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ABSTRACT 
 
Self-ligating brackets are ligature-less bracket systems that have a built-in mechanical component to seal the 

bracket's opening. In the field of orthodontics, self-ligating brackets were not a novel concept. It was used in 

orthodontics for an incredibly long period of time. A 1935 illustration of the edgewise connection of a 

Russell lock by Dr. Jacob Stoltenberg. Even now, more modern designs for similar brackets are being seen. 

The increasing popularity of self-ligating brackets has drawn in a larger number of bracket manufacturers, 

dealers, and customers. The various self-ligating bracket structures, justifications, and movements are the 

main topics of this narrative review. 

 

  

Introduction 

The orthodontic community has been fascinated 

by the concept of self-ligating brackets since the 

Edward Point era.1 The claimed benefits are 

fundamentally related to each self-ligating bracket, 

albeit the differentiation may change in their office 

to consistently explain these favorable conditions.2 

A safe passive or active ligation mechanism that 

guarantees consistent engagement of all brackets, 

reduced friction between the brackets and the 

archwire, allowing for increasingly rapid tooth 

movement, excellent control over tooth position 

due to appropriately sized brackets, reduced chair 

side time, and faster ligation and removal of the 

archwire.3 

 

With these advancements, there is a good chance 

that the typical treatment duration and the need 

for anchorage will be significantly reduced, 

particularly in situations where extensive tooth 

motions are required.4 
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This survey focuses on the many self-ligating 

bracket designs, advancements, and insights. 

 

Properties 

The belief that tie wings are used to ligate brackets 

has become so commonplace that it seems sense to 

enumerate the desired characteristics of any 

ligation system.5 The ligature needs to be strong 

and secure, guarantee that all of the brackets 

contact the archwire, show minimal friction 

between the brackets and the archwire, be quick 

and easy to use, enable easy attachment of the 

elastic chain, promote good mouth hygiene, and be 

enjoyable for the patient.6 Frequently The inability 

to provide and maintain full archwire engagement 

resulted in poor control over tooth movement; 

frictional qualities were increased; for elastomeric 

modules, tooth control was inferred from force 

decay; both wire and elastomeric ligatures 

occasionally became dislodged; oral hygiene may 

have been hampered, and wire ligation was a time-

consuming process. These are some of the 

proposed limitations of conventional ligation.7 

(Table 1) 

 

Definition 

"A bracket, which utilizes a permanently installed, 

movable component to entrap the archwire" is the 

definition of a self-ligating bracket.8 

 

“A Ligature-less system with a mechanical device 

built in to close off the edgewise slot” is what is 

meant to be understood by self-ligating brackets. 

Nine "Brackets that can attach to the archwire 

without the need for an additional ligature. Such 

brackets allow the archwire to pass through them 

more easily, potentially facilitating tooth 

movement. 

 

Philosophy 

The secret to self-ligation is light forces. Defenders 

suggest that because low force, low friction 

systems don't overload the muscles or damage the 

periodontal tissues, teeth can erupt into their 

physiologic position. Because the stresses 

produced by the small, modern archwires are too 

low to completely restrict the periodontal vascular 

supply, ischemia is not triggered in the 

surrounding periodontal tissues. Significant forces 

applied to teeth result in hyalinization in the field 

of the periodontal ligament, which stops tooth 

movement. 

 

Classification 

In modern orthodontic practices, three different 

types of self-ligating bracket systems are utilized: 

active, passive, and interactive. Systems that 

exhibit total passivity during treatment, systems 

that exhibit complete activity during treatment, 

and interactive systems—that is, capable of 

displaying either passivity or activity during any 

stage of treatment, depending on the clinician's 

level of care and direction. 

 

In motion, the flexible portion of self-ligating 

brackets is used to retain the archwire. Through 

elastic deformation, this flexible segment can store 

and release energy. It also forces the arch-wire 

slot. (Refer to Table 2) This gentle action applies a 

constant, mild push to the tooth and the tissues 

that support it, resulting in precise, controlled 

movement. (Illustration 1.1) 

 

The archwire is held in place by a rigid, moveable 

segment in passive self-ligating brackets. There are 

two designs for the passive self-ligating brackets. 

Examples of passive self-ligated brackets with an 

integral "C" clip over the years, as well as passive 

self-ligated brackets with a rigid slide (Figure 

1.2).Figure 1.3, Tables 3 and 4. The hybrid self-

ligating brackets are one of the key elements that 

define self-ligating and contain interactive 

components that are both active and passive.9 

 

American Orthodontics (Time brackets) made the 

presentation. The way this bracket system worked 

seemed to combine all the good aspects that the 

other systems fell short of, like low force and 

friction (passive) at the start of the treatment and 

torque and rotation control (active) during the 

middle and end stages of the treatment. Simple 

wire adjustments can be made with an easy-to-
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open/close clip system, low profile (low 

input/output ratios), and controlled detail 

completion in all three spatial planes. (Fig. 1.4)10 

 

Evolution of Self- ligating brackets 

The earliest self-ligating brackets were called 

Russell attachments, and they were created and 

launched in 1935 by New York orthodontic 

pioneer Dr. Jacob Stoltenberg. This bracket has a 

threaded, circular aperture on its surface that is 

fitted with a flat-head screw. The orthodontists are 

supported by this rapid and easy adjustment of the 

archwire. A basic watch repair screwdriver can be 

used to adjust the horizontal screw and get the 

necessary tooth movement. Regretfully, this design 

was not correctly acknowledged and was almost 

entirely removed from the market.(Picture 2.5) 

 

The Edge lock brackets were constructed in 1972 

by Eugene, Oregon's Dr. Jim Wildman. They 

included a spherical body with a stiff labial sliding 

top.

