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endothermic reaction is produced . The carrier component 
absorbs the resulting cool substance evenly distributed 
thereover and , thereby assures equal distribution of this 
actual cooling throughout the entire device . The at least one 
containment is adapted to rupture under applied pressure . 
The upper and lower components are inseparably sealed to 
each other at their respective perimeters , the attachment 
forming a volume adapted to encapsulate the carrier com 
ponent , the at least one dry chemical reactant and the at least 
one containment . 
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ENDOTHERMIC FOOTWEAR INSERT 
FIELD OF INVENTION 

[ 0001 ] The present invention relates generally to a per 
sonal cooling device having even temperature distribution 
over the entire surface area of the device irrespective of the 
pull of gravity and orientation . This application claims 
priority to U . S . Provisional Application Ser . No . 62 / 234 , 286 
filed on Sep . 29 , 2015 . 

BACKGROUND 
[ 0002 ] Every day , people experience discomfort and pain 
in various parts of their body , and particularly in their feet 
when their work , habitual sport , or leisure activity creates a 
situation in which they must stand , walk or run for long 
periods of time . Such resulting discomfort and pain may be 
relieved by personal cooling devices that have considerable 
limitations . Currently , there are no personal cooling devices 
in the prior art that can assure an equal distribution of its 
actual cooling temperature across any and all contours on 
which it is overlaid , either hands free on the body or on any 
orthotic or insole already in the footwear , since such devices 
are not thin enough or flexible enough to fit in a person ' s 
footwear with an orthotic or insole already in place . Since 
the personal cooling devices of the prior art fall prey to 
gravity ' s pull based on their free flowing liquid contents , 
they are , therefore , not able to provide equal distribution of 
their actual cooling temperature in any orientation regardless 
of the pull of gravity . 
[ 0003 ] Typically , personal cooling devices of the prior art 
are also not designed solely to provide actual temperature 
cooling to an affected area . In addition , they are also 
typically not designed in the most elemental form and 
structure , unencumbered by features that require additional 
components and actions by the consumer . For example , U . S . 
Pat . No . 8 , 015 , 728 discloses a footwear insert in the shape 
of a foot including an array of dimples in a bottom compo 
nent to hold various chemical reactants . A container is filled 
with a liquid chemical reactant . When the liquid is released , 
it reacts with the chemical reactant held in the dimples . This 
liquid mixture is free to flow within the footwear insert 
which results in a non - equal distribution of cooling . 
[ 0004 ] U . S . Pat . No . 6 , 893 , 453 discloses a therapy pad 
with variable heating or cooling control which uses remov 
able layers to control a level of temperature from the pad . 
These additional layers limit the flexibility of the therapy 
pad by making it much thicker and typically not suitable for 
use as a footwear insert overlay . Thus , there is a need for a 
personal cooling device for the body and one that is par 
ticularly suitable for use on one ' s feet , which should be 
disposable , economical and provides a self - contained solu 
tion as well as being ultra - thin and very flexible in order to 
not only fit inside footwear that already includes an orthotic 
or insole of any kind , but be capable of providing and 
assuring equal distribution of its actual cooling temperature , 
regardless of the pull of gravity and in any orientation , 
across all varying contours of any surface on which it is 
overlaid , whether hands free on the body or over an orthotic 
or insole which is already in the footwear . 

sonal cooling device to do so . The personal cooling device 
of the present invention preferably includes a flexible non 
porous upper and lower substrate and an absorbent porous 
carrier component . The personal cooling device also 
includes at least one dry chemical reactant distributed over 
the surface area of the carrier component . At least one 
frangible containment including at least one liquid reactant 
contained therein is provided within the device . The upper 
and lower non - porous substrates are sealed together , pref 
erably around a perimeter thereof , to encapsulate the carrier 
component , dry chemical reactant ( s ) and at least one liquid 
filled containment . Upon rupturing the at least one frangible 
containment , the liquid is released and mixes with and reacts 
with the dry chemical reactant ( s ) to provide a cooling effect . 
The mixed dry chemical reactant ( s ) and liquid reactant ( s ) 
are evenly absorbed by the absorbent porous carrier com 
ponent to provide the cooling effect over the entire surface 
area of the carrier component , and , thereby , over the entire 
surface area of the personal device , allowing for the equal 
distribution of the actual cooling temperature , irrespective of 
gravity ' s pull and any orientation . 

