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1 GENERAL INFORMATION
The MP-eye primarily assesses the amount of macular pigments in the eye. The following text describes:
how the device works, how to set the device up, how to use the device, how to maintain and clean the
device, and some technical specifications and important safety instructions.
It is recommended that this document be read thoroughly before use.

1.1

Intended use

The MP-eye is intended to be used by eye care professionals to assess the density of macular pigments in
the human eye.
The ease of use of the MP-eye means that operators require only minimal training to effectively operate
the device; however, it is recommended that a qualified eye care professional deliver the test results and
corresponding health advice to the patient.

1.2

Principles of the MP-eye technology

The MP-eye (Figure 1) assesses a patient’s natural defences against blue light and oxidising effects of free
radicals (reactive oxygen species = ROS) by determining the amount of macular pigment in the eye. It does
so by measuring a patient’s threshold for seeing a visual
effect called Haidinger’s brushes (Figure 2). The process
of the threshold test is like that used in a LogMAR or
Snellen chart to test visual acuity, except that instead of
making letters harder to see, the MP-eye makes the
Haidinger’s brushes effect harder to see.

Figure 1 MP-eye and controller with subject at correct
viewing height.

Figure 2 Schematic render of the appearance of Haidinger's
brushes. Note they are purposely made to appear higher
contrast here so that they are visible in print.
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When a patient looks into the MP-eye, they will be
looking at an evenly illuminated white circle of polarized
light with both eyes. The orientation of the polarized
light will be rotating clockwise or anti-clockwise. If the
patient has normal vision, after a few moments they will
be able to see Haidinger’s brushes, which appear as a
faint yellow rotating bowtie shape (also described as an
hour-glass, figure of eight or propeller).
The Haidinger’s brushes effect is caused by the
absorption of polarized blue light by macular pigments,
which are located immediately in front of the retina. The
absorption of blue light by macular pigments creates a
faint shadow that appears yellow. Normally, this yellow
shadow is so subtle that most of us don’t even realise it
is present, but the special lighting environment created
by the MP-eye optimises conditions for seeing the
effect. The patient confirms that they have been able to
detect the effect by informing the operator of its
direction of rotation (clockwise or anti-clockwise).
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What are Haidinger’s brushes and why do we see them?
Macular pigments are long thin molecules (lutein, zeaxanthin and
meso-zeaxanthin; Figure 3a) that absorb blue light when the
angle of polarization is aligned with the long axis of the
molecules. Macular pigments are arranged perpendicularly to
the fibres of Henle, which emanate out of the centre of the fovea
like the spokes of a wheel (Figure 3d). When exposed to a
polarized light field, this alignment creates two regions of
absorption at 180 degrees to each other that together create the
appearance of Haidinger’s brushes as a yellow bowtie or hourglass shape (Figure 3e). Some people also see blue regions
between the yellow brushes (Figure 2, 3e), which are caused by
blue–yellow colour opponency (Naylor and Stanworth 1954).
The MP-eye takes advantage of the eye's remarkable ability to
detect small changes in contrast, thereby using the retina as an
extremely sensitive detector. To do this, the MP-eye decreases
the amount of light that is polarized (degree of polarization),
which makes the Haidinger’s brushes effect more difficult to see
(Temple, McGregor et al. 2015). Clinical research has shown that
a person’s ability to see Haidinger’s brushes is correlated to the
density of macular pigments in their eye (Muller, Muller et al.
2016). The MP-eye decreases the degree of polarization in 10
steps and therefore provides a score out of 10. These are then
placed into one of three general categories (low, medium and
high).
For patients with normal vision a score of:
•

1 - 4 indicates low macular pigmentation

•

4 - 7 indicates a medium macular pigmentation

•

greater than 7 indicates a high macular pigmentation

Patients who cannot see Haidinger’s brushes at all (score of 0)
may have very low macular pigments (lower than our scale can
detect). Studies have suggested that up to 11% of the
population may have macular pigments levels below detection.
Figure 3 Chemical structure of macular pigments (a), which are found at the back
of the eye in the fovea where light is focused (b), where they are located just in
front of the retina (c). The macular pigments are orientated (yellow lines)
perpendicular to the Henle fibres (black lines) within the macula (d). When
vertically polarized light is observed by a subject the macular pigments create a
yellow shadow on the retinal that takes the shape of a horizontal bowtie (e),
perpendicular to the vertical polarization. This Haidinger's brushes perception
will rotate when the polarization of the light is rotated.
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1.3

Why assess macular pigments?

