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Archwires are a very important and 
integral part of treatment with fixed 
orthodontic appliances, with the 
development in the field of orthodontics



Many newer arch wires have came up that

provide a clinician variety of options to choose from.

provide a lot of advantages over conventional wires in terms of: 

• Efficiency,

• Total treatment time, 

• And finishing.
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Speed System



Our goal as orthodontists should be to increase efficiency rather than 
accelerate treatment, because if efficiency is improved, accelerated 
treatment will follow.
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Various newer archwires includes: 

supercable, 

copper NiTi,

timolium,

titanium-niobium, 

bioforce wires, 

wires specifically designed for speed self ligating brackets, 

smart arch wire,

bactericide niti wire coated with silver nano particles etc
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Copper NITI Wires

• Introduced by Rohit Sachdeva,

• Produced  by Ormco company in 1994

which contains 5-6% copper, and 0.5- 5% chromium in addition to 
nickel and titanium. 

Copper is added

Adv>         Decreases energy loss during unloading

Disadv>     Increases phase transformation temperature above that of 
the oral cavity.

Chromium is added to return phase transformation temperature to 
27 ℃.
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Copper NITI Wires

Unloading force more closely resembles the loading force, due to 
reduced mechanical hysteresis.

This makes it easier to insert large sized rectangular wires without 
creating undue patient discomfort.
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Type I: (AF =15 ℃)
It generates very high force and has few clinical indications.

Type 2: Super-Elastic
(AF= 27 ℃) It generates highest force among all the types. 
It is best used : 
• Patients who have an average or higher pain threshold,
• In mouth breather patient.
• Patients with normal periodontal health
• and patients where rapid tooth movement is required and force system 

generated by the wire is constant. 
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Types of Copper NiTi:



Type 3:Thermo-Active

(AF=35 ℃)

• It generates force in mid range, Activated at normal body temperature.

and best used in:

• patients who have a low to normal pain threshold, 

• periodontium normal to slightly compromised, 

• and when low forces are desired.

• When earlier engagement of full-size wires and sustained unloading forces 
at body temperature is desired, this is the ideal wire.
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Type 4 : Thermo-Active

(AF=40 ℃)

These wires generate forces when mouth temperature exceeds 40 ℃
(after consumption of hot food and beverages). 

It is best used in :

• patients who are sensitive to pain(low pain threshold), 

• with compromised periodontal condition 

• and poor patient cooperation.

• choice for patients scheduled for long intervals between visits.
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Forms
&sizes: :
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Titanium Niobium Wires
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It was introduced in early 1995 by DR ROHIT SACHDEVA & Manufactured by Ormco
PROPERTIES: 

• Ti- nb is soft and easy to form, yet it has the same working range of stainless steel. 

• Its stiffness is 20% lower than TMA and 70% lower than stainless steel.

• Ti-nb wire have a larger plastic range, similar activation and deactivation curves and relatively low 
spring back. 

Clinical applications: The low spring back and high formability of the titanium-niobium archwire allows 
creation of finishing bends Hence, this wire can be used as an finishing archwire.

( J. Clin orthod res. 2000 feb;3(1):6-14)
(Acta of Bioengineering and Biomechanics Original paper Vol. 22, No. 1, 2020)
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Medical Grade Titanium Alloy Wires 
As nickel, copper, molybdenum and chromium are 
allergen so medical grade titanium alloy is a pure 
titanium alloy, which is ideal for most sensitive 
patients. 
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Speed Super Cable:

In 1993, Hanson combined the mechanical advantages of multistrand cables with 
the material properties of superelastic wires to create a superelastic nickel titanium 
coaxial wire, called the Supercable. 

It was found that both .016” and .018” Supercable wires exerted only 36-70% of the 
force of .014” regular nickel titanium wires and less than 100g of unloading force 
over a deflection range of 1-3mm. 

Supercable thus demonstrates optimum orthodontic forces for the periodontium. 
This wire, comprises seven individual strands that are woven together in a long, 
gentle spiral to maximize flexibility and minimize force delivery.

The superelastic properties of Supercable allow full bracket engagement with 
extremely low unloading force delivery. The ideal initial archwire has superior 
strength and flexibility, resists permanent deformation, and maximizes both patient 
comfort and physiologic tooth movement.
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Hills Dual Geometry Archwire:

It has been engineered to be an optimal wire for sliding mechanics in the posterior 
segments via a polished round posterior segment while ensuring maximum 
anterior incisor crown torque control with a square anterior segment.

The archwire is constructed with an ultra high tensile strength stainless steel with 
optimum stiffness. 

