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ABSTRACT

Opportunistic oral fungal infections have become more common despite
advancements in treatment, particularly in people who wear dentures.
The most logical explanation of this infectious disease’s beginning is a
confluence of yeast cells becoming stuck in irregularities in denture-
relining and denture-base materials, poor oral hygiene, and a number of
systemic variables. The growth and colonization of microorganisms are
potential downsides of prolonged usage of soft liners. Clinical issues and
material damage may emerge from Candida albicans (C. albicans) and
Staphylococcus aureus (S. aureus) colonizing soft lining materials. The
purpose of this study was to determine how adding fluorescent carbon
nanoparticles (FCNPs) to a denture soft liner affected that liner’s capacity
to prevent bacteria growth. From a soft denture liner, 48 samples were
collected and divided into a test group and a control group, each of which
received 5% by weight of FCNPs. Antimicrobial tests were performed
on C. albicans, S. aureus, and a combination of biofilms. Prior to and
following six months of storage in distilled water, results on the cell density
count and adhesion assay were gathered. The findings demonstrated that
the modified group’s antibacterial activity was significantly higher than
that of the control group. Additionally, both before and after the storage
period, the addition of 5% nanofiller considerably decreased the growth
of C. albicans, S. aureus, and the biofilm mixture (P<0.05). Adding 5% by
weight of FCNPs to the denture soft liner for up to six months significantly
prevented the growth of C. albicans and S. aureus.
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INTRODUCTION

For the treatment of edentulous individuals
experiencing pain from damaged oral mucosa,
soft denture liners and tissue conditioners are
frequently used [1-3]. Through absorbing the
chewing pressures of the prosthesis while in use,
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these materials can lower stresses on denture-
bearing surfaces [4,5]. The denture base is the
denture component that lies on the foundation
tissues and to which teeth are connected [6].
Recently, acrylic resins are used to create the
majority of denture bases [7]. Denture bases can
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be formed of a variety of materials and serve a
variety of practical purposes. The denture base
in a tooth-supported prosthesis is basically a
space between two abutments that are holding
prosthetic teeth. Therefore, through rests,
occlusal forces are immediately transmitted to the
abutments [8-10]. It is possible for dentures to
gradually lose their stability and retention due to
alterations in the denture-supporting tissues and
occlusal disharmony, both of which contribute
to host abuse [11]. Consequently, the goal of
relining is to resurface the denture’s impression
surface in order to better fit and adapt the
underlying supporting tissues [12]. According to
their consistency, denture lining materials might
be hard or soft. They were developed to make

wearing dentures more comfortable, particularly
for those who have sharp, knife-edged residual
ridges and complain of pain and soreness when
wearing dentures, making it impossible for them
to withstand the masticatory and functional
pressures [13]. Typically, the denture soft liners
have a porous surface [14-16]; these porosities
provide favorable environments for bacterial
colonization [17]. The oral cavity is inhabited by
numerous microorganisms, including bacteria,
viruses, and fungi, all of which can contribute
to the production of dental plaque [18-20].
The antibacterial activity of denture soft liners
is typically attributable to the incorporation
of antimicrobial chemicals; however, this
modification frequently results in alterations to
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Fig. 1. Analysis results of FCNPs: (a) FTIR spectroscopy, (b) TEM, and (c) SEM image.
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the materials’ physical, chemical, and mechanical
properties, which limits their application [21-23].
Candida albicans (C. albicans) and Staphylococcus
aureus (S. aureus) are the microbial species that
colonizes soft liner materials most frequently
[24]. The soft denture liners were given numerous
additions that served as antibacterial agents. [25—
27]. Antibacterial properties have been reported
for fluorescent carbon nanoparticles (FCNPs),
also known as carbon dots, CDs, and C-dots [28].
On the other hand, carbon nanoparticles (CNPs)
possess a low intrinsic risk of cellular toxicity, in
contrast to the vast majority of other metal oxides
formulations. This study aims to test and evaluate
the antibacterial properties of a silicone-based
denture soft liner to which 5% FCNPs have been
added.

MATERIALS AND METHODS

In this study, a silicone-based resilient denture
liner (Mollosil) was utilized (DETAX GmbH,
Germany). It comprised of two pastes, abaseand a
catalyst, which were blended in an equal ratio per
the manufacturer’s instructions. The employed
FCNPs exhibited a purity of greater than 95% and
an average diameter of 2-6 nm. Fig. 1 shows the
transform infrared spectroscopy (FTIR) spectra,
the scanning electron microscope (SEM) and the
transmission electron microscope (TEM) image of
the FCNPs acquired.

