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08:00 - 10:30

REGISTRATION

10:30 - 11:00 Opening Speech: Prof. Dr. Hakan UYSAL

Keynote speaker: Prof. Dr. Mutlu OZCAN
11:00 - 12:00 University of Zurich, Division of Dental Biomaterials, Switzerland

“Additive Manufacturing Technologies In Dentistry: Advances and Limitations”
12:00 - 13:30 LUNCH BREAK
Keynote speaker: Assoc. Prof. Dr. Necati KALELI
13:30 - 14:30 Ondokuz Mayis Universitesi, Saglik Hizmetleri MYO, Dis Protez Teknolojisi
“Dis Hekimliginde Kobalt-Krom Lazer Sinterleme Uygulamalari: yapabildiklerimiz ve sinirlarimiz
neler?

14:30 - 15:00 COFFEE BREAK
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Session Chair
Assist.Prof.Dr. Volkan CIFTCI

ROOM 1 / SECTION 1

Session Chair
Assoc.Prof.Dr. Zeliha Gonca BEK KURKLU

ROOM 2 / SECTION 2

45-Klorheksidinglukonat icerikliagiz gargarasinin 3-3 Boyutlu yazici reginesinin farklitamir materyalleri
15:00 45 farkli daimiprotetikrezin materyallerinin renk 3 ile tamirinin 3 nokta egme testiile degerlendirilmesi
Neslin Velioglu, Seda Cengiz, Aysegul Koroglu, [ Orhun Ekren, Cafer Anil Erdem, Murat Eser
Protetik dis tedavisinde eklemeliimalat Protetik dis tedavisinde eklemeliimalat
44-Seramik Dolduruculu 3B Yazici Reginesinin ve 2 29- 3 Boyutlu Yazicilar Kullanilarak Sabit
15:15 44 farkli Hibrit Seramik malzemenin R(izfn Siman ile 29 Restorasyonlar lle Tedavi Edilen Hastalarin
Nazl Yesilyurt Aydin, Selin Celik Oge , Yasar Sertd Muhittin Kivrak
Protetik dis tedavisinde eklemeliimalat klemeliimalat yontemikullanilarak yapilan vaka sunumlari
43-Kalinhgin Dental 3B Yazicive CAD/CAM 28- Farkl 3-Boyutlu Yazicilarda Uretilen Gegici
15:30 43 Restoratif Materyallerde Isik Gegirgenligine Etkisi 28 Restorasyfm Materyallerinin Mekanik Ozelliklerinin
Nazli Yesilyurt Aydin, Fatma Uslu Kavrama, Elif Fi Mehmet Unal, Ebru Surer, Yurdanur Ugar, Esma Basa
Protetik dis tedavisinde eklemeliimalat Protetik dis tedavisinde eklemeliimalat
42- Lazer Sinterleme Yéntemiyle Uretilmis Metal 27-Farkl 3-Boyutlu Teknolojileri Kullanilarak Uretilen
15:45 ) Altyapili Serq.mik Restorq.syonlar“/n Klinik 27 GegiciRestorasyon Mq.l“eryallerinin Déntisim
Selin Celik Oge , Basar Ozkul , Oykli Ceren Kahran Ebru Surer, Mehmet Unal, Esma Basak Gil Aygin, Yur
Protetik dis tedavisinde eklemeliimalat Protetik dis tedavisinde eklemeliimalat
41-3B Yazcilar ile Farkl Uretim Acilarinda 25-Kulak Protezi Modelasyonunda Dijital Olgii ve 3D
16:00 41 l?reti/m/; DaimiRecine Restorasyonlarin Su 25 I\/Iode//emenin'Kul/an/m/
Oykl Ceren Kahraman , Esma Basak Gul Aygiin, K Ceyda Basak Inal, Merve Bankoglu Gungor, Secil Kar
Protetik dis tedavisinde eklemeliimalat Protetik dis tedavisinde eklemeliimalat
37- [ki Farkli Dijital Teknik ile Uretilen Tam 23- Farkli Cilalama Yéntemlerinin U¢ Boyutlu Yazici ile
16:15 37 Protezlerin Uy.umun un Peéerlendirilmesi 23 Uretilen Akrilik Rezinlerin Yiizey PiiriizliliGiine Etkisi
Nazire Esra Ozer, Ece Irem Oguz, Mehmet Ali Kl Stikriye Ece Geduk
Protetik dis tedavisinde eklemeliimalat Protetik dis tedavisinde eklemeliimalat
16:30

19:30 - 24:00

Gala Dinner (Adana Sheraton Hotel, accompanied by Megaband music
group)

Gukurova Universitesi, Dis Hekimligi Fakiiltesi
Uluslararasi Eklemeli imalat Kongresi (IDCAM 2022) 18-19 Mart, 2022
Gukurova Universitesi, Mithat Ozsan Amfisi Adana/Tiirkiye




Keynote speaker: Dt. Ali 6ZOGLU
10:30-11:30
"Estetik Dis Hekimliginde Dijital Teknolojilerden Faydalanmak"
11:30 - 12:00 COFFEE BREAK
Keynote speaker: Prof. Dr. Pinar YILGOR HURi
12:00 - 13:00
"Kas iskelet Sistemi Doku Miihendisliginde 3B ve 4B Biyobaskilama"
13:00 - 14:30 LUNCH BREAK
Keynote speaker: Prof. Dr. Banu KARAYAZGAN
14:30 - 15:30
“Maksillofasial Defektlerde Dijital Teknolojilerin Kullanimi”
15:30 - 16:00 COFFEE BREAK
16:00 - 17:30 ORAL PRESENTATIONS
Session Chair Session Chair
Assist.Prof.Dr. Buse Ayse SERIN Lec.Dr. Selin CELIK OGE
21-Endodontik TedaviliMolar Disin Eklemeli 5-Evaluation of different root canalfilling techniques
16:00 21 Uretim Yéntemiile Uretilmis Endokron ile 5 in simulated C-shaped canals (C2-C3 configuration)
Dt.Binnaz Agik, Dr.Dilara Seyma Alpkilig, Prof.Dr, Tuba Gok, Adem Gok
tliimalat yontemikullanilarak yapilan vaka sunumlari Restoratif tedavilerde eklemeli imalat
14- KONJENITAL KULAK DEFEKTI OLAN HASTANIN 33-38 Yaziciile Bireysel (Sahsi) Kasik Elde Edilmesinde
16:15 14 3 BOYUTLU YAZICI ILE URETILMIS KULAK MODELI 33 Farkli Uretim Agilari Kullaniimasinin Mekanik Ozelliklere
Emin Kapi, Orhun Ekren Fatma Uslu Kavrama , Nazli Yesilyurt Aydin, Halit Yos
tliimalat yontemi kullanilarak yapilan vaka sunumlari Protetik dis tedavisinde eklemeliimalat
9- Ug-Boyutlu Yaziciile Uretilen Gegici Rezin 2-Baski Yéniiniin Eklemeli Uretim ile Uretilen Gegici
16:30 9 Materyalinin Fircalama Sonrasi Yiizey 2 Materyalinin Yiizey Pirizliligi ve Makaslama
Gaye Saglam Almira Ada Diken Turksayar, Mustafa Borga Donmez
Protetik dis tedavisinde eklemeliimalat Protetik dis tedavisinde eklemeliimalat
8- Farkli Eklemeli Uretim Yéntem Metodlarinin 30- CESITLI RENKLENDIRICILERE MARUZ KALAN 3-D
16:45 8 Termal Yaslandirma Sonrasi Gegici Protez 30 REZIN MATERYALLERI [LE KOMPOZIT REZINLERIN RENK
Simge Baytur, Almira Ada Diken Tiirksayar Sevde Gul Batmaz
Protetik dis tedavisinde eklemeliimalat Restoratif tedavilerde eklemeliimalat
6-3D BaskiSablon Kullanarak Komplike Olmayan 36-3D Baskiile Uretilen DaimiReginenin Asitli Sivilar ile
17:00 6 Kron Kiriklarinin Kompozit Rezin ile Estetik 36 Maruziyeti Sonrasi Bir Konvansiyonel Kompozite Karsi
Ezgi Sonkaya Zehra Stsgun Yildirim
tliimalat yontemikullanilarak yapilan vaka sunumlari Restoratif tedavilerde eklemeli imalat
47-Oralve Maksillofasiyal Cerrahide Geleneksel 46- 3 Boyutlu Yazici Ve Geleneksel Yontemle Uretilen
17:15 47 Yéntemle Uretilen Plaklarla, Lazer Ergitme 46 Protez Kaidelerinin Yapay Dislerle Olan Baglanma
Necdet Durmaz, Mehmet Kirkgt , Durmus Ali Bi Nazli Yesilyurt Aydin, Fatma Uslu Kavrama, Yurdanui
Doku muhendisliginde eklemeliimalat Protetik dis tedavisinde eklemeliimalat
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34- 3 Boyutlu Yazici ile Uretilen Daimi Restorasyon Materyallerinin Mekanik Ozellikleri Esma Basak Giil Aygiin , Mehme Protetik dis

26- Siit ve Daimi Molar Dislerin Kaybinda 3D Basilabilir Yer Tutucular Nagehan Aktas, Gamze Nazli YaCocuk dig

17- Farkli Digital Light Processing Ug Boyutlu Dental Yazicilar ile Uretilen Farkli Gegici |Ayse Lengerli , Nazli Ozkan , HaProtetik dis

4- Investigation of Cognitive Awareness of Dentists and Dentistry Students on Additive |Yasar Kemal Yazgan , Burak TurProtetik dis

16- Termal Yaslandirmanin Digital Light Processing U¢ Boyutlu Dental Yazici ile Uretile Ayse Lengerli , Nazli Ozkan , Har Protetik dis

*48-Periodontal Tedavi Planlanan Hastaya 3b Yazici ile Gegici Restorasyon Uretimi: Vak{Deniz istanbullu , Koray Soygun|Protetik dis

15:00-17:00
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Baski Yoniiniin Eklemeli Uretim ile Uretilen Gecici

Materyalinin Yiizey Piriizliligii ve Makaslama
Baglanma Kuvveti Uzerindeki Etkisi
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Amac. Bu in vitro galigmanin amaci, farkli yonlerde iiretilen gegici restoratif materyallerinin kumlama
sonrasi ylizey piriizliiligii ve makaslama baglanma dayanimlarinin degerlendirilmesi ve eksiltmeli tire-
tim ile tiretilen gecici restoratif materyali ile karsilagtirilmasidir.

Metot. 2 mm kalinliginda ve 10 mm ¢apindaki toplam 30 adet disk sekilli 6rnek ayn1 boyutlara sahip
STL dosyast kullanilarak eklemeli ve eksiltmeli iiretim teknikleri ile hazirland1 (n=10). Eklemeli tiretim
ile hazirlanan 6rnekler iiretim platformuna paralel (0 derece) veya dik (90 derece) olarak konumlandiril-
di. Ornekler 50 mikron biiyiikliigiindeki aluminum oksit ile 10 mm mesafeden 10 saniye boyunca kum-
land1 ve ardindan yiizey piiriizliliikleri optik bir profilometre ile 6l¢iildii. Ardindan 6rneklerin yiizeyine
3 mm ¢apinda ve 3 mm yiiksekliginde rezin érnekler teflon kaliplar yardimiyla baglandi. 24 saat distile
suda bekletilen 6rneklerin makaslama baglanma dayanimlar 6l¢iildii. Veriler tek yonlii varyans analizi
(ANOVA) ve Tukey testleri ile incelendi.

Bulgular. Tek yonlit ANOVA testleri hem yiizey piirtizliliigi (P<.001) hem de makaslama baglanma da-
yanimi (P<.001) igin gruplar arasinda istatistiksel fark ortaya koydu. Eksiltmeli tiretim teknigiyle iiretilen
gecici materyalinin yiizey piriizliligi eklemeli tiretim ile tiretilen gegicilere gore daha diisiik bulunurken
(P<.001), eklemeli iiretim gruplari arasinda fark gozlenmedi (P=.351). Makaslama baglanama dayanim-
lar1 incelendiginde ise en yiiksek degerler 90 derece ile iiretilen grupta (P<.002), en diisiik degerler ise
eksiltmeli tiretim ile elde edilen grupta gézlendi (P<.001).

Sonuclar. Elde edilen sonuglara gore, eklemeli iiretim ile elde edilen gegici materyalleri eksiltmeli tire-
tim ile elde edilene gore daha yiiksek piirtizliilik ve makaslama baglanma dayanimi gosterdi. Eklemeli
tiretim gruplar1 iginde ise 90 derece ile iiretilen 6rnekler daha yiiksek makaslama baglanma dayanimi
gosterdi.

Anahtar Kelimeler. Eklemeli Uretim, Gegici Restorasyon, Makaslama Baglanma Dayanimi, Yiizey

Purizlialagi
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Effect of Printing Orientation on the Surface
Roughness and Shear Bond Strength of Additively
Manufactured Interim Material
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Abstract

Background. Additive manufacturing technologies have been widely used in dentistry, which facilitated
the fabrication of interim restorations and thereby shortened the chairside time. The aim of this in vitro
study was to evaluate the surface roughness and shear bond strength of an additively manufactured inter-
im restorative materials fabricated in different orientations after sandblasting, and to compare with those
of a subtractively manufactured interim restorative material.

Methods. A total of 30 disc-shaped specimens with a thickness of 2 mm and a diameter of 10 mm were
prepared using the STL file with the same dimensions, using additive and subtractive manufacturing
techniques (n=10). Specimens prepared with additive manufacturing were positioned parallel (0 degrees)
or perpendicular (90 degrees) to the production platform. The specimens were sandblasted with 50
micron aluminum oxide from a distance of 10 mm for 10 seconds, and then their surface roughness was
measured with a contact profilometer. Then, resin specimens with a diameter of 3 mm and a height of

3 mm were bonded to the surface of the specimens using Teflon molds. The shear bond strengths of the
specimens, which were kept in distilled water for 24 hours, were measured. Data were analyzed with one-
way analysis of variance (ANOVA) and Tukey tests.

Results. One-way ANOVA tests have shown the significant differences among the test groups for surface
roughness (P<.001) and shear bond strength (P<.001). Surface roughness of subtractively manufactured
interim restorations were lower than those of additively manufactured restorations (P<.001), whereas the
difference between additively manufactured restorations was nonsignificant (P=.351). When shear bond
strength values were evaluated, additively manufactured restorations printed with 90 degrees showed the
highest (P<.002) and subtractively manufactured restorations showed the lowest values (P<.001).

Conclusion. According to the results obtained, the temporary materials obtained by additive manufac-
turing showed higher roughness and shear bond strength than those obtained by subtractive manufac-
turing. Among the additive manufacturing groups, the samples produced with 90 degrees showed higher
shear bond strength.

Key words. Additive Manufacturing, Interim Restoration, Shear Bond Strength, Surface Roughness
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3 Boyutlu yazici reginesinin farkh tamir
materyalleri ile tamirinin 3 nokta egme testi ile
degerlendirilmesi
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Amac. Ug boyutlu yazicilar kullanilarak gecici kron materyali ile iiretilmis test 6rneklerinin kirilip, farkli
tamir materyalleri ile tamir edildikten sonra mekanik 6zelliklerinin arastirilmasidir.

Metot. Bu caligma i¢in ISO 10477 standartlarina uyacak sekilde (2x2x25mm) bar 6rnekler hazirlan-
mugtir. Kontrol grubu olarak tamir yapilmamig érnekler kullanilmigtir. Uretim sonrasi tam ortalarindan
kirilan 6rnekler kirik yiizeyler arasinda 1mm kalacak gekilde agindirilmistir. Ornekler kesilmeden énce
hazirlanmus silikon kaliplara yerlestirilen kirik parcalarin arasi, Bis-akril kompozit, akigkan nano-kompo-
zit, PEMA, 3 boyutlu yazicinin kendi rezini kullanilarak tamir edilmistir. Boylece kontrol grubu ve 4 test
grubu olmak iizere 5 grup olusturulmustur (n:16 ). Ornekler tiniversal test cihazinda 3 nokta bitkme testi
uygulanmis ve kirilana kadar tam merkezden 1mm/dk hizla kuvvet uygulanmigtir.

Bulgular. Orneklerin ortalama esneme dayanimi ve esneme modiilleri tablo 1 de verilmistir. Kontrol
grubu esneme dayanimi ve esneme modiilii agisindan tamir gruplarina gore istatistiki olarak anlamli fark
gostermistir (p<0.05).

Tablol.
. : Ortalama Esmene dayanimi #Stan-  Ortalama Esneme Modiilii +Stan-
............. T e dartsapma (MPa) ' dartSapma(MPa)

Kontrol [41£12.65 A 449711205 A
Akiskan kompozit 30+12.6 B 2228+1203 B

Bis-Akril 7123 C 7131447 C

PEMA 2014.4B 13031537 B
3boyutlu yazic rezini 67£33.3D 2454+1059 D

.............................................................................................................................................................

Sonuglar. 3 boyutlu yazici ile tiretilmis test 6rneklerinin farkli tamir materyalleri ile tamir edildikten
sonraki esneme dayanimi ve esneme modiilii kontrol grubuna gore diisiik ¢ikmustir. 3 boyutlu yazicilar
ile imal edilmis gecicilerin tamiratinda yazicinin kendi rezininin kullanilmasi 6nerilir.

Anahtar Kelimeler. 3D Yazici, Gegici restorasyon, Tamir, Eklemeli tiretim

...................................................................................................................................................................................................

“Sunum yapan °



Cukurova University, Faculty of Dentistry
International Dental Congress on Additive Manufacturing (IDCAM 2022) ~ Conference Abstract

Cukurova University, Mithat Ozsan Amfisi Adana/Turkiye

Pages: 5-5, Paper ID:3

Evaluation of the repair of 3D printer resin with
different repair materials by 3 point bending test

Orhun Ekren’, Cafer Anil Erdem"’, Murat Eser’

'Cukurova University, Faculty of Dentistry, Department of Prosthodontics, Adana, Turkey.
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Abstract

Background. The aim of the study is to investigate the mechanical properties of test specimens pro-
duced by provisional restorative material using a 3d printer after they were broken and repaired with
different repair materials.