The Hills archwire is available in 2 sizes:

0.018x0.018 inch anterior with 0.018 inch round posterior for the 0.018 slot

and 0.021 x 0.021 inch anterior with 0.020 inch round posterior for the 0.022 slot. 
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Speed Finishing Archwires :

The beveled labial-gingival shape of “SPEED” finishing archwires encourages full 
expression of the interaction between the superelastic spring clip, the archwire, 
and the archwire slot. Any deviation of the bracket position relative to the wire 
results in deflection of the spring clip, which stores appropriate energy for recovery 

This energy is released gently through precise 3 dimensional tooth positioning. In 
addition, this quarter round archwire shape facilitates wire insertion and spring clip 
closure. 

The rounded edge of the archwire is always directed occlusally in the labial-gingival
in either arch. The wires are available in either:

0.017x0.022 inch for the 0.018 slot or

0.020x 0.025 inch for the 0.022 slot .
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Smart Arch Multi-Force Superelastic Archwires :
are manufactured by the method-known as multiple memory material technology-

which precisely programs transition zones as narrow as .001" in a crosssection of shape-
memory alloy wire.

For example, 10 separate superelastic unloading zones can be programmed into a Copper NiTi
wire.

Smart Arch archwire programming was based on specific PDL compressive stress values
derived from Viecilli and Burstone’s finite element modeling of digital dental templates.

The result is an archwire with seven specific zones preprogrammed to apply appropriate forces
to each individual tooth, both maxillary and mandibular .

Smart Arch archwires deliver physiologically optimized forces over an extended period. With
carefully applied orthodontic mechanics,

Smart Arch wires can shorten the lag phase, reduce adjustment and reactivation requirements,
and avoid indeterminate mechanics, thus increasing orthodontic efficiency.

An ideal treatment sequence begins with an .016" Smart Arch Copper NiTi wire, moves into an
.018" × .025" Smart Arch Copper NiTi wire, and finishes with either TMA or stainless steel
archwires.
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Comparison of ideal force (red line) and forces delivered by traditional nickel titanium archwires (dotted line) and 
SmartArch archwires (blue)



Basic considerations involved in Smart Arch diagnosis, treatment 
planning, and biomechanics include the following:

Wire placement: Bend the archwire to create stress-induced martensitic 
transformation. Any type of mild to moderate (1- 3mm) bend will suffice. 
Avoid sharp bends that cause permanent deformation and wire breakage.
Patience: Let the wire work. Allow time for the lag phase to finish and 
frontal resorption to take over. Any removal or adjustment of the wire causes 
a reversion to the lag phase. Resist the tendency to adjust too frequently. 
Whole arch: Bond as many teeth as possible, including including second 
molars and blocked-out teeth, right from the start. This allows the biology to 
work consistently across the entire arch. Orthodontists will need to shift 
their paradigm from an “adjust at every appointment” (tinkering) mentality 
to an attitude of observing the body’s response to the mechanics and 
allowing the technology to work. Overactivation of Smart Arch wires reverts 
the patient into the lag phase, reducing efficiency and prolonging treatment.

Assist Prof   Mustafa  M  Al-Khatieeb



Assist Prof   Mustafa  M  Al-Khatieeb

New Bactericide Orthodonthic Archwire:
Niti with Silver Nanoparticles 

The arch wires exert the forces to the teeth when placed into the slot of the brackets, that are bonded to the labial or 
lingual surface of the teeth. Oral hygiene, then, is more complicated for patients. 
The normal development of dental biofilm is favored due to the adhesion of dental plaque around the brackets. 
Then, the chances for developing an enamel decay or a gingivitis and further development of periodontal disease is a 
real situation. 
So this new bactericide orthodontic NiTi arch wire was developed by means of electrodeposition of silver 
nanoparticles, without any further loss of mechanical properties, that can help to control the dental plaque in 
patients bearing brackets. Bacteria culture results showed that the reduction of the bacteria due to the presence to 
the nanoparticles of silver is higher than 90%. Consequently, the new treatment with nanoparticles of silver could be 
a good candidate as bactericidic orthodontic archwire . 

Javier Gil F. New bactericide orthodonthic archwire: niti with 
silver nanoparticles. Metals May 2020;10-702:1-12
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CONCLUSION 

• It can be seen that there is not a single arch wire that meets all the 
requirements of the orthodontist. We still have a long way to go, in 
terms of finding the “Ideal archwire.” But, with such rapid progress 
being made in science and technology, I am sure that we will see 
significant improvements in arch wires in the near future specially the 
robotic one. 

• Also, we must consider ourselves fortunate to have such a wide array 
of materials to choose from. Just imagine working with just a single 
type of Gold alloy wire, like they used to not so long ago. So we should 
appreciate this fact and try to make the most of what we have.
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Thanks for attention
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