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Safety Information

Safety Requirements

This device has been designed and tested in
accordance with IEC 60601-1 Medical
Electrical Equipment. The present manual
contains some information and warnings, which
will have to be followed by the user to ensure
safe operation and to retain the device in safe
condition.

This device is intended to be used by qualified
medical personnel, knowledgeable in the field
of the device with the appropriate education and
training.

This device has been designed for indoor use at
room temperatures between +50°F to +86°F.

The mains plug must only be inserted in an
appropriate mains socket outlet provided with a
protective earth contact. It is forbidden to use
extension cords.

WARNING Any interruption to the protective
earth conductor inside or outside the device or
disconnection of the protective earth connector
terminal is likely to make the device dangerous.
Intentional interruption is prohibited. The
protective earth (ground) conductor should be
checked regularly.

When the device is producing maximum output,
power consumption is very high — up to 2300
VA. To prevent any equipment nearby from
malfunctioning, the device must be supplied
from a separate wall outlet. This is especially
important if the total installed power is low. If a
problem arises it is usually recommended to
seek the advice of a local electrician on this
matter. Before connecting the device, make sure
that the separate “step-up” transformer
(115V/230V) is installed, and make sure you
use the correct power cord, supplied with the
device.

For the combination of this device with other
devices and / or for its connection to
installations, the following applies:

B When connecting medical equipment being
supplied from an outlet located in a non-
medically used room, or when connecting
non-medical electrical equipment to this
device, please pay attention to the
requirements of IEC 60601-1-1, Safety
Requirements for medical electrical systems.

B When the device is connected to its mains
supply, connectors may be live, and any
opening of covers or removal of parts
possible only with the aid of a tool is likely
to expose live parts.

B The device must be disconnected from all
voltage sources before being opened for any
adjustment, replacement, maintenance or
repair.

B Service must be referred to Tonica or other

authorized service personnel, except for such
works described in this manual as being
performed by the operator.

B Make sure that only fuses with the required

rated current and of the specified type are
used for replacement. The use of makeshift
fuses and the short-circuiting of fuse holders
are prohibited.

B Where more than one piece of equipment is
connected to a patient, attention must be paid
to the summation of patient leakage currents.

B Whenever it is likely that the protection has
been impaired, the device must be
disconnected and be secured against any
unintended operation.

B In that case, call qualified service personnel

to conduct at least a functional test and
additionally a safety check including 1) an
insulation test, 2) a ground continuity test
and 3) a leakage current test, according to
[EC 60601-1.

B The protection is likely to be impaired if, for
example, the device:

- Shows visible damage.

- Fails to perform the intended function.

- Has been subjected to severe transport
stresses.

- Insufficient Earth connection.

- Has been subjected to moisture.

Safety Information 5
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Intended use

The MagPro family is intended to be used for
magnetic stimulation of peripheral nerves for
diagnostic purposes.

The MagPro family is intended to be used by
qualified medical personal, knowledgeable in
the field of neurophysiology.

Target population: People with dysfunction in
the peripheral nervous system.

Contraindications

Do not use the equipment on patients with
cardiac pacemakers, cochlear implants or other
implanted electronic devices. Do not apply the
magnetic stimuli to the head, neck or abdomen
of pregnant women.

Adverse Reaction

Do not use this equipment for anything else than
it is intended for by the manufacturer.

6 Safety Information

General Warnings

A See the accompanying documentation and
carefully read the following warnings

Warnings

B Do not use this equipment for anything else
than it is intended for by the manufacturer.

B The device is not compatible for use in an
MR magnetic field. Please consult the
manufacturer for available special solutions.

B To protect patients from excessive exposure
to magnetic gradients keep the number of
stimulations as low as possible.

B The device is not intended for use with
anesthetic gases or any other flammable
media — danger of electrical ignition.

B The operator must be protected against long-
term magnetic fields (e.g. by using a holding
device as the Flexible Arm).

B Hearing protection is recommended if the
coil is used near the head or when operating
with more than 100 stimuli a day.

Not to be used on small children.
Keep out of reach of children.

B Precautions should be taken when
stimulating patients with suspected or
diagnosed labile or hypertensive blood
pressure.

B The field produced by this device can
damage a cochlear implant, cardiac
pacemaker and implanted electronic devices.

B The MagPro must only be used under the
constant supervision of qualified medical
personal, only on patients who are not
anaesthetized and only for short term use.
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Cautions

Before connecting, please read the
instructions for use.

Always carefully examine the coil handle,
housing and cables for cracks, marks,
deformations, color changes and other signs
of damage before using it. Do not use the coil
if there is any evidence of stress failure;
otherwise it may disintegrate.

Metallic (conductive) objects in the field may
be propelled forcibly by the stimulus pulse.
Make sure there are no rings, coins or similar
metal objects near the coil when it is
activated.

Do not place the stimulation coil on or near:
video monitors, watches, calculators, credit
cards or computer disks. Damage or erasure
may occur.

Disable the device when it is not being used
by pressing the Enable/Disable button. (see
page 13).

Before changing the stimulation coil, press
Disable to avoid damage on personnel and
equipment.

Always use the Flexible Arm to hold the
Magnetic Stimulation Coils of Fluid- or Cool
types during stimulations.

Changes in noise level or sound frequency
from the coil during stimulation may indicate
beginning damages inside the coil. Stop
using the coil and contact a Service Center;
otherwise it may disintegrate.

The coil must not be submersed into any
conductive  liquid, including  water.
The encapsulation tolerates low levels of
surface moist - but in general care should be
taken to keep all surfaces clean and dry.

Federal (United States) law restricts this
device to sale by or on the order of a licensed
practitioner.

Safety Information 7
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Introduction to
Magnetic
Stimulation

Magnetic stimulation is a non-invasive tech-
nique for stimulating neural tissue. The
principle of magnetic stimulation is implicit in
Faraday's law. The pulses of current are
generated with a circuit containing a capacitor
connected to the stimulating coil. With the
capacitor charged to a certain level, the
conducting state will cause the discharging of
the capacitor through the coil. A magnetic field
is generated proportional to this current. The
rapid change in the magnetic field induces a
current in conducting materials e.g. the neural
tissue. If the current induced in the human body
is of sufficient amplitude and duration, it will
excite nerve fibers.

Selection Criteria for
Magnetic Stimulation Coils

Large or Small Coils?

Large coils provide a high penetration depth,
but cannot be very focused at the same time.
The small coils, however, are more focused, but
have a limited penetration depth.

The coils come in many sizes and shapes. The
two most commonly used coils are the circular
shaped coil and the butterfly shaped coil (or the
“figure of 8” coil).

8 Introduction to Magnetic Stimulation

Circular Coils

The induced current in the tissue occurs under
the windings, when applying the circular coil. A
fairly large area of body tissue will be
stimulated. The circular coil may be positioned
conveniently over many parts of the body, and
usually serves well as a “general purpose coil”.

Butterfly Coils

The Butterfly coils are more focused in
comparison with the circular coils. The two
windings are placed side-by-side, enabling the
coil to stimulate structures with focus right
under its center.
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Coils with Fluid

Magnetic stimulating coils become warm during
use, because energy is deposited in the coil due
to electrical resistance. To prevent fast
overheating in the coil, coils with a reservoir of
fluid (F-coils) have been developed. The fluid
partially absorbs the heat, enabling the coil to
perform more stimuli.

When making more than a few stimuli, place the
coil in a holding device.

Coils with External Cooling

Where a very high number of stimuli are
required at High Repetition Rates and long
pulse trains, extra cooling is necessary.
Cool-Coils with external Cooler Unit fulfill
these requirements.

When making more than a few stimuli, place the
coil in a holding device.

Useful Features

A trigger button in the handle is available in all
coils for easy activation of stimulation. Some of
the coils include a power control in the handle,
making remote control of the amplitude
possible.

For more information about magnetic coils and
other accessories see the Appendix section.

Introduction to Magnetic Stimulation 9
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Presentation

The MagPro family consists of different models
with different level of features. This chapter
describes the differences between the models.

The MagPro model name can be seen on the

Current Direction

Current Direction in the Magnetic coil can be
selected in following directions.

MagPro model Current Direction

display during start-up. R30 Normal

R30 + MagOption Normal
All features are described in the following [y4qq Nétihal or BEVSIes
chapters. Pay attention to that not all models -
includes a given feature. X100 + MagOption Normal or Reverse
Working Modes Waveforms

The device can work in following different
modes:

The devices feature the following waveforms:

_ MagPro model ‘Waveform
_MagPro model Modes R30 Biphasic (Full-Sine)
R30 Standard :
; Monophasic
Standard R30 +MagOption | giopasic (Full-Sine)
R30 + MagOption Dual Monophasic
Twin X100 Biphasic (Full-Sine)
X100 Standard Biphasic Burst
Standard Monophasic
; Power : Biphasic (Full-Sine)
X100 + MagOption Dual X100 + MagOption Halfsine
Twin Biphasic Burst

Standard Mode

Typically chosen when operating with high
repetition train sequence.

Twin/Dual Mode
When running in twin/dual mode, the MagPro

can provide up to 20 twin pulses per second |

with an inter pulse interval down to 1ms.

