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1. COMPONENTS 
The system has 8 applicators: two at the back of the head, two at the forehead and two at both sides 
of the head just above the ears.  

A rechargeable battery powers the Headrest. The adjustment knob has a function for quick-release. 

 

 

 

 

  

 

 

 

 

Heat sink  
(on the back of the unit) 
 

Battery compartment 
(on the back of the unit) 
 

Applicators 

Adjustment knob for securing the head 
Function for quick release 
 

ON/OFF-Button 
(on the back of the unit) 
 

Headrest 

For operating the 
measurement 
procedure 
 

Battery charger and re-chargeable battery 
for the Headrest 

Carrying case for 
transport and 
storage of the 
system 

Tablet 

Enclosure 

Wire protection  

Accessories 

Carrying case 

Hygiene cover 
To prevent cross-contamination 
between patients 
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1 SYMBOLS 

 

ON/OFF button. 
Flashing blue: When starting and turning off the 
Headrest. 
Fixed blue light: The system is ready use. 

 

Patient interface (applied part) type BF in 
accordance with IEC60601. 

 
Serial number. 

 

 

Read the manual before use. 

 

Manufacturer, Year of manufacture. 

 

 

Temperature limit. Indicates the range of 
temperatures at which the medical device can 
be stored, transported or operated. 

 

Keep dry. Indicates a medical device that needs 
to be protected from moisture. 

 Warning: Non-ionizing radiation 

 Warning: Hot surface. 

 Recycling. 

 
 

 

 

2 CONTRAINDICATIONS 
In the following medical conditions, it is contraindicated to perform measurement procedure with 
MD100: 

• Patients with suspected or diagnosed dislocated skull fracture. 

• Patients with suspected or diagnosed cervical vertebra fracture. 

• Patients with metal skull staples. 

 – 342 – 60601-1 � IEC:2005+A1:2012(E) 

Table D.1 (continued) 

No. Symbol Reference Title 
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IEC 60417-5840 

 
 
 
 
TYPE B APPLIED PART 

NOTE  Subclause 7.2.10 requires that, for clear 
differentiation with symbol 20, symbol 19 is not to be applied 
in such a way as to give the impression of being inscribed 
within a square. 

 
 
 
 

20 

 

 
 
 
 

IEC 60417-5333 

 
 
 
 
TYPE BF APPLIED PART 
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IEC 60417-5335 

 
 
 
 
TYPE CF APPLIED PART 
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IEC 60417-5331 

 
 
 
 
CATEGORY AP equipment 

 
 
 
 

23 

 

 
 
 
 

IEC 60417-5332 

 
 
 
 
CATEGORY APG equipment 
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IEC 60417-5036 

 
 
 
 
Dangerous voltage 

Customer: Lennart Nilsson - No. of User(s): 1 - Company: Medfield Diagnostics AB
Order No.: Inv. 272442 / SIS FORLAG AB - IMPORTANT: This file is copyright of IEC, Geneva, Switzerland. All rights reserved.
This file is subject to a licence agreement. Enquiries to Email: custserv@iec.ch - Tel.: +41 22 919 02 11
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3 WARNINGS  

 

WARNING: The system transmits microwaves with an output of 0.2 mW for less than 90 
seconds. The power absorbed by the body is 100 mW/kg, a factor of 200 less than what 
is established by the existing safety standard for microwaves.  

 Do not use the system in places where the use of mobile phones is prohibited. 

 

WARNING: Warm surface (at heat sinks). Place the Headrest so that the heat sinks are 
not covered (at least 5 cm from the adjacent surface). The system will alert the user if 
the system becomes too warm during the procedure. 

4 PRECAUTIONS  

 

CAUTION: The system is intended to be used only by trained healthcare professionals. 

 

CAUTION: MD100 must emit electromagnetic energy to perform its intended function. 
Nearby electronic equipment may be affected. It may be necessary to move MD100 or 
shield the immediate area. 

 

CAUTION: MD100 is susceptible for interference from other electrical equipment. It may 
be necessary to move MD100 or shield the immediate area. Portable RF 
communications equipment including antennas, shall not be used any closer than 30 cm 
(12 inches) from any part of MD100.  

