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Section 1: Introduction
Brief Description
The BioMonitor sensor is designed to detect the ECG, respiration rate and body temperature of
the user utilizing only three electrodes. The BioMonitor produces six simultaneous real-time data
streams including ECG, heart rate, R-R intervals, thoracic impedance, respiration rate and body
skin temperature. This sensor can work with any of the Noraxon DTS receivers.
This direct transmission concept greatly simplifies the arrangement of EMG and other
measurements by eliminating cable connections between the electrodes and amplifier. The small,
lightweight probes are also beneficial for small subjects like children and small animals.
This unique concept gives the user the flexibility to operate the DTS system without limitations.

Intended Use
The BioMonitor is intended to give indications of respiration rate and amplitude of the user.
Intended Users
Researchers or individuals trained in physical medicine, physical therapy, human performance or
ergonomics
Subject Populations – Medical
Individuals with neurological disorders, physical injuries, pre/post-surgical or post stroke
conditions
Subject Populations – Non medical
Athletes, workers at their work site, subjects in new product trials
Common Applications
Gait analysis; identification of inconsistencies and abnormalities; tracking over time the outcome
of surgical, therapeutic or orthotic interventions; identification of ergonomic stress factors in the
workplace or new product designs
Risk-Benefit
There is no identified risk of physical harm or injury with use of the TeleMyo DTS product.
The benefit provided by use of the device is the provision of objective measures to assess the
severity of pathological human movement conditions and gauge any subsequent improvement
offered by therapy, training or design changes.

Contraindications
Special Concerns
The DTS sensor operates by means of microwave radio frequency transmissions. Certain (older
vintage) pacemaker devices may be susceptible to such microwave transmissions. Therefore use
of the device is contra-indicated in individuals who have implanted pacemakers.
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Section 2: Definitions
Graphic Symbols and Meaning
The following international icons and symbols are found on the BioMonitor enclosure and in this
user manual. Their meaning is described below.

Read material in the Instruction Manual wherever this symbol appears.

Identifies the manufacturer of the device.

Identifies the serial number of the device.

Additional information available in a separate document

Glossary of Terms
Channel – In the case of the BioMonitor a channel represents any one of the sixteen measurable
signals designated as Channel 1 through Channel 16 in the DTS systems.
DTS – (Abbreviation for Direct Transmission System) A network of short-range wireless sensors
where measured data is transmitted directly from each sensor into a receiver for subsequent
display and analysis on a computer or intelligent handheld device.
DTS Sensor -- A small individual radio transmitter typically worn on the body used to measure
and transmit bio-potential signals (such as EMG or Respiration) or motion related signals (such
as position or acceleration).
DTS Sensor Type – Refers to different models of DTS Sensors. Each sensor model measures a
given type of physical parameter. Different DTS Sensor Types can be combined in the same DTS
network. The most common DTS Sensor Type is EMG. Examples of other types include
Accelerometers, Goniometers and Force sensors.
DTS Serial Number – A unique four-character tag used to identify each DTS Sensor. The
members of any DTS network are determined by their serial numbers. Also DTS Sensor Types
are grouped into a predefined range of serial numbers. Thus by serial number the DTS system
can automatically determine the type of signal parameter being transmitted from any DTS Sensor
in the network.
Multi-Channel Sensor – Certain DTS Sensor Types provide more than one signal. Thus a MultiChannel DTS Sensor behaves like two or three standard DTS Sensors. An example is a 3-D
Accelerometer that provides acceleration data for the x, y and z directions.
Probe – A generic term for any DTS Sensor.
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Section 3: Identification
Model Designation

Model 552 BioMonitor

Product Versions and Configurations
The model 552 BioMonitor can work in conjunction with any of the Noraxon DTS systems.
As the BioMonitor requires software to perform its function, the equipment is offered in
combination with the following computer program packages.
Model 430-433 myoMUSCLE
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Section 4: General Warnings and Cautions
Risks and Benefits
There is no identified risk of physical harm or injury with use of BioMonitor product. The
benefit provided by use of the device is the provision of objective measures to assess the severity
of pathological human movement conditions and gauge any subsequent improvement offered by
therapy, training, prosthetic alterations or ergonomic design changes.

