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The NeuroEDUCATOR is an FDA registered
medical device for use in hospitals and clinics
under the supervision of a qualified medical
practitioner. The NeuroEDUCATOR may be
used at home under the prescription of a
physician.

Copyright 2007-2013 Therapeutic Alliances Inc. All Rights Reserved.
ERGYS®, REGYS, SpectraSTIM®, NeuroPATH, NeuroEDUCATOR®, You
are the Moving Part, and Therapeutic Alliances are trademarks of
Therapeutic Alliances Inc.
Product design and specifications may be changed without notice.
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Precautions

The NeuroEDUCATOR is for use
exclusively for biofeedback therapy
and should not be used for any other
purpose, especially as related to
monitoring a vital physiological
function.
Young children should never be left
unsupervised in the course of
NeuroEDUCATOR therapy.
To prevent the possibility of skin
irritation or other adverse reactions,
use only electrodes and lead wires
that are approved by Therapeutic
Alliances Inc.
The NeuroEDUCATOR has been
tested for electromagnetic
compatibility per EN 60601-1-2.
While the NeuroEDUCATOR is within
the acceptable limits of emissions,
care should be taken that no
degradation of performance is
observed in devices used in the
vicinity of the NeuroEDUCATOR,
especially devices that have a
function in promoting a patient's
health and safety.

NeuroEDUCATOR EMG readings
can be affected by an electrostatic
discharge (ESD), a fast transient
pulse on the power line, or
electromagnetic emissions from
other devices. The NeuroEDUCATOR may exhibit a short
spike in the displayed EMG reading
and/or a slight delay in the horizontal
time sweep as a result of these
electric disturbances. Every effort
should be made to provide a "clean"
electrical environment in which to
operate the NeuroEDUCATOR.
Do not operate the NeuroEDUCATOR in the vicinity of
combustible gases.
Use only batteries supplied by and
recommended by Therapeutic
Alliances. Always read the battery
manufacturer’s guidelines and
warnings.
Never connect the
NeuroEDUCATOR to a PC without
an approved isolation device (e.g.,
the optical isolator). Disconnect the
patient during electrical storms or in
other circumstances when the
integrity of the AC mains cannot be
assured.
Always replace worn out
components, lead wires, and
accessories--especially electrical
items with wires exposed as a result
of damage, wear, or misuse.

!
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1.0 Specifications
EMG Channels
Common mode rejection (CMR)
Common mode impedance
Differential resistance
Crosstalk isolation between channels
Internal noise
Bandwidth
Data Resolution
Signal Processing

Graphics Display Scales (microvolts RMS)
Time Sweep as Line Graph (seconds)
Calibration

4 isolated channels
Processed real-time
>140 dB (isolated)
>105 dB (differential)
100,000 Megohms
200 Megohms
50 dB
0.2 microvolts RMS
10 - 1000 Hz
0.195 microvolts RMS
Continuous analog processing of the EMG
signal which is digitized 160 times per
second
10, 20, 50, 100, 200, 400, 800
10, 20, 40, 60, 120, 180, 200, 300, 400,
600, 900
One Offset and Gain adjustment per
channel. No user adjustments.
Full accuracy from 65 - 80 degrees F.

Dual Computer Control

EMG Processor reads and processes the
biological signals; “Wintel” computer
provides control for graphics, userinterface, data storage, and session setup.
Interface between computers is via an
optically-isolated serial cable.

Power

3.7 VDC 645 mAh Lithium Ion battery pack
with short circuit and discharge protection
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2.0 Introduction
Powerful and easy to use

The NeuroEDUCATOR
Electromyography (EMG) Biofeedback
System is designed for neuromuscular
therapy aimed at returning or improving
voluntary muscle control. Through
visual and audio feedback, the patient
learns how to reproduce, maintain, and
control EMG responses for maximum
improvement in muscle function. This
feedback, combined with behavioral
conditioning techniques, helps the
patient to "re-educate" the affected
muscles, retaining the level of control
learned in one session as the starting
point for the next session.
The NeuroEDUCATOR can be a
powerful tool in the hands of physicians,
physical therapists, occupational
therapists, psychologists, and
psychiatrists. Moderate to substantial
musculoskeletal function can be
reclaimed in patients with CVA, head
trauma, spinal cord injury, cerebral
palsy, and other neuromuscular
disorders.

