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1. MouseOx® Plus Configuration Chart 

The fundamental MouseOx
®
 Plus package comes with the MouseOx

®
 Plus control unit and basic 

software.  Features of this system are listed in the following table.   

 

 MouseOx
®
 Plus Standard Features 

Parameters:  

   - Arterial Oxygen Saturation 

   - Heart Rate 

   - Breath Rate 

   - Pulse Distention 

   - Breath Distention 

Vital Signs Numeric Summary 

Software 

Anesthesia Alarms 

Hardware Analog Pulse Signal Output 

 

In this manual, descriptions of the product will include all of the following accessories, although 

your system may have fewer.   

MouseOx
®
 Plus has a number of accessories available to enhance your ability to make measurements in 

many different environments and conditions.  Details about each of these appear in the following table:  

 

Accessory Description Inclusions 

Premium Monitoring 

Software 

Added functionality of software:  

   - Vital Sign Real-Time Trends 

   - Diagnostic Averaging w/ Recording 

   - File Recording and Event Marking 

- Premium Monitoring Software 

Body Temperature 

Option 

System that monitors real-time rectal 

temperature measurements on subjects 

- Body Temp Software 

- Rectal Temp Sensor  

     - Regular w/ 6 ft Cable  

                   OR 

     - MRI-Compatible w/  

          20 ft Cable 

Conscious Subjects  

Option
*
 

System that measures vital signs on 

conscious, unrestrained subjects 
- Conscious Subjects Software 

Conscious Measurements 

Enclosure (CME) 

Animal holding chambers for 

conscious measurements – rat and 

mouse sizes 

- Rat or Mouse CME 

MRI Compatible 

Oximeter Sensor 

Sensor that measures vital signs in 

small-animal MRI environments 

- MRI-Compatible Sensor w/  

      5 ft of Fiberoptic Cable and  

      15 ft of Electronic Cable 

STARR-Link™ 

Analog Output Module 

Device that converts all MouseOx
®
 

Plus parameters to analog voltages 

- 8-Channel STARR-Link™ 

Box 

- One 2.0 USB Cable 

Multiplexer
 

Device that coordinates MouseOx
®
 

Plus measurements on any of 16 

conscious subjects, one at a time 

- 16-Subject Multiplexing Box 

- One 2.0 USB Cable 

- One Patch Cable 
*
Requires Premium Monitoring Software 
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2. MouseOx® Plus Packaged Parts 

The following is a list of parts that are included in your MouseOx
®
 Plus shipping box: 

• MouseOx
®
 Plus Control Box 

• 12 VAC Power Supply (you will have one or the other of the following) 

o US and Canada……Standard External Plug-in Power Supply 

o International……….Power Transformer and Power Cord to fit your wall receptacle 

• 12-foot 2.0 USB Cable 

• CD with MouseOx
®
 Plus Software and Electronic User Manual 

• Universal Cable 

• MouseOx
®
 Plus User Manual (new customers only) 

 

Under separate cover, you should also receive your choice of the following: 

• Selected size of CollarClip™, ThroatClip™, Rat Foot Sensor and/or Thigh Sensor chosen at 

purchase 

 

Please check to see that you have all of these parts.  If you find any part missing, please contact STARR 

Life Sciences
®
 at 1-866-978-2779, or by e-mail at support@starrlifesciences.com.   

 

3. Computer and Electrical Requirements  

The MouseOx
®
 Plus has the following computer hardware requirements: 

 

Processor 

PC with Pentium
Ò

-class processor (Pentium 1 GHz or higher recommended) 
 

Computer Hardware 

CD-ROM drive  

VGA or higher resolution monitor (Super VGA recommended) 

2.0 USB port  
 

Operating System 

Windows
®
 XP, Vista or 7 

MouseOx
®
 is compatible with Apple

®
 computers when using a Windows

®
 emulator 

 

Memory  

1 GB RAM 

5 MB Hard-Drive Space for program (does not include data files) 
 

Minimum Screen Resolution 

1024 by 768 pixels 
 

 

The MouseOx
®
 Plus has the following power requirements: 

 

Operating Wall Voltage:  

 100-240 VAC @ 50-60 Hz (You must use ONLY the STARR Life Sciences  

    power supply sent with your MouseOx
®
 Plus!) 

Device Operating Voltage:  

12 VAC 
 

Max Operating Analog Current:  

200 mA - MouseOx
®
 Plus 

200 mA - Multiplexer™  
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Max Operating USB Current:  

85 mA - MouseOx
®
 Plus 

40 mA - Multiplexer™  

180 mA – STARR-Link™  

(When using more than one of these devices, you must not operate the computer on batteries.) 

 

4. Warnings, Cautions and Operational Notes 

WARNING 

 

Replace control unit if housing is broken or cracked. 

WARNING 

 

 

DO NOT substitute cables or power supply.  Use only parts that are packaged with the 

MouseOx
®
 Plus device. 

WARNING 

 

Investigational device only. 

WARNING 

 

NOT for use on humans. 

WARNING 

 

DO NOT place control box in an environment with oxygen fraction greater than 30%.   

WARNING 

 

DO NOT immerse control box in liquids.   

WARNING 

 

DO NOT immerse lead ends of sensor cable in liquids.   

WARNING 

 

DO NOT directly expose control box to flammable or explosive gases.   

 

WARNING 

 

Replace power supply if cable is frayed.   

WARNING 

 

Inspect sensor cables after each use.  Replace sensor cables if cable insulation is frayed 

or wires are exposed.   

 

WARNING 

 

Replace control box if inside is suspected to be wet.   

WARNING 

 

DO NOT use STARR Life Sciences
®
 MouseOx

®
 Plus power supply or sensors with 

any other device.   

 

WARNING 

 

Wipe external surfaces of box, sensors and leads, and sensor clip with light detergent 

and water after each use on animals.   

 

WARNING 

 

Avoid spilling fluids on control box.   

 

WARNING 

 

Unplug the power cord to the controller when the device is unattended.   

 

WARNING 

 

Use only the power supply shipped with your MouseOx
®
 Plus with this device.  Do 

NOT substitute power supplies.   

