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Staining Ability of Turmeric-Persica Solution 
and Turmeric-GC-MI Plus Paste on Remnant 
Adhesive Resin after Bracket Debonding

IntrOductIOn
The first step of fixed orthodontic therapy is bonding the brackets 
to the enamel surface of the teeth by a resin adhesive which should 
be removed at the completion of treatment while debonding. 
Commonly, some resin adhesive might remain on the teeth surface 
after bracket debonding which need to be thoroughly removed 
in order to prevent the accumulation of plaque and acting as a 
mechanical irritation to the gingiva that could increase the incidence 
of periodontal problems [1,2]. Also, discolouration of adhesive due 
to the poor adhesive removal would become a source of patient 
dissatisfaction. 

Since the adhesive used in orthodontics is tooth-coloured, the 
process of adhesive cleanup could be problematic and time-
consuming [3]. Determining the precise boundaries of adhesive and 
enamel is difficult which may cause the iatrogenic enamel damage [4]. 
In routine practice, usually this process is done by visual inspection 
under unit light and tactile sensation. However, this greatly depend 
on the experience and skills of the practitioner [5].

Various methods have been introduced in an effort to reduce 
the operator-sensitivity of the adhesive detection procedure. 
Applications of ink dye and 0.2 brilliant green solutions are some 
examples [6]. Rachala MR et al., introduced a method of contrasting 
the residual adhesive with articulating paper [7]. However, they are 
toxic and not FDA approved and are used only in forensic dental 
identification [8,9]. Also, using ultraviolet light and quantitative light-
induced fluorescence have been proposed to be useful in detecting 
the adhesive resin, based on the different fluorescence properties 
between natural teeth and adhesive resin [10-14] which is not truly 
practical because the fluorescence emission is better visualised 
in a dark environment [12]. In addition, most of these techniques 
require expensive equipment [13,14]. Because of these limitations 
developing a simple practical method using FDA approved agents 
which could disclose the composite is extremely in demand. Abdallah 
MN et al., reported that the solution of turmeric in combination with 
methylene blue could efficiently stain the composite [6].

The aim of this study was to provide a media for staining protocol 
of Abdallah MN et al., in order to make it more applicable in clinical 
situations. Persica solution and GC-MI Plus paste were chosen 
to be used as the media for turmeric. Persica is a FDA approved 
herbal mouthwash, commonly prescribed for fixed orthodontic 
patients [15]. GC-MI Plus paste is a tooth paste containing 900 
ppm fluoride which is also extremely recommended for patients 
during or immediately after orthodontic treatment [16]. Although 
the active substance for dying the composite (turmeric), was similar 
in both study groups, using a vehicle to simplify applying turmeric 
was assumed to have possible effects on colouring properties of 
turmeric. Therefore, this study compared the staining effects of 
turmeric-persica solution and turmeric-GC-MI Plus paste.

MAterIAls And MethOds
This study was approved by the Committee on Ethics of the School 
of Dentistry at the Shahid Sadoughi University of Yazd, Iran.

case selection
This in-vitro study was conducted in Yazd dental lab during 
September 2017 to October 2017. Sample size was determined 
to be 40 extracted teeth based on similar studies [17,18]. To be 
included in this study, teeth must be caries-free (extracted due to 
orthodontic treatment) and with intact buccal surface. Teeth with 
any evidence of crack, fracture or discolouration on buccal surface 
were excluded from the study. All the teeth (premolars) were 
mounted in dental stone blocks. Forty metal brackets were bonded 
to the central part of buccal surface of the teeth using Transbond XT 
adhesive (3M unitek, USA). Teeth were stored in distilled water for at 
least 24 hours allowing for polymerisation to be completed. 

staining Process
Brackets were debonded and the samples were divided into two 
groups of 20. Each group was treated with one of the following 
materials for 30 seconds:
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ABstrAct
Introduction: Cleanup, the tooth-coloured adhesive used in 
orthodontics is time-consuming which may cause the iatrogenic 
enamel damage. Various techniques have been proposed to 
reduce the operator-sensitivity of the composite detection 
procedure. Applications of ink dye and 0.2 brilliant green 
solutions and articulating paper are some examples.

