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Discover everX 
and the world of 
fibre reinforcement

everX fibre-reinforced composites have been developed to replace dentine in direct 

restorations (together with a conventional composite as enamel layer). 

Researchers all around the world are investigating and documenting the clinical and 

laboratory evidence of their effectiveness.

The volume and extent of supportive independent research on everX composites,  

as summarised here, clearly emphasise the global significance of these remarkable 

products.

The purpose of this literature collection is to provide the clinician with scientific and 

clinical related evidences highlighting the excellent performance of GC’s fibre-

reinforced composites as a treatment option for all fragilised, deep and large 

cavities.
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Based on proprietary GC technologies…

Optimal Aspect Ratio (OAR)

Fibre aspect ratio is the ratio of length to diameter of a fibre. To obtain a sufficient stress transfer 
from the matrix to the fibres and thus an efficient reinforcement of the restoration, this ratio needs 
to be optimised. This has been done in everX Posterior and everX Flow with the OAR technology. 
Owing to this technology, an exceptional resistance-to-fracture could be reached even for everX 
Flow, which contains much shorter fibres than everX Posterior.

Full-coverage Silane Coating (FSC)

Other important features that impact the strength and toughness of the materials are the interfacial 
adhesion strength between fibre and polymer matrix and also the filler load. Sufficient adhesion 
between the fibre and polymer matrix is necessary for a good local transfer of the load from the 
matrix to the stronger fibre. The FSC technology, used in everX Flow, improves the coupling 
between fibre and matrix, rendering a positive impact on both these features.

The interplay between the interfacial adhesion strength, tensile strength of the fibre and the fibre 
aspect ratio determine their reinforcing efficiency.

Picture: courtesy of Dr. Lassila, University of Turku, Finland
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The toughest composite substructure  
to reinforce your restorations

The advantages of everX fibre-reinforced composites

•	 Optimal to strengthen large restorations thanks to the reinforcing effect of fibres
•	 Excellent fracture toughness, to reinforce weakened or cracked teeth
•	 Designed to redirect or arrest crack propagation, thus reducing the risk of catastrophic failures
•	 Two consistencies: packable (everX Posterior) or flowable (everX Flow)

Indications

everX Posterior everX Flow

Dentine replacement in large posterior cavities, deep cavities and endo-treated teeth,  
cavities with missing cusps or after amalgam removal, cavities where inlays and onlays  

would also be recommended

Dentine replacement in smaller cavities

Core build-up

everX Posterior everX Flow

Glass fibres E-glass fibres E-glass fibres

        Average length of fibres 800µm 140µm

        Diameter of fibres 17µm 6µm

Particulate fillers Barium glass Barium glass

Main monomers in resin matrix Bis-GMA, TEGDMA Bis-MEPP, TEGDMA, UDMA

% of fibres (w/w) 5-15% 25%

% of particle fillers (w/w)
Barium glass: 60-70%
Silicon dioxide: 1-5%

Barium glass: 42-52%
Silicon dioxide: Trace

% of resin matrix (w/w)
Bis-GMA: 10-20%
TEGDMA: 5-10%

Bis-MEPP: 15-25%
TEGDMA: 1-10%

UDMA: 1-10%
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Books and chapters

1.	 Short Fiber Based Filling Composites (Book 
Chapter) by 

	 Garoushi S, Keulemans F, Lassila L & Vallittu P. In. Sabbagh J 
& McConnell R (eds) Bulk Fill Resin Composites in Dentistry. 
Springer 2023

2.	 Clinical performance of short fiber reinforced 
resin composite restorations versus indirect 
nanohybrid resin composite onlay restorations 
in complex proximal cavities of molars (a one 
year randomized clinical trial). 