Methods. Bar specimens satisfying ISO 10477 standards (2x2x25mm) were fabricated for the study. The
specimens were bisected at the center and abraded with a bur so that 1mm space was created between
surfaces. The control group specimens were remained intact. The specimens were placed in a silicone
mold which was fabricated before the specimens were divided. The specimens have been repaired by
using Bis-acryl composite, flowable nano-composite, PEMA, 3D printer’s own resin. Thus, 5 groups were
formed, including a control group and 4 test group (n:16). Three point bending test was applied to the
specimens in a universal testing machine with a cross-head speed of Imm/min from the center until
fracture.

Results. The mean flexural strength and flexural modulus of the specimens were given in Table 1. The
control group showed a statistically significant difference in flexural strength and flexural modulus com-
pared to the test groups (p<0.05).

Table 1.

.............................................................................................................................................................

.................................................................... deviation (MPa) ... deviation (MPa) |
Control [41£12.65 A 449711205 A
Flowable composite 30+12.6 B 2228%1203 B
Bis-acryl composite 723 C 7131447 C
PEMA 2014.4B 1303£537 B
3D printer’s resin 67£33.3D 245411059 D

.............................................................................................................................................................

Conclusion. Within the limitations of the study, it was concluded that repairing provisional restorative
materials by using different repair materials showed lower flexural strength and flexural modulus than
the control group. However using 3D printer resin as a repair material might be recommended.

Key words. 3D printer, Provisional restoration, Repair, Additive manufacturing.
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Abstract

Background. In this cross-sectional study, it was aimed to measure the awareness and cognitive level
of dentists and dental trainees about the general knowledge of additive manufacturing technique and its
applications in the field of dentistry. It is aimed to evaluate the answers given according to socio-demog-
raphic variables and to analyze statistically whether there are differences in terms of cognitive awareness
between groups.

Methods. The research data were collected from the internet in the form of a question and answer qu-
estionnaire. A total of 200 people volunteered to work. The questions consist of 13 questions in total in
order to evaluate socio-demographic variables, approaches to additive production and their knowledge
levels. Data were analyzed with Python 3.7 and Tableau 2019.3 programs. Categorical variables were exp-
ressed as number of people and percentage. P<0.05 was accepted as significance.

Results. Statistical analysis, different age groups and professional experience; revealed that he had a
significant level of cognitive awareness about additive manufacturing. Weight according to the answers;
Although additive manufacturing has been heard before, it has been observed that at what points it is
used in dentistry and its details are not known. No cognitive awareness was found among the different
gender groups.

Conclusion. Although it is observed that the cognitive awareness of additive manufacturing is higher in
dentists belonging to the younger age group or with a long period of professional experience, it has been

observed that there is a lack of knowledge about additive manufacturing. The study is planned to be car-

ried out before and after the participants are trained on additive manufacturing and usage areas.

Key words. additive manufacturing, cognitive awareness of additive manufacturing, use of additive ma-
nufacturing in dentistry, additive manufacturing knowledge of dentists
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Farkli Eklemeli Uretim Yéntem Metodlarinin
Termal Yaslandirma Sonrasi Gegici Protez
Materyallerinin Renk Stabilitesi ve Biaksiyal Egilme
Dayanimina Etkisi
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Amac. Bu in vitro ¢aligmanin amaci farkli eklemeli iiretim yéntem metodlarinin termal yaglandirma sonras: gegi-
ci protez materyallerinin renk stabilitesi ve biaksiyal egilme dayanimina etkisini karsilagtirmaktur.

Metot. Bu caligma igin stereolitografi (SLA) ve dijital 151k isleme (DLP) iiretim yontemleri ile 10 mmx2 mm
boyutlarinda gegici kron reginesi kullanilarak disk seklinde 6rnekler iiretilerek 2 ¢aligma grubu olusturuldu. (n=16)
Uretilen 6rneklerin postpolimerizasyon siireci iki farkli iiretim metodu icin de iiretici talimatlar1 dogrultusunda
ayr1 ayri gerceklestirildi. Daha sonra tiim drnekler su altinda silikon karbid kagitlarla zimparalandi. Her 6rnek igin
spektrofotometre (VITA EasyShade V) ile CIELab L*, a*, b* koordinatlarinda renk 6l¢timleri yapild: ve kontak
profilometre (Marsurf PS1) araciligiyla piriizliilik degerleri kaydedildi. Ardindan 6rnekler termal yaslandirmaya
(5-55° banyo sicakligl, 5000 dongii) tabi tutuldu. Yaslandirma sonrasi 6rneklerin renk ve piiriizliiliik dl¢timleri
tekrarlandi. Ol¢iimlerin ardindan tiim 6rneklerin universal test cihazi ile biaksiyal biikiilme dayanimi degerle-

ri 6lgiildii. Elde edilen veriler IBM SPSS V23 ile analiz edildi. Normal dagilima uygunluk Shapiro-Wilk testi ile
incelendi. Uretim tekniklerine gore normal dagilmayan AE degerlerinin kargilastirilmasinda Mann-Whitney U
testi kullanildi. Uretim tekniklerine gore normal dagilan biaksiyal egilme dayanimi verilerinin kargilagtirilmasinda
Bagimsiz iki 6rnek t testi kullanildi.

Bulgular. Uretim teknigine gore biaksiyal egilme dayanimi degerleri arasinda istatistiksel olarak anlamli bir fark
bulunmustur (p<0,001). Gruplara gore AE degerleri arasinda istatistiksel olarak anlamli bir fark bulunmamaistir
(p=0,445).

Sonug. Elde edilen sonuglara gore, eklemeli tiretim yontem metodlarindan SLA ve DLP arasinda termal yaglan-
dirma sonrasi gegici protez materyallerinin renk stabilitesi agisindan anlamli bir fark olmamasina ragmen biaksiyal
egilme dayanimi SLA ile iiretilen protezlerde DLP ile iiretilen protezlere gore daha ytiksek bir deger gosterdi.

Anahtar Kelimeler. eklemeli tiretim, stereolitografi, dijital 151k isleme, biaksiyal egilme dayanimy, renk stabili-
tesi
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The Effect of Different Additive Manufacturing
Methods on Color Stability and Biaxial Flexural
Strength of Interim Restorative Dental Materials
After Thermal Aging

Simge Baytur', Almira Ada Diken Tiirksayar*

'Biruni University, Faculty of Dentistry, Department of Prosthodontics, istanbul, Turkey; simge_baytur@hotmail.com
2Biruni University, Faculty of Dentistry, Department of Prosthodontics, Istanbul, Turkey; aturksayar@biruni.edu.tr

...................................................................................................................................................................................................

Abstract

Background. The aim of this in vitro study was to evaluate color stability and biaxial flexural strength of an
additively manufactured interim restorative materials fabricated in different technologies.

Methods. Disc specimens (10x2 mm) were manufactured from an interim resin material with a 3-dimensional
(3D) printer as per the manufacturer’s recommendations. There was used 2 different 3D printing methods as Stere-
olithography (SLA) and Digital Light Processing (DLP) technology (n=16). After postpolymerization procedure, in
the CIELab color coordinates of disc-shaped specimens were recorded with a spectrophotometer (VITA Easyshade
V) and surface roughness was measured by using a contact profilometer. All specimens were thermocycled (5000
thermal cycles of 5°C to 55°C with a 30-second dwell time) and subjected to a biaxial flexural strength test by using
a universal testing machine. The data were statistically analyzed by using Shapiro-Wilk test, Mann-Whitney U and
independent two-sample t-test.

Results. A statistically significant difference was found among the values of biaxial flexural strength according
to the production technique (p<0.001). There was no statistically significant difference between the values of AE
(p=0.445).

Conclusion. According to the data obtained, although there was no significant difference between the two addi-
tive manufacturing methods, SLA and DLP, in terms of color stability of interim materials after thermal aging, the
biaxial flexural strength showed a higher value at SLA than DLP.

Key words. Additive Manufacturing, Stereolithography, Digital Light Processing, Biaxial Flexural Strength,
Color Stability
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Uc-Boyutlu Yazici ile Uretilen Gegici Rezin
Materyalinin Fircalama Sonrasi Yiizey
Piiriizliliigiiniin Degerlendirilmesi
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Amag. Dogal dislerin ve implantlarin protetik rehabilitasyonunun basarisinda gegici olarak kullanilan resto-
rasyonlar kritik 6neme sahiptir. Gegici restorasyonlarin tiretiminde, son yillarda {i¢ boyutlu (3B) imalat teknolojisi
popiilerlik kazanmaya baslamistir. Caliymanin amaci 3B yazici ile iiretilen, farkl ylizey bitim ve cila islemlerinin
uygulandi8i, gecici amagli akrilik regine materyalinin fircalama dncesi ve sonrasi yiizey piiriizliliigiiniin deger-
lendirilmesidir.

Yontem. Calismada 3B yazici ile gegici restoratif akril reginesi kullanilarak dikdortgen seklinde toplam 30 adet
ornek hazirlandi ve 6rnekler 3 gruba ayrildi (n=10). Birinci grup kontrol grubu olarak belirlendi, ytizey cila islemi
uygulanmad. Ikinci gruptaki érneklerin bitiminde Al , kapli bitim ve cila diskleri kullanild1. Ugiincii gruptaki
orneklere elmas icerikli polisaj pastasi ile bitim ve cila islemi uygulandi. Tiim 6rneklerin baslangi¢ ylizey piiriizli-
likkleri kontakt profilometre cihazi kullanilarak 6l¢iildii ve ardindan 6rneklere firgalama simiilatoriinde 6 aylik dis
firgalamaya tekabiil eden 5000 fir¢alama siklusu uygulandi. Firgalama sonras: ylizey piiriizliilik degerleri tekrar
olgiilerek elde edilen verilerin istatistiksel analizi yapildi.

Bulgular. Fir¢alama 6ncesi yiizey piiriizliliigii bakimindan gruplar arasinda istatistiksel olarak anlaml fark
bulundu (p<0,001). En diisiik piiriizliliik degeri polisaj pastast uygulanan 6rneklerde elde edilirken en yiiksek de-
ger kontrol grubunda goriildi. Firgalama sonras piiriizliilik degerleri incelendiginde gruplar arasinda anlamli fark
oldugu tespit edildi (p<0,001). Kontrol grubu ile cila diskleri kullanilan grup arasinda anlaml fark bulunmazken,
polisaj pastas1 uygulanan grupta elde edilen degerlerde diger iki gruba gore anlaml farklilik goriildii.

Sonug. 3B imalat ile iiretilen gecici restorasyonlarin cilasinda elmas igerikli cila pastalarinin kullanimi ile daha
piirtizsiiz yiizeyler elde edilmektedir. Firgalama sonrast yiizey piiriizliliigii artmakla birlikte polisaj pat1 veya cila

diskleri ile yapilan bitim islemlerinin klinik olarak kabul edilebilir piiriizliiliik gosterdigi sonucu elde edilmektedir.

Anahtar Kelimeler. Fir¢alama Simiilatorii, Gegici Protez, 3B Yazicy, Yiizey Piriizlalagi
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Printed Interim Resin Material After Simulated
Toothbrushing

Gaye Saglam™
'Department of Prosthodontics, Faculty of Dentistry, Zonguldak Bilent Ecevit University, Turkey; dtgaye@hotmail.com

...................................................................................................................................................................................................

Abstract

Background. Interim prosthesis are critical to achieve the success in rehabilitation of natural teeth and dental
implants. Three-dimensional (3D) printing technology has started to gain popularity in manufacturing of interim
prosthesis in recent years. This study aimed to evaluate the surface roughness of 3D printed interim acrylic resin
material before and after different surface finishing and polishing processes and toothbrushing.

Methods. A total of 30 rectangular samples were prepared using 3D printed interim acrylic resin and the
samples were divided into 3 groups (n=10). The first group was determined as control and no surface polishing
was applied. In second group, the surfaces of samples were treated with Al coated finishing and polishing discs.
In third group, samples were finished and polished with diamond-containing paste. The initial surface roughness
of all samples were measured using a contact profilometer device, and then 5000 brushing cycles, corresponding
to 6 months of tooth brushing, were applied to the samples in a toothbrush simulator. After brushing, the surface
roughness values were measured again and the obtained data were statistically analyzed.

Results. Statistically significant difference was found between the groups in terms of surface roughness before
brushing (p<0.001). The lowest roughness value was obtained in polishing paste applied group, while the highest
value was obtained in control group. The surface roughness values after brushing revealed that there was a sig-
nificant difference between the groups (p<0.001). While there was no significant difference between the control
and the polishing discs applied group, a significant difference obtained in the polishing paste applied group when
compared to other two groups.

Conclusion. Smoother surfaces can be obtained with use of diamond pastes in the polishing of 3d printed in-
terim restorations. Although the surface roughness increases after brushing, clinically acceptable surface roughness

results are obtained with polishing paste or discs.

Keywords. Interim Prosthesis, 3D Printing, Surface Rougness, Toothbrush Simulator
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Termal yaslandirmanin digital light processing
u¢ boyutlu dental yazici ile iiretilen gecici kuron
recinelerinin ylizey puruzliliigiine etkisinin
degerlendirilmesi
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Yeditepe Universitesi Dis Hekimligi Fakdiltesi, Protetik Dis Tedavisi AD, Tiirkiye

...................................................................................................................................................................................................

Amacg. Bu ¢alismada termal yaslandirmanin Digital Light Processing(DLP) ii¢ boyutlu dental yazici ile tiretilen
gegici kuron reginelerinin yiizey piirtizliiliigiine etkisinin degerlendirilmesi amaglanmistir.

Metot. Bego Varseo XS yazicidan, Bego VarseoSmile Temp(BB) ve GCTemp Print(BG) gegici kuron regineleri
tiretilmistir. Kontrol grubu olarak GC Tempsmart DC kullanilmigtir. Ornekler 10 x 10 x 3 mm boyutlarinda olacak
sekilde tiretilmistir(n=12). 600-800-1200 grenli zimparalar kullanilarak her iki yiizeyi zimparalandiktan sonra
ylizey puriizliiliklerinin (Ra) ilk 6l¢timleri ayni yiizeyin ii¢ noktasindan Mahar, Pertometer M1 ile 6lgiilmiistiir.
Orneklerin yiizey piiriizliiliigi 6lgiimleri 1000 siklus (5°C/55°C) termal yaslandirma uygulandiktan sonra tekrar
ol¢tlmistiir. Sonuglar istatistiksel olarak degerlendirilmistir.

Bulgular. Termal yaslandirma isleminin yiizey piiriizlilugii etkisi istatistiksel olarak anlamli bulun-
du(p:0.001;p<0.05). Termal yaglandirmanin, farkl: reginelerin yiizey piiriizliligiinde yaptig1 etki istatistiksel olarak
anlamli fark yaratmamustir(p:0.160; p>0.05). Farkli regine gruplari arasinda yaslandirma oncesi yiizey puriizlilagi
ortalamalar1 agisindan istatistiksel olarak anlamli farklilik bulunmaktadir(p:0.001; p<0.05). Kontrol grubunun
yaslandirma Oncesi ylizey piiriizliiligii ortalamasi, BB ve BG regine gruplarindan anlamli gekilde diigiik bulunmus-
tur(p1:0.002; p2:0.001; p<0.05). BB ve BG regine gruplar1 arasinda istatistiksel olarak anlaml bir farklilik bulun-
mamaktadir(p:0.949; p>0.05). Farkli regine gruplar: arasinda yaslandirma sonrast yiizey piiriizliiligii ortalamalar:
agisindan istatistiksel olarak anlamli bir farklilik bulunmamaktadir(p:0.078; p>0.05). Tiim gruplarda yaslandirma
oncesi ylizey puriizliligii ortalamasina gore yaslandirma sonrasinda goriilen artis istatistiksel olarak anlamli-
dir(p:0.022; p<0.05)(p:0.001; p<0.05).

Sonuclar. Termal yaslandirmanin yiizey piiriizliligiiniin artisinda etkili oldugu saptanmistir. Ancak termal yas-
landirma, reginelerin piiriizliiliigiinii artirmasina ragmen regineler arasinda fark olusturmamastir.

Referanslar.
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Summary

Aim of study. It was aimed to evaluate the effect of thermal aging on the surface roughness of temporary crown
resins produced with digital light processing three dimensional dental printer.

Material and Method. Bego VarseoSmile Temp and GCTemp Print temporary crown resins were produced
from Bego Varseo XS printer. GC Tempsmart DC was control group. Samples with dimensions of 1cmxlcm and
3mm thickness were produced(n=12). After sanding both surfaces using 600-800-1200 grain abrasives, first meas-
urements of surface roughness (Ra) were measured with Mahar-Pertometer-M1 from three-points of the same
surface. Surface roughness measurements of the samples were measured again after applying 1000 cycles(5°C/55°)
thermocycle. The results were evaluated statistically.

Results. There was statistically significant difference between groups in terms of mean surface roughness before
thermal aging (p:0.001; p<0.05). Mean surface roughness of control group before aging was significantly lower than
BB and BG resin groups (p1:0.002;p2:0.001;p<0.05). There was no statistically significant difference between BB
and BG resin groups (p:0.949; p>0.05). There was no statistically significant difference between groups in terms of
surface roughness averages after aging (p:0.078; p>0.05). The increase observed after aging, compared to mean sur-
face roughness before aging in all groups was statistically significant (p:0.022;p<0.05) (p:0.001;p<0.05). The effect
of thermal aging on surface roughness is found to be statistically significant (p:0.001;p<0.05). The eftects of aging
to different resins’ surface roughness was not statistically significant (p:0.160; p>0.05).

Conclusion. Aging is found to be significant factor in surface roughness. However, although thermal aging in-
creased the roughness of the resins, there was no difference between the resins.

