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ABSTRACT 

Aim of the study: The aim of this paper is to evaluate the color changes of orthodontic clear elastic ligature after 

soaking three days in dietary and medical medium. Material and methods: For the study were used modules of 

transparent elastic ligatures from four orthodontic brands: AO (American Orthodontics, USA), GAC (Dentsply-GAC, 

USA), O.T (Ortho Technology, USA), DB (DB-Orthodontics UK). These were soaked in 250 ml glasses with the 

following liquid medium: artificial saliva (control), fruit juice, coffee, red wine, solution with methylene blue (existing 

in tablets for oral-pharyngeal disinfection) and solution with revelator of bacterial plaque(pink). The glasses with 

solutions were kept for 72 hours in a 37 degree in an incubator and the pigmentation of the clear elastic ligature were 

photographed at an interval of 24, 48 and 72 hours, forty students observing differences in discoloration between the 

various types of orthodontic clear elastic ligatures. Analysis involved the use of scores according to the degree of 

staining, in which: 0 = nonpigmented ligatures; 1 = slightly pigmented; 2 = moderately pigmented; and 3 = heavily 

pigmented. Results: There were significant differences in discolouration depending on the type of elastomeric 

modules, immersion solution, and immersion period . 

 Key-words: Clear orthodontic elastic module, discoloration of elastomeric modules. 

INTRODUCTION 

    A few years ago, the classic orthodontic 

treatment targeted children and young 

people, many adults with malocclusions not 

trusting that they can straighten their teeth 

with orthodontic appliances. Unfortunately, 

the same mistrust also exists among some 

dentists, who believe that once the growth is 

complete, the crowding or malposition of the 

teeth cannot be corrected1,2. 

    Currently, we have seen an increase in the 

demand of adults for orthodontic treatment, 

which often want to straighten the teeth, but 

also to change the facial appearance and to 

obtain a good smile. Orthodontic treatment to 

adults involves some times an 

interdisciplinary collaboration between 

doctors specializing in orthodontics, 

periodontics, prosthetics, implantology, 

dento-alveolar and maxillofacial surgery3,4,5. 

    Fixed orthodontic appliances consist in: 

braces (the square metal or ceramic pieces 

bonded directly to the teeth), archwires 

(attached to the brackets, provides the force 

that helps move the teeth), elastic ligatures 
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(little rubber bands that are wrapped around 

the individual braces to hold the archwire in 

place). These elastic ligatures (elastic ties) 

are changed by orthodontists each visit so the 

archwire is tightened and the braces are 

adjusted. Single elastic ligatures come in a 

variety of colors but their size is usually 

uniform. Connected elastic ligatures are used 

by orthodontist to close spaces between the 

teeth, or move specific groups of teeth 

together at the same time 4,6,7,8. 

    Stainless steel wire ligatures are used in the 

same way as their elastic counterparts but 

they offer substantially more force between 

the bracket and the tooth. When the 

orthodontist straightens a tooth that may be 

twisted or turned, the archwire must remain 

securely in the slot of the bracket. A wire 

ligature is often used in the finishing phases 

of orthodontic treatment to keep the metal 

rectangular archwire securely tied into the 

bracket slot3,4.  

    The elastic ligatures is presented the most 

frequent in the form of power sticks holds 24 

molded ligatures, made of medical 

polyurethane (non-latex). Polyurethane is a 

polymer that is obtained by condensation of 

polyols combined with polyisocyanates, 

finally binding the molecules to carbamate 

(urethane) groups. By qualitative and 

quantitative chemical modification of the 

components that make up the polyurethane, 

can be obtained the staples for countless 

products such as: elastomers, high 

performance adhesives and seals, paints, 

fibers, packaging products, gaskets, 

condoms, cars components, in construction, 

furniture and in medicine 7,8,9. The 

manufacture of polyurethane elastomers 

involves several stages and is used matrix or 

injection molding process. The stamping 

process of the mold consists of two steps: the 

first uses an extrusion process to produce 

polyurethane sheets and in the second, the 

stamp cuts the sheet into the final shape and 

size4, 10,11.  

