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Abstract
Background  Currently, the advantages of monochromatic universal composite resin restorative materials have 
increased their use in dentistry. Accordingly, the optical, surface and mechanical properties of these materials 
have become more important. This study aimed to evaluate the effect of detox solution on discoloration, surface 
roughness (SR), and microhardness of different monochromatic universal composite resins (Omnichroma [O], 
Zenchroma [Z], Vittra [V], and Charisma Diamond One [CDO]). Another aim of this study was to evaluate the 
monomer conversion degree (DC) of the materials.

Methods  A total of 80 specimens were prepared to evaluate the materials (n = 10). After the initial measurements, 
the specimens were immersed in a red detox solution for 21 days. Statistical data analysis was performed using one-
way ANOVA and Tukey’s multiple comparisons.

Results  The ∆E values of Z were highest on the 21st day. There was an increase in the SR values of the materials 
immersed in the detox solution. On the 21st day, top surface microhardness of O was lower than the other materials. 
There was no statistically significant difference at DC values among material groups.

Conclusions  The use of detox solutions for a commercially recommended period of 21 days is suggested. However, 
this usage period can cause discoloration in restorative materials. Furthermore, especially in the initial one-week 
period, detox solution may have a negative impact on the microhardness of the materials. In light of all these data, we 
recommend the cautious use of detox solutions to prevent adverse effects on restorative materials.
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Background
In dentistry, color selection and shades resembling den-
tal tissues are essential, challenging, and clinician-depen-
dent. When selecting restorative materials in the clinic, 
minimizing color selection, simplifying protocols, and 
reducing chairside time are desired. Universal composite 
resins are materials with a monochromatic that mimic 
the aesthetic features of dental tissues. Despite being 
monochromatic, these composite resins are claimed to 
be compatible with various tooth shades. Furthermore, 
manufacturers argue that these composite resins possess 
an advanced “color adjustment potential (CAP),” which 
defines and quantifies the interaction between perceptual 
and physical components obtained through visual and 
instrumental color measurements [1].

Universal composite resins are materials with good pol-
ishability, aiming to achieve both the strength required 
to restore posterior teeth and the high gloss needed to 
mimic enamel in anterior teeth. Therefore, for a suc-
cessful esthetic restoration of tooth color, the restorative 
material should exhibit good mechanical and physical 
properties and provide adequate esthetic characteristics 
and color compatibility [2]. According to manufactur-
ers, these composite resins’ primary advantage is their 
advanced color adjustment potential (CAP). These mate-
rials have a universal opacity and are recommended to be 
used as a monochromatic layer that can match different 
tooth colors. Monochromatic universal composite resins 
have recently been developed to match all Vita Classi-
cal shades from A1 to D4 [3]. The frequent consumption 
of food and beverages by modern societies can lead to 
absorption and adsorption on the surfaces of compos-
ite resin restorations. Particularly, acidic beverages can 
degrade the surface of restorative materials, leading to 
the breakdown of the organic matrix structure. Con-
sequently, the wear resistance, surface hardness, and 
roughness of composite resins are adversely affected. Dis-
colorations can also occur due to the penetration of color 
pigments from food and beverages into porous areas 
resulting from degradation of restorative material sur-
faces. Discoloration of composite resin restorations is a 
significant reason for restoration replacement [4].

Smooth surfaces reduce gum irritation, plaque accu-
mulation, and, as a result, recurrent caries and potential 
discolorations in restorations [5]. Surface roughness is 
generally associated with the particle size of composite 
resin fillers; composite resins with smaller particle sizes 
tend to have smoother surfaces [6]. Besides the proper-
ties of restorative materials, external factors such as pH 
changes can also influence surface roughness.

The color stability of composite resins is associated 
with material characteristics, cavity type, characteristics 
of the staining environment, staining time, light polymer-
ization properties, layer thickness, and surface treatment. 

Color stability of these materials is often tested in vitro 
by immersing material specimens in staining beverages 
that mimic various clinical conditions, such as coffee, tea, 
cola, orange juice, smoothies, and detox solutions [7].