After determining the weight of the base and
the catalyst using an electronic scale, 5% of the
catalyst’sweightin FCNPswasadded to the mixture.
An exploratory investigation was used to guide the
choice of this concentration. In the investigation,
the soft liner was injected with FCNPs at different
concentrations, including 4%, 5%, 6%, 7%, and
8% by weight, to determine which concentration
offers the most effective antibacterial effect.

Compared to the control group and the other
modified groups, the modified group containing
5% FCNPs had the greatest impact on inhibiting
the growth of C. albicans and S. aureus (Fig. 2).

FCNPs were sterilized in a hot air oven at
250°C for 30 min prior to the preparation of the
samples because other sterilization or disinfection
methods for FCNPs are not permitted due to their
hygroscopic nature. As a result, autoclaving is
not regarded as the best method for sterilization
because there is a chance that the FCNPs
will change phase due to the presence of the
autoclaving process. Also, FCNPs absorb ultraviolet
(UV) radiation and interact with oxygen molecules
[29-32]. After trace amounts of FCNPs were added
to the base of the soft liner and stirred for one 30
seconds in a circular motion (180 cycles/min), then
mixed for an additional 5 min with a lentulo spiral
file that was attached to a slow-speed handpiece.
In line with the manufacturer’s instructions the
catalyst portion was added to the mixture and
stirred for 20 seconds (Table 1).

Throughout the entire process, every specimen
was prepared at room temperature. Table 2
presents the sample numbers in addition to the
grouping that was performed.

The certification of C. albicans obtained from a
reference laboratory was given by the American
Type and Culture Collection (ATCC) 10231. After
developing the medium of Sabouraud dextrose
agar (SDA), the medium was incubated for 12
hours at 50°C. The C. albicans suspension was then
standardized by dilution with sterile phosphate
buffer saline (PBS), and the yeast culture
concentration was maintained at 10’ CFU/mL. After
inoculating 8 mL of SDA broth with one C. albicans
colony, the combination was incubated at 40°C for
20 hours. Once the C. albicans sample was placed
in autoclaved test cups, the microbiological test

Table 1. Sample component for an antibacterial activity test

Sample label FCNPs (g) Catalyst(g) Base(g) Overall(g)
Control with 0% FCNPs 0 0.5 0.5 1
5% FCNPs 0.015 0.5 0.485 1

Table 2. Sample numbers and grouping

Pathogenic yeast

Control group (number)
Before and after storage

Modified (test) group
Before and after storage

C. albicans
S. aureus
Mixed C. albicans and S. aureus

10 10
10 10
10 10
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Fig. 2. Results of C. albicans and S. aureus cell density counting (pilot study).

began. This occurred quickly after the preparation
of C. albicans. The test cups were incubated in an
incubator with an aerobic atmosphere at 40°C for
2 hours. After a while, the samples were removed
from the test cups and washed with PBS. Each
sample was subsequently transferred to a new
test cup containing 18 mL of fresh brain heart
infusion (BHI) and yeast nitrogen base (YNB)
media. The final step involved placing test samples
in an incubator at 40°C under aerobic conditions
for 18 hours. This was done for the biofilm to form
and grow on the test samples. Thirty samples in all
were prepared for the anti-Candida test. Fifteen of
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these samples were placed in autoclaved test cups
containing distilled water (DW) and stored at 40°C
at a constant temperature for six months. After
24 hours, the remaining 15 samples were utilized
to establish whether or not the anti-Candida
treatment was effective. Regarding the technique
for bacterial cultivation, the ATCC 25923 certified
that S. aureus was obtained from a reference
laboratory. Following the growth of the bacteria
on blood agar, one colony of the strain was placed
in 8 mL of 30% BHI with 70% YNB at 40°C for 20
hours. At 107 CFU/mL, the bacterial concentration
remained maintained. Following this, the sample
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Fig. 3. C. albicans yeast cell concentration (P<0.001).

