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Abstract
AIM: This current study aimed to compare Bioactive resin-based composite (ACTIVA) to Resin modified glass 
ionomer (RMGI) in cervical restorations.

MATERIALS AND METHODS: Fuji II LC® capsules (RMGI), or ACTIVA™ BioACTIVE-RESTORATIVE™ (enhanced 
resin-modified glass-ionomer) with using Etch-Rite™ and Prime&Bond universal (universal adhesive system) 
were applied randomly in thirty anterior teeth and six premolars with class V cavities; all materials were applied 
according to manufacturers’ instructions. Restorations were evaluated at baseline (1 week), after six months, and 
after 12 months by two blinded assessors using modified USPHS criteria.

RESULTS: The results in this study were ordinal data, so MannWhitney test was used to compare between tested 
materials. Freidman test was used to test the effect of time within tested materials. Kruskal Wallis test was used 
to compare the interaction between variables for all tested parameters. The results were statistically significant 
when p ≤ 0.05. There was no significant difference between interaction of both restorations and time in marginal 
discoloration (p = 0.051), recurrent caries (p = 1.00) and retention analysis (p = 1.00), but there was a significant 
change in marginal adaptation (p = 0.001), surface roughness (p = 0.017), color change (p = 0.004) and surface 
luster (p = 0.017) with 100 % survival rate in this study.

CONCLUSIONS: Both conventional resin-modified glass-ionomer or enhanced resin-modified glass ionomer are 
acceptable as intermediate restoration. Bioactive restorations proved to retain its esthetic characteristics over the 
conventional one. Bioactive restorations with an adhesive system can be used as long-term restoration in small 
defined cavities, not in stress-bearing areas.
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Introduction

Dental caries represent one of the most 
significant and prevalent problems in oral health. 
The rates of recurrent caries for restorative polymer 
materials are very high and it has been identified 
as one of the major reasons for the failure of resin 
composite restorations. Recurrent carious lesions 
are frequently located at the gingival margins of the 
proximal restorations, which are common areas for 
biofilm accumulation [1].

Fluoride-containing restorative materials 
gained great attention. Fluoride decreases caries 
activity by being a bacteriostatic and by decreasing the 
solubility of enamel and dentin through its integration 
into tooth tissue to form a more decay-resistant 
fluoroapatite  [2]. Moreover, it aids to remineralize 
defected tooth structure after demineralization. To 
enhance the mechanical properties of GIs, their 
constituents have been modified. Comparatively, resin-
modified GIs (RMGIs) with a longer working time, faster 
setting, higher early strength, and improved appearance 

and translucency [3]. Progressive development of 
material sciences has resulted in the introduction of 
bioactive restorative materials [4]. These materials can 
activate a tissue repair mechanism, elicit a response 
from teeth and surrounding environment [5].

Cervical lesions restorations are posing a 
challenge to the dental profession [6]. Cervical adhesive 
restorations failure is often attributed to inadequate 
moisture control, adhesion to different opposite 
substrates (enamel and dentin), differences in dentin 
composition, and great flexural stresses acting on the 
restoration that may lead to early loss or fracture [7].

The “smart materials” term is applied to material 
that can be altered in a controlled fashion by stimuli, such 
as pH, stress, temperature, moisture and can return to 
the original state after the stimulus removal [8]. A novel 
bioactive restorative material has been developed 
known as ACTIVA Bioactive Restorative (Pulpdent 
Corp., Watertown, MA, USA). The manufacturer 
claimed that it imitates nature and participates in this 
dynamic ionic exchange as responding to change in oral 
environment  [9]. It is water-based or has the capacity for 
significant water transport or storage. It can continuously 
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release and recharge their ionic components with 
physical properties such as resin composite with release 
and recharge of calcium, phosphate, and fluoride similar 
to glass ionomers [10], [11].

