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(57) Abréegée/Abstract:
The present Invention Is directed to a reusable pain relieving treatment device, such as a belt, that comprises one or more
conductive members that extend from an Iinner surface of the device and are capable of transferring heat, cold or vibrations from

disposable or reusable packs.
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57) Abstract: The present invention is directed to a reusable pain relieving treatment device, such as a belt, that comprises one or
more conductive members that extend from an inner surface of the device and are capable of transferring heat, cold or vibrations
from disposable or reusable packs.
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Thermal Treatment Device

Cross Reference to Related Applications
This application claims priority of the benefits of the filing of U.S.

Provisional Application Serial No. 61/014,802, filed December 19, 2007. The
complete disclosures of the aforementioned related U.S. patent application 1s/are

hereby mcorporated herein by reference for all purposes.

Background of the Invention

The application of heat to the skin as a means to penctrate deeper into tissues
has historically been used for pain relief of muscles and joints, as well as for the
treatment of certain inflammatory conditions. The application of cold materials to
the skin has also been used for similar treatments, especially for treating
inflammatory responses such as joint inflammation.

Traditional heating devices have, 1n some 1nstances, generated heat using
chemical formulations, such as iron powder formulations, that oxidize when exposed
to air. Commercially available thermal chemical formulation products are usually
confined to disposable heat patches, which are available as loosely formed fabric
bags filled with the exothermic composition. An alternate means of providing heat 1s
by way of electrical heating elements that are attached to a power source. Since the
desired time of use 1s often longer than 4 hours, 1n the case of an electrical source,
the power source typically used in these types of devices 1s either an electrical wall
outlet or a battery.

Other chemical heating devices include those products that incorporate
heating portions 1nto fabrics that can conform or are shaped to fit various parts of the

body, such as the knee or the back as shown 1n U.S. Patent No. 6,074,413. In these
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cases, typically the entire product, including the garment and the heat providing
exothermic formulation materials, are disposable because they are incorporated 1nto
a unitary product. The chemical heating portion 1s not removable from such a
unitary product, and therefore, the entire device 1s designed to be disposed following
use. Each use can typically last for 6 to 12 hours, and a user may use 2-3 of these
products over a 24-hour period. These types of products have the disadvantage of
contributing to excess waste of material and higher cost since each use involves the
use of an entire product form. In addition, these devices often have a layer of fabric,
which 1s non-conductive, in-between the heat portion and the skin.

Other types of devices, such as those shown in U.S. Patent 5,484,366,
exemplify elements that are not disposable, such as using a back belt with gel pack
containers. In such a device the gel-packs must be manually re-heated or cooled,
taking more active participation by the user 1n order to be reusable. Similarly, the
device shown 1n U.S. Patent No. 6,416,534 uses a back belt with a flexible fabric,
and a gel pack that 1s reheated using electrical heat. This type of device also involves
active participation on the part of the user and a potential lag time 1n order to heat
the gel-pack. U.S. Patent No. 6,074,413 1s directed to a disposable thermal back
wrap having one or more thermal packs comprising a plurality of heat cells, wherein
heat 15 applied to specific areas of the user's back, for pain relief. U.S. Patent No.
5,605,144 1s directed to a heating garment with pouch for accommodating inserted
chemical heating packets that are air activated.

U.S. Patent No. 5,484,366 1s directed to an acrobic/cross training exercise
belt. The belt comprises a straight piece of material having a fastener on each end
whereby the ends can be fastened together to form a closed belt. A back lumbar
support 18 connected to the rear body of the belt. The back lumbar support has at

least one pocket to mount chemical gel-packs whereby the user would have a
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thermal application to the lumbar arca while wear wearing the belt. The gel packs
can be heated or cooled to the desired temperature. U.S. Patent No. 6,623,419 18
directed to a therapeutic back belt and related method of manufacture. The belt
includes magnets that are secured to the belt and thermally active gel material. U.S.
Patent No. 5,179,942 1s directed to a lumbar support therapeutic heat/cooling/air
belt. The support has one pocket 1n the lower back section that 1s capable of
receiving a packet to create a thermal change or provide air for support purposes.