pattern, size, and numbers were determined in a
manner comparable to the approach described
before for C. albicans. After the incubation phase
was complete, each sample was carefully removed
from the cup using sterilized tweezers. Each sample
was then rinsed by dipping it into the sterile cup
containing 45 mL of PBS solution for 80 seconds
threetimes. To ensure that all cells were completely
freed from the surface of the specimen, each
sample was then suspended once more in 2 mL of
PBS solution and vortexed at maximum speed. The
specimen was then withdrawn from the solution.
The specimens were used to assess the results of
the adherence assay test, while the solution was
used to count the number of cells. The resulting
solution was sonicated for 5 min to remove the
microbiological aggregates. Subsequently, to
evaluate the rate of absorbance, the suspended
biofilms were transferred into a 100-well plate
that had been sanitized and then placed within
a spectrophotometric apparatus operating at
a wavelength of 500 nm. The specimens were
carefully washed by dipping them into the sterile
PBS solution for roughly 1 min three times to
eliminate the unattached pathogen cells from the
sample surfaces. This was done to detect whether
or not a biofilm had established on the surface of
the soft liner samples. After fixing the specimens
by exposing them to ethanol at one 100%
concentration for five seconds, they were allowed
to dry in sterile plates at room temperature. In

778

the final phase, the samples were dyed for 2 min
with a 0.1% concentration of sterilized methylene
blue dye. In the final step, samples were examined
with an optical light/dissecting microscope to see
if biofilm had grown on the surface of the soft liner
samples.

RESULTS AND DISCUSSION

The modified group performed substantially
better than the control group when it came to
suppressing Candida growth, as determined by
the results of an anti-Candida test conducted on
the soft liner using the optical density method.
As shown in Fig. 3, this resulted in a statistically
significant decrease in the mean value of Candida
growth.

There was a decline in anti-Candida activity
relative to the value prior to the conditioning
method after six months conditioning (incubation)
of both groups in DW. The mean value of C. albicans
growth after six months of storage in DW increased
significantly for the control group. The test group
outperformed the control group once more and
showed superior anti-Candida growth resistance,
although the difference in C. albicans growth grew
dramatically after six months of storage in DW. The
results for the antibacterial growth indicated that
before conditioning the samples in DW, adding
5% of FCNPs to the soft liner greatly reduced the
development of S. aureus (Fig. 4).

Since there was an increase in bacterial growth
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Fig. 4. S. aureus yeast cell concentration (P<0.001).

for both groups compared to their respective
values prior to storage in DW, and since this
difference was statistically significant for both
groups, storing the soft liner samples in DW for six
months reduced the antibacterial effect. Prior to
storage in DW, cell density counts for the mixed
C. albicans and S. aureus biofilm revealed that the
controlled group’s growth of this combination was
greater than that of the test group (Fig. 5). The
findings demonstrated that the distinction was
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statistically very significant.

The results showed the same pattern as before
storage in DW, and once more the test group
demonstrated a better resistance than the control
group, the difference being highly significant. Cell
density counting for the control and test groups
was significantly increased after six months
of storage in DW (P<0.001). The results of the
adherence assay test revealed that, compared to
the control group, the antimicrobial effect on the

After storage for six months in DW

H Test group (n=15)

Fig. 5. C. albicans mixed with S. aureus yeast cell concentration (P<0.001).
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surface of the soft denture liner modified with
5% of FCNPs was more effective and performed
higher resistance for C. albicans development. For
both the S. aureus group and the mixed group, the
same formula was found. Following six months
storage in DW, the samples matching showed the
same pattern as was seen as that before storage.
This shows that the additive (5% FCNPs) continued
to exhibit antimicrobial activity after storage
in DW, albeit with a less potent impact than
before storage. The outcomes of this study were
comparable to [33] when they investigated the
efficacy of various FCNPs when paired with tissue
conditioners. It was discovered that the anti-
candida activity rose as the CNPs concentration
increased. This finding was also observed by [34].

CONCLUSION

In this study, a silicone-based denture soft liner
with 5% FCNPs added was tested and evaluated
for its antibacterial capabilities. The antibacterial
efficacy against C. albicans, S. aureus, and a biofilm
combination of both species was greatly enhanced
by the addition of 5% of FCNPs to the denture soft
liner for up to six months.

CONFLICT OF INTEREST

The authors declare that there is no conflict
of interests regarding the publication of this
manuscript.

REFERENCES

1. Skupien JA, Valentini F, Boscato N, Pereira-Cenci T.
Prevention and treatment of Candida colonization on
denture liners: A systematic review. The Journal of
Prosthetic Dentistry. 2013;110(5):356-362.

