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Abstract

Objective: Nanotechnology is “a term that involve a spectrum of technologies, techniques and processes
that can deal with a matter at the nanoscale”. Many new diagnostic modalities and nano-delivery systems
that have been introduced by improvement of the materials mechanical and physical properties’ in the field
of dentistry. The aim of study was to evaluate undergraduate dental student perceptions of nanotechnology
in Iraq. Method: This study was based on an online questionnaires distributed to students of dentistry for
the five stages, a number of students (417), the questioner include general information and then questions
distributed into four axes. The generation of a single variable in the second, and third axes was analyzed
by five point of Likert scale. Result: 58% of students had an idea about nanotechnology, while 42% of
students did not had an idea about nanotechnology. the largest percentage of students have difficulties in
accessing information about nanotechnology. The largest percentage of the student want to introduce the
nanotechnology in the curriculum, also largest percentage of the student wish to search information about
the nanotechnology and support the use of nanotechnology in clinic. Conclusion: Based on the results of
this study, the dental students of University of Babylon have inadequate knowledge about nanotechnology
and its applications in field of Dentistry. We think that the incorporation of nanotechnology in the dentistry

curriculum of colleges in Iraq was mandatory.
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Introduction

Nanotechnology is “a term that involve a spectrum
of technologies, techniques and processes that can
deal with a matter at the nanoscale — fall in between 1

nanometer to 100 nanometers in size”. [!

I Many new
diagnostic modalities and nano-delivery systems that
have been introduced by improvement of the materials
mechanical and physical properties’ in the field of

dentistry and medicine !

The nanoscale is using to measure atoms which
are consider the building blocks in biological tissue.
An interaction on a molecular level can be produced
by introducing nano-sized particles and this will result
in increasing the total effectiveness and affinity when
compared to interacting of biological molecules with
micro or macro sized particles I’} In the nanoparticle,

there are more atoms on the surface than deep within its
core, this due to the high surface to core ratio which is
a unique physical characteristic for nanoparticles. And
this physical characteristic is useful because the atoms
on the surface have unbound when compare with atoms
on the core, and have a potential for making new and
strong bonds, and this why the nanoparticles are more
reactive when compare with micro and macro particles
which have more atoms with its core than that on the
surface.[*

In the field of prosthodontics, nanoparticles and
nanotechnology has been incorporated in numerous
aspects of removable and fixed prosthodontics. Addition
of metal oxide nanoparticles to conventional PMMA
( polymethyl methacrylate) will improve the flexural
strength, antimicrobial property and reduced porosity
, and the addition of carbon nanotubes into heat cure
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monomer will reduce the polymerization shrinkage and

also the mechanical properties will improve

Incorporation of silver and platinum nanoparticles
into the denture base materials which is considered as an
effective antimicrobial agent that acting by improving
the viscoelastic property of resins, and this will prevent
many oral pathological condition like denture stomatitis
which is caused by adherence of biofilm onto the denture

base of the prosthesis{6-8]

The impression materials like vinyl poly siloxanes
can produce with improved hydrophilic properties
because of fewer voids at margin, better model pouring

and with better flow by integrations of nanofillers. 1

The wuse of silica nanofiller nanotechnology
contributes to higher bond strength performance and
provides a stable, filled adhesive. When used as coating
agent over esthetic restorations, it produces stain and

wear resistant surface with smooth lustert!%-!1]

Though, a study to evaluate undergraduate dental
student in Dentistry perceptions of nanotechnology has
never been achieved in Iraq. So, to assess their awareness
and concern about nanotechnology, we conducted this
survey and its purposes were: 1) to understand students’
awareness concerning nanotechnology; 2) to understand
the students’ need for suitable information and education
about nano materials; and 3) to understand students’
needs for developing suitable statement about the

applications and risks of nano materials.
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Method