References.
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3D-printed-composite resin for a digital workflow.The Journal of Prosthetic Dentistry,124(5),614-e1.

2.Mangoush,E. Lassila,L. Vallittu,P. K, &Garoushi,S.(2021).Microstructure and Surface Characteristics of Short-Fiber Reinforced CAD/CAM Compo-

site Blocks. The European Journal of Prosthodontics and Restorative Dentistry.

Keywords. 3D printing, temporary resin, thermal aging, surface roughness

...................................................................................................................................................................................................

“Presenter, Email: nazli.ozkan | @std.yeditepe.edu.tr Q



Cukurova Universitesi, Dis Hekimligi Fakiittesi . o
Uluslararasi Eklemeli imalat Kongresi IDCAM 2022) Ozet Bildiri

Cukurova Universitesi, Mithat Ozsan Amfisi Adana/Tiirkiye

Pages: |3-14, Paper ID:17

Farkh digital light processing ii¢ boyutlu dental
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Amac. Bego Varseo XS ve Asiga MAX Dijital Light Processing(DLP) ti¢ boyutlu dental yazicilar ile tiretilen gegi-
ci restorasyon reginelerinin sertliklerine termal yaslandirmanin etkisinin degerlendirilmesi amag¢lanmigtir
Yontem. Bego Varseo XS dental yazicidan, Bego VarseoSmile Temp(BB) ve GCTemp Print gegici reginesi(BG);
Asiga MAX dental yazicidan, Asiga Optiprint(AA) ve GCTemp Print(AG) gegici reginesi tiretilmistir. Kontrol
grubu olarak GC Tempsmart DC kullanilmigtir. Ornekler 10x10x3mm kalinlikta iiretilmistir(n=12). Ornekler
600-800-1200 grenli zimparalar kullanilarak her iki yiizeyi zimparalandiktan sonra Vickers microhardness cihazi
ile sertlik degerleri (25gr/30sn) olgiilmiistiir. Ardindan tiim 6rneklere 1000 siklus(5°C/55°C) termal yaslandirma
uygulanmis ve microhardness degerleri tekrar 6l¢tilmiistiir. Sonuglar istatistiksel olarak degerlendirilmistir.

Bulgular. Gruplar arasinda yaslandirma 6ncesi sertlik ortalamalari agisindan istatistiksel olarak anlamli farklilik
bulunmaktadir (p:0.001; p<0.05). Istatistiksel olarak anlamli ¢ikan sonuglara bakilacak olursa; BG grubunun sertlik
ortalamasi tiim gruplardan yiiksektir, AG grubunun sertlik ortalamasi BB, AA ve kontrol gruplarindan ytiksektir,
BB grubunun sertlik ortalamasi AA ve kontrol gruplarindan yiiksektir ve kontrol grubunun sertlik ortalamasi

AA grubundan yiiksektir. Gruplar arasinda yaslandirma sonrasi sertlik ortalamalar1 agisindan istatistiksel olarak
anlamli farklilik bulunmaktadir (p:0.001; p<0.05). Istatistiksel olarak anlamli ¢ikan sonuglara bakilacak olursa; BG
grubunun sertlik ortalamasi tiim gruplardan yiiksektir, AG grubu’nun sertlik ortalamasi BB, AA ve kontrol grup-
larindan yiiksektir, BB grubunun sertlik ortalamasi AA ve kontrol gruplarindan ytiksektir ve kontrol grubunun
sertlik ortalamasi AA grubundan yiiksektir. Tim gruplarda yaslandirma 6ncesi sertlik ortalamasina gore yaslandir-
ma sonrasinda goriilen degisim istatistiksel olarak anlamlidir (p:0.013; p<0.05).

Sonuclar. Termal yaglandirmanin, farkli DLP Gi¢ boyutlu dental yazicilar ile tiretilen reginelerin ve kontrol gru-
bunun sertlik degerlerini diisiirdiigii goriilmistiir. Farkli DLP ii¢ boyutlu dental yazicilar ile iiretilen regineler ile
kontrol grubun yaslandirma 6ncesi ve sonrast sertlik degeri arasinda farkliklar bulunmustur.

Referanslar.
1.Hashemikamangar, S.S., Meymand, M.Z,, Kharazifard, MJ,, & Valizadeh, S.(2020). Surface microhardness of a self-adhesive composite in compari-
son with conventional composite resins.Dent Med Probl, 57(3),3.

2.Dawood, Andrew, et al”3D printing in dentistry.”British dental journal 529-521:(2015)219.11.
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Aim. The aim of this study is to compare of hardness properties of temporary restoration resins produced with
Bego-Varseo-XS and Asiga-MAX Digital Light Processing(DLP) three-dimensional-dental-printers.

Method. From Bego-Varseo-XS dental printer, Bego-VarseoSmile-Temp(BB) and GCTemp-Print temporary
resin(BG); from the Asiga-MAX dental printer, Asiga Optiprint(AA) and GCTemp-Print(AG) temporary resin
were produced. GC-Tempsmart-DC was control group. Squares of 10x10x3mm thickness were produced(n=12).
After the samples were sanded on both surfaces using 600-800-1200 grain abrasives, Vickers values were mea-
sured(25gr-30sec.). Then, samples were thermally aged 1000-cycles-5°C/55°C and microhardness values were
measured again. Results evaluated statistically.

Results. There is statistically significant difference between groups in terms of hardness averages before ag-
ing(p:0.001;p<0.05). Considering statistically significant results; Hardness average of BG-group is higher than all
groups, hardness average of the AG-group is higher than BB, AA and control groups, hardness average of BB-group
is higher than AA and control groups, and hardness average of control-group is higher than AA-group. There is
statistically significant difference between groups in terms of hardness averages after aging(p:0.001;p<0.05). Con-
sidering statistically significant results; Hardness average of BG-group is higher than all groups, hardness average
of the AG-group is higher than BB, AA and control groups, hardness average of BB-group is higher than AA and
control groups, and hardness average of control-group is higher than AA-group. The decrease observed after aging
compared to mean hardness before aging in all groups is statistically significant(p:0.001;p<0.05).

Conclusion. It was observed that thermal aging reduced the hardness values of the resins produced with dif-
ferent DLP three-dimensional dental printers and the control group. Differences were found between the resins
produced with different DLP three-dimensional dental printers and the hardness values of the control group before
and after aging.

References.
1.Hashemikamangar,S.S. Meymand,M.Z.,Kharazifard,M ), &Valizadeh,S.(2020).Surface microhardness of a self-adhesive composite in comparison
with conventional composite resins.Dent Med Probl,57(3),3.

2.Dawood,Andrew,et.al.”3D printing in dentistry."British dental journal 219.11(2015):521-529.
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Abstract

Background. With the increase in production technologies and material diversity, digital methods have
begun to replace conventional techniques in prosthetic treatments. Digital methods can provide the number of
production stages decreases, the margin of error decreases, and time and material savings can be achieved. The aim
of this study is to examine the effect of different polishing procedures on the surface roughness of the acrylic resin
material produced by three-dimensional printing.

Methods. A total of 30 specimens were obtained by three-dimensional printing from an acrylic resin mate-
rial. In order to ensure surface standardization all samples were smoothed with abrasive paper. The samples were
divided into 3 subgroups according to different polishing methods (n=10). The first group was determined as the
control group and no surface polishing was applied. Traditional prepolishing was applied to the second group with
a mixture of pumice and water and a bristle brush. Then polishing was done with a mixture of gypsum and alcohol.
The third group was polished with universal polishing paste. And then 5000 cycles of brushing, which correspon-
ds to 6 months, were applied to the samples in a toothbrush simulator. Surface roughness values were measured
before and after brushing. Statistical analysis of the obtained data was performed.

Results. A significant difference was found between before and after brushing values in all groups (p<0.001).
While there was no difference between the gypsum-alcohol and polishing paste groups between the pre-brushing
groups, there was a difference between the two groups and the control group. The surface roughness values after
brushing revealed that there was no significant difference between the control group and the gypsum-alcohol
group, but a statistically significant difference was observed between the polish paste group of both groups.

Conclusion. Polishing with polishing paste has a positive contribution to the surface roughness of the thre-
e-dimensionally printed acrylic resin material.

Keywords. Acrylic resin, polishing, brushing, surface roughness
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Amac. Uretim teknolojileri ve materyal ¢esitliliginin artmasi sayesinde protetik tedavilerde konvansiyonel
tekniklerin yerini dijital yontemler almaya basglamistir. Dijital yontemlerin kullanilmasi ile iiretim asamalarinin
sayilar1 azalmakta, hata pay1 diismekte, zamandan ve malzemeden tasarruf saglanabilmektedir. Bu ¢alismanin
amaci farkl: cilalama prosediirlerinin {i¢ boyutlu baski ile iiretilen akrilik rezin materyalinin yiizey piiriizliliigiine
etkisini incelemektir.

Yontem. Calismada kullanilmak iizere, tam protezlerin yapiminda kullanilan bir akrilik rezin materyalinden
ti¢ boyutlu baski ile 4 mm ¢apinda ve 3 mm kalinliginda toplam 30 adet 6rnek elde edildi. Yiizey standardizasyonu
saglamak amaciyla tiim érneklerin yiizeyi zimpara islemine tabi tutuldu. Ornekler farkli polisaj yontemlerine gore
3 alt gruba ayrildi (n=10). 1. grup kontrol grubu olarak belirlendi ve herhangi bir cilalama islemi uygulanmad. 2.
gruba pomza su karisimi ve kil firca ile geleneksel 6n cilalama islemi uygulandi. Daha sonra al¢1 alkol karigimu ile
polisaj yapild. 3. gruba ise universal cilalama patt ile polisaj islemi yapildi. Tiim ornekler firgalama simiilatériinde
6 aya denk gelen 5000 devirlik fircalama islemine tabi tutuldu. Fir¢alama 6ncesi ve sonrast ylizey piiriizliilik deger-
leri 6lgiildii. Elde edilen verilerin istatistiksel analizi yapildi.

Bulgular. Tim gruplarda fir¢alama 6ncesi ve firgalama sonrasi degerler arasinda anlaml fark bulundu
(p<0,001). Firgalama 6ncesi gruplar arasinda algi-alkol ve cila pati gruplar: arasi fark bulunmazken her iki grupla
kontrol grubu arasinda fark goriildii. Firgalama sonrasi gruplara bakildiginda ise kontrol grubu ve algi-alkol grubu
arasinda anlamli bir fark bulunmazken, her iki grubun da cila pat1 grubu ile arasinda istatistiksel olarak anlamli bir
fark gorildii.

Sonuc. Cilalama pati ile polisaj islemlerinin ti¢ boyutlu yontemle tretilen akrilik rezin materyalinin ytizey
purizliligiine olumlu katkisi bulunmaktadir.

Anahtar kelimeler. Akrilik rezin, cila, fircalama, yiizey pirizlaligi
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Amac. Maksillofasiyal protezler travma, dogumsal ve tiimoral sebeplerle meydana gelen defektlerin protetik tedavisini
kapsayan bir tedavi geklidir. Bu vaka sunumunda, geleneksel yontemlerle yapimi oldukea hassas ve zaman alici olan bu protez-
lerin 6l¢ii ve modelasyon asamalarinda pratik dijital yontemlerin ve eklemeli tiretimin kullanilmasi amaglanmustir.

Olgu Sunumu. Sag kulak kepgesi trafik kazasinda ampiite olan 25 yasinda erkek hastaya implant destekli kulak protezi
yapimt i¢cin mastoid kemige 3 adet implant yerlestirildi ve iyilesme siiresi sonunda protez yapimina baslandi. Defekt bolgesi ve
implantlarin 6l¢iisit alinarak bar atagsman hazirlandi. Saglam kulagin simetrigi olan modelin hazirlanmast i¢in saglam kulak
cep telefonunun 3 boyutlu (3D) tarama fonksiyonu kullanilarak tarandi. Elde edilen 3D veri bilgisayara aktarilarak ayna go-
runtiisi elde edildi. 3D yazicida fiziki olarak iiretilen modelin mum 6rneginin hasta tizerinde konumlandirilmast ile protezin
modelaji tamamlandi. Geleneksel kalip hazirlama ve silikon renklendirme teknigi ile protez tamamlandu.

Tartisma/Sonuclar. Maksillofasiyal protezlerin yapiminda dijital teknolojilerin kullanimi son yillarda gelistirilmekte ve
yayginlasmaktadir. Hastanin yiiziiniin taranip 3 boyutlu model elde edilmesinde yiiz tarayicilari veya CT gorintisti kullanil-
maktadir. Ancak yiiz tarayicilarin yitksek maliyeti ve CT taramalarinin radyasyon dezavantaji teknigin klinik rutine girmesini
zorlagtirmaktadir. Bu vaka sunumunda bir cep telefonu kamerasi ve 3 boyutlu tarama uygulamasi ile hastanin saglam kulagi-
nin goriinttisii kaydedildi. Boylece saglam kulagin 6l¢it maddesi kullanmadan kayd: alinmis oldu. Bilgisayara aktarilan 3 bo-
yutlu modelin bir yazilim ile ayna goriintisii elde edilip, 3 boyutlu yazici ile fiziksel modeli elde edilerek, klinisyen i¢in zaman
alic1 bir asama olan modelasyon agamasi hizli ve gercekei bir sekilde tamamland.

Anahtar Kelimeler. 3B baski, Eklemeli tiretim, Kulak protezi, Maksillofasiyal silikon
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Abstract

Background. Maxillofacial prostheses are a type of treatment used to treat defects caused by trauma, tumors,
and congenital defects. The purpose of this case report is to use practical digital methods and additive manufac-
turing in the impression and modeling steps of these prostheses, which are very precise and time consuming in
traditional methods.

Methods. A 25 years-old man with a right ear amputation caused by a car accident applied for an ear prosthe-
sis. 3 implants were placed on the mastoid bone and the prosthesis production began at the end of the healing peri-
od. The impression of the defect area and implants was taken and bar attachment was manufactured. To prepare a
symmetrical model, the left ear was scanned with a mobile phone by using a 3D scanning application. The 3D scan
data then transferred to a computer to create a mirror image. The modeling of the prosthesis completed by manu-
facturing the physical model with a 3D printer and locating the ear model’s wax sample on the patient. Traditional
molding and silicon coloring techniques were used to complete the prosthesis.

Results/Conclusion. The use of digital technologies to create maxillofacial prosthetics has been developed
and has increased in recent years. Face scanners or CT images are used to create a 3D model of the patient’s face.
However, the high cost of the face scanners and the radiation hazard of the CT scans make it difficult for them to
get involved in the clinical practice. In this case study, the 3D model of a patient’s ear was acquired using a mobile
phone camera and a 3D scanning application. Thus, the dimensions of the healthy ear were measured without us-
ing any kind of impression material. The time consuming modeling process was completed quickly and realistically
by 3D printing the model using a mirror image created through a PC software.

Key words. 3D Printing, Additive manufacturing, Ear prosthesis, Maxillofacial silicone
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Amac. Bu ¢alismanin amaci farkli 3B-yazici teknolojileri kullanilarak tiretilen gegici restorasyon materyalleri-
nin doniisim derecesini degerlendirmek ve geleneksel tiretim yontemiyle karsilagtirmaktir.

Metot. Arastirmada stereolitografi (SLA), dijital 151k isleme (DLP) ve likit kristal ekran (LCD) 3D yazicilar:
ve kontrol grubu olarak konvansiyonel (CN) yontem kullanildi. Calismaya, her 3B yazici teknolojisine ait 2 farkl
yazici dahil edildi. 3B yazicilar ile iretilecek 6rnekler, CAD yazilimi (Materialise 3-matic) kullanilarak dikdoértgen-
ler prizmas1 geometrisinde ( 10 x 4 x 2,5 mm?®) tasarlandu. Ornekler, 3D yazicilar ile 50 um katman kalinliginda,
yatay dogrultuda, her grupta toplam 15 6rnek olacak sekilde iiretildi. FTIR spektrumlari, reginelerin siv1 hali igin,
izopropanol ile yikama isleminden sonra ve son kiirleme isleminden sonra olacak sekilde ii¢ asamada ol¢iildii.

DC print ve DC degerleri hesaplandi. Kontrol grubu 6rnekleri i¢in otopolimerizan polimetilmetakrilat (Imident,
Imicryl) materyali kullanildi. Geleneksel yontem i¢in FTIR spektrumlari iki asamali olarak yapildi ve DC degeri
hesaplandi. ADC degerleri, DC degeri ile DC_Print degerleri arasindaki farka dayanarak hesaplandi. Verilerin is-
tatistiksel analizi tek yonlit ANOVA ve post-hoc Tukey ve Dunnet T3 testleriyle yapildi. Anlamlilik diizeyi p < 0.05
olarak belirlendi. Tiim istatistiksel testler IBM SPSS Statistics yazilimu, stiriim 25.0.0.1 kullanilarak hesaplandi.

Bulgular. SLA, DLP ve LCD yazicilar arasinda DC agisindan istatistiksel olarak anlaml fark yoktur(p < 0.05).
DC agisindan yalnizca FL ve CN arasinda istatistiksel olarak anlamli fark vardir (p = 0,042).

Sonuclar. Calismada elde edilen DC degerleri genel olarak, materyalin klinik kullanima uygun oldugunu
gostermektedir. Ayni zamanda uzun yillardir klinik kullanimi bulunan kontrol grubu CN, DC agisindan 3B yazici
teknolojileriyle karsilastirilabilir degerler gostermistir. Bu da 3B yazicilarin klinik kullanim igin yeterli DC goster-
digi bilgisini desteklemektedir.

Anahtar Kelimeler. 3B yazici, eklemeli tiretim, gegici restorasyon, doniisiim derecesi
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Abstract:

Background. The aim of this study is to evaluate the degree of conversion of temporary restoration materi-
als produced using different 3D-printer technologies and to compare them with the conventional method.

