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ABSTRACT 

 

 

Objective: CAD/CAM stands for computer-aided design and computer-aided 

manufacturing. CAD/CAM systems are used to speed up the design and 

production process in dentistry. With three-dimensional design and milling, 

various restorations can be fabricated without the need for a physical model. It is 

possible to scan the oral cavity and take digital impressions. The restoration can 

be designed with the software's help and fabricated in a shorter time without 

laboratory stages. In addition, the mechanical strength and edge compatibility of 

the restorations are improved and the fabrication of aesthetic restorations is 

aimed. CAD/CAM technology offers advantages such as time savings, 

elimination of potential errors, ease of use, and treatment quality. With the 

increasing demand for CAD/CAM restorations, various materials have been 

developed. 

 
 

 

Conclusion: Nowadays, CAD/CAM materials are widely available on the market 

and restorations can be produced from prefabricated blocks and discs. In this 

review, resin matrix CAD/CAM materials, which are relatively new on the 

market and claimed to have some positive properties for dental restorations, are 

described. 
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ÖZ 

 

Giriş: CAD/CAM, bilgisayar destekli tasarım ve bilgisayar destekli üretim 

anlamına gelmektedir. Diş hekimliğinde tasarım ve üretim sürecini hızlandırmak 

için CAD/CAM sistemleri kullanılmaktadır. Üç boyutlu tasarım ve frezeleme ile 

fiziksel bir modele ihtiyaç duymadan çeşitli restorasyonlar üretilebilmektedir. 

Ağız boşluğunu taramak ve dijital ölçü almak mümkündür. Restorasyon, yazılım 

vasıtasıyla tasarlanır ve laboratuvar aşaması olmadan daha kısa sürede üretilebilir. 

Ayrıca restorasyonların mekanik dayanımı ve kenar uyumluluğu iyileştirilir ve 

estetik restorasyonların üretilmesi amaçlanır. CAD/CAM teknolojisi zaman 

tasarrufu, olası hataların ortadan kaldırılması, kullanım kolaylığı ve tedavi kalitesi 

gibi avantajlar sunmaktadır. CAD/CAM restorasyonlarına yönelik artan talep ile 

birlikte çeşitli materyaller geliştirilmiştir.  

 

 
Sonuç:  Günümüzde CAD/CAM malzemeleri piyasada yaygın olarak 

bulunmaktadır ve prefabrike bloklardan ve disklerden restorasyonlar 

üretilebilmektedir. Bu derlemede piyasada nispeten yeni olan ve dental 

restorasyonlar için bazı olumlu özelliklere sahip olduğu iddia edilen rezin matriks 

CAD/CAM materyaller anlatılmaktadır. 

 
Anahtar Kelimeler:  CAD/CAM, Nanoseramik, Hibrit, Rezin Matriks. 
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The introduction of digital technologies in dentistry and 

the development of mechanical and aesthetic properties of 

materials are leading to changes in restorative dentistry. 

With CAD/CAM systems, aesthetic restorations in natural 

tooth color can be fabricated in a single session without 

the need for a temporary restoration. This eliminates 

wasted time for both the dentist and the patient (1). Digital 

scanners eliminate the need for conventional impressions 

(2). Greater efficiency and convenience are provided 

compared to the conventional method (3). CAD/CAM 

restorations provide adequate marginal adaptation (4). 

Plaque accumulation and caries development are reduced 

(5). Since the laboratory stages of traditional ceramic 

production are also eliminated, restoration can be 

fabricated faster and easier (1). The error rate is lower than 

traditional methods (6). The risk of cross-infection is 

lower because most of the stages of the traditional method 

are omitted (2,7). Standard plaster models are difficult to 

store for an extended period. Digital models created with 

CAD/CAM systems can be stored on a computer (8).
  

 

Long-term restorations can be fabricated with CAD/CAM 

systems (6). In dental laboratories, the technicians’ work is 

also made easier as dies and restorations are created with 

CAD software (9).
 
All these advantages of CAD/CAM 

technology are reflected in patient satisfaction and long-

term restoration success. CAD/CAM technology enables 

the fabrication of dental restorations such as crowns, 

veneers, bridges, inlays, onlays, endo crowns, and 

implant-supported restorations (10-12). 

 

Although CAD/CAM technology offers numerous 

opportunities, the cost of materials, equipment, and 

software is still considered high (13).
 

