
SUMMARY
Objectives: The aim of this study was to compare in vitro penetration 

and adaptation of light curing ormocer based fissure sealant and nonfilled 
low viscosity sealant material.

Materials and Methods: Extracted human molars (n = 108) were 
randomly assigned to 2 groups. Admira Seal and Teethmate F1 were used 
as sealant materials in the study. Each tooth was sectioned using an Isomet 
cutter into 2 portions buccolingually, producing mesial and distal tooth 
halve. The penetration, adaptation and voids of 2 materials were evaluated 
according to fissure shape and depth at the stereolight microscope, and 
from each group 10 samples were examined under scanning electron 
microscope (SEM). 

Results: Under light microscope and SEM, ormocer based fissure 
sealant (Admira Seal) and nonfilled low viscosity sealant material 
(Teethmate F1) did not show significantly different statistical results when 
penetration and adaptation were compared (p>0.05). 
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Introduction

Dental caries is a disease that has undergone 
dramatic changes in its prevalence addition - it is 
becoming primarily a disease affecting the pits and 
fissures, especially in the permanent dentition1. The 
anatomy of the fissure can favour plaque stagnation, 
particularly during eruption of the tooth2,3. This happens 
because the tooth is below the occlusal plane and its 
surface tends to be missed by the toothbrush. 

Pit and fissure sealants were specifically designed for 
purpose of preventing caries, and have been demonstrated 
to be effective4. An unfilled or lightly filled resin is used 
to penetrate the fissures and prevent plaque accumulation 
on the occlusal surface5. Active lesions covered by 
the resin do not progress further, and the possible 
development of new lesions at other sites in the fissure is 
prevented6. There is ample evidence that caries does not 
progress as long as the fissure remains sealed7-9. Even 
radiographically evident caries has been shown not to 
progress over a 10-year period10 provided it is sealed off 
from the oral environment with a composite restoration. 

Thus, sealing appears very effective in conserving sound 
tooth structure5,11.

Early sealants were based on methylmethacrylate or 
cyanoacrylate cements. Most contemporary compositions 
are unfilled (or only lightly filled) and based on 
difunctional monomers, such as those used for the matrix 
of composites. The principal monomer may be diluted 
with lower molecular weight species (e.g., triethylene 
glycoldimetacrylate, TEGDMA) to reduce the viscosity1. 
Ormocer based on sealant materials have been investigated. 
Ormocer has filler material consist of a special glass 
ceramic and highly disperse silica, incorporated into this 
cross-linked inorganic and organic matrix network. 

Self-curing materials have to be applied when they 
are fluid enough to penetrate the pit or fissure and so that 
they begin to cure before running away from the site. This 
combination of characteristics sometimes causes problems 
in obtaining adequate penetration. If occlusal surfaces are 
appropriately oriented during the procedure to control 
flow, then light-curing materials are actually simpler 
to use. They can be applied and allowed to flow for a 
convenient time before exposure to a visible light source 
for curing. 
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tooth halve, using an Isomet cutter (Isomet 1000 Precision 
Saw, Buehler, Lake Bluff, IL, USA). Tubulicid Plus 
(Dental Therapeutics AB, Nacka, Sweden) was applied 
30s for each section in order to remove the smear layer. 
Samples evaluated in a stereo-light microscope (Leica 7.5 
Mz, Microsystems Ltd. Business Unit SM, Heerbrugg, 
Switzerland) at x30 magnification for each group. 10 
samples were selected randomly and evaluated under 
scanning electron microscope (JSM-5910LV, Tokyo, 
Japan). 

The criteria for penetration:
1 =  only top of the fissure sealed; 
2 = 1/2 of the fissure sealed; 
3 = 2/3 of the fissure sealed; 
4 = the whole fissure sealed. 
The criteria for adaptation:
1 = complete disconnection from enamel surface
2 = disconnection at some interfaces 
3 = tight connection to enamel
The relation of penetration and adaptation with the 

depth and type (U, V, Y1, Y2) of fissures were compared 
under stereo-light microscope. The micro morphological 
types of the fissure system were classified as follows: 
1) U-type; 2) V-type; 3) Y1-type; 4) Y2-type16. Fissure 
shapes were examined independently under light 
microscope by 2 experienced dentists (Kappa= 0.81). 
Voids that occurred in sealant were observed under stereo-
light microscope as well.

The results were statistically analyzed with Mann-
Whitney U test and the significant p value was 0.05.

Results 

After section of the teeth, the results of distribution 
of Admira Seal and  Teethmate F-1 according to 
fissure depth and type were imaged readily at stereo-
light microscope (Tab. 1). As a first data there were no 
significant differences between 2 groups according to 
fissure depth and shape (p > 0.005).

