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Mechanotransduction-Couch to stimulate the whole Body or supportive treatment in
physiotherapeutical oder sporting Area.

e Low-Energy
e High Frequency (8-37 Hz)
e Adjustable in 1-Hz Steps

e Lifting-Height frequency- and weight dependent (0,3-1,9mm)
e According to EN 60601-1 (Medical Device)
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User-friendly terminal:
Mechanotransduktions-Therapie

Therapien
Therapie 1

e Easy handling Pt
Therapie 4

e |ndividual programs for patients/clients Therspie§

: thospes |

e Flexible control " -
e Emergency stop switch i -

Abbildung 16: Auswahl Therapie

e Programs tailored to the customer

Mechanotransduktions-Therapie
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Mode of Action

Since 1966 in the Medicin

1980 in vivo on Humans

Energy Flux Density decisive

65% Energy are transmitted in
cortical bone

Cavitation effects

focused & radial a.E. for
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Fig. 6 The mechanism of shock wave therapy appears to
involve a cascade of interaction between physical shock wave
energy and biologic responses.
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Extracorporeal Shock Wave

30r

Focused Shock Waves - shockwave
e High penetration depth u il
e Short sound pulses ;'E_? 15 k-
* Highly energetic % L radial pressure
e 2-4 Hertz (aber auch bis 35 Hz) g I wave

& it PO

Q
Radial Shock Waves

time (us)
Fig. 2
lllustration showing the difference in pressure waveform between

a shockwave and a radial pressure wave as used in medical applications.
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Reduction Leukozyten-Migration

Less Zytokine, Interleukine and Chemokine

Reduction body’s infammatory response

e Hyperstimulation of the analgesics
e Edema, Swelling-and inflammation reduction
Genexpression TGF-beta 1 and IGF-1
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Extracorporeal Shock Waves

» 1 herefore it seemed likely that physical shockwaves raise the
machnotransduction and convert into biological signals that lead to a
cascade of biological responses in tendons.”

Notarnicola & Moretti, 2012

,1hese findings seem to indicate that tendon tissue can convert SW
stimulation into biochemical signals via release of TGF-b1 and IGF-1 for

tendinitis repair. Banes et al., 1999
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e Since 1966 in the Medicin e Effect of Shock Waves
e 1980 in vivo on Humans e Indirect action as an activator of a

cell response

Energy Flux Density decisive

e Causes cellular restructuring of the
ECM and also of the cell
components

65% Energy are transmitted in
cortical bone

Cavitation effects L )
Neovascularisation, increased blood
focused & radial a.E. for supply
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Mechanotransduction

e Recording the e Signal-Forwarding down e Signal Processing
mechanical signals to the cell nucleus inside the Cell
e Extra- & Intracellulare e Utransmission through o Effective Cell-Answer

Receptors ECM in the Form of




evocell.

Mechanotransduction

Mechanosensitive Building Blocks:

e Extracellular Matrix

Cell Biology of
e Integrins Extracellular
e Focal Adhesions Matrix
e |on channel Edited by Elizabeth D.Hay
e Cytoskeleton ‘

Transmembrane proteins

Mesking
dye

Backgraund Is slgriicanty roduced
by the extracellular Fasking soltion

Quelle: David S. Goodsell

Wiki-Pharma, Molecular Devices

© 2023 Evocell Seite 13
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Mechanosensitive Building-Blocks — The Extracellular Matrix (ECM)

Proteoglycan complex
Carbohydrates
Extracellular Matrix:
e Hold Cells together e
e Captures Cells 7
Collagen fiber
e Cells adhere
. . Polysaccharide
e Signal-Routing p— ’
L L ¢ (7
. - I‘\V

e Interaction of cell e

surfaces-receptors and the s Qo ly M A rfF'?.r_?‘nec"n ) g}.
T alfalrala | ". ’,‘ ) ‘ﬁ P ¢ 4 ¢ E" " ‘an“ "“m\
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= - .‘ 3
{g “'\‘
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Plasma Integrin  Microfilaments
membrane of the cytoskeleton
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Mechanosensitive Building-Blocks — Cytoskeleton