Having adequate surface hardness values is also impor-
tant for restorative materials used in dentistry. Restor-
ative materials used in dentistry are exposed to various 
factors in the intraoral environment, such as pH, occlusal 
forces, and temperature changes. Their ability to resist 
these effects can be achieved through high surface hard-
ness values. Hardness plays a role in enhancing the mate-
rial’s mechanical strength, scratch resistance, and wear 
resistance, as well as in maintaining its shape against 
forces. Therefore, surface hardness evaluation is an effec-
tive and valid method for estimating the clinical success 
of the material [8].

Composite resins have three main components: resin 
matrix, inorganic fillers, and silane. Additionally, pig-
ments, inhibitors, and initiators are present in the struc-
ture. Cross-linking reactions begin with the initiator 
system’s effect, and carbon-carbon double bonds trans-
form into carbon-carbon single bonds, forming poly-
mers. The percentage of double bonds that transform into 
polymerizable single bonds is expressed as the monomer 
conversion degree (DC). The DC of resin composites 
used in dentistry ranges from 50 to 80%, indicating that 
20–50% of the double bonds do not react. High DC val-
ues are associated with high polymerization shrinkage. 
In contrast, low DC values are related to low mechanical 
properties, color stability, and biocompatibility [9].

Temperature changes, mechanical and chemical 
interactions occurring in the oral environment, such 
as contact with acidic and pigmented foods, can have 
undesirable effects on dental restoration materials’ 
color stability and structure. Acidic foods are reported 
to have effects such as altering the surface roughness 
and decreasing microhardness in composite resins [10]. 
However, individuals’ increased interest in healthy food 
and beverage consumption has recently been observed. 
The use of smoothies, which consist of fruit beverages, is 
quite common. These beverages contain vitamins, anti-
oxidants, polyphenols, and fibers. However, these bever-
ages can potentially damage restorative material surfaces 
due to their acidic content [4]. In addition, the acids and 
colorants contained in these beverages can cause nega-
tive effects such as discoloration, which may affect the 
aesthetic appearance of the restorations [11].

The aim of this study was to evaluate the effect of four 
different monochromatic universal composite resin 
immersion in detox solution on the discoloration, sur-
face roughness, and upper/bottom surface microhard-
ness values of the materials. Another aim of this study 
was to evaluate the monomer conversion degree of the 
materials.
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Methods
Specimen preparation
A total of 80 specimens, 20 specimens from each mate-
rial, were prepared for the study. The prepared material 
specimens were divided into two subgroups (n = 10), one 
group for color change and surface roughness testing, 
one group for microhardness test and monomer conver-
sion degree calculation.

The materials used in the study and their contents are 
shown in Table 1.

A total of 80 disc-shaped specimens with the dimen-
sions 7 mm x 2 mm were prepared for evaluating discol-
oration, surface roughness, microhardness from the top 
and bottom surfaces, and monomer conversion degree. 
A both-sided open plexiglass mold was positioned over 
a 1  mm thick glass slide and a mylar strip, filled with 
composite resin in a single increment, then the mylar 
strip and glass slide were placed on the plexiglass mold. 
A slight pressure of 5–10  N was applied to the glass 
slide. This pressure served two purposes: to remove any 
excess composite material from the mold and to ensure 
standardization of the specimen thickness and the dis-
tance between the specimens and the light curing tip. 
After that, the composite resin polymerized with a light 
emitting diode (LED) light curing unit (D-Light Pro, GC 
Europe N.V., Leuven, Belgium) in High Power [HP] mode 
with an intensity of 1400 mW/cm2 for 20 s. Following the 
light curing process, the specimens were polished using 
aluminum-oxide-coated discs (Sof-Lex, 3  M ESPE, St. 

Paul, MN, USA) with a slow-speed handpiece, applying 
each disk (coarse, medium, fine, and ultrafine) for 10  s. 
The specimens were kept in distilled water in an oven at 
37 °C to simulate the oral environment during the experi-
ment, except for the detox circulation application.