 

MATHERIAL AND METHODS 

 

    Orthodontic elastic ties can be colored 

(preferred by children, which change the 

color at each visit), gray, clear or semi-

transparent (pearl, tooth color, blue-pearl, 

etc.), the latter being preferred by adults, 

especially when they have ceramic 

brackets9,12. 

    Discoloration of transparent elastic 

modules affects the aesthetics of ceramic 

orthodontic appliances and for this reason 

many adult patients request be changed at an 

interval of 2-3 weeks, some patients even 

requesting the application of colored elastics. 

Clinically, we found the color change even of 

the elastic ligatures of various colors, but 

especially of the clear ones, the average 

orthodontic control being at 30 days. Thus, 

we have noticed the discoloration of the 

transparent elastics in yellow to light brown 

to the patients who regularly (daily) 

consumed coffee, tea, Coca-Cola, and in 

smoking patients the elastic ties were dark 

brown, especially in the anterior area. The 

patients who regularly consumed fruit and 

vegetable juices (orange, mango, carrots) the 

clear elastics were discolored in yellow to 

orange; the patients who sucked methylene 

blue tablets for the treatment of oral-

pharyngeal infections had elastics colored in 
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light blue, and women present in the anterior 

area the elastic orthodontic ligatures colored 

in light pink or light red, due to the colours of 

lipsticks13, 14, 15, 16. 

    Based on these clinical findings, we 

performed an in vitro study regarding the 

color stability and discoloration of four 

commercially available orthodontic clear 

elastic ligatures. 

    For the study were used twenty-four 

modules of transparent (clear) elastic 

ligatures from the following companies: AO 

(American Orthodontics, USA) – I, O.T 

(Ortho Technology,USA) -II, GAC 

(Dentsply-GAC,USA) - III, DB (DB-

Orthodontics UK)- IV. These were each 

immersed in six 250 ml glasses with different 

liquid media: artificial saliva (control) –a, 

fruit juice -b, coffee -c, red wine -d, solution 

with pink revelator of bacterial plaque (pink 

solution) –e and solution with methylene blue 

(existing in tablets for oral-pharyngeal 

disinfection)- blue solution – f (fig.1)

  

 
 

Fig.1 The clear elastic ligatures and the glasses with collored solutions 

 

    The glasses with dietary and medical 

medium and elastic ligatures were kept for 72 

hours in a 37 degrees thermostat environment 

and the color changes (pigmentation) were 

visualized and photographed at an interval of 

24, 48 and 72 hours, after the elastomeric 

chains were rinsed and air-dried. 

    The photos of the elastic modules was 

performed at 24, 48 and 72 hours, in natural 

light, at the same time of day, and the images 

were analyzed by 40 students. Analysis 

involved the use of scores according to the 

degree of staining, in which: 0 = 

nonpigmented ligatures; 1 = slightly 

pigmented; 2 = moderately pigmented; and 3 

= heavily pigmented, observing differences 

in discoloration between the various types of 

orthodontic clear elastic ligatures (fig.2).  
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       Fig.2 The images of pigmentation (color changes) of the clear elastic orthodontic ligatures 

after 24, 48 and 72 hours 

    As can be seen in the pictures, there were 

significant differences in discolouration 

depending on the type of elastomeric 

modules, immersion solution, and immersion 

period. 

    Another studies had used for measuring the 

discoloration a spectrophotometer, an 

instrument widely used because of its 

reliability and accuracy , but it is difficult to 

measure the colour of orthodontic 

elastomeric modules because of problems 

caused by the curvature of the elastomeric 

modules17,18,19. Also, images produced with a 

digital camera can be analysed using imaging 

software enabling the collection of 

quantitative colour parameters from the 

whole or parts of such images and is a more 

cost-effective and simpler process than the 

use a spectrophotometer. In addition, a very 

high and statistically significant correlation 

was found to exist between the 

spectrophotometer and digital camera for all 

of the Commission Internationale de 

l’Eclairage (CIE, 2004) 20,21,22.  
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RESULTS AND DISCUSSIONS 

    Given the color changes of the transparent 

elastic ligatures reported by patients and 

observed by orthodontists at each monthly 

orthodontic appointment, we performed an in 

vitro study to analyzed the pigmentation of 

clear orthodontic elastomers, after immersion 

in dietary and medical solutions. 