[ 0006 ] In one preferred embodiment , the personal cooling 
device is in the form of a thin , flexible footwear insert 
overlay which conforms to any contours of any footwear , 
insole or orthotic on which it is overlaid . The footwear insert 
is simple to manufacture and is disposable . Thus , the foot 
wear insert would be economical for the average consumer 
to use , even more than once a day . To maintain all the 
components tightly between the upper and lower non - porous 
substrate layers , the non - porous upper and lower substrates 
may also be vacuum sealed together to create a thin device 
which holds all components tightly in place and maintains 
the distribution of dry chemical reactant ( s ) over the surface 
area of the carrier component . The absorbent porous carrier 
component is comprised of absorbent , porous material ( s ) of 
any kind , structure and / or combination thereof , e . g . a 
sponge - like material . More particularly , the carrier compo 
nent may be formed from , e . g . , sponge , cellulose , pressed 
cotton , paper or wood pulp . 
[ 0007 ] The personal cooling device of the present inven 
tion includes at least one containment having at least one 
seam portion which allows for the containment to be easily 
ruptured by applying hand pressure thereto . Rupturing the 
frangible containment allows the liquid reactant ( s ) , such as 
water , along with the dry chemical reactant ( s ) to create the 
endothermic reaction with the resulting cooling substance 
being absorbed by the carrier component . The carrier com 
ponent may be initially rigid , such as the case of dry sponge , 
which becomes highly flexible after it becomes wet allowing 
the footwear insert to follow all the contours of any foot 
wear , insert or orthotic on which it is overlaid , and likewise , 
allowing the instant cold pack of the present invention to 
follow all the contours of any area of the body on which it 
is overlaid . 
[ 0008 ] The personal cooling device may further include at 
least one margin area at one end of the device adjacent to the 
absorbent porous carrier component which provides a space 
to accommodate any negligible amount of liquid or air 
within the device after the reactants are mixed and absorbed 
by the carrier component . Preferably , the personal cooling 
device also includes an adhesive , e . g . , around a perimeter 
thereof , to allow the device to adhere to a user ' s body area 
hands - free or a strip ( s ) or a piece ( s ) of adhesive on a bottom 

SUMMARY 
10005 ] The present invention overcomes the drawbacks of 
the prior art and provides an economical , disposable , per - 
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components set forth in the following description or illus 
trated in the drawings . The invention is capable of other 
embodiments and of being practiced or being carried out in 
various ways . Also , it is to be understood that the phrase 
ology and terminology used herein are for the purpose of 
description and should not be regarded as limiting . The use 
of “ including ” and “ comprising ” and variations thereof is 
meant to encompass the items listed thereafter and equiva 
lents thereof as well as additional items and equivalents 
thereof . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0012 ] FIG . 1 is a cross - sectional side view of a personal 
cooling device in the form of a footwear insert . 
[ 0013 ] FIG . 2 is a top view of the footwear insert illus 
trated in FIG . 1 . 
[ 0014 ] FIG . 3 is a bottom view of the footwear insert 
illustrated in FIG . 1 having two containments . 
100151 . FIG . 4 is a bottom view of the footwear insert 
illustrated in FIG . 1 having one containment . 
[ 0016 ] FIG . 5 is a cross - sectional side view of a personal 
cooling device in the form of a cold pack formed in 
accordance with the present invention . 
100171 FIG . 6 is a top view of the personal cooling device 
illustrated in FIG . 5 . 
[ 0018 ] FIG . 7 is a bottom view of the personal cooling 
device illustrated in FIG . 5 . 
[ 0019 ] FIG . 8 is a side view of an alternative embodiment 
of the personal cooling device having folded edges . 