Detox circulation
Monochromatic universal composite resin restorative 
materials were immersed in a red detox solution with a 
pH of 4.04 (Table  2). The application period was deter-
mined based on the duration (21 days) and frequency 
(simulating three daily meals, exposure time; 5  min) of 
detox application in daily life.

Measurement of discoloration
The color measurement of the specimens was conducted 
according to the CIE L*a*b* scale using a spectrophotom-
eter (VITA EasyShade, VITA Zahnfabrik, Bad Sackingen, 
Germany) after 24 h as a baseline before immersion, 7th 
and 21st days after immersion on a white background 
under standardized conditions and lighting. Before each 
color measurement, the specimens were washed with 
distilled water and dried with absorbent paper to remove 
detox solution residues on the specimen surfaces. All 
color measurements were made in the same place and at 
the same time of the day. Natural daylight was used when 
the measurements were performed. Measurements were 
repeated three times from the middle of each specimen. 
Measurements were carried out at three different points 
from the middle of the specimen surface. L*, a*, and b* 
values were recorded for each specimen after 24 h (base-
line) and on the 7th and 21st days. The color difference 
(ΔE) between 24 h/ 7 day and 24 h/ 21 day for each speci-
men was calculated using the following equation:

ΔE*=[(∆L)2+(∆a)2+(∆b)2]1/2.
ΔE*=[(L*1-L*0)2+(a*1-a*0)2+(b*1-b*0)2]1/2.

Measurement of surface roughness
After 24  h of specimen preparation and on the 7th and 
21st days, the surface roughness of the specimens was 
measured using a profilometer (Surftest SJ-301-Mi-
tutoyo, Illinois, USA) within an area of 100*100 µm² in 
three different planes. The mean of the measurement 

Table 1  Characteristics of the composition of materials used in 
the study
Material Composition Filler 

Ratio
(Wt 
%)

Particle 
Size

Manufac-
turer

Omnichroma Supra-nano spheri-
cal filler (260 nm 
spherical SiO2-ZrO2)
1.6 Bis-GMA, 
UDMA, TEGDMA

79% 2.6 μm Tokuyama, 
Yamaguchi 
Prefecture, 
Japan

Charisma Dia-
mond One

Advanced TCD 
matrix, BPA free

75% 5 
–20 μm

Kulzer, Hanau, 
Germany

Vittra Unique UDMA, TEGDMA, 
photoinitiator com-
pound (APS), Zr, Si, 
BPA free/72–82% 
by weight and 
52–60% by volume

67% 0.2 μm FGM, Join-
ville, Brazil

Zenchroma Glass powder, 
diurethane 
dimethacrylate, 
silicon dioxide, Bis-
GMA, butanediol-
dimethacrylate

75% 0.005 
–3.0 μm

President 
Dental, 
Germany

*Abbreviations: SiO2: Silicon dioxide, ZrO2: Zirconium dioxide, Bis-GMA: Bisphenol 
A-glycidyl methacrylate, UDMA: Urethane dimethacrylate, TEGDMA: Triethylene glycol 
dimethacrylate, BPA: Bisphenol A, Zr: Zirconium, Si: Silicon, µm: micrometer.

Table 2  Characteristics of the detox solution used in the study
Solution Manufacturer Contents pH
Detox 
Solution

Organik Smoothie 
Passion Red, Elite 
Naturel, Ankara, 
Turkey

Organic watermelon juice 
(20%), organic strawberry 
puree (20%), organic banana 
puree (15%), organic apple 
puree (15%), organic pear 
puree (12%), organic black 
mulberry puree (12%), organic 
red beet juice (3%), organic 
black carrot juice (3%).

4.04
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values obtained was recorded as the surface roughness 
value for that specimen.

Measurement of top-bottom surface microhardness
The microhardness values of the prepared specimens’ top 
and bottom surfaces were determined using a Vicker’s 
Hardness Measurement Device (HMV-700 Microhard-
ness Tester, Shimadzu, Japan). A load of 100  g, equiva-
lent to 980.7 mN, was applied for 10  s during testing. 
The resulting rhombus-shaped impressions were marked 
under x40 magnification, and Vicker’s hardness values 
were recorded. Measurements were conducted at three 
different points for each specimen. The mean of the 
obtained measurement values was saved as the top-bot-
tom surface microhardness value for that specimen.

