i PR : { =r : | Introduction
i e o = it = The object of this work was to develop a mathematical model and subsequent computer SLiE - Sftisl Aegding *te: m
1 o g simulation for a technology that can provide neural blockade in a contactless form. It is
N} & known from earlier work that providing an electrode proximate to a neuron will create an

" " . i . ; For the case of the coil with a time varying current, such as a coil in the
electrical field that can either hyperpolarize or depolarize a neuron.” The object of this

| present study, the equation for the induced magnetic vector potential has
rnss ma n | study was to demonstrate the creation of a similar external electrical field with a time been described: 2
!

varying magnetic field to block action potentials transmitting pain signals to the brain. In

n n i order to block the action potential from propagating, the interior of the cell must be
"“ sufficiently hyperpolarized so that the action potential with positive 40 mv depolarization
= n 'Dn u E I : I “E 1 ] cannot bring the cell to -60mv. Thus the interior should be hyperpolarized to greater
| than -100mv. Therefore the hyperpolarization produced by the external magnetic flux

should be -30 mv or more, -40 mv is preferable to have a safe margin. This then would
cause a nerve block.

the equation simplifies to :

; _4lpc —
’ A= V0 eqn . 4
’ Materials and Methods
‘ - I The model for electrical conduction in the neuron which where k is defined by:

has been widely accepted is the modified cable equation: 4ppesing
= prepcl+2ppesind
20V aV _ 20E,
) R v aat~6 ox
where:

V represents voltage,

The gradient of the electric field on the right side of the equation is referred

] to as the activating function by Rattay. It activated neuron using external
e " electrodes.In order to calculate the the total transmembrane voltage the
Hodgkin-Huxley equation can be used.

The mathematical model was constructed to model an electrical coil connected into an
RLC circuit with a time varying current in the coil. The coil is placed in a xy plane
parallel to a plane localizing a peripheral nerve. The xy position of the coil relative to

||
the peripheral nerve can be adjusted based on the induced electrical field.The time
varying current would lead to either an expanding or contracting magnetic field which
would create a secondary electrical field.
10A

E=—Azp—;a—t eqn.1
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