Power Mode

The Power Pulse is the most powerful mode. It
allows all waveforms to be extended in pulse
width and peak with approximately 40%.

10 Presentation

Repetition Rate

The device can operate up to following
repetition rates:

MagPro Max. Rep. Rate
model

R30 30pps

R30 +

MagOption 30pps

X100 100pps

X100 +

MagOption 100pps

pps: pulses per second
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Features
Software

The general user interface in MagPro is logical
and well organized, enabling the operator to
overview all functions.

The Status Area displays e.g. Coil Temperature,
Available Stimuli and Coil Type. All the
displayed information is easily readable.
MagPro can save and load customized settings,
storing all parameters in a stimulation sequence.
The device can show the actual as well as the
predefined settings.

The MagPro has the ability to combine and
control external equipment due to the advanced
build-in trigger functions.

o WN =

Magnetic Stimulating Coil
MagPro

MagOption

Cart

Flexible Arm for Coil

Presentation 11
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Symbols and
Connections

Rear Panel

A See the accompanying documentation.

CAUTION Electric shock hazard. Do not
remove cover. Refer servicing to qualified
service personnel.

Mains Socket
ON / OFF button

Equipotentiality

10

Earth Connector

<
N A W N -

Apparatus is of type BF, i.e. the
applied part is electrically isolated.

COM1 COM1 Serial Port (MEP Monitor)
COomM2 7 COM2 Serial Port (Data Export)
G-Il Trig in/Trig out
-©J1
Storage temperature range.

J/ Packaging label
SN xxx 9  Serial Number

P/N Part Number

The device complies with the EC
directive 93/42/EEC on medical
device.

Waste Electrical and Electronic
Equipment: Compliance
information.

10 USB Port

12 Symbols and Connections

Power ON/OFF button (2)

The power switch is located in the lower right
part of the rear panel to allow easy access, when
turning the device on.

Earth Connectors /
Egquipotentiality (3 + 4)

To ensure a safe patient environment, we
strongly recommend effective grounding of the
various items of the equipment. For this
purpose, two connectors are provided. When
connecting additional pieces of equipment to the
device, please pay attention to the maximum
permissible leakage currents as per IEC 60601-
1;

Interference

Always use shielded power line cables to avoid
line interference.

WARNING Electrical equipment for medical
use requires special EMC precautions and needs
to be installed and serviced according to the
EMC documentation of the device.

Serial ports (6 + 7)

The serial COM1 and COM2 connectors are
used for interface to other equipments. COM1 is
used for interface to a MEP Monitor unit and
COM2 for data export to an external computer.

Trig in/Trig out connector (8)

Triggering of other equipment from MagPro og
triggering of MagPro from other equipment is
possible. Special trigger cable must be used.

USB ports (10)

These ports must only be used for export of data
supported by the Data Transfer program. See
separate documentation.

The USB port is also used for updating of the
MagPro software.

The USB memory stick must maximum be of
size 2 GB and it must be formatted with the
FATI6 file allocation system.
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Controls

Front Panel

12 8

10 96 M 2 S 7

Display Area 7 Arrow Buttons

Soft Keys 8 Coil Connector
Pulse Wheel, 9 Upper Lemo
Amplitude Connectors
4  Pulse Wheel, 10 Lower Lemo
Options Connector
5  Trigger Button 11 Start Up Indicator
6 Disable/Enable 12 See the
Button accompanying
documentation

WARNING Never Touch the metal pads in the large
orange connector.

Display and Soft Keys Area (1 + 2)

The device has a front panel including a TFT
Display (1), and 5 Soft Keys (2). The functions
of the Soft Keys are illustrated above in the
bottom of the display.

Pulse Wheels (3 + 4)
There are two Pulse Wheels: one for
adjusting the Amplitude (3), and one for
toggling between the Options in each line

4.

Trigger Button (5)
On each side of the Soft Keys, two small
black round buttons are situated. The button
to the right of the Soft Keys, is the Trigger
Button Function. The Trigger Function is
also available in the coil handle enabling
stimulation with single pulse.

Enable/Disable Button (6)
The Enable/Disable function is used to
enable the device, when starting to operate
and is used to disable the device, when
operation is terminated. The device must be
disabled, before changing the coils.
The Enable function can also be activated
from the trigger button on the coil handle.
See section for coils below.

Arrow Buttons (7)
The functions of the arrow buttons are to
toggle between the lines in the display menu.

Coil Connector (8)
The large orange plug carries the very high
current for stimulation as well as the coil
temperature measurement signals.

Lemo Connectors (9 + 10)

The small Lemo connector carries control
signals. The Lemo connection must be used,
if the controls in the coil handle needs to be
applied. The Lemo connector must always be
connected to allow the measurement of
“Available Stimuli” - and to enable
TrainMode, if not only single stimuli is
possible.

The Upper Lemo Connection (9) matches
the standard coils without intensity control.
The lower Lemo connection (10) matches
the standard coils with intensity control.

Start Up Indicator (11)
The green indicator next to the hourglass
symbol flashes during the start up period.

Coils

Amplitude control
button

Orange trigger button

LED Red: disabled
Green: enabled

Enabling of MagPro from coil:
Coils with amplitude control button: Turn

control button to minimum and press trigger
button for 2 seconds.

Coils without amplitude control button: Press
trigger button for 2 seconds.

Controls 13
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Software Controls

Status Area (1)

Fecirsd dik — #0373 34~ Coil Typa: MCFTE 20100108
75 Alus |8 isarsreie 09:24

Ced Tamperaturs Cail Type Avalable Swnul
24°C MCF-B70 2652

The Status Area in the upper section of the
display consists of fixed states fields. In this
section the following parameters can be read:

Amplitude
The amplitude is an expression for the power
output level. When changing the coil the
device will automatically turn the amplitude
down to 0 %.

Realized di/dt

Realized di/dt is the actual measured value
(A/us) of the coil current gradient. When
stimulating with twin pulses or biphasic burst
pulses, the realized di/dt will show the
parameters A and B, indicating the amplitude
of the first pulse (A) and second pulse (B) for
twin pulses and last burst pulse (B) for
biphasic burst pulses.

Realized difdt
A 82 Alusec
B: 66 Alusec

Status: Enable/Disable
Enable/Disable is a manual function which
indicates whether, or not the device can be
activated. The device must be Enabled before
it can be activated. The device will
automatically disable when one of the
following things occur:

B Overheating of coils

B Overheating of the device

B Disconnection of the Stimulation Coil

B Auto Discharge Time, no activity for the
selected time

Coil Temperature
The Coil Temperature shows the actual
measured coil temperature. The field will
turn yellow at 35°C (95°F), indicating a
warning for overheating.

14 Controls

When the temperature exceeds 41°C (106°F),
the system will automatically be disabled and
the field change from yellow to red. To use
the device again, simply change the coil or
wait for the coil to cool down.

Be aware that high amplitude and high
repetition rates will heat up the coil faster.

As an extra precaution there is implemented
an ITP algorithm (ITP — Intelligent
Temperature Prediction) that predicts the
temperature of the coil even faster than the
temperature sensor placed in the coil. It is
indicated by a ! sign when ITP is active — see
picture below.

Coil Temperature

1 38°C

Coil Type
All by, FDA cleared types of MagVenture
Stimulating Coils can be used with the
MagPro. The device automatically identifies
the coil type connected to the coil
connectors.

If a new coil type is released and the
software on MagPro does not recognized it
with its real name a coil group name will be
displayed instead.

Available Stimuli
The number of available stimuli is calculated
based on coil type, actual temperature and
stimulation amplitude. See also "Defined
Number of Stimuli" in the section on
Information Area.

Event log information and date/time
In the upper right corner of the status area
following information is shown:

- Availability of USB memory stick
-Log data (newest data on the bottom line)
-Time and date

For more information about USB memory
stick and log data see accompanying
documentation regarding Data Transfer.
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Information Area (2)

]
Ti
R
P
Disaiion 450 ms NI
Bl
Ti2=e
00:00:00 Elisad time: 00:00:07 00:00:10
Defined Number of Stimuli: 50
Trains left: 2
| [T ]

The left-hand side of the display is the
Information Area. This area is reserved for
illustrations of chosen setups, i.e. waveform,
amplitude and sequence. Information is
concurrently given about, e.g. Defined Number
of Stimuli and train duration.

On the right-hand side of the display, all
possible options are listed.

This section is arranged in four different menus
selectable with the appropriate Soft Key. The
device always starts up in the Main Menu.

Each menu is subdivided into multiple lines of
options (i.e. Rep.Rate and Number of Trains)
can be controlled by the Arrow Buttons.

In each line, all settings are represented
(controlled from the right-hand side Pulse
Wheel). Please see the details in the section on
“Getting Started”, or see page 31 where all
settings are scheduled.

Selection Area (3)

Timing Control Sequence
Rep.Rate 20 pps
Pulses in Train 10
Number of Trains B Sl W s
Inter Train Interval 2sec
N
1 i =

Soft Key Area (4)

| Main I Configure I Protocol I I Start

The bottom area of the screen shows the five
Soft Keys. The function of each soft key is
shown in the display just above the key. See
also the chapter on “Getting Started™.

Controls 15
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Getting Started

General Workflow

B Select the appropriate coil, and connect it to
the device. Turn on the device.