 

The system warns for degraded sensors and electrodes. Measurements are prohibited if 
out of range. 
 

 

CAUTION: The operator must monitor the patient throughout the measurement 
process. If the patient feels discomfort, pull the adjustment knob and release the 
patient. 

 

CAUTION: Check for visible damage before using the system. Do not attempt to use a 
system with visible damage to enclosure or other parts. 

 

CAUTION: Metal head implants (like screws, hearing aids, piercings etc.) may interfere 
with the microwave measurement and affect the result. 

 

CAUTION: Batteries may explode. Only use re-chargeable batteries approved by 
Medfield Diagnostics. 

 

CAUTION: If the Headrest is overheated and cooling no longer function, measurement 
cannot be performed. Turn of the system and leave to cool before restarting. 

 

CAUTION: The system may only be continuously operated in temperatures between 0 
and 40° C. 
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CAUTION: The system may not be used during transport. 

 

CAUTION: The system may not be used in an oxygen-enriched atmosphere or with 
flammable anaesthetics. 

 

CAUTION: The system may not be used together with a defibrillator. 

 

CAUTION: It is mandatory to register patient identification before proceeding to start a 
measurement. The correct patient identification must be registered. 

 

CAUTION: The system cannot detect small intracranial bleedings; bleedings smaller than 
20 mL cannot be detected by the system. 

 

CATION: The system must be stored in the carrying case when transported or not in use. 

 

CATION: Do not open the carrying case and unpack MD100 in wet locations or during 
rain.  

 

CAUTION: Removing the battery while the ON/OFF button is blue or flashing may harm 
the device. 

 

CAUTION: The system may not be modified without approval of Medfield Diagnostics. 

 

CAUTION: Do not store the system below -20C. 

 

CAUTION: Keep at least 15 cm away from any applicators during the complete 
measurement procedure. Hands, or other objects, closer than that, may influence the 
measurement. 
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5 MICROWAVE TECHNOLOGY 
MD100 measures the dielectrical properties of the brain tissue. Depending on the presence of 
bleeding inside the human head, differences in the dielectric properties can be detected using the 
technology.  

MD100 uses microwaves that are transmitted through the brain tissue, with one applicator 
transmitting and other applicators receiving. The output power is below 0.2 mW and the duration is 
shorter than 90 s. Eight applicators transmit and receive the electromagnetic signals, which are 
affected by the microwave response of the brain tissue. During a measurement procedure, all 
combinations of transmitters and receivers are in use. Signals gathered from all combinations of 
applicators and over all frequencies are classified, with the help of an algorithm based on previously 
gathered training data.  

The power absorbed by the body is 100 mW/kg, which is a factor of 200 less than what is established 
by the existing safety standard for microwaves. By comparison, the maximum output power of a 
GSM telephone is 250 mW. 

6 INTENDED MEDICAL INDICATION 
MD100 is indicated for use by health care professionals for detecting intracranial bleeding larger 
than 20 mL in the acute situation.  

MD100 is intended for measuring di-electrical properties of brain tissue. The purpose of the 
measurement is to provide information regarding presence of intracranial hemorrhage. 

The MD100 is intended for: 
- Detecting intracranial bleeding in the acute situation. 
- Detecting intracranial bleeding in patients after head trauma. 
- Detecting intracranial bleeding in patients with sign of stroke. 

The intended patient population are patients with signs of head trauma or stroke in the acute 
situation. This includes patients >18 years with head size between the 5th and 95th percentile.  

7 INTENDED USAGE 
MD100 is a non-invasive, portable device. The system is powered by rechargeable batteries.  

MD100 may only be used by health care professionals.  

Check for visible mechanical damage before using the system. If mechanical damage occurs, 
Medfield Diagnostics should be notified. Do not attempt to repair the system. 

Do not remove labels from the instrument. In the event of faulty or damaged label, contact Medfield 
Diagnostics. 

For continuous use, the system includes internal monitoring of temperature. If the system becomes 
too warm, the operator will be alerted. 

