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(57) ABSTRACT 

A medical wrap includes a flexible, sheet-form substrate 
with a discrete medical function delivery region having a 
Surface adapted to be placed against a patient’s skin to 
provide a desired medical effect. The substrate carries a field 
of fibers exposed on one side thereof for engagement by 
fastener elements, and an array of fastener elements extend 
ing from a side of the Substrate opposite the exposed fibers. 
The fastener elements each have a respective stem extending 
integrally from a film of resin disposed in a band across the 
Substrate and encapsulating Surface features of the Substrate. 
The fastener elements are constructed to Snag the exposed 
fibers when the substrate is wrapped about a patient in an 
overlapping manner, to secure the wrap about the patient 
with the medical function delivery region in a desired 
position. The wrap is useful as a hot or cold pack, medical 
dressing or drug delivery device. 
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MEDICAL WRAPS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of the filing 
dates of U.S. Provisional Applications Nos. 60/434,085 and 
60/494,653, filed Dec. 16, 2002 and Aug. 12, 2002, respect 
fully which are incorporated herein by reference in their 
entirety. 

TECHNICAL FIELD 

0002 This invention relates to conformable, self-secur 
ing wrappings that provide therapy, treatment, and other 
medical functions, and to methods to manufacture and use of 
Such Wrappings. 

BACKGROUND 

0003 Medical wraps or wrappings are employed to wrap 
about portions of the human or animal body for medical 
treatment. Well-known examples include elongated ban 
dages. However, some medical wraps provide functions in 
addition to serving as bindings. For example, some wraps 
structurally support and stabilize broken or sprained limbs 
and joints. Others are employed to hold hot packs or cold 
packs up against the skin. 

SUMMARY OF THE INVENTION 

0004 Conformable, self-securing function-delivery 
wrapping products are fabricated from running length 
unions of molded and other mass-produced Surface fastener 
materials combined with synthetic resin sheet or film. 
Among effective low-cost wrappings provided are products 
intended to be wrapped about the body or its major extremi 
ties for athletic, medical and Veterinary use, for instance to 
deliver cold and hot therapy, enable drug delivery, and 
facilitate measuring and monitoring functions. 
0005 We use the term “surface fasteners” to refer to 
fasteners such as hook and loop fasteners in which molded 
hook elements, such as single hook shapes, mushroom 
shapes, palm tree shapes or of other shapes, releasably 
engage in loop elements as provided by low-cost non-woven 
or light-weight knit materials. The term "surface fasteners' 
as used here also refers to so-called “self-engaging fasten 
ers that have fastener elements of one or more kinds that 
engage with like fasteners on another Surface and to fastener 
surfaces of materials that are adhesive or cohesive or oth 
erwise engage with one another by action of overlying 
Surfaces. 

0006. In preferred embodiments, surface fasteners, such 
as male fastening elements or fastener element preforms, are 
continuously produced either at the time of the union or as 
preformed material. In instances in which a surface fastener 
comprises hooks or at least their stems, these are preferably 
formed in mold cavities of a mold roll and a plastic sheet or 
flange is simultaneously formed to enable union with other 
components of the composite. 
0007. The preformed web material may also advanta 
geously be a structural member of the wrapping, or a 
material defining or helping to define the function-delivery 
section of the wrapping. In other examples, a web element, 
for instance preformed plastic sheet or a non-woven mate 
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rial, that is to form part of the wrappings, by heat and 
pressure acting on deformable resin, is joined to another 
preformed material which may be a fastener or function 
delivery component. In many preferred cases the pressure 
for the union is provided by a continuously turning pressure 
roll. 

0008. In cases where a wrapping is constructed for medi 
cal or veterinarian use, the function to be performed with 
respect to a living body may include conditioning, therapy, 
pain relief, detection, monitoring, measuring and diagnosis. 
For instance, the wrapping may apply thermal treatment or 
thermal therapy, either as a hot pack, cold pack, warm pack, 
or thermoelectric unit; it may apply a therapeutic, imaging, 
measuring or monitoring instrument to the body; it may 
apply pressure for Support or measurement; it may apply a 
therapeutic agent. Such as application of a transdermal 
medication under warm conditions enhancing permeation of 
the skin, or it may apply medication Suitable for skin, 
wound, or incisions, etc. 