Literature questioned ACTIVA whether it 
is resin-based composites with RMGI properties or 
a RMGI that has resin-based composite physical 
strengths [12]. Perdigão stated that a similar material 
has been approved by the FDA as a RMGIC [13]. 
ACTIVA has both light polymerization ability and 
chemical cure are involved so it was considered 
equivalent to resin-modified glass ionomers (RMGI), 
which their manufacturer claims to possess the 
general properties of a RMGI with modified resin 
matrix with enhanced resilience and physical 
properties [14].

Bhadra et al. evaluated the clinical performance 
of nanohybrid composite with Activa in Class II carious 
lesion [15]. Activa was used after etching only without 
bonding and there was no significant difference between 
them. van Dijken et al. clinically evaluated ACTIVA with 
etching only in comparison to nano-filled composite 
in posterior restorations, the results showed annual 
failure rates of 24.1% for the ACTIVA and 2.5% for 
Resin composite. The authors assumed that the main 
factor of failure is the very weak initial bond to the cavity 
walls, which could not counteract the polymerization 
stress, as well as thermal- and occlusal stresses, that 
caused a progressing deterioration of the interfacial 
adaptation [16]. Moreover, Garoushi et al. stated that 
the presence of high postoperative hypersensitivity 
results after ACTIVA application continues for days 
before replacement due to low burst of fluoride in 
comparison to glass-ionomer restoration and absence 
of long-term fluoride release and recharge [14].

With the development of newer materials in 
the market, clinician often gets confused regarding the 
choice of best materials to reach optimum results. Due to 
the limited evidence-based information in the literature 
regarding RMGI with bioactive restoration in class  V 
cavities. It was found beneficial to evaluate the newly 
introduced material using a randomized controlled trial 
to test the null hypothesis that bioactive restoration will 
have the same clinical properties of RMGI in Class V 
cavities.

Materials and Methods

Tested materials

Material’s specifications, chemical composition 
are represented in Table  1, as specified by the 
manufacturer.

Study design

The present study is one-year follow-up 
examination of a prospective controlled randomized 
clinical parallel study design. The clinical performance 
of two restorative materials for the restoration of class V 
cavities in anteriors and premolars. The study was 
planned of independent cases and controls. Assuming 
a Type I error of 0.05, a power of 80%. Sample size so 
18 teeth in each group to compensate for losses during 
follow-up, it was calculated based on the previous study 
by Perdigao et al. [17].

The study design followed the requirements 
outlined in the CONSORT 2010 statement and trial was 
approved from Evidence-Based Dentistry Committee 
of the Conservative Dentistry Department – Faculty of 
Dentistry, Cairo University. All procedures performed 
in this study, involving human participants were in 
accordance with the ethical standards of the Research 
Ethics Committee of Faculty of Dentistry, Cairo 
University (CREC), (Ref. 19/1/17). It was registered 
in (www.clinicaltrials.gov) database, with unique 
identification number NCT03771196. The trial design is 
a randomized, two parallel arms, double blind, clinical 
trial held in the outpatient clinic of the Conservative 
Dentistry Department – Faculty of Dentistry, Cairo 
University.

Patient selection

Thirty-six patients were recruited for this 
clinical trial from the outpatient clinic of the Conservative 
Dentistry Department – Faculty of Dentistry, Cairo 
University. The inclusion criteria for patients were males 
or females with age range 18–40 years having Cervical 
Class  V carious lesions in anterior or premolars 
teeth. The patients with Systemic disease or severe 
medical complications or Allergic history concerning 
methacrylates were excluded from this study. Small to 
moderate class V carious lesion in vital upper or lower 
teeth, with no signs of irreversible pulpitis or symptoms 
of hypersensitivity, and caries cervical margins above 

Table 1: Tested materials
Materials Composition
Glassionomer restorative 
material (Fuji II LC® capsules)

Distilled water: 20–30%
Polyacrylic acid: 20–30%
HEMA: 30–35%
UDMA<10
Camphorquinone<1
fluoroaluminosilicate glass

Dentin Conditioner 10% Polyacrylic acid, 90% Distilled water (by weight)
Glass ionomer coat 
(EQUIA‑Coat, GC)

Light‑cured protective clear coating formulated with 
adhesive monomer and uniformly dispersed nanofillers.