Calculation of monomer conversion degree (DC)
It has been reported that surface microhardness indi-
cates the monomer conversion degree (DC) and exhib-
its a strong correlation with infrared spectroscopy. The 
evaluation of DC relies on surface microhardness ratios 
ranging between 80% and 90%. When the ratio of bottom 
surface microhardness to top surface microhardness of 
a restorative material exceeds 80%, it signifies sufficient 
polymerization [12]. In this study, this ratio was used to 
calculate the monomer conversion degree:

	

Degree of monomer conversion
= Bottom surface microhardness value

Upper surface microhardness value × 100

Statistical analysis
IBM SPSS Statistics 22 software was used in the statisti-
cal analysis of the data obtained.

In the evaluation of color change and surface rough-
ness data; The normality of the parameters was evalu-
ated using the Shapiro-Wilk test and it was revealed 
that the parameters exhibited normal distribution. 
One-way analysis of variance (ANOVA) was used for 
comparison between groups. Tukey Honest Significant 
Difference (HSD) test was used to determine the source 
of differences.

In the evaluation of microhardness and monomer con-
version degree data; The normality of the parameters was 
evaluated using the Shapiro-Wilk test and it was revealed 
that the parameters were not normally distributed. The 
Kruskal-Wallis test was used for comparisons between 
groups, and the Dunn test was used to determine the 
group responsible for the differences. Within-group com-
parisons were made using the Friedman Test (post hoc 
Wilcoxon signed-rank test). Significance was determined 
at p < 0.05.

Results
Discoloration results
As shown in Fig.  1, no statistically significant differ-
ence was detected among the tested monochromatic 
universal composite resin restorative materials regard-
ing color measurements of specimens immersion in the 
detox solution for 7 days (p > 0.05), and all ∆E values were 
found within the clinically acceptable range according 
to the O’Brien clinical color matching table (Table  3). 
However, when the storage period in the detox solution 

Fig. 1  Evaluation of groups in terms of ∆E
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was extended to 21 days, ∆E values exceeding 3.3 were 
observed. These results indicate that the discoloration is 
clinically unacceptable. In the color measurements con-
ducted after 21 days, Zenchroma exhibited higher ∆E 
values compared to the other tested restorative mate-
rials (p > 0.05). Among the monochromatic universal 
composite resin restorative materials, Vittra Unique dis-
played a notable discoloration in the initial and 7th day 
evaluations, but it was regarded as the most stable restor-
ative material concerning discoloration in the 21st day 
assessments.

Surface roughness results
According to Fig.  2, although there was no statisti-
cally significant finding in the surface roughness values 
when compared to the baseline after immersion in the 
detox solution in all monochromatic universal compos-
ite resin restorative materials evaluated, an increase was 
observed. Among the assessed restorative materials, Zen-
chroma exhibited the most significant alteration in sur-
face roughness.

Microhardness results
There was no statistically significant difference on the 
initial top surface microhardness among material groups 

(p > 0.05). However, statistically significant differences 
were observed on top surface microhardness at day 7 
(p < 0.05). Omnichroma exhibited significantly lower top 
surface microhardness than Charisma Diamond One 
and Zenchroma at day 7 (p < 0.05). Vittra Unique had 
significantly lower top surface microhardness than Cha-
risma Diamond One and Zenchroma at day 7 (p < 0.05). 
Statistically significant differences were observed on top 
surface microhardness at day 21 (p < 0.05). Omnichroma 
had significantly lower top surface microhardness than 
Vittra Unique, Charisma Diamond One, and Zenchroma 
at day 21 (p < 0.05). Vittra Unique had significantly lower 
top surface microhardness than Charisma Diamond One 
and Zenchroma at day 21 (p < 0.05). Within the Omni-
chroma group, statistically significant differences on top 
surface microhardness were observed among the initial, 
day 7, and day 21 values (p < 0.05). The decreases on top 
surface microhardness values at day 7 and day 21 com-
pared to the initial values were statistically significant 
(p < 0.05). There was no significant change on top surface 
microhardness from day 7 to day 21 (p > 0.05). In the Vit-
tra Unique, Charisma Diamond One, and Zenchroma 
groups, there were no statistically significant differences 
on top surface microhardness among the initial, day 7, 
and day 21 values (p > 0.05) (Table 4).

