
An in vitro set up to studyAn in vitro set-up to study 
low-frequency ultrasound 

effects on dental cells

Upen Patelp
University of Birmingham, UK



RationaleRationale

 Therapeutic effect
 Regenerative effectg
 Non-invasive
 In-expensivep
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Reactionar DentinogenesisReactionary Dentinogenesis

 US to enhance this process
 Quicker dentine formation Quicker dentine formation
 Better protection of the pulp
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Reparati e DentinogenesisReparative Dentinogenesis

 US to enhance (initiate?) cell differentiation
 Enhance cell migration Enhance cell migration
 Form ‘dentine bridges’
 Maintain tooth vitality Maintain tooth vitality



US ApplicationUS Application

 Reactionary Dentinogenesis
– Enhance production of dentinep

 Reparative Dentinogenesisp g
– Enhance cell differentiation / migration
– Enhance ‘dentine bridge’ formationEnhance dentine bridge formation



US De iceUS Device

 DUOSON
 Dual Frequency Ultrasound Therapy Unitq y py
 SRA Developments Ltd & Orthosonics Ltd

 1 MHz (pulsed 63 Hz at 3.2 ms)
 45 KHz (continuous) 45 KHz (continuous)



US De iceUS Device

 Has the ability to deliver both 1 MHz (HF) 
and 45 KHz (LF) simultaneously



US De iceUS Device

 Effective Radiating Area
– 45 KHz: 16.3cm2

– 1 MHz: 0.38cm2



Laborator Set UpLaboratory Set-Up



Laborator Set UpLaboratory Set-Up

MDPC-23: Odontoblast-like cells



MethodologMethodology

 Cell Proliferation  45 KHz
– 3 intensity modes
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Res ltsResults
Cell Proliferation with US Application
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LimitationsLimitations

 US transfer in multi-well culture plates

 Standing waves

 Temperature changes



US TransferenceUS Transference



US TransferenceUS Transference
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Standing Wa esStanding Waves



Temperat re ChangesTemperature Changes

US Effect on Temperature in Culture Medium (30 second intervals)
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Concl sionsConclusions

 Set-up described shows a positive affect

 Can be used for future in vitro 
experiments

 Further development is requiredp q



Thank o for listeningThank you for listening