ACTIVA™ 
BioACTIVE‑RESTORATIVE™

Matrix: �diurethane modified by the insertion of a 
hydrogenated polybutadiene and other 
methacrylate monomers, modified polyacrylic 
acid, sodium fluoride

Filler: 56 wt.% (50% bioactive glass and ca. 7% silica)
Etch‑Rite™ 38% Phosphoric acid, Water, Synthetic amorphous 

silica, Polyethylene glycol
Prime&Bond universal Mono‑, di‑, and trimethacrylate resins; 10‑MDP, 

PENTA diketone; organic phosphine oxide; stabilizers; 
cetylamine hydrofluoride; acetone; water
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CEJ were selected in this study. All eligible patients 
signed an informed consent containing all the ethical 
aspects of the trial.

Each tooth has a random number from (1–36), 
then simple randomization was done using Random 
Sequence Generator (https://www.random.org/). The 
generated random number from 1 to 18 represented 
the control group and from 18-36 represented the 
intervention group. The operator chose between 
numbers in an opaque sealed envelope, which was 
arranged by the assistant, who was not involved in any 
of the phases of the clinical trial. The side to which the 
restorative material was assigned was recorded. The 
operator was not blinded to the material assignment 
because of the difference in the application protocol of 
the restorative materials, which prohibited blinding of 
the operator; however, the assessors and participants 
were blinded to the material assignment (Figure 1).

Patients were given local anesthesia 
(Mepecaine – L Cartridges) as required, and the teeth 
were isolated. A No. #330 bur (MANI, INC, Japan) in a 
high-speed handpiece with air/water coolant was used 

to prepare class  V cavity. The prepared cavity was 
isolated with rubber dam (Sanctuary Health Sdn Bhd) 
and Sub-gingival clamps (KSK, DENTECH Corporation, 
Japan) (Figure 1a, b and c).

Clinical restorative procedures

ACTIVA bioactive restorative

The material was applied according to 
manufacturer instructions as follows: The prepared 
cavities were conditioned for 10  seconds using 
Etch-Rite 38% phosphoric acid etching gel [16]. The 
surfaces were rinsed and dried with compressed air, 
removing all excess moisture without desiccating the 
dentin structure. Then, application of Prime&Bond 
universal Dentsply Sirona to all cavities with bond 
brush. then photocured for 10 s using an LED light-
curing unit with curing intensity 1000–2400 mW/cm2 (I 
Led Guilin Woodpecker Medical Instrument Co., Ltd. 
China). ACTIVA Bioactive restorative was applied in 
one bulk increment, adapted by gold plated composite 
applicator (Aesculap, Inc., USA) inside the cavity then 
light polymerized for 20 s using light-emitting diode 
light-curing unit (Figure 1d, e and f).

GC Fuji II LC® capsule

The prepared cavities were isolated with a rubber 
dam and conditioned for 20 s using Dentin conditioner 
10% polyacrylic acid, then rinsing for 20 s. Restoration 
was adapted by gold plated applicator then light cured 
for 20 s for every 2 mm increment. EQUIA-Coat ™ was 
applied over the restoration immediately after finishing 
then photo-cured for 20 s [5] (Figure 1g, h, i and j).

Finishing

In order to remove excess filling and contouring, 
superfine yellow ringed finishing diamond stones 
(MANI, INC, Japan) were used under copious water 
coolant then Diamond discs were used for polishing 
(OptiDisc™, Kerr Dental, USA).