portion thereof to keep a footwear insert firmly attached to 
the footwear , insole or orthotic on which the insert is 
overlaid . 
[ 0009 ] Also disclosed is a method of providing cooling to 
a portion of a user ' s body which includes the steps of 
providing a personal cooling device having a flexible non 
porous upper component , a flexible non - porous lower com 
ponent , a porous absorbent carrier component , at least one 
dry chemical reactant distributed over the surface area of the 
carrier component , and at least one containment adapted to 
hold at least one liquid chemical reactant , wherein said 
upper and lower components are inseparably sealed to each 
other at their respective perimeters and form a volume 
adapted to encapsulate said carrier component , dry chemical 
reactant ( s ) and said at least one containment therebetween ; 
and applying pressure to rupture the frangible containment 
to release the at least one liquid chemical reactant ; absorbing 
the at least one liquid chemical reactant by the carrier 
component to mix with and activate the at least one dry 
chemical reactant to produce an endothermic reaction , such 
that the distribution of the at least one dry chemical reactant 
on the carrier component and absorption of the resulting 
cooling substance by the carrier component provide a sub 
stantially even temperature distribution of such resulting 
cooling substance along the entire surface area of the device 
irrespective of the pull of gravity and orientation . The device 
is preferably a disposable , economical , flexible footwear 
insert overlay which can conform to any contours of any 
footwear , insole or orthotic on which it is overlaid . The 
method may further include the step of applying an adhesive 
which is covered by a release layer , such that when the 
release layer is removed , the adhesive is exposed . Addition 
ally , in one embodiment , the at least one dry chemical 
reactant is urea and the at least one liquid reactant is water . 
[ 0010 ] The present invention also includes a method of 
making a personal cooling device including the steps of 
providing a first flexible , non - porous substrate layer ; placing 
an absorbent , porous carrier component on top of the first 
substrate layer ; distributing at least one dry chemical reac 
tant over the surface of the carrier component ; providing at 
least one liquid filled containment including at least one 
liquid reactant therein which , when mixed with the at least 
one dry chemical reactant creates an endothermic reaction ; 
placing the at least one liquid filled containment on top of 
the carrier component ; providing a second flexible , non 
porous substrate placed on top of the liquid filled contain 
ment ; and sealing at least a perimeter of the first and second 
non - porous substrate layers to encapsulate the carrier com 
ponent , dry chemical reactant ( s ) and at least one liquid filled 
containment . The method of making may also include the 
step of vacuum sealing to thereby tightly hold in place the 
at least one dry chemical reactant and the at least one 
containment relative to the carrier component . Furthermore , 
the at least one containment may include a seal therearound 
to hold the at least one liquid reactant such that at least a 
portion of the seal is adapted to rupture to allow the liquid 
to escape upon application of pressure to the at least one 
containment . Lastly , the method may further include the step 
of applying an adhesive and release layer over the adhesive 
to the non - porous substrate layer . 
[ 0011 ] Before the embodiments of the invention are 
explained in detail with reference to the figures , it is to be 
understood that the invention is not limited in its application 
to the details of construction and the arrangement of the 

DETAILED DESCRIPTION 
[ 0020 ] The present invention is a personal cooling device 
which can provide temporary cooling to a user , e . g . , a 
wearer ' s feet . The present invention is preferably in the form 
of a footwear insert or a cooling pack which may be applied 
to the user ' s body to provide temporary relief from , e . g . , 
discomfort caused by muscle soreness or general foot sore 
ness . In a preferred embodiment , the personal cooling device 
assures even temperature distribution across all contoured 
surfaces to which it is applied irrespective of the orientation 
of the personal cooling device and regardless of the pull of 
gravity . The personal cooling device may take any shape or 
size desired for its intended purpose . 
[ 0021 ] While the making and using of various embodi 
ments of the present invention are discussed in detail below , 
it should be appreciated that the present invention provides 