There were 40 teeth (74.07%) in the Admira Seal 
group and 33 (61.1%) in the Teethmate F-1 group with 
penetration through the whole fissure (Tab. 2 ). In figure 
1 (a and b), incomplete penetration of the whole fissure in 
Admira Seal group was shown. Debris, caries or air hole 
might be the reason of this incomplete penetration. 7 Y1 
type, 6 U type, 23 V type and 2 Y2 type fissures were 
penetrated totally in the Admira Seal group.  Five Y1 type, 
19 U type and 7 V type  fissures were penetrated totally in 
the Teethmate F-1 group (Tab. 3). In figure 2, incomplete 
penetration and poor adaptation of Teethmate F-1 was seen 
at light microscope (x30). According to penetration, there 
was no statistically significant differences between the 
groups (p = 0.103). Group Admira Seal had 38 (70.37%) 

Penetration is a function of both capillary action and 
viscosity. If the site is well cleaned, etched, rinsed, and 
dried, then acrylic monomers, such as BIS-GMA, tend 
to wet the surface reasonably well. Even if the opening 
in the pit or fissure is small, if there is good wetting, 
then capillary action will tend to draw the material into 
the orifice. The viscosity must be low enough to allow 
penetration of the material into the defect site. Complete 
penetration of sealant is not absolutely critical. It is 
possible to occlude only the neck region of a fissure and 
produce clinically acceptable results1,12. The penetration 
of a sealant depends on the configuration of the pit or 
fissure, the presence of deposits and debris within the pit 
or fissure, and the properties of the sealant itself. Anatomy 
of pits and fissures may be helpful in understanding the 
effects of sealants in the prevention of dental caries. The 
shape and depth of pits and fissures vary considerably, 
even within one tooth. Adhesion of sealants to etched 
enamel has been improved last decade13-15. The aim of 
this study was to compare the penetration and adaptation 
of Admira Seal ( Ormocer based fissure sealant) and 
Teethmate F-1 (unfilled, low-viscosity sealant material) 
in vitro. Teethmate F-1 features a specific co-polymer-
system, which does not change its main polymer structure, 
while releasing fluoride constantly. Besides it performs 
not only a micro-retentive but a chemical adhesion to 
the enamel structure by monomer MDP and thus enables 
strong adhesion and long durability of the fissure sealing.

Materials and Methods

2 different sealant materials, Admira Seal (Voco, 
Cuxhaven, Germany), a light curing ormocer based 
sealant, and Teethmate F-1 (Kuraray, Japan), non-
filled low viscosity sealant were used. Non-carious 108 
extracted human third molars were used, and surfaces 
were cleaned with polishing brush and water without 
any pumice, and rinsed well at least 20 seconds. Then 
teeth were mounted on a pink wax arc, and sealants were 
applied according to manufacturer’s recommendations. 
35% orthophosphoric acid gel was applied 15s 
(Vococid, Voco, Cuxhaven, Germany) for Admira Seal 
group (n= 54). For Teethmate F-1 group (n=54), 40% 
orthophospforic acid (K-etchant gel, Kuraray Dental, 
Okayama, Japan) was applied 15s. Sealant materials 
were applied with the tips onto the surfaces for 15s and 
polymerized by light cured (Chromalux 75, Mega-Physics 
Dental, Germany) for 40s. The restorations were checked 
for the marginal adaptation and surface texture with an 
explorer.

After the application of sealant materials, teeth 
were stored in 100% humidity during a week before 
microscopic evaluation. Each tooth was sectioned into 
2 portions bucco-lingually, producing mesial and distal 
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adaptation, no significant differences were found between 
the groups (p>0.591).

Voids were mostly observed at V type fissures in the 
Admira Seal group, while they were observed at U type 
fissures in the Teethmate F-1 group. Concerning depths 
of the fissures, the most common ones with voids were 
shallow in the Admira Seal, and medium in the Teethmate 
F-1 (Tab. 5). The voids seen in the Admira Seal are 
presented in figure 4.

and group Teethmate F-1 had 40 (74.07%) teeth with high 
adaptation of sealant materials to enamel (Tab. 2).

In figure 3, high adaptation of Admira Seal to enamel 
walls was shown under SEM (x1000). 6 Y1 type, 5 U 
type, 24 V type and 3 Y2 type  fissures were determined 
with the best adaptation to enamel in the Admira Seal 
group. 12 Y1 type, 18 U type, 9 V type and 1 Y2 type 
fissures were determined with the best adaptation to 
enamel in the Teethmate F-1 group (Tab. 4). Evaluating 

Table 1. Relation of Admira Seal and Teethmate F1 according to fissure depth and type

Fissure Depth Fissure type

Shallow Medium Deep Y1 U V Y2

Admira Seal
n=54

17
31.48 %

21
38.8 %

16
29.62 %

11
20.37 %

17
31.48 %

18
33.3 %

8
14.81 %

Teethmate F-1
n=54

14
25.92 %

27
50 %

13
24.07 %

16
29.62 %

22
40.74 %

10
18.51 %

6
11.11 %

Table 2. Relation between materials in terms of penetration and adaptation (%)