Methods. In the research, stereolithography (SLA), digital light processing (DLP) and liquid crystal display
(LCD) 3D printers and conventional (CN) method as a control group were used. Two different printers of each
3D printer technology were included in the study. The samples to be produced with 3D printers were designed
in rectangular prism geometry (10 x 4 x 2.5 mm?*) using CAD software (Materialise 3-matic). The samples were
produced with 3D printers at a layer thickness of 50 um, in the horizontal direction, with a total of 15 samples in
each group. FTIR spectra were measured in three steps; for the liquid state of the resins, after washing with isopro-
panol and after final curing. DC_print and DC values were calculated. Autopolymerizing polymethylmethacrylate
(Imident, Imicryl) material was used for the control group samples. For the conventional method, FTIR spectra
were performed in two steps and the DC value was calculated. ADC values were calculated based on the difference
between DC value and DC_Print values. Statistical analysis of the data was performed with one-way ANOVA and
post-hoc Tukey and Dunnet T3 tests. Significance level was determined as p < 0.05. All statistical tests were calcu-
lated using IBM SPSS Statistics software, version 25.0.0.1.

Results. There is no statistically significant difference in DC between SLA, DLP and LCD printers (p < 0.05).
There was a statistically significant difference only between FL and CN in terms of DC (p = 0.042).

Conclusion. DC values obtained in the study generally show that the material is suitable for clinical use. At
the same time, the control group CN, which has been in clinical use for many years, showed comparable values
with 3D printer technologies in terms of DC values. This supports the knowledge that 3D printers show sufficient
DC for clinical use.

Key words. 3D printer, additive manufacturing, temporary restoration, degree of conversion
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Amac. Bu ¢alismanin amacy, farkli 3B yazici teknolojileri kullanilarak tiretilen gegici restorasyonlarin mekanik
ozelliklerini degerlendirmek, kazima ve geleneksel yontemle karsilagtirmaktir.

Metot. Uluslararasi Standardizasyon Orgiitii ISO 10477: 2004% gore 25x2x2mm3 dl¢iilerinde toplam 120
dikdértgenler prizmasi geklinde gegici recine numunesi hazirlandi. Ornekler, CAD yazilim programi (Materialise
3-matic) ile 3 boyutlu olarak tasarlanmigtir. SLA, DLP ve LCD teknolojisini kullanan her grup i¢in 2 farkli yazic
aragtirmaya dahil edildi. Ornekler 3B yazicilarda 50 mikron katman kalinliklarinda iiretildi. Kazima yénteminde
ornekler ise 5 eksenli Cerec inLab MC X5 (Dentsply, Siron) cihazi kullanilarak iiretildi. Geleneksel yontem 6rnek-
leri icin ise silikon kalip elde edilerek iiretimi yapildi. Orneklere 3-nokta bitkme testi uygulandi. Orneklere 1 mm/
dakika ¢apraz kafa hizina sahip evrensel bir test cihazinda kirilincaya kadar basma kuvveti uygulandi. Elde edilen
veriler dogrultusunda elastik modiil ve egilme mukavemeti hesaplandi. Tiim 6rneklerin Knoop mikrosertlik deger-
leri hesaplandi. Elde edilen verilerin istatistiksel analizi tek yonliit ANOVA ve post-hoc Dunnet T3 testi kullanila-
rak yapildi. Tiim istatistiksel testler, IBM SPSS Statistics yazilimi, stirtim 25.0.0.1 kullanilarak hesaplandi.

Bulgular. Orneklerin ortalama elastik modiil, biikiilme mukavemeti, mikrosertlik degerleri tablo 1 de veril-
mistir. Kontrol grubu ve 3B yazic1 teknolojileri arasinda anlaml fark vardir (p<0.005).

...................................................................................................................................................................................................

Teknoloji Gruplar Elastik Modiil Biikme Dayanimi Mikrosertlik
SLA DWS Systems 2074,8 £ 3753 AD 74,1 £9,1 AC 24,6 £1,7 A
SLA Formlabs 26962+ 319,48 90,8+ 1358 285%17B
DLP Asiga 2882,1 +679,9 AB 742159 A 21£1,8C
DLP Dentafab Mega 1471 £ 417 C 64+ |1 AD 21,5%£37AC
LCD Dentafab Vega 1898,3 £ 587,6 CDF 63,9 £9,6 CD 208%24C
LCD Photon 450,5 £ 140,1 E 22,1 £35E -

Kazima inLab MC X5 2171,9 £303,1 AF 959+ 6,4B 195+12C
Geleneksel Imicryl 1879,2 £ 641,4 CDF 595%£85D 162D

...................................................................................................................................................................................................

Sonuclar. Bu aragtirmada elde edilen veriler dogrultusunda kullanilan teknoloji ve materyale bagh olarak
mekanik ozelliklerin etkilendigi bulunmustur. Ayrica 3-B yazicilarda iiretilen gegici restorasyon materyallerinin
mekanik 6zellikleri geleneksel yontemden yiiksek, hatta kazima yontemleriyle paralel sonuglar vermistir.

Anahtar Kelimeler. 3B yazici, Eklemeli tiretim, Gegici restorasyon, Mekanik ozellikler.
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Mechanical Properties of Investigation of
Temporary Restoration Materials with Different
3-Dimensional Printers Produced
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Abstract

Background. The aim of this study is to evaluate the mechanical properties of temporary restorations pro-
duced using different 3D printer technologies and to compare them with the subtractive and conventional method.

Methods. : According to the International Organization for Standardization ISO 10477: 2004, a total of 120
rectangular prism temporary resin samples with the dimensions of 25x2x2mm3 were prepared. The samples
were designed in 3D with the CAD software program (Materialise 3-matic). For each group using SLA, DLP and
LCD technology, 2 different printer were included in the study. The samples were produced in 50 micron layer
thicknesses on 3D printers. In the scraping method, the samples were produced using the 5-axis Cerec inLab MC
X5 (Dentsply, Siron) device. For the conventional method samples, silicone indecs were obtained and produced.
3-point bending test was applied to the samples. A compression force was applied to the specimens until they
broke in a universal test device with a crosshead speed of 1 mm/min. Elastic modulus and bending strength were
calculated in line with the data obtained. Knoop microhardness values of all samples were calculated. Statistical
analysis of the data was done using one-way ANOVA followed by post-hoc Dunnett T3 test. Statistical analysis was
done at a using IBM SPSS Statistics software, version 25.0.0.1

Results. The mean elastic modulus, flexural strength, microhardness values of the specimens are given in
Table 1. There is a significant difference between the control group and 3D printer technologies (p<0.005).

...................................................................................................................................................................................................

Technology Groups Elastic Modulus Bending Strength Microhardness
SLA DWS Systems 2074,8 £ 375,3 AP 74,1 £9,1 A< 24,6 £1,74
SLA Formlabs 26962 £319,4° 908+ 135° 285+ 1,78
DLP Asiga 2882,1 + 679,98 742+594 21 +£18¢
DLP Dentafab Mega 1471 £ 417 ¢ 64+ || AP 21,5374
LCD Dentafab Vega 1898,3 + 587,6 PF 63,9 £9,6<° 208+24¢
LCD Photon 450,5 + 140,1 ¢ 22, £35¢ -

Milling inLab MC X5 2171,9 £303,1 4 959+64° 195£12¢
Conventional Imicryl 1879,2 + 641,4 °F 59,5+ 85P 16+£2P

...................................................................................................................................................................................................

Conclusion. In information with the data obtained in this research, it was found that the mechanical proper-
ties were affected depending on the technology and material used. In addition, the mechanical properties of the
temporary restoration materials produced in 3-D printers gave results higher than the traditional method and even
parallel to the subtractive methods.

Key words. 3D printers, Additive manufacturing, Temporary restoration, Mechanical properties.
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Klorheksidinglukonat icerikli agiz gargarasinin
farkh daimi protetikrezin materyallerinin renk
stabilitesi Uizerine etkisi
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Amac.Bu in vitro ¢alismanin amaci, a8z gargarasinin iki farkli laboratuvar regine kompozit sisteminin, nano-
seramik CAD/CAM malzemesi ve daimi 3D yazici regine malzemesinin renk stabilitesi tizerindeki etkisini deger-
lendirmektir.

Metot.iki farkli indirekt laboratuvar kompozit materyalinden (SR Adoro, IvoclarVivadent ve Tescera ATL,
Bisco), bir rezin nano-seramik (Lava Ultimate, 3M ESPE) ve 3D yazici ile iiretilen daimi re¢ineden (PermanentC-
rown, Formlabs) kirk sekiz adet 6rnek hazirlandi. Yiizeyler, zimpara kagidi ( 600,800, 1000 grid) kullanilarak
zimparalandi ve ardindan 30um Al O, kumlama yapildi. Daha sonra yiizeylere universal polisaj pat: uyguland.
Ag1z gargara Oncesi ve sonrasi renk, Commission Internationale de UEclairage (CIE L, a, b) sistemine gore 6lgiildi
ve AL, Aa, Ab ve AE degerleri hesaplandi. Tiim 6rnekler 24 saat ag1z gargarasinda bekletildi. Renk degisimi (AE*)
daldirmadan 6nce ve sonra spektrofotometre (Easyshade, VITA) ile 6l¢iim yapildi. Veriler tek yonlit ANOVA ile
analiz edildi ve Shapiro-Wilk normallik testi yapild1.

Bulgular. Tek yonlit ANOVA, gruplara gore AE ortalama degerleri arasinda istatistiksel olarak anlaml bir fark
olmadigini gosterdi (p=0.105). Klorheksidin glukonat agiz gargarasi, farkli yontemlerle iiretilen regine malzemele-
rinin renk degisimini etkilememistir.

Sonuclar. Bu ¢alismanin sonuglarina gore, klorheksidin glukonat gargarasinda test edilen regine malzemeleri-
nin renk stabilitesi etkilenmemistir.

Anahtar Kelimeler. Renk stabilitesi, ag1z gargarasi, dental rezin materyali, daimi restorasyon
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The effect of chlorhexidine gluconate mouthrinse
on the color stability of different permanent
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Abstract

Background. The aim of this in vitro study was to evaluate the effect of mouthrinse on the color stability of
two different laboratory-processed resin composite systems, a resin nanoceramic CAD/CAM material and a per-
manent 3D printed resin material.

Methods. Forty-eight specimens were prepared from two different indirect composite systems (SR Adoro,
Ivoclar Vivadent and Tescera ATL, Bisco); a resin nano-ceramic (Lava Ultimate, 3M ESPE) and a 3D printed
permanent crown material (Permanent Crown, Formlabs). Surfaces were ground using carbide grinding paper
followed by a 30um Al O, sandblasting. Then universal polishing paste was applied to the surfaces. The color be-
fore and after immersion was measured according to Comission Internationale de L'Eclairage (CIE L, a, b) System
and AL, Aa, Ab, and AE values were calculated. All specimens were immersed in the mouth rinse solution for 24h.
Changes in colors (AE*) was assessed before and after immersion by a digital spectrophotometer (Vita Easyshade,
Vita). Data was analyzed with a one-way ANOVA and a Shapiro-Wilk test of normality was performed.

Results. One-way ANOVA test showed that there were no statistically significant difference between AE mean
values of the test groups (p=0.105). The chlorhexidine gluconate mouthrinse did not effect the color change of
resin materials manufactured by different methods.

Conclusion. Within the limitations of the study, the color stability of the tested rein materials in the chlor-
hexidine gluconate mouthrinse was not affected.

Keywords. Color stability, mouthrinse, dental resin material, permanent restoration
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Protez Kaidelerinin Yapay Dislerle Olan Baglanma
Dayaniminin Karsilastirilmasi

Nazh Yesilyurt Aydin", Fatma Uslu Kavrama?, Yurdanur Ucar?

' Cukurova Universitesi, Tiirkiye; nazli.yesilyurt.aydin@gmail.com
2Smile Dental, Tirkiye; dtfatmauslu@gmail.com
*Motto Agiz ve Dis Saghgi Poliklinigi, Turkiye; yurdanurucar@gmail.com

...................................................................................................................................................................................................

Amac. Tam protezler, geleneksel olarak 1siyla polimerizasyon yontemi kullanilarak tiretildigi gibi, giintimiiz-
de tabakali iiretim yontemleriyle de iiretilebilmektedir. Bu ¢aligmanin amaci; tam protezlerde kullanilan yapay
dislerin, geleneksel yontem ve 3B yazici ile iiretilen protez kaidelerine baglantisinin kesme dayanimi yoniinden
degerlendirilmesidir.

Metot. Her gruptan 15 er 6rnek olacak sekilde toplamda 4 grup (1) fabrikasyon dis-geleneksel kaide, (2) fab-
rikasyon dis-3B yazici ile iiretilen kaide (3B kaide), (3) 3B yazict ile iiretilen dis (3B dis)- geleneksel kaide ve (4) 3B
dis-3B kaide olacak sekilde hazirlandi. Dikdortgen bir kalip yardimiyla otopolimerize akrilik igerisine gomiilen st
molar disler ridge-lap kisimlari kesilip yiizeylerine polisaj yapildiktan sonra ¢ap1 5 mm ve yiiksekligi 2,5 mm olan
silindir seklindeki kaidelerle birlestirildi. Kesme baglanma kuvveti, bigak agizl1 bir kesici ug kullanilarak birlesme
ylizeylerine paralel gelecek sekilde iiniversal test cihazinda hesaplandi. Verilerin istatistiksel analizi, tek yonlii Ano-
va ve ardindan Dunnett T3 testi kullanilarak yapildi.

Bulgular. Yapilan istatistiksel analiz sonucunda gruplar arasinda kesme baglanma dayanimi ve elastik mo-
diilii degerlerinde istatistiksel olarak anlaml bir fark elde edildi (P<0.05). 3B yazic1 ile iiretilen dis ve 3B kaideyle
olusturulan 6rneklerin ortalama (+SD) kesme baglanma kuvvetinin diger gruplardan anlaml derecede yiiksek
oldugu goriildii (14,114,8+ MPa). En diisiik ortalama (+SD) kesme baglanma kuvveti ise fabrikasyon dis-3B kaide
grubunda (0,930,73+ MPa) gozlendi. Calismaya dahil edilen gruplarin ortalama (+SD) elastik modiilleri degerlen-
dirildiginde; 3B dis-geleneksel kaide grubu en yiiksek degeri (62,7420,80+) ve fabrikasyon dis-3B yazic1 grubu en
diisitk degeri (29,428,40+) gosterdi.

Sonuclar. Geleneksel kaide-fabrikasyon dis baglantisiyla kiyaslandiginda 3B yaziciyla tretilen dislerin 3B
yaziciyla iiretilen kaidelere baglanmas: iistiindiir. Klinik galismalarla sonuglarin desteklenmesi gerekmekle birlikte,
dis kaide baglantis1 incelendiginde 3B yazicilarin hareketli protezlerin iiretiminde kullanilmasi uygundur.

Anahtar Kelimeler. 3B total protezler, 3 boyutlu yazicilar, Kaide dis baglantisi, Baglanma dayanimi
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Abstract

Background. Complete dentures have been produced using the heat polymerization method, but nowadays
they can also be produced by layered production methods. The aim of this study was the evaluation of the shear
bond strength of artificial teeth used in full dentures and the denture bases produced with the traditional method
and 3D printer.

Methods. 15 samples from each group, in total 4 groups (1) fabricated tooth-traditional base, (2) fabricated
tooth-3D base produced with 3D printing, (3) tooth produced with 3D printer (3D tooth)-3D base and (4) 3D
tooth-traditional base. The upper molars, which were embedded in autopolymerized acrylic with the help of a
rectangular mold, were combined with cylindrical bases with a diameter of 5 mm and a height of 2.5 mm after the
ridge-lap parts were cut and their surfaces were polished. The shear bond strenght was calculated with a universal
testing device using blade edge insert perpendicular to the bonding area.

Results. As a result of the statistical analysis, a statistically significant difference was obtained between the
groups in the shear bond strength and elastic modulus values. The shear bond strength of the 3D tooth-3D base
was showed the highest value for the mean (+SD) (14,114,8+ MPa). 3D tooth-traditional base group showed
the lowest value for the mean (+SD) shear bond strength (0,930,731 MPa). When evaluated elastic modulus; 3D
tooth-traditional base group showed the highest value for the mean (+SD) (62,7420,80+) and the 3D tooth-3D
base group showed the lowest value for the mean (+SD) (29,428,40+).

Conclusion. Compared to the traditional method, 3D printed base and tooth connection is superior. Alt-
hough the results need to be supported by clinicl studies, it is appropiate to use 3D printers in the production of
removable dentures when the tooth base connection is evaluated.

Key words. 3D total dentures, 3D printers, Base teeth bonding, Bond strength
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Amac. Gegici restorasyonlar, baglangigtan daimi restorasyonlarin iiretim siirecine kadarki siirede hastanin
konforunu, estetigini, fonksiyonunu arttirmaya yonelik sekilde iiretilir. 3b yazicilar ile tiretilen gegici restoras-
yonlar, geleneksel tiretim teknigiyle tiretilenlere gore daha iyi bir diseti uyumu sergileme, hasta bas1 uyumlama
stirecinin daha kisa olmasi, hastaya daha estetik bir gériiniim kazandirma gibi iistiin 6zelliklere sahiptir. Bu olgu
sunumunda st 6n dislerine bag doku grefti uygulanan 51 yasindaki bir kadin hastaya o bolgede temizlenebilir alan
yaratmak ve estetigi saglamak amaciyla 3-boyutlu yaziciyla iiretilen gegici restorasyonun yapimi sunuldu.