 

WARNING 

 

DO NOT place the MouseOx
®
 Plus in a region with high magnetic fields as it contains 

ferrous material.   

 

CAUTION 

 

The MouseOx
®
 Plus power supply has an AC output.  Do not substitute the power 

supply.   
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OPERATIONAL 

NOTE 

Do not place any sensor on any cannulated appendage.  Doing so could result in a poor 

signal due to blood flow obstruction.   

 

OPERATIONAL 

NOTE 

If the animal has dark fur, or signals are very small, the sensor location should be  

shaved.   

 

OPERATIONAL 

NOTE 

The user must have administrative rights to access computer USB ports and access to 

the software that is loaded onto the computer from the MouseOx
®
 Plus CD.   

 

OPERATIONAL 

NOTE 

Before installing an upgrade or re-installing a current software version, you must first 

un-install any old versions of MouseOx
®
 Plus software.   

 

OPERATIONAL 

NOTE 

It is recommended that the computer to be used with MouseOx
®
 Plus not be set to go 

into System Standby or System Hibernate sleep modes.   

 

OPERATIONAL 

NOTE 

 

The MouseOx
®
 Plus system DOES compensate for dysfunctional hemoglobin.     

OPERATIONAL 

NOTE 

 

Always use the Light-Blocker cloth or other light-reducing mechanism when in the 

presence of incandescent or fluorescent lighting, when possible.   

OPERATIONAL 

NOTE 

 

Always use only the specified sensor clip for your particular application, paying 

particular attention to the weight range.   

OPERATIONAL 

NOTE 

You must never attempt to open a data file while it is open and being written to by the 

MouseOx
®
 Plus software.   

 

OPERATIONAL 

NOTE 

When changing a sensor, you must exit the software then restart so that you can select 

the correct settings for your new sensor!   

 

OPERATIONAL 

NOTE 

MouseOx
®
 Plus sensors are not backwards-compatible with the original MouseOx

®
 

system, and original MouseOx
®
 sensors are not forward-compatible with the 

MouseOx
®
 Plus.   

 

OPERATIONAL 

NOTE 

We recommend that you do not use the rat cage for mice because the spring applying 

upward force on the entry wire represents a much larger percentage of the weight of a 

mouse than it does of a rat.  This will tend to lift the animal.   

 

OPERATIONAL 

NOTE 

When using the Conscious Measurements Enclosure (CME), DO NOT insert partial 

pieces of food into the food tray as this may cause them to jam up at the base, 

restricting the food supply to the animal.   

 

OPERATIONAL 

NOTE 

Always use bedding in the CME since it has the effect of blocking light that can reflect 

off of the enclosure bottom surface, which can cause distortions in the measurement 

signals.    

 

OPERATIONAL 

NOTE 

Make sure that your computer’s operating system language is English.      

 

Conformance with Regulatory Standards 

The MouseOx
®
 Plus, Multiplexer™ and Temperature Sensor have been tested to the Low Voltage 

Directive (72/23/EEC) and amended directive (93/68/EEC), and EMC Directive (2004/108/EC), based on 

the following standards: EN 60950-1, EN 55011 and EN 61326-1.   
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The MouseOx® Plus device was shown to be in compliance with all requirements except for the 

Electrical Fast Transient/Burst and Surge tests.  For these tests, the device tested only to Level C, whereas 

the directive requires Level B.  The fault, which is the same for both incidences, does not involve a 

safety issue, either to the user or to the subject under test.  Because the fault is only a possible, though 

unlikely, inconvenience to the user, the company has chosen not to address it at this time.   

The problem can manifest itself when a power surge or draw on the main power line causes the voltage 

level inside the MouseOx
®
 Plus to fluctuate such that USB communications with the computer are severed.  

To solve this, shut down the program, unplug the USB cable on either end, wait about 10 seconds, plug it 

back in, wait another 10 seconds, then restart the program.  If this problem persists, a better solution is to 

purchase a universal power supply (UPS), which can be obtained from any electronics or computer store.  

We recommend that you purchase a UPS with a minimum of 450 volt-amps.   
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5. Physiologic Parameters  

The MouseOx
®
 Plus provides the following physiologic measurements: 

 

Oxygen Saturation (SpO2) 

The MouseOx
®
 Plus provides real-time percent oxygen saturation, in % of functional arterial 

hemoglobin.  

 

Heart Rate 

The MouseOx
®
 Plus provides real-time cardiac pulse rate.  Heart rate is given in bpm.   

 

Breath Rate 

The MouseOx
®
 Plus provides a real-time breath rate measurement that is updated every few seconds.  

Note that this parameter is actually derived from respiratory effort, not airflow, and will be present even if 

the animal is experiencing an obstructive apnea, as long as breathing effort is present.  Breath rate is given 

in breaths per minute or brpm.   

 

Pulse Distention 

Pulse distention is a measurement of the change in distention of the arterial blood vessels residing 

between the sensors pads due to a cardiac output pulse.  It is a direct measurement of changes in local blood 

volume that accompany each cardiac pulse.  For a given vascular compliance, pulse distention can also 

provide a surrogate for pulse pressure.  This will be explained in more detail below.   

Pulse oximetry measures the oxygen content of arterial blood.  Blood is identified as being arterial 

because of its pulsatile nature.  This pulsation is identifiable because it causes a cyclic change in the 

absorption of light energy from the red and infrared LEDs (Light Emitting Diodes) as it passes through the 

tissue due to the presence of changing quantities of blood that occur with every heart beat.  All other non-

blood material such as skin, fat and muscle do not change light absorption level with heart rate.  

Additionally, non-arterial blood (venous or capillary) does not change light absorption level with heart rate 

either, because pulsation is essentially completely diminished by the termination of the arterioles
1
.  Thus, 

our pulse oximetry measurement is being made across only pulsating blood, which can only be arterial.  

Because this blood is arterial, it possesses systemic arterial oxygen content, which is what we measure.   

