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Objectives: ORMOCER®-based dental filling materials are successfully 
applied in dentistry, due to the combination of organic and inorganic polymer 
structures and their derived properties (e. g., low shrinkage, high abrasion-
resistance). The objective of this investigation was to provide novel 
ORMOCER® matrix materials without any monomers important for avoiding 
allergic reactions and a low viscosity for achieving high filler loads.  

 Methods: Novel methacrylate functionalized alkoxysilanes were developed 
and converted into inorganic polycondensates by formation of a Si-O-Si 

structure. The polycondensates were isolated as liquid ORMOCER® resins 
(matrix materials). The viscosity was determined with a Bohlin Rheometer 
CVO10 and flexural strength, Youngs modulus and shrinkage of unfilled 
matrix materials were determined according to ISO 4049.  

Results:  

 Matrix materials  
I  II  III  IV  V  

Viscosity (25 
°C) [Pa×s]  

3.6 – 5.5  18 – 24  1.7 – 1.9  1.4  5.6  

Flexural 
strength [MPa]  

64 (± 3)  97 (± 8)  67 (± 8)  70 (± 6)  66 (± 6)  

Youngs 
modulus [MPa]  

1222 (± 
35)  

2149 (± 
83)  

1725 (± 
53)  

1696 (± 
75)  

1386 (± 
36)  

Volume 
shrinkage [%]  

5.1 – 5.4  4.1 – 4.6  5.8  n. d.  5.3  

The isolated resins show low viscosities despite the oligomeric Si-O-Si 
structure, without incorporation of dental monomers. Resin II still contains 

a small amount of a dimethacrylate ( 1.7 mol.-%) caused by a side 
reaction. According to the different structure and content of methacrylate 
moieties, the Youngs modulus can be adjusted in a wide range associated 
with low shrinkage and promising values of flexural strength.  

 

Conclusion:  

The achieved matrix materials without any conventional monomers are 
promising candidates for the realization of durable, aesthetic, and 
biocompatible dental composites by incorporation of functionalized hybrid 
fillers.  
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