Macular pigments only from diet
Macular pigments are carotenoid pigments that
are only obtained from your diet. There are around
600 carotenoids in nature, 40–50 in a typical diet,
about 20 that get incorporated into our tissues and
blood, but only three (lutein, zeaxanthin and
mesozeaxanthin) that are concentrated in the
macula at a concentration 1000 times greater
than any other carotenoid in the body (Figure
4)(Hammond 2015).

Figure 4 Schematic eye (a) and retinal layers (b) and
micrograph cross section of the retina (c) showing yellow
macular pigment (MP) distribution. Abbreviations: gc =
ganglion cells, Hfl = Henle fibre layer, ph = photoreceptors and
rpe = retinal pigment epithelium.

Macular pigments improve vision
At the centre of the macula is the fovea, the region of the eye with the highest acuity, which requires an
excellent signal to noise ratio. However, short wavelengths of light (blue) scatter more than longer
wavelengths (green and red) because they bend more when travelling through the optical layers of the
eye, just like light scattering through a prism (Figure 5). This short wavelength scattering adds noise to the
image, like looking through fog, thus reducing image quality. Macular pigments absorb as much as 70% of
the blue light (Margrain, Boulton et al. 2004) thus reducing short wavelength scatter within the fovea and
improving signal to noise ratio, which results in increased contrast sensitivity and decreased impact of
glare when looking towards the sun or car headlights (Putman and Bassi 2015; Nolan, Power et al. 2016).

Macular pigments protect the retina from photochemical damage
Blue light doesn’t just scatter, it is also dangerous. By absorbing blue light,
the macular pigments help protect the eye. We all know to protect
ourselves from ultraviolet (UV) light, but rarely do we think of visible blue
light as dangerous. UV light is dangerous because each photon of light
caries a high amount of energy, and is thus able to damage cell
membranes, DNA and disrupt metabolic processes. However, there is no
Figure 5 Short wavelength blue
‘magic’
cut-off between UV and blue wavelengths. They are both regions
light scatters more than other
of the electromagnetic spectrum at the high energy end, along with x-rays
colours like green and red.
and gamma rays, and because energy is inversely proportional to
wavelength, blue light radiation is only slightly less dangerous than UV radiation (Figure 6). Recent
research shows that high energy visible (HEV) or blue light can cause the same types of damage to cells as
UV light (Liebel, Kaur et al. 2012; Nakashima, Ohta et al. 2017). This is bad news for the retina because,
while the cornea and lens block most of the UV light from entering the eye, blue light can transmit all the
way to the retina. HEV light has been sown to have phototoxic effects on retinal cells (Arnault, Barrau et
al. 2013; Nakanishi-Ueda, Majima et al. 2013; Sui, Liu et al. 2013).
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Macular pigments our internal sunglasses
Over time, blue light damage will accumulate and lead to gradual vision loss. Blue short-wavelength highenergy radiation can cause type II cell damage. This is damage that occurs due to dose dependent
cumulative effects that can build up over time (Boulton, Rozanowska et al. 2001). Such ongoing damage is
thought to be a contributing factor in the build up of drusen and progression to vision loss from age-related
macular degeneration (AMD), particularly in people with low macular pigments (Fletcher, Bentham et al.
2008). The high percentage of blue wavelengths in sunlight may be one of the reasons that long-term
exposure to sunlight has been correlated to increased risk of AMD (Sui, Lui et al. 2013). It has been said
that long-term phototoxic damage to the retina is the ‘cost of doing business with the sun’. But a healthy
macular pigment layer is one of the ways that the body protects the retina from high-energy blue light.

Antioxidant activity

Figure 6 Photochemical hazard of light by wavelength for UV and visible
light. Note that the hazard reduces to near to zero outside of the blue
wavelengths. Source: International Organization for Standardization
(ISO).

1.4

In addition to blocking blue light, macular
pigments also act as antioxidants. The fovea
has the highest metabolic rate of any part of
the central nervous system, but almost no
blood vessels, as these would obscure
vision. The result is that the macula must
deal with its high metabolic rate without the
normal delivery and disposal system that
cells in the rest of the body benefit from.
Macular pigments are highly effective
antioxidants, like all carotenoids (Krinsky
1989), and can reduce the dangers of
reactive oxygen species (free radicals) that
otherwise damage cell membranes,
proteins, RNA and DNA and disrupt
metabolic processes (Mares-Perlman, Brady
et al. 1995; Khachik, Berstein et al. 1997).