Metot. Sunulan bu olguda iist anterior dislerinin periodontal problemi sebebiyle klinigimize basvuran 51 yasinda bir
kadin hastaya marjinal uyumlu ve iyi estetik goriiniimlii gecici restorasyon yapimi amaglandi. 13-23 arasindaki disler prepare
edilmis haldeydi. Alinan anamnezler sonucunda 1 ay dnce hastanin st sag santral-lateral ve ist sol santral-lateral disleri ara-
sindaki bolgelere dis eti papili olusturma amagli bag doku grefti uygulandig: ancak olumlu sonuglar alinamadig: gortlmistiir
Hastanin bu bolgesindeki temizlenebilirligini ve periodontal tedavi siiresi boyunca estetigi saglamak amaciyla hem estetik ola-
rak daha dogal gortintimli hem de dis eti uyumu agisindan daha olumlu sonuglar veren 3-boyutlu yazicilarla iiretilmis gegici
restorasyon iiretmeyi planladik. Hastanin 6nceden prepare edilmis olan 13-23 numarali disleri rounded shoulder basamak
olusturularak yeniden prepare edildi. Disler intraoral tarayici (Cerec Omnicam, Sirona) ile tarandi. InLab yazilimiyla gegici
restorasyonlarin STL formatinda tasarimlari olusturuldu.3-boyutlu yazici (Form 3 3D printer Formlabs Inc., USA) araciligi ile
gegici restorasyonlar tiretildi. 3 boyutlu yazicidan platformla birlikte ¢ikarilan gegici restorasyonlar platform tizerinden kaziy1-
c1 yardimiyla kazindi. Cihazdan ¢ikan restorasyonlar Form Wash cihazina konularak 4 dakika boyunca propil alkolle yikandi.
Form Wash cihazindan ¢ikarilan restorasyonlar iyice kurutuldu. Form Cure cihazinda destek yapilar1 asagiya gelecek sekilde
60 °C'de 20 dakika kiirlendi. Ardindan destek yapilar1 restorasyondan ayirdiktan sonra destek yapilarin ayrildig: tarafi tiste
gelecek sekilde bir kez daha kiirlendi. Destek yapilarin baglanti noktalar: tesviye edildi. Kumlama islemi yapildi. Polisajlanarak
restorasyonlar kullanima hazir hale getirildi. Gegici restorasyon simante edildi.

Sonuclar. Yumusak doku problemi bulunan hastalarin protetik planlamasini yaparken hem iyi estetik goriiniim hem de
periodontal sagligi korumak amagl bir ¢6ziim tiretmek gereklidir. Bu amagla, djjital teknolojilerin gelismesiyle birlikte bu tiir
hastalara dijital ortamda tasarlanan, 3-boyutlu yazicilarla iiretilen gecici restorasyonlar tiretmek, en iyi estetik gériiniim ve en
uygun marjinal uyumu bize kazandirir.

Anahtar Kelimeler. 3b yazici, gegici restorasyon, gingival papil
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Production of Temporary Restoration with
3D Printer for the Patient Who has Planned
Periodontal Treatment: Case Report
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Abstract

Background. : Temporary restorations are produced in order to increase the comfort, aesthetics and function
of the patient from the beginning to the production process of permanent restorations. Temporary restorations
produced with 3D printers have superior features such as exhibiting a better gingival compliance, shorter bedside
adjustment period, and providing a more aesthetic appearance to the patient than produced with conventional
technique. In this case report, the construction of a temporary restoration produced with a 3-dimensional print-
er in order to create a cleanable area and provide aesthetics in a 51-year-old female patient who had a connective
tissue graft in her upper anterior teeth was presented.

Methods. In this case, we aimed to construct a marginally compatible and good aesthetic temporary restora-
tion for a 51-year-old female patient who applied to our clinic due to the periodontal problem of her upper anteri-
or teeth. The upper anterior teeth were prepared. As a result of the anamnesis, a connective tissue graft was applied
to the areas between the 12-22 teeth of the patient to form gingival papilla 1 month ago, but papilla formation was
not observed. In order to ensure the cleanability of this area of the patient and aesthetics throughout the periodon-
tal treatment, we planned to produce a temporary restoration produced with 3-dimensional printers, which both
look more aesthetically natural and give more positive results in terms of gingival compliance. The previously pre-
pared upper anterior teeth of the patient were re-prepared by creating the rounded shoulder finish line. The teeth
were scanned with an intraoral scanner (Cerec Omnicam, Sirona). STL format designs of temporary restorations
were created with inLab software. Temporary restorations were produced with a 3-dimensional printer (Form 3 3D
printer Formlabs Inc., USA). Restorations from the 3D printer were placed in the Form Wash device and washed
with isopropyl alcohol for 4 minutes. In the Form Cure device, it was cured at 60 °C for 20 minutes with the sup-
port structures down. The supporting structures were separated from the restoration. Then, the part from which
the support structures were removed was cured once again, facing upwards. Sandblasting was done. Restorations
were made ready for use by polishing. The temporary restoration was cemented.

Results. When planning prosthetics for patients with soft tissue problems, it is necessary to produce solutions
to protect both good aesthetic appearance and periodontal health. For this purpose, with the development of dig-
ital technologies, temporary restorations produced with 3-dimensional printers give us the best aesthetic appear-
ance and the most appropriate marginal harmony.

Key words. 3d printer, gingival papilla, temporary restoration
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3D Baski Sablon Kullanarak Komplike Olmayan
Kron Kiriklarinin Kompozit Rezin ile Estetik
Rehabilitasyonu: iki olgu sunumu

Ezgi Sonkaya"
Gukurova Universitesi Dis Hekimligi Fakiiltesi Restoratif Dis Tedavisi Anabilim Dali, Adana, Tiirkiye
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Amac. Ug boyutlu (3D) baski teknolojisi kullanim1 dig hekimligi uygulamalarinda giderek icin yaygin-
lagmaktadir. Bu olgu sunumunun amaci, maksiller santral dislerde komplike olmayan kron kiriklarinin,
3D baski teknigi ile iiretilmis sablon ile literatiirde ad1 silikon anahtar teknigi olarak bilinen teknik ile
estetik rehabilitasyonunun saglanmasidur.

Olgu Sunumu. Cukurova Universitesi Dis Hekimligi Fakiiltesi Restoratif Dis Tedavisi klinigine bagvu-
ran iki hastanin klinik ve radyografik incelemesi sonucu, maksiller santral dislerinde komplike olmayan
kron kirig1 tespit edildi. Alinan dental anamnezde dislerin travmaya bagli olarak kirildig1 6grenildi.
Elektrikli pulpa testi ile dislerin vitalitesi degerlendi ve dislerin vital oldugu teshis edildi. Kirik diglerin
silikon anahtar kullanilarak kompozit rezin ile restore edilmesine karar verildi. Her iki vakada da maksil-
ler santral kesici dislerin direk kompozit rezin restorasyonu i¢in 3D baskil1 bir sablon kullanildi. Ag1z i¢i
tarama yoluyla digital 6l¢ii alind1 ve uygun yazilim program kullanilarak sanal modelleme yapildy, ar-
dindan bir 3D yazic1 kullanilarak {iretim sablon iiretimi yapildi. 3D baski sablonunun yardimuyla silikon
anahtar yontemiyle maksiller kesici dislerin estetik olarak restore edildi. Hasta klinik olarak takip edilme-
ye baslandi.

Tartisma/Sonug. 6 aylik takip sonucunda herhangi bir problem olmadigy, restorasyonlarin hastanin
estetik beklentilerini karsiladig1 gozlemlendi. 3D baskili bir sablon kullanilarak kirik maksiller santral
dislerin dogrudan kompozit restorasyonu, maksiller santral dislerin tedavisi i¢in hizli, kullanisl, estetik,
fonksiyonel ve diisiik maliyetli bir tedavi secenegidir.

Anahtar Kelimeler. 3D baski teknolojisi, Kompozit restorasyon, CAD/CAM, Kirik, Silikon anahtar
yontemi
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Aesthetic Rehabilitation of Uncomplicated Crown
Fractures with Direct Composite Resin Using a 3D
Printed Template: two case report
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Abstract

Background. Three-dimensional (3D) printing technology is used widely in dentistry. The aim of this
case report is to provide aesthetic rehabilitation of uncomplicated crown fractures in the maxillary cen-
tral teeth, with a template produced by 3D printing which is known as the silicone index in the literature.

Case Report. Two patients who applied to Cukurova University Faculty of Dentistry Restorative Den-
tistry Clinic were found to have uncomplicated crown fractures in their maxillary central teeth as a result
of clinical and radiographic examination. In a dental anamnesis taken from patient, it was learned that
related teeth were traumatized. Pulp vitality tests were applied to maxillary incisor teeth and the test
resulted in negative response in related tooth. It was decided to restore the broken teeth with composite
resin using a silicone index. In both cases, a 3D-printed template was used for direct resin composite
restoration of maxillary central incisors. A digital impression was taken by intraoral scanning, virtual
modeling was performed using an imaging process, and manufacturing was performed using a 3D print-
er. With the help of a 3D printing template, the maxillary incisors were aesthetically restored with the
silicone index method. The patients were started to be followed clinically.

Discussion/ Conclusion. It was observed that there was no problem at the end of the 6-month fol-
low-up. The patient’s aesthetic expectations were met. Direct composite restoration of maxillary central
teeth using a 3D-printed template is a fast, convenient, aesthetic, functional and cost-effective treatment
option for the treatment of crown fractures in maxillary teeth.

Key words. 3D printing technology, Composite restoration, CAD/CAM, Fracture, Silicone index meth-
od
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Konjenital kulak defekti olan hastanin 3 boyutlu
yazici ile uretilmis kulak modeli rehberliginde
rehabilitasyonu: Olgu sunumu

Emin Kapi', Orhun Ekren*
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Giris. Konjenital veya kazanilms yiiz defektleri hastalarin psiko-sosyal durumlari tizerinde oldukga etkilidir.
Herhangi bir fonksiyonel probleme neden olmasa bile hastanin topluma adaptasyonu igin defektin onarilmasi bii-
yiik 6nem tagimaktadir. Dis kulak, kisinin goriinen bir bolgesinde yer aldig1 i¢in gorsel agidan olduk¢a 6nemlidir.
Kulak anatomik olarak dis, orta ve i¢ kulak olarak 3 yapidan olusmaktadir. Dis kulagin gelisim bozuklugu “mikro-
tia” olarak adlandirilmaktadir. Tek veya cift tarafli olabilir. Hastalarin ¢ogunda tek taraflidir. 6.000-8.000 dogumda
bir gozlenir.Olugma sebebi pek ¢ok faktore baglidir. Bu olgu sunumunda sag kulak kepgesi konjenital eksik olan
hastanin yiiz taramasi sonrasi 3 boyutlu yazici ile elde edilen model yardimu ile cerrahi olarak rehabilitasyonu
sunulacaktr.

Olgu sunumu. Klinigimize dogustan sag kulak kepgesi gelisim yetersizligi ile bagvuran 9 yagindaki erkek
olgu degerlendirmeye alindi. Olgunun anamnezinden sosyal ortamlara girmek istemedigi ve kulagin gériiniimiin-
den rahatsiz oldugu anlasildi. Fizik muayenede olgunun saglarini uzatarak kulagini orttiigi, sag kulakta sadece
lobiil anatomisine uyan remnant bir doku bulundugu, dis kulak yolunun atrezik oldugu gozlendi. Olguda aym
zamanda sag hemifasiyal mikrozomi mevcuttu. Olguya operasyon dncesi dénemde 3D fasiyal analiz ve 3D yazici
yardimiyla molding uygulandi. Elde edilen mold sterilize edildi. Operasyonda alinan kostal kartilajlar mold yardi-
muyla sekillendirildi. Olusturulan kikirdak iskelet atrezik kulak sahasina implante edildi.

Tartisma. Mikrotia cerrahi tedavisinde amag, kiigiik, sekilsiz olan veya hi¢ olmayan kulak kepgesinin onaril-
masidir. Mikrotia ameliyatlarinda; kaburgalardan alinan kikirdaga kulak sekli verilerek kulak olusturulmaktadir.
Kulak ¢atisinin kikirdaklarla olusturulmasi sirasinda 2 boyutlu élgiimler ya da karsi kulagin kalib1 alinarak plan-
lama yapilabilir. Bizim uyguladigimiz yontemde elde edilen silikon mold, kars1 kulagin ayna goriintiisii seklinde
hazirlanmistir. Ayni zamanda silikon kesilebilir sertlikte oldugu i¢in kikirdaklarin tek tek hazirlanip planlanan is-
kelete yerlestirilmesine izin vermektedir. 3D modelleme ameliyat siiresini kisaltmakla kalmayip, ayn1 zamanda dis
kulagin en ince ayrintisina kadar tiim anatominin olusturulmasina da yardimci olmaktadir. Bu nedenle 3D silikon
molding yénteminin bu tiir olgularda kullanilabilecek oldukea yararli bir yontem oldugunu diisinmekteyiz.

Anahtar Kelimeler. Konjenital kulak defekti, 3 boyutlu yazici, yiiz taramasi
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Rehabilitation of congenital ear defect with an ear
model guide fabricated with 3D printer: A case
repor
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Background. Congenital or acquired facial defects are detrimental on the psycho-social status of patients.
Even if it does not cause any functional problems, repair of the defect is of great importance fort he adaptation of
the patient to the society. Since the external ear is in a visible part of the person, it is very important visually. The
ear consists of three anatomical structures: the external, middle, and internal ear. The developmental disorder of
the external ear is called “microtia”. It can be unilateral or bilaterally. It is unilateral in most patients. It is observed
in every 6.000-8.000 births. The reason for its occurence depends on many factors. In this case report, surgical
rehabilitation of the patient with congenital defect in the right auricle will be presented with the help of the model
obtained with a 3D printer after facial scanning.

Case presentation. A 9-year-old male case was evaluated who applied to our clinic with developmental
congenital deficiency of right auricle. It was understood from the anamnesis of the case that he did not want to
enter social environments and was disturbed by the appearance of the ear. On physical examination, it was ob-
served that the case had long hair and covered his ear with his hair, there was only a remnant tissue in the right ear
matching the anatomy of the lobule, and the external auditory canal was atresic. Also, the case had right hemifacial
microsomia. In the preoperative period, 3D facial analysis and molding were applied with the help of a 3D printer.
The obtained mold was sterilized. The costal cartilages taken in the operation were shaped with the help of a mold.
The created cartilage skeleton was implanted in the atresic ear area.

Discussion. The aim of the surgical treatment of microtia is to reconstruct a small, misshaped, or absent
auricle. In microtia surgeries; It is the create of an ear by giving an ear shape to the cartilage taken from the ribs.
During the formation of the ear skeleton with cartilages, planning can be done by taksing 2-dimentional measure-
ments or molding the opposite ear. In our method, the silicone mold obtained was prepared as a mirror image of
the opposite ear. At the same time, since the silicone is cuttable, it allows the cartilages to be prepared one by one
and placed in the planned skeleton. 3D modelling not only shortens the operation time but also helps to create the
entire anatomy of the external ear, down to the smallest detail. For this reason, we think that the 3D silicone mold-
ing method is a very useful method that can be used in such cases.

Key words. Congenital ear defect, 3D printer, facial scanning
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Endodontik Tedavili Molar Disin Eklemeli
Uretim Yontemi ile Uretilmis Seramik Onley ile
Restorasyonu: Olgu Sunumu
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Amac. Hizl prototipleme veya eklemeli {iretim olarak da bilinen 3 boyutlu (3B) bask: yontemleri, dis hekim-
ligi dahil olmak iizere birgok alanda yaygin olarak kullanilmaya baslanilan bir teknolojidir. 3B baski ile iretimin
dogrulugu ve kisisellestirme olanagi, bu teknigi dis hekimligi i¢in ideal bir teknoloji haline getirmektedir. Endo-
dontik olarak tedavi edilen dislerin bagarili bir klinik sonucu yeterli kanal tedavisine ve sonrasinda uygulanan
yeterli restoratif tedaviye baghdir. Bu olgu sunumunda, 18 yasindaki erkek hastanin madde kaybina ugramis kok
kanal tedavili sol alt birinci molar disinin, eklemeli iiretim yontemleri ile iiretilmis seramik onley restorasyonu ile
restore edilmesi anlatilmaktadir.

Olgu sunumu. Bu ¢aligmada herhangi bir sistemik rahatsizlig1 bulunmayan 18 yasindaki erkek hastanin,
kok kanal tedavisi gérmiis olan sol alt birinci molar disinde olusan madde kaybini restore etmek amaciyla, ilgili
disin preparasyonu yapilmistir. Ag1z ici tarama cihazi (3Shape TRIOS 4) kullanilarak restore edilecek dis ve gevre
dokularin dijital 6l¢iisii alinmus ve elde edilen veri laboratuvar ortamina aktarilmigtir. Bilgisayar destekli tasarim
yazilimlar1 kullanilarak restorasyonun tasarimi tamamlanmis ve eklemeli tiretim yontemleri ile protetik restorasyo-
nun iiretimi tamamlanmaistir.

Sonug. Dis doku kaybinin rehabilitasyonunda dijital is akiginin klinik prosediire dahil edilmesi, hasta baginda
gecirilen siireyi azaltarak hasta ve hekim agisindan zamansal avantaj olusturmustur. Eklemeli tiretim yontemleri
kullanilarak imalati gergeklestirilmis olan seramik restorasyonun prognozu ve hasta memnuniyetinin degerlendi-
rilmesi agisindan prospektif ¢aligmalara ihtiyag vardir.

Anahtar Kelimeler. Seramik restorasyon; 3B basky; Eklemeli tiretim; Endodontik tedavili dis
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Tooth with Ceramic Onlay Manufactured by
Additive Manufacturing: A Case Report
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Abstract

Background. 3D printing, also known as rapid prototyping or additive manufacturing, is a technology that
has been widely used in many fields, including dentistry. The accuracy of 3D printing and the possibility of cus-
tomization make it an ideal technology for dentistry. Successful clinical outcome of endodontically treated teeth
depends on adequate root canal treatment and subsequent adequate restorative treatment. In this case report, the
restoration of the endodontically treated lower left first molar tooth of an 18-year-old male patient with a ceramic
onlay manufactured by and additive manufacturing is described.