The need for 

training, time, and money to use the CAD/CAM system 

increases the cost (6).
 
Aesthetic restorations could not be 

achieved with monochromatic blocks that came on the 

market in the early days. Nowadays, more aesthetic 

restorations can be achieved with polychromatic blocks in 

different shades (13). With CAD/CAM systems, a clear 

digital measurement of the tooth to be restored as well as 

surrounding teeth and tissues should be made. As in the 

traditional method, gingival retraction is required to scan 

the subgingival areas (14). In addition, the size of the 

block limits the milling of restorations that exceed their 

size (15). 
 

With the increasing demand for CAD /CAM restorations, 

various materials have been developed to provide durable 

and aesthetic restorations with high biocompatibility (16).  

 

 

 

The survival rate of CAD/CAM restorations may vary 

with different material types. One material type may 

not be suitable for all clinical applications. In addition, 

selecting the best material can be confusing for the 

practitioner due to the variety on the market. 

Mechanical limitations in the fabrication of 

CAD/CAM restorations are also very important. 

Subtractive machining can lead to strength limitation 

as well as surface and subsurface damage to 

restorations (17). 

 

In addition, the material properties influence the 

clinical outcome of the restoration. The different types 

of dental ceramics differ in their chemical 

composition, manufacturing process, and structure. 

These materials can be divided into 3 groups: resin 

matrix ceramics, silicate ceramics, and oxide ceramics 

(18). 

 

1. RESIN MATRIX CAD/CAM MATERIALS 

 
This review focuses mainly on resin matrix 

CAD/CAM materials. Resin matrix CAD/CAM 

materials are relatively new to the market. These 

materials are claimed to have some positive properties 

for dental restorations. Compared to glass-ceramics, 

resin matrix ceramics exhibit higher resilience and 

modulus of elasticity (19). They exhibit optical 

properties similar to those of natural teeth. These 

materials can be repaired in the mouth with light-

cured composites and can be fabricated more quickly 

because no sintering is required (20).
 
Resin matrix 

CAD/CAM materials can be divided into several 

subgroups. We can summarize resin matrix materials 

as resin-based materials and hybrid ceramics (21). 

Resin matrix CAD/CAM materials are categorized in 

Figure 1 and a summary of resin matrix CAD/CAM 

materials is presented in Table 1. 

 

 

 
 

 

Figure 1. Categorized of Resin Matrix CAD/CAM Materials. 
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1.1. RESIN-BASED MATERIALS  

(RESIN COMPOSITE MATERIALS)  

Simultaneously with the widespread use of ceramic 

blocks used with CAD/CAM systems, significant 

advances have been made in composite resin technology 

with the development of nanofill and nanohybrid 

composite resins. Therefore, CAD/CAM resin composite 

blocks are also now widely used. Composites consist of 

at least two materials that have the properties as each. 

Resin composite blocks are fabricated by heat 

polymerization. These blocks are formed by transferring 

the filler to a monomer mixture (22). In the production of 

composite blocks significantly increases the monomer 

conversion rate and reduces polymerization shrinkage 

compared to light-cured composites. In this way, more 

homogeneous restorative materials are obtained and the 

irregularities and pores that can occur in the material 

structure are reduced (23). In addition, the inorganic 

filler content in composite blocks can be increased to a 

greater extent than indirect composites (24).  

 

 

These blocks are easier to fabricate and repair than 

ceramic blocks (25). Long-term temporary 

restorations can also be made from composite 

blocks. These materials cause less wear on the 

antagonist tooth and absorb masticatory forces in 

implant-supported restorations and patients with 

bruxism. They are easy to repair because they can be 

repaired directly in the mouth with composite 

materials. They do not need to be sintered like 

ceramic materials and can be applied in a single 

session (23). 