Who should be tested?

The MP-eye can be used to assess macular pigment density on anyone with normal vision (see section 1.6),
and only requires that the patient be able to indicate direction of rotation either verbally or with some
other form of communication e.g. hand movements.
Because phototoxicity is cumulative and it is thought to be one of the underlying causes of AMD (Sui, Liu
et al. 2013; Schick, Ersoy et al. 2016), assessing a person’s natural protection early is an important part of
enabling them to take actions now and in future that will protect their vision later in life.
The MP-eye test is so fast that it can easily be fit into a regular exam or pre-test routine and should be
considered for all patients.

AO-PD-UD-004 MP-eye User Documentation V5 final
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1.5

Patient instructions

It is helpful to provide the patient with some basic instructions to assist them in perceiving the stimulus
and performing the threshold task to the best of their abilities.

Commence the test by starting the MP-eye app and showing the patient the animation of how the effect
may look on the tablet.

An example of verbal instructions to tell the patient are provided below in blue:
•

When you look into the device you will see an effect that will look something like this (point to the
animation), a yellow bowtie or figure of eight, but the yellow colour may be less intense or
dimmer.

•

The effect is happening inside your eyes, so if you move your eye the effect will move too, so try
to look only in the centre of the circle.

•

Because the effect is happening inside your eyes, it can be easiest to try and defocus your eyes,
focus your eyes as if you are looking through the circle rather than at it, as if you a looking at a
cloud or mountain in the distance.

Press the “Start” button
The MP-eye will go through a brief calibration process that the patient does not need to see. Once
completed ask the patient to move up to the machine and put their head into the mask. Haidinger’s
brushes can be difficult to see, and so it’s important to set expectations correctly and give patients
confidence. You may want to say things like:
•

The test will only take 1–2 minutes, but there is no time limit so take your time and do the best
you can, and please keep your head in the device until the test is done.

•

It is difficult to see the brushes, so don’t worry if it takes a few moments before you see it at first.

•

The purpose is to determine when you stop seeing the effect, so it will necessarily get harder. Take
your time on each one. The test is over when you are no longer able to see the effect.

AO-PD-UD-004 MP-eye User Documentation V5 final
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Start the test by pressing “go”

Ask the patient:
•

Can you see the effect?

•

Which direction is it spinning?

Enter the response into the controller.
If they have answered correctly then the system will start the next test.
The counter (the number below the progress bar) will show how long the patient is taking to respond.
The ‘Progress’ bar will indicate the patient’s progress through each test within the examination.

IMPORTANT:
Some patients may be unable to see the Haidinger’s brushes bowtie effect even on the lowest (first) setting
on the MP-eye. This can be due to very low macular pigment density or eye conditions (see 1.6).
If this is the case, then the patient may become concerned that they cannot do the test. It’s important to
reassure them that the test doesn’t suit everyone, and not to worry, however you should make sure that
you recommend the same to them as others that are on the low side.
From your point of view a zero score is a prompt to make sure that you are confident that you understand
the health of your patient’s eyes and that none of the conditions describes in 1.6 have gone undetected.

AO-PD-UD-004 MP-eye User Documentation V5 final
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IMPORTANT! Help your patients score the best they can to improve reliability and repeatability
Remember that for some, observing Haidinger’s brushes can be quite difficult, especially if their macular
pigment density is low.
1. After each response given by the patient, provide encouragement (say “well done”, “keep going,
your doing great”, or “excellent” – just say something encouraging).
2. In the beginning ask the patient if they see a rotating shape that looks like the one you showed in
the video, if they say yes, ask them to tell you which direction it is rotating.
3. After the first three presentations (blue bars in the progress bar) the device will start to make it
harder to see the effect, you could say something like “it is going to start getting harder now” so
that they know what to expect.
4. When the patient starts to take longer to tell you the rotation (typically greater than 10 seconds
at which point timer numbers turn yellow) you should inform them that “as the test progresses
the brushes effect will start to disappear, you may only get a faint perception of the yellow colour
from which you may just get glimpses of the rotation direction. Please do your best to tell me
which way you see the rotation. You may only get a feeling of rotation. “
5. When they are having difficulty you can also say “when it get hard the brushes will lose their shape
and you may only get a sense of rotation that is OK, you may have to look with your mind and not
your eyes because the effect is happening inside your eyes”
6. You may want to remind them to “only look in the centre of the circle, and to focus off in the
distance like they are looking at a mountain far away”.
7. If they have been trying for more than 20-30 seconds it good to remind them that “the whole point
of the test is to determine when you stop seeing the effect. It is OK to say you can’t see it
anymore”.