One extra fully charged battery should be stored in the carrying case, in addition to the battery 
inserted in the equipment during transport. A fully charged battery is operational for at least 8 hours, 
when used for one measurement every 30 minutes.  

From power ON, the equipment is ready to be used after 7 minutes at room temperature.  After 
storage at minimum allowed storage temperature, -20°C, it may take up to 26 minutes from power 
on to the equipment is ready for use in room temperature. After storage at maximum allowed 
storage temperature, 70°C, the equipment is ready to use in room temperature after 22 minutes 
from power on. 
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All materials in contact with patient or operator are harmless as specified in applicable standards. A 
single complete procedure takes approximately 5 minutes, where the actual measurement takes 90 
seconds. 

8 USE ENVIRONMENT 
The system is transportable and aimed for usage in a prehospital environment (i.e. outside of 
hospitals) and in emergency and neurology departments in hospital. The system may be transported 
by road ambulance but may not be used for patient measurement during transport. The system can 
be placed on the floor, on a trolley (mobile cart), in a bed or any intended location within or near 
patient environment. It is used with battery operation. It is not intended to be used in operating 
rooms during surgery.  

The system is non-sterile and for multiple patient use. The system is operated in a climatic 
environment, 0°C - 40°C, expected for medical devices in such facilities. After storage at 20°C, the 
system may be used in temperatures 0°C - 50°C  for up to 20 minutes (transient operation). The 
instrument taken outside of the protective carrying case must be protected from rain and liquids. 
During storage and transport the system should be inserted in the designated carrying case. The 
system and its accessories may be stored in the temperature range -20°C - 70°C. However, for best 
performance and life expectancy, it is recommended that batteries are stored at 0°C - 60°C.  

The operator shall stay close to the patient and near the device during the complete measurement 
procedure.  

Strong light has no impact on performance. 

9  CLEANING 
The Headrest should be covered in a single-use disposable plastic cover during use, as shown the 
photos below. The metallic heat sink at the back of the instruments must not be covered by the 
cover. 

  
The hygiene cover must be replaced between each patient. If needed, the headrest should also be 
cleaned between patients. Use a soft cloth and mild detergent or alcohol to wipe clean the plastic 
covered applicators and surrounding enclosure.  

In case coarse cleaning is needed, e.g. due to spillage of body fluids or other liquids, contact Medfield 
Diagnostics for support. The Headrest may not be opened by unauthorised personnel.  

Sterilisation of the Headrest or Tablet is not required or even possible. 
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10    CARRYING CASE 
MD100 should always be inserted in the carrying case when stored, transported and/or outdoors. 

 
Handle the equipment with care. The carrying case must be securely fastened in a closed 
compartment during transport, with maximum 30 mm extra space in relation to the case. The 
carrying case shall be placed standing up. In protected environments, the carrying case may also be 
stored on its back. 

The top of the carrying case is equipped with a covered zipper to protect the device from moisture in 
wet locations. Make sure the cover is correctly folded over the zipper when closed.  Do not open the 
carrying case in wet or rainy conditions. MD100 shall only be unpacked in dry and sheltered 
locations. 

The carrying case have compartments for storage of the Tablet and one extra battery. Make sure 
that the Velcro-bands in the hatchway protecting the Tablet are securely fastened. Inside the case, 
there is also a compartment designated for a copy of this manual. 

   

11  PRIOR TO STARTING A PROCEDURE 
Before starting a measurement procedure, objects which may damage the system, must be removed 
from the patient’s head: 

• Eyeglasses 
• Jewellery 
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• Earrings / Piercings 
• Hearing aids 
• Hair clips 
• Headsets 

Any headgear preventing adjustment of the applicators and affecting the measurement must be 
removed: 

• Caps 
• Wigs 
• Headbands 

Objects that do not need to be removed: 
• Headdress or scarves made of very thin material or net 
• Band aids 

Mobile phones and associated equipment, such as headsets, should not be used by the patient 
during measurements. Do not place next to the system as this may affect the measurement. 

Thick hair quality may affect the measurement. Strive to have as little hair as possible between the 
applicators and the skull. 

