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machine to standardize the dimensions and randomly divided into 3 groups. Slip cast 
(IC) (In-Ceram Zirconia, Vita Zahnfabrik), copy-milled zirconia (CM) (ICE, Zirkonzahn) 
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54.22, NECO: 64.2, CM: 55.22; Occlusal= IC: 119.97, NECO: 129.18, CM: 121.15) in 
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than those of the marginal and axial zones in all groups (p<0.05). Conclusions: Slip cast 
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marginal, axial and occlusal areas.
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INTRODUCTION

The demand for esthetically pleasing dental 
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standard for indirect esthetic restorative materials. 
These all-ceramic systems have high fracture 
strength and high survival rates clinically12. 
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deformation to the same extent as tooth structures 
or resinous materials. Stress concentrations depend 
on the geometry of the specimen material, loading 

conditions, the presence of intrinsic or extrinsic 
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to reduce, yet not completely absorb, intracoronal 
stresses23,30.
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restorations are strength and marginal adaptation, 
and if all-ceramic restorations are to be successful, 
they must satisfy the clinical requirements in 
����
�������
$����
����������
����
�����������

systems may use different techniques7,9.
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using a slip-casting technique to produce a high-
strength core. Slip-cast zirconia initially is partially 
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technologies are used for making an all-ceramic 
restoration. Some authors reported that the copy-
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have relatively homogenous marginal gaps10.

Numerous clinical studies concerning composite 
resins as indirect restorative materials for inlays 
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promising results2,16�
|���
������
��
����
�����&

several clinical studies have been performed, such 
�
?�����
�����
��������
����
;����;
������

���
����
����&
������
�
2�����
�������
����
��

K}~21�
 '������&
 �
 F�����
 ��������
 ����
 �����

����
���
�������
����
���
���
���
����
��
�����

�������
��
HH�F~15.

G�������
 ��������
 �����
 ����
 �
 ������
 ��

advantages over zirconium-oxide-based ceramic 
������
|���
�������&
�
����
�������
�����������

����
 �
 �����
 ��
 5�5�F
 ��
 �
 �����������17 
compared to a less invasive tooth preparation 
of 0.5 mm chamfer for composite restorations19. 
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to do8,14. Moreover, composite resin is a cheaper 
material.
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the manufacturing of all types of indirect dental 
restorations as an alternative to other indirect 
restorative materials. The material is designed as 
an improved version of Artglass, a composite resin 
material previously introduced in the dental market 
for the same indication21. A previous 3-year clinical 
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of NECO used as an indirect restorative material 
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most important technical factors for the long term 
success of any restoration. Because a large marginal 
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microleakage, recurrent caries, periodontal disease 
and decrease of the longevity of the prosthetics 
restorations3,6,16. This problem may be aggravated 
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Nevertheless, clinicians should strive to minimize 
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����23. A marginal gap ranging from 25 
to 40 �m for cemented restorations has been 
suggested as a clinical goal1�
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measurements are seldom achieved in a clinical 
scenario29. There have been numerous studies 
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range of marginal openings from 0 to 313 �m and 
a reported mean marginal opening of 155 �m20. 
McLean and Von Fraunhofer18 (1971) examined 
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clinically acceptable.

With these considerations, the purpose of this 
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internal adaptation of zirconia-based restorations 
and indirect composite resin full coverage 
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(Zirkonzahn GmbH,Bruneck, Italy) and indirect 
composite resin (NECO, HeraeusKulzer,GmbH, 
Hanau, Germany) have not been reported.

MATERIAL AND METHODS

Experimental design
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chloramine solution at 4°C for a maximum of 6 
months after extraction. Approval to use human 
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rings using auto polymerized acrylic resin (Ostron 
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from the cervical line of the teeth. The long axis of 
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of the block.

Before tooth preparations, an additional silicone 
(Zhermack Spa, Via Bovazecchino, Italy) impression 
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thermoplastic sheet (Easy-Vac Gasket, Goyang-si, 
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unit (ECONO-VAC, Buffalo Dental Mfg. Co., USA) 
and subsequently used to replicate the original 
contours of the teeth. The silicone impressions 
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monitor occlusal and axial tooth reductions during 
the teeth preparation.
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cutting machine (AB Machine Tools LTD. SGia M/C 
No. 17531, Edmonton, Canada) using a cross-slide 
carbide insert tool at a speed of 400 rpm under cool 
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all the samples, resulting in an approximately 1 mm 
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tapered angles and an approximate height of 4 mm 
(shoulder to top) (Figure 1).

G�������
 ����
 ����
 ����
 ��������
 ������

(vinylpolysiloxane) impression material (Elite HD, 
Zhermack Spa, Via Bovazecchino, Italy) for each 
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VITA VM9 ceramic (Vita Zahnfabrik-Bad Säckingen, 
Germany).
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fabricated from ICE Translucent zirconia blocks 
(ICE Zirkon, Zirkonzahn GmbH, Bruneck, Italy) 
according to the manufacturer's directions.

