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Ï 1  KLMNOPQRSÐin-ceramicÑv�ÒÓQRSÐall- 

ceramicÑjk��ÔÕ 

Fig.1  Microstructure comparison of polymer-infiltrated-ceramic 

material (in-ceramic system) (a) and all-ceramic material (b) 
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Ï 2  ÖNOÍ×vØÙ�@ÔD�PQ<ÀÚ 

Fig.2  Classification of dental ceramic materials according to infiltration process and phase composition 
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Ï 3  �Lnojk����p PICNjk���� 

Fig.3  Microstructure comparison of dental composite resin (a) 

and PICN (b)
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Table 1  Types of polymer infiltrated-ceramic materials 

PICN Organic composition Inorganic composition Researchers 

PZC 2014 PMMA Zirconia (32 nm) Shibao Li et al

[11]

 

PZC 2016 TEGDMA+Bis-GMA Zirconia (90 nm)+0.2%mol Fe

2

O

3

 Jing Li et al

[21]

 

PZC 2017 TEGDMA+Bis-GMA Zirconia (90 nm) Jing Li et al

[22]

 

PIC 2017 TEGDMA+Bis-GMA Aluminum silicate Jing Li et al

[9]

 

Enamic TEGDMA+UDMA Feldspar VITA 

Note: PZC 2014 is PMMA infiltrated zirconia composite; PZC 2016 is TEGDMA/Bis-GMA infiltrated zirconia (0.2%mol Fe

2

O

3

) 

Composite; PZC 2017 is TEGDMA/Bis-GMA infiltrated zirconia composite; PIC 2017 is TEGDMA/Bis-GMA infiltrated aluminum 

silicate ceramic; Enamic is TEGDMA/UDMA infiltrated feldspar-based ceramic network 
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Table 2  Mechanical properties of enamel and dentin 

 Flexural strength/MPa Elastic modulus/GPa Vickers hardness/GPa Fracture toughness/MPa·m

1/2

 

Enamel 60~90

[23]

 48~115

[16, 24, 25]

 2.7~6.4

[16, 25]

 0.52~1.5

[16, 25]

 

Dentin 213~280

[23, 26]

 8.7~25

[26, 27]

 0.12~0.67

[25, 28, 29]

 1.8~3.1

[16, 30]
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Ï 4  PICNRSp�ÒÜXYÓQRS<����ÔÕ 

Fig.4  Comparison of flexural strength between PICN materials and 

other machined materials (PZC2014, PZC2016, PIC2017, 

PZC2017, Enamic

[31] 

are PICN materials; Feldspar means 

feldspar-based machinable ceramic material; Lithium is 

lithium disilicate machinable ceramic material; Leucite is 

heat pressed ceramic materials
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Ï 5  PICNRSp�ÒÜXYÓQRS<�Z��ÔÕ 

Fig.5  Comparison of elastic modulus between PICN materials 

and other machineable materials 
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Ï 6   PICN�LRSp�ÒÜXYÓQRS����ÔÕ 

Fig.6  Comparison of Vickers hardness between PICN materials 

and other machineable materials 
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Ï 7  PICNp�Ò¬¦ÜXYÓQRS���ZÔÕ 

Fig.7  Comparison of fracture toughness between PICN materials 

and other machineable materials 
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Ï 8  © PZCv�LnoDÝÞß IIÚàÔÕ 

Fig.8  Comparison of II cavity on PZC (a) and composite resin (b) 
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Abstract: CAD/CAM technology has become more and more popular in dental clinic. In recent years, polymer infiltrated ceramic network 

(PICN) material has attracted the attention of many dental practitioners owing to its good machinability. The new material shows the 

interpenetrating morphology of resin and ceramic, and its properties are similar to those of ceramic and composite resin. At the same time, 

it has its own unique advantages. From the point of view of the microstructure, composition, mechanical properties and adhesive properties 

of PICN materials, this review has evaluated the laboratory characteristics systematically including the flexural strength, fracture 

toughness, elastic modulus, Vickers hardness and fatigue resistance. In addition, the clinical applying effect of single crown of PICN 

materials were also summarized. In the simulation of normal physiological occlusal experiment, PICN materials have more excellent 

fatigue resistance, which means PICN materials are more talent in resisting sliding/impact injuries. Due to their mechanical properties 

regulated by controlling their components, PICN materials have attracted significant attention in dental clinic and education. 

Key words: polymer infiltrated ceramic network (PICN) materials; porous ceramics; mechanical properties; fatigue properties; dental application 
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