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Abstract 

Dental composites packed with nanoparHcles are frequently uHlized in restoraHve denHstry 
because of their mechanical and cosmeHc qualiHes. But the development of secondary caries 
is sHll a concern due to their vulnerability to bacterial colonizaHon, especially by Streptococ-
cus mutans. This study aimed to evaluate and compare the anHbacterial efficiency of three 
commercially available nano-filled dental composites SDI, MANI, and EDUFILL. 30 composite 
blocks (10 blocks per material, each measuring (10 mm × 3 mm) were prepared. All samples 
were placed in agar medium containing Streptococcus mutans and incubated at 37°C for 48 
hours. A^er incubaHon, the dimensions of the samples were measured following bacterial 
exposure. Differences in bacterial adhesion were observed among the three composite types. 
The results indicate varying suscepHbility of the composites to colonizaHon by Streptococcus 
mutans, with certain materials showing higher bacterial retenHon. The study highlights that 
not all nano-filled dental composites exhibit the same anHbacterial performance. IdenHfying 
the composite with the lowest resistance to S. mutans may guide clinicians in selecHng ma-
terials less prone to bacterial colonizaHon and secondary caries. 
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Introduc)on 
The preferred method for restoring posterior 
teeth is now direct restoraHon using resin-
based composite. However, compared to 
amalgam, resin-based composite restoraHons 
have higher failure rates; the most common 
causes of failure are fracture and secondary 
caries [1-3]. 
The integrity of the repair and long-term clini-
cal results depend heavily on durable marginal 
sealing. However, the shrinkage of resin com-
posites caused by polymerizaHon creates con-
tracHon strains at the adhesive interface, 
which can lead to secondary caries, cuspal de-
flecHon, enamel microcracks, and microleak-
age [2-5]. 
Microhybrid, microfilled, and flowing polymer-
izaHon shrinkage ranged from 0.6% to 1.4%, 
2% to 3%, and 2.4% to 2.5%, respecHvely [6].  
The organic matrix composiHon [7], the 

proporHon and makeup of inorganic fillers [8], 
the degree of organic matrix conversion [9], 
and viscoelasHc behavior all influence the 
polymerizaHon shrinkage of resin-based com-
posites. 
The addiHon of nanofillers to resin-based com-
posites fulfills numerous advantages. Because 
of their nanoscale (<400–800 nm) and surface 
area to volume raHo [6], nanofillers produce a 
very transparent material.  
AddiHonally, when the nanofillers' sizes come 
up to those of the polymer molecules, a con-
tact in the molecular range takes place in the 
resin matrix, lowering the polymerizaHon 
stresses and volumetric shrinkage. 
AddiHonally, it has been suggested that adding 
ion-leaching fillers, including metal oxides, is 
advantageous for further remineralizaHon and 
anHbacterial acHon [10,11].  
Among the nanometal oxides employed, 

