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BfMC Biofeedback Motor Control:
Innovative devices for prevention,
therapy, rehabilitation and conditioning of

the musculoskeletal system

Company and Product Information



Welcome

BFMC

Innovation in Action is the motto of our company.

We develop and manufacture computer-supported test and training
systems for prevention, therapy, rehabilitation and training of the
musculoskeletal system. In addition, we support physiotherapy
practices, hospitals, health insurances and corporations in
Implementing complete solutions for prevention and therapy.

Our products are worldwide unique in functionality, design and
quality. They improve the efficiency of therapy, minimize the required
effort and provide detailed reports. BfMC's products are currently in
use in eleven countries in Europe and Asia.

Going forward, we look for a partner that understands the
tremendous market potential of BIMC's unique product lin e and
has the financial strength, marketing experience and sa les force
to realize that potential.



AGENDA BFMC

« Company Founder & CEO: Doz. Dr. Georg Bluemel

* BfMC’s products — Overview and concepts

* Focus: Innovative devices for treating back problems
—Back pain - Background
—Premier test device: CTT Pegasus
—Premier treatment device: CTT Centaur

¢ Contact information



DOZ. DR. SC. NAT. GEORG BLUEMEL — SCIENTIST AND ENTR EPRENEUR (1/2) BFMC

Before 1991:

Worked more then 20 years at the famous ,Research Institute for Body Culture and
Sports** as physicist and bio-cybernetics (owns two PhDs)

* Conducted research in the area of bio-mechanics, bio-cybernetics, muscle- and
neuro physiology

* Developed methods to influence the capabilities of the sensorimotor function with
the help of movement and load simulators (robots)

* Director of laboratories:
— Central Nervous System Diagnostics
— Muscle Physiology and Bio-Cybernetics
— Movement Simulation and Robotics
* Headed the Department of Physiology/Neurophysiology

* \Was not allowed to publish in former GDR - Research results were highly classified

* Center of sports research in former East Germany (GDR); Approximately 630 scientists, representing 21 different
scientific disciplines; Success: East Germany placed 3rd at Olympic Games behind U.S. and former Soviet Union;
Today: Institute for Applied Training Sciences (IAT)



DOZ. DR. SC. NAT. GEORG BLUEMEL — SCIENTIST AND ENTR EPRENEUR (2/2) BFMC

After 1991:

Transfer of research results into the areas of physical therapy and rehabilitation

*1991 - 1993: TuR GmbH, Department of Medical Electrical Devices
— Worked as project leader in the Biomechanical Systems department

*1993-1997: ,Klinik BAVARIA* (rehabilitation clinic chain)
— Director ,Human Power Control — Medical and Training Devices GmbH*
(HPC)
— Director Institute for Medical Application of Biokinetics and Cybernetics
(ImABC)

*1997 — Today: BfMC Biofeedback Motor Control® GmbH
— Founder
— Owner
— General Manager
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BfMC PRODUCT LINE — OVERVIEW (1/2)

MC

BIOFEEDBACK
MOTOR CONTROL

Computer-supported
test and '
training devices

tor prevention and

vital protection

Innovation in Action )

= Copyright BFMC Blofeedback Motoer Contrel® GmbH



BfMIC PRODUCT LINE — OVERVIEW (2/2) BFMC

BfMC'’s products:

* Are used for prevention (avoid injuries), therapy (become pain-
free), rehabilitation (regain original performance) and conditioning
(stabilize and improve performance) of the musculoskeletal
system

* Are employed in physiotherapy practices, rehabilitation clinics,
fithness and research centers

* Are also used in occupational medicine, sports medicine and
military medicine

* Are currently in use in eleven countries in Europe and Asia

* Are worldwide unique in functionality, design and quality




BfMC PRODUCT LINE — BACKGROUND (1/5) BFMC

BfMC Product Line

BfMC Device Concepts —
Body Power Control and Body Balance Control

A

Established Knowledge and Concepts, e.g.,
Medical Training Therapy




BfMC PRODUCT LINE — BACKGROUND (2/5) BFMC

BfMC Product Line

1T

BfMC Device Concepts —
Body Power Control and
Body Balance Control

T

Established Knowledge
and Concepts, e.g.
Medical Training Therapy

We know today:

* The neuromuscular systems of the musculoskeletal
system are able to learn and to adapt their
performance to the external physical load