	 Rawda Hesham
	 Thesis Book, University of Cairo 2020

3.	 Bilayered restorative dental composite 
structures: Stress and fracture behavior. 

	 Omran T
	 Thesis Book, University of Turku 2019

4.	 Biomimetic Restoration of Endodontically 
Treated Posterior Teeth. 

	 Forster A
	 Thesis Book, University of Szeged 2019

5.	 Clinical evaluation of direct short-fiber 
reinforced composite resin restorations and 
glass-ceramic endocrowns in endodontically 
treated molars : a 4-year follow

	 Myyryläinen Tiina & Karsila Ville. Thesis book, University of 
Turku 2019

6.	 Fiber-Reinforced Composites (Book Chapter) by 
Garoushi S. In: Miletic V. (eds) Dental Composite 
Materials for Direct Restorations. 

	 Springer International Publishing 2018

7.	 Fillings and core-built ups (Book Chapter)  
by Keulemans F, Garoushi S & Lassila L. In:  
A Clinical Guide to Principles of Fibre Reinforced 
Composites (FRCs) in Dentistry by 

	 Vallittu P & Özcan M. 
	 Woodhead Publishing 2017. 

8.	 Discontinous fiber reinforced composite for 
dental applications. Bijelic-Donova J. Thesis 
Book, University of Turku 2016

9.	 The Restorative Use of Fibre-Reinforced 
Materials in the Posterior Region. Fráter M. 
Thesis Book. 

 	 University of Szeged 2015.

10.	Bilayered Dental Composite Resin: Load Bearing 
Capacity of Combinations of Fibre-Reinforced 
and Particulate-Filler Composite. 

	 Garoushi S. 
	 Thesis Book, University of Turku 2006

Reviews

1.	 Can fiber-reinforced composites increase the 
fracture resistance of direct composite 
restorations in structurally compromised teeth? 
A systematic review and meta-analysis of 
laboratory studies. 

	 Jasmina Bijelic-Donova, Amandeep K Bath, Giovanni 
Tomasso Rocca, Enrico di Bella, Carlo Massimo Saratti. 
Oper Dent 2024 (in press)

2.	 Mechanical Performance of Extensive 
Restorations Made with Short Fiber-Reinforced 
Composites without Coverage: A Systematic 
Review of In Vitro Studies. 

	 Jakab A, Palkovics D, T Szabó V, Szabó B, Vincze-Bandi E, 
Braunitzer G, Lassila L, Vallittu P, Garoushi S, Fráter M. 

	 Polymers (Basel). 2024 Feb 21;16(5):590. 

3.	 Short fiber-reinforced composite resins as 
post-and-core materials for endodontically 
treated teeth: A systematic review and meta-
analysis of in vitro studies. 

	 Fousekis E, Lolis A, Marinakis E, Oikonomou E, Foros P, 
Koletsi D, Eliades G. 

	 J Prosthet Dent. 2023 Oct 31:S0022-3913(23)00643-1. 

Packable fibre-reinforced composite (everX Posterior)

General overviews on fibre-reinforced composites

Fibre-reinforced composites are acknowledged by their excellent mechanical properties. They 
have further increased the clinical potential uses of composites within restorative dentistry by 
increasing the treatment possibilities.
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4.	 Fiber-reinforced composites in dentistry - An 
insight into adhesion aspects of the material and 
the restored tooth construct. 

	 Khan AA, Zafar MS, Fareed MA, AlMufareh NA, Alshehri F, 
AlSunbul H, Lassila L, Garoushi S, Vallittu PK.

	 Dent Mater. 2023 Feb;39(2):141-151.

5.	 Short fiber-reinforced resin-based composites (SFRCs); 
Current status and future perspectives Alshabib A, Jurado 
CA, Tsujimoto A. 

	 Dent Mater J. 2022 Oct 2;41(5):647-654. 