Clinical examination

Table  2 showed the modified USPHS criteria 
for dental restoration, which were evaluated by two 
blinded assessors at baseline (1 week), after six months 
and after twelve months (Figure 2). The assessors filled 
evaluation chart for each restoration, when assessors 
had different scores, they discussed to reach for 
consensus. All evaluations were carried out under a 
dental operating light, using flat-surfaced mouth mirrors 
and sharp dental explorers in a proper isolated field. 
Two calibrated investigators evaluated the restorations, 
an initial agreement of at least 85% between evaluators 
was considered significant. If disagreement occurred 

Figure 1: (a) Cervical carious lesions (b) cavity preparations (c) cavity 
isolation; the two centrals restored by ACTIVA and two lateral restored 
by FUJI II LC (d) etching of cavities (e) application of adhesive 
(f) application of ACTIVA inside the cavity (g) Cavity preparation 
and isolation for FUJI II LC (h) application of cavity conditioner 
(i) application f FUJI II LC capsule inside the cavity (j) application of 
EQUIA-coat over the restoration
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between the examiners, a third equally calibrated 
expert was asked for evaluation (Table 3).

Table 2: Clinical evaluation using Modified USPHS criteria for 
dental restorations
Criterion Score Characteristics M. unit Methods of diagnosis
Marginal 
discoloration

A No discoloration between tooth 
structure and restorative material

Ordinal The examination was 
carried out by using 
dental mirror and 
explorer in a properly 
isolated field

B Non penetrating marginal 
discoloration which can polished 
away

C Discoloration has penetrated 
margin in pulpal direction

Marginal 
adaptation

A Closely adapted, no detectable 
margin

Ordinal

B Detectable marginal discrepancy, 
clinically acceptable

C Marginal crevice, clinically 
unacceptable

Surface A No surface defect Ordinal
Roughness B Minimal surface defect

C Severe surface defect
Color match A Restoration color matches color 

of tooth
Ordinal

B Acceptable mismatch
C Un‑acceptable mismatch

Surface luster A Restoration surface is shiny look 
like enamel

Ordinal

B surface is dull and somehow 
opaque

C Surface is dull and ethically 
unpleasant

Recurrent A No recurrent caries detected Ordinal
Caries C Recurrent caries detected
Retention A No loss of restoration Ordinal
Analysis C Loss of restoration

Data analysis

MannWhitney test was used to compare 
between tested materials. Freidman test was used to 
test the effect of time within tested materials. Kruskal 
Wallis test was used to compare the interaction 
between variables for all tested parameters. The results 
were statistically significant when p ≤ 0.05. All statistical 
analyses were performed using SPSS for Windows, 
version 25 (SPSS Inc., Chicago, IL, USA).

Figure 2: (a) Postoperative (b) after 6 months (c) after 12 months

c

ba

Results

All patients returned for 6 months and 12 months’ 
follow-up visits; thus, the recall rate was 100%. Figure 3 

showed the flow of participants through this study up 
to 12 months in accordance with the CONSORT 2010 
statement [18]. Restorations were randomly placed in 
30 anterior and six premolars in 12  females and eight 
males with 18 restorations each group. Performance of 
materials was tested for marginal discoloration, marginal 
adaptation, surface roughness, surface luster and color 
match, retention, and post-operative hypersensitivity 
according to modified USPHS criteria for dental 
restoration. The scores are either Alpha, Bravo, or 
Charlie, the alpha score for excellent restoration, Bravo 
for accepted restoration with minor repair while Charlie 
for unaccepted restoration needs to be replaced [19].

Enrollment

Assessed for eligibility (n = 46)

Excluded (n = 10)
• Not meeting inclusion

criteria (n = 4)
• Declined to participate

(n =  6)

Allocation

Follow-Up

Analysis

Allocated to intervention (n = 18)
• Received allocated

intervention (n = 18)
• Did not receive allocated

intervention (n = 0)

Allocated to comparator (n = 18)
• Received allocated

comparator (n = 18)
• Did not receive allocated

intervention (n = 0)

Lost to follow-up (give
reasons) (n = 0)
Discontinued intervention (n = 0)

Lost to follow-up (give
reasons) (n = 0)
Discontinued intervention (n = 0)

Analysed (n = 18)
Excluded from analysis (n = 0)

Analysed (n = 18)
Excluded from analysis (n = 0)

Randomized (n = 36)

Figure 3: Flow of participants through the stages of this study

There was no significant difference between 
interaction of both restorations and time in marginal 
discoloration (p = 0.051), recurrent caries (p = 1.00) and 
retention analysis (p = 1.00), but there was a significant 
change in marginal adaptation (p = 0.001), surface 
roughness (p = 0.017), color change (p = 0.004) and 
surface luster (p = 0.017) with 100 % survival rate in this 
study (Figure 4) and (Table 3).