magnesium oxide (MgO) nanoparHcles (NPs) 
arose and gained popularity because of their 
decreased toxicity, biocompaHbility, and bio-
degradable byproducts [12].  
MgO NP is a potent anHmicrobial agent that 
has recently been used into dental materials to 
enhance their anHbacterial qualiHes [10,14] 
and composite resin [13]. MgO NPs' propensity 
to cluster, however, limits their applicaHon in 
dental materials [15-17].  
MgO NPs are kept from clumping together by 
coaHng them with the polymer zein. 
The pharmaceuHcal sector uses zein, a pure 
protein polymer [18]. By balancing their aggre-
gaHon, it reduces the hydrophobicity of the 
NPs [19].  
The use of protecHve materials is essenHal in 
modern denHstry, even if the paHent's caries 
risk is a major factor in recurring decay. There-
fore, adding anHmicrobial zein-coated 
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magnesium oxide nanoparHcles (zMgO NPs) 
may help improve the adaptability of flowable 
composites, reduce their marginal leakage, 
and infer their anHbacterial properHes by pre-
venHng secondary caries and enhancing their 
durability. Dental caries is sHll one of the most 
common chronic illnesses in the world, affect-
ing people of all ages and posing a serious 
threat to public health [20].  
It is a complex illness brought on by the inter-
play of oral microbes, dietary pracHces, and 
host factors [20,21]. 
The fermentaHon of dietary carbohydrates by 
dental bacteria, which produces organic acids 
that demineralize enamel and denHn, is the 
main mechanism of caries formaHon [21,22].  
A complex microbial ecology made up of many 
bacterial species arranged inside dental biofilm 
is seen in the oral cavity [23,24]. 
 These microorganisms and the host are nor-
mally in balance, but when this equilibrium is 
upset, cariogenic bacteria—which have acido-
genic and aciduric qualiHes—proliferate and 
accelerate the development of dental caries 
[23,25]. Resin-based composite materials are 
popular in restoraHve denHstry because of 
their good mechanical performance and great 
cosmeHc qualiHes [21]. 
Despite these benefits, bacterial colonizaHon 
at the tooth–restoraHon interface may result in 
subsequent caries and restoraHon failure be-
cause common composite resins lack inherent 
anHbacterial qualiHes [26, 27]. As a result, as-
sessing restoraHve materials' anHmicrobial ef-
ficacy has grown in importance in denHstry re-
search [26].  
Although many sophisHcated materials, includ-
ing Tetric EvoCeram and Filtek Z350 XT, have 
been produced with beqer physical and es-
theHc qualiHes, most of these materials sHll 
lack significant anHbacterial acHvity unHl they 
are changed [26,27].  
On the other hand, through ion release and en-
vironmental alteraHon, bioacHve materials 
such as ACTIVA BioACTIVE RestoraHve may ex-
hibit indirect anHbacterial properHes [26]. 
Beqer estheHc outcomes and a smoother sur-
face finish are made possible by the small par-
Hcle size. Furthermore, enhanced marginal 
adaptability and decreased polymerizaHon 
shrinkage are demonstrated by nano-filled 
composites, which may contribute to a de-
crease in microleakage and an extension of re-
pair lifeHme [6,28]. 
Southern Dental Industries manufactures a re-
storaHve material called SDI Nano Dental Com-
posite. It has nanoscale fillers that improve me-
chanical durability, polish retenHon, and sur-
face smoothness [6,28].  
For restoraHve dental operaHons, EDU FILL 
Nano Dental Composite is a light-cured nano-
hybrid composite resin. It enhances hardness, 

wear resistance, and polishability by incorpo-
raHng nanoscale fillers into a resin matrix 
[6,28,29]. 
Numerous bacterial species that vary in their 
pathogenicity and involvement in the develop-
ment of disease can be found in the oral envi-
ronment. Some of these microorganisms are 
directly linked to the development of dental 
caries, whereas others are linked to deep le-
sions, biofilm formaHon, or chronic infecHons 
[23,29].  
In this serng, Streptococcus mutans, Entero-
coccus faecalis, Staphylococcus intermedius, 
and Enterococcus casseliflavus are the most of-
ten found and clinically significant bacteria. Dif-
ferent facets of oral pathology are represented 
by these bacteria. Because Streptococcus mu-
tans can form biofilms and is acidogenic, it is 
closely linked to the onset of dental caries [25]. 
Because Enterococcus faecalis is resistant to 
harsh environmental condiHons, it is o^en as-
sociated with deep carious lesions and persis-
tent endodonHc infecHons [29,30].  
Staphylococcus intermedius and Enterococcus 
casseliflavus, on the other hand, are regarded 
as opportunisHc microorganisms that have lit-
tle direct role in the development of caries but, 
in some circumstances, may aid in the creaHon 
of biofilms and infecHon [23].   
Thus, a thorough grasp of the prospecHve clin-
ical performance of restoraHve materials and 
their funcHon in avoiding secondary caries and 
restoraHon failure can be obtained by examin-
ing their anHbacterial efficacy against these mi-
croorganisms [26,27]. 
The bacteria chosen for this invesHgaHon have 
various funcHons in oral pathology.  
Enterococcus faecalis is connected to deep car-
ious lesions and chronic endodonHc infecHons, 
whereas Streptococcus mutans is closely linked 
to the start of dental caries. On the other hand, 
Enterococcus casseliflavus and Staphylococcus 
intermedius are regarded as opportunisHc or-
ganisms with liqle direct parHcipaHon in the 
formaHon of caries. Thus, assessing restoraHve 
materials' anHbacterial efficacy against various 
microbes offers a thorough grasp of their po-
tenHal therapeuHc performance. 
1. It is commonly acknowledged that 
Streptococcus mutans, a facultaHve anaerobic 
Gram-posiHve bacterium, is the main cause of 
dental caries. It is a typical oral cavity resident 
and is essenHal to the development of dental 
plaque, or biofilm. This microbe can convert di-
etary carbohydrates into organic acids and 
thrive in low pH condiHons because it is very 
acidogenic and aciduric. Furthermore, Strepto-
coccus mutans uses glucosyltransferase en-
zymes to produce extracellular polysaccha-
rides, which improve its adherence to enamel 
surfaces and encourage demineralizaHon 
[21,23]. 

