Most commonly used dental composite restorative materials are based on dimethacrylate polymers which follow a chain-growth mechanism that adds one monomer unit at a time to the growing polymer chains.  The mechanism yields high shrinkage stress and low conversion. As an alternative, thiol-ene polymerizations, while still induced by free radical initiators, progress via a novel step-growth mechanism, which is known to produce delayed gelation and reduced polymerization stress.  Objective: Examine degree of conversion (DC), mechanical strength, fracture toughness (Kic) and hardness of both systems to determine the practical potential of thiol-enes as restorative materials. Methods: Photopolymer samples were prepared from dimethacrylate monomers - BisGMA/TEGDMA (7:3 wt ratio) and thiol-ene monomers - PETMP/TATATO (3:4 mole ratio) with CQ (0.3 wt%) and 4E (0.8 wt%) as photoinitiator.  Degree of conversion was measured by FTIR based on C=C peak areas.  Flexural strength (FS), modulus (M) and Kic were performed by three-point bending tests.  The same compositions were subjected to hardness testing using a Rockwell device.  Results: Conversion was significantly greater for PETMP/TATATO (81%) compared with BisGMA/TEGDMA (64%).  Polymers made from the dimethacrylates were stronger, tougher and harder than the thiol-ene polymers: FS = 93.2 vs. 71 MPa, M = 2.6 vs. 1.6 GPa, Kic = 0.94 vs. 0.56 MNm-3/2 and Rockwell hardness = 87 vs. 47.  Conclusions: Despite the advantages of high conversion coupled with low polymerization stress, the thiol-ene polymer obtained from the commercially available PETMP/TATATO comonomers provided reduced strength, fracture resistance and hardness compared with a dimethacrylate polymer. 