Safety Information Summary
Cautions



Never use a DTS sensor on a person with an implanted pacemaker
Never operate a DTS sensor within 1 meter of any critical medical device

Warnings




Do not immerse the DTS Sensor in any water or liquid
Do not use the DTS Sensor on individuals undergoing MRI, Electro Surgery or
Defibrillation
The DTS Sensor product produces results that are informative, not diagnostic. Qualified
individuals must interpret the results

Attention


The operator must be familiar with typical characteristics of the signals acquired by the
DTS Sensor equipment and be able to detect anomalies that could interfere with proper
interpretation.
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Section 5: Getting Started
Quick Start Guide
Please see the hardware manual for the appropriate DTS Receiver.

Section 6: Preparing the Product for Use
(Set-up Instructions)
Unpacking and Component Identification
BioMonitor (part #552)

Additional contents not illustrated
BioMonitor User Manual (part #552A) This document

Device Communication (Driver) Software Installation
Please see the hardware manual for the appropriate DTS Receiver.

Companion Software Installation
The BioMonitor is compatible with several different DTS receivers that use the Noraxon MR3
myoMUSCLE software program. For software installation, follow the instructions given in the DTS
Receiver hardware manual.
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Companion Software Configuration
Before the BioMonitor can be used with the DTS system, the companion software must be
configured to recognize the different components that make up the system. Refer to the DTS
Receiver hardware manual for instructions for the particular program (MR3 myoMUSCLE)
supplied with the DTS. For specific settings for the BioMonitor see below:
When assigned to a channel using the serial number, the software should automatically detect
the sensor is a Biosensor:

Once assigned to a channel, the BioMonitor will produce 6 signals which can be selected to be
displayed and recorded for analysis: Respiration, ECG, Temperature, Respiration Rate, Heart
Rate and R-R Interval.

Section 7: Pre-Use Check-Out
Normal Appearance of Indicators
In the idle state, the STATUS indicator will flash green at a low rate. While acquiring signals the
STATUS indicator will flash green at a low, once per second rate.
When in the charging station, if the CHARGE indicator is glowing amber the sensor is charging. If
the CHARGE indicator is not illuminated the sensor has finished charging.
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Section 8: Operating Instructions
Safety Information Summary
Strictly follow all safety practices given in section 3 of this manual. The most critical ones are
repeated here.

CAUTIONS



Never use the Biomonitor on a person with an implanted pacemaker
Never operate the Biomonitor within 1 meter of any critical medical device

Using the BioMonitor
Remove the Biomonitor from the charger and place on the subject using electrodes and double
sided tape. To acquire the best signal, the left and right leads should be as far apart as possible
while the sensor itself is lying as flat against the skin as possible to give an accurate temperature
reading. Please see Appendix E for a description of appropriate electrode placement.

Normal Functions with a DTS Receiver
When used with the companion software the Biomonitor displays and records the signals that will
appear similar to the following:
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Exceptional Functions/Situations (error messages)
Please see the DTS receiver hardware manual for possible error messages.

Section 9: Accessories and Optional Modules
Accessories
Part No.

Image

Description

542C

More…

Double sided tape for attaching DTS
sensors, 504 per package

As new accessories may be available after the time of printing, please check Noraxon’s website
at this link for the latest offerings.
http://noraxon.com/products

Options
Part No.

Image

Description

580

TeleMyo DTS Belt Receiver

586

TeleMyo DTS Desk Receiver
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Section 10: Cleaning
Safety Precautions When Cleaning

WARNING
Only use a damp cloth with mild soap and water or isopropyl alcohol to clean the
bottom of the BioMonitor.
Do not immerse Biomonitor in any water or liquid.

Cleaning by Users
The Biomonitor is not constructed to withstand repeated application of any disinfectant solution.
Likewise, the Biomonitor is not warranted against exposure to any of the conventional forms of
sterilization.
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Section 11: Maintenance
Safety Precautions When Performing Maintenance
No precautions required.

Maintenance by Users
Because the DTS sensor batteries are Li-Ion, the only battery maintenance required is
recharging.