2. Rather than being a main oral patho-
gen, Staphylococcus intermedius is a Gram-
positive coccus that is regarded as an oppor-
tunistic microorganism. Although it is not fre-
quently found in the typical human oral micro-
biota, it can occasionally be found, especially in 
immunocompromised people or by zoonotic 
transmission. Although its involvement in den-
tal caries is minimal, it may aid in the produc-
tion of biofilms and generate enzymes that 
promote inflammation and tissue invasion. 
Therefore, rather than direct cariogenic activ-
ity, its presence is more closely linked to oppor-
tunistic infections [23,30]. 
The Gram-positive, facultative anaerobic bac-
teria Enterococcus casseliflavus is not usually 
linked to the ordinary oral flora. Sometimes, 
especially in contaminated surroundings or 
root canal infections, it is isolated from oral in-
fections.  
Although this organism is not directly responsi-
ble for the development of dental caries, it is 
well-known for its capacity to endure challeng-
ing environmental circumstances. Rather than 
cariogenicity, its clinical significance is seen in 
its resilience to unfavorable settings and its 
role in persistent infections [23,30]. 
A Gram-positive, facultative anaerobic bacte-
rium called Enterococcus faecalis is commonly 
isolated from deep carious lesions and chronic 
endodontic infections. It contributes signifi-
cantly to the advanced stages of dental caries 
even if it is not the main cause of the condition. 
It may enter dentinal tubules, endure harsh en-
vironments (such as high pH and nutrition dep-
rivation), and withstand a variety of antimicro-
bial treatments. Because of these traits, it is a 
major pathogen in root canal therapy failures 
and subsequent infections [21,22]. This study 
aimed to compare the anHbacterial efficiency 
of three commercially available nano-filled 
dental composites (SDI, MANI, and EDUFILL). 
 