Case report. In this study, endodontically treated left lower first molar of an 18-year-old male patient with
no systemic history, was prepared for onlay restoration in order to restore the hard tissue loss. The tooth that needs
restoration and the surrounding tissue were digitized by an intraoral scanner (the 3Shape TRIOS 4). The digital
data were sent to the laboratory for the computer aided design of the restoration. Finally, the manufacturing of the
restoration was performed by an additive manufacturing device.

Conclusion. The inclusion of digital workflow in the clinical procedure in the rehabilitation of dental tissue
loss has created an advantage for the patient and the physician by reducing the time spent at the chairside. Prospec-
tive studies are needed to evaluate the patient satisfaction and prognosis of the ceramic restoration manufactured
by using 3D printing and additive manufacturing methods.

Key words. Ceramic restoration; 3D printing; Additive manufacturing; Endodontically treated tooth
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3 Boyutlu Yazicilar Kullanilarak Sabit
Restorasyonlar lle Tedavi Edilen Hastalarin
Laboratuvar Asamalari: Vaka Sunusu

Muhittin Kivrak®
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Amag. Calismanin amaci 3 Boyutlu yazicilar kullanilarak sabit protetik restorasyonlar ile tedavi edilen 6 farkly
hastanin tedavisinin laboratuvar agamalarinin vakalari tasarlayan teknisyen tarafindan anlatilmasidir.

Method. Anterior ve posterior sabit restorasyon ihtiyaci olan hastalarin disleri prepare edildikten sonra, dis
hekimleri tarafindan djjital 6l¢iileri alinarak 6l¢iiler laboratuvara gonderildi. Laboratuvarda uygun yazilimlar
kullanilarak preparasyonu yapilmis dislerin tizerine tam kron tasarimlari yapildi. Tasarimi yapilan kron restoras-
yonlarin @iretimi daimi kron rezini kullanilarak, 3 boyutlu yazicilarda iiretildi. Glazeleri yapildi ve hekimlerine
gonderildi.

Anahtar Kelimeler. 3 boyutlu yazici, daimi kron reginesi
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Restorations Using 3D Printers: Case Report
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Abstract

Background. The aim of the study is to explain the laboratory stages of the treatment of 6 different patients
treated with fixed prosthetic restorations using 3D printers by the technician who designed the cases.

Method. The teeth which need a fixed restorations were prepared by dentist and the digital impressions were
taken by intraoral scanner then sent to the technician. Full crown designs were made on the teeth prepared in the
laboratory using appropriate software. The production of the designed crown restorations was produced in 3D
printers using permanent crown resin. Glazes were made and sent to their physicians.

Key words. 3D Printers, Permanant crown resin
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3B Yazici ile Bireysel (Sahsi) Kasik Elde
Edilmesinde Farkli Uretim Acilari Kullanilmasinin
Mekanik Ozelliklere Etkileri
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Amac. Bu ¢alismanin amaci, 3B yazici ile farkls tiretim agilar1 kullanilarak hazirlanmug kisisel kagiklarin meka-
nik 6zelliklerini degerlendirmekti.

Metot. 3B yazici ile 6rnekler, kisisel kasik reginesi kullanilarak farkl: iiretim agilariyla (90-120-135-150-180
derece) iiretildi. Kontrol gruplari i¢in; geleneksel yontemle iiretilmis oto-polimerize regine (OP) ve ultraviyole
1510 ile polimerize edilen (UV-P) regine kullanildi. Her grup i¢in 15 adet olacak sekilde toplam 105 adet bar sekilli
ornek tretildi. Biikiilme dayanimi ve elastik modiil degerleri, destekler arasinda 50 mm mesafe olan ve 5 mm/dk
capraz kafa hizina sahip tiniversal bir test cihazi ile gergeklestirilen ti¢ nokta biikiilme testi kullanilarak elde edildi.
3 nokta biikiilme testinden sonra Weibull analizi yapildi. Verilerin istatistiksel analizi, tek yonlii Anova ve ardindan
Dunnett T3 testi kullanilarak yapildi.

Bulgular. 3B yazici ile tiretilen 6rneklerde farkl iretim agilarina sahip gruplar arasinda biikiilme dayanimi ve
elastik modiilii degerlerinde istatistiksel olarak anlamli bir fark elde edilmedi. UV-P grubunun mekanik 6zellikleri
diger gruplardan istatistiksel olarak farkliyd:1 (P<0.05) ve ortalama (+SD) biikiilme dayanimi i¢in en diisiik degeri
(39.99+6.16 MPa) ve ortalama (+SD) elastik modiilii i¢in en yiiksek degeri (9799.36+2089.47 GPa) gosterdi. 3B
yazici ile iiretilen 6rnekler, her iki parametre i¢cin de OP 6rneklerinden istatiksel olarak anlamli bir farklilik goster-
medi (P>0.05).

Sonuclar. Uretim agisi, 3B yazici ile iiretilmis kisisel kasik materyalinin mekanik 6zelliklerini etkilemez. 3B
yazici kullanarak kisisel kasiklar hazirlanirken farkli derecelerde tiretim agilarini diizenlemek uygundur. 3B yazici
ile wiretilen kisisel kasiklarin mekanik 6zellikleri OP akrilik kasiklar kadar ytiksek, UV-P kasiklardan iistiindiir.

Anahtar Kelimeler. 3B yazici reginesi, Kisisel Kagik, Uretim Acis
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The Effect of Build Angle on Mechanical Properties
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Abstract

Background. The purpose of this study was to evaluate the effect of build angle on the mechanical properties
of 3D-printed custom trays.

Methods. 3D-printed specimens were manufactured with different build angles (90-120-135-150-180 de-
grees) using custom tray resin material. Auto polymerizing resin (OP) and ultraviolet polymerizing resin (UV-P)
fabricated with conventional technique were used as control groups. A total of 105 bar shaped specimens (N=15/
group) were manufactured. Flexural strength and the elastic modulus values were obtained by using a three-point
bending test that was performed with a universal testing machine with a 50 mm support span and 5 mm/min
crosshead speed. Weibull analysis was done after 3-point bending test. Statistical analysis of the data was made
using One-way Anova followed by Dunnett T3 test.

Results. No statistically significant differences in the flexural strength and flexural modulus values were
obtained between the specimens with different build angles in the 3D-Printed groups. The UV-P group were
statistically significantly different than the other groups and showed the lowest value for the mean (+SD) flexural
strength (39.99+6.16 MPa) and the highest value for the mean (+SD) flexural modulus (9799.36+2089.47 GPa).
The 3D-Printed specimens were not statistically significantly different than the OP group for both evaluated pa-
rameters.

Conclusions. Build angle does not affect the mechanical properties of 3D-printed custom tray material. It
is appropriate to arrange the build angles to different degrees when manufacturing reliable custom trays by using
3D-printing. The mechanical properties of the 3D printed custom trays are as high as OP ones, yet higher than the
UV-P ones.

Key words. 3D-Printed Resin, Custom Tray, Build Angle
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Amac. Daimi sabit restorasyonlar, kaybedilen estetik ve fonksiyonun saglanmasi i¢in yapilan restorasyonlar-
dir. Sabit restorasyon yapiminda kullanilan materyallerin ag1z i¢i kuvvet dinamiklerine dayanabilecek mekanik
ozelliklere sahip olmasi gereklidir. Ayni zamanda oral biyolojik dokular iizerinde alerjik, toksik, karsinojenik,
mutajenik veya iltihabi reaksiyonlara neden olmamalidir. Bu ¢aligmanin amaci, 3-boyutlu yazic1 teknolojileri ile 2
farkli marka ve 3 farkls iiretim dogrultusunda elde edilen daimi restorasyon materyallerinin mekanik 6zelliklerinin
ve doniisiim derecesinin degerlendirilmesidir.

Metot. Bir CAD yazilimi ile mekanik testler i¢in 25x2x2 mm boyutlarinda dikdértgen prizmas: seklinde ve
doniisiim derecesi icin 15x1 mm disk seklinde érnekler tasarlandi (n=10). Ornekler stereolitografi (SLA) tekno-
lojisi kullanan 2 farkli 3B yazici ile 3 farkli tiretim yonlerinde hazirlandi. Mekanik testler i¢in 6rneklerin elastik
modiilii ve biikme dayanimi degerlendirildi. Bitkme dayanimi ve elastik modiil 6l¢limleri {iniversal test cihazi
kullanilarak 3 nokta bitkme testi ile yapildi. Doniisiim derecesinin degerlendirilecegi 6rnekler 50u katman kalin-
liginda farkli tiretim yonlerinde (45, 90, 180 derece) eklemeli olarak iiretildi. Doniisiim derecesi dl¢timleri FTIR
spektrometreleri kullanilarak, reginenin siv1 hali i¢in ve son kiirleme isleminden sonra olacak sekilde 2 agamada
olgildii. Grup ve rotasyon derecesinin lgiimler (EM, BS ve DC) iizerindeki etkisini incelemek i¢in iki yonlii ANO-
VA yapildi. Coklu karsilagtirmalar i¢in Bonferroni diizeltmesi kullanildi. Tiim p<0,05 degerleri istatistiksel olarak
anlamli kabul edildi. Tiim istatistiksel testler, IBM SPSS Statistics yazilimy, stiriim 22 kullanilarak hesaplandi.

Bulgular. Istatistiksel analiz, iiretim yonlerinin malzemenin mekanik 6zellikleri tizerinde etkili oldugunu gos-
termistir. Hem marka gruplar1 hem de tiretim yonii gruplar: arasinda elastik modiil ve egilme mukavemeti deger-
leri agisindan istatistiksel olarak anlamli fark bulunmustur. Dontisiim derecesi markaya gore anlamli bir farklilik
ortaya koyarken, yap1 yoniine gore herhangi bir farklilik bulunmamastir.

Sonuclar. Elde edilen sonuglara gore, tiretim dogrultusu mekanik 6zellikleri etkilemekle birlikte, doniisiim
derecesi agisindan etkili degildir.

Anahtar Kelimeler. 3-boyutlu yazici 1, daimi restorasyon 2, eklemeli tiretim 3, mekanik 6zellikler 4, donii-
sum derecesi 5.
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Investigation of Mechanical Properties and Degree
of Conversion Values of Permanent Restoration
Materials Produced by 3D Printer
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Abstract

Baclkground. Fixed partial dentures are made to restore lost aesthetics and function. The materials used in the
construction of fixed partial dentures must have mechanical properties that can withstand intraoral force dynam-
ics. It should also not cause allergic, toxic, carcinogenic, mutagenic or inflammatory reactions on oral biological
tissues. The aim of this study is to evaluate the mechanical properties and degree of conversion of 2 different per-
manent restoration materials fabricated at 3 different build directions with 3-dimensional printing technologies.

Methods. With a CAD software, 25x2x2 mm rectangular prism-shaped specimens were designed for mechan-
ical tests and 15x1 mm disc-shaped specimens for the degree of conversion test (n=10). Samples were prepared in
3 different build directions with 2 different 3D-printer using stereolithography (SLA) technology. For mechanical
tests, the elastic modulus and bending strength of the samples were evaluated. Bending strength and elastic modu-
lus measurements were made with a 3-point bending test using a universal tester. The samples, in which the degree
of conversion will be evaluated, were produced additively in different build directions (0, 45, and 90 degrees) at
50p layer thickness. The degree of conversion measurements was measured using FTIR spectrometers in 2 steps,
for the liquid state of the resin and after the final curing. Two-way ANOVA was conducted to examine the effect of
group and rotation degree on measurements (EM, BS and DC). For multiple comparisons Bonferroni adjustment
was used. All values of p<0.05 was accepted as statistically significant. All statistical tests were calculated using IBM
SPSS Statistics software, version 22.

Results. Statistical analysis showed that building directions have an effect on the mechanical properties of the
material. Statistically significant difference was found in terms of elastic modulus and bending strength values both
between the brand groups and building direction groups. The degree of conversion revealed a significant difference
according to the brand but no difference was found according to building direction.

Conclusion. According to the results, although the building direction does affect the mechanical properties, it
is not effective in terms of the degree of conversion.

Key words. 3-dimensional printerl, permanent restorations 2, additive manufacturing 3, mechanical proper-
ties 4, degree of conversion 5.
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Amac. Tam protezler, dissiz hastalar i¢in geleneksel ancak halen popiiler olan bir tedavi segenegidir. Protezin
dokuyla uyumu, hem retansiyonu hem de kirilmaya olan yatkinlig: etkileyebilecegi icin protezin basarisi i¢in ¢ok
onemlidir. Protez kaidesi ile al¢1 model veya mukoza arasinda ne kadar bosluk oldugunun 6l¢iilmesi protezin uyu-
munu degerlendirmek i¢in kullanilan bir yontemdir. Bosluk ne kadar diisiikse, uyum o kadar yiiksek olur. Bu in
vitro ¢aligmanin amaci, iki giincel dijjital tiretim teknigi ile elde edilen tam protezlerin uyumunu 3 boyutlu ¢akistir-
ma yontemi kullanarak degerlendirmektir.

Metod. Tam dissiz bir tist ¢ene al¢it modeli bir laboratuvar tarayicist ile tarandi ve tasarlanan sanal tam protez,
toplamda 20 adet olacak sekilde 3D baski ve bilgisayar destekli yazilim / bilgisayar destekli iiretim (CAD/CAM)
frezeleme olmak iizere iki farkli dijital teknikle iiretildi (n=10). Uretilen tam protezlerin i¢ yiizeyleri ayn1 laboratu-
var tarayicist kullanilarak dijitallestirildi ve tam digsiz model ile protez taramalarinin sanal (STL) dosyalar1 3-matic
yazilimi kullanilarak ¢akistirildi. Bu ikisi arasinda kalan bosluk, yazilim tarafindan otomatik olarak hesaplandi.
Verilerin dagiliminin normal olup olmadig1 Shapirao-Wilk testi ile, gruplar arasinda fark olup olmadig ise t-testi
kullanilarak istatistiksel olarak analiz edildi.

Bulgular. Model ve protez kaidesi arasindaki bosluk, 3D baski ile elde edilen tam protezlerde (24.16 +0.52
cm3) CAD/CAM frezeleme ile iiretilen protezlerden (18.51 £0.71 cm?) istatistiksel olarak 6nemli 6l¢ctide daha
yiiksek bulundu (p<0.05).

Sonuclar. Bu ¢alismanin sonuglarina gore, CAD/CAM ile frezelenmis dijital tam protez kaideleri ile model
arasindaki boslugun daha diisiik oldugu g6z 6niine alindiginda, frezeleme ile elde edilen dijital protezlerin uyu-
munun 3D baski ile elde edilenlerden daha yiiksek olmasi beklenebilir. Bununla birlikte, in vitro ¢aligmalar ag1z
i¢i kosullari taklit etmek icin yetersiz olabileceginden, bu sonuglarin klinik kullanim agisindan fark yaratip yarat-
madiginin degerlendirilmesi i¢in klinik ¢alismalara ihtiyag vardir.

Anahtar kelimeler. Tam protez, uyum, 3B baski, CAD/CAM, frezeleme
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Abstract

Background. Complete denture is a traditional yet still a popular treatment option for edentulous patients.
The fit of a denture is of importance for the success of a prosthesis considering that it may affect both retention
and susceptibility to fracture. Measuring the gap between the base and the cast or mucosa is a method that is used
to evaluate the fit of a denture. The lower the gap, the higher the fit. The aim of this in vitro study was to assess the
fit of complete dentures fabricated by two innovative digital manufacturing techniques using 3D superimposing
method.

Methods. An edentulous maxillary cast was scanned via a laboratory scanner and a virtual complete denture
was designed to fabricate twenty digital dentures with two different techniques as follows: 3D printing and comput-
er-aided design / computer aided manufacturing (CAD/CAM) milling (n=10). The intaglio surfaces of fabricated
complete dentures were digitized using the same laboratory scanner and the standard tessellation language (STL)
files of the cast and denture scannings were superimposed by using 3-matic software. The gap between two was
calculated by the software automatically. The data was statistically analysed for normality by Shapiro-Wilk test and
to evaluate the difference between groups by t-test.

Results. The gap between the cast and denture base was significantly higher for 3D printed complete dentures
(24.16 £0.52 cm3) than dentures manufactured by CAD/CAM milling (18.51 £0.71 cm?)(p<0.05).

Conclusion. The results of this study indicated that the fit of CAD/CAM milled digital complete dentures
can be expected to be higher than 3D printed complete dentures considering that the gap between the cast and the
base was lower for the former. However, further clinical studies are needed to evaluate whether these results make
a difference in clinical use as in vitro studies may be insufficient to mimic intraoral conditions.

Key words. Complete denture, fit, 3D printing, CAD/CAM, milling

...................................................................................................................................................................................................

“Presenter e



4‘" O)\ Cukurova Universitesi, Dis Hekimligi Fakiittesi .
Py \\ % Uluslararasi Eklemeli imalat Kongresi IDCAM 2022) Ozet Bildiri
ot Jl *= 1819 Mart, 2022 m
0 2\ ,”4' f: @  Gukurova Universitesi, Mithat Ozsan Amfisi Adana/Turkiye
4 ﬁ’“v),%m c% Pages: 44-45, Paper ID:41
LIV
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Amac. Bu in-vitro ¢aliymanin amaci, 3D bask: daimi regine restorasyonlarin {i¢ farkli tiretim agilarinda elde
edilmelerinin su emilimi ve ¢oziiniirliikleri tizerindeki etkisini degerlendirmek ve karsilastirmaktir.