Aim: To compare the staining effects of Turmeric-Persica 
solution and Turmeric-GC-MI Plus paste on remnant adhesive 
on teeth after bracket debonding. 

Materials and Methods: Forty metal brackets were bonded to 
40 caries-free extracted premolars. After debonding, teeth were 
randomly divided into two groups of 20 each. Teeth in Group 1 (G1) 
were immersed in Turmeric-Persica solution while in Group 2 (G2) 

Turmeric-GC-MI Plus paste was applied to the buccal surface of the 
teeth. After rinsing and drying, all the specimens were photographed 
under standard situations and analysed by MATLAB software to 
evaluate the colour differences between enamel and adhesive. 
Collected data were statistically analysed by SPSS version 16.0 
and compared by Mann-Whitney U test. The significant level was 
considered to be 0.05.

results: The mean cross-border yellowness was significantly 
higher in G2, turmeric- GC-MI Plus paste, than G1, turmeric-
persica solution. (with a p-value: 0.005).

conclusion: Turmeric powder mixed in GC-MI Plus paste could 
be used as a disclosing material for adhesive resin applied to 
tooth surface.
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group Mean±SD Maximum Minimum result*

1 0.10±0.03 0.15 0.04
p-value< 0.05

2 0.26±0.12 0.65 0.19

[table/Fig-3]: Comparison of yellowness (obtained by MATLAB) in study groups. 

stAtIstIcAl AnAlYsIs
The collected data was entered to a computer and statistically 
analysed using SPSS software version 16. Since the variables of this 
study were continuous and not normally distributed Mann-Whitney 
U test was chosen to compare the results of study groups.

results
In all of the studied samples, the contrast was found at the enamel-
composite border. The mean cross-border yellowness was higher in 
group 2 (turmeric-GC-MI Plus paste) than group1 (turmeric-persica 
solution). Mann-whitney test showed that this difference between 
groups was statistically significant (p<0.05). [Table/Fig-3] illustrates 
the descriptive values of yellowness in study groups.

group 1: Turmeric-Persica solution: Based on Abdallah MN et 
al., study [6], 0.1 gram of turmeric powder (ParsiTeb, Shiraz, Iran) 
was dissolved in 100 ml ethanol. Then, 100 ml persica (Pursina 
pharmaceutical Co, Iran) was added. Teeth were immersed in the 
prepared solution for 30 seconds.

group 2: Turmeric-gC-Mi Plus paste: Turmeric solution was 
prepared same as the first group then it was dissolved in 40 gram 
GC-MI Plus paste (GC Co., Ltd., Japan). This creamy agent was 
rubbed to the buccal surface of the samples by an applicator for 
30 seconds. 

After 30 seconds, teeth were thoroughly rinsed and dried with an 
oil free air spray. 

colour Analysis [19]
After the staining, to examine the colour difference between the 
stained adhesive remaining and adjacent enamel surface some 
colour features were extracted from the images of the teeth. The 
images were taken with a Nikon CoolPix (Nikon Inc, Japan) with the 
resolution of 3264 x 2448 pixels. To take images under standard 
and repeatable situation, a box with a hole for camera lens and 
a step at the other side for resting the samples was created. 
Therefore an equal and stable distance between camera and teeth 
was maintained. The extracted colour features included R, G, B, L*, 
a*, b* and C, M, Y, K values. RGB colour space is defined by the 
three chromaticity components of the red, green, and blue, L*a*b* 
colour space consists of luminance or light intensity (L*), intensity 
of red to blue (a*) and intensity of green to blue (b*). CMYK colour 
space stands for Cyan, magenta, yellow and black. For colour 
feature extraction, a Region Of Interest (ROI) with 15*15 pixels was 
considered. The regions of interest from images were cropped, 
which were two regions inside the resin adhesive region and two 
around on the tooth [Table/Fig-1]. Colour differences between 
adhesive and enamel was evaluated both at right and left to increase 
the accuracy. The process of extracting colour features from the 
images was conducted in Matlab (ver 2015a, Mathworksinc, US). 
The flowchart of this process is shown in [Table/Fig-2]. 