Pulse distention is simply a measurement of the change in the effective path length of the light that 

passes through only the arterial or pulsating blood, and it has true linear distance units of mm.  You could 

picture this by thinking of placing all of the arterial blood residing in the light path between the sensor pads 

into a cylinder that has a cross-sectional area equal to the cross-sectional area of the column of the light 

beam passing from the LEDs to the photodiode.  If the cylinder had one inlet and one outlet for the blood to 

enter and exit, then the level of blood in the cylindrical chamber would rise with each cardiac ejection 

stroke, and lower during each subsequent cardiac filling phase.  The change in height of the blood in that 

cylinder between ejection and filling, or systole and diastole, would then be measured directly as pulse 

distention.   

Pulse distention can be used to determine if you have sufficient arterial blood to be able to make good 

oximetry measurements.  As a practical example, if you were to place the sensor across your Achilles 

tendon, which is very poorly perfused, you would not be able to make an oximetry measurement, and the 

pulse distention would be nearly 0 because there is essentially no arterial blood in the tendon.  On the other 

hand, placing the sensor across a small artery would provide very large signals, indicated by large pulse 

distention values.   

Thus, in order to make an oximetry measurement, there must be sufficient arterial blood in the light 

path, and because pulse distention quantifies the amount of arterial blood in the light path, it provides a 

good indicator of the ability to make an oximetry measurement.  The larger the pulse distention value, 

                                                           
1
 AC Guyton and JE Hall, Textbook of Medical Physiology, 9

th
 ed., W.B. Saunders Co., 163, 1996.   
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the more arterial blood will be available to make oximetry, as well as heart rate and breath rate, 

measurements.   

Pulse distention is only calculated when making anesthetized measurements.  During measurements 

made from conscious subjects, pulse distention is not calculated, but is replaced by Activity, although it is 

displayed for aiding in proper sensor placement.    

 

Breath Distention 

Breath distention is a measurement of the change in distention of the arterial blood vessels residing 

between the sensor pads due to breathing effort.  For a given vascular compliance, we have shown in our lab 

that breath distention provides a surrogate for intrapleural pressure.   

The mechanisms that cause the breath distention signal at the sensor site are the same as those for pulse 

distention, and are described in detail just above.  The reason that we can detect a pulsation at breathing rate 

however, is due to a cyclical pumping mechanism, just like that produced by the heart, that provides a pulse 

of blood to the periphery, except at the rate of breathing instead of heart rate.   

From our own investigation, we have observed that the breath distention signal is caused by a 

phenomenon that we term the thoracic pump.  In the thoracic pump model, pressure changes in the thoracic 

cavity that accompany breathing or mechanical ventilation, act directly on the large arteries present there.  

When intra-thoracic pressure is less than its mean, such as during inhalation, the great arteries become 

slightly dilated in response, causing blood to fill the new dilated volume, which reduces blood flow to the 

periphery.  Conversely, when intra-thoracic pressure rises above its mean level, as occurs during exhalation, 

this pressure exerts external force on the great arteries in the thorax, pushing more blood into the periphery.  

This oscillatory increase and decrease in peripheral blood flow that accompanies breathing effort, and 

which causes a subsequent oscillatory change in LED light absorption at the sensor site, can be calculated as 

a distention, as is done with the cardiac blood pulse in Pulse Distention described above.   

Note also, that this respiratory blood pumping occurs simultaneously with cardiac blood pumping, and 

the two are actually super-imposed on one another on the actual light absorption signals that we measure.  

In the human clinical realm, this respiratory effect, if it is large enough to become visible, is referred to as 

pulsus paradoxus, although one should not also apply the connotation of abnormality commonly associated 

with that term.   

Given this model, the breath distention signal would have some useful applications.  Because it is 

caused by changes in intra-thoracic pressure, it may be considered to be a surrogate for intra-thoracic or 

intra-pleural pressure.  Measurement of intra-pleural or intra-thoracic pressure generally involves some sort 

of invasive or semi-invasive physiologic intrusion, such as use of an esophageal pressure balloon sensor.  

Correlation of breath distention with intra-thoracic pressure is not absolute without calibration however, but 

it can be used for trending.   

One specific application of breath distention is that it can provide monitoring of breathing effort put 

forth by the animal.  An example of its utility is when an animal becomes over-anesthetized.  As breathing 

effort is impeded by excessive anesthesia, the animal will start to gasp in order to move air as it becomes 

hypoxic and hypercapnic.  The increase in effort that accompanies gasping can greatly increase the breath 

distention, and this phenomenon is particularly notable when it is compared with the pulse distention, which 

does not change nearly as significantly as does breath distention.  This utility of these dual phenomenon is 

captured in our distention-based anesthesia alarms.  Thus, breath and pulse distention may be used to alert 

you to excessive levels of anesthesia.   

Another application is an extension of intra-thoracic pressure measurement when it is used in 

conjunction with tidal volume or air flow rate.  In such a case, breath distention can provide a surrogate or 

trending parameter for work of breathing, or power of breathing.   

Breath distention is only calculated when making anesthetized measurements using only the Foot Clip 

or Thigh Clip sensors.  It is not calculated for any measurements made from the neck of an animal.    

As with pulse distention, breath distention is given in true linear distance units of mm.   

 

Body Temperature 

When you purchase the MouseOx
®
 Plus Body Temperature Option, the system provides real-time body 

temperature derived from a rectal probe.  Temperature can selectively be displayed in either °C or °F,   
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Activity 

Activity is a binary-valued parameter that indicates when the animal is moving versus sitting still.  It 

provides a value of 1 when the animal is moving, and 0 when it is still.  It is provided as part of the 

MouseOx
®
 Plus Mobile Subjects Option, and appears in place of the Pulse Distention parameter on all 

output displays.   

 

 

6. MouseOx® Plus Hardware Description 

MouseOx
®
 Plus Control Unit 

The MouseOx
®
 Plus device is the core element of a robust measurement system that provides many 

useful measurements, including rectal temperature, measurement of up to 16 animals from one control box 

and our new Conscious Subjects Software that allows you to obtain measurements on unrestrained, 

conscious animals.  The MouseOx
®
 Plus Control Unit is NOT backward compatible with sensors or 

cables from the original MouseOx
®
 device.   