If they have difficulty or make a mistake on the first two presentations try to determine:

AO-PD-UD-004 MP-eye User Documentation V5 final
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1. If they can accurately identify direction of rotation (clockwise/anti-clockwise, moving right or left
at the top of the rotation). You could ask them to indicate with their fingers in the air or on the
table while keeping their head in the device.
2. Show the patient the animation again and reassure them that for some people it can be difficult
to see.
3. If they really cannot see the effect at all, they may be among the 11% of people with macular
pigment density that is too low to be detected, alternatively they may suffer from a condition that
inhibits observation of Haidinger’s brushes (refer to section 1.6).

If the progress bar has a yellow entry:
The patient has answered incorrectly but the system has provided them with a second chance, based on
an internal algorithm. The patient won’t know this has happened, but it’s a good opportunity to remind
them:
•

Take your time there is no rush, please do not guess

If they take a long time to report direction or respond to the next stimulus presentation:
Check the time on the timer. It can take some people up to a minute to see the effect as they get close to
their threshold, this usually means that they are within one step (10%) of their threshold value already.
You may say something like:
•

Can you still see the effect?

•

Take your time, and do the best you can, but if you really can’t see it, it is okay to say you can't see
it, remember the whole point is to determine when you stop seeing it.

If they report that that they cannot determine the rotation direction, press the “Don’t know” button and
this will end the test and provide a final score.

If the test gets interrupted for some reason:
•

It is important to know that it can be very difficult to restart in the middle of the test if the patient
has pulled their head away from the machine.

•

It is best to restart the test and, depending on their confidence level, to show them the animation
of the effect again to remind them of what they are looking for.

AO-PD-UD-004 MP-eye User Documentation V5 final
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1.6

MP-eye may not work for some patients with existing diseases and eye conditions

Some patients may be unable to see the Haidinger’s brushes bowtie effect even on the lowest (first) setting
on the MP-eye. This can be due to very low macular pigment density, which has been shown to be the
case in about 11% of people in some populations (Sharifzadeh, Bernstein et al. 2006). It can also be due to
the presence of a pre-existing eye condition or disease involving the macula (Forster 1954; Myrowitz
1979). Patients with the following conditions will find it very difficult to carry out the examination and may
not be able to see Haidinger’s brushes at all:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

colour blindness
excessive damage of papillomacular bundle
acuity less than 6/60
corneal opacities that reduce visual acuity below 6/30
vitreous opacities due to uveitis where VA is less than 6/22
damage to the macula depending on how widespread
macular lesions
diabetic retinopathy
hypertensive retinopathy
traumatic edema of the macula
macular deterioration due to keratitis and uveitis
amblyopia
eccentric fixation
absence of macular pigment

AO-PD-UD-004 MP-eye User Documentation V5 final
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2 SAFETY INFORMATION WARNINGS AND CAUTIONS
2.1

General safety information

IMPORTANT Before you set up the MP-eye make sure that you have read and understood the “Setting up
the MP-eye” section of this document.
IMPORTANT Carefully read this document before operating the device. Misuse of the device may lead to
poor quality results. Use outside the “intended use” scope may also lead to instrument damage.
IMPORTANT The instrument must not be used if there is a mechanical, electrical or optical defect.
IMPORTANT Any repair and service work on the instrument components, must be carried out by
appropriately qualified Azul Optics staff, or staff of an approved Azul Optics partner.