Charging the DTS Sensors
The DTS Sensors may be charged using the DTS Sensor Charging Station






Verify that all the sensors are correctly inserted into the DTS Sensor Charging Station
(543).
Plug the DTS Sensor Charger Power Source (PSU1) into the DTS Sensor Charging
Station jack.
Insert the DTS Sensor Charger Power Source into a Power Strip (recommended) or into
the wall outlet (mains).
Verify that the “charge” indicator on all sensors glows amber (yellow).
Charge for approximately 3 hours or until each sensor “charge” indicator turns off.

1) Insert the DTS Sensor Charger Power Source
(PSU1) into the charger jack on the DTS Sensor
Charging Station (Part #543)

3) The Charge Indicator on the DTS Sensor
will show an amber light while charging. The
indicator will turn off when the charging cycle
is complete.

2) Insert the DTS Sensor(s) into the DTS Sensor
Charging Station slots.
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Maintenance by Qualified Individuals
The following activities should only be undertaken by PC support (IT) personnel, equipment
technicians, or those with suitable training.





Companion Software Updates
Perform a backup of the data folders to a separate drive as a precaution.
Click on the Patch/Update link provided in the email or as given on the Noraxon website
http://www.noraxon.com/support/downloads/
Download the Patch/Update file.
To install the Patch/Update, click “Run” on the dialog box. No password is required.

Device Software (firmware) Updates
The internal program (firmware) inside the Biomonitor can be updated through the use of a
special utility program available at this link under the appropriate tab:
http://www.noraxon.com/support/downloads/
The installed program will permit updates to both the DTS Receiver and the DTS Sensors.
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Section 12: Trouble Shooting, Fault Diagnosis
Troubleshooting Chart
Symptom: Problems with DTS Sensors communicating with the DTS Receiver
Possible Reason

Remedial Action

Sensors were not assigned to receiver
Receiver battery is low
Interference on wireless channel

Assign sensors (see section 6)
Retry after charging receiver
Use another radio channel (see sections 6 and 12)

Symptom: Problems with individual DTS Sensors
Possible Reason

Remedial Action

Sensor was not assigned to receiver
Sensor battery is low (or sensor does not flash)
Sensor shifts with very dynamic movements

Assign sensor (see section 6)
Retry after charging sensor for at least 15 minutes
Secure sensor with overlying elastic wrap

Symptom: Problems with intermittent DTS Sensor signals
Possible Reason

Remedial Action

Electrode lead set is loose or disconnected

Check lead set connections at both the sensor and
electrodes
Clean reference pad if needed. Wipe and slightly
abrade underlying skin if very dry
Move to within 30m (90 feet) of receiver
Reposition sensor on subject to obtain a direct lineof-sight relationship between sensor and receiver

Sensor reference pad is dirty or not in contact with
bare skin
Sensor is too far from receiver
Sensor radio signal is partially blocked (absorbed)
by subject’s body (esp. at long distances)

Website Link to FAQ
Answers to common questions can be found at Noraxon’s Frequently Asked Questions (FAQ)
website page at this link:
http://noraxon.com/faq
Other educational material is available at this link:
http://www.noraxon.com/biomechanics-measurement-solutions/educational-material/bookspamphlets/
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Section 13: Service and Repair
Availability of Circuit Diagrams and Component Lists
Noraxon will make available on request circuit schematics, component parts lists and calibration
instructions to assist qualified technical personnel in the service and maintenance of the DTS
BioMonitor.

Submitting Service Requests
A Service Request can be submitted using the online form available at this link:
http://www.noraxon.com/support/service-request/
Provide all information requested by the form including a detailed description of the problem
being experienced and your telephone number or e-mail address.

Returning Equipment
Be sure to obtain an RMA Number (return material authorization) before returning any equipment.
Completing the online service request form will assign an RMA number, otherwise contact
Noraxon USA.
Send the equipment postage prepaid and insured to the address below. Include the RMA
Number on the shipment label. Mark the package “Goods to be repaired – Made in USA” to avoid
unnecessary customs charges. (Beware listing a Customs or Insurance value of $5,000.00 USD
or more will result in a delay at United States Customs.)
Noraxon USA
15770 N. Greenway-Hayden Loop
Suite 100
Scottsdale, AZ
85260, USA
If you are shipping from outside the USA please use UPS, FedEx, DHL, or EMS (US Postal
Service) and not a freight-forwarder. Using a freight-forwarder incurs additional brokerage fees.
If a package is shipped to Noraxon via a carrier other than the ones listed above, it may be
refused.
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Section 14: Spare Parts and Consumables
Consumable Items
Part
No.