Material and Methods 
Thirty composite specimens were fabricated 
using flexible plasHc molds with standardized 
dimensions (10 mm diameter × 3 mm thick-
ness), following previously described in-vitro 
protocols [31]. Composite materials (Mani, 
Edu-Fill, and SDI nano-composite) were packed 
into the molds, covered with glass slabs, and 
gently pressed to obtain flat and uniform sur-
faces. Each specimen was light-cured from 
both sides using overlapping irradiaHon cycles 
according to the manufacturers’ instrucHons to 
ensure opHmal polymerizaHon [32]. The curing 
unit Hp was placed in direct contact with the 
slab surface. 
A^er polymerizaHon, specimens were re-
moved from the molds, and excess material  
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was trimmed. Surface finishing was performed 
using 1200-grit silicon carbide paper  
to standardize surface roughness prior to bac-
terial tesHng [33,34]. 
This in vitro invesHgaHon employed a labora-
tory strain of Streptococcus mutans, a Gram-
posiHve cariogenic bacterium that is closely 
linked to dental caries [25,35]. To assess bacte-
rial adherence and biofilm formaHon on dental 
restoraHve materials, the bacterial isolate was 
culHvated under convenHonal microbiological 
condiHons that are frequently described in ear-
lier in-vitro research [36,37].  
The bacteria were first culHvated on selecHve 
MiHs Salivarius Bacitracin (MSB) agar, which is 
frequently used for the selecHve isolaHon and 
growth of Streptococcus mutans because it in-
hibits oral streptococci that are not mutans 
[38,39]. To ensure sufficient bacterial growth, 
the cultures were incubated aerobically at 37 
°C for 18–24 hours. 
Colonies with disHncHve Streptococcus mutans 
morphology were chosen a^er incubaHon and 
sub-cultured to produce a pure bacterial solu-
Hon.  
Standard microbiological criteria, such as col-
ony shape, Gram staining (Gram-posiHve cocci 
organized in chains), and recognized pheno-
typic traits reported in the literature, were 
used to confirm idenHficaHon [25,35,40]. 
Following confirmaHon, the Streptococcus mu-
tans culture was suspended in arHficial saliva 
to mimic oral environmental condiHons. Dur-
ing the incubaHon phase, the bacterial adhe-
sion and biofilm formaHon studies were con-
ducted on composite resin specimens. 
An agar diffusion assay was carried out in ac-
cordance with earlier research [41-43] to as-
sess the anHbacterial acHvity of composite 
resin materials. Using sterile swabs, a stand-
ardized suspension of Streptococcus mutans 
was evenly applied to the surface of agar 
plates. A^er that, the inoculated agar surface 
was directly covered with composite resin 
disks.  
For a full day, the plates were incubated aero-
bically at 37 °C. Following incubaHon, the diam-
eter and existence of inhibitory zones sur-
rounding the composite disks were assessed.  
The development of inhibitory zones was 
thought to be a sign of anHbacterial acHvity, 
which might be connected to the release of flu-
oride or other anHbacterial elements included 
in the composite material [27,44,45]. 
This technique has been widely used to evalu-
ate how well bioacHve and fluoride-releasing 
restoraHve materials can stop the growth of 
cariogenic bacteria, especially Streptococcus 
mutans [27,41,42]. 
Bacterial cell counHng was carried out using a 
hemocytometer in accordance with conven-
Honal microbiological protocols to objecHvely 

evaluate the anHbacterial efficacy of the stud-
ied composite material [46–48].  
ArHficial saliva was combined with a suspen-
sion of Streptococcus mutans.  
Two experimental setups were assessed. The 
control group consisted solely of arHficial saliva 
combined with bacterial soluHon. The test 
group had arHficial saliva combined with bac-
terial suspension while the composite resin 
specimen was present.  
A drop of the bacterial suspension was placed 
onto a hemocytometer counHng chamber for 
each condiHon, and it was then inspected un-
der a light microscope. Five sizable grid squares 
were used to count the bacterial cells, and the 
total number of cells was noted [49-51]. 
Control group (Bacteria + ArHficial Saliva) 
The total number of bacterial cells counted in 
five squares was 500,000 cells.  
The average number of cells per square was 
calculated as follows:  
Average cell count per square = 500,000 ÷ 5 = 
100,000 cells  
The bacterial concentraHon was calculated us-
ing the standard hemocytometer  
formula:  
Cells/mL = Average cell count × 10⁴ × diluHon 
factor  
Since no diluHon was applied, the diluHon fac-
tor was equal to 1:  
Cells/mL = 100,000 × 10⁴ = 1.0 × 10⁹ cells/mL  
Test group (Bacteria + ArHficial Saliva + Compo-
site Resin) 
The total number of bacterial cells counted in 
five squares was 300,000 cells.  
The average number of cells per square was 
calculated as follows:  
Average cell count per square = 300,000 ÷ 5 = 
60,000 cells  
Cells/mL = 60,000 × 10⁴ = 6.0 × 10⁸ cells/mL  
InhibiHon Percentage CalculaHon 
The anHbacterial effect of the composite resin 
was expressed as a percentage of  
bacterial growth inhibiHon using the following 
equaHon [45]:  
InhibiHon (%) = (Control − Test) / Control × 100  
InhibiHon (%) = (500,000 − 300,000) / 500,000 
× 100  
InhibiHon (%) = 40%  
The reducHon in bacterial count from 1.0 × 10⁹ 
cells/mL in the control group to  
6.0 × 10⁸ cells/mL in the test group indicates 
that the composite material exhibited a  
measurable anHbacterial effect, resulHng in a 
40% reducHon in bacterial growth. 
 