Instantaneous Feedback
The NeuroEDUCATOR EMG Processor
continuously reads the patient's
biological signals to provide accurate
and instantaneous feedback. Up to 4
channels can be processed
simultaneously, in real time, with no
discernible delay between the EMG
response and the display of the response.
This gives the patient the immediate
feedback vital for successful operant
conditioning (i.e., learning by
reinforcement).

The NeuroEDUCATOR uses a unique 2display system. A "Patient Display"
presents the training goals and EMG
activity to the patient, and an "Operator
Display" allows the clinician to view and
edit session parameters, view previously
saved sessions, and guide the current
treatment session. The use of 2 displays
minimizes distractions to the patient
while allowing the clinician to quickly
set up and modify the parameters for
therapy.
A wide selection of graphics and audio
options provides the patient with
feedback and goals which are easily
understood. As progress is made during
a session, goals can be changed "on the
fly" to increase the challenge to the
patient.

Documented Results
Each patient "run" can be saved to disk
for review during or after the session.
The clinician can print any of the saved
runs for the patient's file or as
documentation for insurance
reimbursement. These color printouts
can provide an impressive record of the
patient's progress.

The NeuroEDUCATOR is registered with the United
States Food and Drug Administration (FDA) as a Class II
medical device for muscle re-education and relaxation.
Sale of this device is restricted to qualified healthcare
professionals.
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a
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a
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a
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a
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Relax
a
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Extend
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Arm

Flex
a
Finger

Turn
a
Handle

Rotate
a
Wrist

A Tradition in Rehabilitation
A Range of Options
In its base configuration, the
NeuroEDUCATOR comes complete and
ready-to-use. A number of other
configurations are also available,
including a temperature probe option, a
urinary incontinence treatment option,
and a gait training option. Therapeutic
Alliances can offer assistance in
configuring the NeuroEDUCATOR to
best meet your requirements.

Since 1983, Therapeutic Alliances has
provided state-of-the-art rehabilitation
equipment with products such as the
REGYS, ERGYS, SpectraSTIM,
NeuroPATH, and NeuroEDUCATOR.
Continuing this tradition with its fifthgeneration EMG biofeedback product,
the NeuroEDUCATOR 4, Therapeutic
Alliances offers an advanced, easy-touse system for treating your patients.
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3.0 Installation
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System Requirements
The NeuroEDUCATOR can be ordered
with a Bluetooth option or a cabled option.
The PC must be equipped with Bluetooth
for the NeuroEDUCATOR Bluetooth
option. For cabled systems, the
NeuroEDUCATOR requires a computer
with a 9-pin serial port or a serial to USB
adapter cable, which Therapeutic
Alliances can provide.
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Cabled Option

3a
6
PN PL-21-1440

*

5

25 pin female

3b

Port Powered
RS-232 Isolator

PN PL-21-1300

To DCE
To DTE

3c

PN PL-21-1450

25 pin male

1. Slide off the battery compartment
door.
2. Install a fully charged battery.
3a. Connect the PL-21-1440 cable to
the NeuroEDUCATOR 4 Data
connector.
3b. Connect the other end of the PL21-1440 cable to the Optical
Isolator.
3c. Connect the PL-21-1450 cable to
the Optical Isolator.
3d. Connect the other end of the PL21-1450 cable to a PC with
NeuroEDUCATOR software
installed.
4. Connect 1 to 4 Patient Cables.
5. Install the (optional) wireless
Remote Switch per the
manufacturer’s instructions.
6. Power on the NeuroEDUCATOR
and observe the green power light
blinks steadily.

is no cabling attached to
* There
the end panel of a Bluetooth
equipped NeuroEDUCATOR.

9 pin female

3d
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4.0 Patient Prep

To conduct a treatment session,
determine which muscle groups are
to be monitored, and follow the
instructions on this page to connect
the patient to the NeuroEDUCATOR.

Patient Cable
with Snap Leads

Good skin prep and proper electrode
arrangement are all-important. The
world is growing increasingly noisy
from an electrical standpoint.
Electrical signals are everywhere-from cell phones to transmission
towers to fluorescent lights. Proper
electrode setup helps to ensure that
the NeuroEDUCATOR circuitry can
tease out these unwanted signals,
leaving only the EMG signal to be
processed and presented to the
patient.

Electrode

Each muscle to be monitored
requires a Patient Cable. The three
electrode lead wires with snap
connectors connect to the patient.
The circular connector at the
opposite end connects to one of the
channel inputs on the
NeuroEDUCATOR. The two white
snaps are the "actives" and the
single black snap is the "reference."
The active snaps should be
connected to electrodes along the
longitudinal midline of the muscle.
The reference snap should be
connected to an electrode that is
equidistance from each of the active
electrodes.