This study was based on an online questionnaires
distributed to students of dentistry for the five stages
from the first to the fifth stage in the College of
Dentistry/ University of Babylon during (June-July)
2020 and the way of choosing the sample was stratified
random sampling. The participation included a number
of students (417), the age range was 18-23 years old,
included both gender males(166) and females (251),
the questioner include general information and then
questions distributed into four axes: first; evaluation of
students’ general nanotechnology knowledge, second;
evaluation of knowledge concerning the application
of nanotechnology in the field of dentistry, third,
assessment of attitude to learn and know more about
the nanotechnology, fourth; to know the student attitude
about the source of information he/she prefer about
nanotechnology (table 1). The generation of a single
variable in the second and third axes was analyzed by
five point of Likert scale (scoring as 5 = strongly agree
to 1 = strongly disagree). A pilot study was conducted
on 50 students to evaluate the questionnaire questions
reliability by cronbach’s alpha test and validity was
analyzed by Pearson’s correlations. The result of pilot
study was excluded from the study. Ethical approval was
obtained from the Institutional Review Board (IRB) and
the Scientific Committee of Prosthodontics in College of

Dentistry/University of Babylon.

Table (1):Questionnaire — Nanotechnology knowledge and attitude among dental students in Iraq (2-3 min.)

Demographic information
What is the year of study? (1st, 2nd , 3rd , 4th, and 5th ).
What is the sex? (Male and female).

First axes: evaluation of students’ general nanotechnology knowledge
Do you have an idea about nanotechnology? (Yes, No)
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Cont... Table (1):Questionnaire — Nanotechnology knowledge and attitude among dental students in Iraq
(2-3 min.)

Second axes: evaluation of knowledge concerning the application of nanotechnology in the field of dentistry:

1. Do you think that you have enough information about nanotechnology, nanoparticles and nanomedicine to enable
you to attend and understand a scientific panel discussion on the topic?

2. You think you have a sufficient understanding about the application of nanotechnology used in the Dentistry field.

3. There are difficulties in accessing information about what nanotechnology is and its applications in dental sciences

due to the novelty of the topic.
The incorporation of nanoparticles into composite fillings and dental materials in general improves their properties.
S. You think nanotechnology treatment does not cause long-lasting side effects.
The applications of nanotechnology have a used effectively in dentistry field sciences at the present time.

>

Third axes: assessment of attitude to learn and know more about the nanotechnology:

1. Promoting nanotechnology education in medical colleges improves the efficiency of services provided in the future.
2. you supports the inclusion of essentials of nanotechnology topics in the curriculum .
3. Enhancing the role of the media, research centers and scientific studies to provide and disseminate information about

nanotechnology and its effects on society.
You had some knowledge about nanotechnology and now, you are being eager to learn more.
5. You will actually use nanotechnology in your clinical work if it is already proven that is greatly improves the work.

After this survey, you will review your information and search for additional information on a broader and deep
understanding of nanotechnology.

Fourth axes: the student attitude about the source of information preferences:
The source that provide you a reliable and scientific information about nanotechnology will be:
The college and its seminars and conferences.
Browse to scientific sites specialized in nanotechnology.
Science journals, cultural magazines, scientific programs and reports.
All of them.

Statistical analysis

Data were analyzed by using Statistical Package
for Social Studies (SPSS 22; IBM Corp., New York,
NY,USA), percentages and frequencies were used to
expresses the variables.

Result

Distribution of the dental students studying at
University of Babylon is listed in table (2) which
showing that the least number of the student responses
(58) were for fifth year students and the largest number
(122) were for first year of the study. The majority of the
sample were female (60.2%).

Regarding evaluation of students’ general
nanotechnology knowledge , 58% of students had an
idea about nanotechnology, while 42% of students did

not had an idea about nanotechnology (fig. 1).