Paradigm MZ100
 

Paradigm MZ100 Block (3M ESPE, Rüschlikon, 

Switzerland) was developed from 3M Z100 

composite resin material, which was introduced to 

the market in 2000 and is the first composite block 

(23). The organic matrix is composed of Bis-GMA 

and TEGDMA. It contains 85 wt% of a filler of 

silica-zirconia (0.6 μm). The reported flexural 

strength for Paradigm MZ100 is 157 MPa (26). The 

most important advantage of this material is its 

superior milling properties (27). The wear 

characteristics are similar to natural teeth. It is 

Categories    Type   Batch Ingredients Inorganic  

Filler Rate 

Manufacturer 

 

 

 
 

Resin 

Based 

Materials  

 

 

 

 

 
Composite 

Resin 

Paradigm 

MZ100 

Bis-GMA, TEGDMA, zirconium-

silica filler 

%85 3M 

Brilliant Crios Cross-linked methacrylates, barium 

glass, SiO2, inorganic pigments 

(ferrous oxide or titanium dioxide) 

%70.7 Coltene/Whaledent 

Grandio Block Barium aluminium borosilicate glass, 

SiO2, polymethacrylate, stabilisers, 

pigments 

%86 Voco 

LuxaCam 

composite 

Polymer, silicate glass %70 DMG Fabrik 

Tetric CAD Bis-GMA, Bis-EMA, TEGDMA, 

UDMA, barium aluminum silicate 

glass, SiO2 

%71.1 Ivoclar Vivadent 

 

 
 

Hybrid 

Ceramics 

 

 

 
Nanoceramics 

Lava Ultimate SiO2, ZrO2, Si/ZrO2 cluster %80 3M 

Cerasmart Bis-MEPP, UDMA DMA, SiO2, 

barium glass 

%71 GC Corporation 

Shofu Block 

HC 

UDMA, TEGDMA, silica powder, 

zirconium silicate, pigments and 

others 

%61 Shofu 

Mazic Duro Bis-GMA, TEGDMA, silica, Ba-

glass, ZrO2 

%80 Vericom co. 

Avencia Block Copolymer of UDMA, other 

methacrylate monomers, SiO2, Al2O3, 

and pigments 

%62 Kuraray Noritake 

Dental 

PICN Enamic UDMA, TEGDMA, SiO2, Al2O3, 

Na2O, K2O, B2O3, CaO, TiO2 

%86 Vita Zahnfabrik 

Table 1. Summary of resin matrix CAD/CAM materials presented in the study. 
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suitable for inlay, onlay, veneer, and crown restorations. 

It is available in one size (14) and six shade options. 

Adhesive resins are recommended for cementing 

restorations. They can be fitted directly in the patient's 

mouth, polished, and repaired with hybrid composites 

(28).Awada et al. (26), reported that the flexural strength 

of Paradigm MZ100 was similar to feldspathic ceramic 

materials. In addition, similar values for margin edge 

roughness were detected for Cerasmart, Lava Ultimate, 

Paradigm MZ100, and Vita Enamic in this study. 

Brilliant Crios  

Brilliant Crios (Coltene AG; Altstatten, Switzerland) is a 

reinforced composite CAD/CAM block used for the 

fabrication of permanent indirect restorations. It consists 

of barium glass (<1.0 μm), amorphous silica (<20nm), 

crosslinked methacrylate resin matrix, and pigments. Its 

mechanical properties are obtained by heat 

polymerization. Its modulus of elasticity (10 GPa) is 

close to dental tissues and its flexural strength is 250 

MPa. Its dentin-like modulus of elasticity offers 

advantages such as minimizing stress formation, 

preventing fractures, and making the material suitable for 

implant-supported restorations. The material causes low 

wear on the antagonist tooth and has high wear 

resistance. This composite block can be used production 

of crowns, inlays, onlays, veneers, and implant-

supported crowns in the anterior and posterior regions. It 

is available as blocks (12/14) and discs (H14/H18). 

Fifteen shades and three translucency options are 

available. It does not require sintering and can be easily 

modified and repaired. It can be precisely milled and fine 

margins can be achieved. It can be polished intraorally or 

extraorally with composite polishing agents or polishing 

paste (29). 

Reymus et al. (30), reported that indirect Brilliant Crios 

restorations should be sandblasted and pretreated with a 

methyl-methacrylate-containing primer for adhesive 

cementation. In the study by Papadopoulos et al. (31), 

similar micro-tensile bond strength values were observed 

for Brilliant Crios, Shofu Block HC, Lava Ultimate, and 

Vita Enamic after artificial aging. 