6.	 Effect of fibre-reinforced composite as a post-
obturation restorative material on fracture 
resistance of endodontically treated teeth:  
A systematic review

	 Eshani H Shah, Pradeep Shetty, Shalini Aggarwal, Sanket 
Sawant, Ronit Shinde, Reetubrita Bhol

	 Saudi Dent J. 2021 Nov;33(7):363-369

7.	 Effect of Fiber Reinforcement Type on the 
Performance of Large Posterior Restorations:  
A Review of In Vitro Studies

	 Enas Mangoush, Sufyan Garoushi, Lippo Lassila, Pekka K 
Vallittu, Eija Säilynoja 

	 Polymers (Basel). 2021 Oct 26;13(21):3682.

8.	 Fiber Reinforcement of Endodontically Treated 
Teeth: What Options Do We Have?

	 Garoushi S, Tanner J, Keulemans F, Le Bell-Rönnlöf A, 
Lassila L Vallittu P.Eur J Prosthodont Restor Dent. 2020 May 
28;28(2):54-63.

9.	 Short fiber reinforced composite restorations:  
A review of the current literature.

	 Garoushi S, Gargoum A, Vallittu P, Lassila L. J Investig Clin 
Dent. 2018 Aug;9(3):e12330
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1.	 Management of severity lesions of 
hypomineralized molars (MIH) with different 
treatment alternatives: 9-month results of a 
clinical trial. 

	 Ozsoy M, Erken Gungor O. J Clin Pediatr Dent. 2024 
May;48(3):68-75.

2.	 12-months Clinical Evaluation of Fiber 
Reinforced Bulk Fill Resin Composite versus 
Incremental Packing of Nanohybrid Resin 
Composite in Restoration of Deep Proximal 
Lesions of Permanent Molars: A Randomized 
Controlled Trial. 

	 Salem MN, Hassanein OE, ElKassas DW, Shaalan OO. Acta 
Stomatol Croat. 2022 Sep;56(3):267-280. 

3.	 Current trend of restoration of endodontically 
treated teeth with extensive subgingival caries: 
A case series. 

	 Anand M, Karthikeyan K, Sekar M. J Conserv Dent. 2022 
Mar-Apr;25(2):202-205.

4.	 A 1-year follow-up case report of a biomimetic 
no post/no crown fiber-reinforced restoration of 
a structurally compromised tooth. 

	 José Antonio Castro Klenner MIH, Priscilla Cardoso 
Lazari-Carvalho, Tomás Felipe Labarca Galecio, Marco 
Aurélio de Carvalho.

	 International Journal of Advanced Engineering Research 
and Science, 9(4)-2022

5.	 Direct Short-Fiber Reinforced Composite Resin 
Restorations and Glass-Ceramic Endocrowns in 
Endodontically Treated Molars: A 4 -Year Clinical 
Study. 

	 Bijelic-Donova J, Myyryläinen T, Karsila V, Vallittu PK, Tanner 
J. Eur J Prosthodont Restor Dent. 2022 Nov 30;30(4):284-
295.

6.	 Comparison of fiber-reinforced composite and 
nanohybrid resin impregnated with glass fibers 
as postendodontic restoration in molars 

	 - A clinical study.  
	 Solanki N, Kishan KV, Saklecha P, Parikh M. J Conserv Dent. 

2021 Sep-Oct;24(5):514-518. 

7.	 Clinical Fracture of Fiber Reinforced Resin 
Composite Versus Conventional Resin 
Composite Restorations in Endodontically 
Treated Molars: A Randomized Clinical Trial. 

	 Sherifa Ahmed Abdelaziz Kandil, Mohamed Riad Farid, 
Shereen Hafez Ibrahim

	 Indian Journal of Public Health Research and 
Development 2021 12:2 (332-339)

8.	 Clinical Performance of Direct Posterior 
Composite Restorations with and without Short 
Glass-fiber-reinforced Composite in 
Endodontically Treated Teeth: 3-year Results.  

	 Tekçe N, Aydemir S, Demirci M, Tuncer S, Sancak Eİ, 
Baydemir C. J Adhes Dent. 2020;22(2):127–137.

9.	 Clinical Performance of Short-fiber-reinforced 
Resin Composite Restorations vs Resin 
Composite Onlay Restorations in Complex 
Cavities of Molars (Randomized Clinical Trial). 