Additional devices have also been disclosed, as shown in U.S. Patent No.
7,147,610, that incorporate massaging clements with the heating elements so that
they are conveniently available 1n a single device. Such a device involves excess
bulk, 1s non-discreet and requires the use of external power sources (1.€. a junction
box) since the heating and massaging element require the use of electrical power. In
addition, although the parts are reusable, electrical elements tend to be non-
washable. Published U.S. Patent Application 2004/0082886 1s directed to a
therapeutic device for relieving pain and stress in the hands and feet. The portable
device provides heat and vibratory therapies for the hand or foot.

U.S. Patent No. 6,146,342 1s directed to massage pad having a plurality of
randomly actuated pressure inducing elements. The apparatus massages the body by
subjecting the body to impacts from reciprocating plungers. The plungers are
secured 1n a flat array within a flexible pad. Each plunger has an associated solenoid
device that alternately causes the plunger to project from the pad and to retract
within the pad. An electrical circuit includes a power cord and plug assembly,
manual controls disposed serially on the cord and plug assembly, and a controller
generating operating signals randomly to the solenoids. A heating element 1s
optionally included in the flexible pad, with a suitable controller provided among the

controls.
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Still other types of devices, as shown in U.S. Patent No. 7,077,858, include
those that use flexible heat exchangers to distribute cooling and heating agents to the
skin utilizing electrical heat. U.S. Patent No. 6,409,748 1s directed to a heating pad
with removable gel pack that provides rapid initial warming. U.S. Patent No.
4,846,176 1s directed to a thermal bandage having a conformable region that can be

placed against the skin to uniformly heat or cool the contacted skin area.

Brief Description of the Drawings

Figure 1 1s a side view of a treatment belt having a thermal pack and a
rotating thermally conductive member.

Figure 2 18 a side view of a thermal treatment belt having a thermal pack and
an clliptical rotating thermally conductive member.

Figure 3 18 a side view of a thermal treatment belt having a thermal pack and
a rotating thermally conductive member, wherein a supporting element completely
surrounds the rotating member.

Figure 4 18 a side view of a thermal treatment belt having a thermal pack and
a cylindrical rotating thermally conductive member, where two faces of the member
are flat.

Figure 5 18 a side view of a thermal treatment belt having multiple thermal
packs and thermally conductive metal members.

Figure 6 1s a side view of a thermal treatment belt having multiple thermal
packs and thermally conductive rubber members.

Figure 7 1s a side view of a thermal treatment belt having multiple thermal

packs and thermally conductive liquid-filled members.
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Figure 8 1s a side view of a thermal treatment belt having multiple thermal
packs wherein the pockets for holding the thermal packs or a portion of the belt
include heat conductive fabrics.

Figure 9 1s a side view of a thermal treatment belt having multiple thermal
packs and thermally conductive members, where the thermal packs alternate

between cooling packs and heating packs.

Summary of the Invention

The present invention described herein 1s a device which incorporates the
clements of: being conductive against the skin; having both a reusable portion and a
disposable portion; washable; portable; discreet; and minimal user involvement to
get fast relief from the heating element. As used herein, “belt” 1s defined as a belt,

sleeve, wrap, or garment for use on a part of an animal or human body.

Detailed Description of the Invention

The first part of the device of this invention 1s 1in the form of an ¢lastic back
belt, sleeve, wrap, or garment (hereinafter “belt’””) which can be washable and
reusable, and 18 capable of being set on a wearer’s body. In one embodiment the belt
1s adapted to be wrapped around an individual’s back for thermal treatment of back
pain. In another embodiment the belt, sleeve or wrap 1s adapted to be wrapped
around the individual’s leg, foot, ankle, arm, elbow or shoulder. The belt is capable
of accepting stmultancously or sequentially, several types of thermal packs, both for
cooling and for heating, and therefore has a plurality of pockets into which the packs
can be added. Therefore, 1n one embodiment the belt 1s reusable and the packs are
disposable. In another embodiment, the belt 1s reusable, and at least some thermal