Apply the skin prep to remove oils
and dirt from the surface of the skin.
This will help to ensure good contact
is made between the skin and the
conducting surface of the electrode.
Fasten the snap connectors to the
electrodes before applying the
electrodes to the skin.
Clothing Clip

Finally, use the clothing clips to keep
the weight of the Patient Cables from
pulling on the electrodes.

Skin Prep
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5.0 EMG Overview

Integrated EMG

Feedback

Active 1
Active 2
Reference
Amplified & Filtered EMG

Rectified EMG

EMG Signal

Patient Populations - stroke, head injury, SCI, CP, & other neurological disorders
Training Strategies: relax or recruit
Patient Feedback: visual, audio, human (clinician)
Signal Stages: EMG, amplified & filtered EMG, rectified EMG, integrated EMG
Voltage Range: 1 - 800 microvolts
Frequency Range: 10 - 5000 Hz, 50 - 150 Hz dominant range
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6.0 Operation

Figure 6.1 - Patient Display

6.1 Patient Display

6.2 Scales

The NeuroEDUCATOR processes
and presents EMG feedback through
one, two, three, or four channels.
Electrodes on muscles being treated
relay EMG activity through the
channels to the computer. Therefore,
one muscle can be monitored
individually through any one of the
four channels; or two, three, or four
muscles can be monitored
simultaneously on a combined
display. The channels can be
grouped into one or two graphs on
the Patient Display.

The EMG activity that is presented
on the graph is measured in
microvolts RMS. As activity is
detected, it will be measured and
displayed based on a sensitivity
scale that has been pre-selected by
the operator. The seven gradations
are:

In reading the graphs of EMG activity
versus time, the label and scale
markings for each channel will be the
same color as the line used to draw
the EMG activity on the screen. The
activity shown on the Patient Display
represents the information being
relayed through the Patient Cable.

10 microvolts
20 microvolts
50 microvolts
100 microvolts
200 microvolts
400 microvolts
800 microvolts
The most sensitive scale is "10," and
the least sensitive is "800." In other
words, "10" can detect a smaller
amount of EMG activity and display it
on a scale designed to display low
levels of activity.

Note that it is best to turn off the
channels not connected to the
patient, since the readings from
these channels are meaningless.
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As the scale is decreased or
increased, EMG activity is displayed
on a level corresponding to the
degree of sensitivity. All channels
may be set to the same scale, or
each to a different scale.

6.4 Main Menu
Navigating in the NeuroEDUCATOR
Program involves moving among
three primary displays: the Configure
Display, the Patient (Run) Display,
and the Options Display. The tab bar
in Figure 6.2 lists these choices.

6.3 Sweeps, Runs, & Patient Data
EMG activity is recorded and
graphed on the Patient Display. The
graphs "sweep" across the display as
EMG activity is recorded. The lines
drawing the graphs move vertically to
record the amount of activity, and
horizontally to indicate the time
lapse. The completed graph and the
associated numerical data is called a
"sweep." The displayed sweep can
be "frozen" for immediate or future
viewing or printing.
When all of the information from a
sweep is stored onto a disk, the
stored information is called a "run." A
run can be recalled from the disk and
reviewed or printed at any time.

Remote Switch
Much of the patient session can be
controlled with the optional Remote
Switch. With it, the clinician can
restart a graph, freeze a graph, and
save a run (on selected Remote
models).

Configure (Operator) Display
This display allows the session to be
identified, the channels to be turned
on/off or rescaled, and audio
feedback to be set.
Patient (Run) Display
The clinician uses the Patient
Display to assess the patient’s
progress to the therapy. The patient
uses this display to see when a
volitional “connection” to the muscle
site has been found.
Options Display

Freeze Sweep
Save Run
(selected Remotes)
Restart Sweep

Figure 6.2 - Main Menu Choices (Tabs)

This display allows for changing
various system parameters such as
graph colors, audio frequency
settings, and bandpass filter settings
(i.e., the frequency spectrum of the
EMG signal that the NeuroEDUCATOR pass).

Remote Switch (model may vary)
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Figure 6.4 The Options Display

Figure 6.3 The Configuration Display

Figure 6.5 - EMG Channels Setup

6.5 Channel Entries

2) Identifier labels the muscle group
that a channel is attached to and
how it will be labeled on the
Patient Display and any reports.
Type in the desired label.

