EFFECT OF DIFFERENT VAT POLYMERIZA
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PROPERTIES OF 3D-PRINTED DENTUINASE

_|
o
D
(25
wn
wn
/Elr
3
o]
QD
.y
(=3
3
‘-D-ﬂ
lfé’ f
2
—+
o
D
o
D
(@]
=
(¢>)
D
(@)
o

November 2023



AUTHOR DECLARATION

summaries which have been duly acknowledged.

I hereby declare that the work in this thesis is my own except for fs%\ and

Date: 3" November 2023 Signature: \}



NOORAHZIANTI BINTI ARIF 1208
Highlight


ACKNOWLEDGEMENTS

Upon completion of this research, 1 would like to express my gratitude to man .
I am deeply grateful to my main supervisor, Dr. Muhammad Syafiq Bi in, for
his invaluable guidance, unwavering support, and scholarly insights.’x%? out the
course of my thesis. His mentorship has been instrumental in shaping and refining the
research. | would also like to extend my sincere appreciation to my (%Mrvisors, Dr.
Mohd Ifwat Mohd Ghazali and Dr. Zulfahmi Bin Said, for their expertise, constructive
critiques, and encouragement that significantly enriched the quali his work.

aKoTAsma Wan Razab
icall assistance and
gressi@n of research.
ot ISWl am also

| extend my heartfelt thanks to the Science Officers, Ms.
and Mr. Nik Muhammad Asyraf Mohd Azmi, for the
administrative support, which were crucial in the sm
Their dedication and expertise have been invaluable as

indebted to the laboratory staff, Mr. Muhammad arulzaman Da Nur
Hana Mohd Rapiai, for their tireless efforts in faC|I gthe experim ig@@nt and
providing essential chemicals and tools. Their co itment 50 cellence Q?s d the
accuracy and reliability of the data. NV

I would like to express my gratitude to th p I d xamln r. Wan Nor
Syariza Wan Ali and Dr. Nusima M fo theirgi S|ghf eedback and
constructive suggestions, which grea tr uted to ﬁﬁt of the research
proposal. Finally, I extend my appremat to the Stu rdirator, Dr. Rohazila
Binti Mohamad Hanafiah, for her stratlv * ance throughout my
academic journey. Her assist e' in snavigating the various
administrative processes. ° <£_'7

This research would not have 0ssib ithout Iectlve efforts and support
of these |nd|V|duaIs and fo%n, am sinc th I In addition, this study was
funded the Ministry f |g e Education FRGS Fund
FRGS/l/ZOZl/STGOS/ /1. Thelr co r‘ﬂ) ti have played a pivotal role in the

successful complet| of thiS're

/ 7‘
/@A/C



ABSTRAK

Penggunaan pencetakan tiga dimensi (3D) dalam pergigian untuk fabri m:gigi
tiruan sedang mendapat perhatian dalam beberapa tahun terkini. Sejau wlbagai
teknologi dan bahan pencetakan 3D boleh digunakan untuk me%jl an alas
gigitiruan. Walaubagaimanapun, terdapat kekurangan pemahaman terhadap kesan
kebolehcetakan, sifat-sifat mekanikal, fizikal, dan biologi alas gigit D tercetak
apabila dibuat dengan teknik polimerisasi vat yang berbeza. Kajian ini dijalankan untuk
menjelaskan kesan teknik polimerisasi vat yang berbeza dalam uatan alas gigi
tiruan. Dalam kajian ini, resi alas gigitiruan NextDent di engan teknologi
stereolithography (SLA), pemprosesan cahaya digital ( aparan cahaya

an

kristal (LCD) dan mengalami prosedur pemprosesan yan NOVA satu hala dan
secarg, statisti eputusan

. DQBa)

ujian post hoc Tukey digunakan untuk menganalisis

menunjukkan kekuatan lentur tertinggi ditunjukkan

diikuti olen DLP dan LCD. Trend ini konsisten l?e dan
mikrokeras, dengan SLA menunjukkan kekuata ikUti-oleh DLP
dan LCD. Perlu diperhatikan, penyerapan air dan alah [ebih tinggi

secara signifikan (p < 0.05) daripada kump (31.51 +
19215, ( .3240. m‘iﬁ3) . nj mekanikal
keseluruhan tertinggi di kalangan se ua@ﬁ upun pada kadar
pencetakan yang lebih perlahan, keranN annya un | tahap penukaran
erI an perbezaan yang

yang lebih tinggi. Analisis morfologi,permukaan, fidak

ketara setelah menjalani penggila kanikaliwgz Frxl H\menunjukkan struktur
berlapis hanya wujud di permuka - Walau ba ma@ penempelan Candida
albicans yang paling tinggi itemui da 221.94 + 65.80 CFU/
ml)mungkin disebabkan oIe an yég lebih tinggi di sepanjang
lapisan berikutnya. Walau , Semu alas tiruan yang diperbuat dengan
teknik polimerisasi v n% enu an sebarang kesan sitotoksik
terhadap Fibroblas Gi nusia. , kajian ini mengesahkan bahawa
resi alas glgltlruan NextD

n? LP boleh dicetak dengan pelbagai
dan semua kumpulan yang diuji memenuhi

teknik polimerisa ang
keperluan 1SO I| elar m ai A menunjukkan kekuatan mekanikal
terbesar semen men p pe elan mikrob terendah.
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ABTRACT

The utilization of three-dimensional (3D) printing in dentistry for M;ase
fabrication is rapidly gaining traction in recent years. To date, a wid d%Pof 3D
printing technologies and materials can be utilized for the fabrication QM e bases.
However, there is a lack of understanding of the effect of printability, mechanical,
physical, and biological properties of the 3D-printed denture base upo cating with
different vat polymerization techniques. This study was carried out te elucidate the
effect of different vat polymerization techniques in fabricatingNe bases. In this
study, the NextDent denture base resin was printed with SYR ography (SLA),
(

digital light processing (DLP), and light-crystal disp D) techniques and
underwent the same post-processing procedure. One-way A and Tukey’s post hoc

LCD. This trend was consistent in fracture toughn
demonstrating superior strength, followed by

sorption and solubility of the DLP are significantly hi
(31.51+0.92-E) and (532 +0.61-E) % cti

mm3 3
highest overall mechanical strength amon W d
rate, owing to its ability to achieve a hi }&y eo
analysis revealed no discernible di(‘(%l after unde
polishing, indicating that the layered str ure\wg inedy to the outer surface.
However, the most Candida albi dhesion \Eﬁ gso eﬂln\d in SLA (221.94 +

65.80 CFU/ml) probably due to% ighefy sUrface oughaés along the successive
ecto

on. Squace morphology
Ing thorough mechanical

layers. Nonetheless, all dentur abricated wwith difféfent vat polymerization did
not demonstrate any cytotoxic Gin Fibroblast. In conclusion,
this study confirmed that t bas%fsm designed for DLP can be
printed with different vat po iﬂ% all tested groups met the 1SO
requirement aside fro ity. 2 hibited the greatest mechanical
strength while the DLP sh I @ial adhesion.
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