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(54) Title: THERAPY COMPONENT OF AN ANIMATE BODY HEAT EXCHANGER AND METHOD OF MANUFACTUR-
I

(57) Abstract: An embodiment of
the present invention is a therapy
component of an animate body heat
exchanger that includes: (a) a bladder
that contains a heat exchange medium,
which bladder is compliant and s
shaped to conform to a body part to
be subjected to heat exchange; (b) a
gas pressure bladder that overlays at

11
[ least a portion of the bladder to direct

gas pressure aginst the body part and
against the portion to press the portion
towards the body part, which gas
pressure bladder is defined at least
partially by a first pair of generally
parallel walls; and (c) a plurality of
first connections that connect the walls
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i 14 together interiorly of the gas pressure
P bladder to inhibit separation of the
‘: ] H walls.
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Therapy Component of an Animate Body Heat Exchanger and

Method of Manufacturing Such Component
Technical Field of the Invention

[0001] The present invention relates to animate body heat exchanging and,
more particularly, both to a therapy component that includes a gas pressure bladder
having a structure which inhibits unwanted expansion of the same, and a method of
manufacturing such therapy component.

Background of the Invention

[0002] It is now common to apply cold and compression to a traumatized area
of a human body to facilitate healing and prevent unwanted consequences of the
trauma. In fact, the acronym RICE (Rest, Ice, Compression and Elevation) is now
used by many.

[0003] Cold packing with ice bags or the like traditionally has been used to
provide deep core cooling of a body part. Elastic wraps are often applied to provide
compression.

[0004] It will be appreciated that these traditional techniques are quite
uncontrollable. For example, the temperature of an ice pack will, of course, change
when the ice melts, and it has been shown that the application of elastic wraps and,
consequently, the pressure provided by the same, varies considerably even when the
wrappers are experienced individuals.

[0005] Because of these and other difficulties, many in the field have turned to
more complicated animate body heat exchanger. Most effective animate body heat
exchangers typically include two major components, an external compliant therapy
component covering a body part to be subjected to heat exchange, and a control
component for producing a flowing heat exchange liquid. Many control units also
produce and supply an air or other gas pressure needed to apply pressure to a body part
and to press the heat exchange liquid toward such body part. This air pressure is
directed to another compliant bladder of the therapy component, which air pressure
bladder overlays the liquid bladder to press such liquid bladder against the body part to
be subjected to heat exchange, as well as apply compression to the body part to reduce

edema.
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[0006] As can be seen, a commonly used external therapy component uses a

pair of compliant bladders to contain fluids; that is, it preferably has both a compliant
bladder for containing a circulating heat exchange liquid and a gas pressure bladder
which overlays the liquid bladder for inhibiting edema and for pressing the liquid
bladder against the body part to be subjected to heat exchange. One problem is that in
many therapy component configurations of this nature, the gas pressure bladder tends
to "balloon" or, in other words, expand to a much greater degree than is desired. This
unwanted expansion can be the cause of several problems. For one, it can actually pull
away from the body part, some or all of the conformal heat exchange bladder. For
another, it can reduce its edema inhibition ability, as well as reduce the desired effect
of pressing the heat exchange bladder into contact with the body part.

Summary of the Invention

[0007] The present invention is directed to remedying the above problems.
From the broad standpoint it includes in a two bladder therapy component, a plurality
of connections interiorly of the gas pressure bladder connecting such bladder's
generally parallel walls together. In a preferred arrangement in which the bladders are
formed together by heat sealing, a portion of the connections provided in the heat
exchange liquid bladder to control and direct its flow are also provided in the gas
pressure bladder, thereby providing the wall connections. In this connection, the
preferred therapy component of the invention is made from three sheets of material.
Two of such sheets are used to form a pair of walls for the heat exchange liquid
bladder. The other sheet forms the outer wall of the gas bladder and cooperates with
one of the other sheets to form the closed gas bladder. In other words, three sheets of
material form two pair of walls defining the two pairs of bladders with one common
wall.

[0008] The method of the invention relates to manufacturing the therapy
component. In the preferred arrangement it is directed to heat sealing the various walls
and connections to assure that comnections are provided within the gas pressure
bladder.