CAUTION This product complies with the R&TTE Directive 1999/5/EC and The Radio Equipment Directive
(2014/53/EU) and should not be used in the vicinity of products that do not.
CAUTION Unusual noises and/or vibrations may be symptoms of a fault in the instrument. Please turn the
instrument off and contact your local service office. Do not attempt to repair any faults with the instrument
yourself.
CAUTION Error messages reported though the MP-eye controller signify a fault in the instrument.
Please turn the instrument off and contact your local service office. Do not attempt to repair any faults
with the instrument yourself.
CAUTION Please ensure that the MP-eye is maintained in accordance with the “Cleaning, maintenance
and servicing” section of this document.
CAUTION The MP-eye is IPX0 and should only be used within an office environment.
CAUTION The MP-eye should not be left in direct sunlight.
CAUTION The MP-eye contains a Bluetooth radio transmitter – see section 12 for details.
CAUTION Medical electrical equipment needs special precautions regarding EMC and needs to be installed
and put into service according to the EMC information provided in the accompanying documents for this
product.
CAUTION portable and mobile RF communications equipment can affect medical electrical equipment.

WARNING Use of ACCESSORIES other than those specified as replacement parts for internal components,
may result in increased emissions or decreased immunity of the MP-eye.
WARNING This equipment/system may cause radio interference or may disrupt the operation of nearby
equipment. It may be necessary to take mitigation measures, such as re-orienting or relocating the MPeye or shielding the location.
WARNING In the event that the patient complains that the examination light within the MP-eye is too
bright, cease using the device and contact Azul Optics Support using the contact details found in the
“Product support” Section of this document.

AO-PD-UD-004 MP-eye User Documentation V5 final
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WARNING The MP-eye is heavy. Incorrect handling of the MP-eye may result in harm to an individual
and/or damage to the device. Ensure that, before moving the device, you have read and understood the
handling instructions from the “Setting up the MP-eye” section of this document.
WARNING The power supply provided with the MP-eye has been specifically selected to ensure the safety
of users and the optimal operation of the device. No alternate power supply should be used with the
system. In the event that a replacement power supply is required, please contact Azul Optics support using
the contact details found in the “Product support” section of this document.
WARNING This device should not be covered when in use.
The MP-eye is intended for use in the electromagnetic environment specified below. The customer or the
user of the MP-eye should assure that it is used in such an environment.

Guidance and manufacturer’s declaration – electromagnetic emissions
Emissions test

Compliance

Electromagnetic environment guidance

RF emissions

Group 2

The MP-eye necessarily emits
electromagnetic energy in order
to perform its intended function.
Nearby electronic equipment
may be affected.

CISPR 11

RF emissions

Class A

CISPR 11

2.2

Precautions
1. The eye care professional shall be sure to have the correct patient data before providing advice
based on results from an MP-eye test. Mismatched patient data may lead to inappropriate advice.
2. Clean face mask as per section 5 after each examination.
3. Do not operate the system directly after large temperature changes. Let the device acclimate itself
for a minimum of 2 hours to avoid device damage or incorrect measurement results.
4. Be aware that the influence of other physical effects (vibrations, strong electromagnetic fields as
caused by big machines etc. running close-by) might disturb the proper operation of the device.
5. The light emitted by the device is not harmful to the eye.

AO-PD-UD-004 MP-eye User Documentation V5 final
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3 COMPONENTS OF THE INSTRUMENT

MP-eye
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4 SETTING UP THE MP-EYE
4.1

Handling instructions

As the MP-eye is a heavy desktop device, care should be taken when moving it:

Step

Diagram

Ensure that there is a large, flat, stable surface upon
which the MP-eye can be placed.
Slide the MP-eye on its base until the viewing tube is
aligned with your shoulders so that it is easy to
access.
When lifting the device, place both hands at
opposing corners of the viewing tube.

4.2

Setting up the MP-eye

Step

Diagram

Place the MP-eye on a flat surface. The MP-eye will
need to be located within 6 feet of a power socket.
Lean the MP-eye over onto its back so that the power
port can be accessed.
Plug the power adapter lead into the bottom of the
MP-eye.
IMPORTANT: Always check for any visible signs of
damage to the power adapter prior to use. If
damaged, then do not use – contact Azul support to
obtain a replacement. Do not substitute with a
different power adapter.
Return the MP-eye back to the upright position.
Ensure the power lead exits out from underneath the
base of the device without becoming trapped or
folded as this will cause the MP-eye to rock.
Plug the power adapter into the socket and ensure
that the socket power is switched on.

When the MP-eye is switched on it will run through its start-up calibration routine.
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Warning Always ensure that it is possible for the user to access the power socket so that the MP-eye can
be switched off in the event of a malfunction.