Grandio 

Grandio Blocks (VOCO GmbH, Germany) is a nano-

hybrid composite CAD/CAM restorative material with a 

high filler content (86%). It has a similar coefficient of 

thermal expansion to dentin and enamel. Its flexural 

strength is 250–290 MPa and its modulus of elasticity is 

15.5 GPa (21). It is indicated for inlay, onlay, veneer, 

crown, and implant-supported crown restorations. 

Grandio is available in blocks (12 and 14L) and disc 

(H15). HT and LT blocks are available in four and seven 

shades, respectively. It does not require sintering. 

Fine margins can be achieved. It can be optimally 

polished with composite polishes, either intraorally 

or extraorally (32). 

In the study by Sarahneh et al. (33), the highest bond 

strength values among resin matrix ceramic 

materials were observed for Grandio block and KZR 

CAD HR2. The application of only silane agent did 

not improve the bond strength. However, the bond 

strength values were increased with the application 

of universal adhesives for the resin matrix ceramic 

materials. 

LuxaCam Composite 

LuxaCam Composite (DMG, Hamburg, Germany) 

consists of a polymer matrix in which silicate glass 

fillers are embedded. The ratio between organic and 

inorganic materials has been optimized so that the 

mechanical properties of the composite material are 

close to the natural tooth. The modulus of elasticity 

(10.1 GPa) and flexural strength (164 MPa) of 

LuxaCam are very close to dentin (21). In this way, 

excessive wear and damage to the teeth of the 

opposing jaw can be prevented. Suitable for patients 

with bruxism. Indicated for veneers, inlays, onlays, 

partial crowns, full crowns, and bridges (up to three 

units). It is available as a block (19) and discs 

(H15/H20). They are available in seven shades. 

Sintering is not required. It has an aesthetic 

appearance and good polishing properties. It 

provides stable edges and smooth surfaces. The 

manufacturer recommends pre-treatment of the 

surface with primers and adhesive cementation with 

a dual-cure or self-cure adhesive resin (34).Winter et 

al. (35), reported that the flexural strength and 

fracture resistance of LuxaCam Composite material 

are adequate for use in the first molar region. 

Tetric CAD 

Tetric CAD/CAM Block (Ivoclar Vivadent AG, 

Schaan, Liechtenstein) is an esthetic composite block 

for the fabrication of single-tooth restorations. Tetric 

CAD consists of a mixture of crosslinked 

dimethacrylate and inorganic fillers. The organic 

matrix consists of Bis-GMA, Bis-EMA, TEGDMA, 

and UDMA. 71.1 wt% of the composite material 

consists of barium aluminum silicate glass with an 

average particle size <1 µm and silicon dioxide with 

an average particle size <20 nm. The fillers reinforce 

the resin matrix, provide translucency, and control 

polymerization shrinkage. Glass fillers provide low 

wear and high gloss. The flexural strength was 

reported to be 273.8 MPa and the modulus elasticity 
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10.2 GPa.
21

 The material is produced industrially and 

then milled. After milling, it can be polished intraorally 

and cemented with adhesive resins. It is indicated for 

veneers, inlays, onlays, and crown restorations in the 

anterior and posterior regions. Tetric CAD/CAM block is 

available in two sizes (I12 and C14) and two 

translucency options (MT and HT). MT and HT blocks 

are available in five and four shades, respectively. It is 

not suitable for self-adhesive resins or conventional 

cementation. The chameleon effect blends well with the 

surrounding teeth. The stability of the material allows for 

minimal wall thickness and minimally invasive 

preparation techniques. It can be repaired intraorally with 

composite resin materials (36). 

Fouquet et al. (37), reported that sandblasting was the 

most effective treatment for Tetric CAD and the 

application of universal primer did not increase the shear 

bond strength values for this material. In the study by 

Rosentritt et al. (38), crowns fabricated from Tetric CAD 

had significantly higher fracture forces than crowns 

fabricated from nanoceramic materials. In the study by 

Niem et al. (39), it was observed that the thermocycling 

process had no effect on the resilience and toughness 

properties of Tetric CAD. 