The Cytoskeleton=
intracellular scaffold of
proteins

e Take and maintain form
e Maintain polarity

e Maintain spatial
relationship of cell
organelles

e |ntracellular transport
e Contraction

e Movement, migration

e Eukaryotic cytoskeleton

Quelle: Wikipedia
Image structure of a cell structure before treatment and
during treatment from an Evocell Patient is impressive

© 2023 Evocell Seite 15
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Mechanosensitive Building-Block — Vinculin

Vinculin

Focal Points (Vinculin red)
e Osteoblasts
¢ Binding over ECM

e Signal forwarding via ECM,
focal Adhesions + Vinculin

Quelle: TU Dresden Biomaterials

© 2023 Evocell Seite 16
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The Effect of an Evocell treatment after just 15 minutes

This Example shows the
Effect of an Evocell
Treatment after just 15
minutes.
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That means...
Effects

e MechanicalTransd. can change the chemical potential of cells. The whole body can be
influenced by shock waves, as many cellparts are sensitive to mechanical stress.

e Low energy level with low impulses showed positive stimulatory effects, whereas the high
energy level with high impulses had significant inhibitory effects. At lower energy, up-
regulation of proliferating cell nuclear antigen (PCNA), collagen type 1 & 3 and TGF1b
gene expression were observed, followed by an increase in NO production, TGFb1 and
collagen synthesis (Orhan et al. 2004)

e Medial Tibial Stress Syndrome: 85% of patients return to active Sports faster (Rompe et
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Study Situation

Argumentative Effects of Mechanotransduction

Evocell is a medical device. The study is done by the university of vienna with 7.000 patients

,evocell initiiatst/stimulat Mechanotransduction. Mechanotransduction is able to do following..."

Take your time and read the literature
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Study Situation |

e Pilotstudie (EK-Nr. 1593/2015) der Meduni Wien: Wissenschaftliche Untersuchung der
Akzeptanz, Effektivitat und Effizienz einer Schmerzbehandlung mit der medizinischen
Ganzkorperliege mit biomechanischer Wellentechnologie an 200 Probanden (Ruckenschmerz)

e Wissenschaftlicher Kongressbeitrag Prof. R. Crevenna Gesellschaft zur Erforschung
onkologischer rehabilitativer Grundlagen 2017

e Abschlussarbeit (B.Sc., 2017) an der TUM Lehrstuhl fur Trainingswissenschaft Prof. M. Lames.
,<Auswirkung der Mechanotransduktion auf die kurzfristige Regeneration im Sport®.

e Abschlussarbeit (B.Sc., 2016) an der TUM Lehrstuhl fir Konservative und Rehabilitative
Orthopadie Dr. T. Brauner zum Thema ,Effekte einer Sto3wellentherapie auf ausgewahlte
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Study Situation Il

e Crevenna R, Cenik F, Margreiter M, Marhold M, Komanadj TS, Keilani M (2016). Whole body
vibration therapy on a treatment bed as additional means to treat postprostatectomy urinary
incontinence. Wie Med Wochenschr, 167:139-141, DOI 10.1007/s10354-016-0469-7

e Stania M, Chmielewska D, Kwa’snha K, et al. Bioelectrical activity of the pelvic floor muscles
during synchronous whole-body vibration — a randomized controlled study. BMCUrol.
2015;15:107.

e Luginbuehl H, Lehmann C, Gerber R, et al. Continuous versus intermittent stochastic resonance
whole body vibration and its effect on pelvic floor muscle activity. Neurourol Urodyn.
2012;31(5):683—7.
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Example Sports

DOCTOR CHRISTIAN SCHNEIDER r 897 OF USERS FOUND FAR-AREACHING BENEFITS
HEAD OF THE ORTHOPAEDIC CENTRE OF -
EXCHLLENCE - MUNICH, GERMANY.