Metot. Ug farkli iiretim agis1 ile toplam 30 adet 6rnek elde edilmistir. Tiim drnekler 15 mm ¢ap ve 1.2 mm
kalinlikli peletler geklinde 3 boyutlu yazicilar(FormLabs1+) kullanilarak iiretilmigtir. Uretim agilarina gore F1, F2
ve F3 olmak tizere 3 ayr1 grup olusturulmustur(n= 10). F1, F2 ve F3 gruplari sirasiyla yatay, dikey ve 45 derece agili
olarak yazdirilmistir. Tim 6rnek yiizeyleri polisajlandiktan sonra glaze uygulanmistir. Dijital kumpas ile 5 farkly
noktadan ol¢timler yapilarak drneklerin ortalama kalinliklar: hesaplanmistir. Su emilimi ve ¢6ziiniirliik testleri ISO
No: 10477 spesifikasyonlarina uygun olarak gergeklestirilmistir. Tim 6rnekler (37 £ 1)°Cde 22 saat siire ile desika-
tor ierisinde sartlandirildiktan sonra (23 + 2) °C'de 2 saat siireyle ikinci bir desikatére yerlestirilmistir. Ornekler
icerisindeki nemin uzaklastirilmasiyla ilk agirlik degerleri(m1) elde edilmistir. Ornekler 30 giin boyunca (37 + 1)
°C> de 20 ml su iginde bekletilmistir. 7. ve 30. giinlerin sonunda tiim 6rneklerin agirliklar1 yeniden hesaplanmustir.
Sonuglar istatistiksel olarak iki-yonliit ANOVA ve post- hoc Tukey HSD test ile analiz edilmistir. SPSS 16.0 istatis-
tiksel analiz yazilimi(SPSS Inc., Chicago, IL, ABD) kullanilmistir.

Bulgular. Daimi reginelerin farkli tiretim y6nlerinin su emilimi ve ¢oziiniirlik tizerindeki etkisi agisindan
istatistiksel olarak anlamli bir fark bulunmustur. Ayrica 7. ve 30. giinlerin sonunda elde edilen su emilim ve ¢6zii-
niirlitk degerleri agisindan istatistiksel olarak anlamli bir fark bulunmustur.

Sonuclar. Farkli tiretim yonleri, 3B bask: daimi regine drneklerin su emilim ve ¢oztnirliklerini etkilemistir.

Anahtar Kelimeler. 3-Boyutlu Yazici, Daimi Kron, Fotopolimer Regine, Su Emilimi, Coztniirlik, Stereoli-
tografi
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Abstract

Background. The purpose of this in-vitro study was to evaluate and compare the effect of build direction on
the water sorption and solubility of 3D-printed permanent crown resin.

Methods. A total of 30 specimens were evaluated by three different build directions. Specimens were 3D
printed (15x 1.2mm) using a commercial printable resin (NextDent C&B Vertex Dental) in a FormLabs1+ stereoli-
thography 3D printer. The specimens were divided into 3 groups (F1, F2, F3) based on the build direction(n=10).
F1, F2 and F3 groups were printed with horizontally, vertically and 45 degree angled, respectively. The surfaces of
all specimens were polished and then glazed. Specimens were measured with digital caliper at 5 different points
and their average thickness was calculated. The water sorption and solubility test was performed as per Interna-
tional Standards Organization Specification No.10477 for polymer-based crown and bridge materials. The polished
specimens were conditioned at (37+ 1) °C in a desiccator. After 22 hours, specimens were placed in a second desic-
cator at (23 £ 2) °C for 2 hours. The specimens were stored in 20 ml of water at (37 £ 1) °C for 30 days. The weights
of all specimens were calculated on the 7th and 30th days. The water sorption and solubility values obtained were
analyzed using two-way ANOVA and Tukey’s multiple comparison tests.

Results. A statistically significant difference was found in terms of the effect of different build directions on
water sorption and solubility. Additionally, at the end of the 7th and 30th days there was a statistically significant
difference in terms of water sorption and solubility.

Conclusion. Different build directions affected the water sorption and solubility of 3D-printed specimens.

Key words. 3D-Printing, Permanent Crown, Photopolymer Resin, Water Sorption, Solubility, Stereolithogra-
phy

...................................................................................................................................................................................................

“Presenter e



Cukurova Universitesi, Dis Hekimligi Fakiittesi . o
Uluslararasi Eklemeli imalat Kongresi IDCAM 2022) Ozet Bildiri

Cukurova Universitesi, Mithat Ozsan Amfisi Adana/Tiirkiye

Pages: 46-46, Paper ID:42

Lazer Sinterleme Yontemiyle Uretilmis Metal
Altyapili Seramik Restorasyonlarin Klinik
Basarisinin Retrospektif Olarak Degerlendirilmesi
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Amac. Lazer sinterleme yontemi, son yillarda popiilerlik kazanan ve dokiim yonteminin yerini almaya basla-
yan bir metal altyapi tiretim yontemidir. Bu ¢alismanin amaci, lazer sinterleme ile iiretilen metal altyapili seramik
restorasyonlarin klinik basarisini kisa, orta ve uzun donemde degerlendirmek ve olusan komplikasyonlar: tespit
etmektir.

Metot. Etik kurul onayinin ardindan, 2014-2021 yillar1 arasinda Cukurova Universitesi Dig Hekimligi Fakiilte-
si Protetik Dis Tedavisi AD 6gretim iiyeleri ve arastirma gorevlileri tarafindan mandibuler posterior bélgede 3 tiye
sabit protetik restorasyonlar1 tamamlanmis hastalarin bilgilerine ulagildi. Kriterlere uyan 194 hasta telefonla aran-
di. Bu hastalardan 74’tine ulasilabildi ve 52 hasta calismaya katilim sagladi. Caligmaya iki dayanak disi de devital
olan ve siddetli generalize periodontitise sahip hastalar dahil edilmedi. Caligmada sistemik hastaliklar, bruksizm,
sigara kullanimi ve karsit ark sorgulanip, kaydedildi. Hastalar kullanim siirelerine gére 1 yl, 3 yil, 5 y1l ve 7 y1l
olmak iizere 4 farkli gruba ayrildi. Hastalar klinige ¢agrilarak FDI kriterlerine gore estetik, biyolojik ve fonksiyonel
parametreler goz 6niinde bulundurularak klinik kontrolleri yapildi. Elde edilen veriler SPSS 22.0 ile analiz edildi.

Bulgular. Calismaya katilan 52 hastadan (31 kadin, 21 erkek) 1 tanesinin dis kaybina bagli olarak protezini
kaybettigi goriildii ve klinik degerlendirmeye alinamadi. 46 hastanin her iki dayanag vitalken, 6 hastanin 1 da-
yanag1 devitaldi. 36 hastada sistemik hastaliga rastlanmazken, 16 hasta sistemik hastaliga sahip olarak goriildii.
Hastalarin 38 tanesi sigara kullanmiyorken, 6 tanesi hafif igici, 8 tanesi agir igici olarak goriildii. Hastalardan 12 ta-
nesinde hafif sidette bruksizm tespit edilirken 40 tanesinde tespit edilmedi. Istatistiksel analiz sonucunda, kullanim
stiresine gore sadece 2 kriterde anlamli fark bulundu( Mukoza ve kontak noktasi).

Sonuclar. Sonuglara gore, lazer sinterleme yontemiyle tiretilmis metal altyapili seramik restorasyonlar uzun
yillar major komplikasyonlara yol agmadan agiz i¢inde kullanilabilmektedir. Tiim restorasyonlar, tiim kriterlerde
%90’1n tizerinde basarili veya klinik olarak yeterli goriilmiistiir. Minor komplikasyonlar ise daha ¢ok 3. yildan itiba-
ren ortaya ¢tkmaktadir.

Anahtar Kelimeler. lazer sinterleme, metal altyapili seramik restorasyonlar

...................................................................................................................................................................................................

“Sunum yapan @



Cukurova Universitesi, Dis Hekimligi Fakiittesi . o
Uluslararasi Eklemeli imalat Kongresi IDCAM 2022) Ozet Bildiri

Cukurova Universitesi, Mithat Ozsan Amfisi Adana/Tiirkiye

Pages: 47-48, Paper ID:43

Kalinhgin Dental 3B Yazici ve CAD/CAM Restoratif
Materyallerde Isik Gegirgenligine Etkisi

Nazh Aydin', Fatma Uslu Kavrama?, Elif Figen Kocak?*”

'Gukurova Universitesi, Tiirkiye; nazli.yesilyurt.aydin@gmail.com
2Smile Dental, Tirkiye; dtfatmauslu@gmail.com
3Cukurova Universitesi, Tiirkiye; fgnkocak@gmail.com

...................................................................................................................................................................................................

Amac. Farkli kalinliklardaki dental ti¢ boyutlu (3B) yazic1 materyallerin ve CAD-CAM restoratif materyalle-
rin renk ve yar1 saydamlik degerlerini analiz etmek ve karsilagtirmakti.

Metot. Calismada, dort adet CAD-CAM restoratif materyali (VITA Enamic LT, VITA Enamic HT, GC Ceras-
mart LT, GC Cerasmart HT) ve bir adet 3B yazic1 materyali (VarseoSmile Crown plus) ile 100 adet kare sekilli A2
numune iretildi. Her bir malzemeden (n=10) 1.0£0.01 ve 1.5+0.01 mm kalinliginda numuneler kesilerek on alt
grup olusturulmustur. Numunelerin renk koordinatlari, siyah beyaz zemin kullanilarak spektrofotometre (VITA
Easyshade Compact) ile dl¢tilmiistiir. Goreceli yar1 saydamlik parametresi (RTP) degeri, TPCIEDE2000 formiilii
kullanilarak hesaplandu. Istatistiksel analiz, iki bagimsiz degiskenin (malzeme markasi, malzeme kalinlig1) etki-
lesimini ve test edilen her degiskenin yar1 saydamlik {izerindeki etkilerini degerlendirmek i¢in iki yonlit ANOVA
kullanilarak yapildi. Ortalama degerler, anlamli farkliliklar gozlemlendigi i¢in, Bonferroni diizeltmeli post-hoc
testler kullanilarak degerlendirildi. (a = 0.05)

Bulgular. Tiim gruplar arasinda RTP degerleri agisindan anlamli farkliliklar tespit edilmistir. (p=0.000). Iki
ana ve bir etkilesim etkisi translusensi parametresi iizerinde 0.05 anlamlilik diizeyinde etkilidir. Materyal markasi
(F=295.24, p=.000) ve 6rnek kalinliginin (F=382.16, p=.000) translusensi iizerine etkisi alt gruplar arasinda anlaml
farklilik gostermektedir. Materyal *kalinlik etkilesim etkisi anlamlhidir (F=6.90, p=.000). Tiim gruplar arasinda
en yiiksek RTP degeri GC Cerasmart HT numunelerinde, en diisitk RTP degeri Vita Enamic LT numunelerinde
gozlendi.

Sonuclar. Bu ¢alismanin sinirlamalar1 dahilinde, 3B yazici 6rnekler ve farkli CAD-CAM restorasyonlarin
translusensi degerleri karsilastirildiginda istatistiksel olarak anlamli fark gézlemlenmistir. RTP degerleri tiim grup-

larda kalinliktan ters etkilenmistir.

Anahtar Kelimeler. 3B yazic reginesi, Eklemeli iiretim, Tranlusensi, Optik.
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3D Printed and CAD/CAM Restorative Materials
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Abstract

Background. The purpose of this study was to analyze and compare the color and translucency stability of
different thickness three-dimensional (3D) printed dental materials and CAD-CAM restorative materials.

Methods. In the study, 100 square-shaped, A2 shade specimens were fabricated with four CAD-CAM restor-
ative materials (VITA Enamic LT, VITA Enamic HT, GC Cerasmart LT, GC Cerasmart HT) and one 3D printed
material (Varseo Smile Crown plus). Ten subgroups were formed by cutting 1.0+ 0.01 and 1.5+ 0.01 mm thick
samples from each material (n = 10). The color coordinates of specimens were measured with a dental spectropho-
tometer (VITA Easyshade Compact) using black and white backing. The relative translucency parameter (RTP)
value was calculated using the TPCIEDE2000 formula. Statistical analysis was performed using two-way ANOVA
to evaluate the interaction of two independent variables (material brand, material thickness) and the effects of each
tested variable on translucency. Mean values were evaluated using post-hoc tests with Bonferroni correction when
significant differences were observed. (a = 0.05)

Results.Significant differences were found between all groups in terms of RTP values. (p=0.000). Two main
and one interaction effect are effective on the translucency parameter at a significance level of 0.05. The effect of
material brand (F=295.24, p=.000) and sample thickness (F=382.16, p=.000) on translucency differed significantly
between subgroups. The material *thickness interaction effect was significant (F=6.90, p=.000). Among all groups,
the highest RTP value was observed in GC Cerasmart HT samples, and the lowest RTP value was observed in Vita
Enamic LT samples.

Conclusion. Within the limitations of this study, a statistical difference was observed when the translucen-
cy values of 3D printed dental materials and different CAD-CAM restorations were compared. RTP values were

adversely affected by thickness in all groups.

Key words. 3D-Printed Resin, Additive manufacturing, Translucency, Optic.
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Amac. Eklemeli tiretim uygulamalar: dis hekimliginde iretimin gelecegini olusturmaktadir. Bu ¢aligma ekle-
meli iretim yontemi ile daimi restorasyonlar yapmamiza imkéan saglayan seramik dolduruculu reginenin, giini-
miizde CAD/CAM sistemleri ile bloktan kazinarak iiretilen hibrid seramikler ile rezin siman arasindaki baglanma
dayaniminin karsilastirilmasini amaglamigtir.

Metot. Bu ¢aligma i¢in seramik dolduruculu regine (VarseoSmile, Bego) kullanilarak 12 adet 12x12x2 mm?®
olgiilerinde 6rnekler olusturuldu. Daha sonrasinda kontrol grubu olarak kullanilmak tizere hibrid seramik (Ce-
raSmart, GC) ve polimer infiltre cam seramik (Vita Enamic) bloklardan hassas kesme cihazi kullanilarak 2 mm
kalinliginda dilimler hazirlandi. Orneklerin yiizeyleri polisajlanarak standardize edildi. Daha sonrasinda érnekler
100 mikrometre boyutundaki aliiminyum oksit tozlari ile kumland: ve ardindan izotonik serum fizyolojik ¢ozeltisi
ile yikandi ve kurutuldu. Orneklerin iizerine 2,9 mm ¢apinda ve 3 mm yiiksekliginde silindir seklinde 6zel bir kalip
kullanilarak rezin siman (RelyX U200, 3M) uyguland1. Rezin siman LED 1s1k kaynag1 (1200mW/cmz2) ile 20 saniye
boyunca polimerize edildi. Son olarak érneklere makaslama baglanma dayanima testi uygulandu.

Bulgular. Test sonuglar: tek yonlii varyans analizi (ANOVA) ile degerlendirildi, gruplar arasinda anlamli fark
bulunamadi. Daha sonrasinda 2li t testi ikili gruplar arasinda uygulandi. Seramik dolduruculu regine ile polimer
infiltre cam seramik grubu arasindaki fark anlamli bulundu (p<0,05). Diger gruplarin karsilastirmalarinda istatis-
tiksel olarak anlamli fark bulunamamustir (p>0,05).

Sonuclar. Elde edilen veriler eklemeli iiretim yontemiyle tiretilen seramik dolduruculu re¢inenin baglanma
dayaniminin kazima yontemi ile tiretilen hibrit seramikler kadar iyi oldugunu gostermektedir. Bu ¢aliymadan farkl
olarak uygulanacak ¢esitli yiizey islemlerinin ve farkli simanlarin baglanma dayanimina etkisinin degerlendirilmesi
i¢in ileri galismalar gerekmektedir. Ayrica materyalin uzun dénem basarisi i¢in klinik takipler yapilmalidir.

Anahtar Kelimeler. Seramik dolduruculu regine, 3 boyutlu yazici, Eklemeli tiretim, Baglanma dayanimi
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Abstract

Background. Additive manufacturing method constitutes the future of manufacturing in dentistry. This
study was aimed to compare the bond strength of the ceramic filled resin, which allows us to make permanent
restorations with the additive manufacturing method, and the hybrid ceramics produced by milling from the block
with CAD/CAM systems and resin cement.

Methods. 12 samples (12x12x2mm?®) were prepared using ceramic filled resin (VarseoSmile, Bego) and 2
mm thick slices were prepared from hybrid ceramic (CeraSmart, GC) and polymer-infiltrated glass ceramic (Vita
Enamic) blocks using a precision cutting device. The surfaces of samples were standardized with polishing, and
sandblasted with 100 micrometer aluminum oxide powders and washed with saline and dried. Resin cement (Re-
lyX U200, 3M) was applied on the samples using a special cylindrical(2,9mm diamater and 3mm height) mold. The
resin cement was cured with an LED light source (1200mW/cm?2) for 20 seconds. Finally, shear bond strength test
was applied to the samples.

Results. Test results were evaluated with one-way analysis of variance (ANOVA), no significant difference was
found between the groups. Afterwards, the t test was applied between paired groups. The difference between the
ceramic filled resin and polymer infiltrated glass ceramic group was significant (p<0.05). No significant difference
was found between the other groups (p>0.05).

Conclusion. The data obtained show that the bond strength of the ceramic filled resin produced by the addi-
tive manufacturing method is as good as the hybrid ceramics produced by the milling method. Further studies are
required to evaluate the effects of various surface treatments and different cements on bond strength. In addition
the clinical follow-ups should be performed for the long-term success of the material.

Keywords. Permanent resin, 3D printing, Additive manufacturing, Bond strength
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Abstract

Background. C configuration is one of the most important anatomic variations of the root canal system.
C-shaped canals show difficulties in shaping and filling procedures due to their anatomy. The aim of this
study was to evaluate the effectiveness of different root canal filling methods with replicas of mandibular
molar teeth with the same anatomy of C2 and C3 configuration.

Methods. Mandibular molar teeth with a completed root canal instrumentation in C2 and C3 configu-
ration were scanned with micro-CT and stereolithography data were obtained. Data were transferred to a
3D printer and 40 replicas were produced from each configuration. C2 and C3 groups were divided into
4 groups to evaluate 4 different filling methods (n = 10); injectable cold filling (ICF), core carrier (CC),
continuous wave obturation (CWQO), and cold lateral compaction (CLC). Root canals were filled and
scanned with micro-CT. The data were analyzed and the void volumes in the apical, middle, and coronal
sections were calculated as percentages. Statistical analysis was performed using Two-Way ANOVA and
Tukey Tests (a = 0.05).