many applicable inventive concepts which can be embodied 
in a wide variety of designs . The specific embodiments 
discussed herein are merely illustrative of specific ways to 
make and use the invention and various aspects of the 
invention , and do not limit the scope of the present inven 
tion . 
[ 0022 ] Referring to FIG . 1 , the personal cooling device 10 
of the present invention includes a highly flexible , non 
porous upper 2 and lower 4 component or substrate . The 
non - porous upper and lower components may be made 
from , e . g . , a polyethylene film or any other highly flexible , 
non - porous substrate . As shown in FIG . 1 , which is a 
cross - sectional view of a footwear insert made in accordance 
with the present invention , the non - porous upper and lower 
components are overlapped to allow for a perimetrical 
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bonding seal 13 for the device . The perimeter seal 13 may 
be formed by any known means such as , e . g . , thermobond 
ing or ultrasonic sealing . 
[ 0023 ] The personal cooling device 10 also includes a 
porous , absorbent carrier component 6 which is located 
below the upper non - porous substrate 2 . The carrier com 
ponent 6 is preferably a dense , porous , absorbent material or 
combination of materials which is adapted to absorb a liquid 
reactant or combination of liquid reactants . The at least one 
liquid reactant such as e . g . , water , is provided in at least one 
frangible containment 8 provided below the carrier compo 
nent and above the lower non - porous substrate 4 . At least 
one dry chemical reactant 12 , such as e . g . , urea to produce 
an endothermic reaction is distributed over the surface area 
of the carrier component 6 . 
[ 0024 ] . In a preferred embodiment , the endothermic reac 
tion which provides a cooling effect uses at least one dry 
chemical reactant 12 which is a mixture of approximately 
50 % powdered prilled urea and approximately 50 % urea 
prills . The urea prills are larger in particle size than the 
powdered prilled urea . This mixture has been found to 
provide both instant and sustained cooling for a desired time 
period . The cooling effect typically lasts for up to approxi 
mately ten ( 10 ) minutes , which is sufficient to provide 
cooling relief to a user ' s foot when used as a footwear insert 
or body when used as a cold pack . As noted above , the at 
least one dry chemical reactant 12 is distributed over the 
surface area of the carrier component 6 to provide an even 
cooling effect over the entire surface area of the device . 
10025 ] . The carrier component 6 may be formed as a single 
continuous unit with the at least one dry chemical reactant 
provided on a top or bottom surface thereof . Alternatively , 
the carrier component 6 may be formed from at least two 
layers and the at least one dry chemical reactant may be 
distributed between the layers of the carrier component . A 
still further embodiment includes a carrier component in the 
form of shredded , absorbent sponge - like pieces wherein the 
at least one dry chemical reactant is distributed among the 
carrier component pieces . In yet a further embodiment , the 
carrier component 6 may be infused or impregnated with the 
at least one dry chemical reactant within the porous structure 
of at least one layer of absorbent material . The at least one 
dry chemical reactant may also be held in place on the 
carrier component by means of adhesion , infusion or simply 
filling the pores of the porous carrier component . Preferably , 
the carrier component may be formed from sponge , cellu 
lose , pressed cotton , paper , wood pulp or any other porous , 
absorbent material known to those skilled in the art . 
10026 ] As noted above , the personal cooling device of the 
present invention includes at least one containment 8 for at 
least one liquid reactant . As shown in FIG . 1 , two contain 
ments are provided ; however , it is to be understood that any 
number of containments of any different size and shape may 
be used . The containment 8 may be made from any material 
which holds the at least one liquid reactant and be frangible , 
such as e . g . , cellophane . In a preferred embodiment , the at 
least one liquid reactant provided in the containment 8 is 
water and the at least one dry chemical reactant is urea as 
discussed above . The containment 8 is designed to burst 
from applied pressure , such as by hand pressure . In order to 
make the containment 8 more easily burstable , the contain 
ment may include at least one highly frangible seam or seam 
portion 17 , as shown in FIG . 3 . In a preferred embodiment , 
one side seam is non - frangible 15 ( FIG . 3 ) whereas the other 

