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agents. However, these measures have been less effective 
in reducing caries on occlusal surfaces, whose complex 
fissure morphology allows for plaque accumulation and 
makes mechanical cleaning difficult  [1–3] . For these rea-
sons, fissure sealants have been recommended and are 
frequently used in many countries for the prevention of 
fissure caries  [4, 5] .

  Over the past 30 years, various materials and tech-
niques have been developed to improve pit-and-fissure 
sealant quality and longevity. Bisphenol A glycidylmeth-
acrylate, which has formed the basis of composite mate-
rial, is generally used in sealants as well; thus, in line with 
developments that have taken place in composite materi-
als, the composition of sealants has also changed  [6] . Filled 
sealants have been shown to exhibit greater microhard-
ness and less wear than unfilled sealants  [7]  because it is 
assumed that filled flowable restorative material might 
provide better retention rates than a conventional sealant 
because the filled material possesses higher viscosity, un-
dergoes less polymerization shrinkage, has greater micro-
hardness and shows better abrasion resistance than the 
unfilled material; However, the author  [7]  reported slight-
ly lower retention rates for teeth sealed with flowable ma-
terial compared to traditional composite. There are sev-
eral studies recommending the use of flowable resin com-
posites as fissure sealants  [8, 9] . However, Kwon and Park 
 [10]  found the higher viscosity of flowable composites to 
result in voids, whereas no voids were detected with con-
ventional sealants. Duangthip and Lussi  [11]  also reported 
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 Abstract 

  Objective:  The purpose of this clinical study was to compare 
the retention rates of two flowable restorative systems (Ad-
mira Flow and Grandio Flow) with that of a conventional res-
in-based sealant (Fissurit F).  Materials and Methods:  The 
study was planned as a clinical trial with a split-mouth design. 
A total of 122 sealants (38 Admira Flow, 41 Grandio Flow, 43 
Fissurit F) were randomly applied to completely erupted per-
manent molars in 35 patients aged 9–20 years and followed 
up for 24 months. Data were analyzed using Pearson’s  �  2  and 
multiple comparison tests .   Results:  At the end of the follow-
up period, Fissurit F had higher retention rates (81.0%) than 
both Admira Flow (60.5%) and Grandio Flow (57.1%), with p  !  
0.05. However, there was no significant difference in caries 
development among groups (p  1  0.05).  Conclusion:  The two 
flowable composite resin materials used as fissure sealant 
were less retentive than the conventional resin sealant. 

 Copyright © 2011 S. Karger AG, Basel 

 Introduction 

 Recent studies have shown a decrease in the incidence 
of smooth-surface and approximal caries partly as a re-
sult of improved oral hygiene and the use of fluoride 
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classical sealants such as Fissurit F to exhibit significantly 
less microleakage than flowable composites.

  Corona et al.  [12]  suggested that while flowable restor-
ative materials might be used as sealants, the variation in 
viscosity, composition and physical properties of the var-
ious flowable materials available required clinical testing 
before any general recommendation regarding their use 
as fissure sealants could be made.

  To date, however, few studies have evaluated the re-
tention rates of different flowable resin composites used 
as fissure sealant  [7, 11, 12] , and none of these studies 
include reviews of the silorane-based flowable compos-
ite Admira Flow (Voco, Cuxhaven, Germany) or the 
nanoresin material Grandio Flow (Voco).   Therefore, the 
aim of this clinical study was to evaluate the retention 
rates of the flowable restorative systems Admira Flow 
and Grandio Flow and compare them with a conven-
tional resin-based sealant (Fissurit F, Voco) over a 2-year 
period.

  Materials and Methods 

 The study was conducted among 35 patients aged 9–20 years 
who attended the School of Dentistry, Kirikkale University, for 
routine dental care. Only patients who presented with caries-free, 
completely erupted first/second permanent molars with deep and 
retentive pits and fissures were included in the study. Detailed 
clinical and radiographic examinations were conducted by two 
examiners, and teeth that did not meet these criteria were exclud-
ed from the study.