[0009] Other features and advantages of the invention either will become
apparent or will be described in connection with the following, more detailed

description of a preferred embodiment of the invention and variations.
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Brief Description of the Drawing

[0010] With reference to the accompanying sheets of drawing:

[0011] Fig. 1 is an overall isometric and partially schematic view of a preferred
embodiment of the invention;

[0012] Fig. 2 is an elevation view of the interior of a heat exchange liquid

bladder of a head therapy component, conforming to the preferred embodiment of the

instant invention;

[0013] Fig. 3 is the interior of a gas pressure bladder of the head component of
Fig. 1;

[0014] Fig. 4 is a partial sectional view showing the walls forming the head

therapy component of the Fig. 1 preferred embodiment;

[0015] Fig. 5 is an elevation view of the interior of the heat exchange liquid
bladder of a vest therapy component of the preferred embodiment;

[0016] Fig. 6 is an elevation view showing the interior of the gas pressure
bladder of the vest component;

[0017] Fig. 7 is an enlarged partial isometric view showing one arrangement of
connections in a gas pressure bladder; and

[0018] Fig. 8 is an enlarged partial elevation view showing another
arrangement of connections in a gas pressure bladder.

Detailed Description

[0019] The following, relatively detailed description is provided to satisfy the
patent statutes. It will be appreciated by those skilled in the art, though, that various
changes and modifications can be made without departing from the invention.

[0020] A preferred embodiment of the animate body heat exchanger of the
invention is generally referred to by the reference numeral 11 in the drawings. It
includes a cap therapy component 12 serially connected with a vest therapy component
13. A control unit for the animate body heat exchanger is schematically represented at
14. Such control unit communicates with the therapy components via three tubes as
will be discussed, extending through a tubular covering 16. The cap and vest therapy
components 12 and 13, respectively, are connected in series with the control unit. That
is, the vest therapy component is directly connected with the control unit as illustrated,

whereas the cap component is connected to the vest through three tubes extending
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through covering 17. (In some situations, one control unit can be used to provide

liquid circulation and gas pressure for two therapy components directly (in parallel) by,
for example, having a connector on the unit for two therapy components. The control
unit for a parallel therapy component arrangement can be quite similar to the one
described.)

[0021] The purpose of the animate body heat exchanger of the preferred
embodiment is to cool the head and torso of a human body. Thus, the control unit
includes a mechanism for cooling and circulating a liquid coolant. In a practical
realization of this preferred embodiment, the liquid was a 20 percent propylene glycol
solution in distilled water with a small amount of a wetting agent to break surface
tension, and an anti-fungicide such as iodine. This liquid was cooled by the control
unit to between 45 F and 50 F by being passed through a heat exchanger in the
control unit. In this connection, the control unit included an ice bath surrounding a
container through which the liquid was circulated after being returned from the vest
therapy component 13 and before it was reintroduced into such vest component. The
control unit was capable of supplying liquid at other controlled temperatures and the
pressure of air furnished by the control unit was generally about .25 psig.

[0022] Tt should be noted that the invention is applicable to many other types of
therapy components, and the particular liquid, its temperature and pressure will be
dependent upon the design and purpose of such therapy components. This is also true
of the air pressure and in some instances it is cycled between two pressures (typically
between 1.5 and .25 psig).

[0023] The cap therapy component 12 includes an outer covering 18 and a bill
19. Besides providing the visual appearance of a cap, the cover acts to cover or, in
other words, hide the operational layers of the invention. The cover 18 also most
desirably includes insulation, such as a layer of "Thinsulite™" to isolate the
operational layers from the ambient atmosphere.

[0024] As best illustrated in the partial sectional view of Fig. 4, the operational
layers include a compliant bladder 21 for containing the circulating heat exchange
liquid. This bladder is defined by a pair of generally parallel and liquid tight flexible,
or in other words, compliant walls 22 and 23, which walls are sealed together by, for

example, heat sealing as indicated at 24. The invention also includes a compliant gas
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pressure bladder 26 which overlays the heat exchange bladder as illustrated to direct

gas (most simply, air) pressure against a body part to inhibit edema and against the
heat exchange bladder to press it towards the head. This compliant gas pressure
bladder is also defined by a pair of generally parallel and flexible walls 22 and 27. In
this connection, wall 22 is a common wall, i.e., one side of the same aids in defining
the gas pressure bladder whereas the other side aids in defining the liquid bladder.
Thus three compliant walls are all that is necessary to define the two separate bladders.
(Wall 27 is also secured at 24 via heat sealing with walls 22 and 23.) Each of the walls
22, 23 and 27 is made of a nylon material suitably coated with a polypropylene to
provide both the heat sealing qualities and the needed liquid or air impermeability.
[0025] As mentioned previously, one of the problems with therapy components
of this nature is that the pressure bladder in certain circumstances tends to "balloon"
under the air pressure. This is combated in the instant invention by providing a
plurality of connections between the walls defining the air bladder. In this preferred
embodiment in which the bladders are formed by heat sealing this is simply achieved
by forming some of the connections normally provided in the liquid bladder while the
sheet 27 is in place. The result is that these connections are also formed in the air
bladder, that is, these connections are both within the liquid bladder and in the air
bladder. It appears functionally as if the desired connections provided in the liquid
bladder are "telegraphed" also to appear in the air bladder. These connections in the
two bladders, of course, register with one another.