2. Atay A, Bozok Cetintas V, Cal E, Kosova B, Kesercioglu
A, Guneri P. Cytotoxicity of hard and soft denture lining
materials. Dent Mater J. 2012;31(6):1082-1086.

3. Ahmed A, Ali M. The Influence of Titanium Dioxide
Nanoparticles Incorporation into Soft Denture Lining
Material on Candida albicans Adherence and Some
Mechanical and Physical Properties. Journal of Pure and
Applied Microbiology. 2018;12(2):783-791.

4. Paras A, Ma S, Waddell JN, Choi JIE. Denture—Mucosa
Pressure Distribution and Pressure—Pain Threshold in In
Vivo, In Vitro and In Silico Studies: A Literature Review. Oral.
2022;2(1):112-125.

5. Arat Bilhan S, Baykasoglu C, Bilhan H, Kutay O, Mugan
A. Effect of attachment types and number of implants
supporting mandibular overdentures on stress distribution:
A computed tomography-based 3D finite element analysis.
J Biomech. 2015;48(1):130-137.

6. Campbell SD, Cooper L, Craddock H, Hyde TP, Nattress B,
Pavitt SH, et al. Removable partial dentures: The clinical
need for innovation. The Journal of Prosthetic Dentistry.

780

2017;118(3):273-280.

7. dohiem M. Comparison of Bond strength between
acrylic based soft liner and two different denture bases
(3Dprinted and conventional denture base). Egypt Dent J.
2022;68(1):659-663.

8. HuangL-S, Huang Y-C, Yuan C, Ding S-J, Yan M. Biomechanical
evaluation of bridge span with three implant abutment
designs and two connectors for tooth-implant supported
prosthesis: A finite element analysis. Journal of Dental
Sciences. 2022.

9. Tribst JPM, Dal Piva AMdO, Lo Giudice R, Borges ALS,
Bottino MA, Epifania E, et al. The Influence of Custom-
Milled Framework Design for an Implant-Supported Full-
Arch Fixed Dental Prosthesis: 3D-FEA Study. International
Journal of Environmental Research and Public Health.
2020;17(11):4040.

10. Kumar L. Removable Partial Denture Supported by Implants
with Prefabricated Telescopic Abutments - A Case Report.
JOURNAL OF CLINICAL AND DIAGNOSTIC RESEARCH. 2014.

11.Cheng C-H, Atsuta I, Koyano K, Ayukawa Y. Hypothetical
Model of How a Clinical Remount Procedure Benefits
Patients with Existing Dentures: A Narrative Literature
Review. Healthcare. 2022;10(6):1067.

12. Nejatian T, Pezeshki S, Yaqin Syed AU. Acrylic denture base
materials. Advanced Dental Biomaterials: Elsevier; 2019. p.
79-104.

13.Hassan S, Helmy M. Implant supported mandibular
overdentures with Locator attachments in patients with
resorbed mandibular ridges. A cross over study of patient
satisfaction and oral health related quality of life. Egypt
Dent J. 2020;66(1):671-681.

14.Khan G. Advancements in Polymeric Denture Lining
Materials. Applications of Polymers in Surgery: Materials
Research Forum LLC; 2022. p. 175-194.

15.SANchez-Aliaga A, Farago PV, MichEL MD, Sugio CYC,
Neppelenbroek KH, Urban VM. Surface morphology and in
vitro leachability of soft liners modified by the incorporation
of antifungals for denture stomatitis treatment. Journal of
Applied Oral Science. 2020;28.

16.Lima JFM, Maciel JG, Hotta J, Vizoto ACP, Hondrio HM,
Urban VM, et al. Porosity of temporary denture soft liners
containing antifungal agents. Journal of Applied Oral
Science. 2016;24(5):453-461.

17.Kreve S, Dos Reis AC. Denture Liners: A Systematic Review
Relative to Adhesion and Mechanical Properties. The
Scientific World Journal. 2019;2019:1-11.

18. Robles-Sikisaka R, Ly M, Boehm T, Naidu M, Salzman J, Pride
DT. Association between living environment and human
oral viral ecology. The ISME Journal. 2013;7(9):1710-1724.

19. Le Bars P, Matamoros S, Montassier E, Le Vacon F, Potel
G, Soueidan A, et al. The oral cavity microbiota: between
health, oral disease, and cancers of the aerodigestive tract.
Can J Microbiol. 2017;63(6):475-492.

20.Bao L, Zhang C, Dong J, Zhao L, Li Y, Sun J. Oral Microbiome
and SARS-CoV-2: Beware of Lung Co-infection. Front
Microbiol. 2020;11.