1.2. HYBRID MATERIALS 

Although the variety of materials achieved in dental 

ceramics and composite resins is great with the 

development of today's technology, both groups have 

advantages and disadvantages. Besides the advantages of 

ceramics, such as flexural strength and color stability, 

there are also disadvantages, such as wear of the 

antagonist tooth and a minimum preparation of 1.5-2 

mm. These undesirable properties are less with 

composite materials. However, composite materials wear 

more against natural teeth. Therefore, the search 

continues for materials that exhibit similar wear to dental 

structures (40). Hybrid ceramics are a category of 

CAD/CAM materials developed to take advantage of the 

lower brittleness of composite materials and the aesthetic 

properties of ceramic materials. It consists of two 

different groups: Nanoceramic and Polymer Infiltrated 

Ceramic Network (PICN). 

1.2.1. Nanoceramics 

Nanotechnology has a wide range of applications in 

dentistry.  This technology was first used to improve the 

physical properties of materials, and thus new restorative 

materials were developed (41). By using nanomaterials, 

the properties of dental materials can be changed. The 

addition of nanoparticles can improve the optical, 

chemical, and mechanical properties of dental materials. 

Nanoparticles are added to composite materials to fill the 

space between larger filler particles and reduce the 

resin content (42). Nanoceramic materials have a 

similar modulus of elasticity to dentin. Therefore, 

nanoceramic materials absorb stresses better than 

glass-ceramics. The shock absorption properties lead 

to more successful results in implant-supported 

restorations than glass-ceramics (43). Nanoceramics 

are the most suitable materials for aesthetic 

restorations. Nano-sized zirconia and silica particles 

reduce light scattering and provide high translucency 

to the material (44). In addition, nanoparticles 

improve tensile and compressive strength. Thus, 

secondary caries are reduced by eliminating 

microleakage (45). 

Lava Ultimate  

The structure of Lava Ultimate (3M ESPE, St Paul, 

MN, USA) is based on the polymerizable composite 

resin Filtek Supreme Ultra (3M). This material 

contains silica particles with a diameter of 20 nm and 

zirconia particles with a diameter of 4-11 nm 

embedded in the resin matrix containing UDMA in 

agglomerated and non-agglomerated form (80% by 

weight) (46). The addition of silane to the structure 

during fabrication provides a chemical bond between 

the ceramic particles and the resin matrix. The 

ceramic structure predominates in this material. Its 

hybrid structure is not as fragile as ceramics but also 

has an aesthetic appearance like glass-ceramics 

(43,47). It is indicated for use in inlay, onlay, and 

veneer restorations. It is available in high and low 

translucency options. HT and LT blocks are 

available in eight shades and two sizes (12 and 14L) 

(48). 

The nanoparticle structure makes the material more 

resistant to breakage and abrasion. It has a flexural 

strength of 200 MPa and a dentin-like modulus of 

elasticity of 15 GPa. Thanks to its high flexural 

strength, it can also be used at lower thicknesses. It 

causes less abrasion to the opposing enamel than 

glass-ceramics. However, the polymer structure of 

the material causes it to wear more quickly than 

glass-ceramics (40). It is polymerized with high heat 

during fabrication, so no sintering is required after 

milling. This allows the restoration to be completed 

in a single session. The milling, adjustment, and 

polishing stages are easier. Polishing can be 

performed with rubber burs and polishing paste. 

After the restorations are fabricated, the 

characteristic features can be obtained intraorally or 

extraorally. Adjustments and repairs can be made 

with light-curing materials (48). 

Fasbinder et al. (49), reported that adhesive retention 

of Lava Ultimate onlays using the self-etch or total-
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etch cementation technique resulted in a similar clinical 

outcome after 5 years of clinical service. In addition, 

Lava Ultimate onlays exhibited a lower incidence of 

fracture compared to leucite-reinforced ceramic onlays. 

In a recent study, the silane-containing universal 

adhesive materials were found to improve the bond 

strength of Lava Ultimate CAD/CAM material (50). In 

another study, it has been observed that only silane 

primer application to CAD/CAM resin composite 

materials resulted in inadequate adhesion (51). In the 

study by Venturini et al. (52), Lava Ultimate 

demonstrated the best fatigue performance compared to 

polymer-infiltrated network ceramic and glass-ceramics. 

Cerasmart 

Cerasmart CAD/CAM Block (GC Corp., Tokyo, Japan) 

is a high-strength nanoceramic hybrid material with 

ultrafine glass particles. It has a homogeneous and 

evenly dispersed ceramic network. Cerasmart contains 

71% by weight silica (20 nm) and barium glass (300 nm) 

nanoparticle filler (44). It exhibits wear properties 

similar to natural teeth. Its modulus of elasticity is 7.5 

GPa. Its flexural strength is 220-240 MPa (53).
 
