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ABSTRACT - 
Introduction: Endodontic disease is a biofilm facilitated infection, and the fundamental 
objective in its treatment is the removal of these biofilms from the endodontic canals. 
Nanoparticles offer unique physicochemical properties, such as ultrasmall sizes, large surface 
area/mass ratio, and increased chemical reactivity, compared with their bulk counterparts.  
Aim: The aim of the present study is to assess knowledge, attitude and practice of nanoparticles 
in endodontics among dental students. 
Materials and method: The data collection software used is google forms. The data were 
represented in the form of a bar graph. The statistical software used was SPSS software . The 
statistical test used in the present study is Chi square test and the type of analysis used in this 
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study was descriptive analysis. The steps followed in software analysis are data collection, data 
analysis and data interpretation.  
Result: 44% of the dental students think that nanotechnology is useful in management of 
endodontic diseases by drug delivery. 57 % of the dental students were aware that the 
nanoparticles have biomedical applications in drug delivery, antimicrobial application, and in 
imaging. 68% are aware of the importance of nanoparticles in endodontics. Gender did not 
influence the knowledge of nanoparticles in dentistry. ( Chi square test, p values - 0.07,0.06). 
Conclusion: Within the limitations of the study it  can be concluded that the majority of the 
dental students were aware of the importance of nanoparticles in endodontics. By imparting 
further knowledge on the choice of nanomaterial, mode of delivery, its biocompatibility among 
the dental students can provide scope for its routine clinical application.  
Keywords : Nanoparticles, drug delivery, endodontics, antimicrobial 
 
INTRODUCTION - 
Nanoparticles have a long and illustrious history of modern science. In 1959, Dr. Richard 
Feynman proposed the concept of nanotechnology. Dr. Freitas Jr. invented the phrase "nano-
dentistry" in the year 2000. He developed nanomaterials and nanorobots, helped in regeneration 
of dentition, and developed dentin robots – robots in dentifrices. Many of these concepts were 
once thought to be impractical and labelled as "science fiction," but they are now being 
understood by physicians in the modern age. Nanoparticles offer unique physicochemical 
properties, such as ultrasmall sizes, large surface area/mass ratio, and increased chemical 
reactivity, compared with their bulk counterparts (1) (2). Nanotechnology has progressed 
rapidly in science and technology, creating a myriad of biomedical applications such as drug 
delivery, tissue regeneration, antimicro- bial application, gene transfection, and imaging (3) 
(4). Nanoparticles are further categorized as organic or inor- ganic in nature. They are known 
as particles, circles, tubes, rods, plates, and so on based on their shape. 
 
Functionalized nanoparticles have a single-material core with additional molecules or proteins 
bound to its surface or encapsulated inside them. Depending on the specific applications, 
nanoparticles can be functionalized with pep- tides, drugs, photosensitizers, and so on (5)(6).  
In root canal therapy, the main objectives are the patho- logical pulp removal, root canal system 
cleaning and shaping, contam- inated root canals disinfection, and root canal system obturation 
in three dimensions in order to avoid reinfection (7). According to the European Commission's 
Recommendation, a "nanomaterial" is a normal, incidental, or manufactured material that 
contains particles in an unbound state, as an aggregate, or as an agglomerate, with one or more 
external dimensions in the range of 1–100 nm for 50% or more of the particles in the number 
size distribution (8). Antimicrobial nanoparticles with various advantages such as high surface-
area-to-volume ratio, ultra-small sizes, and excellent chemical and physical properties have 
been introduced to address the disadvantages of traditional antibacterial agents and to achieve 
promising results in endodontics. The oral cavity is home to the majority of microorganisms 
(9). Majority of microorganisms are inhabitants of the oral cavity (10). 
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Endodontic disease is a biofilm-facilitated infection, and the elimination of these biofilms from 
the endodontic canals is the primary aim of treatment. Biofilms are microorganism 
aggregations that are frequently embedded in a self-produced matrix of extracellular polymeric 
substances (EPS) that are adherent to each other and/or a surface (11). Various experiments 
focusing on antibacterial means to solve this problem have been conducted, but most of the 
studies have failed to produce the desired results due to the rapid release and degradation of 
antibacterial agents, resulting in inefficiency and safety alarms (12)(13). Our team has 
extensive knowledge and research experience  that has translate into high quality 
publications(14–23),(24–27),(28–32) (33). As antibacterial agents, NPs use a variety of 
processes that are distinct from antimicrobial processes used in other conventional medicines. 
Nanoparticles provide more benefits since they are less stable, have less bonding, and interact 
with other molecules. Furthermore, due to the high surface area to volume ratio the energy 
statistics of the particles is established (13)(34). The aim of the present study is to analyze 
awareness of nanoparticles in endodontics among dental populations. 
 
