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The successful aid for healing bones.
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PART  I

• What is Ultrasound?

• Studies
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Ultrasound

• Inaudible high frequency mechanical vibrations 
o Above 20kHz
o Introduced as a therapy over 70 years!

• Mechanical energy transmitted as an acoustical pressure 
wave
o Propagated through molecular collision and vibration with a progressive loss in 

intensity (attenuation) due to absorption and scatter of the wave

Part I
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Low Intensity Pulsed Ultrasound

Standard signal and regulatory approved throughout the
world to assist with fracture healing

Many studies supporting the biological effects(s) of LIPUS

Part I

Pulse width 200ms

Pulsed at 1kHz Frequency 1.5MHz
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LIPUS ≠ Physiotherapy Ultrasound

Part I
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LIPUS

In vitro 
evidence

Pre-
Clinical

Clinical
Studies

Part I
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• Julius Wolff
o German anatomist, born March 21, 1835, Märkisch-Friedland in Westpreussen; died February 2, 1902.

Wolff's law stated that every change in form and function of a bone, or in its 
function alone, is followed by certain definite changes in its internal 
architecture and equally definite secondary alteration in its mathematical laws 

Part I

Studies
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In vitro 
evidence
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Positive influence in cell culture – bone markers …

In vitro 
evidence
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In vitro 
evidence
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Pre Clinical Studies
AUTHOR STUDY OUTCOME MEASURE RESULTS

Walsh et al 2007 Effect of US on tendon-bone healing -
sheep model Healing of tendon/ bone junction improved healing

Cook et al 2001 Clinical orthopaedics and 
related research

Improved cartilage repair after US -
rabbit model Cartilage Healing daily US had positive effect on osteochondral damage

Leung et al 2008,  Journal of Orthopaedic
Research

Low-Magnitude High-Frequency 
Vibration Accelerates Callus Formation,
Mineralization, and Fracture Healing in 
Rats

acceleration of healing low-magnitude high-frequency vibration (enhances healing in 
the closed femoral shaft fracture in rats.

Pilla et al 1990, Journal of Orthopaedic
Trauma

Non Invasive Low Intensity pulsed 
Ultrasound Accelerates Bone Healing in 
the Rabbit

acceleration of healing Ultrasound treated bone as strong in torsion as intact fibulae, 
increased periosteal reaction

Walsh et al 2007, J Biomed Mater Res B Appl
Biomater 2007

Effect of low intensity pulsed ultrasound 
of healing of an ulna defect filled with a 
bone graft substitute

rate of defect healing
LIPUS resulted in more new bone growth at wk 4 and 12 
compared to control and increased VEGF 
expressionLIPUSPUSth

Walsh et al 2007, Athroscopy
Effects of Low Intensity Pulsed 
Ultrasound on Tendon Bone Healing in 
an Intra articular sheep knee model

Healing at tendon/bone junction LIPUS resulted in improved ability to withstand increased load 
at tendon/bone junction

Lu et al, 2008  Ultrasound in Medicine

Low Intensity Pulsed Ultrasound 
Accelerated Bone tendon junction 
healing through regulation of vascular 
endothelial growth factor expression 
and cartilage formation

Healing of tendon/ bone junction LIPUS resulted in enhanced healing at bone/tendon junction

Cook et al, 2001 Clinical Orth and Related 
Research

Improved Cartilage Repair After 
Treatment with Low Intensity Pulsed 
Ultrasound

Healing of Osteochondral Defect Ultrasound treatment significantly improved the morphologic 
features and histologic characteristics of the repair cartilage

Part I
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Pre Clinical Studies
• Evaluation of external ultrasound stimulation and growth factors on bone healing during 

distracting of the mandible, Stephens, et al, 2005

Part I

Day 25: 1 mm per day Day 25: 1 mm per day + LIPUS

Day 25: 3 mm per day Day 25: 3 mm per day + LIPUS
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Pre Clinical Studies

Fig. 4-B
In contrast, in the treatment group the callus
is more dense and homogeneous with a large
diameter. 