0009. In one aspect, the invention features a method of 
treating living tissue, the method including providing a wrap 
that includes a flexible, sheet-form substrate having a field 
of fibers exposed on one side thereof for engagements by 
fastener elements. The Substrate also includes an array of 
fastener elements extending from a side of the substrate 
opposite the exposed fibers, the fastener elements each 
having a respective stem extending integrally from a film of 
resin disposed in a band across the substrate, the substrate 
including a pouch in a discrete medical function delivery 
region adapted to be placed against living tissue to provide 
a desired medical effect. The method also includes wrapping 
the wrap about living tissue, with the medical function 
delivery region placed to provide treatment to the tissue, and 
engaging the field of fibers with the fastener elements to 
secure the wrap about the tissue. 
0010. In some cases, the pouch is disposed at one end of 
the Substrate and the method includes placing the function 
delivery region against the tissue to be treated before wrap 
ping the wrap about the tissue. In some cases, the function 
delivery region includes a wound covering and the treat 
ments includes wound protection and fluid absorption. For 
example, the pouch may contain a dressing sponge or other 
absorbent material. 

0011. In some cases, the pouch contains a material sub 
stantially colder than the tissue to be treated, for removing 
heat from the tissue. In some cases, the pouch contains a 
material substantially warmer than the tissue to be treated, 
for heating the tissue. In some cases, the wrap is constructed 
to apply pressure against the tissue when the Substrate is 
wrapped about the tissue and over the pouch under tension. 
0012. In some cases, the fastener elements are disposed in 
a discrete region adjacent to an end of the Substrate. For 
example, the fastener elements may be disposed adjacent to 
an end of the substrate furthest from the pouch. For some 
applications, the Substrate includes a non-fastening, grasp 
able end region extending beyond the region of fastener 
elements. 

0013 In some cases, the substrate is resiliently stretch 
able in a direction extending between the function delivery 
region and the array of fastener elements, and the method 
includes resiliently stretching the Substrate during wrapping 
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and before engaging the field of fibers with the fastener 
elements. The longitudinal resiliency of the Substrate can 
help maintain a shear loading on the fastening elements as 
wrapped, and pressure against the tissue. 
0014. In some cases, the wrap is of a length sized to 
enable wrapping the wrap about an extremity, torso, or head 
of a human being or animal in an overlapped condition, the 
tissue comprising human or animal tissue. For example, the 
tissue may of a human finger, the method including wrap 
ping the wrap about both the finger and an adjacent finger to 
constrain movement of the wrapped fingers. 
0015. In some cases, the pouch contains a functional 
agent in an inactivated State, the method including activating 
the functional agent to begin treatment. For example, the 
functional agent may include unmixed ingredients that, 
when activated by mixing, generate an endothermic reac 
tion, oran ingredient that, when activated by exposure to air, 
generates an exothermic reaction. 
0016 Particularly for applications in which the underly 
ing tissue is tender or damaged, the fastener elements and 
field of fibers are advantageously configured to enable 
removal of the wrap from the tissue by application of a 
peeling force of less than about 0.2 pound of force per 
transverse inch of engaged width of the engaged fastener 
elements, or more preferably less than about 0.1 pound of 
force per transverse inch of engaged width, to limit tissue 
trauma during wrap removal. By “transverse inch of 
engaged width of the engaged fastener elements' we mean 
the effective width of engagement of the fasteners, perpen 
dicular to the applied peel load, across which the engaged 
fasteners develop a peel resisting force. For configurations 
in which multiple, parallel strips of fasteners extend along 
the peel direction, the engaged width is the Sum of the 
engaged widths of each of the fastener strips, for example. 
0017. In some embodiments, the function delivery region 
contains a medicament for medical treatment of the tissue. 