PENETRATION ADAPTATION

 (1)
Sealed only

top of the fissure

(2)
Sealed 

1/2 of the fissure

(3)
Sealed 2/3 of 

the fissure

(4)
Sealed the 

whole fissure

(1)
Complete 

disconnection 
to enamel

(2)
Disconnection at 
some interfaces

(3)
Tight connection 

to enamel

Admira Seal
(n= 54)

0
0%

4
7.4%

10
18.5%

40
74.07%

2
3.7%

14
25.9%

38
70.3%

Teethmate 
F-1 (n= 54)

1
1.9%

9
16.7%

11
20.4%

33
61.1%

0
0%

14
25.9%

40
74.1%

Figure 1a. Not totally penetrated Teethmate F1 sealant material, seen 
under SEM (x50) Figure 1b. The bottom of the fissure at figure 1a, seen under SEM (x350)
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Table 3. Relation between penetration and fissure depth  fissure type (number)

Fissure Depth Fissure Type

Shallow Medium Deep Y1 U V Y2

Sealed only top 
Of fissure

Admira Seal 0 0 0 0 0 0 0

Teethmate F-1 0 0 1 0 0 0 1

Sealed ½
fissure

Admira Seal 0 0 4 2 0 0 2

Teethmate F-1 2 2 5 6 0 0 3

Sealed 2/3
fissure

Admira Seal 0 2 8 3 2 0 5

Teethmate F-1 0 6 5 5 3 0 3

Sealed whole
fissure

Admira Seal 17 17 6 7 15 16 2

Teethmate F-1 9 20 4 5 17 10 1

Figure 2. Not totally penetrated and poor adapted Teethmate F1 sealant 
material, seen at light microscope (x30)

Figure 3. High adaptation of Admira Seal to enamel walls was shown 
under SEM (x1000)

Table 4. Relation between adaptation and fissure depth fissure shape (number)

Fissure Depth Fissure Type

Shallow Medium Deep Y1 U V Y2

Complete disconnection 
to enamel

Admira Seal 0 0 2 0 0 0 2

Teethmate F-1 0 0 0 0 0 0 0

disconnection at some 
interfaces

Admira Seal 2 6 6 5 4 2 3

Teethmate F-1 1 8 5 4 4 1 5

Tight connection to 
enamel

Admira Seal 17 15 6 6 14 15 3

Teethmate F-1 16 19 5 12 18 9 1
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Discussion

In the present study, both sealant groups penetrated 
deeper into medium fissures than into shallow and deep 
fissures, but in the study of Percinoto et al17, penetration 
was deeper into shallow than deep ones. The reason for 
this difference might be due to voids that occurred in 
some shallow fissures more than the other fissure depths.

Sealants adapted well to the vertical enamel walls 
at the orifice of deep fissures, but generally failed to 
penetrate into the deeper aspects18; also in the present 
study, it was found that deep fissures were not penetrated 
in deep aspects.

The significant impacts on penetration ability were 
the fissures type, material and mode of application19. In 
this study, Teethmate F-1 showed best total penetration at 
U type fissures, while Admira Seal showed the best total Figure 4. The voids were seen in Admira Seal

Table 5. Accuracy of voids according the sealant materials (number)

MATERIALS WITOUT VOID

WITH VOID

DEEP
 1/3 MEDIUM 1/3 SURFACE 1/3 TOTAL

FISSU
R

E TY
PE

Y1
Admira Seal 9 1 0 1 11

Teethmate F-1 11 3 2 0 16

U
Admira Seal 10 1 2 2 8

Teethmate F-1 14 1 6 1 22

V
Admira Seal 13 1 0 4 25

Teethmate F-1 9 0 0 1 10

Y2
Admira Seal 6 0 1 1 8

Teethmate F-1 5 0 1 0 6

TOTAL
Admira Seal 38 3 5 8 54

Teethmate F-1 39 4 9 2 54

FISSU
R

E D
EPTH

SHALLOW
Admira Seal 8 0 0 9 17

Teethmate F-1 7 0 0 7 14

MEDIUM 
Admira Seal 13 1 4 3 21

Teethmate F-1 17 3 6 1 27

DEEP
Admira Seal 14 1 1 0 16

Teethmate F-1 11 1 1 0 13

TOTAL
Admira Seal 35 2 5 12 54

Teethmate F-1 35 4 7 8 54
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penetration at V and U type fissures (Tab. 3). Concerning 
the material, 74.07% Admira Seal and  61.l% Teethmate 
F-1 sealant materials penetrated the whole fissure (Tab. 
2). Although Admira Seal had 54% volume filler content 
and the Teethmate F-1 was unfilled, there were no 
significant differences when penetration and adaptation 
was compared. But Stavridakis et al20 showed that the low 
viscosity and unfilled sealant material (Teethmate F-1) 
exhibited better marginal adaptation than its high viscosity 
counterpart. 
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