After 

milling, precise and smooth margins are obtained 

without chipping. It is suitable for implant-supported 

restorations, as its high filler ratio increases flexural 

strength and fracture resistance. This material can be 

used in patients with bruxism as it is abrasion resistant in 

the long term (54).
 

It is available in high and low 

translucency. It is available in five shades and three sizes 

(12, 14, 14L). While HT blocks are indicated for inlay, 

onlay, veneer, and partial and full crown restorations LT 

blocks are indicated for masking discolored teeth and for 

partial crown restorations. It does not require sintering 

and glazing, can be easily polished manually, and 

characteristic features can be created and repaired 

intraorally (55). 

 

Canatan et al. (56), reported that self-adhesive and dual-

cure resin cement systems showed acceptable clinical 

performance in the cementation of indirect Cerasmart 

restorations. Coşkun et al. (53), reported that Cerasmart 

onlays exhibited acceptable marginal integrity, similar to 

the lithium disilicate glass-ceramic tested in the posterior 

region. 

Shofu Block HC 

Shofu Block HC (Shofu Inc., Kyoto, Japan) has a hybrid 

ceramic structure. It is characterized by a resin matrix 

based on UDMA and TEGDMA-based. This material is 

composed of 61% zirconium silicate nanofillers (23).  

 

The skeletal structure increases the strength and 

resistance of the material by absorbing masticatory 

forces. Thin restorations can be fabricated as it has 

adequate durability. It can be milled and polished 

quickly and precisely in a short time, and the 

restoration can be fitted and bonded immediately 

(43). It has a flexural strength of 191 MPa. Its 

modulus of elasticity is 7.8 GPa (21). Its Vickers 

hardness is 66 Hv0.2, so it can be used for anterior 

and posterior restorations, implant-supported 

crowns, and long-term temporaries. Thanks to its 

high flexural strength and low flexural modulus, it 

can disperse stresses in the restoration, and this 

property makes the material an alternative to lithium 

disilicate and zirconia. Since the hardness of the 

material is close to the dentin, the wear that may 

occur on antagonist teeth is acceptable. It can be 

used for the restoration of aesthetic anterior teeth as 

it has enamel-like translucency. It can be milled 

quickly, has good marginal integrity, and does not 

require sintering; therefore, the digital workflow is 

simple. It is one of the materials that can be repaired 

intraorally. This material is indicated for the anterior 

and posterior crown, inlay, onlay, veneer, and 

implant-supported crown restorations. It has high 

and low translucency and is available in small and 

medium sizes. HT and LT blocks are available in 

three and six shades, respectively (57). 

In a recent study, methyl-methacrylate-containing 

primer was found to provide stronger adhesion to 

Shofu Block HC than a silane application after 

prolonged aging (58). In the study by Şişmanoğlu et 

al. (50), it was reported that the silane-containing 

universal adhesive materials improved the bond 

strength values for Shofu Block HC CAD/CAM 

material. 

Mazic Duro 

Mazic Duro (Vericom, co., Gangwon-do, Korea) has 

a polymeric matrix structure consisting of highly 

crosslinked monomers. It consists of approximately 

80% ceramic fillers (silicate, zirconia) and 20% resin 

matrix. The high-density resin matrix provides 

elasticity, easy workability, strength, stain resistance, 

and aesthetics. This material is indicated for single 

tooth restorations such as inlays, onlays, veneers, 

and full crowns. Mazic Duro Block is available in 

three sizes (10, 12, and 14L), two translucency 

options (HT and LT), and nine shades. Sintering and 

glazing are not required (59).In the study by Yin et 

al. (60), it was detected the biaxial flexural strength 

of Mazic Duro was significantly higher than that of 

polymer infiltrated ceramic. In addition, Mazic Duro 

demonstrated less abrasion on the opposing tooth 

than polymer infiltrated ceramic material. 



