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INTRODUCTION

In  modern  orthodontics,  the  evolution  of  bracket  technology  and  wire  materials  has  led  to  more  efficient,  comfortable,  and  predictable  treatment
outcomes. Among the most significant advancements is the Damon System, a passive self-ligating bracket system that utilizes a unique approach to
tooth movement. Central to the success of this system is the Damon Archwire Sequence, a carefully curated progression of archwires designed to
deliver light, continuous forces while minimizing friction and patient discomfort.
Understanding the Damon archwire sequence is essential for orthodontic professionals seeking to optimize treatment efficiency and achieve stable,
aesthetic results. This article provides a comprehensive overview of the sequence, the philosophy behind it, the types of wires used, and the clinical
advantages  it  offers  over  traditional  methods.  Whether  you  are  a  seasoned  orthodontist,  a  resident  in  training,  or  a  dental  professional  exploring
advanced treatment options, this guide will equip you with a thorough understanding of how the Damon archwire sequence works in practice.

WHAT IS THE DAMON SYSTEM?

Developed by Dr. Dwight Damon in the 1990s, the Damon System is a passive self-ligating bracket system that eliminates the need for elastic or
metal ligatures to hold the archwire in place. Instead, the brackets feature a built-in sliding mechanism that gently locks the wire into the slot. This
design dramatically reduces friction between the wire and the bracket, allowing teeth to move more freely under the influence of light forces.
The Damon system is not merely a bracket; it is a treatment philosophy that emphasizes the use of high-tech wires, minimally invasive mechanics,
and a focus on facial aesthetics. The Damon archwire sequence is the backbone of this philosophy, as the specific order of wires dictates the rate,
direction, and quality of tooth movement throughout treatment.

THE PHILOSOPHY BEHIND THE DAMON ARCHWIRE SEQUENCE

The Damon archwire sequence is rooted in the principle of biologic orthodontics, which respects the body's natural adaptive capacity. Traditional
orthodontic approaches often rely on heavy forces and elastic ligatures to move teeth, which can lead to root resorption, pain, and prolonged
treatment times. In contrast, the Damon sequence uses a series of lightweight, superelastic wires that deliver gentle, continuous forces. This
approach allows the teeth to move within the physiologic limits of the periodontal ligament, promoting faster alignment with less discomfort.

Light Forces and Biologic Compatibility
One of the core tenets of the Damon system is the use of extremely low force levels during the initial alignment phase. The sequence begins with
very thin, highly flexible wires that can express the full range of bracket prescription without binding. As treatment progresses, the wire dimensions
increase gradually, providing more torque control and structural stability. This gradual progression ensures that the forces applied to the teeth never
exceed the optimal threshold for efficient movement.

Low Friction and Passive Self-Ligation
Because the Damon brackets are passive self-ligating, the archwire slides freely within the slot. This low-friction environment is critical to the success
of the archwire sequence. In traditional ligated brackets, friction can inhibit the expression of the wire's properties, leading to slower alignment and a
greater need for wire changes. The Damon archwire sequence leverages the low-friction design to maximize the effectiveness of each wire, allowing
for longer intervals between adjustments and fewer wire changes overall.

STAGES OF THE DAMON ARCHWIRE SEQUENCE

The  Damon  archwire  sequence  is  typically  divided  into  three  distinct  phases,  each  with  specific  objectives  and  wire  selections.  While  individual
variations exist depending on the patient's malocclusion, the following sequence represents the standard protocol used in most Damon treatment
plans.

Initial Leveling and Aligning Phase
The primary goal of the initial phase is to correct crowding, rotations, and minor irregularities. This phase typically uses very thin, highly flexible wires
that can be fully engaged even in severely misaligned arches.

Wire type: Copper Nickel-Titanium (CuNiTi) or thermal NiTi
Typical dimensions: 0.013 inch, 0.014 inch, or 0.016 inch

Duration: 8 to 12 weeks per wire

These wires are notable for their superelasticity and shape memory. When cooled, they become highly malleable and easy to engage; when heated to
oral temperature, they exert a gentle, continuous force that guides teeth into alignment. The initial Damon archwire sequence in this phase rarely
requires more than two or three wire changes before moving to the working phase.

Intermediate Working Phase
Once basic alignment is achieved, the focus shifts to consolidating the arch form, closing spaces, and beginning torque expression. The wires used in
this phase are thicker and stiffer, but still retain enough flexibility to be comfortable for the patient.

Wire type: Copper NiTi or Stainless Steel
Typical dimensions: 0.016 x 0.025 inch or 0.018 x 0.025 inch
Duration: 8 to 12 weeks per wire

In this phase, the Damon archwire sequence takes advantage of the rectangular cross-section to initiate torque control. The copper NiTi wires in these
dimensions provide an excellent balance of force delivery and patient comfort. For cases requiring space closure or more rigid mechanics, stainless
steel wires of equivalent dimensions may be used.