* The same physical load (e.g., 50 KNm) can cause
different physical strains in different individuals,
depending on the individual status of the
sensorimotor systems of a person

* The functional systems of the human organism have
tremendous self-renewal (self-healing) capabilities

* |t is possible to speed up the rehabilitation of impaired
systems by exposing them to a specific physical
strain

This knowledge is fully recognized and basis of
each training or treatment process (e.g., used in
Medical Training Therapy)




BfMC PRODUCT LINE — BACKGROUND (3/5)

BFMC

BfMC Product Line

1T

BfMC Device Concepts —
Body Power Control and
Body Balance Control

T

Established Knowledge
and Concepts, e.g.
Medical Training Therapy

BfMC Device Concept — Body Power Control:

* Main thesis:
— Physical load, and the strain generated by it, is medicine

* Objective:

— To restore, maintain and improve the performance (i.e.,
the combination of strength, endurance, and
coordination) of the musculoskeletal system via
biofeedback training

* Explanations:

— The basis of the development of this device concept is
the specific characteristic of biological systems to
respond to strains with specific adaptive reactions (i.e.,
with organization/re-organization of their functionality).

— Dosage and structure of strain play an important role in
achieving a specific therapeutic effect. The device
concept, Body Power Control, accounts for those
requirements. Different strain profiles can be generated
via biofeedback training, which results in specific
therapeutic effects
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BfMC PRODUCT LINE — BACKGROUND (4/5)

BFMC

BfMC Product Line

1T

BfMC Device Concepts —
Body Power Control and
Body Balance Control

T

Established Knowledge
and Concepts, e.g.
Medical Training Therapy

BfMC Device Concept — Body Balance Control:

* Main thesis:
— Only a functionally balanced body is a healthy body!

* Objective:
— To obtain and maintain the functional balance of the
musculoskeletal system

* Explanations:

— Recognizing and reducing imbalances and deficits is
enormously important. However, until recently, both the
identification and reduction of imbalances and deficits
have not found sufficient attention in medicine and sports
due to a lack of technical possibilities

— A neuromuscular imbalance is an asymmetry of the
performance of the musculature. Neuromuscular deficits
express themselves as a reduced performance of the
musculature

— Neuromuscular imbalances and deficits arise not only
due to a lack of exercise, but also due to incorrect body
posture, morphologic inadequacies (e.g., spine
curvature) or one-sided load at work or in sports
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BfMC PRODUCT LINE — BACKGROUND (5/5) BFMC

BfMC Product Line

1T

BfMC Device Concepts —
Body Power Control and
Body Balance Control

T

Established Knowledge
and Concepts, e.g.
Medical Training Therapy

BfMC products:

* Enable an exact dosage and definition of the structure of the
physical load (important to achieve a specific therapeutic
effect) via biofeedback training:

— Collection of personal information

— Definition of the exercise structure

— Control of the training via online biofeedback methods
— Display of results, documentation and archiving

* Enable the identification and reduction of neuromuscular
iImbalances and deficits:

— Neuromuscular imbalances are identified by measuring the
exertion of strength and the range of motion in the
anatomical main planes and by comparing the results

— Neuromuscular deficits are identified by measuring the
exertion of strength in the anatomical main planes and by
comparison of the results with specific reference values

— Neuromuscular imbalances and deficits are reduced by
generating a defined strain of the skeletal sensorimotor
function via a defined and well-dosed load

* Take the three-dimensionality of the musculature into account
by offering true 3D test and training
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INNOVATIVE DEVICES FOR TREATING BACK PROBLEMS — BACK GROUND

Back Pain:

BFMC

* A predominant problem of our time:
— On an individual level: Impairment of well-being and quality of life
— On a society level: Back pain causes billions of direct and indirect costs

* Back problems are mainly caused by our modern way of life:
— Immobility (e.g., office work) leading to neuromuscular deficits
— Bad posture (e.g., while sitting at a desk) leading to neuromuscular imbalances

* Research shows that approx. 85% of all back problems are caused by neuromuscular
deficits and imbalances.