  The study protocol was approved by the National Educational 
Management of Kirikkale County, Kirikkale, Turkey. Parents of 
participating children were fully informed of the nature of the 
study and signed a detailed consent form.

  The study was conducted using one silorane-based flowable 
composite (Admira Flow), one nanoresin flowable composite 
(Grandio Flow) and one conventional resin sealant (Fissurit F). 
Detailed information on material composition is given in  table 1 . 
Sealants were applied to a total of 122 maxillary and mandibular 
left and right permanent molars. Materials were randomly placed, 
with each material used on at least 1 tooth in each subject. Prior 
to sealing, teeth were cleaned with a prophylaxis brush using non-
fluoridated pumice, isolated with cotton rolls and a saliva ejector, 
etched with 37% phosphoric acid (Super etch, SDI) for 20 s, rinsed 
for 15 s and dried for 5 s until the tooth surface was chalky white. 
Materials were applied and cured (Chromalux-E plus, Germany) 
according to the manufacturer’s instructions.

  Teeth were examined by an experienced dentist using a mirror 
and explorer at 12 and 24 months and scored for retention as fol-
lows  [10] : total retention (TR), i.e. total retention of sealant on the 
occlusal surface = 1; partial loss (PL), i.e. fracture and/or loss of 
material = 2; total loss (TL), i.e. absence of sealant on the occlusal 
surface = 3. Teeth were also evaluated for caries as follows: present 
(cavitated lesion) = 1; absent (no cavitated lesion) = 2.

  Data were analyzed using Pearson’s  �  2  and multiple compari-
son tests, with the significance level set at p  ̂   0.05. Of the 122 
teeth sealed, 103 were available for evaluation at 12 months and 
110 for evaluation at 24 months.

  Results 

 The distribution of evaluated teeth by material type is 
shown in  table 2  while the distribution of material reten-
tion rates at 12 and 24 months by material type is given 
in  table 3 . At the 12-month follow-up examination, the 
TR rates were 85.7% for Fissurit F, 69.4% for Admira Flow 
and 59.3% for Grandio Flow. The PL rates were 14.3% for 
Fissurit F, 16.6% for Admira Flow and 15.6% for Grandio 
Flow, and the TL rates were 0% for Fissurit F, 14% for Ad-
mira Flow and 25.1% for Grandio Flow. 

  The differences in TR, PL and TL rates were statisti-
cally significant within each group (p  1  0.05). At 24 
months of follow-up, TR rates were 81% for Fissurit F, 
60.5% for Admira Flow and 57.1% for Grandio Flow; PL 

Table 1. C ompositions, specifications and manufacturers of the 
materials used

Material Contents

Admira Flow
(Voco, Cuxhaven, 
Germany)

flowable, light-curing filling material based 
on Ormocer dimethacrylates, Ormocer ini-
tiators, inorganic microparticles, silicate fill-
ers, fumed silica and different additives

Grandio Flow
(Voco, Cuxhaven, 
Germany)

flowable, light-curing nanohybrid compos-
ite dimethacrylates, silicates, initiators, sta-
bilizers, pigments and additives

Fissurit F
(Voco, Cuxhaven, 
Germany)

resin-based pit and fissure sealant,
Bis-GMA, hexanediol dimethacrylate, NaF, 
silicon dioxide

Table 2. T he distribution of evaluated teeth by material type after 
12 and 24 months

Material type 12 months 24 months

Admira Flow 36 38
Grandio Flow 32 35
Fissurit F 35 37

Total 103 110
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rates were 16.2% for Fissurit F, 23.6% for Admira Flow 
and 14.2% for Grandio Flow, and TL rates were 2.8% for 
Fissurit F, 14.2% for Admira Flow and 28.7% for Grandio 
Flow ( table 3 ).