	 ElAziz RH, Mohammed MM, Gomaa HAF. J Contemp Dent 
Pract 2020;21(3):296–303.

10.	Clinical Assessment of Endodontically Treated 
Teeth, Restored with or without Radicular Posts.

	 Karteva EG, Manchorova NA, Vladimirov SB, Keskinova DA.  
Folia Med (Plovdiv). 2018;60(2):291-299.

11.	 24-Month Clinical Evaluation of Different 
Bulk-Fill Restorative Resins in Class II 
Restorations. 

	 Guney T, Yazici AR.  Oper Dent. Mar/Apr 2020;45(2):123-133

12.	 Clinical evaluation of fiber-reinforced composite 
restorations in posterior teeth - results of 2.5 
year follow-up. 

	 Tanner J, Tolvanen M, Garoushi S, Säilynoja E. Open Dent J. 
2018 Jun 29;12:476-485. 

13. Endodontic Management of a Mandibular First 
Molar with Radix Entomolaris and Conservative 
Post-endodontic Restoration with CAD/CAM 
Onlay: A Novel Clinical Technique. 

	 Yadav K, De Ataide IN, Fernandes M, Lambor R, Alreja D. J 
Clin Diagn Res. 2016 Nov;10(11):ZD13-ZD15. 

Clinical performance of everX Posterior restorations

Confirming the previously mentioned laboratory data, many authors have demonstrated in their 
clinical reports that using everX Posterior as a bulk base or core under direct composite 
restorations for posterior teeth can be considered an economical and practical measure that could 
obviate the use of extensive prosthetic treatment.
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14. Fibre reinforcement in a structurally 
compromised endodontically treated molar: 

	 a case report. 
	 Soares R, de Ataide Ide N, Fernandes M, Lambor R. Restor 

Dent Endod. 2016 May;41(2):143-7. 

15. A practical approach in conservative 
management of vertical coronal fracture in 
molar: A case report.  

	 Shah J, Raghavendra S, Gathani K, Wadekar S.  IIOABJ. 
2016;7:42‐44.

16. Preliminary clinical evaluation of short fiber-
reinforced composite resin in posterior teeth: 
12-months report. 

	 Garoushi S, Tanner J, Vallittu P, Lassila L.  Open Dent J. 
2012;6:41-5.
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1.	 A comparison of the effects of incremental and 
snowplow techniques on the mechanical 
properties of composite restorations. 

	 Ölçer Us Y, Aydınoğlu A, Erşahan Ş, Erdem Hepşenoğlu Y, 
Sağır K, Üşümez A. 

	 Aust Dent J. 2024 Mar;69(1):40-48.

2.	 Evaluation of Monomer Releasing from Dentin 
Replacement Materials.

	 Nurgül Çetin Tuncer, Sevde Gül Batmaz, Sergen Özdemir, 
Çağatay Barutçugil, Ayşe Dündar, and Kardelen Yıldırım

	 International Journal of Polymer Science 2024(2):1-9

3.	 Evaluation of Microvoid and Microleakage 
Potential of Bulk-Fill Resin Composites in MOD 
Restorations

	 Gözde Caník, Nuran Ulusoy  and Kaan Orhan. 
	 Coatings 2024; 14:329.

4.	 Structural and Mechanical Investigation of Class 
I Biomimetic Composite Dental Filling by X-ray 
Computed Tomography, Scanning Electron 
Microscopy, and Microtensile Bond Strength 
Testing.

	 Borhy, L., Farkas, P. Z., Leveles, B., Kemény, A., Volom, A., 
Varbai, B.

	 Periodica Polytechnica Mechanical Engineering 2023:1-7

5.	 In vitro attrition wear resistance of four types of 
paste-like bulk-fill composite resins. 

	 Asadian F, Hoseini AP, Ahmadian L, Rafeie N, Rezaei S, 
Moradi Z. 

	 BMC Oral Health. 2022 Aug 21;22(1):360. 