packs are also reusable.
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Thermally conductive members are exemplified by rotating members of
round, elongated, ellipsoidal, cylindrical, or similar shape, including balls, ball
bearings, or roller bearings on the side interfacing to human body, as shown 1n
Figures 1, 2, 3, and 4. Rotating members with round edges are able to move
independently and provide enhanced massage while simultancously transferring
thermal energy to the mdividual’s body. The thermally conductive members are in
contact with the body of the user, either directly contacting the skin, or contacting
the body through clothing or garments worn by the user. Simultancously the
thermally conductive members are in contact with the thermal packs, either directly,
or through supporting elements. Supporting elements or sockets are installed in the
belt and are engaging and retaining the rotating thermally conductive members
within the belt while providing for the ability of the thermally conductive members
to rotate. The rotating members are adapted to rotate within the supporting elements
or sockets due to shifts in the position of the belt on the body and thus provide for
massaging treatment of the user’s body.

One such embodiment of the invention 1s illustrated in Figure 1. Thermal
treatment belt 10 includes a thermal pack or retainer 12 1n a cell or cavity 14 and one
or more rotating thermally conductive members 16 that are held in position with a
supporting clement 18. The supporting clement can be made of plastic, metal or
rubber and generally consists of a concentric ring that 1s designed to hold a circular
object (such as a metal ball), without allowing it to fall out of the support. The
supporting element partially obscures portions of the rotating member, but allows a
certain portion to be exposed. Rotating members 16 rotate within a space or gap 20
provided between supporting elements 18 due to shifts in the position of the belt 10
on the body and thus provide for massaging treatment of the user’s body. Another

embodiment of the present invention 18 shown 1n Figure 2 wherein the rotating
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thermally conductive member 16 has an elliptical profile. As shown 1n Figure 3,
supporting clement 16 can completely surround rotating member 14. Figure 4 shows
thermal treatment belt 10 comprising a thermal pack 12 and a cylindrical rotating
thermally conductive member 16, where at least two faces of conductive member 16
arc flat.

In another embodiment, the belt has thermally conductive members
protruding from the side of the belt containing the pockets to the side that 1s 1n
contact with the skin. These thermally conductive members are evident as bulges or
protrusions on on¢ side of the belt that are directed towards the skin upon
application of the belt. The thermally conductive members deliver thermal energy
(heat or cold) to the individual’s skin and simultancously provide massaging action
on contact with the skin. The thermally conductive members serve to effectively
transfer or re-distribute heat or cold from the thermal packs to the individual’s body.
In addition, thermally conductive members create a non-uniform thermal sensations
on the body or on the skin 1n case of direct application to skin, whereby body or skin
arcas 1n immediate contact with the thermally conductive members experience much
stronger sensations of heat or cold relative to the adjacent areas.

Figure 5 shows a thermal treatment belt 10 comprising multiple thermal
packs 12 and thermally conductive members 16. Thermal packs 12 are held 1n
pockets that define cavities 14. Thermally conductive members 16 are shown 1n
multiple shape configurations. Securing means 22, such as a snap or button, can be
provided on thermal treatment belts 10 of the present invention. Figure 6 shows a
thermal treatment belt 10 having multiple thermal packs 12 and thermally
conductive members 16, wherein thermally conductive members 16 are comprised
of rubber or other elastomeric material. Thermal packs 12 are held 1n pockets that

define cavities 14.
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In one embodiment, the thermally conductive members comprise a sealed
portion containing a liquid such as water, a buffer or a fatty acid such as silicon or
mineral oil. In this embodiment, the liquad facilitates the transfer of the thermal
energy from the thermal pack through the thermally conductive member. In one
embodiment the fatty acid contained in the thermally conductive member 1s such
that the melting point 1s above the temperature at which the thermal pack delivers
heat, allowing for the fatty acid to melt and re-solidify upon reuse. Figure 7 shows a
thermal treatment belt 10 comprising multiple thermal packs 12 and thermally
conductive members 16, wherein thermally conductive members 16 are liquid (water
or o1l) filled pouches.