MATERIALS AND METHODS -  
A cross sectional study was conducted among undergraduate dental students in a dental 
institution. This was done in the form of a questionnaire that was circulated online.  The dental 
students were of the age group 18 to 25 years.  The study protocol was approved by the 
institutional review board and the questionnaire was validated. The sample size of this study 
was 100. The questionnaire consisted of 13 questions that mainly focused on knowledge, 
awareness and practices on nanoparticles in endodontics among undergraduate dental students. 
The questionnaire was distributed among the students through an online survey website called 
google forms. The data was collected, compiled and was arranged in a systematic manner and 
was analysed according to SPSS software. The independent variable of the study was gender. 
The results were then represented in the form of pie charts and bar charts. 
 
Inclusion criteria: 
The participants should be dental students. 
 
Exclusion criteria: 
Students who were not available to take the survey. 
Students who were not willing to participate. 
Dentists who had completed the period of study. 
 
Study Setting: 
The study  was conducted with the approval of the Institutional Ethics Committee. The study 
consisted of one assessor and one guide . 
 
Study method: 
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Self administered questionnaire of 13 close-ended questions was prepared and was validated 
by the Institutional Review Board(IRB). The questionnaire was distributed among 
undergraduate dental college students of private dental college institutions through an online 
survey form  “GOOGLE FORMS” . Demographic details were also included in the 
questionnaire. 
 
Sampling Technique: 
The study was based on a non probability consecutive sampling method.  
Ethical considerations: 
Returning the filled questionnaire was considered as implicit consent with no need for signing 
for a return consent. Ethical approval of study is obtained from the Institutional Review Board 
(IRB). 
 
Statistical analysis: 
Data was analysed with the SPSS version (22.0). Descriptive statistics as number and percent 
were calculated to summarize qualitative data. Chi square test was used to analyze and compare 
the education level of students and their knowledge, attitude and practise on armamentarium 
for endodontic surgery among undergraduate dental students.  Finally the results were 
represented by using bar charts and frequency tables. 
 