Image

542C

Description

Double sided tape for attaching DTS sensors, 504
per package

Section 15: Taking Product out of Operation
Disposal of Equipment
The BioMonitor contains a Li-Polymer battery, which may be hazardous if disposed of incorrectly.
Please check with the governing authorities in your location before disposing of the BioMonitor.
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Section 16: Specifications of the Product
Expected Useful Lifetime
The BioMonitor has a usable life of seven years.
The BioMonitor operates with a rechargeable Lithium Ion battery. The battery capacity will decline
with ongoing use and require replacement after 500+ discharge/charge cycles to preserve the
device’s rated 8 hours of operating time.

Dimensions and Weight




Dimensions:
o 1.625" L x 0.95" W x 0.55" H (4.1 cm x 2.4 cm x 1.5 cm)
Weight:
o Less than 14 grams
Three electrode lead set consists of two (2) 10” leads and one (1) 7” lead (reference)

Performance Characteristics
Communication




Proprietary radio protocol
10m range (minimum)
Internal antenna

ECG/Thoracic Impedance/Temperature Sensor Data Acquisition System






16-bit resolution
Wireless update rate 1500Hz-3000Hz
CMR>105 dB
Hardware filtering:
o ECG (0.01 – 1048Hz 3rd order low-pass filter)
o Impedance (0.05 – 1000Hz 1st order band-pass filter)
Pinch-style terminal electrode connections

Energy Consumption, Condition of Use


The BioMonitor is powered by a 3.7V Li-Polymer battery

Environmental Conditions for Storage and Transport




Ambient Temperature: -40C to +70C
Relative Humidity: 10% to 100%
Atmospheric Pressure: 500hPa to 1060hPa

IP (Ingress Protection) Rating
The BioMonitor enclosure has a low ingress protection rating (IP20). The BioMonitor is not
waterproof. Care must be taken to avoid exposure to all liquids.
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Section 17: Technical Information
Block Diagram
Model 552 DTS BioMonitor
Coming Soon…

Theory of Operation
The DTS wireless systems are based on a pre-certified transceiver module. This radio module
operates in the 2.4 GHz bands with an output power level of 1 mW and is based on a Wireless
USB product by Cypress Semiconductor. The 552 is powered by one Lithium Ion battery. Each
transmitter module is identified by a unique serial number.
The DTS BioMonitor has 4 patient contact points (applied parts). Three points are standard pinch
receptacles for attachment to disposable electrodes. The fourth patient contact point is a
temperature on the back of the BioMonitor enclosure. This disk is intended to be in contact with
bare skin. Double-sided tape secures the sensor to the patient.
The opposite end of the transmitter has two recessed contact pads for recharging its battery. To
recharge the battery the DTS transmitter module is placed inside a charging station. The
BioMonitor cannot be applied to the patient and charged at the same time.
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Section 18: Appendices
Appendix A – Interference Between WiFi and DTS Radio Frequency Channels
Because any neighboring WiFi radios and the EMG System share the 2.4GHz frequency
spectrum there is the possibility that the RF channels may overlap and interfere with each other
resulting in lost data. To avoid interference, use the chart below to identify EMG System RF and
WiFi channels that do not interfere with each other. For example, EMG System RF Channels
starting with the letter “A” do not interfere with WiFi Channels 4-11. EMG System RF Channel Set
D does not interfere with WiFi channels 1-4 and 11.
If you are aware of WiFi activity in the vicinity of the EMG system, it is helpful to identify which
combinations of the eleven WiFi channels are being used. Once this is determined, use the chart
below to select a MyoMotion channel set (A-H) that avoids, as much as possible, WiFi channels
that share the same radio frequencies.