There was no statistically significant difference on 
initial bottom surface microhardness among material 
groups (p > 0.05). However, statistically significant differ-
ences were observed on bottom surface microhardness 
at day 7 (p < 0.05). Omnichroma had significantly lower 
bottom surface microhardness than Charisma Diamond 
One and Zenchroma at day 7 (p < 0.05). Vittra Unique 
had significantly lower bottom surface microhardness 

Table 3  O’Brien Clinical Color Stability [29]
∆E Value Meaning
0 Perfect
0.5–1.5 Very good
1–2 Good
2-3.5 Clinically acceptable
3.5> Incompatible

Fig. 2  Evaluation of groups in terms of surface roughness
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than Charisma Diamond One and Zenchroma at day 
7 (p < 0.05). Statistically significant differences were 
observed on bottom surface microhardness at day 21 
(p < 0.05). Omnichroma had significantly lower bottom 
surface microhardness than Vittra Unique, Charisma 
Diamond One, and Zenchroma at day 21 (p < 0.05). Vit-
tra Unique had significantly lower bottom surface micro-
hardness than Charisma Diamond One and Zenchroma 
at day 21 (p < 0.05). There were no statistically significant 
differences at the initial, day 7, and day 21 bottom sur-
face microhardness values within each material group 
(p > 0.05) (Table 5).

Monomer conversion degree results
There was no statistically significant difference at DC val-
ues among material groups (p > 0.05) (Table 6).

Discussion
Due to dietary consumption, restorative materials within 
the oral cavity are subjected to various temperature 
and pH fluctuations. Within these dynamic conditions, 
the material’s surface properties play a pivotal role in 

determining the quality and performance of restorative 
procedures [13].

Despite significant dental composite resin restor-
ative materials advancements, color stability remains a 
notable concern. Discolorations in composite resins can 
occur due to both intrinsic and extrinsic factors. Intrinsic 
discolorations may arise from factors such as the com-
position of the composite resin matrix (solubility/deg-
radation) and inadequate polymerization. On the other 
hand, extrinsic discolorations are influenced by the mate-
rial’s light-absorbing properties. Various parameters con-
tribute to this discoloration, including water absorption, 
chemical reactions, dietary habits, smoking, poor oral 
hygiene, and the surface smoothness of the restoration 
[14].

Decreased oral cavity pH levels can lead to various 
alterations in restorative materials, such as increased 
surface roughness and discolorations. Surface roughness 
and irregularities make restorations more prone to dental 
plaque accumulation, potentially leading to gingival irri-
tation and negatively impacting aesthetics [13]. Surface 
roughness of restorative materials in the oral cavity can 

Table 4  Evaluation of groups in terms of top Surface Microhardness
Top Surface Microhardness Values Omnichroma Vittra Unique Charisma Diamond One Zenchroma

Mean ± Sd Mean ± Sd Mean ± Sd Mean ± Sd 1p
Initial 98,55 ± 12,49 92,84 ± 7,76 148,72 ± 34,88 100,73 ± 14,8 0,101
7th day 75,36 ± 14,96 110,57 ± 38,57 102,1 ± 10,1 110,12 ± 17,76 0,042*
21st day 71,76 ± 7,78 92,86 ± 8,13 89,26 ± 6,22 91,42 ± 4,32 0,015*
2p 0,022* 0,829 0,074 0,022*
Initial – 7th day3p 0,043* 0,686 0,073 0,043*
Initial – 21st day3p 0,043* 0,686 0,080 0,225
7th day – 21st day3p 0,686 0,500 0,138 0,043*
1Kruskal Wallis Test2Friedman Test3Wilcoxon sign test *p < 0.05