Discussion

The available data concerning the use of 
ACTIVA™ BioACTIVE-RESTORATIVE™ (ACTIVA) as 
a tooth restoration in permanent teeth are limited and 
inconclusive in the literature [15]. The evidence from 
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in vitro studies and limited clinical trials with ACTIVA 
restorations placed after conventional cavity preparation 
appear to be insufficient for clinical guidance. The 
main bulk of available evidence represented as in vitro 
experiments which suggested that the remineralization 
and mechanical properties of bioactive restorations 
in permanent teeth are comparable to that of resin 
composite restorations. On other hand limited 
in vivo studies are controversial regarding the clinical 
evaluation of this new restoration [20].

The ionic resin component contains phosphate 
acid groups with antimicrobial properties that improve 
the interaction between the resin and the reactive 
glass fillers and enhance the interaction with tooth 
structure  [15]. ACTIVA-Restorative contains the glass 
particles and polyacid components of glass ionomer, 
which undergo the acid-base setting reaction, they are 
also formulated with a bioactive ionic resin matrix, having 
both light polymerization ability and chemical cure [12].

According to the results obtained from the 
current study, after one year all restorations were 
evaluated with no drop-outs, the survival of restorations 
was 100%. In the current study Bioactive restorative 
material (ACTIVA™ BioACTIVE-RESTORATIVE™) 
has shown clinical performance similar to resin-
reinforced restorative glass ionomer (RMGI) after one 
year of clinical service; therefore, the null hypothesis 
was accepted.

Regarding this study, marginal discoloration 
results showed there are two restorations scored Bravo 
in the control group while three restorations scored 
bravo in the intervention group after 12 months with no 
significant difference between the restoration groups 
(p = 0.791), but there was a significant difference within 
ACTIVA group over the time (p = 0.05). This result is in 
acceptance with Park et al. (2008) who attributed the 
difficulty of bonding to class  V cavity to high flexural 

Table 3: Clinical data for restorations evaluation according to 
USHPS criteria (number of restorations (n) and percentages 
(%)) are depicted for FUJI II LC and ACTIVA BIO‑ACTIVE

