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Outline

• UHF projects – body

• UHF projects – pre-clinical and 

small animal

• UHF projects - head

• Clinical fieldы projects
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This presentation contains images of 

human and animals organs.
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Human body imaging at UHF
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Decoupling of dipole antennas with EBG

0.03 λ spacing

No decoupling

Decoupled

A. Hurshkainen et al, JMR, 269 (2016)
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Decoupling of dipoles with passive 

scatterers

M.S.M. Mollaei et al, Radio Science, 32 
(2018)

Passive dipole elements

Passive split-loop elements
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RF-coil for 7T with improved SAR

G. Solomakha et al., Magn. Reson. Med. 81, 1459 (2019)

Using hybrid modes we can reduce SAR 2 times.
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Fractionated dipole array optimization 

for 7T

By choosing optimal spacer we can reduce SAR 2 times!
A. Hurshkainen et al, PNFA, 39 (2020)
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Leaky-wave antenna for MRI

First non-resonant coil for MRI
with reduces SAR

G. Solomakha et al., Nat. Communications (accepted)

8



Pre-clinical & small animal 

imaging
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Double-tuned coil for small-animal 

imaging

A. Hurshkainen et al., 

Scientific Reports 

8, 9190 (2018)
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A. Hurshkainen et al., Sci Rep, 9190 (2018)



Mouse whole body imaging at 7T

Metamaterial
inspired

Birdcage

11

Zubkov et al, NMR in Biomedicine. 31:e3952 (2018)



Double-tuned wrist coil for 4.7T

A. Hurshkainen et al.,  IEEE AWPL 19, 721 (2020)
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MR Microscopy with a new ceramic probe

S. Glybovski et al., Advanced Materials 31, 1900912 

(2019)
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Head applications
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Receive-only dipole elements 15

Avdievich, NI, Solomakha, G et al, Magn Reson Med, 82 

(2019)



Transceiver dipole arrays for 9.4T 16

Avdievich, NI, Solomakha, G et al, Magn Reson Med, 84 

(2020)



Clinical applications

18



19

Metasurfaces in MRI

It is important to obtain 

simultaneously homogeneous 

enhanced magnetic field and 

minimum electric field in 

the region of interest.

WITHOUT METASURFACE WITH METASURFACE

Scan setup: 

GRE;  FA 150;

TR/TE 50/3.7 ms

H=maxE=min

A.P. Slobozhanyuk, et al.

Adv. Mater., 28, 1832 (2016)
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 Alternative approach:

inductively coupled coils based on 

metamaterials* 

Conventional setup of clinical MRI: birdcage 

coil & dedicated cable-connected coils

Wireless coils

A. V. Shchelokova et al., Magn. 

Reson. Med., 2018

Inductive coupling to the 

birdcage coil

20



Wireless coils based on metasurfaces

A. V. Shchelokova et al., J. Magn. Reson., 2018, 286, 78-81

Metasurface

Safety improvements! 

A factor of 3.3 enhancement in 

the local radiofrequency 

transmit efficiency
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Wireless coil for breast imaging

A. V. Shchelokova et al., Nature Communications 11, 3840 (2020)
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Numerical results

 Strong localisation of

B1
+ field in the area of interest.

 SNR > 70% than local receive coil.

In phase image

reduced artefacts

Four-channel flexible coil

Ref. voltage 577 V
Dielectric resonator

Ref. voltage 88 V

Results: in vivo test
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Wireless coil (resonator) for penile 

imaging

Resonator Commercial coil

36%
↑

SNR increase

E. Koreshin et al., Journal of Magnetic Resonance 317, 106774 (2020)
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Thank you for attention!