The connections on your MouseOx
®
 Plus control unit are detailed in the figures below.   

 

 
 

 
 

 
 

The serial number on your MouseOx
®
 Plus control unit is located on the upper left-hand corner of the 

label on the bottom of the device.  If you call in with questions about your device, you should have this 

number available.   

 

 
 

Power Supply 

The MouseOx
®
 Plus Control Unit does not have an on-board battery, so all power is provided by the 

external plug-in power supply.  DO NOT substitute power supplies!!     

For MouseOx
®
 Plus devices sold in the US and Canada, your MouseOx

®
 Plus was shipped with a 120V 

wall-mount power supply.  For MouseOx
®
 Plus devices sold internationally (outside US and Canada), your 

MouseOx
®
 Plus was shipped with a desktop 120V/230V switchable transformer and the appropriate wall 

receptacle power cord for your country.   

Wall Power Input 
USB Input 

Universal Cable 

Input 
Temperature Sensor 

Input 

APSO Output 
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USB Cable 

MouseOx
®
 Plus comes standard with a 12 ft, 2.0 USB cable.  The USB cable must be connected 

between the MouseOx
®
 Plus and the computer in order for data to be transferred.  The order of connection 

is inconsequential.   

 

Universal Cable 

The Universal Cable, shown below, connects the sensor clip to the MouseOx
®
 Plus control box.  The 

cable assemblies should be connected as shown in the following figures, depending on the application.   

 

 
 

Anesthetized Applications 

 
 

 
 

 

  
 

  
 

Awake/Mobile Applications 

 
Note: Requires Conscious Subjects Software 

 

MouseOx
®
 Plus Sensors 

All new MouseOx
®
 Plus sensors are designed to provide the highest quality measurements.  To achieve 

MouseOx
®
 

MouseOx
®
 

20-Foot MRI-Compatible 

Temperature Sensor (OPTIONAL) 

Universal 

Cable 

Sensor Clip 

MouseOx
®
 Plus 

6-Foot Temperature 

Sensor (OPTIONAL) 

Conscious Measurements 

Enclosure 

MouseOx
®
 Plus 

Universal 

Cable 

Sensor Clip 

MouseOx
®
 Plus 

Universal 

Cable 
Sensor Clip 

Pulasr™ Samll-Bore  

MRI Sensor 

(optional) 

Pulasr™ Samll-Bore  

MRI Sensor 

(optional) 
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this, we limit the time that each sensor can be used so that its performance does not degrade.  To assure the 

quality of your measurements, each sensor will be usable over a life span of 100 hours of cumulative use.  

The operational software will provide you with a warning as this limit approaches.  Note that a sensor will 

not cease to function during an in-process measurement session.   

 

 
 

MouseOx
®
 Plus sensors are visually differentiable from those of the original MouseOx

®
 by virtue of 

the orange sleeve adjacent to the connector.  MouseOx
®
 Plus sensors are not backward compatible with the 

original MouseOx
®
 system.  Likewise, original MouseOx

®
 sensors are not forward compatible with your 

MouseOx
®
 Plus.   

 

Calibration of the MouseOx
®
 Plus 

Your MouseOx
®
 Plus was calibrated at the factory, and will be fully calibrated when you receive it.  

Calibration constants are contained in the FLASH memory of the device.  If a change in calibration is 

suspected, please contact STARR Life Sciences
®
 Corp. technical service at 1-866-978-2779, or by e-mail at 

support@starrlifesciences.com.   

 

Cleaning the MouseOx
®
 Plus 

The MouseOx
®
 Plus device and all accompanying cables should be cleaned using only light detergent 

and water.   
 

Temperature Sensor 

See section detailing the Temperature Sensors 

 

Multiplexer™ 

See section detailing the Multiplexer™.   
 

 

7. Installing the MouseOx® Plus Software 

If you are installing an upgrade or are re-installing a current version of the MouseOx
®
 Plus software, you 

must first un-install any versions of the original MouseOx
®
 or MouseOx

®
 Plus software.   

 

Please note that the software has limitations when Windows
®
 is set to a language other than English.  

The following steps must be completed to adjust the system language: 

In Windows XP: 

Go to: Control Panel � Date, Time, Language, and Regional Options � Regional and Language Options 

Formats tab 

• In the drop-down menu labeled “Select an item to match your preferences” 

• Select English (United States) 

 

In Windows Vista: 

Go to: Control Panel � Regional and Language Options Formats tab   

• In the drop-down menu labeled “Under Current Format” 
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• Select English (United States) 

 

7.1. Un-Installing Old Software  

Skip this section if you are installing MouseOx
®

 software for the first time.    

 
1] On your computer, click the “Start” button from the desktop, then click on either “Settings” then 

“Control Panel,” or just “Control Panel.”  The order depends on which version of Microsoft
Ò

 Windows
®
 

you have.   

 

2] On the Control Panel Menu, double-click on “Add or Remove Programs” or “Add/Remove Programs” or 

“Uninstall a program (under “Programs)” or “Programs and Features” button.   

 

3] After the list of software has been populated, find “MouseOx Revision X.X,” then click on the 

“Add/Remove” or “Change/Remove” or “Uninstall/Change” button.  Ignore any error messages that may 

arise.   

 

4] Make sure all programs named “MouseOx” are removed from this list, in the event that a previous 

version was installed more than once without first un-installing.   

 

5] While remaining in the “Add/Remove Programs” section of the “Control Panel,” find “InstaCal and 

Universal Library,” then click on the “Add/Remove” or “Change/Remove” or “Uninstall a program (under 

“Programs)” or “Programs and Features” button.   

 

 

7.2. Software Installation 

1] Be sure that the USB Cable is disconnected from the oximeter control box.   

 

2] Insert the MouseOx
®
 CD into the drive and the MouseOx

®
 installation menu will appear.  However, if 

you have Vista, a dialog box will first appear – click “Install or run Program,” then the installation menu 

will appear.     