To capture the best composite-enamel contrast and eliminate the 
effects of environment light, teeth were imaged twice under the 
same conditions except for the flash light that was on or off. The 
flash was on for all samples and once off for all cases again, then 
the best images were selected. Since each image was compared 
with itself (enamel surface was compared to adhesive surface) via 
MATLAB software, flash light would not be a confounding factor. 

Analysing all ten factors, the mean differences of yellowness (1-green) 
was found to be the most relevant factor in showing the adhesive-
enamel contrast; therefore it became the fundament of our analysis. 

[table/Fig-1]: Regions of interest: Two regions inside the resin adhesive region 
and two around on the tooth.

[table/Fig-2]: Flowchart of colour analysis process.

dIscussIOn
Several studies showed that colour stability of adhesive resins could 
be affected by foods and drinks such as red wine, coffee and tea 
[20,21]. Cörekçi B et al., reported that using 6 different orthodontic 
adhesive resin, composite discolourations occurred when the teeth 
were immersed in tea, cola, coffee, red wine and yogurt [22]. Turmeric 
and red wine caused the highest discolouration in all adhesive 
resins tested in a previous work [23]. Abdallah MN et al., reported 
that a solution of 0.1 gram turmeric powder in 100 ml ethanol could 
efficiently colour the composite so that the practitioner could easily 
distinguish the boundaries of composite from the enamel surface 
[6]. However, application of an alcohol solution in clinical practice 
might not be healthy nor easy for the patient [24]. Therefore, this 
study was designed to evaluate the staining ability effects of two 
different media for turmeric in an attempt to make this potential 
disclosing agent more practical. 

Results of this study showed that application of turmeric- GC-MI 
Plus paste statistically made more enamel-adhesive contrast than 
turmeric-persica solution. This could be explained by the fact 
that in G1, teeth were immersed in the disclosing agent while in 
G2 disclosing paste was applied on a controllable area of enamel. 
Obviously immersion would expose the enamel to the disclosing 
agent much more than paste application. Also, the difference in 
the vehicle used can be the reason for more uptake of stain in the 
paste. This requires more chemical analysing investigations to fully 
clarify the exact reason.

During orthodontic treatment usually the gingival tissue is inflamed 
and white spots might form on enamel surface [25]. Literature 
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suggested prescribing antibacterial mouth rinse and low-fluoride 
toothpastes during and/or after the orthodontic treatments 
particularly for patients with poor oral hygiene [26,27]. Therefore, it 
is an additional advantage to use persica or GC-MI Plus paste as a 
media for disclosing agent.

lIMItAtIOn
The main limitation of this study was in-vitro examination of the 
samples while the conditions of oral environment particularly the 
biofilm on teeth surfaces might affect the amount of colour uptake. 
Also, taking photographs for analysing the difference of colour 
between enamel and adhesive would not be easy to perform in daily 
clinical use. One more limitation was that thermocycling was not 
done in the present study to simulate the oral environment. Also 
not using the artificial saliva is the shortcoming of this research. 
Therefore, future studies must be done in-vivo examining variety 
of the concentrations to find a disclosing agent which easily could 
be detected with bare eyes. It is also recommended that further 
clinical studies should be done for investigation of the effects of this 
suggested disclosing material on different orthodontic adhesives.

cOnclusIOn
GC-MI Plus paste is an appropriate media for turmeric in order to 
dye the adhesive as a disclosing material.
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