The system should not be used on patients with metal head implants as these may interfere 
with the measurement result.  
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12  MEASUREMENT PROCEDURE 
Before starting the procedure, insert a charged battery into the battery compartment. Check the 
charge status on the battery by pushing the button marked “Push” on the battery. Insert the battery 
with this button facing upwards, with the blue colour marking on the battery to the right and the 
grey marking to the left. 

Turn on the Tablet and check that it is charged. 

Check for visible damage to the enclosure and other parts of the system. Do not attempt to use 
a damaged system. 

The system operator must be present bedside throughout the measurement procedure. 

Do not start the system more than 20 minutes before beginning a measurement procedure or the 
system may overheat. 

STEP A: Starting the system 

Press the ON/OFF button on the rear of the Headrest. The button begins to flash blue. When 
the button stops blinking and instead displays a fixed blue light, the MD100 application on 
the Tablet is ready to be started. 

Start the application MD100 on the Tablet. 

 
STEP B: Patient information 

1. Fill in the Patient ID, Operator, and, if desired, any comments. It is mandatory to fill in patient ID, 
and you cannot proceed with measurement until it is filled in.  

2. When the green bar “Initialising MD100…” is filled, the system is ready. The button “Continue to 
measurement” becomes active.  

 
 

NOTE: If the information states that the system is 
not ready to measure, go to the chapter for 
troubleshooting. 

 

MD100 application 
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During the “Initialising” process, the instrument performs a reference measurement to ensure 
hardware functionality.  

STEP C: Preparing for measurement procedure 

WARNING: Place the Headrest so that the heat sink on the back of the instrument is at least 5 
cm from the adjacent surface. 

 The operator shall stay close to the patient and near the device during the complete 
measurement procedure.  If the patient experience discomfort, pull the adjustment knob and 

release the patient. 

 
The patient’s head is placed in the Headrest with the back of the head placed on the two applicators 
in the bottom of the Headrest. Ensure that a hygiene cover is always placed between the equipment 
and the patient. 

 

 
 

The side applicators are placed just above the ears.  

 
 

The forehead applicators are placed on the forehead just above the eyes. 

Back head applicators 

Adjustment knob 

 

Side applicators 
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The adjustment knob secures the applicators in position against the head. Turn the knob several 
turns clock wise until there is a distinct “click” and the mechanism does not tighten any further. The 
applicators are then firmly positioned onto the patient’s head with an even pressure.  

The adjustment knob has a quick-release function: pull it straight out and the pressure is released. 

 

STEP D: Starting measurement procedure 

Keep at least 15 cm away from any applicators during the complete measurement procedure. 
Hands, or other objects, closer than that, may influence the measurement. 

Press the button “Measure” on the Tablet.  

 
A control measurement is started and the connection between applicators and head is tested. If all 
connections are good, the measurement procedure starts automatically. If there are one or more 
poor connections between head and applicators, a yellow or red indicator appears.  

 
If a yellow indicator appears, release the patient using the quick-release function on the adjustment 
knob. Adjust the patient’s head in the Headrest. Turn the adjustment knob until the mechanism does 
not tighten any further. 

If a red indicator appears, the applicator or cable may be broken and no measurement is possible. 
Restart the instrument and try to perform a measurement once again. If the red antenna reappears, 
contact Medfield Diagnostics for support. 

Forehead applicators 

 



    

 

15 

In case three consecutive control measurements fail, the measurement will be halted. A new 
measurement can be started, or the measurement session can be stopped by pressing “Exit”. 

STEP E: Results of the measurement 

When all indicators are green, the measurement procedure has successfully completed, and the 
results are saved. 

 

 

STEP F: Report on the measurement 

When pressing “End measurement”, a summary of the procedure is shown. 

Before ending the measurement procedure, you may choose to start a new measurement on the 
same patient.  

Before starting a measurement procedure on a new patient, the procedure on the previous patient 
should be ended by pressing exit. 

 

STEP G: After the measurement 

Release the patient using the quick-release function.  

Turn off the Headrest by pressing the ON/OFF button. When it stops flashing blue, the battery can be 
removed. Follow instructions for cleaning the Headrest, see section Cleaning. 

