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ABSTRACT 

Bacterial contamination of TAD’s can have significant effect on patient oral health. Inflammation of tissue surrounding 
TADs produces an increase in orthodontic miniimplant failure by 30 %. So to study microbial contamination of orthodontic 
microimplants and to assess the disinfective efficiency of Chlorhexidine, Isopropyl Alcohol and UV light, this study was 
carried out. 18 orthodontic implants (Dentos Company) was used in study.This study was performed in two parts. Group I 
– 9 Orthodontic microimplants  (Assessment of microbial contamination of orthodontic microimplants),Group II –9 
Orthodontic microimplants (Assessment of disinfective efficiency) .Data was managed using Microsoft Excel. Statistical 
analysis was carried out by using ANOVA and Tukey’s post hoc test . In this study microbial contamination was found. 
Bacterial colonies of staphylococci and Streptococci was observed on orthodontic microimplants. Clinician should take 
proper measures of sterilization and disinfection any surgical procedures.  UV light was found more effective in 
sterilization as compared to 0.2 %  CHX and 70 % IPA. Further study will be needed to differentiate bacterial colonies. 
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INTRODUCTION  
The orthodontic tooth movement is carried out by using Orthodontic brackets and arch wires. The 
orthodontic microimplants is a device that is fixed into bone in short term for enhancing orthodontic 
anchorage.(1) Microimplants have become very popular in orthodontic community in recent years as 
skeletal anchorage devices. They are excellent alternatives to conventional orthodontic anchorage systems 
such as intra-oral dental anchoring units and extraoral headgear devices. (2)  Several in vitro and in vivo 
study studies reported microbial contamination in orthodontic appliances received directly from the 
manufacturer. (3)  Infection in oral cavity can occurs due to use of contaminated instruments or straight 
use of orthodontic instruments received from manufacturer’s packaging without disinfection. 
  Bacterial contamination of TAD’s (Temporary Skeletal Anchorage Device) can have significant effect on 
patient oral health. Inflammation of tissue surrounding TADs (Temporary Skeletal Anchorage Device) 
produces an increase in orthodontic miniimplant failure by 30 %.(4) Many studies shows incidence of 
bacteremia following dental procedures. Many case reports show associating dental procedures or disease 
with onset of endocarditis. Infective endocarditis is a bacterial infection of heart valves or endothelium of 
heart. Recent study reported that distribution of Streptococci causing infective endocarditis.. (5) Bacterias 
like Staphyloccocus aureus can causes angular cheilitis, endodontic infections, osteomyelitis of jaws, 
parotitis.. (6) Hence clinician should reduce bacterial contamination by using different sterilization and 
disinfection methods. 
Chlorhexidine is most favourable disinfectant due to its broad-spectrum bactericidal action against both 
gram positive and gram-negative bacteria. (7). Chlorhexidine shows reduced bacterial count. 0.2 % 
Chlorhexidine is commonly used as a mouthwash, shows reduced bacterial colonies in fixed orthodontic 
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users. (8) Alcohols are effective at eliminating vegetative bacteria and viruses from surfaces. The 
antimicrobial effectiveness of alcohols is through damage to bacterial cell membrane and subsequent 
denaturation of cellular proteins. A more effective alcohol is isopropyl alcohol (IPL), which is a fast acting 
and possesses a broad -spectrum antimicrobial activity. (9) UV chambers are use for sterilization 
procedures in dental clinics. (10) The objective of study is to evaluate microbial contamination of 
orthodontic microimplants and assessing the disinfecting efficiency of chlorhexidine, isopropyl alcohol and 
UV light on them. 
 