The second axes of the questioner, regarding
evaluation of knowledge concerning the application
of nanotechnology in the field of dentistry, the student
answered six questions, first question: do you think that
you have enough information about nanotechnology, to
enable you to attend and understand a scientific panel
discussion on the topic, the largest percentage of student
answers were disagree (33.3%), the second question:
you think you have a sufficient understanding about
the application of nanotechnology used in the dentistry

field, the largest percentage of student answers were
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disagree (42.4%), the third question: about difficulties
in accessing information about nanotechnology, the
largest percentage answers’ agree (36.7%). The last
three questions, which are direct about material and its
applications and the side effects, the largest percentage
of student answers were neutral (table 3).

The third axes of the questioner, regarding
assessment of attitude to learn and know more about
the nanotechnology, the student also answered six
questions, the first and second questions given to see
if the student want to introduce the nanotechnology
in the education system (curriculum), and the largest
percentage were agree (40.3%, 41.2% ) and strongly
agree (33.3%, 27.8% ) respectively. The third, fourth
and sixth questions given to see if the student wish to
search information about the nanotechnology and largest
percentage were agree (46.3%, 40.0%, 44.4%) and
strongly agree (28.5%, 22.1%, 24.7%) respectively. The
fifth question about the use of nanotechnology in clinic,
the largest percentage of students (about 75%) believe
that the use of nanotechnology in work and clinic will
improve performance by a high rate (36.9 % were agree
and 38.1% were strongly agree) (table 4).

Figure (2) shows the source that the student prefer
to search for reliable and scientific information about
nanotechnology, largest percentage were for fifth (66%
) and forth stage (64.9%) prefer browsing to scientific
sites specialized in nanotechnology, while the first

three stages prefer the college and its seminars and
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conferences (first stage 63.1%, second stage 58.6% and
third stage 64.4%) .

Table (5) the Relative Importance Index (RII) for
the questions shows the highest importance paragraphs
the students liked are their belief that promoting
nanotechnology education in medical colleges improves
the efficiency of services and also the use nanotechnology
in your clinical work is greatly improves the work,
while the lowest importance paragraphs were that the
student have enough information about nanotechnology
and sufficient understanding about its application in
Dentistry field.

Cronbach’s alpha for the variables regarding
attitudes towards nanotechnology was also measured
that showed the internal consistency and reliability of
the questionnaire. The second axes with Cronbach’s
alpha test for reliability equal 0.696 and the third axes
with Cronbach’s alpha test for reliability equal 0.886, it
equal or more than 0.70 that mean the question is really
and the questionnaire is stronger [12]. Also Pearson
correlation coefficient for the questions of the second
axis were (0.670, 0.670, 0.525, 0.723, 0.723, 0.723) and
for the third axis questions (0.843, 0.824, 0.842, 0.765,
0.780, 0.747), the correlation is significant at the 0.01
level(2-tailed). Pearson correlation coefficient near to
0.5 that mean there is moderate relationship between
them.

Table (2): distribution of study sample:

Number Percentage
Year of study
Ist stage 122 29.3%
2nd stage 87 20.9%
3rd stage 73 17.5%
4th stage 77 18.5%
Sth stage 58 13.9%
Gender
Male 166 39.8
Female 251 60.2
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Figure (1): First axes: Do you have an idea about nanotechnology?

Table (3): 2"! axes; evaluation of knowledge concerning the application of nanotechnology in the field of

dentistry:
Di
. S?rongly ' neutral agree Strongly
Type of question disagree agree agree
° (%) (%) 0
(%) (%) (%)

1.Do you think that you have enough information about
nanotechnology, to enable you to attend and understand 12.9 333 29.0 20.6 4.1
a scientific panel discussion on the topic.

2.You think you have a sufficient understanding about

the application of nanotechnology used in dentistry field. 108 424 290 151 26

3.There are difficulties in accessing information about
what nanotechnology is and its applications in dental 5.8 11.0 30.7 36.7 15.6
sciences due to the novelty of the topic.

4.The incorporation of nanoparticles into composite

fillings and dental materials in general improves their 3.1 7.2 39.3 31.2 19.2
properties.