Part I

HANTES, MD et al, 2004
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Human – Clinical

Burden of Proof

Part I – Studies
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Part I – Studies
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Part I - Studies
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Busse et al., Meta analysis

Part I – Studies
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New Indications

Part I – Studies
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Tendon Bone Healing

• Effects of low intensity ultrasound on tendon bone healing 
Walsh, WR et al 2007

Part I – Studies
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Tendon Bone Healing (cont.)
• Improved healing at tendon bone interface for soft tissue grafts
• Increased integration between tendon and bone
• Improved mechanical properties of graft
• Conclusion: Indications of low intensity pulsed ultrasound maybe 

expanded to include tendon-bone healing
o RC repair
o ACL repair

Part I – Studies
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Rotator Cuff

Part I – Studies
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Cartilage / Chondral
The Effect of Low-Intensity Pulsed Ultrasound on Autologous 
Osteochondral Plugs in a Canine Model,  Cook et al 2008 

• Low-intensity pulsed ultrasound improved interface cartilage repair of 
autologous osteochondral plugs compared with controls in a canine 
model.

Part I – Studies

4 weeks of daily ultrasound
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PART  II

Comparison
bone4ce vs. Exogen
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Pro & Contra 
Exogen Money Back Guarantee

• It is legally not always allowed (e.g. in Germany it is forbidden to 
give a healing guarantee – and this could be one!)

• Patient has to prove that the device is used according the 
instructions etc.

It is your decision as a distributor which strategy you want to use in 
your market!

You can do it in a similar way but as WE ALWAYS WANT to act 
better - BTT is following a different strategy.

Part II
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Precision is always better.
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– High accuracy for best results.

Others

- SATA 30 mW/cm² +/- 30%  

- Acoustic power 117 mW +/- 30% 

- 1 Transducer size only

- Due to high tolerance mass 
production without individual calibration

- Less amount of treatments

- Single patient devices only

bone4ce

ü SATA 30 mW/cm² +/-10%

ü Acoustic power 118 mW +/-10%

ü 2 Transducer sizes for 
convenient adjustment

ü Each device individually calibrated

ü Higher amounts of treatment 

ü Multiple and single patient devices

ü Circuit board Made in Germany



The quality difference is in the signal
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Exogen

Technical specification (out of their IFU)

- EXOGEN Operating Specifications
- Modulating signal burst width 200+/- 10% microsecond (μs)
- Repetition Rate 1.0+/- 10% kilohertz(kHz)
- Duty Factor 20%
- Effective radiating area (ERA) 3.88 +/- 1% square cm (cm2)
- Spatial avg.-temporal avg. (SATA) 30 +/- 30% mW/cm2

- Temporal average power 117 +/- 30% milliwatts(mW)
- Beam non-uniformity ratio (BNR) 4.0 maximum
- Battery 3.7 VDC, 700 mAh
- Battery Type Lithium-ion
- Input Voltage (USB) 5.0 VDC, 2.6A max.
- Beam type Collimated



Strategy of BTT Health
• Biggest interest of a patient is to be healed!

• It is not their interest to get their money back!

• Depending on your price / treatment you can calculate 
when your device is fully paid

• A patient will get a device for free until the healing occurs 
(customers will ask for that perhaps once/year every 
80,000 treatments)

Part II
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Comparison

bone4ce Exogen

• TWO transducer sizes (small & large)
• ONE single device for all fractures
• Devices with 

- 200, 
- 350 and 
- 1500 treatments

• ONLY one small transducer with 
• For each fracture one device 

(e.g. with most broken shoulders) 
• ONLY one type of treatment

Part II – Comparison

identical indications
identical usage
identical ultrasound signal
but…
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Transducer – small AND large

• To allow improved handling depending on where the 
fracture is and how old the patient is. 