Table 5  Evaluation of groups in terms of bottom surface microhardness
Bottom Surface Microhardness Values Omnichroma Vittra Unique Charisma Diamond One Zenchroma

Mean ± Sd Mean ± Sd Mean ± Sd Mean ± Sd 1p
Initial 75,46 ± 24,46 70,34 ± 10,37 104,38 ± 33,44 81,61 ± 8,58 0,066
7th day 66,1 ± 4,84 72,25 ± 10,74 102,17 ± 32,69 88,15 ± 8,09 0,006*
21st day 68,61 ± 4,73 68,22 ± 7,28 82,79 ± 5,41 80,08 ± 7,95 0,010*
2p 0,819 0,819 0,091 0,091
Initial – 7th day3p 0,686 0,686 0,686 0,225
Initial – 21st day3p 0,893 0,500 0,138 0,893
7th day – 21st day3p 0,345 0,225 0,063 0,063
1Kruskal Wallis Test2Friedman Test3Wilcoxon sign test

*p < 0.05

Table 6  Evaluation of groups in terms of Monomer Conversion degrees
Monomer Conversion Degree Values Omnichroma Vittra Unique Charisma Diamond One Zenchroma

Mean ± Sd Mean ± Sd Mean ± Sd Mean ± Sd 1p
Initial 0,78 ± 0,29 0,76 ± 0,12 0,74 ± 0,29 0,82 ± 0,1 0,504
2p 0,247 0,854 0,819 0,504
1Kruskal Wallis Test2Friedman Test

*p < 0.05
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create an environment conducive to bacterial adhesion, 
potentially resulting in secondary caries. The presence of 
pores on the material’s surface may also increase the like-
lihood of material discoloration.

The CIE L*a*b* system is widely adopted as an objec-
tive modality for assessing the colorimetric properties of 
dental composite resin restorative materials. This mea-
surement system eliminates the inherent subjectivity in 
color perception and provides a standardized approach. 
Using a spectrophotometer allows for the reliable evalu-
ation of changes in color attributes such as lightness (L*), 
red-green axis (a*), and yellow-blue axis (b*) [15].

This study exposed various monochromatic universal 
composite resin restorative materials to a red detox solu-
tion with a pH of 4.04. The duration and frequency of 
application were determined to simulate real-world detox 
application periods (21 days) and frequency (simulating 
three daily meals). The study assessed surface roughness 
and discolorations in restorative materials. While the sta-
tistical analysis did not reveal a significant difference in 
the surface roughness of the evaluated restorative materi-
als, exposure to the detox solution increased the surface 
roughness.

The matrix content of composite resin restorative 
materials significantly influences their physical and 
mechanical properties. It is plausible to suggest that 
composite resins with a higher content of the hydropho-
bic monomer urethane dimethacrylate (UDMA) may 
exhibit reduced susceptibility to color distortion [16]. 
This phenomenon may explain why Vittra, among the 
monochromatic universal composite resin restorative 
materials evaluated in our study, exhibited the most sta-
ble discolorations.

UDMA, when compared to the hydrophilic bisphenol 
A glycidyl methacrylate (Bis-GMA), not only enhances 
the hydrolytic stability of composite resins but exhibits 
lower water absorption potential and higher resistance 
to discolorations. Water absorption in the literature has 
been attributed to the organic matrix’s Bis-GMA and 
triethylene glycol dimethacrylate (TEGDMA) mono-
mers. TEGDMA’s small hydrophilic molecules have 
higher mobility in an aqueous environment [16, 17]. The 
movement of these molecules fills the voids occupied 
by pigment-carrying small water molecules. Therefore, 
ensuring that composite resin restorative materials are 
adequately polymerized is imperative. Complete polym-
erization, resulting in a higher degree of conversion from 
monomer to polymer, means fewer unreacted mobile 
monomers, leading to less water absorption and better 
color stability [18, 19]. Consequently, the specimens in 
this study were polymerized with a light-curing unit pro-
viding optimal light intensity.