RESULT -  
58% of the respondents are female and 42% of the respondents are male. 51% of the 
respondents are ph students and 49% of the students are ug students. 40% of the respondents 
have responded that nanoparticles can improve endodontic and prosthodontic field with nano 
composite denture teeth, 24% of the respondents responded that nanoparticles can improve 
endodontic and prosthodontic field with endodontic sealers, 15% responded that nanoparticles 
can improve endodontic and prosthodontic field with impression materials and 21% responded 
that with root canal disinfection nanoparticles can improve endodontic and prosthodontic field. 
9% of the respondents responded that nanoparticles are already being used in toothpaste, 14% 
responded mouthwash, 33% responded resin composite and 44% responded bonding systems. 
31% of the respondents did not agree that nanoparticles can be more toxic than larger particles 
of the same material and 69% of the respondents agreed that nanoparticles can be more toxic 
than the larger particles of the same material. 
 43% of the respondents responded that size of the nanoparticles are 1-100 nm, 39% of the 
respondents responded that size of the nanoparticles are 2-200 nm and 18% of the respondents 
responded that size of the nanoparticles are 3-300 nm. 17% of the respondents responded that 
biomedical applications of nanoparticles are antimicrobial applications, 8%of the respondents 
responded that it is drug delivery, 18% of the respondents responded that it is imaging and 57% 
of the respondents responded that it is all. 7% of the respondents responded that liposomes are 
the drug used in nanoparticles used in drug delivery system, 29% of the respondents responded 
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dendrimers, 15% of the respondents responded polymeric micelles, 43% of the respondents 
responded all and 10% of the respondents responded none.  
66% of the respondents think that glass ionomer cement used in nanotechnology is useful in 
endodontic sealers and 34% of the respondents responded that glass ionomer cement cannot be 
used in endodontic sealers. 53% of the respondents responded that chitosan nanoparticles can 
not be used as drug carriers and 47% of the respondents responded that chitosan nanoparticles 
can be used as drug carriers. 44% of the respondents responded that nanotechnology is useful 
in management of endodontic diseases by drug delivery, 18% of the respondents responded 
that nanotechnology is not useful in management of endodontic diseases by drug delivery and 
38 % of the respondents responded that they are not sure.  
66% of the respondents responded that they were aware of the importance of nanoparticles in 
endodontics and 32% of the respondents responded that they are not aware of the importance 
of nanoparticles in endodontics. 62% of the respondents responded that the survey was helpful 
in making them analyze or know the importance of nanoparticles in endodontics and 38% of 
thenrespondemts responded that the survey was helpful in making them analyze or know 
importance of nanoparticles in endodontics.  
 
TABLE 1 - REPRESENTING RESPONSES OF THE STUDY POPULATION TO THE 
QUESTIONNAIRE 
 

S. NO QUESTIONS CHOICES RESPONSE
S 

1. What is your gender? ● Male 
● Female 

42% 
58% 

2. UG or PG student ? ● UG student 
● PG student 

49% 
51% 

3. Nanoparticles can 
improve the 
endodontic and 
prosthodontic 
application with ___ 

● Endodontic sealers 
● Root canal disinfection 
● Impression materials 
● Nanocomposite denture 

teeth 

24% 
21% 
15% 
40% 

4. Nanoparticles are 
already being used in 
___ 

● Toothpaste 
● Mouthrinsers 
● Resin composite 
● Bonding systems 

9% 
14% 
33% 
44% 

5. State true or false. 
“Nanoparticles can be 

● True 
● False 

69% 
31% 
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more toxic than the 
larger particles of the 
same material” 

6. What is the size of 
nanoparticles? 

● 1-100 nm 
● 200 nm 
● 300 nm 

43% 
39% 
18% 

7. What are the 
biomedical 
applications of 
nanoparticles ? 

● Antimicrobial 
applications 

● Drug delivery 
● Imaging 
● All 

17% 
8% 
18% 
57% 

8. Nanoparticles used in 
drug delivery systems 
are ? 

● Liposomes 
● Dendrimes 
● Polymeric micelles 
● All 
● None 

3% 
29% 
15% 
43% 
10% 

9. Do you think glass 
ionomer cement used 
in nano technology is 
useful in endodontic 
sealers ? 

● Yes 
● No 

66% 
34% 

10.  State true or false. 
“Chitosan 
nanoparticles can be 
used as drug carrier” 

● True 
● False 

47% 
53% 

11. Do you think 
nanotechnology is 
useful in management 
of endodontic 
diseases by drug 
delivery? 

● Yes 
● No 
● Not sure 

44% 
18% 
38% 

12.  Were you aware of the 
importance of 
nanoparticles in 
endodontics? 

● Yes 
● No 

68% 
32% 
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13. Was this survey 
helpful in making you 
analyze or know the 
importance of 
nanoparticles in 
endodontics? 