5.You th¥nk n?notechnology treatment does not cause 46 141 544 204 6.5
long-lasting side effects.

6.The applications of nanotechnology have used 24 118 343 326 18.9

effectively in dentistry field sciences at the present time.
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Table (4): 3rd axes; assessment of attitude to learn and know more about the nanotechnology:
. Sfrongly Disagree neutral agree Strongly
Type of question disagree y Y 9 agree

(% ) ( 0) ( 0) ( °) (% )
1.Promoting nanotechnology education in medical
colleges improves the efficiency of services provided in 1.9 3.8 20.6 40.3 333
the future.
2.you supports the 1pclgs1on of es§ent1als of 46 53 211 412 2738
nanotechnology topics in the curriculum .
3.Enhancing the role of the media, research centers and
scientific studies to provide and disseminate information 2.9 34 18.9 46.3 28.5
about nanotechnology and its effects on society.
4.You had some knowledge about nanotechnology and
now, you are being eager to learn more. 4.8 9.1 24.0 40.0 22.1
5.You will actually use nanotechnology in your clinical
work if it is already proven that is greatly improves the 22 3.1 19.7 36.9 38.1
work.
6.After this survey, you will review your information
and search for additional information on a broader and 2.9 5.0 23.0 44.4 24.7
deep understanding of nanotechnology
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Figure (2): the student attitude about the source of information preferences.
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Table 5: Relative Importance Index (RII) for the questions:

No. Type of question Importance level RII

Do you think that you have enough information about

1 nanotechnology, nanoparticles and nanomedicine to enable you to Moderate 0.54
attend and understand a scientific panel discussion on the topic?
You think you have a sufficient understanding about the

2 application of nanotechnology used in the Dentistry field. Moderate 0.51
There are difficulties in accessing information about what

3 nanotechnology is and its applications in dental sciences due to the Moderate-high 0.69
novelty of the topic.

4 The 1ncorpor_at19n of nanop_artlcles into gomposne? fillings and Moderate-high 071
dental materials in general improves their properties.

5 You think nanotechnology treatment does not cause long-lasting Moderate-high 0.62
side effects.

6 The .apphcatlons.of nanotechnology ha}ve a used effectively in Moderate-high 071
dentistry field sciences at the present time.

7 Promoting nanotechnology education in medical colleges hioh 081
improves the efficiency of services provided in the future. & ’

3 you suppoﬁs the inclusion of essentials of nanotechnology topics Moderate-high 0.76
in the curriculum .
Enhancing the role of the media, research centers and

9 scientific studies to provide and disseminate information about Moderate-high 0.79
nanotechnology and its effects on society.

10 Yqu had some knowledge about nanotechnology and now, you are Moderate-high 0.73
being eager to learn more.
You will actually use nanotechnology in your clinical work if it is .

11 . . high 0.81
already proven that is greatly improves the work.
After this survey, you will review your information and search

12 for additional information on a broader and deep understanding of Moderate-high 0.77
nanotechnology.
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Discussion

Nanotechhnology science field is an emerging
technology and undergraduate students should be curious
about this future promising technology. Thus students are
expected to be aware of basic nanotechnology science.
The questioner was distributed to (417) student, all five
stages were participated, about 58% of students had an
idea about nanotechnology, while 42% of students did
not had an idea about nanotechnology and this result
differ from the result of Asmaa et al [!3Istudy who found
69.7% had heard of nanotechnology, whereas 30.3% had

never heard of nanotechnology, and

results of Sakr et al.'*lin which 69.3% of participants
had heard of nanotechnology. This result may be due
to the deficiency in the curriculum about this topic in
all study stages or may be it mention in curriculum but
briefly.