[0026] The details of this preferred embodiment are best understood if the heat
exchange bladder 30 of the cap therapy component is first described.

[0027] Fig. 2 shows the interior of such heat exchange liquid bladder. All
major parts of this interior is defined by the surrounding curvilinear border represented
at 31. Liquid is introduced into the central lobe of the same through a tube represented
at 32. Such liquid flows to the ends of the side lobes having exit tubes 33. Its flow is
directed by the border and a plurality of fences or, in other words, dividers which
connect the walls together. This flow is indicated in Fig. 4 by arrows 36.

[0028] The connections in the interior of heat exchange liquid bladder 30 also
include a relatively uniform distribution of dot cormections 37. This matrix of

connections acts to disperse the liquid throughout the bladder. Bladder 30 has a
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relatively complex shape to enable the same to conform to a head. This relatively

complex shape is described in detail in application Serial No. 09/493,746 filed by the
instant inventor, and the disclosure of which is incorporated herein by reference.
Suffice it to say, that among other points brought out in this earlier patent application
the curvilinear border is such that the various adjacent sides of the lobes intermesh
with one another.

[0029] The heat exchange liquid bladder 30 is overlaid by a gas pressure
bladder 41 shown in some detail in Fig. 3. The border for the operational aspects of
the bladder is represented at 42, and air pressure is introduced into the bladder through
tube 43. As illustrated, the shape of this gas pressure bladder conforms to the shape of
the heat exchange liquid bladder 30. As a particularly salient feature of the invention,
the fences or dividers in the liquid bladder are also provided in the gas pressure
bladder. These fences are indicated by the reference numeral 43. They are provided in
bladder 41 not for the purpose of directing the flow of a liquid or gas but to secure the
walls defining the gas pressure bladder together at various locations within the interior
of such bladder. These connections provided by the fences 43 will prevent the gas
bladder from "ballooning" out and causing the temperature control liquid bladder not
to conform to the body part. These fences register with the comparable fences in the
liquid bladder.

[0030] During the manufacturing process, sheets of material defining the walls
22 and 23 are heat sealed together at the dot connections and if desired, at the interior
fences. At a later time the wall 26 is heat sealed to the other walls with the interior
fences being formed. Such fences 34 and 43 will thereby be formed in both bladders
providing the desired liquid flow directors in the liquid bladder and the connections in
the air bladder. This heat sealing will also form a common border for walls 22, 23, and
27. The resulting construction is represented in Fig. 3 which shows not only the dot
connections 37 but also registering fence connections 34 and 43.

[0031] Figs. 5 and 6 show an arrangement for the bladders of the vest garment
therapy component similar to that of the cap component. With reference to Fig. 5, the
border 51 of the heat exchange bladder 52 is defined by curvilinear ripples. Liquid is
introduced into the bladder via inlet tube 53, flows throughout the bladder along a path
defined by fences 54, and exits through exit tube 56. A matrix of dot connections 57 is
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provided throughout the interior to disperse the liquid and assure that all aspects of the

torso are subjected to the heat exchange liquid.

[0032] The interior of the gas pressure bladder 61 is represented in Fig. 6. The
border 62 is defined by curvilinear ripples which register with those of the liquid
bladder, and air pressure is introduced into the same via tube 63. Such gas pressure
bladder includes a fence configuration 64 which acts as the connections within the
bladder between the walls. This fence configuration registers with the fence
configuration in the liquid bladder shown in Fig. 5, with both this configuration and
the fences in Fig. 5 being simultaneously formed by heat sealing in accordance with
the manufacturing process discussed above for the cap therapy component. In this
connection, the sheets of material from which the two bladders of the vest component
are formed are heat sealable coated nylon. It is to be noted that in this arrangement,
the dot connections are not also provided in the air pressure bladder.

[0033] It is contemplated that a selection of the dot connections can be made to
provide a desired connection arrangement for an gas pressure bladder. Moreover, in
some situations it may be desirable to use both dots and a portion of the fences in a
liquid bladder to provide connections in the overlaying gas pressure bladder. Figs. 7
and 8 are included simply to show such arrangements. In Fig. 7, a pattern of dots is
selected to provide three linear connection locations represented by phantom lines 66,
67 and 68. (It does not have to be an orderly or otherwise recognizable pattern.)

[0034] Fig. 8 shows an arrangement in which both dots 71 and portions of
fences 72 are selected to form a desired pattern. This type of combination is
particularly useful when it is desired that the pattern of connections in the air pressure
bladder register with connections in the liquid bladder that extend across flow
"channels."

[0035] Tt should be noted that although straight line connections are shown, it
is not necessary from the broad standpoint. The connections could form curvilinear
lines or of any desired recognizable or unrecognizable pattern. Moreover, dots and all
or parts of selected fences can be chosen to provide any desired pattern of connections.
Again the pattern need not be recognizable.

