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ELECTRICAL STIMULATOR AND GARMENT ELECTRODE
CONNECTION SYSTEM

Cross-Reference to Related Applications:

This application claims priority to U.S. Provisional Patent Application Serial
No. 60/476,351, filed June 6, 2003, which is hereby incorporated by reference
herein for all purposes. U.S. Patent Numbers 4,554,923; 4,664,118 and 5,374,283;
and U.S. Patent Application Serial No. 10/460,084 filed June 12, 2003 (Publication
No. US-2004-0030270-A1), are also hereby incorporated by reference herein for all

purposes.
Field of the Invention:

The present invention relates generally to an electrical stimulator, and to
connectors and therapeutic garment systems used in connection therewith. More
particularly, the invention relates to a pulsed electrical stimulator for direct
attachment onto a garment electrode, for providing electrical stimulation to nerve,

muscle, skin, circulatory and/or other tissue of a human or animal subject.
Background of the Invention:

Electrical stimulation has been found to provide therapeutic benefit to various

biological tissue. For example, transcutaneous electrical nerve stimulation (TENS)

et s g e o e NP . b S s i g e

has been used fo treat neuromuscuiar lnjunes”and other conditions & by stimulation of

muscle and nerve tissue. Electrical stimulation has also been found to increase
circulation, promoting faster healing of injuries and preventing adverse conditions
resulting from poor circulation. For example, ‘many diabetics suffer from poor
circulation in their extremities. Foot ulceration caused by poor circulation often
progresses to more severe tissue damage and even loss of limb in many subjects.
These conditions are commonly aggravated as a result of venous stasis or impaired

function of venous valves in the extremities.

Electrical stimulation may be delivered to treated tissue by one or more
electrodes, such as adhesive patch electrodes or garment electrodes. U.S. Patent
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Numbers 4,554,923; 4,664,118 and 5,374,283 disclose various forms of garment
electrodes for applying electrical stimulation from an electronic stimulator to a
treated body part. U.S. Patent Application Serial No. 10/460,084 filed June 12,
2003 (Publication No. US-2004-0030270-A1) discloses a garment electrode
capable of applying compression, preferably gradient compression, to a treated
body part. Compression applied in combination with electrical stimulation has been
found to provide many benefits for human and/or animal patients with venous

¢

disease or related and similar conditions.

Many previously known electrical stimulators have been found lacking in one
or more aspects. For example, many known stimulators are large, heavy and
unwieldy to connect to the stimulator electrodes used in connection therewith, and
tend to be uncomfortable in use. And some known stimulators have been found to
be unduly complex in their construction and use, resulting in undue expense and
the potential for incorrect application, as for example by misconnection of electrical
contacts. Also, known electrical stimulators are typically worn attached to the user's
belt, and long wire leads are connected to transmit the electrical energy signal to
electrodes attached to remote locations on the user's body. These wire leads can
be inconvenient to connect, and can limit the user’'s motion or become disconnected

as the user moves. Also, known means of connection between the stimulator and

the. electrodes must be carefully..connected. to. provide. -proper. polarity. -of -the

delivered stimulation energy, and therapeutic benefit may be impaired if the polarity
is reversed due to inadvertent misconnection of the leads. |

Thus it can be seen that needs exist for improvements in electrical
stimulation devices and therapies, and to improved garment electrode connection
systems used in connection therewith. It is to the provision of devices, systems and
methods meeting these and other needs that the present invention is primarily

directed.
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Summary of the Invention:

In its various embodiments, the present invention provides an improved
stimulator and garment electrode system for delivering therapeutic energy to treated
tissue of a human or animal subject. For example, in one aspect, the invention is
an electrical stimulator for use in connection with garment electrodes and other
electrodes for affixation to the body of a human or animal subject. The stimulator of
the present invention preferably comprises an energy source and means for
applying energy from the energy source to the treated body portion. The electrical
stimulator is preferably relatively small and lightweight, and is simple in construction
and use thereby reducing cost and preventing inadvertent misuse as by improper

connection of electrical contacts.

In example embodiments, the electrical stimulator of the present invention is
particularly adapted for direct attachment onto a garment electrode worn by the
wearer, thereby eliminating the need for long wire leads extending from a belt-worn

stimulator to a remote electrode position.

In further example embodiments, the stimulator of the present invention is
programmable, enabling use of various freatment regimens. In still further
embodiments, the stimulator includes sensors or other input means and onboard
memory, for collec:tmg and storlng biometric data and patlent comphance
information: and/or a transmitter, dlsplay or other output means for momtdﬁng by

the subject and/or a medical caregiver.

In another aspect, the present invention is an improved therapeutic system

“for delivering energy to a treated body portion of a human or animal subject, the

system including an electrode for application to the treated body portion, and an
electronic stimulator attached directly to the electrode, the electronic stimulator
delivering energy to the electrode. The electrode may for example be a garment
electrode such as a stocking, sleeve, wrap, glove, or other type of garment to be
worn over one or more body parts of a human or animal subject, at least a portion of
the garment comprising a conductive material for delivering therapeutic energy to a
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