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Streptococcal adhesion to novel low-shrink silorane -based restorative  

Introduction:
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Silorane-based resin restoratives were introduced as low-shrink alternatives to conventional methacrylate resin composites. They poly-
merize by a cationic ring opening process and therefore exhibit increased hydrophobicity, which in turn might reduce the potential to adhere
oral bacteria. The aim of the present in vitro study was to observe the effect of a silorane-based resin composite on streptococcal adhesion, 
and compare the findings to the adhesion quantities of four widely used conventional methycrylate resin-based restoratives. 

Materials and Methods:
Round specimens (10.0 mm diameter) of a silorane-based restorative and four conventional resin composites were prepared and accurately 
polished (cf. table I). Glass served as reference material. Surface roughness Ra was assessed by perthometer measurements, and hydro-
phobicity according to water contact angles was determined by computerized image analysis. Specimens were incubated with bacterial 
suspensions of Streptococcus oralis, Streptococcus sanguinis, Streptococcus gordonii, and Streptococcus mutans for 2.5 hours at 37°C.
Adherent streptococci were quantified by using a biofluorescence assay (Alamar blue) in combination with an automated plate reader (1). 
High fluorescenceintensities [rfu] indicated high bacterial adhesion. Scanning electron micrographs (Stereoscan 240, Cambridge Instr., UK)
were made for verification. Statistics: Mann-Whitney U-test (alpha=0.05).

References:

(1) Bürgers R, Rosentritt M, Handel G: Bacterial adhesion of Streptococcus mutans to provisional fixed prostodontic material.
     J Prosthet Dent 2007; 98: 461-469.

 

Material

Filtek Silorane

Filtek Z250

Tetric EvoCeram

Quixfil

Spectrum TPH

Glass

Manufacturer

3M ESPE, St. Paul, Minn, USA

3M ESPE

Ivoclar Vivadent, Schaan, FL

Dentsply DeTrey, Konstanz, DE

Dentsply DeTrey

Marienfeld, Koenigshofen, DE

Matrix

Silorane (3,4 epoxycyclohexylethylcyclo-polymethylsiloxane, 
bis-3,4-epoxycyclohexylethyl-phenylmethylsilane)

Bis-GMA, UDMA, Bis-EMA

Dimethacrylate

UDMA, TEGDMA, di- and trimethacrylate resins

Bis-GMA, Bis-EMA, TEGDMA

---

Filler (wt

Silicon dioxide, ytterbium trifluoride (76%)

Silicon dioxide, zirconium dioxide (82%)

Barium glass, ytterbium trifluoride, mixed oxide, prepolymer (76%)

Silanated strontium aluminium sodium fluoride phosphate silicate
glass (86%)

Bariumaluminiumborosilicate, highly 
dispersed silicon dioxide (77%)

---

Table I. Test and reference materials

Results:

Fig 2a. Low S. sanguinis adhesion to 
            Filtek Silorane (SEM; *1700)

Fig 2b. Moderate S. oralis adhesion to 
            Tetric EvoCeram (SEM; *1700)

Fig 2c. High S. mutans adhesion to 
            Filtek Z250 (SEM; *1700)Fig 2. Low water contact angles (low hydrophobicity) on Quixfil (a) and

          high water contact angles (high hydrophobicity) on Filtek Silorane (b) 

a b

50

70

90

0

0,05

0,1

0,15

0,2

0

10000

20000

30000

S. mutans S. oralis S. sanguinis S. gordonii

Filtek Silorane

Filtek Z250

Tetric EvoCeram

Quixfil

Spectrum TPH

Glass (Reference)

Fig 1. Relative fluorescence intensities [rfu] (medians: 25/75%) 

Fig 2. Water contact angles [degrees] 
          (medians: 25/75%) 

Fig 1. Surface roughness Ra [micrometers] 
          (medians: 25/75%) 

Conclusion:
The novel silorane-based restorative Filtek Silorane revealed a significantly lower susceptibility to adhere streptococci than four conventional
methacrylate-based composite resins. This might result fron the increased hydrophobicity of the silorane.