[0036] As mentioned at the beginning of the detailed description, applicant is

not limited to the specific embodiment and variations described above. They are
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exemplary, rather than exhaustive. For an example, it should be noted that the

invention is applicable to many different therapy components as long as they have gas
pressure bladders - the cap and vest garment arrangements of the preferred
embodiment are utilized in this patent application to explain the invention. The claims,

their equivalents and their equivalent language define the scope of protection.
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What is claimed is;

1. A therapy component of an animate body heat exchanger,
comprising, in combination:

a bladder for containing a heat exchange medium, which bladder is
compliant and is shaped to conform to a body part to be subjected to heat exchange;

a gas pressure bladder overlaying at least a portion of the heat exchange
medium bladder to direct gas pressure against said body part and against said portion
to press the portion towards said body part, which gas pressure bladder is defined at
least partially by a first pair of generally parallel walls; and

a plurality of first connections connecting said walls together interiorly
of said gas pressure bladder to inhibit the separation of said walls.

2. The therapy component of claim 1 for an animate body heat
exchanger in which said heat exchange medium bladder is configured to direct tﬁe
flow of a heat exchange fluid therethrough.

3. The therapy component of claim 2 in which said bladder for
containing a heat exchange medium is defined at least partially by a second pair of
generally parallel walls.

4, The therapy component of claim 3 in which said bladders
include a common wall which is both one of said first pair of walls and one of said
second pair of walls.

5. The therapy component of claim 2 for an animate body heat
exchanger further including a plurality of second connections interiorly of said heat

exchange medium bladder to aid in directing a desired flow of said heat exchange fluid

through the same.

6. The therapy component of claim 5 wherein said heat exchange
fluid is a liquid.

7. The therapy component of claim 5 for an animate body heat

exchanger wherein said first connections register with said second connections.
8. The therapy component of claim 5 for an animate body heat
exchanger wherein said second connections are a dot matrix of connections for

dispersing the flow of liquid in said heat exchange medium bladder.
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9. The therapy component of claim 5 wherein said second

connections are fences which direct the flow of liquid.

10.  The therapy component of claim 5 for an animate body heat
exchanger in which said second connections are both fences for directing the flow of a
liquid through said bladder and a matrix of dot connections for dispersing the flow of
liquid around such bladder.

11.  The therapy component of claim 9 for an animate body heat
exchanger wherein said first connections register with said second connections.

12. A therapy component of an animate body heat exchanger
comprising, in combination:

a bladder configured to direct the flow of a heat exchange liquid
therethrough, which bladder is compliant and is shaped to conform to a body part to be
subjected to heat exchange;

a gas pressure bladder overlaying the heat exchange liquid bladder to
direct gas pressure against said body part and against said heat exchange liquid bladder
to press the same toward said body part, which gas pressure bladder is defined by a
first pair of generally parallel walls and said heat exchange liquid bladder is defined by
a second pair of generally parallel walls;

a plurality of first connections connecting said first pair of walls
together interiorly of said gas pressure bladder to inhibit the separation of said walls;
and

D. a plurality of second connections interiorly of said heat
exchange liquid bladder to aid in directing a desired flow of said heat exchange liquid
through the same.

13.  The therapy component of claim 12 in which said bladders
include a common wall which is both one of said first pair of walls and one of said
second pair of walls.

14. In a method of manufacturing a therapy component of an
animate body heat exchanger, the combination of steps comprising:

| securing a pair of generally liquid tight and compliant walls together to
form a bladder for containing a heat exchange medium, which bladder is shaped to

conform to a body part to be subjected to heat exchange;



10

15

WO 02/058604 PCT/US02/05199

-11-
securing a pair of compliant walls together to form a gas pressure

bladder to overlap at least a portion of the heat exchange medium bladder; and

forming a plurality of first connections between said pair of walls which
form said gas pressure bladder, interiorly of said gas pressure bladder to inhibit the
separation of said walls.

15.  The method of claim 14 for manufacturing a therapy component
of an animate body heat exchanger wherein said steps of securing the first and second
pairs of walls together include heat sealing the same together simultaneously.

16.  The method of claim 14 for manufacturing a therapy component
of an animate body heat exchanger wherein said steps of securing said walls together
to form said bladders includes heat sealing three sheets of material together to form
both of said bladders with a common wall therebetween that is one of both of said
pairs of walls.

17.  The method of claim 14 for manufacturing a therapy component
of an animate body heat exchanger wherein said step of forming a plurality of first
connections includes heat sealing said pair of walls forming said gas pressure bladder,
at a plurality of locations generally interiorly of said gas pressure bladder to form said

connections.
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