Results 
In this study, there is difference anH-bacterial 
acHvity of three types of composite restoraHve 
materials were tested: SDI, Mani Nano, and 
Edu Fill. From each material, eight samples 
(blocks) were prepared, with each sample 

measuring 10 × 3 mm. The total number of 
samples was 30.  
All samples were placed in agar medium con-
taining Streptococcus mutans and incubated at 
37°C for 48 hours. A^er incubaHon, the dimen-
sions of the samples were measured following 
bacterial exposure.  
Among the three nano restoraHve materials 
tested, Mani Nano demonstrated the greatest 
anHbacterial effect, showing clear inhibiHon of 
bacterial growth. In contrast, SDI showed no 
anHbacterial effect, as it did not produce any 
inhibiHon zone against bacterial growth. Edu 
Fill exhibited a moderate anHbacterial effect, 
demonstraHng bacterial inhibiHon, but to a 
lesser extent than Mani Nano. 
A one-way analysis of variance (ANOVA) 
demonstrated a staHsHcally significant differ-
ence in the mean dead Streptococcus mutans 
values among the three composite types (F = 
28.67, p < 0.001). The Mani composite showed 
the highest mean value, followed by Edu, while 
the SDI composite exhibited the lowest mean 
value, indicaHng a significantly reduced anH-
bacterial effect compared with the other mate-
rials (Table 1). 
One-way analysis of variance (ANOVA) re-
vealed a staHsHcally significant difference in 
the mean live Streptococcus mutans counts 
among the three composite types (F = 6.23, p = 
0.008). The Mani composite demonstrated the 
lowest mean bacterial count, indicaHng a supe-
rior anHbacterial effect, whereas the SDI com-
posite showed the highest mean value, sug-
gesHng reduced anHbacterial acHvity. The Edu 
composite exhibited intermediate results be-
tween the two groups (Table 2). 
 