B Choose a setup in the Main Menu, and
position the coil near the stimulation spot.
Enable the device.

B Press the trigger button to make a single
stimulus, and gradually turn wup the
amplitude.

NOTE For an advanced use, stimulation
sequences can be selected in the Timing Menu.

Single Stimulation

The single stimulation function is placed in the
trigger button of the device. The user is always
able to activate a single pulse, either from the
trigger buttons of the device or the coil handle,
even in the time period between two train
sequences, e.g. for determining motor threshold.

Create Setup

When creating a setup, the operator is basically
selecting from two menus: the Main Menu and
the Timing Menu.

When setting fixed parameters, the operator
must select from the Configuration Menu and
the Timing Menu.

An overview of all selectable parameters can be
found in the "Menu Tree™ on page 27.

Information box

An Information Box will appear when operating
with incompatible settings. The Information
Box will contain a report of the error.

Example:

Information

Max Rep Rate for Twin/Dual mode is 20 pps

16 Getting Started

Main Menu

'@ 09:23:38 - Cail Type: MCF-B70
A B0 Alusec #1237:37 - Startad in Pulss Mada

2010:1-08

8 0 Alsec 83 123743 Swpped n Pulse Mode 12 43
Coil Tyon Avaintis St
13269

MCF-B70

Setup Defautt
Moce Standard
i Qument Direction Nomal
ﬂ I l [ Waveform Biphasic Burst
| Burst Puses 4
Inter Putss Inferval T —
[ |

Timing | Configure | | |

The selected menu is indicated in the status
section right above the selection area.

Setup

Default Setup
The device automatically starts in the Default
setup. To stimulate with default settings,
simply press the start button in the Timing
Menu.

Predefined Setups

Besides the Default Setup, you can choose
between 26 predefined setups created in the
Configuration Menu (letter A-Z). The present
setup can be seen in the Information Area.
The setups listed in the information area
shows the selected setup, but it is not loaded
until the Recall button (one of the Soft Keys
to the far right) is pressed (to save a
customized setup, see the Configuration
Menu, Setup).

Factory Setup
With the Factory Setup it is possible to recall
the original factory settings for the device.
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Mode

Standard Mode
Standard Mode can be chosen in all four
waveforms:

- Monophasic

- Biphasic

- Halfsine

- Biphasic Burst

When choosing the Standard Mode, the
device operates with one energy storage
only. The Standard Mode is normally chosen,
when running single stimulation, or train
sequences, where power pulse and twin
pulses are not required.

Power Mode

In this mode the two energy storages are
added together. Power Pulses can be chosen
in all four waveforms:

- Monophasic

- Biphasic

- Halfsine

- Biphasic Burst

The pulse width and the amplitude outlet are
extended with approximately 40 % relative to
Standard Mode.

Twin Mode

When stimulating with Twin Pulses (double
Pulses), the two energy storages are working
side by side. The device is able to fire 20
Twin Pulses per second (tpps) for X100 +
MagOption and 5tpps for R30 + MagOption.
Twin Pulses enable two pulses with a
variable Inter Pulse Interval in each
stimulation. When choosing the Twin Mode,
the line Ratio B/A amplitude will
automatically appear. The amplitude of the
two pulses A and B are then controlled in an
adjustable ratio between 0.2-5.0. “Pulse B” is
now adjusting in a selected percent ratio
proportional to “Pulse A”. The B/A Ratio
amplitude is calculated by dividing pulse B
with Pulse A. The “Pulse A” amplitude is
controlled with the amplitude pulse wheel.

Dual Mode

This mode is similar to Twin Mode. It differs
from the Twin Mode in selecting the pulse
amplitude. When choosing Dual Mode, the
line Pulse B Amplitude will automatically
appear in the selected Main menu indicating
that both "Pulse A” and “Pulse B” are
independently adjustable. “Pulse B” is the
basic pulse in this selection choosing from 0-
100%. The “Pulse A” amplitude is controlled
with the amplitude pulse wheel.

Twin and Dual Mode can be selected in three
different waveforms:

- Monophasic
- Biphasic
- Halfsine

Current Direction

Some use require a change in the Current
Direction. Instead of changing the coil position
the operator is able to choose between Normal
and Reverse.

Normal
In Normal direction, the current flows
through the coil following the direction of
the arrows shown on the coil encapsulation.

Reverse
In Reverse, the current flows through the coil
opposite to the direction of the arrows shown
on the coil encapsulation

The induced current direction in the tissue is
always the opposite of the coil current direction.

Getting Started 17
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Waveform
In this line different waveforms can be selected:

Halfsine

F
Coil Current

Monophasic

Téus 1:l-o|.|a 21;:I|n zsiam

Monophasic, Full Length ) )
P g The Halfsine waveform requires a compara-

tively small amount of energy compared to

The Monophasic waveform is typically all the other waveforms. The Halfsine
chosen where single stimulus is needed. The waveform is not as powerful as the biphasic
Monophasic waveform deposes a large waveform, thus only a fairly small amount of
amount of energy in the coil, which explains energy is disposed in the coil (approximately
the comparatively faster heating of the coil. half of the amount disposed by the biphasic
waveform).
coll current

Biphasic Burst (Theta Burst)

Max

Coil Current | )
' ' ' . 1Pl ]
Tops 140ps 210ps 280ps
Max
Monophasic, Shortened for Comparison with
other Waveforms ]
. . . Time
Biphasic (Full-Sine)
: “« oo
Coil Current 280us

The biphasic burst waveform is able to
provide a powerful stimulation. Biphasic
Tiivie Burst can be selected with 2, 3, 4 or 5 pulses
in each stimulation with very low IPI (Inter
Pulse Interval).

Tops

The biphasic burst mode can be used to
define Theta Burst stimulations. For further
description of Biphasic Burst and Theta

) ) ) Burst see page 21.
The biphasic waveform is very powerful.

There is a rather small amount of energy
disposed in the coil, which means that the
coil can provide a larger amount of
stimulation, before it heats up. Consequently,
the Biphasic waveform is relatively effective
before roll off in comparison to the
Monophasic waveform.

18 Getting Started
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Inter Pulse Interval (IPI)

Inter Pulse Interval is the duration between the
beginning of the first pulse to the beginning of

the second pulse.

The IPI

is adjustable

(Overview of setting possibilities on page 31).

Absolute Amplitude

Both pulses (A and B) are individually
adjustable. In this example the B pulse is set
to 70 % of max. output.

A A
Power% [~ 1o
Kraft -
Puissance
S B B
SW [ 0%
Virta Time
Intensiteit  — Zsit
Pote
Polexaa T Touks
Poténcia — Td
=4 Aika
Tijd
Tl Tempo
= Tiempo
Tempo
Relative Amplitude

The two pulses (A and B) are adjusted in a

selected ratio. In this example the ratio is set
to 1.4.

lIlIIIIII]’

?l?\

Time
Zeit
Temps
Tid
Tid

Tijd
Tempo
Tiempo
Tempo

The first pulse can activate both inhibitory
and facilitator mechanisms and modify the
threshold and readiness of the second pulse.
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Timing Menu

Fesized did =) 135244~ Suppedin Pulse Made 2000108
91 Alus |8 iigs o, 1353
Coil Tampetsture Cod Type Anmlabia Symul
MCF-B70 4013
T 1omi
Timing Corvirol Sequence
Rep Aate 20pps
Pulses in Tran o
v Number of Traing ===l
HH H‘H HH Iriter Train Interval 20sec
=
[
Main I Configure I Protocol | I Start

The Timing Menu is chosen for multiple
stimulation e.g for study or treatment.

Timing Control

External Triggers
If external triggers are selected, the device
will now be controlled from an external
device e.g. the Keypoint®.

With the external trigger it is possible to
trigger start of a sequence line in the protocol
tool. External Trig must be selected in the
Timing Menu for this option in the Protocol
Tool. For further information see separate
User Guide for Protocol Tool.

Sequence
If Sequence is selected, the following options
must be set:

Rep.Rate

The repetition rate refers to the number of
pulses per second (pps.) at which the pulses are
generated.

Pulses in Train

The number of pulses in each train. The Train
Duration is automatically calculated by dividing
the number of pulses in a train with the Rep.
Rate.

20 Getting Started

Number of Trains

The total amount of trains arriving in one
sequence.

Inter Train Interval (ITI)

The time interval between two trains described
as the time period between the last pulse in the
first train to the first pulse in the next train.

In the Information Area, the present actions
will be illustrated. These pieces of information
concern:

® The time duration of a sequence
B The train duration

B Inter train interval (ITI)

B The defined Number of Stimuli
B The trains Remaining
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Main Menu

Biphasic Burst (Theta
Burst) stimulation

Biphasic Burst mode can be used in conjunction
with the normal sequence timing.