SPORTS PHYSICIAN OF THEYEAR 2018 \ g “Therapeutic use seems to be
- beyond all questions”

“I use Evocell everyday on my athletes. The EvoCell . 4 _

treatment bed is extremely effective for many indications < o 5 : INTERMNATIONAL [OURNAL OF ENGINEERING SCIENCE

in the orthopoedic sector with conditions involving the ¥ 3 Established at the Schon Kiinik in Munich,

musculoskeletal system - spinal problems, sports injuries b 4 . o

and trouma. It offers assistance in preventative work - v .

as well os faster and more robust recovery.” == R New Blood Vessel Formation:
New blood vessels improve blood supply and oxygenation of the
treated area(s) and supports the faster healing of tendons, muscles
and bones,

THIS UNIQUE, ERCLUSIVE & POWERFUL v7 'y \ Reversal of Chronic Inflammation:
TREATMENT | MPROVES SLEEP QUALITY : ] | EvoCell increases the activity of “mast cells”. This actively helps to

restore and enhance the normal healing and regenerative process.
AND BLOOD CIRCULATION

Stimulation of Collagen Production:

Evocell accelerates pro-collagen fibres into a structure that makes

newly formed tendons denser. This creates firmer structures and

increased cell rejuvenation.

PAT CASH WIMBLEDOM SINGLES CHAMPION

“There is something very special about EvoCell. | have
used it many times to successfully erase chronic backpain.
It repaired my carpel tunnel syndrome in my racket hand.
It cured all my muscle soreness fro workouts. | have found
EvoCell reduces inflammation, settles the nervous system
and gives my body a type of reset.”

Dispersion of Pain Mediator:
EvoCell shockwave therapy lowers the neurotransmitter
concentration and triggers pain relief.

Releases Trigger Points:
EvoCell reverses metabolic crisis in the myofilaments
and releases the trigger points.

© 2023 Evocell Seite 24
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Example Sports I

“Evocell has unequivocally accelerated and boosted
my recovery in an extraordinary way."”

ROB OSBORMNE ELITE MASTERS CYCLIST

Summer 2019 - Emergency operation after | broke my

femur in two places. Expert operation for a titanium

‘nail’ inserted into my femur, held in place with a massive

bolt, stabilised with a pin further down. The surgeon needed

to cut the glutei and surrounding muscles to insert the bolt,

nail and pins. | was on morphine, tramadol and paracetamol
to allow me just to function. | arrived at Chelsea on my crutches. After all me exertions and
disappointments of "Elixir’ machines, | was very skeptical.

Within just one week of Evocell treatment, | had ridden outside on my bike for the first time
since my accident. A few days later, | walked without crutches. One week later my coach
put me back on a winter training regime. Since being on Evocell, muscle definition is returning,

nerve damage is repairing, movement is returning and pain has oll but disappeared.™

Seite 25
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Example Sports Il

“I use EvoCell after intensive training. | note that |
regenerate and recover faster. my muscle tension
radically decreases. | highly recommend EvoCell
with good conscience!”

FRITZ DOPFER WORLD CLASS SKI CHAMPION

“ EvoCell helps me to relax my muscles and musculoskeletal
system, especially after intensive weights & training,
EvoCell is invaluable for all my training and competition.”

LAURA DALMEIER WORLD CLASS SKI CHAMPION

Lavura smrted in her first world cup ski races in the 2012/13 season. In 2014, she
participated in the winter Olympics in Sochi.As of 2017 she is a 7 times world
champion, winning a record five pold medals at the 2017 Werld Championships.
I 2018 she became the first woman ever to win the Biathlon Sprint and the

Seite 26
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Take home message about Mechanotransduction
Statements of the professional Sports

e High anecdotal evidence from competitive sports
(Ski-Jumping, Biathlon, Soccer, Motorsports etc.)

e relaxing

e detonating

High blood flow to the muscles

Metabolism high and prepared

Concentration and endurance
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Take home message about Mechanotransduction
Statements of the professional Sports

- Shortname ,Dante®
- Bayern Munich 2012-2015
- Brasilian Nationalplayer

- Dante used Evocell in
Munich

Dante has his own Evocell

Seite 28
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Take home message about Mechanical Transduction
Mechanismen

Over 80% of our cell parts are sensitive to mechanical stress

Cells can be activated mechanically

The ECM is continuously restructuring

Mechanical Transduction increases the ability to communicate with cells

Mechanical Transduction increases the sensibility of cells (mechanical prestension,
d‘Agostino et al., 2015)

Molecules can change in energetic potential depending on their spatial arrangement
(Confirmation)
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Your individuell...
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MATRIX-Therapy for all Parts of the Life