● Yes 
● No 

62% 
38% 

 
DISCUSSION -  
In the present study, 53% of the respondents responded that chitosan nanoparticles can not be 
used as drug carriers and 47% of the respondents responded that chitosan nanoparticles can be 
used as drug carriers (Figure 4). Chitosan is the second most abundant natural biopolymer and 
can be chemically changed. It is a deacetylated derivative of chitin. Chitosan possesses 
outstanding antibacterial, antifungal, and antiviral properties. Chitosan NPs' method of action 
is based on the principle of electrostatic contact, which causes cell membrane breakdown.This 
results in increased permeability of cell wall, eventually causing cell death and microleakage 
of its intracellular components (35). 
Kishen et al. were the first in the field of Nanoparticles to test the effectiveness of Chitosan 
NPs in root canal disinfection. Because of its concentration and time-dependent property, 
chitosan may penetrate the complexity of the root canal and dentinal tubules, eradicating germs 
even after 3 months (36). In an in-vitro investigation, Barreras US et al. employed Chitosan 
Nanoparticles in combination with CHX to eliminate Enterococcus faecalis from the canals. 
Membrane barriers formed at the peri-radicular area as a result of this combination. (37) . 
 
 In the present study 40% of the respondents have responded that nanoparticles can improve 
endodontic and prosthodontic field with nano composite denture teeth, 24% of the respondents 
responded that nanoparticles can improve endodontic and prosthodontic field with endodontic 
sealers, 15% responded that nanoparticles can improve endodontic and prosthodontic field with 
impression materials and 21% responded that with root canal disinfection nanoparticles can 
improve endodontic and prosthodontic field (Figure 1). A correlation graph  which depicts the 
association between gender and the responses of the respondents regarding the use of 
nanoparticles in improving the endodontic and prosthodontic field was also done (Figure 6).  
Majority of the males (26%) have responded that nanoparticles can improve the endodontic 
and prosthodontic field with nano composite denture. Majority of the females (18%) have 
responded that nanoparticles can improve the endodontic and prosthodontic field with root 
canal disinfection. A correlation graph which depicts the association between gender and the 
responses of the respondents regarding the use of nanoparticles. (Figure 7) Majority of the 
males (16%) have responded that nanoparticles are already being used in resin composite. 
Majority of the females (32%) have responded that nanoparticles are already being used in 
bonding systems. 
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 The antibacterial properties of silver compounds and nanoparticles make them popular in 
biomedicine. Silver and its nanoparticles have been studied as endodontic retrograde filling 
material, dental restorative material, dental implants, and caries inhibitory solution in the 
dentistry field (38)(39). The majority of nanoparticles studied for root canal disinfection have 
antibacterial activity that is time-dependent and contact-mediated. By inhibiting biofilm 
formation on the surface as well as at the resin-dentin interface, adding different nanoparticles 
to root filling materials sealers or considerably increased antibacterial activity (40) (41). 
 
 In the present study, 44% of the respondents responded that nanotechnology is useful in 
management of endodontic diseases by drug delivery, 18% of the respondents responded that 
nanotechnology is not useful in management of endodontic diseases by drug delivery and 38 
% of the respondents responded that they are not sure. Poly (lactic) co-glycolic acid 
Nanoparticles incorporated with photoactive drugs are used as an essential adjunct in the 
eradication of microorganisms from endodontic canals. The combination of these methylene 
blue filled NPs and light are used to reduce microbial counts adhered to the root dentin and 
canals. It is one of the most significant NPs used in endodontic treatment.(42)(43)(44)(45) 
 
With each passing year, the impact of nanoparticles in dentistry, particularly endodontics, for 
the treatment of numerous oral illnesses grows exponentially. Due to their superior physical, 
mechanical, chemical, and biological capabilities, nanomaterials (NMs) have lately gained 
relevance in technological breakthroughs. When compared to their conventional counterparts, 
these features have resulted in improved performance. Nanomaterials have showed promise in 
reducing biofilm development, enhancing remineralization of tooth structure by limiting 
demineralization, and combating caries-related and endodontic bacteria. These findings have 
piqued the interest of researchers who want to conduct more clinical trials to verify the 
therapeutic efficacy of nanotechnology-based materials. Nanotechnology has left an indelible 
mark on nearly every aspect of research and development. 