0018. In some cases, the wrap is in an unused state as 
provided, the method further includes, after medical treat 
ment, removing the wrap from the tissue and disposing of 
the removed wrap as waste. 
0019. In some cases, the tissue is of a tree or other 
vegetation. 

0020. In anther aspect, the invention features a medical 
wrap that includes a flexible, sheet-form substrate carrying 
a field of fibers exposed on one side thereof for engagement 
by fastener elements, and an array of fastener elements 
extending from a side of the Substrate opposite the exposed 
fibers, the fastener elements each having a respective stem 
extending integrally from a film of resin disposed in a band 
across the Substrate and encapsulating Surface features of the 
Substrate, the fastener elements constructed to Snag the 
exposed fibers when the substrate is wrapped about the 
living tissue in an overlapping manner, to secure the wrap 
about the tissue. The wrap defines a pouch in a discrete 
medical function delivery region adapted to be placed 
against living tissue to provide a desired medical effect. 
0021. In some cases, the function delivery region is 
disposed at one end of the substrate. 
0022. In some embodiments, the medical wrap is con 
tained in a sealed package with the Substrate wrapped about 
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the end at which the pouch is disposed, with the fastener 
elements releasably Snagging fibers of the Substrate to hold 
the Substrate in a wrapped condition. 
0023 For some applications, the function delivery region 
includes a wound covering. For example, the pouch may 
contain a dressing sponge or other absorbent material. Such 
as a combine dressing. 
0024. In some cases, the pouch contains a material Sub 
stantially colder than normal human body temperature, for 
removing heat from human tissue. In some other cases, the 
pouch contains a material Substantially warmer than normal 
human body temperature, for heating human tissue. In some 
cases, the wrap is constructed to apply pressure against the 
tissue when the substrate is wrapped about the tissue and 
over the pouch under tension. 
0025. In some cases, the fastener elements are disposed in 
a discrete region adjacent to an end of the Substrate. For 
example, the fastener elements may be disposed adjacent to 
an end of the substrate furthest from the function delivery 
region. For some uses, the Substrate includes a non-fasten 
ing, graspable end region extending beyond the region of 
fastener elements. 

0026. In some cases, the substrate is resiliently stretch 
able in a direction extending between the function delivery 
region and the array of fastener elements. In some cases, the 
medical wrap is of a length sized to enable wrapping the 
wrap about an extremity, torso, or head of a human being or 
animal in an overlapped condition. 
0027. In some cases, the pouch contains a functional 
agent in an inactivated State. For example, the functional 
agent may includes unmixed ingredients that, when acti 
vated by mixing, generate an endothermic reaction, or an 
ingredient that, when activated by exposure to air, generates 
an exothermic reaction. 

0028. In some cases, the fastener elements and field of 
fibers are configured to enable removal of the wrap from the 
tissue by application of a peeling force of less than about 0.2 
pound of force per transverse inch of engaged width of the 
engaged width of the engaged fastener elements, to limit 
tissue trauma during wrap removal. For some uses, the 
peeling force is less than about 0.1 pound of force per 
transverse inch of engaged width. 
0029. In another aspect, the invention features a method 
of forming medical wraps for delivering medical functions, 
the method including introducing a sheet-form, flexible 
Substrate into a gap defined by a mold roll and an opposed 
cooperating member, the mold roll defining an array of blind 
cavities shaped to form fastener elements or fastener ele 
ment stems. The method also includes extruding resin into 
the gap to fill the cavities and commingle with Surface 
features of the substrate, thereby forming a band of resin 
extending along the Substrate, with an array of fastener 
element stems extending integrally therefrom. The method 
also includes securing a field of exposed fibers to a surface 
of the Substrate, cutting across the Substrate to form indi 
vidual wraps, each wrap of a length sufficient to extend 
about a human limb and having a segment of the band of 
resin extending thereacross; and providing the wrap with a 
medical function delivery pouch for containing materials 
selected to provide medical treatment to living tissue when 
the wrap is wrapped about the tissue. 
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0030. In some cases, the method further includes, after 
forming the band of resin, forming engageable heads on the 
fastener element stems. 