  Regarding the corresponding rates at 24 months, Fis-
surit F had 2.8%, Admira Flow 7.9% and Grandio Flow 
2.9%. The observed differences were not statistically sig-
nificant (p  1  0.05).

  At 24 months TR rates for first and second molars were 
89.6% and 76.8%, respectively, and this difference was not 
statistically significant (p  1  0.05).

  Discussion 

 The findings of this clinical study suggest that flow-
able composite material used as a fissure sealant was
less retentive than conventional sealant material. At 12 
months, the retention rate of the Fissurit F group (85.7%) 
was statistically greater than that of the Admira Flow 
group (69.4%), which is comparable to those of Dukić et 
al.  [13] , who reported 12-month retention rates of 83.3% 
for Tetric Flow, 81.5% for Admira Seal, 81.5% for Fissurit 
FX, 75.9% for Helioseal Clear Chroma and 74.6% for Ad-
mira Flow.

  Our findings regarding sealant ability differ from 
those of other studies by Dukić and Glavina  [14, 15] , who 
reported that the performance of flowable composites 
used as fissure sealants was comparable to that of classic 
sealing material. The difference in findings among stud-
ies may be related to differences in rheological properties 
inherent in the specific materials tested  [16] .

  In the present study, despite the lower retention rates 
of the flowable composite resins Admira Flow and Gran-
dio Flow in comparison to the traditional sealant Fissurit 
F at 24 months, the differences in caries formation be-
tween the flowable composites and the traditional sealant 

were not statistically significant. As observed in routine 
clinical practice, even after the loss of a sealant, its effect 
in terms of caries prevention can continue for a signifi-
cant amount of time. Partially sealed teeth have been re-
ported to be considerably less susceptible to decay than 
unsealed teeth  [17] , possibly due to the presence of sealant 
remnants at the bottom of the fissure  [18] .

  A number of factors are known to influence sealant 
retention, including sealant type, tooth type, operator 
skill and patient age. Similar to previous studies  [19, 20] , 
the present study found sealant retention was better on 
first molar teeth than on second molar teeth. This find-
ing may be due to the difficulties in isolating second mo-
lars in comparison to first molars.

  The results of this clinical study suggest that flowable 
composite materials, i.e. Admira Flow and Grandio Flow, 
are not as retentive as the conventional sealant material 
Fissurit F as a fissure sealant. It is possible that, in com-
parison to flowable composites, conventional sealants 
have greater fluidity, which allows them to penetrate into 
the deeper regions of fissures, thus making them more 
retentive than flowable composites. They were even more 
resistant against masticatory forces. Moreover, although 
sealants with small amounts of inorganic filler might be 
expected to perform better than resin sealants without 
fillers in terms of polymerization shrinkage and thus 
sealing capacity, the minimal amount of material used in 
sealing makes the amount of polymerization shrinkage 
negligible in actual clinical practice.

  Conclusions 

 At the 24-month evaluation, the flowable composite 
materials used as sealants in this study had significantly 
lower retention rates than that of a conventional resin-
based sealant.
 

Table 3. D istribution of various retention criteria (TR, PL and TL) of three materials after 12 and 24 months

Admira Flow Grandio Flow Fissurite F T otal

12 months 24 months 12 months 24 months 12 months 24 months 12 mon ths 24 months

TR 25 (69.4)a 23 (60.5)b 19 (59.3)c 20 (57.1)d 30 (85.7)e 30 (81)f 74 (71.8) 73 (66.3)
PL 6 (16.6) 9 (23.6) 5 (15.6) 5 (14.2) 5 (14.3) 6 (16.2) 16 (15.5) 20 (18.1)
TL 5 (14) 6 (15.9) 8 (25.1) 10 (28.7) 0 (0) 1 (2.8) 13 (12.7) 17 (15.6)

Gro ups identified by different superscript letters were significantly different at the p < 0.05 level. Figures in parentheses are per-
centages.
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