 
 

3] Click on Step 1 “Install InstaCal and Universal Library,” then do the following: 
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a] Select “OK” on the WinZip Self-Extractor dialog box.   

 

b] On the WinZip Self-Extractor – icalsetup.exe dialog box, select “Setup.” 

 

c] On the Welcome Screen window, select “Next.”   

 

d] On the Destination Folder window, accept the default and press “Next.”  DO NOT change the 

default file location.   

 

e] On the Ready to Install Program window, select “Install.”  At this point, the InstaCal software 

will load.  However, if you have Vista, a Windows Security dialog box may pop up to ask if you 

want to install this software.  This will occur at various stages during the operation.  Click “Install” 

each time, or click the “Always trust software from Measurement Computing Corporation” check 

box, then click “Install.”   

 

f] On the InstallShield Wizard Completed window, select “Finish.”   

 

g] When asked to restart the computer, answer “No.”   

 

4] Once you have finished, the MouseOx
®
 Plus installation menu will reappear.  Click on Step 2 “Install 

MouseOx Plus,” then do the following:  

 

a] On the MouseOx Plus Revision X.X Setup dialog box (X.X represents the version of software 

that you are currently loading), select “OK.”   

 

b] On the next dialog box, click on the computer icon button to start the download.  Although you 

have the option to change the directory, DO NOT DO THIS.   

 

c] On the MouseOx Plus Revision X.X Setup – Choose Program Group dialog box, although you 

have the option to choose a new program group, DO NOT DO THIS.  Simply select “Continue” 

to accept the default group “STARR Life Sciences.”  After selecting “Continue,” the files will be 

downloaded.   

 

d] Select “OK” at the prompt after the download, and the installation menu will reappear.   

 

5] (OPTIONAL) If you want to download the WinDaq
®
 Waveform Browser, click on Step 3 “Install 

WinDaq Waveform Browser,” then do the following: 

 

a] On the Welcome dialog box, select “OK.”   

 

b] On the License Agreement dialog box, select “Accept and Continue.”   

 

c] On the Select Destination Directory dialog box, although you have the option to choose a new 

destination directory, DO NOT DO THIS.  Simply select “OK” to accept the default directory 

“C:\WINDAQ.”  After selecting “OK,” the files will be downloaded.   

 

d] On the Select Program Manager Group dialog box, although you have the option to choose a 

new group name, DO NOT DO THIS.  Simply select “OK” to accept the default group name 

“WinDaq.”  

 

6] If you want to download or view the MouseOx
®
 Plus and/or Windaq

®
 User Manuals, click on their 

indicated buttons and follow the simple instructions.   
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7] After completing the download of any of the optional software, the MouseOx
®
 Plus installation menu 

will reappear.  At this time, all of the software is now loaded and ready to use.  You may now close the 

installation menu.   

 

8] At this point, you must restart your computer before you can run any software.   

 

9] After restarting, you will need to complete a check to ensure that proper USB communication with the 

computer has been established.  Please do the following:  

 

a] Reconnect the USB Cable to the oximeter control box.   

 

b] Select “InstaCal” inside the “Measurement Computing” group under the Windows
®
 Start Menu.   

 

c] After about 30 seconds, a message should appear indicating that InstaCal detected a new Plug  

and Play Board.   

 

d] If the new Plug and Play board message does not appear, then exit InstaCal and restart InstaCal  

a second time (step 10b).   

 

e] Select “OK” on the message that indicates that the device has been recognized.   

 

f] Close InstaCal.   

 

10] Start the MouseOx
®
 Plus program using the new “MouseOx” icon inside the “STARR Life Sciences” 

group under the Windows
®
 Start Menu.  You are now ready to go.   

 

 

8. Using Sensor Clips in Anesthetized Applications 

Instructions on the use of each type of STARR Life Sciences
®
 sensor is described in this section.   

 

System Configurations 

To use your sensors, the components should be connected as illustrated in the following schematic.   

Sensor Clips 

 

 
 

 
 

Pulsar™ Small-Bore MRI Sensor 

 

  

Universal 

Cable 

Sensor Clip 

MouseOx
®
 Plus 

6-Foot Temperature 

Sensor (OPTIONAL) 

MouseOx
®
 

MouseOx
®
 Plus 

Universal 

Cable 
Sensor Clip 

Pulasr™ Samll-Bore  

MRI Sensor 

(optional) 
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8.1. Sensor Clips 

Clip Application and Sizing Chart 

Following is the sensor sizing chart.  To get ACCURATE MEASUREMENTS from your clips, it is 

imperative that you follow this chart when choosing a sensor for a given animal.  Note that the clip size is 

engraved on the back of each of the clip handles.   

 

Mouse 
Size 

(Collar 

or 

Throat) Unshaven Shaven 

Rat 

XS 1 - 15 gm 1 – 20 gm N/A 

S > 15 gm > 20 gm 5 – 30 gm 

M N/A N/A 31 – 100 gm 

L N/A N/A 101 – 300 gm 

XL N/A N/A 301 – 500 gm 

2XL N/A N/A > 500 gm 

Thigh < 60 gm � 100 gm 

Foot N/A N/A > 100 gm 

 

Other Notes 

- When changing a sensor type, you must exit the software then restart so that you can select the correct 

settings for your new sensor!   

- MouseOx
®
 Plus sensors are not backwards-compatible with the original MouseOx® system, and original 

MouseOx® sensors are not forward-compatible with the MouseOx
®
 Plus.   

 

CollarClip™/ThroatClip™ Differentiation 

The CollarClip™, which is colored blue, is to be applied from the back of the neck of an animal, and 

can be used in both awake and anesthetized applications.  The ThroatClip™ is colored black, it has a much 

longer wire lead length than that of the CollarClip™, and it is applied from the front of the neck.  Thus, it 

is used only in anesthetized applications.  It is important that you use the correct clip for the correct 

application in order to get good measurements.   

 

When to Replace Sensor Clips 

The ThroatClip™, Thigh Clip and Foot Clip anesthetized sensors are designed to provide optimal 

performance over a 100-hour life.  You will be given a warning when the end of that duration is 

approaching.  After the limit is met, the sensor will cease to work, although it will not shut off in the middle 

of a measurement session.   

