waltimo T, Vallittu P, Haapasalo M. Adherence of Candida species to newly polymerized and water-stored
denture base polymers. Int J Prosthodont 2001; 14(5): 457-60.

Bollenl CM, Lambrechts P, Quirynen M. Comparison of surface roughness of oral hard materials to the threshold
surface roughness for bacterial plague retention: a review of the literature. Dent Mater 1997; 13(4): 258-69.
Al-Dwairi ZN, Tahboub KY, Baba NZ, Goodacre CJ, Ozcan M. A comparison of the surface properties of
CAD/CAM and conventional polymethylmethacrylate (PMMA). J Prosthodont 2019; 28(4): 452-7.

Srinivasan M, Gjengedal H, Cattani-Lorente M, Moussa M, Durual S, Schimmel M, et al. CAD/CAM milled
complete removable dental prostheses: An in vitro evaluation of biocompatibility, mechanical properties, and
surface roughness. Dent Mater J 2018; 37(4): 526-33.

Bidra AS, Taylor TD, Agar JR. Computer-aided technology for fabricating complete dentures: systematic review
of historical background, current status, and future perspectives. J Prosthet Dent 2013; 109(6): 361-6.

Murat S, Alp G, Alatali C, Uzun M. In vitro evaluation of adhesion of Candida albicans on CAD/CAM PMMA -
based polymers. J Prosthodont 2019; 28(2):e873-9.

Bahrani F, Safari A, Vojdani M, Karampoor G, Patil SJ. Comparison of hardness and surface roughness of two
denture bases polymerized by different methods. World J Dent 2012; 3(2): 171-5.

Kumari SA, Narendra R, Reddy PS, Reddy S, Uma KC, Alla RK, et al. Evaluation and comparison of flexural
strength of conventional heat cured denture base polymers with nylon denture base polymers: an in vitro study.
Trends Biomater Artif Organs 2017; 31(1): 29-32.

International Organization for Standardization. 1ISO 1567:1999. Dentistry —Denture base polymers. Geneva:
1SO; 1999.

Sadamori S, Ishii T, Hamada T. Influence of thickness on the linear dimensional change, warpage, and water
uptake of a denture base resin. Int J Prosthodont 1997; 10(1): 35-43.

Hada T, Kanazawa M, Iwaki M, Katheng A, Minakuchi S. Comparison of mechanical properties of PMMA
disks for digitally designed dentures. Polymers 2021; 13(11): 1745.

Dimitrova M, Vlahova A, Hristov I, Kazakova R, Chuchulska B, Kazakov S, et al. Evaluation of water sorption
and solubility of 3D-printed, CAD/CAM milled, and PMMA denture base materials subjected to artificial aging.
J Compos Sci 2023; 7(8): 339.