Discussion 
Obtaining the necessary bacterial strain (Strep-
tococcus mutans) was one of the study's pri-
mary constraints and difficulHes. Several bac-
terial species were found when a paHent's car-
ious lesion sample was taken and culHvated on 
agar. Staphylococcus intermedius, Enterococ-
cus casseliflavus, and Enterococcus faecalis 
were among them; Streptococcus mutans, the 
target bacterium, was found in trace amounts. 
This result is in line with other research show-
ing that rather than a single bacterial species, 
dental caries lesions typically comprise a heter-
ogeneous microbial populaHon [23,52]. 
The purpose of this study was to analyze the 
anHbacterial qualiHes of several restoraHve 
dental materials and idenHfy the material with 
the most inhibitory effect against Streptococ-
cus mutans. The study also sought to assess 
these materials' capacity to lessen biofilm for-
maHon and bacterial colonizaHon, two im-
portant elements in the development of sec-
ondary caries and restoraHon failure [3,21]. 
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The MANI composite showed the strongest an-
Hbacterial acHvity among the materials exam-
ined, according to the current study's findings. 
This result could be explained by variaHons in 
surface properHes, filler distribuHon, and ma-
terial composiHon, all of which can affect bac-
terial adherence and growth. Different physi-
cochemical characterisHcs of tradiHonal resin-
based composites can lead to different anH-
bacterial acHviHes even though they typically 
lack intrinsic anHbacterial agents [3,27]. 
These results are consistent with earlier re-
search that found differences in the anHbacte-
rial efficacy of various composite resins, even 
when no anHmicrobial agents were used. It has 
been demonstrated that bacterial colonizaHon 
and the formaHon of biofilms are influenced by 
surface smoothness, polymerizaHon degree, 
and resin matrix composiHon. Materials with 
less surface roughness typically show less bio-
film formaHon and bacterial adhesion [5,27]. 
AddiHonally, some research has shown that 
adding anHmicrobial agents such chlorhexi-
dine, quaternary ammonium compounds, or 
bioacHve fillers can improve anHbacterial acHv-
ity. BioacHve restoraHve materials, like ACTIVA 
BioACTIVE RestoraHve, have demonstrated the 
capacity to release calcium, phosphate, or flu-
oride ions, which may support remineralizaHon 
and have anHmicrobial properHes [53].  
The absence of anHbacterial addiHons in the 
materials examined in this invesHgaHon, how-
ever, raises the possibility that the observed 
anHbacterial variaHons are primarily due to in-
trinsic material characterisHcs rather than ac-
tual anHmicrobial mechanisms [27,53]. 
However, several studies have highlighted that 
the anHbacterial acHvity of restoraHve materi-
als seen in vitro does not always correspond 
with their clinical efficacy. The composiHon of 
saliva, dietary carbohydrates, oral hygiene 
habits, and microbial interacHons can all have 
a substanHal impact on bacterial growth and 
biofilm formaHon in the complex oral environ-
ment [24].  
Furthermore, rather than just the presence of 
bacteria, tooth caries is mainly linked to acid 
generaHon brought on by bacterial metabolism 
of fermentable carbohydrates. As a result, an-
Hbacterial qualiHes might not be enough to to-
tally stop the advancement of caries [20,24]. 
Therefore, even though the MANI composite 
showed the best anHbacterial performance in 
this study's experimental setup, its clinical effi-
cacy should be evaluated cauHously. These re-
sults imply that rather than actual anHmicro-
bial acHvity, the anHbacterial efficacy of restor-
aHve materials is mostly material-dependent 
and controlled by 22 physicochemical parame-
ters, such as surface features and filler makeup 
[5,27]. 

According to several earlier research, the anH-
bacterial acHvity of restoraHve materials can 
vary based on their composiHon.  
Zhang et al. [26] showed that due to variaHons 
in their physicochemical characterisHcs, some 
dental materials can prevent bacterial devel-
opment. These results are in line with the cur-
rent study's findings, which indicated that the 
MANI composite had the strongest anHbacte-
rial acHvity of all the materials examined.  
According to Imazato [27], certain resin-based 
restoraHve materials may have anHbacterial 
qualiHes based on their surface features and 
chemical makeup. These outcomes are con-
sistent with the current study's findings, which 
also showed differences in the tested materi-
als' anHbacterial acHvity. However, some ex-
perts contend that the anHbacterial qualiHes of 
restoraHve materials are not the only factor 
contribuHng to the formaHon of dental caries. 
 According to Nedeljkovic et al. [3], oral hy-
giene, dietary pracHces, and the composiHon 
of biofilms all have an impact on secondary car-
ies surrounding restoraHons, rather than just 
the restoraHve material. The current findings 
are somewhat at odds with this perspecHve. 
AddiHonally, Marsh [54] put out the ecological 
plaque theory, which contends that rather 
than the existence of a parHcular bacterial spe-
cies, dental caries is caused by ecological shi^s 
within the oral microbiota. Therefore, prevent-
ing bacterial colonizaHon in the oral cavity may 
require more than just restoraHve materials' 
anHbacterial acHvity. 
Among the studied restoraHve materials, the 
MANI composite showed the strongest anH-
bacterial acHvity, according to the study's find-
ings. This discrepancy could be explained by 
differences in the materials' 23 surface charac-
terisHcs, filler content, and chemical makeup. 
According to Ferracane [55], bacterial adher-
ence and biofilm formaHon on restoraHve sur-
faces can be greatly impacted by the physical 
and chemical properHes of composite resins. 
The higher anHbacterial acHvity of the MANI 
composite in this invesHgaHon could be at-
tributed to variaHons in the surface properHes, 
filler parHcle size, and resin matrix composi-
Hon. Smoother surfaces and stable polymer 
networks may lessen bacterial adhesion and 
biofilm development, according to earlier re-
search [56].  
The improved anHbacterial effecHveness of the 
MANI composite in comparison to other inves-
Hgated materials could be explained by these 
characterisHcs. 
Several limitaHons should be noted, even 
though this in vitro model offers valuable in-
sights into bacterial adhesion and biofilm inhi-
biHon on composite materials [49,52]. First, 
the complex oral environment—which in-
cludes saliva flow, mechanical shear forces, 