0031. In some embodiments, the method further includes 
inserting an absorbent pad into the pouch. 
0032. In some case, the method further includes inserting 
an activatable, thermic material into the pouch. 
0033. In some cases, providing the pouch comprises 
attaching a preformed pouch at an end of the Substrate. Such 
as by welding material of the pouch to the substrate. For 
example, the pouch material may be welded to a strip of the 
extruded resin spaced apart from the band of resin having 
fastener element stems. 

0034. In some other examples, adding the pouch includes 
forming a pouch from the Substrate. 

0035) In some constructions, the method further includes 
heat sealing the Substrate to close the pouch with contents in 
the pouch. 

0036). In another aspect, the invention features a medical 
wrap including a flexible, sheet-form Substrate carrying a 
field of fibers exposed on one side thereof for engagement by 
fastener elements. The medical wrap also includes an array 
of fastener elements extending from a side of the substrate 
opposite the exposed fibers, the fastener elements each 
having a respective stem extending integrally from a film of 
resin disposed in a band across the substrate and encapsu 
lating surface features of the substrate, the fastener elements 
constructed to Snag the exposed fibers when the Substrate is 
wrapped about living tissue in an overlapping manner, to 
secure the wrap about the tissue. The fastener elements and 
field of fibers are configured to enable removal of the wrap 
from the tissue by application of a peeling force of less than 
about 0.2 pound of force per transverse inch of engaged 
width of the engaged fastener elements, to limit tissue 
trauma during wrap removal. 
0037 Preferably, the peeling force is less than about 0.1 
pound of force per transverse inch of engaged width. 
0038 Preferably, the fastener elements and field of fibers 
are configured to resist an applied shear load, along the 
wrap, of at least 1.0 pound per square inch of engaged 
fastener area. 

0.039 Preferably, the medical wrap a total weight of less 
than about 150 grams per square meter of overall wrap area 
(more preferably, less than about 120 grams per square 
meter). 
0040. In another aspect, the invention features a thermic 
treatment wrap that includes a flexible, sheet-form substrate 
carrying both a field of fibers exposed on one side thereof for 
engagement by fastener elements, and an array of fastener 
elements extending from a side of the Substrate opposite the 
exposed fibers adjacent one end of the substrate, the fastener 
elements each having a respective stem extending integrally 
from a film of resin disposed in a band across the substrate 
and encapsulating Surface features of the Substrate. The wrap 
defines a pouch containing a material activatable to initiate 
a thermic reaction, for transferring heat with respect to a 
patient about which the wrap is wrapped in overlapping 
manner, with the fastener elements engaging the fibers of the 
Substrate to hold the pouch against the patient. 
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0041. In some cases, the activatable material produces an 
endothermic reaction when activated, for removing body 
heat. In some cases, the activatable material produces an 
exothermic reaction when activated, for warming the 
patient. In some cases, the pouch is disposed at one end of 
the Substrate. In some cases, the thermic treatment wrap is 
contained in a sealed package with the Substrate wrapped 
about the pouch, with the fastener elements releasably 
Snagging fibers of the Substrate to hold the Substrate in a 
wrapped condition. In some cases, the Substrate has a 
nominal width shorter than its length, and wherein the pouch 
is disposed substantially within the width of the substrate, 
such that the wrap effectively envelops the pouch when 
wrapped about the patient, to hold the pouch in place. 
0042 Another aspect of the invention features a medical 
wrap comprising a flexible, sheet-form Substrate with a 
discrete medical function delivery region having a surface 
adapted to be placed against a patient’s skin to provide a 
desired medical effect. The substrate carries a field of fibers 
exposed on one side thereof for engagement by fastener 
elements, and an array of fastener elements extending from 
a side of the substrate opposite the exposed fibers. The 
fastener elements each have a respective stem extending 
integrally from a film of resin disposed in a band across the 
Substrate and encapsulating Surface features of the Substrate, 
and the fastener elements are constructed to engage the 
exposed fibers when the substrate is wrapped about a patient 
in an overlapping manner, to secure the wrap about the 
patient with the medical function delivery region in a desired 
position. 