In one embodiment, the belt has thermally conductive fabric areas in order to
deliver the heat from the pack in the pocket to the side of the belt that 1s in contact
with the skin. The thermally conductive members can be constructed of a thermally
conductive fabric that contains at least some portion of metal or graphite, including
metal wires, metal or metal-coated yarn, graphite fibers, graphite tapes, flakes, paint,
polymer coatings impregnated with metal, ironed on metal powder coatings, or
metal foils attached to the fabric using an adhesive.

Figure 8 shows a thermal treatment belt 10 comprising multiple thermal
packs 12 where the pockets form cavities 14 for holding individual thermal packs 12
or a portion of belt 10 1s made from heat conductive fabrics 24. Figure 9 shows a
thermal treatment belt 10 comprising multiple thermal packs 12 and thermally
conductive members 16, where thermally conductive members 16 are shown as
rivets, and thermal packs 12 are arranged by alternating between cooling packs 12C
and exothermic heating packs 12H.

Advantageously and beneficially, the space around the thermally conductive

members 1s available for removal and evaporation of sweat and provides for arcas of
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the body or skin not in contact or not covered by any implement. Additionally,
thermal contrast delivered to the body can be much higher whereby thermally
conductive members transferring heat and transferring cold can be immediately
adjacent to cach. This 1s also achieved without significant losses of thermal energy
due to heat transfer.

The thermally conductive members may be constructed of metals such as
aluminum, 1ron, metal alloys, silver, copper or steel, or metallic alloys, or non-
metallic thermally conductive materials such as carbon-based materials, including
graphite, glassy carbon or similar, as well as of metal-containing or carbon-
containing composite materials, such as metal-filled polymers or graphite-filled
polymers. In one embodiment the thermally conductive members are constructed of
thermally conductive plastics, polymers, fabrics or rubber. Optionally, these
thermally conductive members may contain wires or fibers comprising the metals
described above in order to make them more thermally conductive.

In one embodiment, the thermally conductive members comprise a material
such as a fragrance or other liquid that vaporizes upon heating, which may deliver
stcam heat or a fragrance.

In one embodiment, the thermally conductive members are designed 1n the
shape of rivets or pins that are exposed on the side of the belt in contact with the
individual’s body or with the individual’s skin. Contact with the body can be
established either directly with the thermally conductive members touching the skin,
or with the thermally conductive members touching a garment that 1s disposed over
the individual’s body. One face of the rivet or pin 1s in contact with skin and the
opposite face of the rivet or pin 1s 1in contact with the thermal pack that 1s inserted
into the pocket of the belt. The rivets or pins are fixed and not removable by the

individual as part of the reusable belt, and are incorporated into the fabric. Multiple
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rivets or pins may be 1n contact with each thermal pack and in one embodiment 2
pins are 1n contact with a single thermal pack, ¢.g. 3 pins per single thermal pack,
¢.g. 5 pins per single thermal pack, e€.g. 6 pins per single thermal pack. In one
embodiment the dimensions of the thermally conductive member on the side of the
belt 1n contact with the skin 1s from about 2 millimeters to about 77 millimeters, or
from about 5 millimeters to about 50 millimeters, or from about 5 millimeters to
about 30 millimeters.

The height by which the thermally conductive members such as rivets or pins
ar¢ protruding over the substantially flat surface of the belt on the side of the belt
facing the individual’s body 1s from about 1 millimeter to about 25 millimeters. In
on¢ embodiment, the thermally conductive members are protruding by about 5
millimeters or by about 10 millimeters above the surface of the belt. In one
embodiment, all thermally conductive members have the same height, while 1n
another embodiment, some thermally conductive members are higher and some are
lower, for example some thermally conductive members are 3 millimeters high,
some are 5 millimeters high, and some are 8 millimeters high.