Amplude T A 1156 40 - God Typeis Cook55 0090211
ES 102 Alusec E & 1155 47 - Madial 5 X100+ Ogson .5
#11 5647 - Dt 200940243 1 I . 9

B: 102 Alusae
Coil Tempersiure Cod Type

24°C

Moge Standsed
- Felm T N = Number of Trains z;r:::'nramm Hormat
Burst Fulsas 3
I|III|II |||||||| ’Ill]l”ll Inter Pulse Intenal 20 reec
Inter Traln Interval (—i
Fiiirm
" Timing ] Configure 1 I I eca
W—MI\Y—J\/}\'}\J—W In the Main Menu the Biphasic Burst Waveform
V2 Al is selected.
n = Number of Burst Pulses

Number of pulses in the Theta burst is defined

Special burst modes are also called Theta Burst sthie Bifst Pulses selecti s,

and a very common used protocol is:

The Inter Pulse Interval between each pulse is

A Theta Burst of 3 pulses with 20ms (50Hz) selected

interval repeated as a train of 10 bursts with a
repetition rate of 5Hz. The trains are repeated .
20 times with an interval of 8 seconds. Total Timing Menu
number of bursts 200.

Ruelized d/d 115640~ Cod Typa s CookBNS 20090213
£ mam |Wcisclisee 1212
. - . Coal Tarrpaaiure Cal Typa Araiabie S
Following settings on the MagPro will generate 24°C Cool-B65
the commonly used Theta Burst protocol. S (s 151
Tiing Contred Sailpes! I
Main Menu N g
Waveform: Biphasic Burst omtin Numoer of Trans 2
. [ | Intpr Traen intenal B8lsac
Burst Pulses: 3 AL 111
Inter Pulse Interval: 20 msec p—
[LLi)
Timing Menu
Rep Rate: Spps -.
Pulses in Train: 10 Main | Configure | Protocol | | san
Number of Trains: 20
Inter Train Interval: 8.0 sec In the Timing Menu the Rep Rate for the Theta

Bursts is selected.

The number of Theta Burst pulses in each train
is defined in the Pulses in Train selection.

Number of Trains and Inter Train Interval is
selected.

When ready, enable the stimulator and turn up
the Amplitude to the required level.
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Press the Start button to start the protocol.

ket Wi v #7165 91 -Crra 2008013 2084243
A 102 Admac 1217 - Seemdin Fuire Mods 12 14
B 102 Akmec B D 21213 8- Cai Tomeenus o 240
el Tupy Foos sl Sl
e | PR domyy =
Tirnrg Coricl Seperes
Fiap Rats Spps
Fuisesin Tin bl
b 16T Nurriser of Trasns 20
: frder Tran Inserval B0 s
SR
M
[ 10 0 Elepssdtme [ 8043 m Dl
&
Deeefinvedt Murmioer of St 200/
Trars it 15

The amplitude of the first pulse (A) and last
pulse (B) in the Biphasic Burst waveform is
measured during stimulation and displayed on
the display.

Realized di/dt
X 102 Alusec
B: 102 Alusec

For the commonly used TBS protocol the
amplitude of the 3 Biphasic Burst pulses will be
equal up to approximately 60% output power on
MagPro.

The maximum output power where the first and
the last pulse are equal is shown in table below.
For output power above the curve the last pulse
will begin to be lower than the first pulse.

frallConkmas Biphasic Burst rolioff
(first pulse = last pulse)
100 —--.‘\

80 e
E, .\\
E 60 e —
a
B 40
3
o

20

[v]
10 15 20 25 30 3 40 45 50
Burst Rate (Hz)

Coil type, output level and Inter Pulse Interval
(IPI) will influence on the di/dt values.
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Protocol Tool

From the Timing Menu it is possible to select
the Protocol Tool for advanced sequencing of
multiple stimulations. See separate User Guide
for this software tool.

Ampliude Resired g | *140422-Deley 20s 20100108
o, B ® 140422 Rec Ampl Deta (1-640) .
42 /0 63 NUS 23 5143425 Provocnl sopped 14.05
= Coil Type Availesla Simull
o
1 (1] Steeiard  Nomal Biprwan: Mppe @
o | mem 10 Siedwd  Newms  Eohesc Hep @
TE | M 10 Steded  News  Gohese E 2
75 | Muee 10 Siaeded  Homs  Bphase Wep a0
B | T 10 Swded  Nomd  Ephee Wepe £
m 10 Swetwd  Noma Bk E T 2
7| ®ee 12 Siotwd  Noms  Bohaiec Depe ]
5 | Mmec 08 Stedad  Noma  BohscBus 3 2 mec Soon w
70 | Bsc 0B Steded  Noms  DiphsicBun 3 e Sepr 10
70| 8w 08 Stedwd  Noma  BphscBum 1 Do o 10
71| 8w 08 Sws  Noms  BohsieBuw 3 W menc: EE w
72| 8o 08 Sweded  Nowd  BphesciBus 3 20 e S 10
Lina . oaanog 000020  Ampltude A Total ima: 000127 000238
= 42 % T i
Exit | Let | Right | Delete Start

Data Transfer

The MagPro Data Transfer feature gives the
possibility to extract data for documentation to
an USB memory stick. The Event log contains
details as:

-when did a train start

-how many stimuli did it produce

-and at which amplitude did the train run

Following data will be exported:
-Event log
-MEP log (if MEP monitor available)
- Amplitude log

For further information see separate Data
Transfer User Guide.
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Configuration Menu

Ampitda PResiead o 135244 Siopped in Pulss Mode 20100108
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The Configuration Menu is selected when
setting up the basic parameters. In this menu the
Trigger Menu will appear in the Soft Key Area
(see the “Menu tree” on page 27).

Save Setup

To save the present setup under a new letter in
the setup list, choose a letter (A-Z) or Default.
The setup to be saved is listed in the
Information Area. Setups can only be saved in
the Configuration Menu and then be recalled in
the Main Menu.

The basic sequence setup of the most common
study would be an obviously choice for the
Default Setup.

NOTE Any previous setup saved using the
letter you choose, will be overwritten.

After saving the settings on the MagPro, make
sure not to switch off the MagPro within 30
seconds, to make sure the settings are saved.

Charge Delay

After each stimulation, the device recharges the
energy storage. During the recharging period,
the device consumes and transfers very high
amounts of energy. This transfer can produce
unwanted noise, interfering with signal pickup
wires and electrodes. To suppress this noise, the
Charge Delay feature can be used, i.e. making
the device wait for a while, before recharging.
For ordinary use, set the Charge Delay to zero.

Auto Discharge Time

To protect against non-intended stimulation of
magnetic pulses, the device automatically
discharges a preset time after the last
stimulation is made or handling of buttons.

Prior Warning Sound

The "Train Warning" is a sound preparing the
patient for the next train sequence, when ITI is
greater than 5 seconds. When on, the Prior
Warning will sound two seconds before each
train starts. The Prior Warning only applies to
train sequences.

Coil Type Display

The Coil Type Display can be set to On or Off.
This function is relevant in relation to, e.g.
double-blind tests. When turning the Coil Type
Display off, the Coil Type area will be blank.
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Trigger Menu

Realized diid

A A ® 15:35:23- Coll Type: CockBES 20100108
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The Trigger Menu is selected when the device
is combined with external devices.

Trigger OQutput

Enable
When the Trigger Output is Enabled an
external trigger is given for each magnetic
stimulus.

Disabled
When the Trigger Output is Disabled, no
external trigger outputs are provided.

Twin Trig Output

Only enabled in Twin/Dual mode. When
making twin pulses, this option selects the
timing and number of external triggers
provided.

Puilse A
Select Pulse A to have an external trig out,
only at the time of the first stimulus (A).

Pulse B
Select Pulse B to have an external trig out,

only at the time of the second stimulus (B).

Pulse A+B
Select Pulse A+B to enable trigger on both
stimulus.
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Twin Trig Input

Only enabled in Twin/Dual mode. When
making twin pulses, this option selects the
timing and number of external trigger inputs
required:

Select Pulse A
Select Pulse A to require only one external
trig input. The Inter Pulse Interval is then
controlled by the device itself.

Select Pulse A+B
Select Pulse A+B to enable full external
control of the timing: two external trigger
inputs are required. Pulse A is provided at
the time for the first external trigger to arrive
— Pulse B accordingly, when the second
trigger arrives.

Polarity Input

Choose between Falling Edge and Rising
Edge. The magnetic stimulation can be selected
to be either at the time, when the external
trigger voltage is rising or falling.

Polarity Output

Choose between Falling Edge and Rising
Edge. The external trigger output voltage can be
selected to be either rising or falling at the time
of the magnetic stimulation.

Delay, Input Trig

This feature allows setting a delay from the time
of arrival of an external trigger input to the time
for the magnetic stimulation to be provided.

Delay, Output Trig

When selecting the internal trigger generation,
(i.e. when using trains generated by the device,
or when pressing one of the manual trigger
buttons) this feature allows setting a delay from
the time of the magnetic stimulation to the time
of the external trigger to be provided.
Accordingly, the external trigger output can be
provided prior to the magnetic stimulation. This
feature allows other equipment to be activated,
before the magnetic stimulation occurs.
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Service Menu

Raslied di @14:41:05 - Col Type: Cool865 2010-01-08
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GUI SW version: 5.0.1
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System Information

On the left side system information is displayed
with information about the MagPro model,
serial number and software versions.

Language

Select language in the list of available
languages.

Event Log Enabled

Data export of event log to USB memory stick.
Export of event log to RAM is also possible,
which will store the data to RAM until the
MagPro is disabled and the data in RAM will be
exported to the USB memory stick. This will
help the MagPro interface from slowing down.

