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CYCLIC LOADING (VIBRATION) ACCELERATES
TOOTH MOVEMENT IN ORTHODONTIC PATIENTS: 
A DOUBLE-BLIND, RANDOMIZED CONTROLLED TRIAL
Dubravko Pavlin DMD, MSD, Ph.D., Ravikumar Anthony MSD, Vishnu Raj DDS, MS, Peter T. Gakunga DDS, Ph.D. 
Semin Orthod, http://dx.doi.org/10.1053/j.sodo.2015.06.005 

01 ACCELERATED TOOTH MOVEMENT

PURPOSE
• To assess the e�ect of a defined

low-level cyclic loading on the rate of 
orthodontic tooth movement.

METHODS
• Parallel, double-blind, prospective, 

randomized, controlled trial.

• Enrolled 45 orthodontic patients
(age range 12-40 yrs) with fixed appliances 
and randomized into two groups.

- AcceleDent® Group (N=22)
- Sham Control Group (N=23)

• Patients underwent extraction of maxillary 
first premolars with maximum maxillary 
posterior anchorage and at least 3mm of 
extraction space after initial alignment.

• Cyclic loading was applied to the vibration 
group for 20min/day using the AcceleDent 
device, which delivered a force of 0.25N (25g) 
at a frequency of 30Hz.

• Control group was assigned to the same 
protocol, but the device could not be
activated to vibrate.

• Separate canine retraction was performed on a 
0.018 in stainless steel archwire and enmasse 
retraction with a 0.019 x 0.025 SS archwire.

• Average monthly rate of maxillary
canine retraction into an extraction space
was analyzed.

RESULTS
• The mean rate of movement was significantly 

higher for the AcceleDent Group versus the 
Sham Control Group (Figure 1).

− 1.16 mm/month vs 0.79mm/month (p=0.05) 
• Study outcomes indicated that AcceleDent is 

safe and convenient for patients’ daily use.

AUTHOR CONCLUSIONS
• These results showed that low-level cyclic 

loading of 0.25N at 30Hz increases the rate of 
tooth movement when applied as an adjunct 
to orthodontic treatment.
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acceledent.com 
OrthoAccel Technologies, Inc.
1-866-866-4919
sales@orthoaccel.com

This peer-reviewed randomized controlled trial demonstrates that AcceleDent accelerates the rate of tooth 
movement during orthodontic treatment.

RATE OF TOOTH MOVEMENT
Statistically significant (P=0.05)
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ACCELERATE YOUR PRACTICE:
EFFECTIVE SELF-LIGATION TECHNIQUES
Graham J. Webinar presented on orthoaccellearning.com (Dec 2014).

02 TREATMENT EFFICIENCY

WIRE SEQUENCE
• Leveling/Alignment

 – 0.014” round wires 90% of the time

• Working

 – 0.014" X 0.025" rectangular wire

• Transition

 – 0.018" X 0.025" rectangular wire

• Finishing

 – 0.019" X 0.025" rectangular wire TMA/SS (Upper) and 0.017" X 0.025"/0.016" X 0.025" TMA/SS (Lower)

• Advocates early use of elastics with PSL

VISIT INTERVALS
• Reduce visit intervals by up to 2 weeks which can result in 2-3 saved visits

TREATMENT TIME
• Up to 33% faster treatment can be achieved with AcceleDent and passive self-ligation 

SERIES

In this webinar, Dr. John Graham describes his wire sequence and patient management protocol when using 
AcceleDent with passive self-ligation appliances.

AcceleDent has been the single greatest asset in helping
me achieve my goal of making sure the patient experience
in braces is as brief and comfortable as possible.
John Graham, DDS, MD



R KEY POINT 

AcceleDent may accelerate treatment by 33% with 2-3 fewer visits in patients using passive

self-ligation mechanics. 

TREATMENT EFFICIENCY
ACCELERATE YOUR PRACTICE: EFFECTIVE SELF-LIGATION TECHNIQUES (Continued)

Results from case studies are not predictive of results in other cases.  Results in other cases may vary.
OA-A24029. March 2015.
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acceledent.com 
OrthoAccel Technologies, Inc.
1.866.866.4919
sales@orthoaccel.com

Based on an average 18 month treatment plan with Damon PSL system
as reported by Dr. John Graham, Sugarhouse Orthodontics, Salt Lake City, UT. 

AVERAGE TREATMENT TIME / PROTOCOL (PSL APPLIANCES)
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Upper
Round .014 CuNiTi

Lower
Round .014 CuNiTi

Upper
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EFFECT OF MECHANICAL VIBRATION ON RESISTANCE
TO SLIDING IN THE FIXED ORTHODONTIC APPLIANCE
Kennedy D, Liu D. Electronic poster session presented at: 2014 Annual Session of the American Association
of Orthodontists; 2014 Apr 25-29; New Orleans, LA.

02 TREATMENT EFFICIENCY

PURPOSE
• To test the effect of vibration on the sliding resistance (i.e. friction and binding) of a fixed orthodontic 

appliance system.

METHODS
• Engineering bench test setup that simulated tooth structure with PDL layer

• Measured static and dynamic friction between 0.022” x 0.028” SS bracket and 0.016” x 0.025” NiTi wire 
with and without AcceleDent

− Pulled wire at 5 mm/min for 7 mm

SERIES

FUNCTION
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CURRENT
AMPLIFIER
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SUPPLY ACCELEDENT SAMPLE

ACCELEROMETER

RESULTS
• With AcceleDent, static and dynamic friction between orthodontic wire and brackets in a 

fixed appliance system were reduced by 8.5% and 22.3% (p<0.05), respectively. 

• Range of dynamic friction at 5 mm: 

   − Control: 267-478g

   − AcceleDent: 210-345g 



TREATMENT EFFICIENCY
EFFECT OF MECHANICAL VIBRATION ON RESISTANCE TO SLIDING IN THE FIXED ORTHODONTIC APPLIANCE
(Continued)
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AcceleDent may enhance the efficiency of fixed mechanics by reducing friction.

AUTHOR CONCLUSIONS
• Our data show that vibration (AcceleDent) reduces static and dynamic frictions between 

orthodontic wire and brackets in fixed appliance system by about 8.5% and 22.26%, 
respectively.  

acceledent.com 
OrthoAccel Technologies, Inc.
1.866.866.4919
sales@orthoaccel.com
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