three sides are frangible seams e . g . , in the case of a rect 
angle . The three frangible seams are provided to increase the 
ability to burst the at least one containment by hand pres 
sure . 
[ 0027 ] The personal cooling device of the present inven 
tion includes an upper and lower non - porous component 
which are sealed together along the outer perimeter to 
encapsulate and hold the carrier component , dry chemical 
reactant ( s ) and at least one liquid filled containment . In a 
preferred embodiment , the perimeter seal is also accompa 
nied by a vacuum sealing process to eliminate air between 
the sealed upper and lower non - porous components 2 , 4 , as 
shown in FIG . 1 . The vacuum sealing provides various 
benefits including holding the dry chemical reactant ( s ) in 
place either on or between the layers of the carrier compo 
nent to assure distribution of the dry reactant ( s ) over the 
surface area of the carrier component . Vacuum sealing also 
holds the liquid filled containment ( s ) in place relative to the 
carrier component . By vacuum sealing either a footwear 
insert preferred embodiment or an instant cold pack pre 
ferred embodiment , all the components are held fast during 
shipping , retail display , transportation by the consumer and 
before use . Furthermore , the use of vacuum sealing elimi 
nates substantially all of the air from in between the sealed 
upper and lower non - porous components . 
[ 0028 ] FIG . 2 is a top elevation view of the personal 
cooling device as shown in FIG . 1 . As shown in FIG . 2 , there 
is a margin area between the carrier component and the 
perimeter seal 13 for the upper and lower non - porous 
components . As shown in FIG . 2 , the margin area provided 
at a top end portion of the device 14 is larger than the margin 
area at the sides and bottom portion 16 of the device . The 
margin area allows any negligible air or water which may be 
present after bursting the containment and activating the at 
least one dry chemical reactant a place to go . In the case of 
a footwear insert , the larger margin area 14 falls in the toe 
area of the footwear insert . Thus , any small amount of air or 
liquid not absorbed by the carrier component naturally 
congregates in the larger margin area 14 and forms a slight 
" pillow ” effect . This margin or pillow fits neatly between the 
ball of the wearer ' s feet and the pads of their toes to provide 
cooling and additional comfort . 
[ 0029 ] As previously discussed , the absorbent carrier 
component absorbs the liquid reactant ( s ) upon bursting the 
containment ( s ) . Since the carrier component 6 is formed 
from a sponge - like material in a preferred embodiment , in 
the case of a footwear insert , in the usual toe to heel 
movement of walking , the carrier component presses down 
on the toe area to the heel area in sequence over and over 
again with each step . When the toe area , for example , is 
pressed upon , the sponge releases some of the cooling 
liquid , to be immediately soaked up again into the toe area 
as the foot presses down on the heel area , thereby releasing 
some of the cooling liquid from the heel area , and so on . This 
constant releasing and soaking up of some liquid becomes a 
massage - like experience for extra comfort , if the wearer 
exaggerates this natural occurrence by a rocking back and 
forth motion of their feet , either while standing , sitting in 
place or walking . To enhance this massage - like effect , the 
upper non - porous component may include a textured or 
embossed pattern . 
[ 0030 ] Referring to FIG . 3 , the personal cooling device 
may also include at least one adhesive strip 18 or an 
adhesive ( s ) of any size or shape on the bottom surface of the 
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device . For example , the adhesive may be a double - sided 
strip having one surface applied to the bottom non - porous 
component 4 of the device . The adhesive strip 18 may 
include a release layer made from , e . g . , coated paper or 
plastic which is meant to be removed by the consumer prior 
to use . With respect to a footwear insert , the adhesive strip 
is provided on the bottom of the insert to hold the device in 
place with respect to the footwear in which it is placed or on 
which it is placed in the case of flip flops and other sandals 
as well as on all contours of any orthotic or insole on which 
it is overlaid . The adhesive strip is sticky enough to hold the 
device in place , yet leaves no trace of adhesive behind . Such 
adhesives are well known by those of ordinary skill in the 
art . In the case of a cooling pack , it is preferred that the 
adhesive be compatible for use directly on the skin of the 
consumer . 
[ 0031 ] As shown in FIG . 3 , the personal cooling device 
includes two containments which together span the length of 
the carrier component . The non - frangible side 15 is designed 
not to rupture upon applied pressure and three seams 17 are 
designed to rupture upon applied pressure thereby releasing 
the liquid reactant ( s ) contained therein . As will be appreci 
ated by those skilled in the art , only one frangible seam or 
portion of a seam needs to be adapted to be ruptured to allow 
the liquid reactant to be expelled from the containment . 
Furthermore , the containments are sized only to hold the 
specific amount of liquid reactant ( s ) necessary to mix with 
the dry reactant ( s ) to create the resulting actual cooling 
temperature which is distributed over the entire surface area 
of the device . 
[ 0032 ] FIG . 4 illustrates the personal cooling device as 
shown in FIG . 1 using only a single liquid filled contain 
ment . In this embodiment , the containment is centrally 
located relative to the carrier component having the dry 
chemical reactant distributed thereon . The containment may 
be any shape or size , provided that it is adapted to rupture , 
holds the appropriate amount of liquid reactant ( s ) , and 
releases the liquid for mixing with the dry chemical reactant 
( s ) to create the cooling effect . As noted above , there may be 
any number of liquid filled containments depending on the 
design , from one to many containments . Furthermore , the at 
least one containment may be made from any known liquid 
tight substrate to create the containment . By way of example 
only , the containment may be made from cellophane or the 
same material as the non - porous upper and lower compo 
nents , such as a thin polyethylene film . The containment 
may be formed with the same sealing techniques as those 
described above with respect to the perimeter seal for the 
device . The frangible seam or seal may be made by weak 
ening the seam , for example , by providing perforations 
along the length of the seam to decrease the pressure needed 
to burst the containment . 
[ 0033 ] Referring to FIGS . 5 - 7 , the present invention in the 
form of an instant cold pack to be applied to any area of the 
body is illustrated . FIG . 5 is a cross - sectional view of the 
personal cooling device which includes upper 2 and lower 4 
non - porous components , preferably in the form of a plastic 
film such as polyethylene . Between the upper and lower 
components , there is provided an absorbent porous carrier 
component 6 , a layer of dry chemical reactant ( s ) 12 such as 
urea , distributed over the surface area of the carrier com 
ponent and at least one containment 8 for holding a liquid 
reactant ( s ) , such as water , for creating an endothermic 
reaction with the dry chemical reactant ( s ) . Similar to FIG . 1 , 