CAUTION: Removing the battery while the ON/OFF button is blue or flashing may harm the 
device. 
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13  CREATION OF SCREENSHOT 
A screenshot of the Tablet screen can be created by simultaneously pressing the ON button and the 
volume down button (lower part of the long button) located on the upper right side of the Tablet and 
hold for 2 seconds. 

The screen shot is saved on the Tablet (in the folder “Screenshots”) and may be used when 
communicating with Support to describe software problems. 

14  CHARGING OF BATTERY 
Batteries are charged in the battery charger. Only safety standard-compliant batteries from Medfield 
Diagnostics may be used. 

Disconnect the battery charger prior to inserting a battery for charging. The blue marking on the 
battery is inserted in line with the blue catch on the charger, see picture below. Insert the power 
connector, and the battery starts to charge. 

Before inserting a battery into the battery compartment in the 
Headrest, check the battery charge status by pressing the button 
marked “Push” on the battery. An indicator will show the charge 
status of the battery. 

During the “Initialising headrest” process and after a connection 
has been established, the Tablet software shows the battery charge 
status: The percent of remaining power in the battery in use is 
indicated in the upper right-hand corner on the Tablet. If the power 
status of the battery in the Headrest is critically low, a warning will 
appear on the Tablet.  

It is recommended to always have one extra fully charged battery available.  

15 CHARGING OF TABLET 
The Tablet is charged with a desktop charger. Only chargers delivered from Medfield Diagnostics may 
be used with the equipment.  

When the tablet is fully charged, it should be disconnected from the charger. The Tablet should not 
be left on charge permanently.  

The Tablet must be replaced if damaged. Contact Medfield Diagnostics for support. 

16 INSTALLATION 
The system is installed by trained personal. Applicable standards for assembly must be followed 
when assembling the system. See Technical description for more information. 

Prior to starting the system for the first time, study the instructions in this manual. 
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17  MAINTENANCE 
Battery 

It is recommended to exchange the battery in the Headrest once daily and insert a fully charged 
battery. It is recommended to always have one extra fully charged battery available. 

Used batteries should be placed in the battery charger. It is recommended to disconnect the battery 
charger prior to inserting a battery for charging. The battery lifetime is approximately one year.  

It is recommended to remove the battery if the Headrest is not used for more than one week. 
Leaving the battery inside the headrest while powered off, will slowly deplete the battery and may 
permanently deplete the battery so it cannot be recharged. 

It is recommended to check and recharge batteries every 6 months, and to maintain the charge 
capacity of at least 40% - 60%.  

Tablet 

The Tablet must be charged prior to use. When the Tablet is fully charged, it should be disconnected 
from the charger. The Tablet should not be left on charge permanently.  

If the Tablet loses the connection to the Headrest, contact Medfield Diagnostics for support. 

Calibration 

It is recommended to calibrate the system at the annual service except during ongoing clinical trials. 
Please contact Medfield Diagnostics for support.  

Recycling 

The system, components and accessories shall be recycled as electronic waste or returned to 
Medfield Diagnostics. 
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18 TROUBLESHOOTING 
 

Hardware 

Hardware problem Cause Action 

Headrest does not start up. Incorrectly inserted battery. Check battery is correctly inserted. 
Headrest does not start up. Empty battery. Remove battery and replace with 

charged battery. 
Headrest does not start up 
or stops working. 

Battery stored below -20°C 
and has lost capacity 

Remove battery and replace with a 
new, charged battery. 

 

 

 

Software messages 

Software message Cause Action 
Measuring….FAULT  
(Red coloured antennas) 

Broken cable or applicator. Restart and try again. If not 
successful, contact Medfield 
for support. 

Measuring….FAULT  
(Yellow coloured antennas) 

Poor connection between 
head and applicator. 

Release and adjust patient’s 
head. Perform measurement. 

Trying to connect.. Normal during start-up but if it 
remains it can have two 
causes: 
 
1) The tablet and instrument 
cannot set up a connection. 
This typically occurs at or after 
instrument start-up.  
2) The instrument battery is 
discharged. 