Amplitude Log Enabled

Data export of Amplitude Log to USB memory
stick.

Coil Temperature events

Data export of Coil Temperature data to USB
memory stick.

Three different choices in Coil Temperature are
available:

OFF
No coil Temperatures events are logged and
saved

ON
Coil temperature events are only logged when
the MagPro are active and running a sequence
of stimulations

Advanced
All Coil temperature events are logged; also
the temperature events between stimulations
(For saving directly to memory stick: be
aware that an error will occur if the memory
stick is removed when the MagPro is writing
data to it).

Temperature scale

Select temperature scale on the display in
Celsius (°C) or Fahrenheit (°F).

Date and time

Adjust date and time by highlight the field that
is to be changed and use the right wheel to
adjust.
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Export of data (COM2)

Export of data from the COM2 serial port on the rear panel to an external computer is possible. The
used protocol consists of 8 bytes sent for di/dt values, amplitude changes or temperature/coil type
changes.

Byte Values Description
1 O0xFE Start flag
2 4 Length (always value: 4)
3 0x01 .. 0x03 Type:
1: Amplitude
2: di/dt
3: Temperature
4 0..199 Type 1: Value A amplitude in %

Type 2: Value A di/dt
Type 3: Temperature in °C
5 0..199 Type 1: Value B amplitude in %
Type 2: Value B di/dt
Type 3: Coil type no

6 0..0x0F Bit 0..1 Mode:

0: Standard

1: Power

2: Twin

3: Dual

Bit 2..3 Waveform:

0: Monophasic

1: Biphasic

2: Halfsine

3: Biphasic Burst
7 0..255 CRCS calculated for byte 3.4,5,6 (see below)
8 0xFF End flag

A checksum is calculated as follows:
The checksum is a CRC8 (Dallas/Maxim) checksum using the polynomial X* + X° + X* + 1.
(See: http://en.wikipedia.org/wiki/Cyclic_redundancy check)

Examples (Hex values):

-FE 04 01 2A 41 07 AD FF CRCS8 equals AD; calculated for 01, 2A, 41 and 07
(amplitude A: 42%, amplitude B: 65%, Mode: Dual, Waveform: Biphasic)

-FE 04 02 33 19 02 DF FF CRCS8 equals DF; calculated for 02, 33, 19 and 02
(di/dt A: 51uA/S, di/dt B: 25uA/S, Mode: Twin, Waveform: Monophasic)

-FE 04 03 18 48 0C A9 FF CRCS8 equals A9; calculated for 03, 18, 48 and 0C
(Temp: 24 -C, CoilType: 72=C-B60, Mode: Standard, Waveform: Biphasic Burst)

NOTE:
- When MagPro starts up some bytes are sent on COM2 before the equipment is ready for
stimulation. These bytes should be ignored.
-For Biphasic Burst waveform MagPro might send several di/dt values for each burst
depending on timing settings.
-For Twin or Dual mode MagPro sends a di/dt value for each pulse where Value A (byte 4)
should be used for the first pulse and Value B (byte 5) should be used for the second pulse.
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Menu tree

Configure

Timing control Save Setup
Rep.Rate Charge Delay
: ; Auto Discharge
Standard Pulses in Train Time
andar:
. Prior Warning
Number of Trains Saurid
Inter Train Interval | Coil Type Display
Protocol Trigger
& | Delay Trig Output
urrent . -
" Direction | Normal Amplitude A Polarity Input
| _ Rep.Rate Polarity Output
RLEVECI Biphasic Train Pulses Delay, Input Trig
Delay, Output Trig
Service
Language

Event Log Enabled

Amplitude Log
Enabled

Coil Temperature
events

Temperature scale
Date and Time
Time Base
Sensitivity
Panning

Curve No
Common Baseline
Lower Frequency
Limit

Upper Frequency
Limit

Trigger Mode
Display Size

Stay On Top
Save
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Current
Direction

Waveform

Bl

28 Menu tree

MagPro R30 incl. MagOption

O, ﬂain 0| Timing Configure
| standard Timing control Save Setup
Rep.Rate Charge Delay
. ; IPI . : Auto Discharge
Twin B/A Ratio Pulses in Train Time
IPI , Prior Warning
Diial B Amplitude % NumBer:or Treins Sound
. A Inter Train Interval | Coil Type Display
Delay Trig Output
Normal Amplitude A Twin Trig Output
Mode Twin Trig Input
Waveform Polarity Input
Monophasic ‘ty E
IPI Polarity Output
B/A Ratio Delay, Input Trig
| Biphasic Rep.Rate Delay, Output Trig
Train Pulses Service
Language

Event Log Enabled

Amplitude Log
Enabled

Coil Temperature
events

Temperature scale

Date and Time

Time Base

MEP (option)

Sensitivity

Panning

Curve No

Common Baseline

Lower Frequency
Limit

Upper Frequency
Limit

Trigger Mode

Display Size

Stay On Top

Save
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_Méi;l ; _ -' Timing Configure
Timing control Save Setup
Rep.Rate Charge Delay
. y Auto Discharge
Standard Pulses in Train Time
andar:
: Prior Warning
Number of Trains Sound
Inter Train Interval | Coil Type Display
Protocol Trigger
Current Normal Delay Trig Output
L BLE Reverse Amplitude A Polarity Input
' Monophasic Current Direction Polarity Output
Wasstarie Biphasic — Waveform Delay, Input Trig
Biphasic Burst Rt Plilsaa Burst Pulses Delay, Output Trig

IPI Service
Rep.Rate Language
Train Pulses Event Log Enabled

Amplitude Log
Enabled

Coil Temperature
events

Temperature scale
Date and Time

MEP (option)
Time Base
Sensitivity
Panning

Curve No
Common Baseline

Lower Frequency
Limit

Upper Frequency
Limit

Trigger Mode
Display Size
Stay On Top
Save
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MagPro X100 incl. MagOption

30 Menu tree

T liainc = Dl e Timing Configure
Standard Timing control Save Setup
Power Rep.Rate Charge Delay

- IPI . . Auto Discharge
Twin BJA Ratio Pulses in Train Time
Dual* IFA Number of Trains ErorVWarning

B Amplitude %

Sound

*) Biphasic Burst

Inter Train Interval

Coil Type Display

| not available Protocol Trigger
Normal Delay Trig Output
Reverse Amplitude A Twin Trig Output
Monophasic Mode Twin Trig Input
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Setting the Scale

MagPro R30

Setup A, B...Z and Default

Rep Rate 0.1,0.2,0.3,0.4...1, 2, 3, 4, 5, 6...30pps
Pulses in Train 1,2, 3,4...1000

Number of Trains 1,2, 3,4...500

Inter Train Interval
Configure
Charge Delay

0.1,0.2,0.3,04...120s

0, 10, 20, 30...100, 200, 300...1000, 2000, 3000...10000ms

Auto Discharge Time
Trigger
Delay, Input Trig

5,10, 15 ... 60min

0,01,02..1,2, 3...100ms

Delay, Output Trig

-100, -99, -98...-10.0, -9.9, -9.8...0.0, 0.1, 0.2, 0.3...10 ,11, 12...100ms

MagPro R30 incl. MagOption

Twin and Dual

Monophasic IPI

2.0,2.1,2.2...10.0, 10.5, 11.0...20, 21, 22... 100ms...3s

Setup

Biphasic IPI 1.0, 1.1,1.2...10.0, 10.5, 11.0...20, 21, 22...100ms...3s
Pulse B/A Ratio 0.2,03,04..5
Pulse B Amplitude 1,2, 3...100%

A, B...Z and Default

Rep Rate

0.1,0.2,0.3,04...1,2, 3,4, 5,6...30pps

Rep Rate in Twin and Dual
mode

0.1,0.2,0.3,0.4...1, 2, 3, 4, 5tpps

Pulses in Train

1,2, 3,4...1000

Number of Trains

1,2,3,4..500

Inter Train Interval

Charge Delay

0.1,0.2,0.3,0.4...120s

0, 10, 20, 30...100, 200, 300...1000, 2000, 3000...10000ms

Auto Discharge Time
Trigger
Delay, Input Trig

5,10, 15 ... 60min

0,0.1,02...1,2, 3...100ms

Delay, Output Trig

-100, -99, -98...-10.0, -9.9,-9.8...0.0, 0.1, 0.2, 0.3...10 ,11, 12...100ms
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MagPro X100

Biphasic Burst IPI

0.5,0.6,0.7...10.0, 10.5, 11.0... 20, 21, 22... 100ms

No of Biphasic Bursts 2,3,40r5
Setup A, B...Z and Default
Rep Rate 0.1,0.2,0.3,04...1,2,3,4,5,6..100pps

Rep Rate in Biphasic Burst
mode

0.1,0.2,03,04...1, 2, 3, 4, 5, 6..20tpps

Configure
Charge Delay

Pulses in Train 1,2, 3,4...1000
Number of Trains 1,2,3,4...500
Inter Train Interval 0.1,0.2,0.3,04...120s