According to an embodiment of the present invention, thermally conductive
members are shaped so as to effectively collect thermal energy from thermal packs
and to effectively transfer thermal energy to the individual’s body. In one
embodiment, thermally conductive members are shaped as two substantially flat
round or elongated disks interconnected by a cylindrical element, with first disk 1n
contact with the thermal pack and the second disk interfacing with the individual’s
body. In one embodiment the disk having contact with a thermal pack has a larger
surface arca than the disk that 1s 1n contact with the individual’s body. In this case
the thermal energy 1s advantageously collected from the thermal pack and then

transferred to the body from a smaller surface area, which 1s 1n contact with the
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body. The disks have diameters from approximately 2 millimeters or less to
approximately 75 millimeters or more.

According to an embodiment of the present invention, the disks shapes at the
interfaces to the individual’s body or thermal packs can also be non-flat, including
but not limited to semi-spherical, pyramidal, conical, concave, convex, bumped, or
contain an array of smaller shapes, ¢.g. semi-spherical protrusions. Advantageously
the protrusions move against the skin of the user creating a massaging sensation as
the user moves.

The pins or rivets may be 1n the form of a variety of shapes. They may be
oval or round, conical, concave, convex, bumped or may comprise an array of
smaller shapes.

In one embodiment, the thermally conductive member comprises a powered
massaging ¢lement 1n order to provide an enhanced sensation of relief. The
massaging clement may be delivered via a powered vibratory mechanism with an
accompanying power source such as a battery.

In another embodiment, thermally conductive members are filled with an
casily evaporating liquid and vapor of said liquid, with optional wicking material
inside said thermally conductive members, so that the thermally conductive
members operate as a heat pipe or heat pump to more effectively transfer thermal
energy between the individual’s body and the thermal pack.

In one embodiment, one or more pockets are also able to receive a vibratory
pack 1n order to provide additional massaging sensations simultancously with
thermal treatment.

In the embodiment, a vibratory element 1s electrically powered and added
cither as a portion of the thermally conducting member; or as a separate pack to the

pocket, 1t 1s delivered via a battery driven sub assembly; including one derived from
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the group consisting of piczo-vibrators, motorized vibrators, and electromagnetic
based vibrators. In one embodiment, the belt may be fastened through a snap,
buckle, button or Velcro means.

In another embodiment, an ¢lectronic temperature measurement and
feedback device 1s installed in the belt. Temperature measurement and feedback
device includes a temperature sensing electronic element such as a thermocouple, bi-
metallic temperature sensitive element, resistance temperature detectors (RTDs), or
similar, combined with an electronic circuit, an optional timer, a power source, such
as battery, and an acoustic signal generating element, such as electric buzzer. The
temperature-sensing clement 1s installed 1n the proximity of at Ieast one of thermally
conductive members or 18 in direct contact with at least one thermally conductive
member and 18 measuring the temperature of thermally conductive members.

The temperature measurement and feedback device generates an acoustic
signal, providing belt operation information to the user or caregiver in a number of
scenarios, including:

(1) When the measured temperature exceeds a preset value, such a safe
temperature value, for example, 42°C;

(1)  When the measured temperature drops below a preset safe value 1n case
of a cooling pack, such as 15°C;

(1)  When the usage time at the given temperature exceeds safe time interval,
for example 42°C for 8 hours;

(1iv)  When a pre-set time mterval for continuous treatment 1s exceeded, for
example 12 hours;

(V) When the temperature drops below a pre-set value, for example below
38°C, in case of a heating pack, to indicate that the heating pack needs to
be replaced;
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(vi)  When the temperature raises above a pre-set value, for example above
35°C, in case of a cooling pack, to indicate that the cooling pack needs to
be replaced.

Different tones, amplitudes, frequencies, and sequences of the acoustic signal

can be used to convey the information to the user or caregiver.

Thermal packs

The thermal packs described for use in the invention herein are either
disposable or reusable and may comprise those which deliver heat, a cooling
sensation, or a combination thereof. In one embodiment, the thermal packs are
alternatively described herein as “retainers”, which can generate either a positive or
negative temperature differential relative to a surrounding environment.

The thermal packs or retainers, which are capable of being placed nto the
pockets, can have different thermal profiles, including heating or cooling, thermal
intensity or duration of action. In one embodiment, one set of pockets incorporates
retainers that deliver heat from about 4 hours to about 6 hours; and one set of
pockets can incorporates retainers that deliver heat from about 8 hours to about 12
hours. In one embodiment, one set of pockets incorporates retainers that deliver heat
and one sct of pockets incorporate retainers that deliver a cooling sensation.

