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Sonosine’s EMA Technology

Sonosine has developed and secured worldwide patents 
for a new and advanced medical imaging technology 
(EMA), that makes high-quality medical diagnostics 
quicker, safer and more comfortable for patients. 

Overview
Electro-Magnetic Acoustic (EMA) imaging uses 
a combination of radio signals and ultrasound 
to vibrate very small volumes of tissue in the 
area of interest scanned. A radio frequency 
signal illuminates this area, and the detection 
of its return enables differentiation between 
tissue types within the scanned area. Ultrasound 
alone, cannot do this. This technique enables 
doctors to see problem areas of the body and can 
identify the accumulation of fluid, calcification, 
capillarisation, and other tissue differences.

EMA signals a step-change in medical imaging and 
it is the first significant technological development 
in this field for many years. It will be embedded into 
our first product, the Pulsar 1, that will be mobile 
and produce MRI quality images at the cost and 
experience of an ultrasound scan. 

This fact sheet provides a technical description 
of EMA technology. We start by describing 
how standard ultrasound imaging works to aid 
understanding.



Ultrasound works by sending high-
frequency sound waves into the body 
and using the echo to create an image. 
Ultrasound B mode imaging generates 2-D images 
by mapping the echo response of anatomical 
features using an ultrasonic pulse. The depth of the 
feature is determined by the time delay for the echo 
to be received by the probe. The amplitude of the 
response characterises the acoustic properties of 
the tissue.

EMA aids ultrasound by using 
radio waves to map the electrical 
properties of regions of interest.
EMA imaging is complementary to and integrated 
with B-mode imaging but uses ultrasonic pulses, 
in combination with radio frequency illumination, 
to help to characterise the electromagnetic 
properties. Electromagnetic properties such 
as conductivity are known, through published 
research, to have diagnostic value. 
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Radio Frequency Illumination
At the same time an antenna is used to 
send radio waves, much like the signal 
given off by a cell phone, into the body. 
In addition to a standard ultrasonic probe, a 
loop antenna, capable of both transmitting and 
receiving a radio signal is attached to the patient. 
Simultaneous to the ultrasonic pulsing, the system 
illuminates the subject with a radio signal, similar 
in frequency and power to that given off by a cell 
phone. This signal is scattered according to the 
different electromagnetic properties of the tissue 
types under the antenna and the scattered signal is 
detected by the same antenna and recorded by the 
EMA system. Radio Frequency 
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This system can be created with a 
standard ultrasound system that has 
the EMA system integrated. 
The EMA system consists of a standard diagnostic 
ultrasound device, with the EMA device integrated. 
The probe is also a standard ‘off-the-shelf’ item 
but preferably one with a narrow focal point, 
for maximum resolution of the EMA image. The 
antennae are available as single use consumable 
devices in sterile packs and are connected to the 
EMA device using a thin cable.

Safety and training  
The safety of both the operator and the patient is paramount when using this technology. Clinical tests 
(in-vitro and in-vivo) have shown the technique to be effective, safe and within the physical safety 
regulations of the FDA. There is no risk of any direct harm to the patient. The system will go through 
FDA/UK/EU and other regulatory approvals.  Any operator would need to be fully trained,  
as it is the case with any ultrasound scanner, to be able to interpret the resulting images. 

Ultrasonic Pulsing  
in EMA Imaging  
Using a standard ultrasound probe 
the sound energy is focussed into  
a small region and pulsed at a  
known rate. 

Probes can focus the transmitted ultrasonic 
energy and in EMA imaging this capability is used 
to send a continuous train of pulses, into a small 
volume of tissue. This induces a vibration in that 
tissue at the same frequency as the pulse train. 
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Signal Processing
Like a radar system, the antenna 
detects the radio waves that have 
reflected off things in the body and by 
filtering this signal can isolate the part 
coming from the region being pulsed 
by the ultrasound. 

The part of the radio signal that has been scattered 
by the tissue being vibrated by the ultrasonic 
pulses has been modified by the vibrations in a very 
specific way; it has been frequency modulated by 
the tissue movement doppler shifting the signal. 
This allows, via the application of a filter, to extract 
the EMA signal scattered from the small volume of 
tissue being vibrated by the ultrasonic pulse train.

Image Construction
The filtered signal contains information 
about the electrical properties of the 
region being scanned and by changing 
the location of the ultrasound focus, 
the system can scan the body to build 
up a map of these properties. 
The amplitude of the EMA signal can be used to 
measure the electromagnetic properties of the 
tissue at the focal point of the probe. By scanning 
the focus sequentially through a grid and measuring 
at each point, an image can be constructed.  
Because the location of each image pixel is given 
by the focal point of the probe, the correspondence 
of this image with a subsequently acquired B-mode 
image is clear. In other words, there is automatic 
image registration between the B-mode image  
and the EMA image, aiding interpretation.
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