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Evaluation of Bioactivity and the Ability to Release Fluoride in
Glass-lonomer Cement/Silk Fiber Composite

Mina Bahrami Abadi*, Ahmad Monshi

Abstract

Introduction: Glass-ionomer cements (GICs) are one of the most important dental restorative
biomaterials. The aim of this study was to synthesize glass-ionomer—silk fiber composite and
evaluate the effect of adding natural degummed silk fiber on the bioactivity and the ability to
release fluoride by glass-ionomer cement.

Materials and methods: In this study, commercial Fuji II glass-ionomer cement was reinforced by
silk fiber. To this end, silk fibers were degummed and glass-ionomer—silk fiber composite,
containing 3 wt% of silk fiber, was fabricated. The morphology, fiber diameter and the presence of
fibroin in the silk fiber were investigated by scanning electron microscopy (SEM) and Fourier
Transform Infrared Spectroscopy (FTIR), respectively. Artificial saliva was used to evaluate
fluoride ion release in a period of 14 days and simulated body fluid (SBF) was used to evaluate the
material’s bioactivity for 1, 3, 7, 14 and 21 days. Statistical analysis was carried out with ANOVA
using three samples (n=3). Statistical significance was set at p value < 0.05.

Results: The results of SEM and FTIR analysis confirmed the presence of fibroin. Fluoride ion
release experiment indicated less fluoride ion release from the composite compared to Fuji II GC.
Scanning electron microscopy and Fourier transform infrared spectroscopy confirmed the presence
of calcium and phosphate, increasing the probability of bioactivity of the composite. Statistical
analysis showed that the differences between the results of all the groups were significant (p value
< 0.05).

Conclusion: Given the limitations of the present study, the results showed that the glass-ionomer
cement-silk fiber composite released less fluoride but at longer periods and is probably more
bioactive compared to conventional glass-ionomer.

Key words: Bioactivity, Composite, Glass-ionomer cement, Silk.
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Comparison of two root-end filling materials

Jalil Modaresi, Mohammad Hadi Talakoob*

Abstract

Introduction: In root canal surgery and perforation repair, the retrofilling material should seal the
apex against diffusion of bacterial products from the root canal system into periradicular tissues
and result in tissue healing. Several materials have been used for root-end filling. In this study the
chemical compositions of two Iranian root-end filling materials, called Cold Ceramic and CEM
Cement, were compared.

Materials and methods: In this descriptive in vitro study, the X-ray fluorescence (XRF) and x-ray
diffraction (XRD) methods were used for structural analysis and quantification of elements and
components of the two materials. One cold ceramic sample and two CEM cement samples
(produced in two different years with different batch numbers) were examined. A total of 3.5 g of
each sample powder were homogenized, smashed in the form of pills and analyzed by the XRF and
XRD. Data were collected and analyzed by Fisher's exact test (a=0.05).

Results: The results of XRD showed that Cold Ceramic and CEM Cement are similar in major
phases, consisting of larnite, barite and calcium silicate. The results of XRF showed no significant
differences between the elements and chemical compositions of Cold Ceramic and CEM Cement.
There were differences in the Zn, Zr and P contents between the two products.

Conclusion: Given the similarities in the structural elements and compounds of Cold Ceramic and
CEM Cement as demonstrated in this study, it seems that CEM Cement has physical and chemical
properties similar to those of Cold Ceramic.

Key words: Chemical structure, Root canal filling materials, X-ray fluorescence spectrometry.
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Construction of lentiviral vector based on HIV-1 virus for gene
transfer to dividing and non-dividing cells

Elmira Mohammadi, Faezeh khozeimeh, Mandana Behbahani,
Zahra Golestan nejad, Mohamad Reza Golestan nejad, Shahin Gavanji*

Abstract

Introduction: Biological methods or viral vectors are used extensively for gene transfer for
therapeutic aims. Lentivial vectors, with advantages such as the capacity of transducing dividing
and non-dividing cells, carrying large genetic payloads and stable long-term transgene expression,
are considered suitable tools for gene transfer for research and therapeutic purposes. The aim of
this study was to produce a lentiviral vector based on HIV-1, with vesicular stomatitis virus
glycoprotein-G: VSVG. This vector can be used as a tool for gene transfer to dividing and non-
dividing cells for research and therapeutic purposes.

Materials and methods: Calcium phosphate method was used for co-transfection of three plasmids
pPWPXL-GFP (expression vector with reporter gene), psPAX2 consisting of gag, pol gene of HIV-1
virus and pMD2.G (Envelope vector) on HEK293T human embryo cell line. Flow cytometry
technique was used for assessment of green fluorescent protein (GFP) expression as a reporter
gene. Viruses were concentrated and used for transduction on the target cell line.