dietary carbohydrates, and host immunologi-
cal responses—is not enHrely replicated by the 
experimental circumstances [52]. Second, 
while dental biofilms in vivo are mulHspecies 
ecosystems with both antagonisHc and syner-
gisHc microbial interacHons, the current work 
used a single bacterial species (Streptococcus 
mutans) [52]. Lastly, spectrophotometric 
quanHficaHon techniques and mulHspecies 
biofilm models should be used in future studies 
to improve accuracy and clinical relevance be-
cause visual or semi-quanHtaHve evaluaHon 
may include observer-dependent variability 
[49,50]. 
Notwithstanding the useful results of this in-
vesHgaHon, several restricHons should be con-
sidered. The complex environment of the 
mouth cavity cannot be enHrely replicated in 
the in-vitro circumstances used for this invesH-
gaHon. Saliva, temperature fluctuaHons, masH-
catory forces, and the existence of mulH-
species biofilms are some of the factors that 
can affect bacterial behavior and the anHbac-
terial efficacy of restoraHve materials [56]. 
Therefore, more in-vivo research is advised to 
assess these materials' therapeuHc efficacy in 
actual oral serngs. 
 
Conclusion 
The MANI Nano restoraHve composite demon-
strated the strongest anHbacterial effecHve-
ness against Streptococcus mutans among the 
studied materials, according to the study's lim-
itaHons. The examined composites varied anH-
bacterial performance might be explained by 
variaHons in their surface properHes, filler dis-
tribuHon, and material composiHon, all of 
which can affect bacterial adherence and bio-
film formaHon.  
However, because this study was carried out in 
vitro, the findings might not accurately repre-
sent the intricate biological milieu of the oral 
cavity.  
Therefore, more in-vivo and clinical research is 
needed to validate and corroborate the results 
of this study. 
The selecHon of restoraHve dental materials 
with greater resistance to bacterial coloniza-
Hon may be improved as a result of these find-
ings, thereby lowering the incidence of second-
ary caries and extending the life of dental res-
toraHons.  
It is advised that future research examine the 
anHbacterial qualiHes of restoraHve composite 
materials against addiHonal oral microbes 
linked to oral infecHons and tooth caries.  
Future studies should assess other physical and 
chemical characterisHcs of composite resins, 
such as water sorpHon and solubility, since 
these characterisHcs may have a major impact 
on the long-term clinical performance, 
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stability, and durability of restoraHve materials 
in the oral environment. 
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1. 
	
Table 1. Comparison of mean dead Streptococcus mutans values among different composite types. 

 
Composite type 

 
Mean value 

 
SD 

 
F test 

 
P-value 

Mani 13.67 0.23  
 
28.67 

 
 
< 0.001 

Edu 12.84 0.38 

SDI 12.03 0.63 

 
 
Table 2. Comparison of mean live Streptococcus mutans values among different composite types. 

 
Composite type 

 
Mean value 

 
SD 

 
F test 

 
P-value 

Mani 1.6 0.41  
 
6.23 

 
 
0.008 

Edu 1.97 0.32 

SDI 2.23 0.32 

  
	