In this study, all evaluated restorative materials exhib-
ited discolorations after exposure to the red detox 

solution. However, Vittra, despite showing high discolor-
ations in the initial and 7th day assessments, proved to be 
the most color-stable restorative material in the 21st day 
evaluation.

One crucial consideration in selecting dental restor-
ative materials is their mechanical properties. Materi-
als used in the restoration of teeth should be resistant to 
masticatory forces. Microhardness tests can be employed 
to assess these mechanical properties. Microhardness is 
associated with material composition and is influenced 
by aging, water absorption, and reactions occurring on 
the surface [20].

In recent years, the consumption of beverages such 
as cold-pressed fruit juices, similar to detox solutions 
obtained by mixing various fruits and vegetables, has 
increased [21]. Some acids found in the formulation of 
beverages, including acetic, propionic, and lactic acids, 
can decrease the microhardness values of composite res-
ins [22]. Each material’s chemical composition and filler 
content differ, affecting their physical properties and 
hardness values [23]. In other words, factors such as filler 
particle size, filler ratio, monomer conversion degree, 
and the type of inorganic fillers can influence the micro-
hardness of composite resin [24]. In this study, Omni-
chroma exhibited low microhardness values. This could 
be attributed to differences in the chemical components 
in Omnichroma, filler particle size and ratio variations, 
and structural differences in the supra-nano spherical 
fillers present in its composition. When examining the 
sub-surface microhardness values, Vittra Unique showed 
the lowest sub-surface microhardness values on the 21st 
day. Vittra Unique has the lowest filler content by weight 
among the tested materials. Researchers have reported 
a positive correlation between inorganic filler content 
and microhardness values [25]. In light of this informa-
tion, Vittra Unique’s low microhardness values can be 
explained by its low filler content.

The degree of conversion (DC) is a parameter that 
indicates the polymerization degree of composite res-
ins [26]. DC is crucial for the success of composite resin 
restorations, affecting mechanical properties, polymer-
ization shrinkage, biocompatibility, solubility, color sta-
bility, and water absorption, among other characteristics. 
Internal and external factors influence the DC values of 
light-cured composite resins. Internal factors include 
the photoinitiator system, resin monomer type, quan-
tity, and filler composition (filler particle size/type and 
quantity); external factors include polymerization time, 
polymerization mode, and the position of the polymer-
ization device’s tip, as well as the light spectrum [9]. DC 
can be evaluated through various methods, including 
hardness assessment, optical microscopy, infrared spec-
troscopy, and Raman spectroscopy [27]. These methods 
can be used directly or indirectly to assess the degree of 



Page 8 of 9Nezir et al. BMC Oral Health          (2024) 24:789 

monomer conversion. An indirect method commonly 
used is microhardness measurement. This study used the 
ratio of sub-surface to surface microhardness values to 
evaluate the materials’ DC values [12]. This value signifi-
cantly affects the mechanical and physical properties of 
the material [27, 28]. An ideal composite resin material 
should have a high degree of monomer conversion [26]. 
Therefore, composite resins aim to achieve low polymer-
ization shrinkage and high conversion degrees by modi-
fying organic and inorganic matrices [9]. In this study, no 
statistically significant difference was observed in the DC 
values among the materials.

Conclusions
Within the limitations of this current study, it was con-
cluded that: monochromatic universal composite resin 
immersion in the detox solution increased discoloration 
and surface roughness. Therefore, for individuals under-
going detox applications, it is advisable to consider res-
torations using these types of monochromatic universal 
composite resins, with more frequent post-restorative 
treatment follow-ups. Additionally, it was observed that 
the detox solution decreased the surface microhard-
ness values of the mono-shade universal composite resin 
material containing supra-nano spherical fillers. There-
fore, if planning a restoration with these materials, indi-
viduals should be advised to exercise caution regarding 
detox solution consumption, especially in the initial one-
week period.
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