0, 10, 20, 30...100, 200, 300...1000, 2000, 3000...10000ms

Auto Discharge Time
Trigger
Delay, Input Trig

5,10, 15 ... 60min

0,01,02..1,2, 3...100ms

Delay, Output Trig

-100, -99, -98...-10.0, 8.9, -9.8...0.0, 0.1, 0.2, 0.3...10 ,11, 12...100ms

MagPro X100 incl. MagOption

Biphasic Burst IPI

0.5, 086, 0.7...10.0, 10.5, 11.0... 20, 21, 22... 100ms

No of Biphasic Bursts

2,3, 40r5

Twin and Dual

Monophasic IPI

2.0,2.1,2.2...10.0, 10.5, 11.0...20, 21, 22... 100ms...3s

Biphasic and Halfsine IPI

1.0, 1.1, 1.2...10.0, 10.5, 11.0...20, 21, 22...100ms....3s

Pulse B/A Ratio

02,03,04..5

Pulse B Amplitude
Timing
Setup

1,2,3...100%

A, B...Z and Default

Rep Rate

0.1,0.2,0.3,04...1,2, 3,4, 5, 6..100pps

Rep Rate in Biphasic
Burst, Twin and Dual mode

0.1,0.2,0.3,04...1, 2, 3, 4, 5, 6...20tpps

Pulses in Train

1,2,3,4...1000

Number of Trains

1,2, 3, 4...500

Inter Train Interval

Configure
Charge Delay

0.1,0.2,0.3, 0.4...120s

0, 10, 20, 30...100, 200, 300...1000, 2000, 3000...10000ms

Auto Discharge Time

Trigger

Delay, Input Trig

5,10, 15 ... 60min

0,01,02..1,2 3...100ms

Delay, Output Trig

-100, -99, -98...-10.0, 9.9, -9.8...0.0, 0.1, 0.2, 0.3...10 ,11, 12...100ms
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Technical Data

Electromagnetic Data

Stimulation Waveforms and Pulse
width

Standard Mode:
Waveform  MagPro model Pulse
width
R30
. S R30 + MagOption
Biphasic X100 280us
X100 + MagOption
R30 + MagOption
Monophasic | X100 70us
X100 + MagOption
Halfsine X100 + MagOption 140us
Power Mode:

Waveform

”MagPro model

Biphasic | X100 + MagOption | 400ps
Monophasic | X100 + MagOption 100ps
Halfsine X100 + MagOption 200us

Magnetic Gradient from
Stimulation Coils

Magnetic Gradient and number of stimuli before
coil overheats depend on the specific coil used.

Mechanical Data

Dimensions

MagPro: (HxWxD) 210 x 530 x 400mm
MagOption: (HxWxD) 130 x 530 x 400mm
Cart: (HxWxD) 800 x 610 x 550mm
System height with cart: 102cm

Weight

MagPro R30: 33kg /73 Ibs
MagPro X100: 35kg / 77 lbs
MagOption: 25kg / 55 Ibs

Cart: 16kg / 35 Ibs

Environmental Data

Operating Temperature: 10 —30°C (50 — 86°F)
Storage Temperature: 5-50°C (41 — 122°F)

30-60 % RH
20-80 % RH

Operating Humidity:
Storage Humidity:

Power Supply

230V~, 50/60Hz
according to [EC 60601-1

Mains Voltage:

Mains impedance: <1Q
Maximum Power Consumption: 2300VA
Standby Power Consumption:  <150VA

Operation from 100-120V through Transformer.

Technical Data 33




MagPro family User Guide - US-edition

Connections

Trigger Connector

DSUB 9 pin Female

Pin 1: Trigger Input

Pin 2: Trigger Output

Pin 3: Ground. (Reference)
Pin 6: +5VDC

Pin 7: +12VDC

9016E455- Trigger cable for Keypoint”
9016E456- Trigger cable with BNC connectors

Trigger Input

Pulse width > Sus

TTL + CMOS levels accepted
Input Impedance > 10 kQ
Polarity: User Defined
Default: Falling

Trigger Output

Pulse width: 50us
TTL-levels

Output Impedance < 200 Q
Polarity: User Defined
Default: Falling

Serial Ports

PC-style: COMI for MEP Monitor Interface
DSUB Connector 9 pin Male
Standard RS232 connectivity

PC-style: COM2
DSUB Connector 9 pin Male
Standard RS232 connectivity

Setting Value
Baudrate 38400
Databits 8
Parity None
Stopbits 1
Flow control None
USB Ports
PC-style: USB

Standard USB connectivity
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Performance Data — Amplitude Roll-Off

Output Power versus Repetition Rate, depending on Waveform, shown for coil C-B60:

Standard and Power Pulses
Repetition Rate

Waveform 5 pps 10pps 20pps 30pps 50pps 75pps 100 pps
Standard Mode
Biphasic 100 % 100 % 80 % 65 % 50 % 35 % 30 %
Halfsine 100 % 100 % 80 % 65 % 50 % 35% 30 %
Biphasic Burst (N=3) 100 % 100 % 70 % 50 % 35 % 25 % 20 %
Monophasic 100 % 70 % 50 % 40 % 30 % 25 % 20 %
Power Mode
Biphasic 100 % 75 % 55 % 45 % 35 % 25 % 20 %
Halfsine 100 % 75 % 55 % 45 % 35 % 25 % 20 %
Biphasic Burst (N=3) 100 % 70 % 45 % 35% 25 % 20 % 15 %
Monophasic 75 % 50 % 35 % 25 % 20 % 15 % 10 %

pps = Pulses Per. Second
N = Number of Pulses (N=2, 3, 4, 5)

Twin and Dual Pulses

Twin and Dual Mode
Biphasic 100 % 100 % 100 % 75 % 60 % 50 %
Halfsine 100 % 100 % 100 % 75 % 60 % 50 %
Monophasic 100 % 100 % 70 % 45 % 35% 30 %

tpps = Twin Pulses Per. Second

Error messages

Different error messages can be displayed in the Enable/Disable status field.

Error message Cause

Curr.Error Power supply output is shorted or power supply is defective.

Dischl hot Discharging circuit is hot, should disappear within a few minutes after cooling
down.

Disch hot Discharging circuit in MagOption is hot, should disappear within a few minutes
after cooling down.

MonoRes hot Monophasic resistor is hot, should disappear within a few minutes after cooling
down.

Reposition. Internal power switch is moving should disappear within 10 sec.
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Maintenance

Cleaning and Disinfecting
Procedures

The maintenance that can be performed by the
operator is limited to cleaning and disinfecting
the device.

NOTE Any maintenance inside the device must
be performed by qualified service personnel.

B The MagPro, Coil and Cart:

- Before cleaning the device units, switch
off the mains. Use a cloth gently wrung in
a recommended disinfectant as listed
below.

- Dilute the disinfectant properly, as stated
by the manufacturer.

For routine cleaning use

Phenoles (Bacillotex® etc.) or 70% alcohol,
0.5% chlorohexidine.

If hepatitis or any other dangerous virus
contamination is suspected: Aldehydes (Cidex®,
Korsolin®) or chlorinates (Diversol BX®).

Be careful not to drip water or disinfectant
directly into the input and output plugs and
other openings in the cover. Remove excess
disinfectant with a dry cloth.

Do not use solvent silicon-based or abrasive
cleaning agents.

Before using disinfectants other than those

specified, please contact your local distributor
for further information.

36 Maintenance

Waste Management

The device and its accessories must be disposed
of separately as electronic waste.

)¢

Waste Electrical and Electronic
Equipment, user information:

Do not dispose of this product in the unsorted
municipal waste stream. Dispose of this
product according to local regulations.

Safety Checks

The following safety checks
conducted before use daily:

should be

B Inspection for visible damage to device.

B Inspection of mains cord and connecting
cables.

B Check the coil for damages, cracks, marks,
deformations, color changes and other
irregularities. Do not use the coil if there is
any evidence of stress failure and contact a
Service Center.

The following safety checks should be
conducted (by qualified personnel) at least once
a year and in the event of repair:

® Insulation resistance.
B Measurement of leakage currents.

B Measurement of resistance of protective earth
conductor.

B Inspection and cleaning of the fan filter.
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IEC 60601-1-1

CAUTION
When connecting, attention must be paid to:

IEC 60601-1-1

Medical Electrical Equipment, Part 1:
General Requirements for Safety.

1. Collateral Standard

Safety Requirements for Medical
Electrical Systems.

When connecting to a medical appliance with an
F-type applied part or some additional
equipment complying not with IEC 60601-1 but
with the relevant safety standard for such
equipment, the additional equipment:

1) Must either be placed outside the patient
environment (the patient environment is any
area in which intentional or unintentional
contact can occur between patient and parts
of the system (e.g. a printer) or as a result of
some other person touching parts of the sy-
stem)

or

2) If placed within the patient environment,
must be:
a) Provided with additional protective
earthing,

or

b) Supplied from an extra isolating
transformer, limiting the enclosure
leakage current to a value not exceeding
0.5 mA,

or

¢) Supplied from a floating power supply,
limiting the enclosure leakage current to a
value not exceeding 0.5 mA

Please refer to IEC 60601-1-1.
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Classification

Classification
requirements
IEC 60601-1

Type of protection against electric shock:

B Class I: Equipmentin which protection
against electric shock does not rely on basic
insulation only, but which includes an
additional safety precaution in that means are
provided for the connection of the equipment
to the protective earth conductor in the fixed
wiring of the installation in such a way that
accessible metal parts cannot become live in
the event of a failure of the basic insulation.