Solution

¢ |dentification and reduction of neuromuscular deficits and imbalances of the back has

highest priority
* New innovative devices are required to perform effective and efficient tests and

treatments of neuromuscular deficits and imbalances
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INNOVATIVE DEVICES FOR TREATING BACK PROBLEMS — CTT PEGASUS (1/2) BFMC

CTT PEGASUS is a three-dimensional, computer-suppor  ted
test and training (CTT) device system for the spine -
stabilizing musculature

Equipped with the BioMC software the CTT PEGASUS enables

Measurement of the range of motion  of the spine,
especially in the thoracic and lumbar segments. The
measurement can be conducted simultaneously or
successively in the anatomic planes. That way, it is
possible to objectify existing deficits of the range of motion,
define treatment targets and document the recovery
progress

Measurement of the exertion of strength  in any
measuring point of the anatomic planes of the thoracic and
lumbar spine joint motor function. Any specific measuring
point is exactly reproducible. The measuring position can
be locked, the measured values (of the chosen effective
directions) are stored and displayed as polar (radar) and
column charts.

Execution of a specific training (treatment) of the
sensorimotor systems of the thoracic and lumbar spine joint
motor function under isometric and isotonic (auxotonic)
working conditions. The training aims at reducing existing
muscular imbalances and deficits and at restoring and
improving the natural range of motion and resilience of the
spine in those segments

Networking of the device and storage of data for an efficient
execution of tests and training
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INNOVATIVE DEVICES FOR TREATING BACK PROBLEMS — CTT PEGASUS (2/2) BFMC

Real-life example of a tests conducted at Klinik Bavari a (Freyung) with CTT PEGASUS

N Large deficits
Initial test
during
admission
Significant
Imbalances
Ebene Richtung 1 Soll Ist | %Soll |Richtung 2 Soll Ist | %Soll| Dysbalance
Sagittal nach vorn 97 -119 66 68 |nach hinten 162-198 | 184
Frontal n.ach links 92-113 | 118 | 105 |nach rechts 92 -V E“mlnated
Transversal Linksdrehung 81-99 66 82 |Rechtsdrehung B/ ..
Final test Mafeinheiten: Soll/lst - Drehmoment [Nm], Dysbalance - [%)] deficits and
after 12 dayS Drehmoment [Nm] Imbalances
—
of treatment i - ' /\ﬂ:
/|
Frontal q
| |
Transversal
200 150 100 50 0 50 100 150 200

|- nach vorn / nach links [ nach hinten / nach rechts [l Soll
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INNOVATIVE DEVICES FOR TREATING BACK PROBLEMS — CTT CENTAUR

CTT CENTAUR is a three-dimensional, active (i.e., s elf-
moving), computer-supported test and training (CTT) device
system for the spine-stabilizing musculature.

Equipped with the BioMC software the CTT CENTAUR enables

Identification of neuromuscular imbalances in the
lumbar spine segment and a targeted training to reduce
existing neuromuscular imbalances and deficits.

For the first time a targeted spatial training of the deeper
lying (autochthonous) musculature ~ becomes possible.
This is accomplished by a controlled activation of the
autochthonous back musculature, which is initiated by the
gravitational force of the earth - Instrumental proprioceptive
neuromuscular facilitation (PNF).

Functional training (treatment)  to reduce and prevent
neuromuscular imbalances and deficits by creating a
synergetic strain of the balance analyzer and the
sensorimotor systems of the lumbar, thoracic and cervical
spine motor function

Networking of the device and storage of data on smart
cards for an efficient execution of tests and training
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RESEARCH CONDUCTED WITH CTT CENTAUR (1/2)

Research at University of Jena proves capability to activate important muscles of
the back in a very targeted and defined manner:
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Test preparation (CTT Example test result - Activation of M. multifidus
CENTAUR and EMG) (left/right side) during forward/backward and left/ right
tilt



RESEARCH CONDUCTED WITH CTT CENTAUR (2/2)

EMG research conducted by Accident Prevention & Ins
University of Jena and Research Association for App
Occupational Medicine:

urance Association,
lied System Security and
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BfMC Biofeedback Motor Control GmbH — Contact Informa tion

BfMC Biofeedback Motor Control GmbH
Computer-supported training machines and devices
for prevention and vital protection

General Manager
Doz. Dr. sc. nat. Georg Bluemel
E-mail:

Contact Information
Naumburger Strasse 28
04229 Leipzig

Germany

Telephone: +49 341 497 8571
Fax: +49 341 497 8569

Email:

21