 

 
 

07 

Avencia Block 

Avencia Block (Kuraray, Noritake, Dental) is a hybrid 

ceramic containing a methacrylate resin matrix (UDMA 

and other methacrylate monomers) and inorganic 

nanofillers (silica and aluminum filler) (21). The 

nanofillers are densely compacted and then 

homogeneously impregnated with the resin matrix. Then 

they are polymerized by heat treatment. It has excellent 

mechanical strength, wear resistance, polishability, 

polish retention, and gloss protection. The manufacturer 

reported flexural strength of 230 MPa and compressive 

strength of 680 MPa. Recommended indications are 

inlays, onlays, crowns for pre-molar, anterior crowns, 

posterior crowns, and 3-unit bridge restorations. Avencia 

Block is available in two sizes (12 and 14L), three 

shades, and LT translucency (61). Hagino et al. (62), 

reported that the combination of the silane agent and 

resin primer advanced the bonding effectiveness of 

Avencia Block. In the study by Okada et al. (63), it was 

reported that crowns fabricated from Avencia Block 

showed fracture strength approximately 3-4 times higher 

than the average maximum bite force of molars. 

 

1.2.2. Polymer Infiltrated Ceramic (PINC) 

The development of polymer infiltrated ceramic blocks 

was an attempt to combine the positive properties of 

ceramics and composites. The ceramic framework, 

which predominates in these block structures, is 

reinforced by a fully interlocking polymer network (64). 

The polymer in the structure is surface-modified PMMA 

(polymethyl methacrylate). The polymer network 

reduces the propagation of cracking often observed in 

ceramic materials. This results in an increase in the 

fracture strength of the restoration compared to ceramics 

(40,47,64). The fabrication of polymer infiltrated 

ceramic under high pressure and temperature resulted in 

a higher volume of fillers and higher conversion rates 

than indirect composite resins. Therefore, the mechanical 

properties have improved significantly (65). 

Enamic 

Enamic (VITA, BadSäckingen, Germany) has a polymer 

infiltrated ceramic structure. The hybrid structure 

combines the beneficial properties of ceramics and 

composites. The ceramic structure constitutes 75% by 

volume and 86% by weight of the material. In this dental 

material, the predominant fine-grained ceramic network 

is reinforced by a polymer network, and both networks 

are fully integrated. The ceramic component increases 

wear resistance but make the material more brittle. The 

polymer network increases fracture resistance. Its 

modulus of elasticity (30 GPa) is close to dentin. It 

has a flexural strength of 150-160 MPa. It exhibits 

lower brittleness than ceramics and lower wear than 

composite resins. Compared to glass-ceramics, it is 

possible to mill reduced wall thickness. This 

provides the possibility of manufacturing implant-

supported restorations. It is a suitable material for 

minimally invasive restorations. Perfect marginal fit 

is achieved through accurate milling. This material 

can be easily polished manually and exhibits 

polished surfaces comparable to ceramic materials. 

Enamic has optimum flexibility, stress resistance, 

and light conductivity. When cemented with 

adhesive or self-adhesive resins, it can be used to 

fabricate fully anatomical, aesthetic single-tooth 

restorations. It is indicated for anterior and posterior 

crowns, inlays, onlays, partial crowns, veneers, and 

implant-supported crowns. Anatomically sensitive 

restorations can be achieved. Available in mono-

color and multi-color types with three levels of 

translucency. It is available as blocks (EM-14 and 

EM-10) and discs (H12 and H18). Enamic HT and T 

blocks are available in ten shades. Enamic ST and 

Enamic multi-color HT blocks are available in five 

shades (66). 

In a recent study, it was observed that the silane-

containing universal adhesive materials improved the 

bond strength values for Enamic CAD/CAM 

material (50). In the study by Lucsanszky et al. (67), 

Enamic showed the highest values for flexural 

modulus and aged fracture toughness among the 

resin composites, but the lowest flexural strength. In 

another study, it was reported that the volumetric 

wear of Vita Enamic was similar to lithium disilicate 

glass-ceramic but higher than zirconia material (68). 

 
 

 
 

This review presents the resin matrix CAD/CAM 

materials, their characterization, and their 

mechanical and clinical properties. There are a wide 

variety of resin matrix CAD/CAM materials on the 

market. Choosing the right material requires 

experience. Restorations should always be planned 

individually. The material properties should be 

matched to the individual needs of the patient. The 

choice of the right material also affects the clinical 

success of restorations. Today, CAD/CAM systems 

still provide advanced dental restorations in 

dentistry. At the same time, clinical research 

continues to develop dental materials with superior 

properties.  

 

CONCLUSION 
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