Finishing and Detailing Phase
The final phase of the Damon archwire sequence is dedicated to perfecting the occlusion, aligning root positions, and achieving fine detailing. The
wires used here are the stiffest and most precise in the sequence.

Wire type: Stainless Steel or Titanium Molybdenum Alloy (TMA)
Typical dimensions: 0.019 x 0.025 inch or 0.021 x 0.025 inch
Duration: 12 to 16 weeks or longer

These heavy rectangular wires fully express the bracket prescription, ensuring that the roots are positioned correctly within the alveolar bone. The
finishing phase is often the longest in the Damon archwire sequence, as it requires careful monitoring of occlusal contacts and interarch relationships.
Some clinicians prefer TMA wires in this stage due to their lower stiffness compared to stainless steel, which reduces the risk of root resorption during
final detailing.

TYPES OF WIRES USED IN THE DAMON SEQUENCE

The  selection  of  wire  materials  in  the  Damon  archwire  sequence  is  not  arbitrary.  Each  wire  type  offers  distinct  mechanical  properties  that  are
leveraged  at  specific  stages  of  treatment.

Copper Nickel-Titanium (CuNiTi) Wires
CuNiTi wires are the most commonly used wires in the early and intermediate phases of the Damon sequence. They contain a small percentage of
copper, which enhances their thermal responsiveness and lowers the force plateau compared to standard NiTi wires. This results in a more consistent,
gentle force over a wider range of activation. CuNiTi wires are available in several thermal variants, allowing the clinician to select the activation
temperature that best suits the patient's needs.

Stainless Steel Wires
Stainless steel  wires offer  high stiffness,  excellent  formability,  and precise torque expression.  They are typically  used later  in  the Damon archwire
sequence when the primary objective is to maintain arch form, close spaces, and finalize root positions. Stainless steel wires can be bent and adjusted
to create individual tooth movements, making them indispensable during the finishing phase.

Titanium Molybdenum Alloy (TMA) Wires
TMA wires are a beta-titanium alloy that combines moderate stiffness with excellent springiness. They are often used as an alternative to stainless
steel in the finishing phase, especially in cases where a lighter force is desirable. TMA wires are also weldable and solderable, which allows for the
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addition of hooks or stops without compromising the wire's integrity. Their use in the Damon archwire sequence is particularly common in non-
extraction cases where minimal space closure is required.

ADVANTAGES OF THE DAMON ARCHWIRE SEQUENCE

The Damon archwire sequence offers several clinical advantages over conventional wire sequences used with traditional brackets.

Fewer wire changes: Because the low-friction environment allows each wire to work more efficiently, the sequence typically requires only 4 to
6 wire changes per arch over the entire treatment duration.
Reduced chair time: The passive self-ligating mechanism eliminates the need for ligature placement and removal, making wire changes
faster and more predictable.
Enhanced patient comfort: The use of light, continuous forces minimizes pain and discomfort, especially during the initial alignment phase.
Shorter overall treatment time: Many studies have shown that the Damon system, combined with its archwire sequence, can reduce
treatment duration by several months compared to conventional techniques.
Improved oral hygiene: Without elastic ligatures, there are fewer areas for plaque accumulation, contributing to better periodontal health
during treatment.

COMPARISON WITH TRADITIONAL ORTHODONTIC SEQUENCES

Traditional  orthodontic  sequences  typically  begin  with  light  round  NiTi  wires  and  progress  through  a  series  of  increasingly  stiff  wires,  often  using
stainless steel for the working and finishing phases. However, because traditional brackets require elastic or steel ligatures, the force transmitted to
the teeth is significantly influenced by friction. This often necessitates more frequent wire changes and higher force levels to overcome binding.
In contrast, the Damon archwire sequence relies on the bracket's passive self-ligation to reduce friction, allowing the same wire dimensions to
achieve more movement over a longer period. This translates to fewer appointments, less discomfort, and a more efficient overall treatment process.
Additionally, the Damon sequence tends to use copper NiTi wires for a longer duration than traditional sequences, capitalizing on their thermal
properties to maintain gentle forces even after several weeks in the mouth.

CLINICAL CONSIDERATIONS AND BEST PRACTICES

To achieve the best results with the Damon archwire sequence, clinicians should adhere to a few important principles.

Respect the sequence order: Skipping wire sizes or progressing too quickly can result in inadequate torque expression, poor alignment, or1.
iatrogenic damage. Each wire in the Damon sequence is selected to build upon the previous one.
Use full2.