The second axes of the questioner, that include
questions to evaluate the knowledge concerning the
application of nanotechnology in the field of dentistry,
and if the students have enough information enabled
him to enter discussion about this subject, the largest
percentage of student answers were disagree and this
result was similar to Pakistan study’s result 131 35%
had no idea about the applications of NT, the third
question: about difficulties in accessing information
about nanotechnology, the largest percentage answers’
agree (36.7%) and this result agree with the result of
Nagib A et al 1l who found that the respondents from
medical science 32.25% faced difficulties in obtaining
information , this mean the students search about the
subject and this subject not included in the curriculum
or the information was little. The last three questions,
which are directed about material and its applications,
the side effects, and uses the largest percentage of student
answers were neutral, and this result were disagree with
result of H. Albraidi and M. Al-Haddab study "7 who
found that about 32.7% think that there is a long-term
side effects of nanotechnology and about 27.2% answer
that nanotechnology was effectively used in the field of
medicine. These last three questions were more specific
so we notice that the positive response decreased as

the questionnaire move towards more specific question
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that need a greater level of familiarity with the topic,
and this mean that the students can not draw a definitive
conclusion because their level of awareness was not
enough.

In the third axes of the questioner, all the six
question put to evaluate the attitude of the students to
learn and know more about the nanotechnology, the first
and second questions given to see if the student want to
introduce the nanotechnology in the education system
(curriculum), and the largest percentage were agree
and strongly agree (agreement) (81.5%) and (61.1%)
respectively, and this result was agree with the study
of Nagib A et al ['®l who found that the about 60%
of the participants which consider the majority were
strongly supported the introducing of nanotechnology
studies idea to the undergraduate curriculum, and also
agree with the study of Asmaa et al '3 who found that
the majority of the students (88.4%) supported the
idea of addition of lectures about nanotechnology in
the curriculum of academia . This result means that
the undergraduate student are eager to know and learn
more about this modern technology and its benefits in
dentistry field , and this explanation was supported by
study of Chow L and Chia Sung ['® which state that
nanotechnology programs have even been designed
for the high school level and should implemented in
all stages of education, also the RII for introduce the
nanotechnology in the curriculum was high that mean
the students liked this paragraph .

The third, fourth and sixth questions given to see
if the student wish to search information about the
nanotechnology and largest percentage were agree
(46.3%, 40.0%, 44.4%) and strongly agree (28.5%,
22.1%, 24.7%)
about the use of nanotechnology in clinic, the largest

respectively. The fifth question
percentage of students (about 75%) believe that the
use of nanotechnology in clinical work will improve
performance and this result agree to the result of
Abiodun-Solanke 1 study!'”) who found that 91.6%
of students believed that the quality of treatment in
dentistry will improved by use of nanotechnology, and
this will affects the daily life of human and its important

applications expected to alter health care in important
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ways, also agree with Auplat [20] study who found that
life standards of the community members’ will improve
by nanotechnology as assured by good proportion of the
participants. The RII for this question shows the highest
importance paragraph the students liked and this means
that the undergraduate students want to improve their
selves and be in line with evolution of nanotechnology
which is a developing part of fundamentally every
industry and it has a reflective effect on people lives of
in the 21st century.

Finally, about the source of reliable and scientific
information that the student prefer to search about
nanotechnology, largest percentage were for fifth and
forth stages prefer browsing to scientific sites specialized
in nanotechnology, , this result may be because the
final stage have no time to take courses because this
questionnaire made at the ending of the courses so they
go to take information from another reliable site such as
browsing to scientific sites, while the first three stages
prefer the college as lectures in the curriculum or as

seminars and conferences .

Conclusion

Based on the results of this study, the dental students
of University of Babylon have inadequate knowledge
about nanotechnology and its applications in field of
Dentistry. Furthermore, nanotechnology is not effectively
used in the dentistry field as they believed. We think that
the incorporation of nanotechnology in the dentistry
curriculum of colleges in Iraq was mandatory to increase
the awareness, knowledge and attitude. Authors of higher
education, centers of research, university bodies should
stand-in teamwork among themselves and work in the
short period to plan and create nanotechnology courses.
This research data represented the f[irst step in preparing
the input for the development of nanotechnology within
the country.
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