6.	 Physical and mechanical characteristics of short 
fiber-reinforced resin composite in comparison 
with bulk-fill composites.

	 Shiva Jafarnia, Alireza Valanezhad, Sima Shahabi, Shigeaki 
Abe, Ikuya Watanabe

	 J Oral Sci. 2021 Mar 31;63(2):148-151

7.	 Effect of Accelerated Aging on Some 
Mechanical Properties and Wear of Different 
Commercial Dental Resin Composites. 

	 Oja J, Lassila L, Vallittu PK, Garoushi S.
	 Materials (Basel). 2021 May 23;14(11):2769. 

8.	 Microtensile Bond Strength of Fiber-Reinforced 
and Particulate Filler Composite to Coronal and 
Pulp Chamber Floor Dentin. 

	 Baraba A, Cimic S, Basso M, Ionescu AC, Brambilla E, Miletić I.
	 Materials (Basel). 2021 May 5;14(9):2400. 

9.	 Material behavior of resin composites with and 
without fibers after extended water storage. 

	 Alshabib A, Algamaiah H, Silikas N, Watts DC.
	 Dent Mater J. 2021 May 29;40(3):557-565.

10.	Effect of food-simulating solvents on flexural 
properties of bulk-fill resin composites. 

	 Hanadi Y Marghalani. 
	 J Oral Sci. 2020 Dec 23;63(1):31-36.

11.	 Comparative Evaluation of the Surface Hardness 
of Different Esthetic Restorative Materials:  
An In Vitro Study. 

	 Samuel A, Raju R, Sreejith KB, Kalathil BM, Nenavath D, 
Chaitra VS. 

	 J Pharm Bioallied Sci. 2020 Aug;12(Suppl 1):S124-S128. 

12.	 Evaluation of physical properties of fiber-
reinforced composite resin. 

	 Suzaki N, Yamaguchi S, Hirose N, Tanaka R, Takahashi Y, 
Imazato S, Hayashi M.

	 Dent Mater. 2020 Aug;36(8):987-996. 

 
13.	 Compressive Strength of Dental E-Glass 

Microfiber-Reinforced Composite Resin in 
Mouthwash Immersion. 

	 Sunarintyas S, Affandi RF, Widjijono W. 
	 Key Engineering Materials 2020;840:300–4.

14.	 R-curve behavior of a short-fiber reinforced resin 
composite after water storage. 

	 Tiu J, Belli R, Lohbauer U.
	 J Mech Behav Biomed Mater 2020;104:103674.

15.	 Hardness and fracture toughness of resin-
composite materials with and without fibers.

	 Alshabib A, Silikas N, Watts DC.
	 Dent Mater 2019;35(8):1194–1203.

Publications on key features

Mechanical properties and structural characterization of everX 

The fracture related material properties, such as fracture resistance, deformation under occlusal load, 
and the marginal degradation of materials have usually been in-vitro evaluated by the determination 
of the basic material parameters of fracture toughness, flexural properties, static and fatigue load-
bearing capacity and microhardness. The following laboratory studies have demonstrated the 
improved mechanical performance of everX Posterior especially fracture toughness and flexural 
strength in comparison to tested bulk-fill or conventional commercial composite resins:
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16.	 The Fracture Resistance of Fiber Reinforced 
Composite Restorative Material has Higher Yield 
than Nanohybrid Resin Composite.

	 C S Kurniawati, D Rachmawati and D Mas’adah
	 Journal of Physics, Conf. Series 1073 (2018) 052019

17.	 Effect of resin thickness and light-curing 
distance on the diametral tensile strength of 
short fibre-reinforced resin composite.

	 M Medikasari, E Herda1 and B Irawan
	 J. Phys.: Conf. Ser. 2018: 1073 052015

18.	Simulated cuspal deflection and flexural 
properties of high viscosity bulk-fill and 
conventional resin composites.

	 Tsujimoto A, Nagura Y, Barkmeier WW, Watanabe H, 
Johnson WW, Takamizawa T, Latta MA, Miyazaki M. 