4.3

Setting up the MP-eye controller

The MP-eye controller is an Android tablet. Your MP-eye controller will already be configured to talk to
your MP-eye device. Your controller should be fully charged. You will need to switch on your MP-eye
controller by pressing and holding the shorter button on the side of the tablet. An MP-eye controller stand
has been supplied for your convenience.

AO-PD-UD-004 MP-eye User Documentation V5 final
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5 CLEANING, MAINTENANCE AND SERVICING
5.1

Maintenance and servicing

Any repair and servicing of the MP-eye must be carried out by either Azul Optics staff, or appropriately
qualified staff of an approved Azul Optics partner.
In the event that the device controller recommends contacting our support team, or if you feel that there
are unusual noises/vibrations or any other indications that the system is not working properly then please
do not continue to use the MP-eye. See the “Product support” section for details on contacting us for
advice.

5.2

Cleaning

The only patient contact surface is the MP-eye face mask. We recommend that you clean the contact areas
of the facemask with alcohol free wipes before each examination.
The glass cover over the eye apertures can be wiped with a lens cloth if dust accumulates on the glass over
the apertures.

AO-PD-UD-004 MP-eye User Documentation V5 final
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6 OPERATING INSTRUCTIONS
6.1

Starting the device

The MP-eye device will be ready for use once you have followed the instructions in Sections 4.2 Setting up
the MP-eye and 4.3 Setting up the MP-eye controller.
When you first switch on the MP-eye it will run through its calibration routine. This will take around one
minute. The device will remain on as long as it is plugged into the power adapter and the power adapter
is switched on at the mains.
When first switch on, the controller will take a minute or two to start up. Once the start-up is complete
the MP-eye app will be displayed. The controller will automatically connect to the MP-eye.
We recommend that you keep your MP-eye controller plugged into the tablet charger provided when you
are not carrying out an examination to avoid the controller discharging.

6.2

Stopping the device

If for any reason the MP-eye app terminates unexpectedly, then the app can be restarted by double
clicking on the MP-eye icon on the background of the tablet desktop.
The MP-eye can be switched off by either:
•

switching the power adapter off at the wall

•

unplugging the power adapter from the wall

•

unplugging the power adapter from the MP-eye.

The device controller will put itself to sleep after five minutes of inactivity, however this does not mean
that the controller is off, and so you should ensure that you keep the controller plugged into the tablet
charger provided when it is not in use.
You can switch the device controller off completely by pressing the shorter button on the side of the tablet
and holding for 10 seconds. The controller will ask you to confirm that you want to switch it off.

6.3

Communication between the MP-eye and controller

The MP-eye and MP-eye controller communicate wirelessly over Bluetooth LE.
If the MP-eye has not been used for a period of time then the connection may drop; however, the
controller will automatically reconnect with the MP-eye upon waking.
If you find that the MP-eye controller cannot establish a connection with the MP-eye, then the most likely
reason for this is that the MP-eye is not switched on.

6.4

Carrying out an examination

You should read and understand the “Cleaning, maintenance and servicing instructions” section and the
“Operating instructions” section of this document before carrying out an MP-eye examination.
A description of how to carry out an examination is provided in section 1.5.
AO-PD-UD-004 MP-eye User Documentation V5 final
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The patient’s DoP-T is an indicator of their macular pigment density (MPoD). The patient should never be
told their DoP-T directly other than by a trained optometrist who can interpret their result for them and
offer advice that is commensurate with their score.

6.5

System errors

If you suspect that your MP-eye has malfunctioned in some way then please do not continue to use it –
instead contact Azul Optics support for assistance.
The following table provides a list of the potential issues that the MP-eye may encounter, a description of
their root cause, and describes what action you should take if they occur:
Issue

Root Cause

What action should be taken

Device does not carry out its MP-eye device is not on / will not Check that MP-eye power
calibration routine when started start
adapter is plugged into the mains
and switched on at the wall
The device controller reports that
it cannot connect to your MP-eye
Check that the power adapter is
plugged into the MP-eye
correctly
Contact Azul Optics Support if the
previous actions did not fix the
problem
The device controller reports that The system lights fail
the lights have failed

Contact Azul Optics Support to
arrange for maintenance of the
device

Nobody can see Haidinger’s Polarizer not spinning
brushes even though the system
appears to be working