Naturally, this technology with great promise has influenced medicine and dentistry as well. 
Having said that, there is little doubt that the future of endodontics will be nano-focused, as the 
majority of the issues faced (microorganisms, dentin) are all nano-sized. The era of nano-
endodontics is paving the way for dentistry's bright future. In the present study , the sample 
size is 100 which is less. In future more people can be included in the study that is more sample 
size. In the present study only the dental population are taken into consideration. In future 
different groups of population can be included . Including more population can create more 
awareness. People will look into this topic more seriously. 

CONCLUSION -  
Within the limitations of the study it  can be concluded that the majority of the dental students 
were aware of the importance of nanoparticles in endodontics. By imparting further knowledge 



Journal of Northeastern University 
Volume 25 Issue 04, 2022 

Copyright © 2022. Journal of Northeastern University. Licensed under the Creative Commons Attribution Non-
commercial No Derivatives (by-nc-nd). Available at https://dbdxxb.cn/ 

4513

                                                                                 

                                                                 
 

on the choice of nanomaterial, mode of delivery, its biocompatibility among the dental students 
can provide scope for its routine clinical application.  
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Figure 1 : Pie chart representing knowledge of respondents regarding nanoparticles use in the 
endodontic and prosthodontic field. 40% (green) of the students were aware that nanoparticles 
can improve endodontic and prosthodontic fields with nano composite denture teeth. Other 
students were aware of the improvement related with endodontic sealers (24%, blue) , root 
canal disinfection (21%, red) and impression materials (15%, pink). 
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Figure 2: Pie chart representing knowledge of respondents regarding biomedical applications 
of nanoparticles. 57% (red) of the dental students were aware that the nanoparticles have 
biomedical applications in drug delivery, antimicrobial application, and in imaging. Other 
students were aware of their applications either in imaging (18%, pink), or in antimicrobial 
application (17%, green) or in drug delivery (8%, blue).  
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Figure 3: Pie chart representing knowledge of respondents regarding nanoparticles used in drug 
delivery systems. 43% of the dental students were aware that the nanoparticles used in drug 
delivery systems are dendrimes, polymeric micelles and liposomes. Other students were aware 
of the use of dendrimes ( 29%, green) , polymeric micelles (15%, red)  , none of the above 
(10%, pink) and liposomes (3%, brown) as nanoparticles used in drug delivery system.  
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Figure 4: Pie Chart representing  the knowledge of respondents regarding the use of chitosan 
nanoparticles as drug carrier. 53% ( green ) of the dental students were not aware that chitosan 
nanoparticles can be used as drug carrier whereas 47% of the students ( blue) were aware of it. 
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Figure 5: Pie chart representing the knowledge of respondents regarding the use of 
nanotechnology in management of endodontic disease by drug delivery. 44% (green) of the 
dental students think that nanotechnology is useful in management of endodontic diseases by 
drug delivery. Other students were not sure (38%,pink) and did not think (18%,blue) that 
nanotechnology is useful in management of endodontic diseases by drug delivery.  
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Figure 6: Bar graph depicts the association between gender and the responses of the 
respondents regarding the use of nanoparticles in improving the endodontic and prosthodontic 
field. X axis represents the materials nanoparticles can be used to improve the materials used 
in endodontic and prosthodontic field. Y axis represents the percentage of response. Blue 
colour indicates female and green colour indicates male. Majority of the males (26%) have 
responded that nanoparticles can improvise the nano composite denture. Majority of the 
females (18%) have responded that nanoparticles can improve the root canal disinfection. 
However the association is not statistically significant ( Chi square test, p value =0.07, p > 
0.05) 
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Figure 7: Bar graph depicts the association between gender and the responses of the 
respondents regarding the use of nanoparticles. X axis represents the materials nanoparticles 
are already being used in. Y axis represents the percentage of response. Blue colour indicates 
female and green colour indicates male. Majority of the males (16%) have responded that 
nanoparticles are already being used in resin composite. Majority of the females (32%) have 
responded that nanoparticles are already being used in bonding systems. Association between 
the gender and the awareness of its dental application could not be established (Chi square test, 
p value =0.06, p> 0.05 insignificant). 
 
 
 
 
  
 
 