MATERIAL AND METHODS  
It was invitro study. The study was carried out in Aarmaan Micro Lab, Nashik. Total sample size was 18. 18 
Orthodontic microimplants of Dentos company were used. The sampling technique selected is convenience 
sampling technique. Orthodontic microimplants were immersed individually in test tube. Each container 
contained sterilized Brain Heart Infusion broth (BHI). Then this test tubes were placed in a incubator for 
48 hours at 35 0 C to evaluate bacterial growth. Bacterial growth was assessed based on the change in 
colour and turbidity of medium in test tube. Test tube that were positive for bacterial growth were 
subjected to biochemical analysis. Biochemical analysis was performed for tubes that exhibited bacterial 
growth. Organisms were grown on Agar medium by streak plate technique. Incubation was done at 
temperature – 35 0 c    Time – 48 hours. Plates displaying growth of colonies were subjected to gram 
staining protocol. Then colonies were observed under microscope to differentiate between gram positive 
and gram negative bacteria. Based on morphological characteristics of bacteria in each sample, they 
subjected to biochemical tests for identification. Different tests were performed to identify gram positive 
and gram negative isolates that involved in contamination of orthodontic preformed bands and elastomeric 
modules. Bacterial count was determined in colony forming units. Orthodontic microimplants were 
sterilized in surgical grade paper in Autoclave at 1210C temperature for 15 min to confirm absence of 
bacterial growth. These orthodontic microimplants were contaminated with Staphylococcus aureus. Then 
this orthodontic microimplants were grouped in 3 subgroups.  
Group I – 3 (0.2 % chlorhexidine) - orthodontic microimplants placed in 0.2 % CHLORHEXIDINE solution 
in test tube for 5 min, Group II - 3   (70 % isopropyl alcohol) - Orthodontic microimplants placed in 70 % 
isopropyl alcohol solution for 2 mins,Group III - 3 (UV Chamber) – Orthodontic microimplants placed in UV 
chamber for 10 min. Disinfective efficiency of 0.2 % CHLORHEXIDINE, 70 % ISOPROPYL ALCOHOL and UV 
light was determined. Microbiological tests were performed again on orthodontic microimplants to assess 
the disinfective efficiency. 
Data Management and Statistical Analysis – 
Data was managed by using Microsoft Excel. Statistical analysis was carried out by using ANOVA and 
Tukey’s post hoc test . ANOVA ‘F’ test was done to check statistical difference between two or more groups. 
Followed by Tukey’s post hoc test.Tukey’s post hoc test to find difference between variables. 
 
RESULTS  
In study microbial contamination has been found. Gram positive bacterial colonies were found. Gram 
negative and fungal infection was absent. UV light was found most effective in disinfection of implants. On 
intergroup comparative statistics between three study groups using One-way Anova F test, it was observed 
that lowest microbial contamination was observed in Group C (UVC Light) followed by Group B (70% IPA) 
and highest contamination was observed in Group A (0.2% CHX). Overall statistically significant difference 
(p<0.05) was observed between three study groups. (Table 1, Graph 1) On pairwise comparative statistics 
of antibacterial efficacy of three study group in terms of colony forming unit using Tukey’s post hoc test, 
efficacy of Group A (0.2% CHX) was lower than Group B (70% IPA) but the difference was not found to be 
of statistical significance (p>0.05). Group C (UVC Light) had statistical significantly higher (p<0.05) efficacy 
as compared to Group A (0.2% CHX). Group C (UVC Light) had statistical significantly higher (p<0.05) 
efficacy as compared to Group A (0.2% CHX) (Table 2) 
 
