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Introduction:
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Fissure sealants are commonly used in paedodontics as a physical barrier between oral habitat and deep pits and fissures. Purpose of 
this barrier is mainly to prevent the formation of a cariopathogenic biofilm in these caries vulnerable areas. This is why fissure sealant 
materials should show low susceptibility to adhere oral bacteria, if not antibacterial properties. Streptococcus mutans adhesion and 
surface properties were investigated in this in vitro study, with S. mutans being the main initiator and progressor of carious lesions.

Materials and Methods:

Round specimens (10.0 mm diameter) of ten commonly used fissure sealant materials were made and polished accordingly. Glass and 
Sinfony served as reference materials. Surface roughness Ra was assessed by perthometer measurements and hydrophobicity according
to water contact angles was determined by visual analysis. Specimens were incubated with bacterial suspensions of Streptococcus
mutans (DMSZ, Braunschweig, G.) for 2.5 hours at 37°C. Ad herent streptococci were quantified by using a biofluorescence assay (Alamar 
blue) in combination with an automated plate reader (1). High fluorescence intensities [rfu=rel. fluorescence units] indicated high bacterial adhesion.
Plates were stored in sterile water and adhesion testing repeated after one and six months water immersion and after additional thermocycling
(5000 cycles; 5/55°C). Scanning electron micrograph s (Stereoscan 240, Cambridge Instr., UK) were made for verification. 
Statistics: Mann-Whitney U-test in combination with Bonferroni adjustment.
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Tab 1. Test and reference materials

Results:

Conclusions:
Adhesion of S. mutans differed on various sealant materials. Artificial aging resulted in increased surface roughness values, reduced 
surface free energies and a decreasing number of adhering streptococci.

 

 Material

Clinpro Sealant
Delton FS+
Embrace Wetbond
Grandio Seal
Guardian Seal
Helioseal F
Ultraseal XT plus
Ketac Bond
Fuji II LC
Dyract Seal
Sinfony (Reference 1)
Glass (Reference 2) 

Manufacturer

3M ESPE, Seefeld, G
Dentsply De Trey, Konstanz, G
Pulpdent, Watertown, USA
VOCO, Cuxhaven, G
Kerr, Orange, USA
Ivoclar Vivadent, Schaan, FL
Ultradent Products, South Jordan, USA
3M ESPE
GC, Leuven, BE
Dentsply De Trey
3M ESPE
Marienfeld, Koenigshofen, G

Materialtype

Resin based composites

Glass-ionomer cements

Compomer
Reference materials

 

Material

Clinpro Sealant
Delton FS+
Embrace Wetbond
Grandio Seal
Guardian Seal
Helioseal F
Ultraseal XT plus
Ketac Bond
Fuji II LC
Dyract Seal
Sinfony (Ref. 1)
Glass (Ref. 2)

Baseline

32398 (29000/35099)
21527 (16081/28856)
21206 (14434/40632)
77 35  (625 6/95 57 )
63586 (63524/63695)
590 9 (4 082 /9 412 )
23144 (19426/29164)
390 0 (2 042 /4 739 )
13129 (8676/19642)
19497 (18439/23277)
14 10  (12 32 /1 77 1)
42 88 (3 83 9/5 70 7)

After 1 Month

25363 (18125/28889)
27299 (24460/30085)
34829 (31670/37077)
12150 (9966/14055)
55692 (54640/57870)
82 28  (55 95/87 51 )
16010 (15476/19245)
28 79  (16 21/44 86 )
12529 (10143/15263)
20699 (17728/27246)
21 82 (1 935 /33 22 )
2 0 3 0  ( 2 9 0 / 3 4 1 9 )

After 6 Months

18874 (17025/22383)
26101 (22321/32297)
10691 (9192/13060)
6 684  (42 14 /73 23 )
51249 (48511/57572)
1 4 0 9  ( 9 0 0 / 2 1 7 2 )
13552 (11619/15294)
4 9 3  ( 3 8 1 / 1 1 7 7 )
55 77  (4 699 /9 641 )
13480 (10525/16318)
1 6 1 9  ( 9 8 2 / 1 8 0 4 )
6 028  (31 35 /75 97 )

After Thermocycling

12072 (8908/14658)
10629 (7906/12612)
348 7 (2937/5069)
836 0 (6563/9293)
48446 (42902/55053)
546 1 (4890/7205)
7 0 8  ( 5 8 7 / 7 4 9 )
1 0 0 3  ( 4 9 2 / 1 3 8 2 )
927 3 (8973/9980)
650 5 (5615/9438)
120 5 (1074/1276)
445 5 (1962/5708)

Tab 2. Relative fluorescence Intensities (medians; 25%/75%)

a b

Fig 2. SEM of S. mutans adhering to Clinpro Sealant (a) and to Glass (b)

Fig 1. Overview: Relative fluorescence intensities, total surface free energy, and 
          arithmetic average of surface roughness at baseline, after 1 month of water 
          immersion, after 6 months water immersion, and after additional thermocycling
          (medians)