    In this study 40 students were analyzed the 

pictures of discoloration of twenty-four clear 

elastic orthodontic ligatures, performed at 24, 

48 and 72 hours after immersion of elastic 

ties in six different coloured solution. The 

students analyzed the discoloration using a 

scores according to the degree of staining (0 

= nonpigmented ligatures; 1 = slightly 

pigmented; 2 = moderately pigmented; and 3 

= heavily pigmented), and the qualitative 

results are shown in the diagrams in fig.3,4,5. 

 

 

Fig. 3 The diagrams of the qualitative results of analyzing the pigmentations of clear orthodontic 

elastic ligatures after 24 hours 
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Fig. 4 The diagrams of the results of analyzing the pigmentations of clear orthodontic elastic 

ligatures after 48 hours 

 

 

Fig. 5 The diagrams of the results of analyzing the pigmentations of clear orthodontic elastic 

ligatures after 72 hours 
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    In these diagrams is shown the subjective 

assessment of the degree of pigmentation of 

clear elastic ligature, observed by the forty 

students and the results help us establish the 

discolouration of clear orthodontic 

elastomeric modules depending on the type 

of module, the immersion solution, and 

immersion period, and to observed whether 

the cause of discolouration of these modules 

was simple staining or chemical 

decomposition. 

    Tables 1-4 show the average of 

discoloration analyzed by the forty students, 

depending on the time period of immersion, 

the solutions used and the brands 

manufacturing the clear orthodontic elastic 

modules, used in the study.  

 

Table 1 The everage of discoloration of AO clear elastic ligature 

At 24 hours 

AO Liquid 

Artificial 

saliva-AO 

Fruit juice-

AO Coffe-AO  

Red 

wine-AO 

Pink 

solution-AO 

Blue 

solution-AO  

 Average 0 1 1.3 1.95 1 1 1.041666667 

At 48 hours 

AO Liquid 

Artificial 

saliva-AO 

Fruit juice-

AO Coffee-AO 

Red 

wine-AO 

Pink 

solution-AO 

Blue 

solution-AO   

 Average 0.1 1.05 1.3 2.3 1.15 1.2 1.183333333 

At 72  hours 

AO Liquid 

Artificial 

saliva-AO 

Fruit juice-

AO Coffee-AO 

Red 

wine-AO 

Pink 

solution-AO 

Blue 

solution-AO   

 Average 0.1 1.35 2.2 2.5 1.05 1.6 1.466666667 

        1.230555556 

        

Total 

average for 

AO 

 

 

Table 2 The everage of discoloration of OT clear elastic ligature  

 At 24 

hours OT Liquid 

Artificial 

saliva-OT 

Fruit 

juice-OT 

Coffee-

OT 

Red 

wine-OT 

Pink 

solution-OT 

Blue 

solution-OT  

 Average 0 0.75 1.3 1.7 1 1 0.958333333 

At 48 hours 

OT Liquid 

Artificial 

saliva-OT 

Fruit 

juice-OT 

Coffee-

OT 

Red 

wine-OT 

Pink 

solution-OT 

Blue 

solution-OT   

 Average 1.2 1.2 1.25 1.25 1.15 1.3 1.225 

At 72  

hours OT Liquid 

Artificial 

saliva-OT 

Fruit 

juice-OT 

Coffee-

OT 

Red 

wine-OT 

Pink 

solution-OT 

Blue 

solution-OT   

 Average 0.05 1.2 1.95 2.35 1.1 1.55 1.366666667 

        1.183333333 

        