The Future in your Hand

Med

icine

*Rheumatism/Arthrosis

*Spine/Intervertebral disc
*Incontinence

*Morbus Crohn

COPD

*Sarcopenia

*Pain Therapy

*Increase of the Immun

System
*Bone Formation

*Muscle Building on
Bones

*Formation of Collagen
Structures

*Lowering the
Inflammation Levels

*Wound Healing

* Building Muscle Tone

* Rapid Regeneration
in competitive Sports

o » Rehabilitation

* Lower risk of injury

» Shorter downtime
(Convalescence
Period)

* Reduction in Lactate
Levels

+ Shortening of the
convalescence
period

»
)
)
=
@
=

Only an excerpt of the possibilities

» General relaxtion
* Muscle stimulation

* Improvement of the
complexion

* Reduction of cellulite

» Weight reduction with
appropriate nutrition

© 2023 Evocell

Seite 33
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Research Literature Mechanotransduction

e Gillespie, P. G., & Muiller, U. (2009). Mechanotransduction by Hair Cells: Models, Molecules, and Mechanisms.
Cell, 139(1), 33-44. https://doi.org/10.1016/j.cell.2009.09.010.

e Ingber, D. E. (1993). The riddle of morphogenesis: A question of solution chemistry or molecular cell engineering?
Cell, 75(7), 1249-1252. https://doi.org/10.1016/0092-8674(93)90612-T.

e Ingber, D. E. (1997). Tesnsegrity: the architectural basis of cellular mechanotransduction. Annu. Rev. Physiol.,
59(1), 575-599. https://doi.org/10.1146/annurev.physiol.59.1.575

e [ngber, D. E. (2006). Cellular mechanotransduction: putting all the pieces together again. The FASEB
Journal,20,811-27.

e Jaalouk, D. E., &Lammerding, J. (2009). Mechanotransduction gone awry. Nature Reviews Molecular Cell
Biology10,63-73 (Januar 2009).

e Kamkin A. &Kiseleva I., (2005). Mechanosensitivity of Cells from Various Tissues.Moscow: Academia.

e Ko, K. S., Arora, P. D., & McCulloch, C. A. (2001). Cadherinsmediate intercellular mechanical signaling in
fibroblasts by activation of stretch-sensitive calcium-permeable channels. The Journal of Biological Chemistry,
276, 35967-35977.



evocell:

Research Literature Mechanotransduction

e Maniotis, A. J., Chen, C. S., & Ingber, D. E. (1996). Demonstration of mechanical connections between integrins,
cytoskeletal filaments, and nucleoplasm that stabilize nuclear structure. Proceedings of the National Academy of
Sciences of the United States of America, 94(3), 849—-854.

e Matthews, B. D., Overby, D. R., Mannix, R., & Ingber, D. E. (2006). Cellular adaptation to mechanical stress: role
of integrins, Rho, cytoskeletal tension and mechanosensitive ion channels. J. Cell Sci., 119(3), 508.

e Orhan, Z., Cam, K., Alper, M., Ozturan, K. (2004). The effects of extracorporeal shock waves on the rat Achilles
tendon: is there a critical dose for tissue injury? Archives of Orthopaedic and Trauma Surgery, 124(9): 631-635.

e Robling, A. G., & Turner, C. H. (2009). Mechanical Signaling for Bone Modeling and Remodeling. Critical reviews
in eukaryotic gene expression, 19(4), 319-338.

e Rompe, J. D., Cacchio, A., Furia, J. P., Maffulli, N. (2009). Low-Energy Extracorporeal Shock Wave Therapy as a
Treatment for Medial Tibial Stress Syndrome. American Journal of Sports Medicine, 38, 125.

e Rubin, C. T. & McLeod, K. J., (1984). Promotion of bony ingrowth by frequency-specific, low-amplitude mechanical
strain.ClinOrthopRelat Res,298,165-74.

e Sukharev, S., & Corey, D. P. (2004). Mechanosensitive Channels: Multiplicity of Families and Gating Paradigms.
Sci. STKE, 2004(219), re4. https://doi.org/10.1126/stke.2192004re4.