Method(s) of sterilization or disinfecting
recommended by the manufacturer:

B Please, see section on "Maintenance".

38 Classification

Degree of protection against electric shock:

B Type BF: Applied part providing a particular
degree of protection against electric shock,
Particularly regarding:

- Allowable leakage current

- The applied part is electrically isolated
(floating).

- Not intended for direct cardiac appli-
cation.

Degree of protection against harmful ingress of
water:

B MagPro:
IP20: Ordinary equipment (enclosed
equipment without protection against ingress
of water).

W Coils:
IP24: Ordinary equipment (enclosed
equipment with protection against liquid
splashing).

Degree of safety of application in the presence
of a flammable anesthetic mixture with air or
with oxvgen or nitrous oxide:

B Equipment not suitable for use in the
presence of such a mixture.

Mode of operation:

B Continuous operation
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Appendix A, Coils and Accessories

Operating period (Coils)

Danger
Due to the mechanical and thermal stress
during stimulation, Magnetic Stimulating

Coils must not be used after the expiration
date.

AETER 2009-10-25

The expiration date is shown on the label,
which is situated on top of the large orange
coil connector, as YYYY-MM-DD.

The maximum operating period for the coils
is:

Coil type Maximum
operating period
C-100
C-B60
MC-125
MC-B70
MMC-140 5 years
MMC-140-11
RT-120
RT-120-11
D-B80
MCF-B65
MCEF-75 3 years
MCF-125
5 years or
18.000.000 EPV see
Coglbbs separate User Guide
for Cool coils

Symbols

(=) The device complies with the EC directive
c E 93/42/EEC on medical devices
0543
A

The device is of Type BF, i.e. the applied
part is electrically isolated.

¥——— Indicates the current direction on coils

/H/ Storage temperature range. Packaging label

SN xxx  Serial Number.
P/N Part Number

Waste Electrical and Electronic Equipment:
Compliance information.

User information: Do not dispose of this

product in the unsorted municipal waste

stream. Dispose of this product according to

local regulations.
Classification

Magnetic Coils.
IEC 60601-1, IP24

Encapsulation of Coils

Minimum 2mm plastic material. Windings are
placed symmetrically in the encapsulation.
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C-100 Circular Coil

Mechanical Properties

Weight of transducer head 0.6kg
Dimensions of transducer head 123 x 11.5 mm
Cable length 1.7m
Coil Winding Data
Inner diameter 20mm
Outer diameter 110mm
Winding height 6mm
Number of windings 14
Magnetic and Electrical Properties
Max initial dB/dt 35 kT/s near the coil
surface.
Active pulse width 280us (Biphasic)
Performance
Number of stimulations before 400 pulses
B The coil is suitable for general-purpose warm-up at ambient temperature
Atzlation. ﬁi%gn output 75% of maximum
B Equipped with power control and trigger at 1pps.
button to support easy operation. Ordering Number 9016E058-

C-B60 Butterfly Coil

Mechanical Properties

Weight of transducer head 0.7kg

Cable length 1.7m

Dimensions of transducer head 165 x 85 x 19 mm

Coil Winding Data

Inner diameter 35mm
Quter diameter 75mm
Winding height 11mm
Number of windings 2x10
Magnetic and Electrical Properties
Max initial dB/dt 35 kT/s near the coil
surface
Active pulse width 280us (Biphasic)
Performance
B The coil is suitable for focused ":’,.:ﬁ’_‘f,';,";s;'mﬁi':ﬂf &f{qu::zre . pisce
stimulations. 20°C:
B Equipped with power control and trigger g*:e;apnpgutput ot maxknm
button to support easy operation. )
Ordering Number 9016E048-
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MC-125 Circular Coil

B The coil is suitable coil for general
purpose stimulation.

B Equipped with trigger button to support
easy operation.

Mechanical Properties

Weight of transducer head 0.6kg

Cable length 1.3m
Dimensions of transducer head @130x 11.3 mm

Coil Winding Data

Inner diameter 28mm
Outer diameter 114mm
Winding height 6mm
Number of windings 13

Magnetic and Electrical Properties

Max initial dB/dt 41 kT/s near the coil
surface

Active pulse width 280us (Biphasic)

Performance

Number of stimulations, before
warm-up at ambient temperature
20°C:

Mean output 75% of maximum
at 1pps.

450 pulses

Ordering Number 9016E055-

MC-B70 Butterfly Coil

focused

suitable for

B The coil 1is
stimulation.

M The coil is slight bend to closely follow
curved shapes.

B Equipped with trigger button to support
easy operation.

Mechanical Properties

Weight of transducer head 1.1kg

Cable length 1.7m

Dimensions of transducer head 169 x 112 x 33 mm

Coil Winding Data

Inner diameter 25mm
Outer diameter 97mm
Winding height 6mm

Number of windings 2x10

Magnetic and Electrical Properties
Max initial dB/dt 31 kT/s near the coil

surface
Active pulse width 280us (Biphasic)
Performance
Number of stimulations before 400 pulses
warm-up at ambient temperature
20°C:
Mean output 75% of maximum
at 1pps.
Ordering Number 9016E056-

Appendix A, Coils and Accessories
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MMC-140 Parabolic Coil

Mechanical Properties

Weight of transducer head 0.8kg

Cable length 1.5m

Dimensions of transducer head 2143 x 14.5/33 mm
Coil Winding Data

Inner diameter 25mm

Quter diameter 120mm

Winding height 6mm

Number of windings 14

Magnetic and Electrical Properties
Max initial dB/dt 33 kT/s near the coil

surface
B The coil is parabolic in shape to provide a heivepulsawidt 30us{Fiphaske)
powerful and focused stimulation. Performance
. . . Number of stimulations before 650 pulses
" Ec_lu}pped Wlth trigger button to support warm-up at ambient temperature
clinical operation. 20°C:
Mean output 75% of maximum
at 1pps.
Ordering Number 9016E057-
MMC-140-ll Parabolic Coil with power control
Mechanical Properties
Weight of transducer head 0.9kg
Cable length 2.5m

B The coil is parabolic in shape to provide a
powerful and focused stimulation.

B Equipped with power control and trigger
button to support easy operation.

42

Dimensions of transducer head ©143 x 17/39 mm

Coil Winding Data

Inner diameter 25mm
Outer diameter 126mm
Winding height 6mm
Number of windings 15

Magnetic and Electrical Properties

Max initial dB/dt 33 kT/s near the coil
surface

Active pulse width 280us (Biphasic)

Performance

Number of stimulations before
warm-up at ambient temperature
20°C:

Mean output 75% of maximum
at 1pps.

650 pulses

Ordering Number 9016E063-



MagPro family User Guide - US-edition

RT-120 Racetrack Coil

B The coil is elliptic in shape and is
especially suitable for stimulation of wider
areas such as bigger muscles.

B Equipped with trigger button to support
clinical operation.

Mechanical Properties

Weight of transducer head 1.3kg

Cable length 1.5 m

Dimensions of transducer head @90 x 200 x 26 mm

Coil Winding Data

Outer loop 80 x160 mm
Inner loop 230 x 110 mm
Winding height 15 mm
Number of windings 10

Magnetic and Electrical Properties

Max initial dB/dt 31 kT/s near the coil
surface

Active pulse width 280us (Biphasic)

Performance

Number of stimulations before
warm-up at ambient temperature
20°C:

Mean output 75% of maximum
at 1pps.

1500 pulses

Ordering Number 9016E064-

RT-120-ll Racetrack Coil

B The coil is elliptic in shape and is
especially suitable for stimulation of wider
areas such as bigger muscles.

W Equipped with power control and trigger
button to support clinical operation

Mechanical Properties

Weight of transducer head 1,5 kg

Cable length 25m

Dimensions of transducer head 290 x 175 x 26 mm

Coil Winding Data

Quter loop 280 x 160 mm
Inner loop 230 x 110 mm
Winding height 15 mm
Number of windings 10

Magnetic and Electrical Properties
Max initial dB/dt 31 kT/s near the coil

surface
Active pulse width 280us (Biphasic)
Performance
Number of stimulations before 1500 pulses
warm-up at ambient temperature
20°C:
Mean output 75% of maximum
at 1pps.
Ordering Number 9016E065-
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D-B80 Butterfly Coil

B Opened butterfly
stimulation.

design for powerful

B The coil is suitable for deep stimulation.

B The coil is slight bend to closely follow

curved shapes.

B Equipped with trigger button to support

clinical operation.

Mechanical Properties
Weight of transducer head
Cable length

Coil winding data
Diameter

Angle

Winding height

Number of windings

0.9kg
1.7m

2 x 280mm
120°
12mm
2x7

Magnetic and Electrical Properties =

Max initial dB/dt

Active pulse width

Performance

Number of stimulations before
warm-up at ambient temperature
20°C:

Mean output 75% of maximum
at 1pps.

Ordering Number

31 kT/s near the coil
surface

280us (Biphasic) e

500 pulses

9016E043-

MCF-B65 Butterfly Coil

B The Coil is designed for demanding

clinical studies, requiring a high number of
without the need for external

stimuli
cooling.

