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Objective
Design RF coils that are 
• highly flexible 
• lightweight
• size-adapted and form-fitting
• robust upon bending

Overcome size restriction of 
single-turn single-gap1 coaxial coils2 (CCs) 
by introducing multiple cable turns and/or gaps3,4 

(in the inner and outer coaxial conductor)

Materials and Methods

Results

Conclusion
• Proof-of-concept validated: multi-gap CCs (Ø 4-15 cm) in Rx-only mode at 3 T and Tx/Rx mode at 7 T

• Multi-gap/-turn principle à size-optimized RF coils for ideal FOV and SNR in various anatomical applications

• Coaxial coil principle à lightweight, high flexibility, patient comfort, “wearable” coils
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MR experiments @ 3 T + @ 7 T
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• active detuning reliability (3 T)
• transmit efficiency (7 T)
• SNR performance (3 T + 7 T)

RF coil fabrication

Rx-only @ 3 T
Tx/Rx @ 7 T

• 8  coaxial coils (CCs)
- 5 coaxial cable types
- max. 2 turns, max. 5 gaps

• 8 standard copper wire coils (SCs)

coil Ø 4/7/10/15 cm
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Fruit MR images
2-turn 1-gap, Ø 4 cm

kiwi transversal pomegranate transversal

2 turn 2 gap, Ø 7 cm

Ø 4/7/10/15 cm
(smallest to largest):
2-turn 1-gap
1-turn 1-gap
2-turn 2-gap
2-turn 5-gap

Ø 4/7/10/15 cm
(smallest to largest):
1-turn 1-gap
1-turn 2-gap
1-turn 2-gap
1-turn 3-gap

3 T Rx-only CCs 7 T Tx/Rx CCs

Fabricated coaxial coil sizes for 3 T and 7 T
(potential application)

•4 cm (skin, hand, wrist)
•7 cm (elbow, ankle, breast)
•10 cm (breast, head, knee)
•15 cm (abdomen)
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à comparable SAR efficiency for SCs and CCs

à CCs are robust upon different bending scenarios

AD at every inner gap
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AD only at the coil port

coil position

à lower SNR with CCs in flat coil position
à moderate SNR gain or slightly lower SNR with 

form-fitted CCs

Active detuning (AD) performance
2-turn 5-gap Ø 15 cm, flip angle difference maps 
with/without Rx coil during Tx/Rx with body coil

à surface current on iC is mirrored on oCi (maximum at every outer gap)
à homogeneous current on oCo when CC is operated at self-resonance

à AD (PIN diodes, chokes) at every gap required for 
sufficient detuning from the body coil

Transmit efficiency maps (phantom imaging) 
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SNR maps (phantom imaging)

à comparable SNR and Tx efficiency with flat CCs & SCs
à increased SNR and Tx efficiency with form-fitted CCs

ROI
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