Fuji II LC® ACTIVA™ BioACTIVE‑RESTORATIVE™ p‑value
n % n %

Marginal discoloration
Baseline

Alpha 18 100.00 18 100.00 0.051
Bravo 0 0.00 0 0.00
Charlie 0 0.00 0 0.00

6 Months
Alpha 18 100.00 18 100.00
Bravo 0 0.00 0 0.00
Charlie 0 0.00 0 0.00

12 Months
Alpha 16 88.90 15 83.30
Bravo 2 11.10 3 16.70
Charlie 0 0 0 0

Marginal adaptation
Baseline

Alpha 18 100.00 18 100.00 0.001*
Bravo 0 0.00 0 0.00
Charlie 0 0.00 0 0.00

6 Months
Alpha 18 100.00 18 100.00
Bravo 0 0.00 0 0.00
Charlie 0 0.00 0 0.00

12 Months
Alpha 14 77.78 13 72.22
Bravo 4 22.22 5 27.78
Charlie 0 0.00 0 0.00

Surface roughness
Baseline

Alpha 18 100.00 18 100.00 0.017*
Bravo 0 0.00 0 0.00
Charlie 0 0.00 0 0.00

6 Months
Alpha 15 83.30 18 100.00
Bravo 3 16.70 0 0.00
Charlie 0 0.00 0 0.00

12 Months
Alpha 13 72.20 15 83.30
Bravo 5 27.8 3 16.70
Charlie 0 0.00 0 0.00

Color match
Baseline

Alpha 15 83.30 18 100.00 0.004*
Bravo 3 16.70 0 0.00
Charlie 0 0.00 0 0.00

6 Months
Alpha 13 72.2 18 100.00
Bravo 5 27.8 0 0.00
Charlie 0 0.00 0 0.00

12 Months
Alpha 10 55.6 14 77.8
Bravo 8 44.4 4 22.2
Charlie 0 0.00 0 0.00

Surface luster
Baseline

Alpha 18 100.00 18 100.00 0.017*
Bravo 0 0.00 0 0.00
Charlie 0 0.00 0 0.00

6 Months
Alpha 15 83.3 18 100.00
Bravo 3 16.7 0 0.00
Charlie 0 0.00 0 0.00

12 Months
Alpha 13 72.2 15 83.30
Bravo 5 27.8 3 16.7
Charlie 0 0.00 0 0.00

Recurrent caries
Baseline

Alpha 18 100.00 18 100.00 1.00
Bravo 0 0.00 0 0.00

6 Months
Alpha 18 100.00 18 100.00
Bravo 0 0.00 0 0.00

12 Months
Alpha 18 100.00 18 100.00
Bravo 0 0.00 0 0.00

Retention analysis
Baseline

Alpha 18 100.00 18 100.00 1.00
Bravo 0 0.00 0 0.00

6 Months
Alpha 18 100.00 18 100.00
Bravo 0 0.00 0 0.00

12 Months
Alpha 18 100.00 18 100.00
Bravo 0 0.00 0 0.00

*Significant

Figure  4: Representative photographs for assessed outcomes 
(a) marginal discoloration with Bravo score after 12  months 
(b) marginal adaptation with bravo score after 12 months (c) Loss of 
color match in upper lateral and canine after 12 months (d) Loss of 
surface luster in central and upper lateral incisors after 12 months 
with bravo score

dc

ba
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stresses on restoration that cause debonding [6]. 
Moreover, general difficulty in dentin bonding due to its 
heterogeneous structure, inherited wetness, collagentic 
activity of MMPS, and cysteine cathepsins. Regarding 
ACTIVA hydrophilicity of ionic resin matrix may be 
a double-sided weapon. It allows good bonding to 
hydrophilic dentin but this matrix can allow the fluids 
intake from oral cavity or fluid from induced from pulpal 
pressure results in plasticization of resin polymers, even 
though adding separate step of adhesive with 10-MDP 
cannot stop hydrolysis of methacrylate monomers in 
ACTIVA structure by salivary esterases. The esterases 
enzymes can break covalent bonds between the 
polymers by the addition of water to the ester bonds [21].

Large volumetric contraction, due to thermal 
stresses induced by thermocycling loading, which proved 
in a laboratory simulating oral conditions for ACTIVA 
may weaken bonding to tooth structure  [22]. Another 
possible explanation is that the mixing procedure during 
preparation can result in the formation of bubbles before 
application, which may contribute to leakage. Moreover, 
the lower filler content of RMGI indicates a higher resin 
content, which increases the polymerization shrinkage 
and consequently the microleakage [5]. They also 
stated that the higher polymerization shrinkage in RMGI 
could be one of the factors causing a higher degree of 
microleakage in RMGI [4].

Significant difference results, regarding marginal 
adaptation, in each type of restoration can be attributed 
to high water sorption of RMGI, and hydrophilicity of 
ACTIVA which may cause plasticization of resin polymers 
over time. However, There was no significant difference 
between both materials regardless of the time.