B Equipped with trigger button to support

clinical operation.
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Mechanical Properties
Weight of transducer head
Cable length

Dimensions of transducer head
Coil Winding Data

Inner diameter

Quter diameter

Winding height

Number of windings

1.5kg
2m
174 x 94 x 53 mm

35mm
75mm
12mm
2x (2x 5)

Magnetic and Electrical Properties

Max initial dB/dt

Active pulse width

Performance

Number of stimulations, before
warm-up at ambient temperature
20°C:

Mean output 75% of maximum
at 1pps.

Ordering Number

32 kT/s near the coil
surface

280ps (Biphasic)

2000 pulses

9016E042-
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MCEF-75 Circular Coil

B The Coil is designed for demanding
clinical studies, requiring a high number

Mechanical Properties

Weight of transducer head 1kg

Cable length 1.3m
Dimensions of transducer head @88 x 41.5 mm
Coil Winding Data

Inner diameter 10mm

Quter diameter 65mm

Winding height 18mm
Number of windings 3x7

Magnetic and Electrical Properties

Max initial dB/dt
surface

Active pulse width

Performance

280us (Biphasic)

43 kT/s near the coil

of stimuli without the need for external Number of stimulations, before 500 pulses
. warm-up at ambient temperature
cooling. 20°C:
B Equipped with trigger button to support Mean output 75% of maximum
clinical operation. atipps.
Ordering Number 9016E044-
MCF-125 Circular Coil
Mechanical Properties
Weight of transducer head 1.5kg

MCF125

B The Coil is designed for demanding

clinical studies, requiring a high number of

stimuli without the need for external

cooling.

W Equipped with trigger button to support
clinical operation.

Cable length 2m
Dimensions of transducer head ©140.5 x 41.5 mm

Coil Winding Data

Inner diameter 35mm
Outer diameter 121mm
Winding height B6mm
Number of windings 13

Magnetic and Electrical Properties

Max initial dB/dt
surface

Active pulse width 280us (Biphasic)

Performance

Number of stimulations, before
warm-up at ambient temperature
20°C:

Mean output 75% of maximum
at 1pps.

2000 pulses

Ordering Number 9016E041-

www.MagVenture.com
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Cool-B65 Butterfly Coil

B The coil has electrical and magnetic
properties identical to the MCF-B65 and
Cool-B65.

B The Coil is designed for demanding
clinical studies, requiring a very high
number of stimuli.

B The Coil is optimized for use with
equipment enabling High Repetition Rates
and long pulse trains.

B The Coil is cooled from an external Cooler
Unit. See below.

B Equipped with trigger button to support
clinical operation.

B Built in timer and counter with preset
operating period (days and stimulations)

Mechanical Properties
Weight of transducer head
Cable length

Dimensions of transducer head
Coil Winding Data

Inner diameter

Outer diameter

Winding height

Number of windings

1.7kg
1.3m
174 x 94 x 41 mm

35mm
75mm
12mm
2x (2x 5)

Magnetic and Electrical Properties

Max initial dB/dt

Active pulse width

Performance

Number of stimulations, before
warm-up at ambient temperature
20°C:

Mean output 75% of maximum
at 2pps.

Number of stimulations, before
warm-up at ambient temperature
20°C with protocol:

60 trains @ 50 pulses/train @
10pps @ Inter Train Interval: 25s
@ Output=75%.

Ordering Number

36 kT/s near the coil
surface

280us (Biphasic)

>20.000 pulses

>10.000 pulses

9016E049-

Coil Cooler Unit

B Used as external cooling system for Cool
coils.

B Equipped with special liquid cooling
media.

46

Mechanical Properties
Weight of unit

Height x width x depth
Capacity of cooling media
Mains power cable length
Electrical Properties
Available Main Voltage
Power consumptions
Ordering Number

Additional cooling media
Volume

Ordering Number

10Ky

20x 30x 30cm
1.8 liter
3m

100-240V, 50-60Hz
Maximum 40VA

9016B015-

0.6 liter
101-323-



MagPro family User Guide - US-edition

Super Flex Arm for Magnetic Coil Positioning

B For easy and flexible positioning of the
magnetic coils.

B The arm has three joints. Two ball joints
which can rotate in multiple directions and
one central joint which can rotate in one
direction.

® All three joints can be locked and unlocked
by the grip on the central joint.

B Designed for use with all types of coils.

Mechanical Properties

Coils All coils
Max. height above the floor 1.6 m
Length of arm 80 cm
Weight of arm 6.5 kg

Ordering Number 9016B017-
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Cart for MagPro R30

Mechanical Properties
Weight
Height x width x depth

Ordering Number

Extra Shelf
Weight
Height x width x depth

Ordering Number

48 www.MagVenture.com

,.

13.5kg
80 x 61 x 55cm

9016B010-

2.9kg
3x55x31cm

9031B311-

110V/230V Power Supply
Option for MagPro

Mechanical Properties
Weight of transformer
Cable length primary
Cable length secondary
Height x width x depth
Encapsulation

Electrical Properties
Available Main Voltage
Max Energy Output

Ordering Number

)

15kg
1.5m
1.3m
20x30x30cm

Overall min 2 mm
PS Non flammable
Impact resistant

100V, 110V, 120V
2300VA

9016D001-
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Index

A

Absolute Amplitude - 19
Adverse Reaction - 6
amplitude - 14

Amplitude - 14

Amplitude Log Enabled - 25
Amplitude Roll-Off - 35
anesthetic gases * 6

Arrow Buttons - 13

Auto Discharge Time - 23
Available Stimuli - 14

B

Biphasic (Full-Sine) - 18
biphasic burst
waveform - 17, 18
biphasic waveform - 18
Butterfly coils - 8
Butterfly Coils - 8

C

Cautions - 7

Charge Delay - 23

circular coil - 8

Circular Coils - 8
Classification - 38

Cleaning and Disinfecting - 36
coil - 7,13, 14, 16, 17, 18, 33
Coil Connector 13

coil group name - 14

Coil Temperature - 11, 14
Coil Temperature events - 25
coil type - 14

Coil Type Display - 23

Coils with External Cooling - 9
Coils with Fluid - 9
connecting - 5, 7, 12, 36, 37
Connections - 34
Contraindications * 6

Controls - 13

Current Direction - 10, 17

D

Data Transfer - 12, 14, 22
Date and time - 25

date/time + 14

Default Setup - 16

Delay - 24

disconnected - 5

Display and Soft Keys Area - 13
Dual Mode - 17, 35

E

Earth Connectors - 12
Electromagnetic Data - 33
Enable/Disable - 7, 13, 14
Enable/Disable Button - 13
Encapsulation of Coils - 39
energy storage - 17, 23
Environmental Data - 33
Equipotentiality - 12

Error messages - 35

Event Log Enabled - 25
Event log information - 14
Export of data (COM2) - 26
External Triggers - 20

F

Front Panel - 13
fuse - 5

G
General Workflow * 16

H

halfsine
waveform - 17, 18

I

IEC 60601-1 - 5, 12, 37

IEC 60601-1-1 - 5, 37

Information Area - 15

Intelligent Temperature Prediction - 14
Intended use - 6

Inter Pulse Interval - 19

Inter Train Interval - 20

Interference - 12

ITP algorithm - 14
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L

Language - 25
Lemo Connector * 13

M

Main Menu - 16
mains plug - 5
Maintenance - 36
Mechanical Data - 33
Menu tree - 27
mode - 17
monophasic
waveform - 17, 18
motor threshold - 16
MR magnetic field - 6

N
Number of Trains - 15, 20

O
Operating period - 39

P

Performance Data - 35
Polarity - 24

power - 5, 12, 14, 17

Power Mode - 10, 17, 33, 35
Power ON/OFF button - 12
power pulse - 17

Power Supply - 33
Predefined Setups - 16
Prior Warning Sound - 23
protective earth - 5, 36, 37, 38
Protocol Tool - 22

Pulse Wheels - 13

Pulses in Train - 20

R

Realized di/dt - 14

Rear Panel - 12

Relative Amplitude - 19
Rep.Rate - 20

Repetition Rate - 10, 20, 35

S
Safety Checks - 36
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Safety Requirements - 5, 37
Selection Area - 15

Sequence - 20

Serial ports - 12

service + 2, 5,12, 36

Service Menu - 25

Setting the Scale - 31

Setup -+ 16, 23

single pulse - 13, 16

single stimulation - 17

Soft Key Area - 15

Software Controls - 14
Standard Mode - 10, 17, 33, 35
Start Up Indicator - 13

status - 16

Status Area - 14

Symbols and Connections - 12
System Information - 25

T

Technical Data - 33
Temperature scale - 25
Theta Burst - 18, 21
Timing Control - 20
Timing Menu - 20
train - 15, 17, 20, 23
transformer - 48

Trig in/Trig out connector - 12
trigger - 24

Trigger Button - 13, 16
Trigger cable - 34
Trigger Menu - 24
Trigger Output - 24
Twin Mode - 17

Twin Trig Input - 24
Twin Trig Output - 24
Twin/Dual Mode - 10

U

USB memory stick - 12, 14
USB ports - 12

W

Warnings - 6

Waste Management - 36
Waveforms - 10, 18, 33
Working Modes - 10
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