The sensors should also be replaced in the following situations:  

MouseOx
®
 

20-Foot MRI-Compatible 

Temperature Sensor (OPTIONAL) 

Pulasr™ Samll-Bore  

MRI Sensor 

(optional) 
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1] significant buildup of hair or material covering the clip faces,  

2] good signals (data values on the software screen are in color) take an inordinately long time to appear,  

3] presence of any mechanical defect in the sensor.   

 

Removing the Clip Handle Support  

Before using a sensor clip, you must remove the handle support.  To do this, slide the handle support 

off sideways, NOT over the end, as diagrammed below.  We recommend that you replace the handle 

support when the clip is not in use.   

 

      
Chemical Hair Removal 

The Blank Clips that come with each CollarClip™ or ThroatClip™ can also be used to chemically 

remove hair from the sensor site on the animal.  This method is preferred over shaving, although not 

necessary, unless the animal has dark fur.  If you do use a depilatory, we suggest that you do so a few hours 

to a day before you will be conducting tests on your animals.   

NOTE: You MUST remove hair from the sensor site of animals with non-white fur.   

1] It is recommended that you anesthetize the animal for hair removal.   

2] Lay a bead of depilatory cream (e.g., Nair®) around the entire inside of the Blank Clip as shown.   

 

 

     

 

3] Place the clip on the animal in the same location in which testing will be done, and let the clip and 

depilatory cream remain in place for the duration specified by the manufacturer.   

4] Remove the clip, then carefully wash the cream completely off of the animal using swabs and a small 

water dish.  The hair will be removed with the cream when you do this.   

 

8.1.1. Mouse/Rat Pup ThroatClip™ – Sizes XS and S 

Mouse/Rat Pup ThroatClip™ Sizing 

Be sure to choose the correct clip for use with a given animal.  Use the following chart to pick the 

correct clip.   
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Mouse Weight Range (gm) 

Unshaven Shaven 
Clip Size 

Rat Pup 

Weight Range (gm) 

1 – 15 1 - 20 XS N/A 

>15 >20 S 5 - 30 

Note that the Clip Size is engraved on the back of the clip handles. 

 

Attaching the ThroatClip™ and Making Measurements 

1] Anesthetize the animal, then connect the MouseOx
®
 Plus, Universal Cable and ThroatClip™ sensor.     

2] If you are using an animal with non-white fur, you MUST either shave the entire sensor site WELL, or 

use a depilatory product such as Nair® (See Chemical Hair Removal at the top of the section).   

3] With the animal laying in the supine position, push/slide the skin down on either side of the throat, then 

place the clip over the throat while holding the skin down so that the tines end up BEHIND the ears and 

in FRONT of the paws.  The clip handles should be centered on the throat of the animal.  Be careful that 

the tips of the tines do not catch on the lab surface such that the clip does not close completely.   

    

 

 

4] Check that the wiring assembly is connected to the MouseOx
®
 Plus,  then start the software.  Follow the 

menu of buttons, choosing those appropriate to your measurement conditions.   

5] If signals do not come in quickly, or performance degrades over time, try the following:  

- Re-position the sensor  - Shave the animal  - Replace the sensor  

 

8.1.2. Thigh Sensor 

Thigh/Rat Foot Clip Sizing 

Be sure to choose the correct clip for use with a given animal.  Use the following chart to pick the 

correct clip.   

Sensor 

Type 

Mouse Weight  

Range (gm) 

Rat Weight 

Range (gm) 

Thigh < 60 � 100 

Rat Foot N/A > 100 

 

Attaching the Sensor and Making Measurements 

1] Anesthetize the animal, then connect the MouseOx
®
 Plus, Universal Cable and Mouse Thigh sensor.     
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2] If you are using an animal with non-white fur, you MUST either shave the entire sensor site, or use a 

depilatory product such as Nair
®
.   

3] Place the animal either prone or supine on the lab bench surface.  Place the Thigh Sensor on the THIGH 

(not the lower leg!) of the animal by using the half arc shape of the sensor to grasp tissue around the 

thigh bone so that the sensor protrudes in a perpendicular orientation from the thigh.  This will help 

align the sensor with the large arteries that reside next to the bone.  Gently press the clip together on the 

thigh to improve the surface contact.   

 

     

 

NOTE: Do not use this sensor on an area other than the upper thigh.   

4] Check that the wiring assembly is connected to the MouseOx
®
 Plus, then start the software.  Follow the 

menu of buttons, choosing those appropriate to your measurement conditions.   

5] If signals do not come in quickly, or performance degrades over time, try the following:  

- Re-position the sensor  - Shave the animal  - Replace the sensor  

NOTE: Shaving is NECESSARY for any animal with non-white fur.   

 

8.1.3. Rat ThroatClip™ – Sizes M, L, XL and 2XL 

Rat ThroatClip™ Sizing 

Be sure to choose the correct clip for use with a given animal.  Use the following chart to pick the 

correct clip.   

Clip Size Animal Weight Range (gm) 

M 31 – 100 

L 101 – 300 

XL 301 - 500 

2XL 500 + 

Note that the Clip Size is engraved on the back of the clip handles. 

 

Attaching the ThroatClip™ and Making Measurements 

1] Anesthetize the animal, then connect the MouseOx
®
 Plus, Universal Cable and ThroatClip™ sensor.     

2] If you are using an animal with non-white fur, you MUST either shave the entire sensor site WELL, or 

use a depilatory product such as Nair® (See Chemical Hair Removal at the top of the section).   

3] With the animal laying in the supine position, push/slide the skin down on either side of the throat, then 

place the clip over the throat while holding the skin down so that the tines end up BEHIND the ears and 

in FRONT of the paws.  The clip handles should be centered on the throat of the animal.  Be careful that 

the tips of the tines do not catch on the lab surface such that the clip does not close completely.   
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When applying the clip, to facilitate good contact,  

1] push the skin down on either side of the neck,  

2] push down on the handles toward the neck, then,  

3] squeeze the tines together around the animal’s neck.   