These entries specify how each
channel of EMG activity will be
displayed on the Patient Display.
Channels 1, 2, 3, and 4 correspond
to the Patient Cable connectors on
the face of the NeuroEDUCATOR.
Only channels selected as ‘ON’ will
be displayed on the Patient Display.
1) Scale refers to the maximum
number of microvolts that can be
displayed on a channel's graph,
and therefore the channel's
sensitivity. The scale can be
selected to be 10, 20, 50, 100,
200, 400, or 800 microvolts (10 is
the most sensitive and 800 is the
least sensitive). Note: Select
"OFF" if the channel is not
connected to the patient.
Use the Drop-Down list to choose
the microvolt scale (10, 20, 50,
100, 200, 400, or 800). Use the
ON/OFF button at the top of the
Channel section to turn a channel
ON or OFF.

3) Trainer Base Value identifies the
4 possible training cursor
positions in microvolts. There is
one training cursor assigned to
each channel. The training
cursors are used to set visible
goals for the patient. The range
of the cursor placements is from
one 1 to 800 microvolts. If a
value greater than the selected
Scale for a channel is chosen, the
cursor will be eliminated.
Likewise, a "0" entered will also
cause that cursor to disappear.
4) Trainer Type is used to select the
type of trainer that will be
displayed for each channel on the
Patient Display.
Use the Drop-Down list to choose
a Trainer Type.
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6.6 Audio Entry

To use only 1 channel, enter only
that channel:

This entry provides another feedback
modality in addition to the graphical
one.
To configure "Sound" return to the
System Configuration screen.
Choose one of the "sound" options:
OFF:
When "off" is selected, there is no
audio feedback during the session.
The remainder of the audio fields are
not applicable.
CRITERION:
The audio feedback provides a
steady tone when the level of EMG
activity crosses a "Set Point"
selected by the operator.

To monitor two channels for a
combined activity level, enter a
combination using the "+" key. For
example:
1+2
2+3

and so forth. To monitor two
channels for a level which subtracts
the level of one from the other, enter
a combination using the "-" key. For
example:
1-2
1-4

HARMONIC:
Reserved for future use.

1+4
1+3

3-4
3-2

To monitor 3 or 4 channels in
combination, enter an equation
representing the desired
calculations. For example:

CLICK:
Reserved for future use.
As noted previously, the
NeuroEDUCATOR graphs the EMG
feedback, showing the activity level
in microvolts on the vertical axis. In
addition to individually monitoring the
channels, the computer has the
capability to add or subtract the EMG
levels of two to four channels at any
given instant for the purpose of
providing audio feedback to the
patient. Therefore, two, three, or four
channels may be monitored in a
variety of combinations. The
combinations are entered in the
"Channels" field.

1-2+3+4
4-3+1+2
The computer will not accept an
invalid combination such as:
1+2
1-3-1
3+2+-1
3-2-

(embedded spaces)
("1" is repeated)
("+" "-" consecutively entered)
("-" ends combination)

When an audio mode of CRITERION
is selected, the actual microvolt
values of the channels in the
"Channels" field are combined,
regardless of the scales selected for
the channels. When audio modes of
HARMONIC or CLICK are selected,
the heights of the traces on the
Patient Display will be combined and
used.
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In the CRITERION mode, when the
combination of the channels' EMG
activity is equal to or exceeds the
"Set point" entry, the audio tone will
either turn on or off depending on the
"Tone" entry. The "Tone" entry offers
the choice for the audio feedback to
be presented when the activity level
is either above or below the set
point.
To determine the set point, enter a
number from 1 to 800. Example: If
the set point is 200 microvolts, and
the Channels equation is "1+2," then
the set point is met when the sum of
the EMG activity of channels 1 and 2
exceeds 200 microvolts.

As another example, assume the set
point is 300, and the channels
combination is 3+1-2. If the EMG
level of channel 1 is 200 microvolts,
channel 2 is 300 microvolts, channel
3 is 250 microvolts, the audio
equation would be:
250 + 200 - 300 = 150 microvolts

Therefore, the set point would not be
reached, since 150 is less than 300.

6.7 Audio Mode Options
The AUDIO MODE options set the
audio frequency and instrument type
that will be used in the CRITERION
mode. These frequencies are all in
Hertz (cycles per second). The
operator can enter a new frequency
or accept the frequency as
displayed. An instrument can be
chosen to tailor the therapy to a
patient. The most important factor in
the choice of the instrument is
between a continuous tone or a tone
with an attack and/or decay. The
‘Square Lead’, for example, provides
a continuous tone.