In one embodiment, thermal packs are heating packs exemplified by bags,
pouches, patches or compartments filled with an exothermic mixture, which 18
actuated by contact with air (1.c. oxygen) and or water. An example of this 1s one,
which contains an 1ron-carbon mixture heating pack, which also typically contains
water and a metal salt and heats upon contact with air.

In order to facilitate the thermal reaction when using exothermic heating

packs, a sufficient air supply must be available to the heat packs. In one embodiment
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the garment, belt or more specifically, the pockets within the belt are constructed of
a fabric, which comprises air-permeable materials. In another embodiment the belt
or pockets comprise apertures 1n the fabric of the pocket and/or belt and are
provided to ensure a sufficient air supply.

Another suitable type of heating pack 1s a catalytic oxidation-based heater,
such as a heater, which produces heat by catalytically oxidizing vapors of a volatile
fuel such as ethanol or methanol, on a suitable catalyst such as platinum 1n the
presence of air. In another embodiment the heating pack 1s an exothermic mixture
pack containing a substance producing heat as a result of a reaction with water and
carbon dioxide, for example calcium chloride.

In one embodiment, the thermal packs are electrically heated or electrically
cooled packs, having a rechargeable battery and a thermal element, such as a
resistive heater, or a thermoelectric based cooling and heating element such as
Peltier element. In one embodiment, the electrically powered thermal packs are
integrated devices of substantially flat rectangular, round, or elongated shape, with
substantially flat rechargeable battery and substantially flat thermal element that 1s
disposed on the surface of the battery creating an integrated sandwich-like structure
of the electrically powered thermal pack.

In one embodiment, the shape or color of the pocket 1s designed to receive a
pack that delivers one type of profile in order for the user to know which type of
pack 1s intended to be inserted 1nto one type of pocket. In this embodiment, the
shape or color of the pocket 1s mated equally with the shape or color of the thermal
pack (1.c. msert). Shapes of pockets and packs may include but are not limited to
tapered shaped designs, triangle shaped designs, star shape designs, and oval or
circular shaped designs. The pattern of the designs may be configured such that the

shaped retainers deliver a customized or optimized type of thermal profile. In one
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embodiment, this pattern includes alternating heating and cooling packs 1n order to
deliver a heating and cooling profile.

In one embodiment, the dimension of the thermal pack 1s from about 5
millimeters to about 200 millimeters. In another embodiment, the thermal pack 1s
substantially flat with the thickness of the pack ranging from about 2 millimeters to
about 10 millimeters, and the other dimensions of the pack ranging from about 10
millimeters to about 200 millimeters. The temperature for the delivery of heat for the
treatment of muscle or joint pain through the skin is from about 35°C to about 55°C.
The optimal temperature depends on the desired length of treatment, area of contact,
skin sensitivity 1n the treated arca, and whether the temperature 18 measured on the
skin, on the surface of the thermal pack, or on the surface of the thermally
conductive members. In one embodiment, the temperature measured by a
thermocouple inserted between the individual’s skin and the thermally conductive
member of this invention is 38°C, 40°C, 45°C, or 50°C.

The temperature for the delivery of cold for the treatment of muscle or joint
pain through the skin is from about 5°C to about 30°C. The optimal temperature
depends on the desired length of treatment, arca of contact, skin sensitivity in the
treated arca, and method of measurement, including whether the temperature 1s
measured on the skin, on the surface of the thermal pack, or on the surface of the
thermally conductive members. In one embodiment, the temperature measured by a
thermocouple inserted between the individual’s skin and the thermally conductive
member of this invention is 5°C, 10°C, 20°C, 25°C, or 30°C.

Another suitable type of thermal pack 1s a catalytic oxidation-based heater,
such as heater producing heat by catalytically oxidizing vapors of a volatile fuel,
such as ethanol, on a suitable catalyst, such as platinum, 1n presence of air. Another

type of thermal pack 1s an exothermic mixture pack containing a substance
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producing heat as a result of a reaction with water and or carbon dioxide, for
example calcium hydroxide.