If the blue power light is 
blinking, wait until it becomes 
steady, then restart the 
application. If the power light 
is steady blue but the error 
message is still present, restart 
the instrument and the 
application. 
If the blue power light is off, 
try restarting the instrument 
by pressing the on/off switch 
and restart the application. If 
the blue light does not light up, 
insert a charged battery, then 
restart the instrument and the 
application. 

Warning! High temperature 
(60.0°C or above) on the 
headrest! 

The headrest is over-heated 
and cooling is insufficient. Heat 
sink might be covered. 

Finalize ongoing measurement. 
Then power off and let cool 
down. Make sure that the heat 
sink is not covered. Restart the 
Headrest. 

Too high temperature (65.0°C 
or above) in the headrest! 
Power off the Headrest. 

Too high temperature in the 
headrest. When inside 
temperature exceeds 65°C the 
Headrest turns off 

Power off the Headrest and let 
cool down. Make sure that the 
heat sink is not covered. 
Restart the Headrest. 
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automatically. Heat sink might 
be covered. 

Hardware error! Try restarting 
instrument, if not successful 
contact support 

This error can occur during 
start-up and have different 
causes: 
1) There is a hardware 
problem. 
2) Too high output power in 
the measurement. 
3) The headrest is over-heated 
and cooling is insufficient. Heat 
sink might be covered. 

Power off and let cool down. 
Restart application. 
If problem remains after 
restarting the instrument, 
contact support. 

Hardware error! Contact 
support. 

There is a hardware problem. Contact support. 

Internal error! Contact 
support. 

There is an internal error. Contact support. 

Too high power detected! 
Contact support. 

Caused by too high output 
power in the measurement. 

Contact support. 

Could not initialise the signal 
generator! Try restarting 
instrument, if not successful 
contact support. 

The system has no internal 
contact. 

If problem remains after 
restarting the instrument, 
contact support. 

Could not initialise the switch! 
Try restarting instrument, if 
not successful contact support. 

The system has no contact. If problem remains after 
restarting the instrument, 
contact support. 

Measurement of interference 
failed! Change to an 
environment without 
interference and restart the 
application. Try restarting 
instrument, if not successful 
contact support. 

Electromagnetic interference 
from other devices. 

Move to environment without 
interference and restart 
application. If not successful, 
restart the instrument. If not 
successful contact support. 

Interference detected! Change 
to an environment without 
interference. 

Electromagnetic interference 
from other devices. 

Move to environment without 
interference and try a new 
measurement. 

Reference measurement 
failed! Try restarting 
instrument, if not successful 
contact support. 

There is a hardware problem. If problem remains after 
restarting the instrument, 
contact support. 

Charge the battery! Low battery warning. Power off. Change or charge 
battery and restart the 
Headrest.  

Headrest is shutting down. 
Low battery. 

Low battery warning. Headrest will turn off 
automatically when 5% power 
remains. Change or charge 
battery and restart the 
Headrest. 
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Error in communication with 
battery. Battery status is 
unknown. 

Internal communication error. Finalize ongoing measurement. 
Then power off and change or 
charge the battery. Restart the 
Headrest. If the message 
appears again contact support. 

Switch isolation error 
detected! Try restarting 
instrument, if not successful 
contact support. 

There is a hardware problem. If problem remains after 
restarting the instrument, 
contact support. 

Invalid calibration! There is a problem with the 
calibration data. 

Contact support. 

Out of storage space in 
headrest. Contact support 

The internal computer in the 
Headrest is out of memory. 

Contact support. 

Unsupported Android platform 
version detected: 

The Tablet runs an 
unsupported version of 
Android. 

Contact support. 

Headrest connection closed 
down due to inactivity. 
Reconnect? 

Connection has been lost due 
to inactivity on the Tablet.   

Choose Yes to keep on using 
the instrument. 

Could not log the message! 
Contact support 

System unable to 
communicate with the 
measurement data file. 

Contact support. 

 

 

19 ENVIRONMENTAL SPECIFICATIONS AND DECLARATIONS 
Environmental specifications, including permissible storage conditions, continuous operational 
conditions, transient operating conditions and IP classification, are given in Technical Description 
MD100. 

Electromagnetic environmental declaration is given in Technical Description MD100. 
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