Group 3: 10 light curing nano hybrid composite 
����
 �����
 ����
 ����������
 ����
 "#$%

(HeraeusKulzer, Hanau,GmbH, Germany) by 
building up the tooth using a layering technique. 
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coping, and then polymerized for 90 seconds in a 
visible light cure system (Triad® 2000™, Dentsply, 
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rotary instrument.
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for deformity, debris and steam cleaned. The 
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discrepancy by both visual and tactile methods. 
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of the four positions for a total of 12 measurements 
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 �����28�
?����
 ����
 ���
������
�����
����

��������
����
/�$��
������
�����������
������

cement (GC Corporation, Tokyo, Japan), under 50 
N static load for 10 minutes. The excess cement 
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cured for 10 s from each direction according to the 
manufacturer’s directions.
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from mesial to distal according to the pencil-lines 
����
 ����
 ���8��
 ��
 ���
 ������
 ��
 �����&
 ���

resulting in 4 specimens to be evaluated for each 
tooth.
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Statistical analysis
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NECO composite resin before cementation. After 
cementation, the marginal adaptation of copy-
������
 +�������
��
 ������
 ����
"#$%
 ��������

resin and almost similar to the In-Ceram zirconia.

�����
 ;
 ��������
 ���
 �������
 ?"%@?

���������
 ���
 ���������
 �������
 ���
 ����

�����
 ��
 ��������
 ����������
 !��0
 ��
 ���������

��������
 !��������&
 �����
 ���
 �������0
 ������

����
������
������
"�
���������
����������
��

�����
������
����
+���
!��������1
G$	
HJ�;&
"#$%	

95.22, CM: 84.22; Axial= IC: 54.22, NECO: 64.2, 
CM: 55.22; and Occlusal= IC: 119.97, NECO: 
5;K�5H&
$�	
5;5�5F0
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 ������
 ����
 ����
 ��
 ��������

and axial zones in all groups (p<0.05).

Group In-Ceram zirconia NECO composite 
resin

Copy milled zirconia

N 10 10 10

Mean
Before 56.3 56.16 60.16

After 84.2 95.22 84.22

±SD
Before 3.55 3.24 4.4

After 2.40 4.40 3.5

F 74.68

P** 0.001

:<<=�
�	
>��	���
�����	��
SD=Standard Deviation

Table 1- Two-way ANOVA of the vertical marginal openings before and after cementation

Surface Occlusal Axial &�����*
Group 

CM
Group 
NECO

Group IC Group 
CM

Group 
NECO

Group IC Group 
CM

Group 
NECO

Group IC

N 10 10 10 10 10 10 10 10 10
Mean 121.15 129.18 119.97 55.22 64.2 54.22 84.22 95.22 84.2

±SD 0.98 1.13 1.29 1.17 0.89 0.83 0.72 0.18 1.21

Table 2-�@	�G����I@J���������:��
��	�����G��	��������	�L�(����������(���(� 
	���	�(����:���
�	��Q�!���� ���� ������
studied groups

IC=In Ceram
NECO=Composite resin
CM=Copy milling
SD=Standard Deviation
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DISCUSSION
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used in this study to simulate the clinical condition 
by providing microstructure to the luting cement 
that is nearly identical to the clinical situation. 
<��������+��
 �����
 �����������
 ��
 ����
 ��

this study to accurately control the variables 
��
 �����������
 ��������&
 ������
 ��
 �����
 ����

�����&
 ���
 ���
 ����
 ����
 ��������&
 �������&

any variation in it leads to a change in marginal 
��3. By the prepared tooth impression, fabricated 
stone dies, and having the restoration made in a 
commercial laboratory, many elements of clinical 
�����
�����
����
���������
���
���������
����������
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����
���������
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��������
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applied at the clinical level.
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����������
��������
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��
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���
������
����
������&
����
��
��
�
����������&

easy and rapid method for measuring. This study 
used the cross-sectional technique to obtain 
the data. This technique might lead to a lack of 
�����������
����������
���
��������
��
���
G�
�����

be questioned if the measured areas represented 
���
��������
��
��
��
���
�����
��������
'������&

several studies used the cross-section technique to 
��������
���
��������
��
��4,5,22.
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56.16 and 60.16 μm before cementation and 84.2 
���
KF�;
>�
�����
�����������
����
��������
����

�������
����
������
���
��
���������
����
���

clinical acceptance of the marginal openings range 
(120 μm)3,18. The present study revealed the best 
��������
��
����
���
G��$����
+�������
�����������

���
�����
���������
����
������
?���8���&
��
���25 
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 �������&
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than the measurements done by Wolfart27 (2003). 
Moreover, both conventional In-Ceram zirconia and 
�����������
+�������
�����
���
��
��������
����

�
����������
��������
��������
��������
��������

��
 ��������
 ����
 �����
���
 ����
 �����
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supported by many other studies11,26.

With regard to the marginal fit evaluation 
before and after cementation for each group 
�������
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after cementation. This could be attributed to the 
increase of hydraulic pressure of the resin luting 
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could affect the seating of the restoration and the 
���������
����
��
���
�����
��������13,27.

CONCLUSIONS

Within the limitations of this study, it can be 
concluded that both the slip cast and copy-milled 
+�������
�����������
�����
����
�����������

a comparable and acceptable marginal, axial and 
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