0043. In several respects, the invention features medical 
wraps that can be made so lightweight and inexpensive as to 
be practically disposable, yet useful for performing critical 
medical functions. In this sense, their disposability can help 
to reduce the need for in-field sterilization of such compo 
nents, and the risk of contamination. By configuring the 
fasteners to have particularly low peel resistance, the wraps 
can be removed without significant trauma to underlying 
tissue, making them particularly useful for wound and burn 
care. Many practical configurations of the wraps are readily 
manufacturable in continuous processes on standard bag 
making equipment, and integrating the fastener components 
into the Substrate of the wraps can significantly reduce the 
complexity and assembly costs of the overall products. 
Moreover, wraps can be produced with particularly low 
overall weights and material costs. 
0044) Details of embodiments are set forth in the accom 
panying drawings and the description below. Other features, 
objects, and advantages will be apparent from the descrip 
tion and drawings. 

DESCRIPTION OF DRAWINGS 

0045 FIG. 1A is a perspective view of a wrapping for a 
human ankle. 

0046 FIG. 1A is a side view of the wrapping shown in 
FIG 1A 

0047 FIG. 1B is a highly magnified diagrammatic view 
of one embodiment of a hook fastener portion of one side of 
the wrapping of FIG. 1A. 
0.048 FIG. 1B' is a further magnified view of one useful 
form of hook. 
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0049 FIGS. 1C and 1C are magnified diagrammatic and 
photographic views, respectively, of a non-woven loop 
fastener material. 

0050 FIG. 1D is a perspective view of the wrapping of 
FIG. 1A shown more fully wrapped about the ankle. 
0051 FIG.1E is a plan view of a composite sheet formed 
by a calender process in which a hook band and a loop band 
are combined with an intervening plastic sheet band, the 
composite sheet cut transversely to the machine direction in 
sections to form an elongated wrapping. 
0.052 FIG. 1F is a diagrammatic, edge view of a wrap 
ping formed of the material of FIG. 1F. 
0053 FIG. 1G is a diagrammatic top view of the wrap 
ping of FIG. 1F wrapped about an ankle and fastened by 
engagement of hooks and loops. 
0054 FIG. 2 is a diagrammatic plan view, and FIG. 2A a 
diagammatic end view, of a calender-forming-and-uniting 
machine producing a continuous composite, flexible web 
material from which wrappings are formed; 
0055 FIGS. 3 and 3A are respectively similar views of a 
calender-forming and molding machine producing a con 
tinuous composite, flexible web material; and 
0056 FIGS. 4 and 4A are respectively similar views of a 
machine performing the functions of FIGS. 2 and 3 while 
producing a single continuous, composite sheet having two 
preformed fastener components and a molded fastener com 
ponent, united in situ as a composite. 

0057 FIGS. 4B and 4C are magnified side views taken on 
lines 4B-4B and 4C-4C respectively on FIG. 4. 
0.058 FIG. 4D is a diagrammatic cross-sectional view 
(thickness grossly exaggerated) of another machine forming 
a material similar to that produced by the machine of FIGS. 
4 and 4A, in this case the hook and loop bands residing on 
opposite sides of the resultant composite. 
0059 FIGS. 5 and 5A are diagrammatic plan and end 
views of a machine forming a continuous, composite flex 
ible material having similarities to that formed in FIG. 4, but 
with much wider bands of hooks and loops. FIG. 5 is a 
magnified partial cross-section taken parallel to the axis of 
the forming roll showing a formation on the mold roll for 
defining a fold axis. 
0060 FIG. 5B is a cross section view taken on line 5B-5B 
of FIG. S. 