e Uhlig, S. (2002). Ventilation-induced lung injury and mechanotransduction: stretching it too far? Am J Physiol Lung
Cell Mol Physiol, 282(5), L892. https://doi.org/10.1152/ajplung.00124.2001.
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Research Literature Extracorporeal Shock Waves

e d'Agostino, M. C.; Craig, K.; Tibalt, E.; Respizzi, S. (2015): Shock wave as biological therapeutic tool: From
mechanical stimulation to recovery and healing, through mechanotransduction. In: International journal of surgery
(London, England) 24 (Pt B), S. 147-153. DOI: 10.1016/}.ijsu.2015.11.030.

e Dahmen, G. P., Meiss, L., Nam, V. C., Franke, R., & Gonchars, V. (1992). Extrakorporale StoRwellentherapie
(ESWT) im knochennahen Weichteilbereich an der Schulter.: Erste Therapieergebnisse. Extracta Orthop. (15), 25.

e Folberth, W., Kéhler, G., Rohwedder, A., & Matura, E. (1992). Pressure distribution and energy flow in the focal
region of two different electromagnetic shock wave sources. The Journal of stone disease, 4(1), 1-7.

e Gerdesmeyer, L. (Ed.). (2004). Extrakorporale Stosswellentherapie: Schwerpunkt radiale Technologie -
Grundlagen - klinische Ergebnisse. Norderstedt: Books on Demand.

Gerdesmeyer, L., Maier, M., Haake, M., & Schmitz, C. (2002). Physical and technical principles of shock wave
therapy. Der Orthopade, 31(7), 610-617. https://doi.org/10.1007/s00132-002-0319-8

Graf, J. (1989). Die Wirkung hochenergetischer StoRwellen auf Knochen und Weichteilgewebe. Ruhr-Universitat,
Bochum.

Haupt, G., & Chvapil, M. (1990). Effect of shock waves on the healing of partialthickness wounds in piglets. Journal
of Surgical Research, 49(1), 45-48. https://doi.org/10.1016/0022-4804(90)90109-F.

Haupt, G., Haupt, A., Ekkernkamp, A., Gerety, B., & Chvapil, M. (1992). Influence of shock waves on fracture
healing. Urology, 39(6), 529-532. https://doi.org/10.1016/0090-4295(92)90009-L .
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Research Literature Extracorporeal Shock Waves

e Romeo, Pietro; Lavanga, Vito; Pagani, Davide; Sansone, Valerio (2014): Extracorporeal shock wave therapy in
musculoskeletal disorders: a review. In: Medical principles and practice: international journal of the Kuwait
University, Health Science Centre 23 (1), S. 7-13. DOI: 10.1159/000355472.

e Hausler, E., & Kiefer, W. (1971). Anregung von Stowellen in Flussigkeiten durch Hochgeschwindigkeits-
wassertropfen. Verband Dtsch Physikal Gesellschaft, 6, 786.

e Iro, H., Zenk, J., Waldfahrer, F., & et al. (1998). Extracorporeal shock wave lithotripsy of parotid stones. Ann Otol
Rhinol Laryngol, 107, 860—864.

e Kerstin Birte Neumann. (2012). Untersuchung der Wirkung Extrakorporaler StoBwellentherapie auf die Haut.
Effekte der Mechanotransduktion auf Fibroblasten invitro und Analyse von Hautveranderungen in-vivo
(Dissertation). Universitat Hamburg, Hamburg.

e Krause, H. (1997). Physik und Technik medizinischer StoRwellensysteme. Extrakorporale Stosswellentherapie.
London, etc: Chapman and Hall, 18, 15-34.

e Notarnicola, A. & Moretti, B. (2012). The biological effects of extracorporal shock wave therapy (eswt) on tendon
tissue. Muscles, ligaments and Tendons Journal,2(1):33-7.

e Rassweiler, J. J., Renner, C., Chaussy, C., & Thiroff, S. (2001). Treatment of Renal Stones by Extracorporeal
Shockwave Lithotripsy. European Urology, 39(2), 187—199.

e Rohringer, S., Holnthoner, W., Hackl, M., Weihs, A. M., Runzler, D. et al., (2014). Molecular and Cellular Effects of
In Vitro Shockwave Treatment on Lymphatic Endothelial Cells.PLoS ONE 9(12).
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