Results: GFP expression was observed in 51.37% of transfected HEK293T cell line. After
concentrating the viruses and transduction, pro-virus penetration into the target cell genome was
observed with long-term green positive expression in transduced cells using fluorescent microscopy
15 days after transduction.

Conclusion: The ability of constructed viruses to enter host cells was confirmed by GFP expression
in these cells. The lentivirus (and therefore the vector) produced in this study proved effective in
transducing dividing and non-dividing cells, making it more efficient than other viral vectors in
gene transfer investigations.
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Effect of Application of a Filter in Digital Radiography
To Detect Root Resorption

Mojdeh Mehdizadeh, Maryam Zare Jahromy, Atefeh Kalvani Jahromy,
Najmeh Roshanzamir*

Abstract

Introduction: Digital radiography has proper characteristics in the diagnosis of external root
resorption. The purpose of this study was to determine the accuracy of digital radiographs
processed with a filter referred to as ‘compensation of x-ray attenuation and visual response’ in the
assessment of apical root resorption.

Materials and methods: In this in vitro study 60 extracted mandibular premolars were selected.
The teeth underwent digital periapical radiography using the parallel technique before and after
artificial root resorption procedures. The measurement of resorptions was carried out with the use
of a periodontal probe and considered as the gold standard. The digital images were processed
once without filter processing and once by x-ray attenuation and visual response option in Dental
Eye software. The results of the digitally processed image measurements were compared with the
gold standard by Wilcoxon’s nonparametric analysis and Kendall correlation coefficient. To
determine the accuracy of the algorithm, the results of the processed digital image measurements
were compared with the results of the non-processed digital image measurements by Wilcoxon’s
nonparametric analysis (0=0.05).

Results: Kendall correlation coefficient between the gold standard and measurements made on
processed digital images in relation to apical root resorption was 88.3%. Based on Wilcoxon’s
nonparametric analysis, there were no significant differences between the results of the processed
digital image measurements and the gold standard (p value = 0.2); however, there were significant
differences between measurements made on processed digital images and non-processed digital
images (p value = 0.004).

Conclusion: Under the limitations of the present study, it was concluded that x-ray attenuation
compensation and visual response algorithms are effective in diagnosing the severity of apical root
resorption.

Key words: Digital radiography, Image processing, Root resorption.
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Relationship between Metabolic Syndrome and Chronic Periodontitis

Shirin ZahraFarhad, Vahid Esfahanian, Elmira Saian*

Abstract

Introduction: Metabolic syndrome (MS) is a common disorder which is characterized by
abdominal obesity, hypertension, hypertriglyceridemia, low high-density lipoprotein (HDL) and
hyperglycemia that might lead to periodontitis by suppressing the immune system. Due to the
availability of a limited number of studies and discrepancies in the results of previous studies, this
study was undertaken to assess the association of MS and chronic periodontitis.

Materials and methods: In this case—control study, 32 patient with MS and 32 systemically healthy
adults (age >25 years) were selected for the case and control groups, respectively, from those
referring to the Dental Clinic of Azad Dental School of Isfahan (Khorasgan) and the Clinic of
Medical School of Isfahan (Imam Mousa Sadr). The subjects underwent periodontal examinations,
including pocket depth (PD), clinical attachment loss (CAL) and bleeding index (Bl). The number of
missing teeth was recorded in each subject. Independent t-test was used to analyze data (0<0.05).
Results: Average PD, CAL, BI and missing teeth were significantly higher among patient with MS
compared to healthy adults in both genders (p value < 0.001). Of all the components of MS
abdominal obesity was significantly associated with periodontal parameters.

Conclusion: Patients with MS had poor periodontal status and MS might result in a higher
incidence of chronic periodontitis similar to other inflammatory conditions.

Key words: Chronic periodontitis, Metabolic syndrome, Obesity.
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Assessment of oral hygiene habits and oral health status in 4-12-year-
old visually impaired children in Isfahan

Bahareh Tahani*, Minoo Mojahedi, Arezoo Sadat Heidary

Abstract

Introduction: Oral health care in visually impaired children is a challenge for health care
providers. The aim of this study was to assess the oral hygiene status, dental care needs and oral
health behaviors of 4—12-year-old visually impaired children in Isfahan Province.