These steps are VERY important in order to obtain good signals.   

4] Check that the wiring assembly is connected to the MouseOx
®
 Plus, then start the software.  Follow the 

menu of buttons, choosing those appropriate to your measurement conditions.   

5] If signals do not come in quickly, or performance degrades over time, try the following:  

- Re-position the sensor  - Shave the animal  - Replace the sensor  

NOTE: When using the 2XL clip, it is recommended that the animal be shaved regardless of fur color.   

 

8.1.4. Rat Foot Sensor 

Thigh/Rat Foot Clip Sizing 

Be sure to choose the correct clip for use with a given animal.  Use the following chart to pick the 

correct clip.   

Sensor 

Type 

Mouse Weight  

Range (gm) 

Rat Weight 

Range (gm) 

Thigh < 60 � 100 

Rat Foot N/A > 100 

 

Attaching the Sensor and Making Measurements 

1] Anesthetize the animal, then connect the MouseOx
®
 Plus, Universal Cable and Rat Foot sensor.     

2] Place the animal either prone or supine on the lab bench surface.  Place the Rat Foot sensor on the foot of 

the animal so that the sensor protrudes directly off the end of the foot past the toes, as shown in the 

figure below.   
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It is also important to observe the following: 

- Make sure that the clip is CENTERED on the foot laterally 

- Do not place the clip on the base of the foot near the ankle 

- Do not place the clip too far toward the toes such that light can pass directly between the sensor pads 

without passing through tissue.   

3] Check that the wiring assembly is connected to the MouseOx
®
 Plus, then start the software.  Follow the 

menu of buttons, choosing those appropriate to your measurement conditions.   

4] If signals do not come in quickly, or performance degrades over time, try the following:  

- Re-position the sensor  - Shave the animal  - Replace the sensor  

 

 

8.2. Pulsar™ Small-Bore MRI Sensor 

1] Connect the DB9 Connector (9-pin connector) on the end of the thin black cable to the MouseOx
®
 Plus 

Control Box.  Be sure that the MouseOx
®
 Plus software is not running when you do this.   

 

2] Connect a disposable sensor clip to the fiber-optic cable.  You MUST USE a Mouse Thigh Clip (any 

mouse or a rat � 100 gm) or a Rat Foot Clip (for rats > 100 gm).  Place the protrusion on the end of 

the fiber-optic cable labeled “LED” into the hole on the clip half marked “LED,” then do the same for 

the side marked “PD.”  Make sure that the fiber-optic cable is oriented so that it aligns over the handle 

as shown.   

      
  

3] Connect the sensor clip to the animal:   

A] Mouse Thigh – Place the clip on the thigh of a mouse as shown.  For non-white fur, you MUST shave 

both locations of the sensor site.  On white fur, shaving is not necessary, but will improve signal 

strength.   

 

B] Rat Foot – Place the clip over the toes and locate it so that light shines through the CENTER of the 

foot.  Support the clip/cable so that the animal’s foot is NOT TWISTED relative to its position before 

attaching the clip.  The clip half marked “PD” should be on the bottom side of the foot.   
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Mouse Thigh                                  Rat Foot 

 

4] After locating the clip on the animal, distribute the dual black fiber-optic cable such that it proceeds 

straight from the animal and that it DOES NOT twist the animal’s foot.  Try to lay the sensor clip so 

that both the LED and PD cables are laying on the table.   

 

5] Run the MouseOx
®
 Plus software.  To get to the Monitor Subject screen, choose “Anesthetized 

Measurements” then “Adult Mouse” or the appropriate rat button, then pick the MRI sensor, which is at 

the bottom of the list.   

 

6] Other recommended guidelines:  

- Keep the body (rectal) temperature of the animal above 36°C.   

- Make sure that the Pulse Distention exceeds 20 mm when operating the system.  If the Pulse Distention is 

less 20 mm, it is recommended that you try to relocate the sensor clip to improve it or warm the 

animal.   

- If you are having trouble getting a good signal, try shaving the sensor location if applicable.   

- The non-ferrous spring will weaken with multiple uses.  An unreasonably low oxygen saturation 

measurement (a healthy subject with a sat of 88% or less) is a clear sign of an over-used spring.  

To prevent this, and to promote infection control, replace the clip before each MRI session.   

- CAUTION: The converter box contains trace amounts of ferrous material.  Keep it away from the magnet 

bore.   

 

 

9. MouseOx® Plus Conscious Subjects Option 

Instructions on the use of each type of STARR Life Sciences
®
 sensor is described in this section.   

In order to use the Conscious Subjects Option, you must have the MouseOx
®
 Plus-Premium 

software.   

 

System Configuration 

To assemble and use your sensors, the components should be connected as illustrated in the following 

schematic.   

 

Conscious Subjects Application 

 

 
Note: Requires Conscious Subjects Software 

 

 

Conscious Measurements 

Enclosure 

MouseOx
®
 Plus 

Universal 

Cable 

Sensor Clip 
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9.1. CollarClip™ Sensors 

Clip Application and Sizing Chart 

Following is the CollarClip™ sizing chart.  To get ACCURATE MEASUREMENTS from your 

clips, it is imperative that you follow this chart when choosing a sensor for a given animal.  Note that the 

clip size is engraved on the back of each of the clip handles.   

 

Mouse 
Collar 

Size  
Unshaven Shaven 

Rat 

XS 1 - 15 gm 1 – 20 gm N/A 

S > 15 gm > 20 gm 5 – 30 gm 

M N/A N/A 31 – 100 gm 

L N/A N/A 101 – 300 gm 

XL N/A N/A 301 – 500 gm 

2XL N/A N/A > 500 gm 

Other Notes 

- When changing a sensor type, you must exit the software then restart so that you can select the correct 

settings for your new sensor!   

- MouseOx
®
 Plus sensors are not backwards-compatible with the original MouseOx® system, and original 

MouseOx® sensors are not forward-compatible with the MouseOx
®
 Plus.   