Results. In the apical part of C2 groups, most void areas were observed in ICF and the least in the CWO
group. While there was no significant difference between the apical parts of C3 configuration groups (p>
0.05), less void area was found in the CC group in the middle part (p <0.05). There was a significant dif-
ference between CLC and CC in the coronal (p<0.05), no difference was found between the other groups
(p>0,05).

Conclusion. The cold lateral compaction method was found to be more successful in C2 configuration
with more oval canal anatomy in the apical part. There was no significant difference between C3 root
canals with more rounded apical anatomy.

Keywords. C-shaped canal, C2-C3 configuration, Micro-computed tomography, Root canal anatomy,
Three-dimensional printer technology.
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Amac. Bu in vitro ¢aligmanin amaci, kompozit rezin ve 3-D rezin materyallerin, 1 hafta boyunca gesitli renk-
lendirici ajanlara maruz kaldiginda meydana gelen renk degisimini degerlendirmek ve karsilagtirmaktir.

Metot. Bu ¢aligmada ti¢ farkli regine kullanilmistir; kompozit regine A2 (Solare-X, GC, Tokyo, Japonya),
Fotopolimerize Daimi Rezin A2 (Daimi CB rezin, Formlabs, Almanya) ve Fotopolimerize Gegici Rezin A2 (Ge-
¢ici CB rezin, Formlabs, Almanya). 5 mm ¢apinda ve 2 mm kalinhiginda silindir igeren STL formatinda bir dosya
hazirlandi. Bu dosya formati ile 3-D yazicida (Formlabs Form 3 Yazici, Almanya) 50 mikron ¢éziiniirlitkte daimi ve
gecici rezinler kullanilarak rnekler hazirlanmigtir. Ornekler, Form Wash (Formlabs, Almanya) icinde %99 izopro-
pil alkol ile yikandi. Daha sonra Form Cure (Formlabs, Almanya) cihazinda 60°Cde 20 dakika polimerize edildi.
Kompozit rezinler 5 mm ¢apinda, 2 mm kalinliginda bir metal kalip kullanilarak hazirland1 ve bir LED 151k cihaz1
(VALO Ultradent, South Jordan, UT) kullanilarak polimerize edildi. Her grupta 5 6rnek olmak iizere toplam 60
ornek hazirlandi. Polisaj isleminden sonra (TOR VM, Moskova, Rusya) 6rnekler rastgele gruplara ayrildi. Téim 6r-
neklerin baglangi¢ renk degerleri, bir spektrofotometre (Vita Easyshade V) kullanilarak él¢iilmiistiir. Ornekler dort
farkli stvida 1 hafta siireyle bekletildi. Renklendirme islemi tamamlandiktan 24 saat sonra renk 6lgiimii tekrarlandi.
Tiim renk o6l¢iimleri beyaz zemin tizerinde CIE’ye (L*a*b*) gore yapildi. Verilerin normallik analizi i¢in Kolmogo-
rov-Smirnov testi, tek yonlii varyans analizi i¢in Kruskal-Wallis H Testi kullanildi. Anlamlilik diizeyi p<0.05 olarak
belirlendi.

Bulgular. Renklendirme soliisyonu olarak kullanilan tiim sivilarda restoratif materyaller arasinda istatistiksel
olarak anlaml renk degisiklikleri meydana geldi. Kahve ve sarapta bekletilen 6rnekler arasinda en fazla renk degi-
simi kompozit rezin 6rneklerinde goriilmistiir. Efervesan tablet iceren soliisyonda bekletilen 6rneklerde en fazla
renk degisimi gegici rezin 6rneklerinde, en az renk degisikligi ise kompozit rezin 6rneklerinde gozlenmistir.

Sonuclar. Bu ¢alismada, daimi rezin 6rneklerinin renk stabilitesinin kompozit rezin 6rneklerine gore daha iyi
oldugu bulunmustur.

Anahtar Kelimeler. Kompozit rezin, renklenme, rezin, 3-D bask1
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Abstract

Background. The aim of this in vitro study is to evaluate and compare the color change that occurs when
composite resin and 3-D printing resins are exposed to various coloring agents for 1 week.

Methods. Three different resins were used in this study; composite resin A2 (Solare-X, GC, Tokyo, Japan),
Photopolymerize Permanent Resin A2 (Permanent CB resin, Formlabs, Germany), and Photopolymerize Tempo-
rary Resin A2 (Temporary CB resin, Formlabs, Germany). A file in STL format containing a cylinder with a diam-
eter of 5 mm and a thickness of 2 mm was prepared. With this file format, samples were prepared using permanent
and temporary resins at 50 micron resolution on a 3D printer (Formlabs Form 3 Printer, Germany). The samples
were washed with 99% isopropyl alcohol in Form Wash (Formlabs, Germany). Then, it was polymerized at 60°C
for 20 minutes in a Form Cure (Formlabs, Germany) device. Composite resins were prepared using a 5 mm diam-
eter, 2 mm thick metal mold and polymerized using an LED light device (VALO Ultradent, South Jordan, UT). A
total of 60 samples were prepared, with 5 samples in each group. After polishing (TOR VM, Moscow, Russia), the
samples were randomly divided into groups. The initial color values of all samples were measured using a spectro-
photometer (Vita Easyshade V). The samples were storaged in four different liquids for 1 week. Color measurement
was repeated 24 hours after the coloring process was completed. All color measurements were made according
to CIE (L*a*b*) on a white background. SPSS 25.0 program (SPSS Inc., Chicago, IL, USA) was used for statistical
analysis of the data. Kolmogorov-Smirnov test was used to analyze the normality of the data and Kruskal-Wallis H
Test was used for one-way analysis of variance. Significance level was determined as p<0.05.

Results. Statistically significant color changes occurred between restorative materials in all liquids used as col-
oring solutions. Among the samples kept in coffee and wine, the most color change was observed in the compos-
ite resin samples. Among the samples kept in solution containing effervescent tablets, the most color change was
observed in the temporary resin samples, while the least color change was observed in the composite resin samples.

Conclusion. In this study, color stability of permanent resin samples was found to be better than composite
resin samples.

Key words. Composite resin , discoloration, resin, 3-D printing
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3D Baski ile Uretilen Daimi Recinenin Asitli Sivilar
ile Maruziyeti Sonrasi Bir Konvansiyonel Kompozite
Karsi Mikrosertliginin Degerlendirilmesi
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Amac. Bu ¢alismanin amaci, kola ve efervesan multi-vitamin maruziyeti altinda geleneksel bir kompozit ile
karsilastirarak 3D baskili daimi re¢inenin mikrosertlik degisimini degerlendirmektir.

Metot. Bu ¢aligmada 3D baskili Daimi Re¢ine A2 (Permanent CB Resin, Formlabs, Almanya) ve kompozit
rezin A2 (Solare-X, GC, Tokyo, Japonya) kullanildi. 5 mm ¢apinda ve 2 mm kalinliginda silindirin STL dosyas1
tasarland1. Numuneler, bir 3D yazicida (Formlabs Form 3 Yazici, Almanya) 50 mikron ¢oziiniirliikte daimi regine
kullanilarak hazirlandi, daha sonra Form Wash (Formlabs, Almanya) ile yikandi ve Form Cure (Formlabs, Alman-
ya) cihazi ile polimerize edildi. Kompozit rezinler 5 mm ¢apinda, 2 mm kalinliginda titanyum kalip kullanilarak
hazirlandi ve bir LED 151k cihazi (VALO Ultradent, South Jordan, UT) kullanilarak 20 saniye polimerize edildi.

30 6rnegin baglangic Vickers degerleri TO olarak dlgiildii. Iki farkl asidik (kola ve efervesan tablet igeren) sivi ve
distile suda 1 hafta siire bekletme sonrasinda Vickers degerleri tekrar T1 olarak 6l¢iildii. Verilerin normallik analizi
i¢in Shapiro-Wilk testi, buna gore normal dagilima sahip verilerin iki bagimsiz grup arasinda karsilastirilmasinda
bagimsiz t testi, normal dagilima sahip bagimsiz gruplarin karsilastirilmasinda ise One-way ANOVA testi kullanil-
di. Tim istatistiksel analizler anlamlilik diizeyi 0,05 ve %95 giiven diizeyinde yapild1.

Bulgular. Kompozit rezin ve daimi reginenin Vickers degeri, TOda daimi regine lehine istatistiksel olarak
anlamli derecede yiiksekti. Kompozit ve kalic1 reginenin Vickers degerlerinin TO ve T1 6lgiim siiresi arasinda
istatistiksel olarak degismedigi gozlendi. Kola, efervesan ve distile suda 7 giin siireyle bekletilen kompozit ve daimi
reginenin Vickers degerlerinde istatistiksel olarak fark bulunmad.

Sonuclar. Bu ¢alismada daimi reginenin yiizey sertliginin kompozite gére daha iyi oldugu gozlemlendi. Kola,
efervesan sivi ve distile suda 7 giin bekletildikten sonra hem kompozit hem de daimi reginenin yiizey sertlik deger-
leri degismedi. Klinik olarak anlamli sonuglar elde etmek i¢in daha uzun bekletme siiresi gereklidir.

Anahtar Kelimeler. Kompozit Rezin, Daimi Regine, 3D baski, Mikrosertlik
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Evaluation of Microhardness of 3D-Printed
Permanent Resin Versus Conventional Composite
After Exposure to Acidic Liquids
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Abstract

Background. The aim of this study is to evaluate the microhardness change of 3D permanent resin compar-
ing with a conventional composite under the exposure of cola and effervescent multivitamin.

Methods. A 3D printed Permanent Resin A2 (Permanent CB Resin, Formlabs, Germany) and a composite
resin A2 (Solare-X, GC, Tokyo, Japan) were used in this study. STL file of cylinder with a diameter of 5 mm and
a thickness of 2 mm was designed. Samples were prepared using permanent resin at 50 micron resolution in a 3D
printer (Formlabs Form 3 Printer, Germany), then washed in Form Wash (Formlabs, Germany) and polymerized
with Form Cure (Formlabs, Germany). Composite resins were prepared using a 5 mm diameter, 2 mm thick titani-
um mold and cured for 20 seconds using an LED light device (VALO Ultradent, South Jordan, UT). Initial Vickers
values of 30 samples were measured as T0. After 1 week storage in two different acidic (containing cola and effer-
vescent tablets) liquids and distilled water, Vickers values were measured again as T1. Shapiro-Wilk test was used
for the normality analysis of the data, independent t-test was used to compare between two independent groups
and the One-way ANOVA test was used to independent groups with normal distribution. All statistical analyzes
were performed at a significance level of 0.05 and a 95% confidence level.

Results.Vickers value of composite and permanent resin was statistically significantly higher in favor of
permanent resin at TO. It was observed that the Vickers values of composite and permanent resin did not change
statistically between T0 and T1 measurement time. There was no statistical difference in Vickers values of compos-
ite and permanent resin stored in cola, effervescent and distilled water for 7 days.

Conclusion. In this study, it was observed that the surface hardness of the permanent resin was better than
the composite. The surface hardness values of both the composite and the permanent resin did not change after 7
days soaking in cola, effervescent liquid and distilled water. Longer immersed time is needed to achieve clinically
meaningful results.

Key words. Composite Resin, Permanent Resin, 3D printing, Microhardness
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Siit ve Daimi Molar Dislerin Kaybinda 3D Basilabilir
Yer Tutucular
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Arka Plan. Erken dis kaybindan sonra siit, karma ve daimi diglenme sirasinda ark uzunlugunun korunmasi,
gelecekteki daimi okluzyonun normal gelisimi i¢in biiyiik 6nem tasir. Boslugun korunamamasi siit ve daimi dislen-
melerde dikey ve yatay okluzal iliskilerin bozulmasina neden olabilir. Tek tarafli dis kayiplarinda en sik kullanilan
yer tutucu bant-loop yer tutucudur. Fakat, geleneksel yer tutucularin tiretimi ve sag kalimu ile ilgili belirli zorluklar
vardir. Dijital dis hekimliginde ti¢ boyutlu (3D) baski, dis hekimligindeki 6nemli gelismelerden biridir. Sunulan
vaka raporlari, bant-loop yer tutucularin iiretilmesi i¢cin 3D baski teknolojisinin kullanimina iliskin bilgi saglamak-
tir.

Olgu Sunumu. 7 yagindaki kiz ve 12 yasinda erkek hasta, erken dis ¢ekimi nedeniyle kaybedilen disleri ye-
rine yer tutucu yapilmas istegi ile Gazi Universitesi Cocuk Dis Hekimligi Anabilim Dalvna bagvurdu. Bu hastalara
3D baski teknolojisini kullanarak bant-loop yer tutucu iiretimine karar verildi. Hastalarin alt ve iist cenesinden
alinan ol¢iiler taranmasi ve metal bant-loop yer tutucularin yazdirilmasi i¢in 3D baski laboratuvarina génderildi.
3D tasarimli yer tutucular, Micro Lazer Sinterleme Teknolojisi ile titanyum bazli toz metal malzeme kullanilarak
basildi. Baski yer tutucular hasta agzinda denendi, okluzyon kontrol edildi ve cam iyonomer siman (Tip 1, GC,
Fuji, Tokyo, Japonya) kullanilarak simante edildi. Alt1 aylik kontrol randevusunda, 3D baski yer tutucular saglam
goriiniiyordu.

Sonug. 3D bask yer tutucularin sunulan yenilikgi dijital tasarimi hassas, hizli ve kolaydir. 3D baski teknolojisi-
nin gelistirilmesi, bilgilerin 3D yazicilarda dogru bir sekilde tiretilmesini saglar. Cocuk dis hekimligi alan1 3D baski
uygulamalarinda biiytik bir potansiyele sahiptir.

Anahtar Kelimeler. 3D yazicilar, ¢ocuk dis hekimligi, dijital dis hekimligi, yer tutucular
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3D Printed Space Maintainers for the Loss of
Primary and Permanent Molar
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Abstract

Background. Maintenance of arch length during primary, mixed, and permanent dentition after premature
loss is of great significance for the normal development of future permanent occlusion. Failure in maintaining the
space may lead to the collapse of vertical and horizontal occlusal relationships in primary and permanent denti-
tions. Band and loop space maintainer is the most commonly used space maintainer for unilateral loss of teeth.
However, there are certain challenges associated with the fabrication and survival of conventional space maintain-
ers. Three-dimensional (3D) printing in digital dentistry is one of the significant developments in dentistry. The
case reports provide insight into the use of 3D printing technology to fabricate band and loop space maintainers.

Case Presentation. A 7-year-old female patient and a 12-year-old male patient applied to the Department
of Pediatric Dentistry, Gazi University, to request a space maintainer for their lost teeth due to early tooth extrac-
tion. It was decided to fabricate a band and loop space maintainers using the most recent 3D printing technology.
The impressions taken from the lower and upper jaws of the patients were sent to the 3D printing laboratory for
scanning and printing metal-based space maintainers. 3D designed space maintainers were printed using a tita-
nium-based powdered metal material by Micro Laser Sintering Technology. The printed spaces maintainers were
tried, occlusion were checked, and were cemented using glass ionomer cement (Type 1, GC, Fuji, Tokyo, Japan). At
six-month follow-up visits, the clinical and radiographic success of the 3D printed space maintainers was observed.

Conclusion. The presented innovative digital design of the 3D-printed space maintainer is precise, quick, and
easy. The development of 3D printing technology allows the production of information in 3D printed accurately.
There is a huge potential in the application of 3D printing for pediatric dentistry.

Keywords. 3D printing, digital dentistry, space maintainer, pediatric dentistry
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Comparative Evaluation of Mechanical
Performance of Plates Manufactured by Traditional
and Selective Laser Melting Method in Oral and
Maxillofacial Surgery

Necdet Durmaz', Mehmet Kiirkcii?, Durmus Ali Bircan?

' Gukurova University, Dentistry Faculty, Department of Oral and Maxillofacial Surgery, Adana, Turkey, necdetdrmz@gmail.com, Orc: 0000-0002-
1740-7371

2Cukurova University, Dentistry Faculty, Department of Oral and Maxillofacial Surgery, Adana, Turkey, kurkcumehmet@gmail.com, Orc: 0000-0003-
4183-2201

3 Cukurova University, Engineering Faculty, Department of Mechanical Engineering, Department of Construction and Manufacturing, Adana, Turkey,
abircan@cu.edu.tr Orc: 0000-0002-9430-4587

...................................................................................................................................................................................................

Abstract

Baclkground. Plates are used in areas such as trauma, orthognathic surgery and tumour surgery in oral and
maxillofacial surgery. Plates can be produced with CNC/Traditional method, as well as with CAD/CAM aided
additive manufacturing with the development of digital dentistry. The aim of this study is to evaluate the mechan-
ical properties of plates manufactured by CNC/Traditional and Selective Laser Melting Additive Manufacturing
Method.

Methods. In the study, 54mm long, straight, barred 30 reconstruction plates were manufactured in both
groups. The additively manufactured plates were then subjected to heat treatment. XRD and SEM-EDS analyzes
were performed to evaluate mechanical properties. Mechanical performance were also assessed using dynamic and
static tri-point bending and torsion tests.

Results. While the fatigue strength of the plates manufactured by the CNC method was in the safe range at
60N and below, additively manufactured plates were in the safe zone of 40N and below. Static tri-point bending
tests (maximum average bending forces) results were 265,11N and 218,56N, respectively. In the torsion test, the
maximum torque values were determined as 3,084Nm and 1,798Nm, respectively.

Conclusion. It has been seen that the strength properties of the plates manufactured by the CNC method are
higher than the additively selective laser melted plates. Therefore, mechanical properties of plates that manufac-
tured additive manufacturing method should be differentiated. The additively manufactured custom-made plates
should be designed differently from the standard plates.

Key words. Maxillofacial Surgery, Laser Sintering, Plate, In Vitro
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