Figure 1: 1. Active Self Ligating Brackets, 2. Passive Self Ligating brackets with rigid slide, 3. Passive 

Self Ligating brackets with “C” clip, 4. Interactive Brackets. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: 5. Russell attachment, 6. Edge lock, 7. Mobillock, 8. Speed, 9. Time, 10. Twin lock, 11. Damon 

2 12. Damon 3MX, 13. In-Ovation. 
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The slide was moved occlusal for the installation of 

the archwire using a specialized opening tool. The 

bracket slot was transformed into a tube at the 

moment when the cap was tightly pressed with 

fingertips over the archwire. The brackets' 

interaction with the archwire was "passive" due to 

the external fourth wall's rigidity. The Edgelok was 

the pioneer of self-ligating brackets and the first to 

recognize any form of commercial success. 

(Illustration 2.6) 

 

Two years after the event, Dr. Franz Sanders of 

Ulm, Germany, discovered a comparative bracket. 

In order to spin the semi-circular labial disk away 

from any noticeable obstruction or near position, 

the Mobil-lock in 1980 required a unique tool.18 

 

The passive on the Edgelok did the same, 

transforming the brackets slot into a cylinder that 

precisely encased the archwire. Despite the 

simultaneous introduction of elastomeric ligatures, 

it is unclear why the Edgelok and Mobil-lock did 

not become more well-known. (Fig. 2.7) 

 

Dr. Herbert Hanson of Hamilton, Ontario, began 

creating self-ligating bracket models around the 

same time, and by 1980, those models had evolved 

into the fundamental speed design. The focal point 

of the Speed Brackets is a flexible, curving "Super-

Flexible Spring Clip" that occlusogeivally encircles 

the body of the scale-down bracket.19 Using a 

universal scale the gingival portion of the bracket 

body or a curved explorer is placed into the labial 

window to enable archwire installation, the clip is 

pushed occlusal and the gingival is compressed 

with finger pressure. (Fig. 2.8) 

 

With elastic deformation, the Spring clip gently 

applies a constant, gentle strain to the archwire, 

resulting in precise and regulated tooth 

development. According to Hanson, this is the 

"homing movement of the spring," or the speed 

brackets' ability to realign themselves in three 

dimensions until the archwire is fully inserted into 

the slot. This homing behavior is reactivated by 

any subsequent torqueing, tipping, or pivoting that 

occurs during tooth development. 1 Labial 

avoidance of the spring is the outcome. 

 

Dr. Erwin Pletcher's self-ligating Activa Brackets 

provided an additional choice in 1986. The 

cylindrical bracket body of the Activa brackets was 

encircled by a stiff, curving arm that twisted 

occlusal gingivally.20 Finger pressure could be used 

to move the arm into a "slot open" or "slot close" 

position. 

 

Another self-ligating type made its way into the 

business center in 1994. Time brackets, created by 

Dr. Wolfgang Heiler of Innsbruck, Austria, are like 

SPEED brackets in appearance, but they differ 

substantially in terms of construction and mode of 

operation.21 The arm is rotated gingivally into the 

slot open position or occlusal into the opening 

close position using a specific tool.8 

 

Time becomes a passive bracket as a result of the 

bracket's arm's rigidity, which prevents any 

meaningful contact with the archwire. (Fig. 2.9) 

 

Dr. Jim Wildman's second project, the Twin Lock 

brackets, was unveiled in 1998. A universal scaler 

is used to shift the level, rectangular slide, which is 

contained between the tie wings of an edgewise 

twin bracket, occlusally into the slot open 

position.18 After that, it moves gingivally while 

being compressed by the finger to hold the 

archwire in a passive position. Dr. Dwight Damon 

of Spokane, Washington, gave presentations in 

1996 and 1999 about comparative self-ligating 

bracket layouts. (Scheme 2.10) 

 

Damon SL brackets Damon SL brackets ("An 

Organization, San Diego, C A;) likewise wound up 

accessible in the mid-1990s and had a slide that 

folded over the labial surface of the brackets. A 

micro U-shaped wire spring lay under the slide and 

clicked into the two labial "bulges" on the slide to 

give positive open and close position These 

brackets were a positive advance forward, 

however, endured two huge issues—the slides 

some of the time opened unintentionally and they 
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were inclined to breakage. By and by, these 

brackets produced a considerable increment in the 

valuation for the capability of self-ligation.9 

 