 

CollarClip™/ThroatClip™ Differentiation 

The CollarClip™, which is colored blue, is to be applied from the back of the neck of an animal, and 

can be used in both awake and anesthetized applications.  The ThroatClip™ is colored black, it has a much 

longer wire lead length than that of the CollarClip™, and it is applied from the front of the neck.  Thus, it 

is used only in anesthetized applications.  It is important that you use the correct clip for the correct 

application in order to get good measurements.   

 

Removing the Clip Handle Support  

Before using a sensor clip, you must remove the handle support.  To do this, slide the handle support 

off sideways, NOT over the end, as diagrammed below.  We recommend that you replace the handle 

support when the clip is not in use.   

 

      
Collar Training  

Each CollarClip™ comes with a Blank Clip that matches the size of the sensor clip.  It can be used for 

training an animal to accept the CollarClip™ by placing the clip on the animal for a period of time prior to 

your experiments.  A minimum of 1 hour is recommended, but longer (3-6 hrs.) is preferred.   
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When to Replace Sensor Clips 

The CollarClip™ sensors are designed to provide optimal performance over a 100-hour cumulative 

life.  You will be given a warning when the end of that duration is approaching.  After the limit is met, the 

sensor will cease to work, although it will not shut off in the middle of a measurement session.   

The sensors should also be replaced in the following situations:  

1] significant buildup of hair or material covering the clip faces,  

2] good signals (data values on the software screen are in color) take an inordinately long time to appear,  

3] presence of any mechanical defect in the sensor.   

 

Chemical Hair Removal 

The Blank Clips that come with each CollarClip™ or ThroatClip™ can also be used to chemically 

remove hair from the sensor site on the animal.  This method is preferred over shaving, although not 

necessary, unless the animal has dark fur.  If you do use a depilatory, we suggest that you do so a few hours 

to a day before you will be conducting tests on your animals.   

NOTE: You MUST remove hair from the sensor site of animals with non-white fur.   

1] It is recommended that you anesthetize the animal for hair removal.   

2] Lay a bead of depilatory cream (e.g., Nair®) around the entire inside of the Blank Clip as shown.   

 

 

     

 

3] Place the clip on the animal in the same location in which testing will be done, and let the clip and 

depilatory cream remain in place for the duration specified by the manufacturer.   

4] Remove the clip, then carefully wash the cream completely off of the animal using swabs and a small 

water dish.  The hair will be removed with the cream when you do this.   

 

 

9.2. Conscious Measurements Enclosure (CME) 

9.2.1. Enclosure Assembly Instructions  

Following are a set of instructions for assembling the CME.  In each section, the directions will be 

separated for mice and rats as required.  Please remove all packaged parts and lay them out on a surface 
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before beginning the following steps.  For assembly, you should only need a single small Phillips-head 

screwdriver.   

Before using the CME, please observe the following: 

- Don’t bend or kink wire 

- Always use bedding 

- Don’t exceed 1” of bedding 

- Don’t use partial pieces of food in the food tray 

- Always load the food end-to-end 

 

9.2.1.1. Food Tray  

The food tray (shown below) is the same for both rats and mice.  It is packaged with a single screw.   

 

 

 

Locate the vertical rectangular hole on the side of the enclosure.  Start the screw in the small hole directly above the 

rectangular hole.   

 

Mouse 

 

Rat 

 

 
 

 

On the mouse cage, you will need to keep the screw 

extended beyond the cage lip in order to attach the feeder. 

 

On the rat cage, tighten the screw until there is just enough 

space to attach the feeder flange. 

 

Attach the feeder flange onto the screw, making sure that the bottom of the feeder is inserted into the rectangular 

hole such that the bottom of the feeder is INSIDE the enclosure.   
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Use a small screw driver inserted through the uppermost hole on the feeder to tighten the screw all the way down. 

Be careful that you do not strip the threads on the plastic container.  If you do, you will need to find a nut to use from the 

inside.   

 

Mouse 

 

Rat 

 

  

 

Use only standard feed pellets in the food tray.  Insert FULL SIZE pellets individually, one at a time.  DO NOT 

insert partial pieces as this may cause them to jam up at the base, restricting the food supply to the animal.   

 

   

 

 

 

 

 



USER MANUAL      

P/N 115130, Rev. 1.2.1 25  

9.2.1.2. Water Bottle  

Mouse 

 

Rat 

 

 

 

 

Push the screw through the hole on the bottle mount, then 

pass the screw through the hole above the ovular hole on 

the side of the cage.  Hold the nut and washer adjacent the 

screw on the inside of the cage and tighten the assembly.  

 

 

 

Insert the screw through one of the eyelets on the end of 

the spring.  Tighten the screw in one of the holes above the 

ovular hole on the side of the cage, then attach the other 

screw through the other eyelet into the other hole.   

 

 

      

Fill the water bottle, push in the stopper and snap the 

assembly into the bottle mount such that the nipple 

protrudes into the ovular hole inside the enclosure.   

 

 

 

Fill the bottle, screw on the lid, then slide it underneath the 

spring.  Adjust its vertical location so that the nipple 

protrudes into the ovular hole inside the enclosure.    
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9.2.1.3. Thimble Assembly  

The thimble is the pass-through coupler for the sensor wiring, and is shown here.  It is designed to be easily 
removable so that it can be detached during cage cleaning.  Note that both mouse and rat thimble bodies have a single-
letter “M” or “R” designation on their ends.  Make sure that you use the correct thimble for your CME.   

 

Mouse 

 

Rat 

 

 
The mouse thimble is attached with one screw and has one 

wire that extends through the enclosure.   

 

 

 

  
The rat thimble is attached with one screw and has two 

wires that extend through the enclosure.  The first wire is 
supported by a spring to hold it up out of the way of the 

animal.   

 

To attach the thimble, pass the long portion of the wire through the largest hole near the top of either enclosure.  Pull 
the wire through so that the thimble body touches the enclosure.   

 

     
 

With the thimble up against the enclosure, adjust its position so that the little protrusion on the thimble body fits into 
the appropriate hole through the enclosure.  When mounted, the thimble should be horizontal.   

 