	 J Mech Behav Biomed Mater 2018 Jul 26;87:111-118.

19.	 Comparative evaluation of wear resistance of 
cast gold with bulk-fill composites an in vitro study.

	 Kumar A, Sarthaj AS, Majumder DS.
	 J Conserv Dent 2018 May-Jun;21(3):302-305. 

20.	Evaluation of Mechanical Properties of Newer 
Nanoposterior Restorative Resin Composites: 
An In vitro Study.

	 Meenakumari C, Bhat KM, Bansal R, Singh N.
	 Contemp Clin Dent 2018 Jun;9 (Suppl 1):S142-S146. 

21.	 Physicochemical properties of discontinuous 
S2-glass fiber reinforced resin composite.

	 Huang Q, Qin W, Garoushi S, He J, Lin Z, Liu F, Vallittu PK, 
Lassila LVJ.

	 Dent Mater J. 2018 Jan 30;37(1):95-103. 

22.	Resistance curves of short-fiber reinforced 
methacrylate-based biomedical composites.

	 Michael Wendler, Renan Belli, Martina Schachtner, Gudrun 
Amberger, Anselm Petschelt, Tobias Fey, Ulrich Lohbauer.

	 Engineering Fracture Mechanics 2018;190: 146–158.

23.	Characterization of Inorganic Filler Content, 
Mechanical Properties, and Light Transmission 
of Bulk-fill Resin Composites

	 B M Fronza, Apa Ayres, R R Pacheco, F A Rueggeberg,  
Cts Dias, M Giannini

	 Oper Dent. Jul/Aug 2017;42(4):445-455.

24.	Evaluation of different fibers and biodentine as 
alternates to crown coverage for endodontically 
treated molars: An in vitro study

	 Hemalatha Hiremath, Sadanand Kulkarni, Vishwanath 
Hiremath, and Madhavi Kotipalli

	 J Conserv Dent. 2017 Mar-Apr; 20(2): 72–75.

25.	Mechanical Properties and Wear of Five 
Commercial Fibre-Reinforced Filling Materials.

	 Garoushi S, Vallittu PK, Lassila L.
	 Chin J Dent Res 2017;20(3):137-143. 

26. Properties of discontinuous S2-glass fiber-
particulate-reinforced resin composites with two 
different fiber length distributions.

	 Huang Q, Garoushi S, Lin Z, He J, Qin W, Liu F, Vallittu PK, 
Lassila LV.

	 J Prosthodont Res 2017 Oct;61(4):471-479.

27.	 Mechanical and structural characterization of 
discontinuous fiber-reinforced dental resin 
composite.

	 Bijelic-Donova J, Garoushi S, Lassila LV, Keulemans F, 
Vallittu PK.

	 J Dent. 2016 Sep;52:70-8. 

28.	Relationship between mechanical properties 
and bond durability of short fiber-reinforced 
resin composite with universal adhesive.

	 Tsujimoto A, Barkmeier WW, Takamizawa T, Watanabe H, 
Johnson WW, Latta MA, Miyazaki M.

	 Eur J Oral Sci. 2016 Oct;124(5):480-489.

29.	 Mechanical properties of fiber reinforced 
restorative composite with two distinguished 
fiber length distribution.

	 Lassila L, Garoushi S, Vallittu PK, Säilynoja E.
	 J Mech Behav Biomed Mater. 2016 60:331-338.

30.	Mechanical properties, fracture resistance, and 
fatigue limits of short fiber reinforced dental 
composite resin.

	 Bijelic-Donova J, Garoushi S, Vallittu PK, Lassila LV.
	 J Prosthet Dent 2016 Jan;115(1):95-102. 

31.	 Surface and bulk properties of dental resin- 
composites after solvent storage.

	 Sunbul HA, Silikas N, Watts DC.
	 Dent Mater. 2016 Aug;32(8):987-97. 