21.Singh B, Bembalagi M, NagmotiJ, Patil R, Patil A. Comparison
of effectiveness of silver zeolite as an antimicrobial agent in
acrylic and silicone soft liners in complete denture patients:
An in vivo study. Indian Journal of Health Sciences and
Biomedical Research (KLEU). 2018;11(2):170.

22.Habibzadeh S, Omidvaran A, Eskandarion S, Shamshiri
AR. Effect of Incorporation of Silver Nanoparticles on the

J Nanostruct 12(4): 774-781, Autumn 2022
(@)er |


http://dx.doi.org/10.1016/j.prosdent.2013.07.003
http://dx.doi.org/10.1016/j.prosdent.2013.07.003
http://dx.doi.org/10.1016/j.prosdent.2013.07.003
http://dx.doi.org/10.1016/j.prosdent.2013.07.003
http://dx.doi.org/10.4012/dmj.2012-209

http://dx.doi.org/10.4012/dmj.2012-209

http://dx.doi.org/10.4012/dmj.2012-209

http://dx.doi.org/10.22207/jpam.12.2.39

http://dx.doi.org/10.22207/jpam.12.2.39

http://dx.doi.org/10.22207/jpam.12.2.39

http://dx.doi.org/10.22207/jpam.12.2.39

http://dx.doi.org/10.22207/jpam.12.2.39


http://dx.doi.org/10.3390/oral2010012


http://dx.doi.org/10.3390/oral2010012


http://dx.doi.org/10.3390/oral2010012


http://dx.doi.org/10.3390/oral2010012


http://dx.doi.org/10.1016/j.jbiomech.2014.10.022


http://dx.doi.org/10.1016/j.jbiomech.2014.10.022


http://dx.doi.org/10.1016/j.jbiomech.2014.10.022


http://dx.doi.org/10.1016/j.jbiomech.2014.10.022


http://dx.doi.org/10.1016/j.jbiomech.2014.10.022

http://dx.doi.org/10.1016/j.prosdent.2017.01.008
http://dx.doi.org/10.1016/j.prosdent.2017.01.008
http://dx.doi.org/10.1016/j.prosdent.2017.01.008
http://dx.doi.org/10.1016/j.prosdent.2017.01.008
http://dx.doi.org/10.21608/edj.2021.94616.1784

http://dx.doi.org/10.21608/edj.2021.94616.1784

http://dx.doi.org/10.21608/edj.2021.94616.1784

http://dx.doi.org/10.21608/edj.2021.94616.1784

http://dx.doi.org/10.1016/j.jds.2022.05.026


http://dx.doi.org/10.1016/j.jds.2022.05.026


http://dx.doi.org/10.1016/j.jds.2022.05.026


http://dx.doi.org/10.1016/j.jds.2022.05.026


http://dx.doi.org/10.1016/j.jds.2022.05.026


http://dx.doi.org/10.3390/ijerph17114040

http://dx.doi.org/10.3390/ijerph17114040

http://dx.doi.org/10.3390/ijerph17114040

http://dx.doi.org/10.3390/ijerph17114040

http://dx.doi.org/10.3390/ijerph17114040

http://dx.doi.org/10.3390/ijerph17114040

http://dx.doi.org/10.7860/jcdr/2014/8870.4465
http://dx.doi.org/10.7860/jcdr/2014/8870.4465
http://dx.doi.org/10.7860/jcdr/2014/8870.4465
http://dx.doi.org/10.3390/healthcare10061067

http://dx.doi.org/10.3390/healthcare10061067

http://dx.doi.org/10.3390/healthcare10061067

http://dx.doi.org/10.3390/healthcare10061067

http://dx.doi.org/10.1016/b978-0-08-102476-8.00005-0
http://dx.doi.org/10.1016/b978-0-08-102476-8.00005-0
http://dx.doi.org/10.1016/b978-0-08-102476-8.00005-0
http://dx.doi.org/10.21608/edj.2020.79139