Instructions to change the RF channel:
Use a network sniffer program to determine which WiFi RF channels are being used in your area.
InSSIDer” is a network sniffer with a graphical display that is available as a free download from
the Noraxon website at:
http://www.noraxon.com/docs/default-source/Utility-Downloads/noraxon-inssider2installer.zip?sfvrsn=0
This network sniffer is compatible with Windows XP, Vista and 7 (32 and 64-bit). You can use
most 802.11 a/b/g wireless adapters, e.g. PC internal WiFi, PCMCIA card Wireless network
adapter and USB Wireless network adapter, to scan the networks in the area. Once the busy
WiFi channels are identified, change the DTS Sensor RF Channel to avoid those WiFi channels.

Note: G and H will not work is any of the channels above in red are being used.
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Appendix B – Sensor RF Channel Frequencies
The BioMonitor operates on a RF channel. The RF Channels (A-H) are assigned to the RF
frequencies according to the table below.

P-5528 Rev C (Feb 2015)

RF Channel

Frequency (GHz)

A
B
C
D
E
F
G
H

2.400-2.409
2.415-2.424
2.427-2.436
2.439-2.448
2.451-2.460
2.463-2.472
Various frequencies
Various frequencies
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Appendix C – Radiation Exposure Information Regarding Use of the
BioMonitor
Each BioMonitor contains a radio frequency transmitter. The radiated power emitted from each
individual DTS sensor is very low. To put this in perspective, at full power each sensor transmits
at less than 0.1% of the power of a typical active cell phone. Radiation exposure from a single
DTS sensor is thus extremely low.
The DTS sensor is designed to operate at two different power levels in order to keep the already
very low levels of radiation exposure to an absolute minimum. The DTS sensor activates it higher
power level only during periods of actual data collection. During idle times (at setup and in
between actual measurements) the DTS sensor reduces its radiated power to an even lower level
(less than 0.01% of the power of a typical active cell phone).
The effects of non-ionizing radiation on biological tissue are still being studied and published ‘safe
levels’ of exposure are subject to review. Today, cell phone usage is widespread and declared
‘safe,’ although the long-term cumulative effect of cell phone usage has yet to be determined. In
contrast, the DTS sensors operate at power levels 1000 to 10,000 lower than typical cell phones
while limiting exposure to a single episode over a brief time interval.
Because there can be multiple DTS sensors applied in intimate contact with the body, their sum
total collective radiation effect may be questioned. Based on comparative power levels, a full
complement of 16 DTS sensors emit a combined (distributed) radiation level still several orders of
magnitude lower than that of a typical cell phone, which radiates all of its energy from one focal
point (next to the person’s head).
At present, Noraxon identifies no restrictions on use and placement of the DTS sensors on any
portion of the human body. The DTS sensors operate at radio frequencies known to effect older
style pacemakers. Because the effects are not known at this time, Noraxon advises against using
the DTS system on anyone with an implanted pacemaker.
In summary it is prudent to keep in mind that due to biological diversity, certain individuals may
have higher sensitivity to radiated emissions. Although it has never been known to occur, the use
of the DTS EMG system should be stopped if the person being monitored reports any unusual
sensations.
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Appendix D – Radio Regulatory Statements
FCC Statement
This device complies with part 15 of the FCC rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation. Caution:
Changes or modifications not expressly approved by the party responsible for compliance could
void the user’s authority to operate the equipment.
This device contains modules with FCC ID: Coming soon…

Industry Canada Statement
This product contains Unigen Wireless USB module Canadian Cert No IC: Coming soon…
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Appendix E – BioMonitor Electrode Placement
The biomonitor is a sensor designed to simultaneously capture heart rate, respiration and
temperature. To capture this data, three single electrodes are required and may be placed in
three different location patterns, based on the data the user wished to capture. Each placement
utilizes the LEFT lead, RIGHT lead and Right Leg Driver (RLD). The placement of the lowest lead
does not matter as long as it is on the stomach at approximately the height of the bellybutton and
the further apart the RIGHT and LEFT electrodes are, the better the signal.

Placement 1: The most common
placement (for those not familiar with ECG)
RIGHT

LEFT

RDL

Placement 2: Only to be used by those
familiar with ECG
RIGHT

RDL

LEFT

Placement 3: Only to be used by those
familiar with ECG
RDL

RIGHT

LEFT
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