Total average 

for OT 
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Table 3 The everage of discoloration of GAC clear elastic ligature 

 At 24 

hours GAC Liquid 

Artificial 

saliva-GAC 

Fruit juice-

GAC 

Coffee-

GAC 

Red wine-

GAC 

Pink solution-

GAC 

Blue 

solution-

GAC   

 Average 0 0.65 1.2 1.6 1.05 1 0.916666667 

At 48 hours 

GAC Liquid 

Artificial 

saliva-GAC 

Fruit juice-

GAC 

Coffee-

GAC 

Red wine-

GAC 

Pink solution-

GAC 

Blue 

solution-

GAC   

 Average 0.1 1.1 1.1 2.15 1.25 1.3 1.166666667 

At 72  

hours GAC Liquid 

Artificial 

saliva-GAC 

Fruit juice-

GAC 

Coffee-

GAC 

Red wine-

GAC 

Pink solution-

GAC 

Blue 

solution-

GAC   

 Average 0.1 1.1 1.8 2.45 1.3 1.55 1.383333333 

        1.155555556 

        

Total 

average for 

GAC 

 

Table 4 The evarege of discoloration of DB clear elastic ligature 

 At 24 hours 

DB Liquid 

Artificial 

saliva-DB 

Fruit 

juice-DB 

Coffee-

DB 

Red 

wine-DB 

Pink solution-

DB 

Blue 

solution-DB   

 Average 0.1 1 1.35 2.1 1.05 1.1 1.116666667 

At 48 hours 

DB Liquid 

Artificial 

saliva-DB 

Fruit 

juice-DB 

Coffee-

DB 

Red 

wine-DB 

Pink solution-

DB 

Blue 

solution-DB   

 Average 0.15 1.05 1.5 2.25 1.25 1.45 1.275 

At 72  hours 

DB Liquid 

Artificial 

saliva-DB 

Fruit 

juice-DB 

Coffee-

DB 

Red 

wine-DB 

Pink solution-

DB 

Blue 

solution-DB   

 Average 0.2 1.65 2.25 2.45 1.45 1.55 1.591666667 

        1.327777778 

        

Total average 

for DB 

 

    Analyzing the everage, the lowest 

pigmentation was observed at 

GAC(Dentsply-GAC) ligatures, and the 

highest pigmentation was observed at 

DB(DB-Orthodontics) ligatures; AO 

(American Orthodontics) and OT (Ortho 

Technology) records intermediate results.  

    Also, the discoloration of clear elastomers 

was accentuated from one day to the next, and 

the lowest pigmentation was given by 

artificial saliva. The highest pigmentation 

was given by red wine and coffee (probably 

due to chemical decomposition) and the 

intermediate pigmentation was given by fruit 

juice, pink solution and blue solution.  

    In the intraoral environment the 

degradation of orthodontic polyurethane 

elastomeric modules may be associated with 

discolouration, being influenced by the oral 

flora, the temperature variation, the 
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mechanical effect of brushing and the food 
23,24,25.  

 

CONCLUSIONS 

    In this study, clear orthodontic elastomers 

are soaked into high-pigmentation solutions 

and analyzed after three days, kept at 37 

degrees thermostat environment and the 

discoloration (not affected by oral fluids, oral 

microflora, diet and oral hygiene) was 

subjectively analyzed by forty students. 

    The color stability of clear elastic ligatures 

is influenced by the exposure to a staining 

agent (microflora, diet, oral hygiene, etc.), 

cumulative exposure time, and commercial 

brand. For this reason, the esthetic appliances 

are negative influenced by the changes that 

occur in the color of esthetic orthodontic 

ligatures when exposed to the intraoral 

environment. Thus, the most demanding 

patients may insist on having the modules 

changed frequently, thus increasing the 

number of visits and total treatment cost.   

    The discoloration of elastomeric 

orthodontic modules may be reduced by 

determining the cause of discolouration and 

minimizing its potential consequences as 

much as possible, eventually by using some 

elastomers that resist color change

. 
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