6.8 Bandpass Filter Options
The CARDIAC FILTER option turns
the internal Cardiac Filter on or off for
the four EMG channels. When
activated, the filter limits the amount
of Cardiac artifact present on the
EMG channels by reducing the
bandwidth of frequencies that the
channel will respond to. Turning the
filter on will also reduce the overall
amplitude of the displayed EMG;
therefore it should only be used
when Cardiac artifact becomes a
problem.
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Figure 6.6 - Color Entries

6.9 Color Entries

6.10 Using the NE4 Software with
the NE2 and NE3

The colors on the Patient Display
can be changed to provide more
meaningful feedback for the patient.
This feature can be used to increase
visibility, reduce eyestrain, and
possibly associate different areas of
therapy with different colors.

This NeuroEDUCATOR 4 (NE4)
software upgrade will work with
NeuroEDUCATOR 2 (NE2) and
NeuroEDUCATOR 3 (NE3) systems
with some limitations based on the
hardware differences between the
NE4 and the NE2/NE3:
1. Consult your NE2 or NE3 manual for
instructions on connecting the
NeuroEDUCATOR system to a
Windows Vista/XP-equipped
computer.
2. The Baseline Auto-Zero mode is not
available with the NE2/NE3.
3. The Wide bandpass mode is not
available with the NE2/NE3.
4. The ERGYS mode is not available with
the NE2/NE3.
5. Battery and ID information are not
applicable to the NE2/NE3 on the
About-->Help window.
6. The NE2 and NE3 do not have a
blinking power light as described for
the NE4 in section 5 of the readme file
on the CD. Instead, when powered
up, the NE3 will have a steady green
light at the back of the unit, and the
NE2 will have a steady green light at
the front of the unit.
7. The PL1, PL0, PLB, PJB, PV!, and PIS
commands as described in the
readme file on the CD are not
available with the NE2/NE3.
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7.0 Baseline AutoZERO

When the ‘Zero Baseline’
Button is pressed the
average of EMG
readings at this point is
used to compute the
new baseline

The EMG baseline is
continuously
adjusted based on
the lowest EMG
reading. The lower
the reading, the less
the EMG offset that
will be subtracted
from the true EMG
reading.

Notes:
To set a new AutoZero baseline, toggle the AutoZero mode off and then back
on.
For best results, allow enough time (usually 30 - 60 seconds) for the
skin/electrode electrolyte interface to stabilize. There is no substitute for a
good electrode preparation.
The patient should be as relaxed as possible.
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8.0 Saving Patient Data

Saving NeuroEDUCATOR patient runs requires that a sweep is “frozen” at the
end of the time line by pressing the Remote Switch ‘Freeze’ button or by
pressing ‘F’ on the keyboard. Once frozen at the end of the sweep, the run
can be saved by pressing ‘S’ on the keyboard.
A saved run is stored in a directory and named as illustrated below.

1

Click here to browse to the drive/directory where
saved runs will be stored

2

Choose ‘Save’ to save the run with
a name created with information
from the Configuration Tab
Choose ‘Save As’ to provide a name
for the file
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9.0 Reviewing Patient Data

Select ‘Report’ for a one-page
graphic print-out
2

Click load and browse to the
run you want to print

Select ‘Data Summary’ for a onepage numeric print-out

1

3

Click ‘Print’ and follow the standard Windows
printer dialog to send selected run to the printer
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10.0 Dual Display operation

1

5

2

4

3

1. Right-Click on an empty space on the Windows Desktop. Select:
Properties Settings to bring up the display properties.
2. Highlight the second display.
3. Checkmark Extend my Windows Desktop. (Un-checkmark this to use
Windows with only a single display. This is helpful if you find yourself
“losing” your mouse pointer on the second display when running other
Windows tasks/programs.)
4. Check that the chosen resolution matches the capabilities of the display.
This will vary depending on the display and the display adaptor in this
computer.
5. The arrangement in which the displays are “stacked” will dictate how the
mouse moves from one display to the other. Try changing the virtual
display arrangement if the Patient and Clinician Displays are not
presented properly when the NeuroEDUCATOR program is launched.
When using the NeuroEDUCATOR program, pay attention to the
location of the mouse pointer. This location determines how the
program interprets mouse clicks and keyboard presses.
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