the upper and lower components are overlapped and sealed 
along the perimeter . Prior to complete sealing , it is preferred 
to vacuum seal the device to remove air and tightly hold the 
at least one containment , carrier component and dry chemi 
cal reactant ( s ) in place during shipping , display , consumer 
transport and before use . 
[ 0034 ] FIG . 6 is a top view of the personal cooling device 
shown in FIG . 5 . As shown in FIG . 6 , the device 10 includes 
a single liquid filled containment 8 and the carrier compo 
nent is sized to leave a margin area 20 between the carrier 
component 6 and the perimeter seal 13 . As discussed above , 
the containment 8 includes a plurality of frangible seals 
indicated by double lines in the embodiment illustrated in 
FIG . 6 . 
[ 0035 ] FIG . 7 is a bottom view of the personal cooling 
device 10 as shown in FIG . 5 . The bottom preferably 
includes a skin compatible adhesive 18 which may be 
applied along the outer perimeter of the device for applica 
tion to the user for hands - free use . The device 10 also 
preferably includes a release liner 22 to cover and protect the 
adhesive . 
[ 0036 ] FIG . 8 illustrates an alternative embodiment of the 
personal cooling device which uses an upper and / or lower 
non - porous component having folded edges similar to an 
accordion . The folded edges as shown in the side view of 
FIG . 8 provide a space to accommodate any negligible water 
or air that may still remain after the endothermic reaction has 
taken place within the device , e . g . , in the footwear insert 
embodiment . By using the folded layer , there is no need to 
vacuum seal to remove any excess air and the margin area 
between the carrier component and perimeter seal becomes 
unnecessary . In this embodiment , the non - porous compo 
nent having the folded edges may be made from any known 
plastic film or coated paper which can create an air - tight seal 
with the other non - porous component to encapsulate the 
carrier component , dry chemical reactant ( s ) and liquid filled 
containment ( s ) . By way of example only , the dry chemical 
reactant ( s ) may be urea for providing a cooling affect . In use , 
the folded edge , when pressure is applied by e . g . , a person 
walking on the footwear insert , will create space to accom 
modate any negligible air or water that might be present after 
the endothermic reaction has taken place . The remaining 
components of the personal cooling device as shown in FIG . 
8 are the same as those shown in FIGS . 1 - 7 . 
[ 0037 ] The present invention is also directed to a method 
for making and for using a personal cooling device . The 
method of making the device includes the steps of providing 
a first flexible , non - porous substrate layer , placing an absor 
bent , porous carrier component on top of the first substrate 
layer , distributing a dry chemical reactant ( s ) over the surface 
of the carrier component , providing at least one liquid filled 
containment including a liquids ) which , when mixed with 
the dry chemical reactant ( s ) creates an endothermic reaction , 
placing the at least one containment on top of the carrier 
component , providing a second flexible non - porous sub 
strate placed on top of the at least one liquid filled contain 
ment , and sealing a perimeter of first and second non - porous 
substrate layers to encapsulate the carrier component , dry 
chemical reactant ( s ) and at least one liquid filled contain 
ment . The method further includes the step of vacuum 
sealing the first and second non - porous substrate layers to 
thereby tightly hold in place all the components of the 
device , especially maintaining a distribution of dry chemical 
reactant ( s ) over the surface area of the carrier component . 
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The distribution of the at least one dry chemical reactant 
over the carrier component assures that , upon rupturing the 
at least one containment , the endothermic chemical reaction 
is evenly provided over the entire surface area of the carrier 
component . Moreover , since the at least one liquid reactant 
is absorbed by the absorbent porous carrier component , the 
resulting actual cooling provided by the device is consis 
tently evenly distributed over the entire surface of the device 
irrespective of gravity and orientation with respect to the 
ground , e . g . , when the consumer is using footwear inserts of 
this technology while keeping their feet in a raised position , 
such as upon the arm of a park bench . 
[ 0038 ] The method of manufacture may further include 
the step of forming the at least one containment to include 
a seam having at least a portion thereof which is more easily 
ruptured than the remainder of the containment . As dis 
cussed above , the containment provides a structure for 
holding at least one liquid reactant such as , e . g . , water . The 
containment may be made from film such as , e . g . , cello 
phane having a liquid - tight seal therearound having at least 
one frangible portion to encapsulate the required volume of 
water . The purpose of the containment is to hold the at least 
one liquid reactant until it is desired to release the liquid to 
start the endothermic chemical reaction . As shown in FIG . 3 , 
while the containment may take any size or shape , the 
containment in the form of a rectangle preferably includes at 
least one side seam or seal which is more easily ruptured due 
to applied pressure , e . g . , by squeezing the containment by 
hand pressure . The seam or seal may be made more easily 
rupturable by adding perforations or by simply making a 
weaker seal . Any known method to those skilled in the art 
to make a weaker seal portion at some point in the contain 
ment seal is contemplated by the scope of the invention . 
[ 0039 ] The present invention is also directed to a method 
of providing cooling to a target area of a user , such as , e . g . , 
a footwear insert adapted to fit as an overlay on any 
footwear , orthotic or insole . The personal cooling device 
preferably includes a flexible non - porous upper component , 
a flexible non - porous lower component , a porous absorbent 
carrier component including at least one dry chemical reac 
tant distributed over the surface area of the carrier compo 
nent , and at least one containment adapted to hold at least 
one liquid chemical reactant . The upper and lower compo 
nents are inseparably sealed to each other at their respective 
perimeters to form a volume adapted to encapsulate the 
carrier component , dry chemical reactant ( s ) and the at least 
one containment therebetween . By applying pressure , the 
containment is ruptured to release the at least one liquid 
chemical reactant which is absorbed by the carrier compo 
nent to activate the at least one dry chemical reactant to 
produce an endothermic reaction , such that the distribution 
of the at least one dry chemical reactant on the carrier 
component provides an even temperature distribution over 
the entire surface area of the footwear insert irrespective of 
the pull of gravity and orientation of the footwear insert with 
respect to a walking surface . Alternatively , as discussed 
above , the cooling device of the present invention may be a 
cold pack which may be applied directly to a portion of the 
human body for relief from pain or discomfort . 
[ 0040 ] The method of use also includes the step of pro 
viding an adhesive on the device to keep it in place when 
used as a footwear insert and to hold it to a user ' s body , 
hands free in the case of a cold pack . Thus , the method of 
use may include providing an adhesive to a bottom layer of 