Another suitable type of thermal pack is a heater that 1s powered by a
flammable fuel. In this pack the thermal pack 1s surrounded by a closable non-
flammable thermally conductive material such as aluminum, 1ron, silver, steel or
stamless steel; and 1s further packed with a wicking material. To operate the thermal
pack, the wicking material 1s saturated with a flammable fuel such as but not limited
to lighter fluid, kerosene, ethanol, methanol as well as fuels containing varying
mixtures of propane, 1sobutane, and n-butane. In this embodiment, the wicking
material 18 1gnited and the lid of the self contained pack 1s closed upon use.

In another embodiment, the thermal packs or retainers contain substances
that are capable of retaining heat for extended periods of time, such as thermal
beads, encapsulated water, wax, phase changing materials, ceramics, sand, grains,
rice, wheat, corn, etc. These thermal packs or retainers are externally heated 1n an
oven, microwave, etc., and slowly release heat upon msertion into the belt.

In another embodiment, the thermal packs or retainers are microwaveable
gel-filled packs such as those commercially available gel-packs.

In another embodiment, the thermal packs or retainers are cooling packs,
which can be represented by bags, pouches, patches, or other compartments filled
with substances which are capable of staying cold for extended periods of time, such
as beads, encapsulated water, glycerin, urea, alcohol, o1l, or similar, phase changing
materials, ceramics, grains, etc.

In another embodiment, the thermal packs or retainers are freezable gel-filled
packs such as those commercially available gel-packs.

In another embodiment, the thermal packs or retainers are self-contained

clectrically cooled packs, including a power supply, such as primary battery or
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rechargeable battery, a control means, such as on/oft switch, and a cooling element,
such as Peltier cooling element.

In another embodiment, the thermal packs or retainers generate low
temperatures and provide cooling effect using evaporative cooling, whereby a
volatile fluid such as ethanol 1s allowed to slowly evaporate from a pouch, bad, or
container, resulting in the cooling effect.

According to another embodiment of the present invention, thermally
conductive members are represented by sealed liquid filled pouches filled by water,
silicone o1l, other liquids or semi-solid materials or gels, said pouches interfacing to
the patient’s body and to the thermal packs. In one embodiment, liquid-filled
pouches are sewn 1nto the elastic belt. In another embodiment, thermally conductive
members comprise thermally conductive rubber elements interfacing to the patient’s

body and to the thermal packs.

Methods of Delivery

Since the thermal packs or retainers can be inserted into a multitude of
pockets 1n the belt, cold and hot treatments can be delivered either simultancously or
sequentially, allowing for a wide range of combinations and treatment options. One
advantage of this lies 1n the ability to avoid overheating or overcooling certain arcas
of the body resulting 1 potential undesirable side effects of thermal therapy.
Another advantage of this invention lies 1n the ability to avoid sensitization on any
on¢ part of the body that may be exhibit numbness, loss of sensation or loss of pain
reliet etficacy. If any one body part does become sensitized the invention described
herein allows for switching of the type of thermal pack (1.¢. hot to cold), the
intensity of the thermal pack (1.¢. low to medium to high); or the duration of the

thermal pack. The duration can be described as short., 1.¢. less than 4 hours,




10

15

20

22

CA 02709770 2010-06-16

WO 2009/086058 PCT/US2008/087603

medium; 1.€. 4 hours to 8 hours, and long; 1.¢. longer than 8 hours. A thermal pack
may also be switched out with a vibratory pack or a vibratory pack can be added to a
pocket into which a thermal pack is already inserted.

In one embodiment the individual may use an exothermic thermal pack for
heat treatment during one period, and use cooling thermal packs during a second
treatment period. In another treatment the mdividual may use heating and cooling
packs simultancously. In one embodiment the belt comprises pockets in a
checkerboard pattern allowing for an alternating pattern of packs with various

treatment delivery types ( 1.¢. heating, cooling, and massage).