Materials and methods: In this cross-sectional/analytical study, all the visually impaired 4—12-
year-old children under education in Isfahan Welfare and Education Organization underwent
thorough oral examinations. Information about oral hygiene habits, dental caries status (dmft and
DMFT), gingival index (Gl), and oral hygiene index and trauma status were recorded. Descriptive
and analytical statistical tests, including ANOVA, t-test, chi-squared and Mann-Whitney were used.
Linear regression analysis was also conducted to estimate the effect of potential factors on DMFT
(0=0.05).

Results: 4 total of 119 children, 19.3% aged 4-6 years and 80.7% aged 6-12 years, were examined,
61.3% had good oral hygiene and 38% had a history of head and face trauma, especially in the 4—6
age group (p- value = 0.032). 49.2% of children, especially the 6—12-year-old ones (p-value <
0.01), reported regular use of toothbrushes. Only 14.4% of children had normal gingiva without
inflammation according to GI index. The mean of dmft and the total DMFT were 4.144.3 and
3.743.2, respectively, without any significant differences between the two age groups. Regression
model revealed that only age (B coefficient = -0.5, p- value < 0.001) and the frequency of tooth
brushing (B coefficient= 0.9, p-value = 0.04) were significantly in correlation to DMFT
(R>=0.15).

Conclusions: Dental caries status in the children in our study was above the state and province
norms in the 4—12-year age group. On the other hand, the oral health status and behaviors in these
children improved with aging.

Key words: Child, Dental needs, Oral health, Visual disorder.
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Evaluation of bond strength of two porcelain types to base metal alloy
afterdifferent surface treatments

Meysam Mahabadi, Mehrdad Barekatain, EFatemehalsadat Ranjbaran’,
Sogol Ghorbani

Abstract

Introduction: One of the most common problems in metal ceramic restorations is the loss of
porcelain—metal bond. The aim of this study was to evaluate the bond strength of two porcelain
types to base metal alloy after different surface treatments.

Materials and methods: In this experimental research, 64 wax sheets were selected and after
casting with base metal alloy were randomly divided into 8 groups. Surface treatment in each group
was randomly accomplished by one of the four different methods to improve metal-porcelain
bonding. After surface treatment, porcelain application was carried out with Ceramco porcelain in
half of the samples and Noritake porcelain in the remaining half. All the samples underwent 3-point
bending test and the force at failure of each sample was recorded. Kruskal-Wallis test was used to
compare 4 surface preparation techniques in the two porcelain groups and Mann-Whitney test was
used to compare Ceramco and Noritake porcelains (a=0.05).

Results: There were significant differences between the means of four methods of surface treatment
in Ceramco porcelain (p-value = 0.022); there were significant differences between the four
methods of surface treatment in Noratike porcelain (p-value = 0.012). There were no significant
differences between the two porcelain group (p- value = 0.412).

Conclusion: In this study, degassing increased the metal-ceramic bond strength and steam-
cleaning before degassing decreased it. There were no significant differences in the bond strength
of the two types of porcelain with different surface treatments of base metal alloy.

Key words: Dental porcelain, Metal ceramic alloys, Shear strength.
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Effect of preoperative education on anxiety reduction in patients
requiring oral and dental surgery procedures

HooshyarAbbasi, Hesam Aldin Nazari, Mohammad Hasan Shademan,
Hamed Nazari

Abstract

Introduction: One of the reasons people do not refer to dental offices is anxiety over pain.
Preoperative education is one of non-pharmacological methods to treat anxiety. This study
evaluated the effect of preoperative education on decreasing state and trait anxiety in patients
referring to a dental surgery center.

Materials and methods: The subjects in this clinical trial consisted of all the patients requiring
oral surgery, who referred to the Department of Oral Surgery, Faculty of Dentistry, Kermanshah
University of Medical Sciences from September to October 2014. The sample size for each case and
control group was estimated at 121. To collect the patient data, the demographic questionnaire and
to evaluate state and trait anxiety, Spielberger state and trait anxiety questionnaire were used. Data
were analyzed with modified linear regression (a=0.05).

Results: The results showed a significant relationship between preoperative education and a
decrease in state (p- value = 0.001) and trait (p- value = 0.001) anxiety. In addition, a significant
relationship was found between level of education with state and trait anxiety (p- value = 0.001). In
this study there was no significant relationship between gender and state and trait anxiety
(p- value = 0.09). Furthermore, no significant correlation was found between age and state anxiety
(p- value = 0.09), but there was a significant correlation between age and trait anxiety
(p- value = 0.001).

Conclusion: The results showed that state and trait anxiety decreased in the case group subjects
who received preoperative education.

Key words: Anxiety, Oral Cavity, Patient education, Surgery.
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