On the other hand, regarding surface 
roughness, there was a significant change in each 
restoration over time and a significant difference in 
between both materials at different follow-up periods 
(p = 0.017). ACTIVA can retain the smoothness of its 
surface for six months for a longer period than Fujii 
LC restorations. ACTIVA has a similar wear rate as a 
conventional resin composite. This can be explained 
partially by the resilient resin matrix with energy-
absorbing elastomeric components. Furthermore, 
the type, chemistry, morphology, and size of the filler 
have been found to influence the material hardness 
performance [10]. These results are in acceptance 
with Garoushi et al. who declared that the restorative 
composite material with small-sized filler particles 
reveals the improved hardness, SEM pictures showed 
that Fuji II LC had relatively fine fillers and this might 
explain the higher Vickers hardness values [18].

ACTIVA color’s match was better at baseline 
and 6 months thanks to different shades provided by 
the manufacturer and low surface roughness recorded 
in both groups. There was a significant change in color 
in each group over the time for Fuji II LC (p = 0.022) 
and ACTIVA (p = 0.018) this can be attributed to 
water sorption and mineral exchange moreover the 

ACTIVA’s color match also significantly changed but 
still numerically less than Fuji group.

The same regarding surface luster all restoration 
recorded alpha at baseline with no significant difference 
between both materials, while there is a significant 
change in surface luster in each restorative group over 
time and significant difference between different material 
with different follow up periods. The decrease in gloss 
was attributed to increased roughness and change in 
surface topography resulting from the abrasion of the 
resin matrix and loss of surface filler particles. The amount 
of filler is not as important as its pattern of dispersion and 
the inter-particle spacing of filler particles, they also play 
an important role in surface protection [23].

There were no recurrent caries detected in any 
of the two groups. This result is expected due to the 
anticariogenicity feature of both restorations. In Fujii 
II LC the hydrophilic poly-hydroxyethyl methacrylate 
probably absorbs sufficient water to enable diffusion of 
fluoride ions that may otherwise be firmly encapsulated 
within the polyacrylate matrix with high calcium 
and phosphorous release in comparison to glass 
ionomer [24]. Also, these results are in acceptance to 
Ruengrungsom et al. (2020).

However, the bioactivity feature of ACTIVA is 
questionable as it is not only the ability to release calcium 
or fluoride, but it is the ability formation of apatite in the 
body like fluids, otherwise many restorative materials 
can be called bioactive one. Longer clinical studies with 
a larger sample size are needed to explore the anti-
cariogenic effect over a long time [25].

The null hypothesis is accepted in this study. 
There was no significant difference between the 
overall clinical performance of both restorations over 
12 months. Both restorations’ performance is accepted 
with no failure during this study. With the evolution of 
caries management shifting to “minimally invasive” 
techniques, restorative materials are endowed with 
increasing expectations for therapeutic effects. 
Previously, glass-ionomer was considered an interim 
restoration and limited to caries control protocols, 
and considered unreliable for many clinical situations. 
However, with recent innovations and continued 
upgrading and developments in dental materials the 
hope of developing a new generation of antimicrobial, 
therapeutic, and bioactive resins increases. Hopefully, 
this innovative bioactive restorative material can go 
beyond the in vitro studies, prove successful in vivo 
studies and be available soon in the market.

Conclusion and Recommendation

Under the limitations of the current study, the 
following conclusions could be derived: Both ACTIVA™ 
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BioACTIVE-RESTORATIVE™ and Fuji II LC® are 
acceptable as long term provisional restoration. 
ACTIVA™ BioACTIVE-RESTORATIVE™ proved to 
retain its esthetic characteristics over the conventional 
one. ACTIVA™ BioACTIVE-RESTORATIVE™ 
restorations with an adhesive system can be used as 
long-term restoration in small defined cavities, not in 
stress-bearing areas.

Clinical trials with longer follow-up periods 
and larger sample sizes are needed to confirm the 
current results. Clinical trials testing the performance 
of bioactive restorations in other clinical indications are 
encouraged, to recommend utilizing the new material 
in various clinical applications. Due to the limited 
evidence-based information, clinical trials comparing 
the clinical performance of bioactive restorations and 
resin composite are recommended.

Ethics approval

All procedures performed in this study 
were in accordance with the ethical standards of the 
institutional research committee and with the 1964 
Helsinki declaration and its later amendments.
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