32.	Mechanical properties, volumetric shrinkage 
and depth of cure of short fiber-reinforced resin 
composite.

	 Tsujimoto A, Barkmeier WW, Takamizawa T, Latta MA, 
Miyazaki M.

	 Dent Mater J 2016;35(3):418-424. 

33.  Effect of aging on the flexural strength and 
fracture toughness of a fiber reinforced 
composite resin versus two nanohybrid 
composite resin. 

	 Abdul-Monem MM, El-Gayar IL, Al-Abbassy FH. 
	 Alexandria Dental Journal. 2016; 41:328-335.

34.	Leaching of monomers from bulk-fill 
composites: An in vitro study

	 Ankit Rajesh Sajnani, Mithra Nidharsh Hegde
	 J Conserv Dent. Sep-Oct 2016;19(5):482-6.

35.	Comparison of mechanical properties of a new 
fiber reinforced composite and bulk filling 
composites.

	 Abouelleil H, Pradelle N, Villat C, Attik N, Colon P, 
Grosgogeat B.

	 Restor Dent Endod. 2015 Nov;40(4):262-70. 
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36.	Polymerization efficiency and flexural strength of 
low-stress restorative composites.

	 Goracci C, Cadenaro M, Fontanive L, Giangrosso G, Juloski 
J, Vichi A, Ferrari M.

	 Dent Mater. 2014 Jun;30(6):688-94. 

37.	 Physical properties and depth of cure of a new 
short fiber reinforced composite.

	 Garoushi S, Säilynoja E, Vallittu PK, Lassila L.
	 Dent Mater. 2013 Aug;29(8):835-41. 

38.	Fracture toughness, compressive strength and 
load-bearing capacity of short glass fibre-
reinforced composite resin.

	 Garoushi S, Vallittu PK, Lassila LV.
	 Chin J Dent Res. 2011;14(1):15-9.

39.	 Effect of particulate nanofiller on the surface 
microhardness of glass fiber reinforced filling 
composite. 

	 Garoushi S, Vallittu PK, Lassila LVJ. 
	 The Chinese Journal of Dental Research 2008; 11:20-24.

40.	Short glass fiber-reinforced composite with a 
semi-interpenetrating polymer network matrix 
for temporary crowns and bridges.

	 Garoushi SK, Vallittu PK, Lassila LV.
	 J Contemp Dent Pract. 2008 Jan 1;9(1):14-21.

41.	 Fiber reinforced particulate filler composite 
resin. 

	 Garoushi S. Finnish Dental Journal (Suomen 
Hammaslääkärilehti 2007; 3:100-101).

42.	Static and fatigue compression test for 
particulate filler composite resin with fiber-
reinforced composite substructure.

	 Garoushi S, Lassila LV, Tezvergil A, Vallittu PK.
	 Dent Mater. 2007 Jan;23(1):17-23. 

43.	Short glass fiber reinforced restorative 
composite resin with semi-inter penetrating 
polymer network matrix.

	 Garoushi S, Vallittu PK, Lassila LV.

	 Dent Mater. 2007 Nov;23(11):1356-62. 

44.	Load bearing capacity of fibre-reinforced and 
particulate filler composite resin combination.

	 Garoushi S, Lassila LV, Tezvergil A, Vallittu PK.
	 J Dent. 2006 Mar;34(3):179-84. 
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1.	 Relation between internal adaptation and 
degree of conversion of short-fiber reinforced 
resin composites applied in bulk or layered 
technique in deep MOD cavities. 

	 Néma V, Kunsági-Máté S, Őri Z, Kiss T, Szabó P, Szalma J, 
Fráter M, Lempel E. 

	 Dent Mater. Dent Mater. 2024 Apr;40(4):581-592. 

2.	 Crack propensity of different direct restorative 
procedures in deep MOD cavities. 

	 Néma V, Sáry T, Szántó FL, Szabó B, Braunitzer G, Lassila L, 
Garoushi S, Lempel E, Fráter M.