Confirm that the polarizer is not
spinning by restarting the MP-eye
and watching the calibration
routine (see details below)
If the polarizer is not spinning
then contact Azul Optics Support
to arrange for maintenance of the
device

Device controller reports that it Blockage in moving parts
cannot select the requested light
field setting

The patient can see that the
filters are not aligned when
looking down the tube

Device controller will not start

Confirm that the system can cycle
through all 10 filters by restarting
the MP-eye and watching the
calibration routine (see details
below)
If the device cannot navigate to
any of the filters then contact
Azul Optics Support to arrange for
maintenance of the device

The device
discharged

AO-PD-UD-004 MP-eye User Documentation V5 final
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The start-up calibration sequence can be used to verify that the MP-eye is working correctly.
To initiate the calibration sequence, you will need to stop the device, wait for 10 seconds and then restart
the device.
Look into the viewing tube during the calibration sequence. You should see the MP-eye perform the
following tasks:

1. Rewind the filter wheel to filter no. 1
2. Raise the main test up to max power and down again
3. Raise the light within the viewing tube up to max power and down again
4. Switch both lights on
5. Cycle through the 10 filters one by one
6. Switch both lights off and rewind filter no. 1
7. Switch both lights on
8. Rotate the polariser anticlockwise for 2 seconds (Haidinger’s brushes should be visible)
9. Rotate the polarizer clockwise for 2 seconds (Haidinger’s brushes should be visible)
10. Switch lights off
11. Select the second filter.

If the MP-eye does not behave as expected, then please contact Azul Optics Support.
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7

TECHNICAL SPECIFICATION

Manufacturer

Azul Optics
7 Bishop Manor Rd
Westbury-on-Trym
Bristol
BS10 5BD

Model Types

MP-eye Professional (A-0001-M1)

Dimensions and Weights

MP-eye
Approx. 430 mm x 430 mm x 250 mm, 8.0 kg
MP-eye Controller
Approx. 200 mm x 120 mm x 10 mm, 0.2 kg

Applied Parts

MP-eye Face Mask

Type B:
Power Supply

12V, 0-5A

Bluetooth

Version 4.2 (Bluetooth Smart) Concurrent Central
& Peripheral (S132)
Security AES-128
LE connections Up to 8 as Central, 1 as Peripheral,
Observer, Broadcaster (S132) Radio

Radio

Frequency 2.360 GHz to 2.500 GHz
Modulations GFSK at 1 Mbps, 2 Mbps data rates
Transmit power +4 dBm
Receiver sensitivity -96 dBm (BLE mode)

Device Controller

Lenovo Tab3 7 Essential (provided with supplied
charger)

S/W Versions

Tablet Version 1.0
Firmware Version 2.0

Protection Against Electric Shock

Class II

Ingress Protection Class

IPX0
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Operating Environmental

Temperature: 16°C – 35°C / 61°F – 95°F

Conditions

Relative Humidity: 10% – 90% non-condensing
Air Pressure: 700 hPa – 1060 hPa

Non-operating Environmental

Temperature: 10°C to 60°C / -22F to 140F

Conditions

Relative humidity: 10% to 90%
Air Pressure: 500 hPa – 1060 hPa

Light emissions
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8 SYMBOLS
The following symbols are used in the labelling for the MP-eye:
Applied Part B

Keep Dry

Manufacturer

Operating Instructions should be consulted
before use

Minimum and Maximum temperature fore use /
storage

Serial Number

Transmission of non-ionising radio frequencies
signals

Waste Electrical and
Electronic Equipment
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9 USER TRAINING
A qualified Azul Optics employee or distributor shall train the final user.
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10 DISPOSAL
Only Azul Optics shall dispose of this device.
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11 PRODUCT SUPPORT
Azul Optics Support can be contacted by mailing support@azuloptics.com.
The MP-eye is manufactured by:
Azul Optics Ltd,
7 Bishop Manor Rd,
Westbury-on-Trym
Bristol
BS10 5BD
UK
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12 THIRD PARTY PRODUCTS
The MP-eye contains a number of 3rd party CE marked products. Details are available from Azul Optics on
request:

Product

Manufacturer’s details

Lenovo Tab 3 7 Essential

Lenovo

Bluetooth Transmitter BMD-300 Series Module for
Bluetooth 4.2 LE

RIGADO
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