the cooling device and removing a protective backing to 
expose the adhesive for application to any footwear , insole 
or orthotic or portion of a user ' s body . 
[ 0041 ] While this invention has been described with ref 
erence to illustrative embodiments , this description is not 
intended to be construed in a limiting sense . Various modi 
fications and combinations of the illustrative embodiments 
as well as other embodiments of the invention will be 
apparent to persons skilled in the art upon reference to the 
description . It is , therefore , intended that the appended 
claims encompass any such modifications or embodiments . 

1 - 20 . ( canceled ) 
21 . A footwear insert for cooling a user ' s foot , compris 

ing : 
flexible , non - porous upper substrate and lower substrate 

sealed at their peripheries to each other to form a 
laterally elongated interior volume and shaped to con 
form to a contour of an insole of the footwear ; 

an elongated absorbent carrier and at least one frangible 
liquid containment , both inside said interior volume 
and both extending in area along and across the interior 
volume except for peripheral margins within said inte 
rior volume ; 

at least one chemical reactant that also is inside the 
interior volume and is distributed relative to the area of 
the carrier and the at least one containment ; 

said at least one chemical reactant comprising both ( i ) 
individual first particles and ( ii ) individual second 
particles that are larger than the first particles ; and 

said upper and lower substrates being configured to hold 
the carrier , at least one containment , and at least one 
reactant in place between the substrates and maintain 
the at least one reactant distributed relative to the 
carrier ; 

wherein : 
when in contact with each other , the at least one 

reactant and a liquid from the at least one contain 
ment produce an endothermic reaction to thereby 
cause cooling ; 

the at least one containment is configured to rupture in 
response to selected pressure , thereby releasing liq 
uid therefrom to contact the at least one reactant and 
cause even cooling over the area of the carrier ; 

the carrier is flexible following contact with the liquid 
after the at least one containment is ruptured , thereby 
facilitating conformance of the insert to the footwear , 
the insole , or an orthotic in the footwear ; 

the individual first particles and the individual second 
particles in the at least one reactant provide both 
initial and extended cooling , wherein the larger sec 
ond individual particles extend the cooling beyond 
the period provided by the first particles alone ; 

said margins are configured to provide room in said 
interior volume for any excess air remaining in the 
interior volume after said sealing or excess liquid 
after the at least one containment is ruptured and the 
cooling reaction starts ; and 

the absorbent carrier is configured to absorb cooling 
liquid resulting from the endothermic reaction and , 
upon pressure exerted by a user ' s foot to facilitate 
migration of some of the cooling liquid from higher 
pressure portions to lower pressure portions of the 
insert . 
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22 . The footwear insert of claim 21 , wherein said margins 
comprise a margin at a toe portion of the insert and a margin 
at one or both lateral portions of the insert that are between 
the toe portion and a heel portion , and the margin at the toe 
portion is longer than the width of the margin at said one or 
more lateral portions of the insert . 

23 . The footwear insert of claim 22 , wherein said margins 
include a margin at a heel area of the insert . 

24 . The footwear insert of claim 21 , wherein said margins 
include a margin at a heel area of the insert . 

25 . The footwear insert of claim 21 , wherein said at least 
one containment comprises at least two individual frangible 
liquid containments . 

26 . The footwear insert of claim 21 , wherein the at least 
one frangible liquid containment comprises one or more 
weakened portions configured to rupture under pressure and 
thereby release liquid in the insert . 

27 . The footwear insert of claim 21 , wherein the reactant 
comprises at least one dry reactant comprising said indi 
vidual first particles and said individual second particles . 

28 . The footwear insert of claim 21 , in which said carrier 
comprises pores or openings and at least some of said 
individual first particles of the at least one reactant enter into 
such pores or openings . 

29 . The footwear insert of claim 21 , in which said carrier 
comprises one or more porous materials . 

