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Transcranial magnetic stimulation (TMS) Is
a procedure based on electromagnetic
Induction to excite nerves noninvasively and
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However, Inadequate coil configuration
Innovation and optimization lead to lower
effectiveness and limit its wider range of
applications. ldeal therapeutic effect comes
from hyperpolarization or depolarization of

It has been suggested that
when applied to a long fiber, the A
provoking site can be predicted
by the maximum negative field R
gradient. The stimulating spot B o
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96(V/m)/29(cm?),102(V/m)/28(cm?).

V. Conclusion

The purpose of this paper Is to design and

neural responses which means the induced = Figl. TMS Schematic Diagram on longer nerve fiber produced : introduce a new stimulating coil pair that can
field Sh(c)IUIIdt' be tsttrongt de{]_ough to cause by SEP and FOE are discussed. y 5 be used in rTMS based on the inspiration of
neuromodulation at targeted tissues. | o A E special-shaped magnet.
A. Intensity and Focalization NS o . S
Il METHODS BR e = TABLE -
Fig.3: From the perimeter of * = RiEiaes . -~ DATA OF SEP AND FOE-

In order to boost Induced electric field o 219.9 mm to 342.98 mm, the  Toealivatione C e

intensity and improve the stimulation (I h stimulating Intensity raises from R AN coo  Densitye  FOCHZMONEffieaey & & EexGye
- - - . . . /// I \\ I e o “o.0s (.IIIII."Im)‘IJ ]
focalization, a semi-ellipse coil pair (SEP) of ] N ?2'31_ \Z T II(:I 11?'9 \Z T Whllze the e (car’)e
special coil configuration Is designed and /[ B T ocusing Tield enlarges from 23.13 _ o FOFw  Tidde 206 248 177 069 089
introduced. Projected onto a plane parallel to | o/ 8 E NN cm- to 35.62cm?, 10, 3. Normalized distribution of on £=-20mm of FOE and SEF SEPIIJ 53'3111 zaII 260 140 065 [J-E;
stimulating target, the two adjacent colls are *4":\&\ T //\ Fig.4: the intensification of asymmetry do have an influence on focalization. The maximum focusing area SEP  1014¢ 278 165 198 085 168
i i i . \ X | | W i i i i i _—
In semi-ellipse shape. From the front view, bj 1| /N appears at the ration of nearly 1.6 which means, If a fixed perimeter of 287.58 and 6 of 30" has been settled, The relationship between the geometry
- - - \\ --._1_‘_[__\‘ - .,’ /_// " " " = - -

the SEP is bended along a symmetrical axis at IL / ( v the a/b ratio of 1.6 should be avoided from design. structure characteristics of SEP coil and the

Specific radians. The Finite-Element Method L = | e T Y I:Ig5 As 0 Increases from O to 803, the focalization has been distributions of induced intracranial field are

1=+ improved by about 3cm? and the intensity is increased slightly. It oresented and fully illuminated. In contrast to

( FEM ) is adopted to analyze the 3D spatial F192.Geometrical structure of SEP
distributions of the induced electromagnetic field produced by SEP coil and |** _should be noticed that with the SEP becomes more curved, the | Fog  under the identical excitation and
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also been constructed to discuss the stimulating effectiveness. Stimulating s {=« optimization of coil structure can realize the reduction of the | stimylation strength and improve focalization
coils and real human head are modeled on Comsol5.2 platform as shown In "" 220 240 260 280 (m'c; o a0 e focusing area without additional shielding. simultaneously while increase the overall
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Fig.3. The origin of the coordinate system Is set at the scalp vertex Fig. 4. Relation betvween p d stimul wawels ol B provoking Spot on Longer Nerve Fiber efficacy by 50%.
@ Firstly, in order to distinguish the planar structure between the special- It’s obvious that there remains only one negative peak produced in SEP but double negative peaks have Reference
shaped structure, the coil groups are divided into FOE group and SEP been produced in FOE.
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characteristics of semi-ellipse and the inducing field, the SEP group Is
separated In three experimental sets based on the different
perimeter ,different ratio of a/b and different 0, respectively. Perimeter
features the size of SEP coil .The ratio of a/b features the shape and :
asymmetry of SEP coll. 0 features the curvature of SEP coll. :

[3].Lin, J.C., Transcranial Magnetic Stimulation Therapy for Depression and Psychiatric
Disorders [Health Matters]. IEEE Microwave Magazine, 2016. 17(8): p. 23-93.
[4].Hallett, M., Transcranial Magnetic Stimulation: A Primer. Neuron, 2007. 55(2): p. 187-199.

¥
o}
o
I
¥
h
<
I

129

(mm
|12

12

[5].Rossi, S., et al., Safety, ethical considerations, and application guidelines for the use of

transcranial magnetic stimulation in clinical practice and research. Clinical Neurophysiology,
=8 2009. 120(12): p. 2008-2039.

[6].Zhao, C., et al., Simulation Study to Improve Focalization of a Figure Eight Coil by Using

a Conductive Shield Plate and a Ferromagnetic Block. IEEE Transactions on Neural Systems
0 40 60 ' 20 27 and Rehabilitation Engineering, 2015. 23(4): p. 529-537.

[nduced E (V/m)
[nduced E (V/m)

NS
L
I
4
]
I

[

]
I
(I
o
I

- m
430
129 = ,
. . , . . . 28 0 :
1.2 1.4 1.6 1.8 2.0 2.2 0 2

a'b Ratio _ Bending angle(®) _
Fig. 4. Relation between a/b ratio and stimulus intensity as well as focaliza- Fig. 5. Relation between bending angle and stimulus intensity as well as fo-
tion.« calization. «
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