http://dx.doi.org/10.21608/edj.2020.79139


http://dx.doi.org/10.21608/edj.2020.79139


http://dx.doi.org/10.21608/edj.2020.79139


http://dx.doi.org/10.21608/edj.2020.79139


http://dx.doi.org/10.21741/9781644901892-7

http://dx.doi.org/10.21741/9781644901892-7

http://dx.doi.org/10.21741/9781644901892-7

http://dx.doi.org/10.1590/1678-7757-2020-0639

http://dx.doi.org/10.1590/1678-7757-2020-0639

http://dx.doi.org/10.1590/1678-7757-2020-0639

http://dx.doi.org/10.1590/1678-7757-2020-0639

http://dx.doi.org/10.1590/1678-7757-2020-0639

http://dx.doi.org/10.1590/1678-775720160092

http://dx.doi.org/10.1590/1678-775720160092

http://dx.doi.org/10.1590/1678-775720160092

http://dx.doi.org/10.1590/1678-775720160092

http://dx.doi.org/10.1155/2019/6913080


http://dx.doi.org/10.1155/2019/6913080


http://dx.doi.org/10.1155/2019/6913080


http://dx.doi.org/10.1038/ismej.2013.63

http://dx.doi.org/10.1038/ismej.2013.63

http://dx.doi.org/10.1038/ismej.2013.63

http://dx.doi.org/10.1139/cjm-2016-0603

http://dx.doi.org/10.1139/cjm-2016-0603

http://dx.doi.org/10.1139/cjm-2016-0603

http://dx.doi.org/10.1139/cjm-2016-0603

http://dx.doi.org/10.3389/fmicb.2020.01840


http://dx.doi.org/10.3389/fmicb.2020.01840


http://dx.doi.org/10.3389/fmicb.2020.01840


http://dx.doi.org/10.4103/kleuhsj.kleuhsj_243_17

http://dx.doi.org/10.4103/kleuhsj.kleuhsj_243_17

http://dx.doi.org/10.4103/kleuhsj.kleuhsj_243_17

http://dx.doi.org/10.4103/kleuhsj.kleuhsj_243_17

http://dx.doi.org/10.4103/kleuhsj.kleuhsj_243_17

http://dx.doi.org/10.1055/s-0040-1709923

http://dx.doi.org/10.1055/s-0040-1709923


23.

24,

2

w

26.

27.

28.

.Evaluating the Antifungal

A. K. Aldulaim et al. / The Antibacterial Characteristics of Carbon NPs Modified Silicone Denture Soft Liner

Tensile Bond Strength of a Long term Soft Denture Liner.
European Journal of Dentistry. 2020;14(02):268-273.
Tasopoulos T, Vrioni G, Naka O, Diamantatou T, Zoidis P,
Tsakris A. Adherence of Candida albicans to Five Long-Term
Silicone-Based Denture Lining Materials Bonded to CAD-
CAM Denture Base. Journal of Prosthodontics. 2022.
Chladek G, Mertas A, Barszczewska-Rybarek |, Nalewajek T,
Zmudzki J, Krél W, et al. Antifungal Activity of Denture Soft
Lining Material Modified by Silver Nanoparticles—A Pilot
Study. Int J Mol Sci. 2011;12(7):4735-4744.

Efficacy of Incorporating
KappaCarrageenan Powder Into “Heat-Cured, Acrylic-Based
Soft Denture Lining Material. Indian Journal of Forensic
Medicine &amp; Toxicology. 2020.

Igbal Z, Zafar MS. Role of antifungal medicaments added
to tissue conditioners: A systematic review. Journal of
Prosthodontic Research. 2016;60(4):231-239.

Ataol AS, Ergun G, Genc R, Sarac N, Baygar T, Ugur A.
Antibiofilm Activity, Glucose Absorption, and Surface
Roughness of Two Denture Liners Incorporated with Carbon
Nanoparticles. ECS Journal of Solid State Science and
Technology. 2022;11(2):021004.

Theresa F. Calangian M, B. lldefonzo A, Kate S. Manzano V,
Julyus T. Agcaoili G, Joseph J. Ganado R, Christopher C. Yago
A, et al. Facile Synthesis of Biologically Derived Fluorescent
Carbon Nanoparticles (Fcnps) from an Abundant Marine

J Nanostruct 12(4): 774-781, Autumn 2022
[@)er |

29.

30.

32.

33.

34.

Alga and its Biological Activities. Oriental Journal of
Chemistry. 2018;34(2):791-799.

Ganiga M, Cyriac J. Direct synthesis of highly stable nitrogen
rich carbon dots toward white light emission. RSC Advances.
2015;5(123):101333-101337.

Chen M, Yin M. Design and development of fluorescent
nanostructures for  bioimaging. Prog Polym Sci.
2014;39(2):365-395.