Incorporation of A Topical Agent

In one embodiment, the thermal pack or retainer comprises a portion of the
pack that contains a liquid topical agent that 1s delivered through a channel 1n the
thermally conductive member onto the skin. The topical may be a medicinal
counter-irritant such as an external analgesic, a chemical topical heating agent, a
heating sensate or a tingling sensate. Suitable external analgesics include but are not
limited to those disclosed in the Tentative Final Monograph for External Analgesic
Drug Products for over-the-counter human use, U.S. Federal Register Vol. 48, No.
27, Feb 28, 1983. These monographed external analgesics include counter-irritants
that produce redness, for example, Allyl 1sothiocryanate 0.5-5%, Methyl salicylate
10-60%, and Turpentine oil 6-50%; Irritants that produce cooling, for example,

Camphor >3% to 11%, or Menthol 1.25-16%; Irritants that produce vasodilatation,
for example Histamine dihydrochloride 0.025-0.10%, or Methyl nicotinate 0.25-1%;
and 1rritants that do not produce redness, for example, Capsaicin 0.025-0.25%,

Capsicum containing 0.025-.25% capsaicin, or Capsicum oleoresin containing

0.025-0.25% capsaicin.
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Suitable non-monograph cooling sensates are selected from the group
including but are not limited to [ (-)-1sopulegol, (2S)-3-(I-menthoxy)propane-1,2-
diol, “Frescolat MGA”/menthone glycerin acetal, “Frescolat ML”/menthyl lactate,
“WS-14”/N-t-butyl-p-menthane-3-carboxamide, “WS-23"/2-Isopropyl-N,2,3-
trimethylbutyramide, WS-12/N-(4-methoxyphenyl)-p-menthane-3-carboxamide,
“WS-3”/N-Ethyl-p-menthane-3-carboxamide, and “WS-5"/Ethyl 3-(p-menthane-3-

carboxamido)acetate].
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1. A therapeutic device comprising

a) a conformable and reusable portion having an inside surface and an
5 outside surface;

b) at least onec pocket on the conformable and rcusable portion for
receiving at least one retainer that generates either a positive or
negative temperature differential relative to a  surrounding
environment; and

10 ¢) at least one conductive member that protrudes from the nside
surface of the conformable and reusable portion, wherein the
at least one conductive member 1s 1n contact with at least one
retainer and transmits the positive or negative temperature
differential therefrom.
15
2. The therapeutic device of claim 1 wherein the retainer radiates heat and
generates a positive temperature gradient through the at least one conductive
member.
20 3. The therapeutic device of claim 2 wherein the at least one conductive

member protrudes from the inside surface the conformable and reusable

portion by more than 1 millimeter but less than 25 millimeters.
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10.

The therapeutic device of claim 1 wherein the at least one conductive
member 1S made, at least in part, from a metal selected from the group
consisting of aluminum, copper, silver, steel and metal alloys of aluminum,

copper, silver and steel and combinations thereof.

The therapeutic device of claim 1 wherein the at least one conductive
member comprises 18 made, at least 1n part, from conductive fabrics,

composites, plastics, polymers, rubber, ceramics and mixtures thereof.

The therapeutic device of claam 1 wherein the shape the pockets are

substantially the same shape as the retainer.

The therapeutic device of claim 1 wherein the rcusable portion 1s

conformable to fit over the shoulder, back, knee, or elbow of a human.

The therapeutic device of claiml wherein the color of the pockets 1S

substantially the same as the color of the retainer.

The therapeutic device of claim 8 wherein the color for retainers and pockets
which deliver a positive temperature differential 1s different than the color

for retainers and pockets which deliver a negative temperature differential.

The therapeutic device of claim 1 wherein at least one conductive member

comprises round edges which rotate within a supporting element or socket.
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11. The therapeutic device of claim 1 wherein at least one conductive member 18

a sealed liquid filled pouch.

12. The therapeutic device of claim 1 wherein at least one conductive member
and retainer delivers a positive temperature differential for 4 to 6 hours and
at least one conductive member delivers a positive temperature differential

for & to 12 hours.
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