DISCUSSION 
This invitro study was performed by using 18 microimplants. Initially this implants were placed in test 
tube.Bacterial growth was assessed by using BHI broth and by incubator incubator for 48 hours at 35 0 C 
to evaluate bacterial growth.Those showing bacterial growth were subjected for gram staining protocol. 
Bacterial colonies were determined in colony forming units(CFU).Then colonies will be observed under 
microscope to differentiate between gram positive and gram negative bacteria. Bacterial count was 
determined in Colony Forming Units by digital colony counter. Then disinfective efficiency of 
Chlorhexidine, Isopropyl alcohol and UV light was determined. Orthodontic microimplants was sterilized 
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in surgical grade paper in Autoclave at 1210 C temperature for 15 min to confirm absence of bacterial 
growth. These orthodontic microimplants contaminated with Staphylococcus aureus which was grown by 
using Tryptic soy agar. Then Disinfective efficiency of 0.2% CHLORHEXIDINE, 70 % ISOPROPYL ALCOHOL 
and UV light was determined. Group C ( UV light ) was significantly best as compared to Group A (0.2% 
Chlorhexidine) and Group B ( 70 % IPA ).Group A and Group B does not have any significant difference. 
Studies have suggested the need for sterilization or disinfection of materials prior to their administration 
in the oral cavity[11,12] However, the use of orthodontic appliances directly from the manufacturer’s 
packages is still a routine clinical practice.1According to previous studies, orthodontic appliances received 
from the manufacturer’s packages were unsterile.[13,14,15] Therefore, the present study evaluated the 
bacterial load of the orthodontic brackets received from different manufacturers and determined the 
efficacy of chlorhexidine in destroying the microbial contamination. Bacterial colonization was confirmed 
in all the orthodontic materials received from different manufacturers. The outcome of the current 
investigation was similar to prior studies using different orthodontic appliances, such as arch wires[13], 
orthodontic pliers,[16] brackets[15] orthodontic buccal tubes[17] and tooth brushes[18] received from 
different manufacturers.[13,19,20]These studies indicate that orthodontic appliances used in dentistry are 
often contaminated with bacteria. In our study, Staphylococci were the predominant organisms isolated 
from orthodontic brackets. Contamination with Staphylococci mostly occurs due to skin contact during 
manufacturing and/or packaging of orthodontic appliances. 
Similar studies conducted in this regard reported that Staphylococci were the common organisms to 
contaminate the orthodontic brackets. In previous study on orthodontic brackets, B. cereus and B. 
licheniformis were the other frequently isolated organisms from the orthodontic brackets, followed by 
Streptococci [13]. Bacillus spp. cause food-borne diseases as well as nosocomial outbreaks in immune-
suppressed hospitalized patients. K. pneumoniae is the respiratory pathogen that was isolated from 
orthodontic brackets in previous study. The infection spreads from one person to the other through 
contaminated hands of individuals in the hospital. A similar study conducted by Rastogi et al. isolated 
Klebsiella spp. from the orthodontic brackets.[14] Further, literature reported a direct association of 
Klebsiella spp. with autoimmune disorders, such as ankylosing spondylitis, rheumatoid arthritis, and 
Crohn’s disease . Isolation of Lactobacilli spp. that initiate and progress dental caries/decay was relatively 
low in previous study.[21,22]. All these potential microorganisms are of major health concern; therefore, it 
is essential to sterilize or disinfect the implants before fixing in the oral cavity. Chlorhexidine used in 
various medical fields, such as gynecology, urology, and ophthalmology, has a broad antimicrobial 
activity.[23] Several studies demonstrated that chlorhexidine is effective both as an antiplaque and 
antimicrobial agent. Depending on different concentrations, it has both bacteriostatic and bactericidal 
properties.[23,24]Research has further reported that chlorhexidine does not affect the shear bond strength 
of orthodontic brackets and clinically exhibits acceptable bond strength.[24]Speer et al. also reported that 
chlorhexidine did not affect the bond strength of metal brackets; however, it reduced the bond strength of 
ceramic brackets [25]. In this study, two concentrations of 0.2 % chlorhexidine were used to disinfect the 
orthodontic microimplants received from different manufacturers.  
 