.Awati A, Maimaiti H, Xu B, Wang S. A comparative study

on the preparation methods and properties of coal-based
fluorescent carbon nanoparticles. Surf Interface Anal.
2019;52(3):98-109.

lbraheem DR, Hussein NN, Sulaiman GM, Mohammed
HA, Khan RA, Al Rugaie O. Ciprofloxacin-Loaded Silver
Nanoparticles as Potent Nano-Antibiotics against Resistant
Pathogenic Bacteria. Nanomaterials. 2022;12(16):2808.
Ataol AS, Ergun G, Cekic-Nagas I, Alas MO, Genc R. The
effects of adding fluorescent carbon nanoparticles on
various mechanical properties of denture liners. Dent
Mater J. 2021;40(3):573-583.

Ataol AS, Ergun G, Alas M, Genc Alturk R. Color change,
water sorption and solubility of two types of denture liners
incorporated with carbon nanoparticles. Acta Odontologica
Turcica. 2022:32-38.

781


http://dx.doi.org/10.1055/s-0040-1709923

http://dx.doi.org/10.1055/s-0040-1709923

http://dx.doi.org/10.1111/jopr.13551


http://dx.doi.org/10.1111/jopr.13551


http://dx.doi.org/10.1111/jopr.13551


http://dx.doi.org/10.1111/jopr.13551


http://dx.doi.org/10.3390/ijms12074735


http://dx.doi.org/10.3390/ijms12074735


http://dx.doi.org/10.3390/ijms12074735


http://dx.doi.org/10.3390/ijms12074735


http://dx.doi.org/10.37506/ijfmt.v14i2.3487

http://dx.doi.org/10.37506/ijfmt.v14i2.3487

http://dx.doi.org/10.37506/ijfmt.v14i2.3487

http://dx.doi.org/10.37506/ijfmt.v14i2.3487

http://dx.doi.org/10.1016/j.jpor.2016.03.006

http://dx.doi.org/10.1016/j.jpor.2016.03.006

http://dx.doi.org/10.1016/j.jpor.2016.03.006

http://dx.doi.org/10.1149/2162-8777/ac5470


http://dx.doi.org/10.1149/2162-8777/ac5470


http://dx.doi.org/10.1149/2162-8777/ac5470


http://dx.doi.org/10.1149/2162-8777/ac5470


http://dx.doi.org/10.1149/2162-8777/ac5470


http://dx.doi.org/10.13005/ojc/340224

http://dx.doi.org/10.13005/ojc/340224

http://dx.doi.org/10.13005/ojc/340224

http://dx.doi.org/10.13005/ojc/340224

http://dx.doi.org/10.13005/ojc/340224

http://dx.doi.org/10.13005/ojc/340224

http://dx.doi.org/10.1039/c5ra17789h

http://dx.doi.org/10.1039/c5ra17789h

http://dx.doi.org/10.1039/c5ra17789h

http://dx.doi.org/10.1016/j.progpolymsci.2013.11.001

http://dx.doi.org/10.1016/j.progpolymsci.2013.11.001

http://dx.doi.org/10.1016/j.progpolymsci.2013.11.001

http://dx.doi.org/10.1002/sia.6727

http://dx.doi.org/10.1002/sia.6727

http://dx.doi.org/10.1002/sia.6727

http://dx.doi.org/10.1002/sia.6727

http://dx.doi.org/10.3390/nano12162808


http://dx.doi.org/10.3390/nano12162808


http://dx.doi.org/10.3390/nano12162808


http://dx.doi.org/10.3390/nano12162808


http://dx.doi.org/10.4012/dmj.2020-017

http://dx.doi.org/10.4012/dmj.2020-017

http://dx.doi.org/10.4012/dmj.2020-017

http://dx.doi.org/10.4012/dmj.2020-017

http://dx.doi.org/10.17214/gaziaot.939098

http://dx.doi.org/10.17214/gaziaot.939098

http://dx.doi.org/10.17214/gaziaot.939098

http://dx.doi.org/10.17214/gaziaot.939098


	The Antibacterial Characteristics of Fluorescent Carbon Nanoparticles Modified Silicone Denture Soft
	Abstract
	Keywords
	How to cite this article 
	INTRODUCTION 
	MATERIALS AND METHODS 
	RESULTS AND DISCUSSION 
	CONCLUSION 
	CONFLICT OF INTEREST 
	REFERENCES