• Technical structure “inside”: the signal and the intensity are 
the same, only the housing of the transducer and the 
transducer holder are of different sizes.

Part II – Comparison
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Why small?

• Especially for fractures at the 
smaller extremities like foot/ankle, 
hand, shoulder. 

• It stays better in position and is 
reducing the load on the fracture.

• More convenient for the patient. 

Part II – Comparison
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Why large?

• Easier to adjust and to 
correct the position at all 
other areas 

• Easier handling particular 
for especially elderly 
patients

Part II – Comparison
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Part II – Comparison

Different numbers 
of allocated treatments

A version e.g. with 1,500 or 350 
programmed treatments             
allows renting the device to: 
• different patients or 
• usage in a hospital with a 

number of different users/per 
day or 

• one patient with several/ 
multiple fractures (e.g. 
shoulder)

• Additionally 200 treatment
device for single patient use!

Only single patient devices! 
Exogen is not offering a version 
with a higher amount of 
treatments.

Means:
Four fractures -

four different devices

bone4ce Exogen

ALL	ABOUT	BONES
35



Part  III

• Indications

• Target groups / Audiences
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Ease of Use

• Non invasive
• Application over fracture site
• 20 minute treatment daily

Part III
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Low Intensity Pulsed 
Ultrasound – LIPUS

Increases 
• Gene expression 
• Secretion of growth factors
• Ossification 
• Blood flow
• Number of stem cells at fracture increases proliferation of 

stem cells into bone

Part III
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Indications

• Fresh fractures
• Delayed unions
• Non Unions
• To promote healing at boney / tendon junction

Part III

where bone is needed to form/heal/remodel 

Bone and Soft Tissue Indications
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Special Indications
• Delayed unions
• Pseudarthrosis – AND 

even with very long lasting Pseudarthrosis

We have seen very good results and studies have supported this as well. 
The treatment time will be longer but the result is achieved in moist of 
the cases.

• Because of the healing rate of above 90 % (a stay in hospital is 
far more expensive than a treatment with LIPUS)

Part III
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Target Audiences
Quicker fracture healing is very important for 

• Entrepreneurs
• People who have a job with high responsibility and need to 

be able to work quickly again
• Sport professionals – in many cases paid by the employer

• Police employees
• Army employees

Part III
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Benefits for Patients

• Quicker bone healing 
(between 30 to 50 % faster recovery time)

• Extremely successful track record for solving delayed unions 
and healing Pseudarthrosis (10 % of all fractures)

• Earlier back to the job
• Ease of use
• No side effects

Part III
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Benefits for Distributors, 
Patients, Health Insurance

Several options for a distributor –
• a straight forward sale without any additional effort for 

refurbishment if sold as single patient device

• Patients get a brand new and not a refurbished device, 
single patient device e.g. 200 or 350 treatments

• AND offering the solution for those who need more 
treatments per device like hospitals or rehab institutions.

Part III
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Conclusion I

• 20 minute treatment daily
• Small and large transducer
• Will assist every stage of healing 

(even long lasting Pseudarthrosis)

• Hospital or/and Patient
• Purchase or rental options
• Different treatments – one device
• Specific clinician software for treatments
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Conclusion II

• bone4ce - effective for accelerating fracture healing by 38% 
(results from studies performed with bone4ce signal)

• bone4ce - average healing rate of 86% for non unions  
(results from studies performed with bone4ce signal)

• Consider as a first option for the management of fractures, 
delayed unions and non unions

• Achieves similar healing rates to surgery, BMPs, implanted 
bone stimulators without associated risks, complications 
and cost
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Thank you for your attention.

BTT Health GmbH
Billerberg 7  I 82266 Inning am Ammersee I Germany

Tel. +49 8143 99241-20 I  info@btt-health.com I  www.btt-health.com

© 2017 BTT Health GmbH
BTT01-351, V1 – 2017-12-22
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