30 . The footwear insert of claim 21 , in which said at least 
one liquid containment encapsulates liquid within a material 
that has at least one weakened portion that facilitates rupture 
under pressure . 

31 . A cooling insert for cooling a user ' s foot in footwear , 
comprising : 

flexible , non - porous upper and lower substrates attached 
to each other to form an interior volume ; 

said substrates being configured to conform to a contour 
of an insole for the footwear ; 

a carrier and at least one frangible liquid containment that 
are one over the other inside said interior volume , 
wherein the carrier extends over substantially the entire 
area of the insert except for peripheral margins of said 
interior volume ; 

at least one chemical reactant distributed over the carrier 
area inside said interior volume of the insert ; 

said at least one chemical reactant comprising both ( i ) 
individual first particles and ( ii ) individual second 
particles that are larger than the first particles ; and 

said interior volume having unwanted air evacuated there 
from to cause the upper and lower substrates to envelop 
and hold the carrier , the at least one containment , and 
the at least one chemical reactant in place in said 
interior volume , with the at least one chemical reactant 
distributed relative to the carrier ; 

wherein : 
the liquid and at least one chemical reactant produce an 

endothermic reaction when in contact to thereby 
cause cooling ; 

the at least one containment is configured to rupture in 
response to selected pressure , releasing a liquid 
therefrom to contact the at least one chemical reac 
tant and cause the endothermic reaction ; 

the individual first particles and the individual second 
particles in the at least one chemical reactant provide 
both initial and extended cooling , wherein the larger 

individual second particles extend the cooling 
beyond the period provided by the first particles 
alone ; 

said peripheral margins are configured to provide room 
in said interior volume for any excess air or liquid ; 
and 

the carrier is configured to absorb cooling liquid result 
ing from the endothermic reaction and upon pressure 
exerted by a user ' s foot to facilitate migration of 
some of the liquid from a higher - pressure area 
toward a lower pressure area of the insert . 

32 . The insert of claim 31 , wherein the at least one liquid 
containment comprises two or more containments . 

33 . The insert of claim 31 , wherein said margins include 
a margin at a toe portion of the insert . 

34 . The insert of claim 33 , wherein said margins further 
include a margin at one or both sides of the insert , wherein 
the length of the margin at the toe portion of the insert is 
greater than the width of the margin at one or both sides of 
the insert . 

35 . The footwear insert of claim 34 , wherein said margins 
include a margin at a heel area of the insert . 

36 . The footwear insert of claim 31 , wherein said margins 
include a margin at a heel area of the insert . 
37 . The insert of claim 31 , wherein the carrier comprises 

absorbent material with pores into which at least some of the 
at least one reactant enters before the endothermic reaction 
starts . 

38 . The insert of claim 31 , wherein the at least one 
reactant comprises a dry reactant . 

39 . A method of making a cooling insert for cooling a 
user ' s foot in footwear , comprising : 

providing a carrier , at least one liquid containment that 
contains liquid and is configured to burst under selected 
pressure and thereby release said liquid , and at least one 
chemical reactant that comprises both individual first 
particles and individual second particles that are larger 
than the first particles , wherein the liquid causes an 
endothermic reaction when in contact with the at least 
one chemical reactant but the at least one containment 
keeps the liquid out of the contact with the at least one 
chemical reactant before bursting ; 

sealing the carrier , the at least one containment , and the at 
least one chemical reactant between an upper substrate 
and a lower substrate that are shaped to conform to a 
contour of an insole of the footwear , with the at least 
one reactant distributed relative to the carrier ; 

said sealing comprising evacuating unwanted air from 
space between the upper and lower substrates , thereby 
facilitating holding the carrier , the at least one liquid 
containment , and the at least one chemical reactant in 
place relative to each other and to the substrates ; 

said sealing further comprising leaving margins surround 
ing at least a portion of the periphery of at least the 
carrier , which margins provide space between the sub 
strates where any excess liquid or excess air can 
migrate after said liquid containment has burst and said 
endothermic reaction has started . 

40 . The method of claim 39 , wherein said leaving margins 
surrounding at least a portion of the periphery of at least the 
carrier comprises a margin at one or both sides of the insert , 
wherein the length of the margin at a toe portion of the insert 
is greater than the width of a margin at one or both sides of 
the insert . 
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41 . The method of claim 39 , further comprising providing 
said insert with an adhesive or non - slip material configured 
to hold the insert only to the footwear or an insole or orthotic 
therein and keep the insert in place in the footwear while a 
user ' s foot is being cooled by said endothermic reaction . 

42 . The method of claim 39 , further comprising providing 
said at least one liquid containment with weakened portions 
configured to break under selected pressure to thereby burst 
the liquid containment . 

* * * * * 