Table 1: Overall intergroup comparative statistics between three study groups using One-way 
Anova F test 

 Mean SD One-way Anova F test p value 
Group A 

(0.2% CHX) 
86833.0 7421.8 F =10.705 p= 0.01* 

Group B 
(70% IPA) 

71433.0 8145.0 

Group C 
(UVC Light) 

39333.0 19295.0 

*p< 0.05 – significant difference 
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Graph 1: Comparative statistics of antibacterial efficacy of three study group in terms of colony 

forming unit 
 

Table 2: Pairwise comparative statistics of antibacterial efficacy of three study group in terms of 
colony forming unit using Tukey’s post hoc test 
Tukey’s post hoc test to find pairwise comparison 

Group Comparison Group Mean Difference p value, 
Significance 

Group A 
(0.2% CHX) 

vs 

Group B 
(70% IPA) 

15400.0 p =0.368 

Group C 
(UVC Light) 

47500.0 p =0.009* 

Group B 
(70% IPA) vs 

Group C 
(UVC Light) 

32100.0 p = 0.049* 

p>0.05 – no statistical significant difference                   *p< 0.05 – significant difference 
 
The exact mechanism exerted by chlorhexidine in destroying the bacteria is not yet clear. [26] However, it 
has been postulated that positively charged chlorhexidine molecules bind to the negatively charged lipid 
molecules of the cell membrane and interfere with the process of osmosis [26]. The other novel approach 
that can be used to reduce the bacterial contamination of orthodontic brackets is application of 
antimicrobial nanoparticles [27]. The different methods include coating of orthodontic brackets with a thin 
film of nitrogen-doped titania nanoparticles; combination of glass ionomer or resin-modified glass ionomer 
cements with fluorapatite, fluorohydroxyapatite, or hydroxyapatite nanoparticles; addition of titania, silica, 
or silver nanoparticles to acrylic orthodontic materials; and incorporation of nanofillers or silica/titania 
nanoparticles into orthodontic adhesives.[27]Studies have demonstrated that slightly higher 
concentrations of chlorhexidine are required to kill gram-negative pathogens than those required to kill 
the gram-positive pathogens [28,29.] Due to the presence of a permeable cell wall in the gram-positive 
bacteria, they are destroyed easily when compared to the gram-negative bacteria. Organisms present in 
were gram-positive bacteria [30]. Therefore, a lower concentration of 0.2 % chlorohexidine was adequate 
to destroy all the bacteria. 
Although unique, the current study has some potential limitations. As the study was conducted in in vitro 
conditions, further in vivo studies are required to support these findings. While orthodontic microimplants 
showed complete decontamination after treatment with 2% chlorhexidine, there is no data related to long-
term effectiveness of chlorhexidine to impede the growth of microorganisms. Overall, the results advocate 
that the orthodontic implants received from the manufacturer require suitable disinfection to safeguard 
the patients’ health. Furthermore, clinicians should be cautious about the use of contaminated appliances 
prior to administering in the oral cavity as it might affect the systemic health of the patients. 
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CONCLUSION 
In present study microbial colonies were found on implants. Then colonies will be observed under 
microscope to differentiate between gram positive and gram-negative bacteria. Bacterial count was 
determined in Colony Forming Units by digital colony counter. Then disinfective efficiency of 
Chlorhexidine, Isopropyl alcohol and UV light was determined. Orthodontic microimplants was sterilized 
in surgical grade paper in Autoclave at 1210 C temperature for 15 min to confirm absence of bacterial 
growth. These orthodontic microimplants contaminated with Staphylococcus aureus which was grown by 
using Tryptic soy agar. Then disincentive efficiency of 0.2% CHLORHEXIDINE, 70 % ISOPROPYL ALCOHOL 
and UV light was determined. Group C ( UV light ) was significantly best as compared to Group A (0.2% 
Chlorhexidine) and Group B ( 70 % IPA ).Group A and Group B does not have any significant difference. 
Clinician should take proper measures of sterilization and disinfection any surgical procedures. UV light 
was found more effective in sterilization as compared to 0.2 %  CHX and 70 % IPA. Further study will be 
needed to differentiate bacterial colonies. 
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