	 Clin Oral Investig. 2023 May;27(5):2003-2011.

3.	 The Effect of Endodontic Treatment and 
Thermocycling on Cuspal Deflection of Teeth 
Restored with Different Direct Resin 
Composites. 

	 Cansu Atalay1 , Ayse Ruya Yazici2 , Aynur Sidika 
Horuztepe3, Emre Nagas4

	 Conservative Dentistry and Endodontic Journal, Volume 6 
Issue 2 (July–December 2021)

4.	 Analysis of marginal integrity in dentistry 
composite fillings with flow layer under 
compression test. 

	 Ostapiuk M, Tarczydło J, Łuszczewska-Sierakowska I, Śledź 
R, Tymczyna-Borowicz B. 

	 Microsc Res Tech. 2021 Jul;84(7):1442-1450

5.	 Microleakage evaluation of different types of 
bulkfill composites on enamel and cement.

	 Kutuk ZB, Guney T, Yazici AR
	 Clin Dent Res 2019; 43(3): 100-109

6.	 Effect of fiber incorporation on the contraction 
stress of composite materials

	 Andreas Keßler, Dalia Kaisarly, Reinhard Hickel, Karl-Heinz 
Kunzelmann 

	 Clin Oral Investig. 2019 Mar;23(3):1461-1471

7.	 Polymerization Shrinkage of Five Bulk-Fill 
Composite Resins in Comparison with a 
Conventional Composite Resin. 

	 Abbasi M, Moradi Z, Mirzaei M, Kharazifard MJ, Rezaei S. 
	 J Dent (Tehran). 2018 Nov;15(6):365-374.
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Depth of cure and light transmission of everX Posterior

Although everX Posterior is not flowable and has more filler content than flowable bulk-fill materials, 
after 20 seconds of curing 4-mm thick specimens, everX Posterior showed bottom-to-top hardness 
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Bonding performance of everX Posterior

The presence of protruding short fibers and thick oxygen inhibition layer on the surface of cured 

everX Posterior improved the shear-bond strength to dentine and to adjacent composite resin 

layer. This kind of micromechanical interlocking could led to more durable adhesion.

Picture: courtesy of Dr. Lassila, University of Turku, Finland
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Loading performance of everX Posterior restorations

The bilayered or biomimetic composite structure is a restoration that includes both everX Posterior 
as bulk base (dentine replacing material) and conventional composite resins. Several laboratory 
studies have shown that teeth restored with a biomimetic approach of using everX Posterior as 
base had superior fracture resistance and a favorable failure mode. They showed that everX 
Posterior supports the remaining tooth structure and composite restoration by serving as a crack-
preventing layer.
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Optical and other surface properties of everX Posterior

The color of the bilayered restorations of everX Posterior and capped conventional composite is 
mostly similar to corresponding mono-composite restorations irrespective of shade and layer 
thickness. everX Posterior showed also similar S. mutans adhesion than commercial restorative 
materials.
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Clinical performance of everX Posterior restorations

Confirming the previously-mentioned laboratory data, many authors have demonstrated in their 
clinical reports that using everX Posterior as a bulk base or core under direct composite restorations 
for posterior teeth can be considered an economical and practical measure that could obviate the 
use of extensive prosthetic treatment.
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Flowable fibre-reinforced composite (everX Flow)

As explained previously, the fibre aspect ratio, interfacial adhesion between fibres and matrix and 
the fibre load are of crucial importance for an efficient reinforcement. Studies have shown that the 
short fibre-reinforced flowable resin composite everX Flow exhibited significantly higher fracture 
toughness and flexural strength compared to conventional composites. It may be used efficiently 
as a dentine replacement in stress bearing areas. 
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Check our App! 

   

Restorative Dentistry Guides

In GC’s Restorative Dentistry Guides, you can 
find more information regarding the use of 
everX products as well as other restorative 
materials, together with step-by-step 
procedures and technique tips!
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