In 2000, Damon 2 brackets (Ormco Corp.) were 

informed of the location of Damon SL's flaws. They 

used a U-shaped spring to regulate opening and 

closing on a comparable vertical slide exercise, but 

they placed the slide within the tie wings' safe 

house.22 These advancements completely 

eliminated inadvertent slide opening or breakage 

and sped up the use of self-ligation when 

combined with the advent of metal injection 

molding assembly, which permits closer 

resiliences.10 (Illustration 2.11) 

 

Brackets for Damon 3 and Damon 3 MX in 2004 

(Ormco Corp.) Having a different location and 

function for the holding spring has resulted in a 

straightforward and safe opening and closing 

system.11 Furthermore, Damon 3 brackets have a 

semi-esthetic appearance. Nevertheless, there 

were three major problems with the first Damon 3 

brackets: a high bond failure rate, metal 

partitioning from reinforced resin components, 

and broken tie wings.22 This was most likely 

caused by the greatly increased value placed on 

what self-ligation could accomplish as well as the 

makers' increased prominence in allocating 

resources to problem solving.12 (Fig. 2.12) 

 

GAC In-Ovation brackets: These have a twin design 

but are otherwise identical to SPEED brackets in 

both origin and configuration.18 There hasn't been 

any actual disruption or revelation of the clips, and 

they have a solid, substantial structure. There are a 

few obvious but very small burdens in the 

brackets. To begin with, opening some brackets 

can be challenging.13 

 

Smaller brackets for the front teeth became 

available in In-Ovation R (Reduced) in 2002. In 

terms of more obvious spacing between bracket 

lengths, this narrower width is well appreciated. In 

addition, In-Ovation brackets have an active clip.18 

(Fig. 2.13). For improved aesthetics, Lingual Self-

ligating Brackets In-Ovation L In-ovation C 

(Ceramic) are currently available with an 

unfinished ceramic face. (Refer to Figure 3.14).14 

 

Philippe self-ligating brackets were introduced by 

Aldo Macchi in 2002.24 The lingual tooth surfaces 

can be directly glued to these brackets. There are 

only first and second request movements possible 

in these brackets; there are no slots. There are four 

different types of Philippe brackets available: a 

regular medium twin (which is used frequently), a 

narrow single-wing bracket (lower incisors), a 

gigantic twin, and a three-wing bracket for using 

basic third-order movements and attaching 

intermaxillary elastics.15 

 

Use a Haideman spatula to open these bracket 

wings. With a Weingart utility plier, brackets are 

close together. (Fig. 3.15 ) 

 

The first translucent self-ligating brackets were 

introduced in 2003 and were called Oyster Self-

ligating Brackets. It was made with a glass-

reinforced, strong fiber polymer. Caps can be 

removed and then replaced.16 

 

Smart clip: The Smart ClipTM self-ligating brackets 

were introduced by 3M Unitek in 2004. Unlike 

previous self-ligating brackets, they lack a slide or 

clip to hold the wires. Instead, it has a nickel-

titanium cut that holds the wire in place on both 

sides of the twin brackets. Using finger pressure, 

the archwire is embedded by pushing it past the 

flexible clasp. This calls for a 3M UnitekTM 

custom-made device.17 (Fig. 3.16 ) 

 

Phantom is a polychromic self-ligating bracket that 

was also showcased at the June 2006 ESLO 

meeting in Venice. After the lingual surfaces of the 

teeth are arranged, any irregularities are filled 

with flowable composite, and the brackets are 

directly bonded in the mouth. 

 

Opal (Ultradent): Designed in 2004, the Opal 

brackets are an aloof style. It is made of a 
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composite polymer bonded with translucent 

fibers.18 

 

Its one-piece, sleek design features an integrated 

lid mechanism that allows it to self-ligate. 

 

Using a specialized tool, the opening is done from 

the incisal direction.19 At first, it was quite 

aesthetically pleasing. The opal brackets are 

smooth and delicate on the sensitive tissues. Its 

position is logically straightforward, and its 

excellent markings are easy to read. It is best to 

have a hygienist or other dental human services 

professional clean the braces. The bracket 

effectively stains.20 

 

Opal M (Ultradent): Made with a metal injection 

molding technology (MIM), the Opal M brackets 

are passive and were manufactured. 

 

 

 

 

Figure 3: 14. In-Ovation C, 15. Philippe Brackets, 16. Smart clip, 17. Bio-Quick, 18. Clarity SL, 19. Alias. 
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Conclusion 

The narrative review in this article demonstrates a 

portion of some self-ligating systems that will 

replace the ligating systems in the future. In the 

meantime these are minimal costly, and this can be 

weighed against the numerous long stretches of 

clinical time they spare. While further refinements 

are attractive and further examinations basic, 

current brackets can convey quantifiable 

advantages without lifting a finger of use. The long, 

slow, yet quickly accelerating ascend to noticeable 

quality of self-ligation has accordingly brought 

plenty of issues about brackets design, treatment 

procedure, and treatment objectives. A few 

inquiries are moderately simple to research. 

Others are progressively hard to measure, yet are 

drawing in a lot nearer and increasingly able 

consideration on the grounds that their clinical 

significance is a lot more significant. 
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