0061 FIG. 6 is a transverse cross-section taken on line 
6-6 of FIG. 5. 

0062 FIG. 7 is a perspective view of the sheet-form 
material resulting from the continuous calender roll process 
illustrated in FIGS. 5 and 5A. 

0063 FIG. 7A is a diagrammatic perspective view with 
thicknesses exaggerated of the material of FIG. 7 while it is 
being partially folded. 
0064 FIG. 7B is a perspective view of a flexible wrap 
ping with a formed pouch made of the material of FIG. 7A. 
0065 FIG.7C is a magnified view showing the fold at the 
reduced section at the lower edge of the wrapping of FIG. 
TB. 
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0.066 FIG.7D is an edge view of the embodiment of FIG. 
7B, showing a bulge attributable to a filled pouch. 
0067 FIG. 8 is a diagrammatic, highly magnified cross 
sectional view of the embodiment of FIG. 7B taken on line 
8-8 showing the flexible wrapping wrapped about an object, 
positioning the filled pouch with respect to it. 

0068 FIG. 8A is a further magnified diagrammatic view 
of the end fastening portion of FIG. 8. 

0069 FIG. 9A is a perspective view of a machine for 
forming a conformable wrapping from a Supply of pre 
formed starting material that previously was formed with a 
roll process. 

0070 FIG. 9B is a perspective view of the step of 
inserting a preformed cold pack into the wrapping of FIG. 
7B during the process of FIG.9A. 
0071 FIG. 10 is a partial perspective view and FIG. 10A 
a plan view of the finished embodiment produced by the step 
of FIG. 9B. 

0072 FIG. 10B is a partial diagrammatic side view in 
smaller scale of the step of inserting a preformed, breakable 
water bag and loose chemicals during the process illustrated 
in FIG. 9A to enable an endothermic or exothermic reaction 
in the pouch of the wrapping of FIG. 7B. 
0.073 FIG. 10C is similarly a partial side view of the 
finished embodiment of FIG. 10B. 

0074 FIG. 11 is similarly a partial side view of an 
embodiment of FIG. 7B containing a preformed gel in the 
pouch of the wrapping. 
0075 FIG. 12 is a perspective view illustrating a portion 
of the process employed to make the embodiment of FIG. 
12A. 

0076 FIG. 12A is a plan view of a wrapping made by the 
process illustrated in FIG.9Ahaving a window cut out in the 
pouch area. 

0.077 FIG. 12B is a perspective view of the step of 
inserting a treated gauze pad into the pouch of the wrapping 
of FIG. 12A during the process illustrated in FIG. 9A while 
FIG. 12C is a partially cutaway perspective view of the 
treatment insert. 

0078 FIG. 12D is a side view of the continuous com 
posite sheet during the process illustrated in FIG. 12B and 
Subsequent sealing of the gauze pad. 

0079 FIG. 12E is a perspective view of the finished 
embodiment produced according to FIGS. 12B, 12C, and 
12D. 

0080 FIG. 12F is a plan view of a pressure sensitive 
cover that may hygienically seal the wound dressing until 
uSage. 

0081 FIG. 12G is a plan view of the embodiment of FIG. 
12D folded and inserted in a sterile pack. 

0082 FIG. 13 is a perspective view of another extended 
length, conformable, self-securing, functional wrapping. 

0.083 FIG. 13A is a magnified view of a portion of FIG. 
13 showing a joint at the upper edge. 
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0084 FIGS. 14, 14A, 14B, and 14C illustrate the 
machine and process for forming the material of FIG. 13. 
0085 FIGS. 15 and 15A are perspective views showing, 
respectively, how the sheet is partially and completely 
folded together in forming the wrapping of FIG. 13, FIG. 
15B is a plan view of a completed wrapping and FIG. 15C 
shows a side view of a treatment patch attached to the 
exterior loop surface of the wrapping of FIG. 15A. 
0.086 FIG. 16A is a plan view of two composite sheets of 
preformed starting material with engageable hooks and 
loops respectively. 

0087 FIG. 16B is a plan view of the two sheets of FIG. 
16A joined together. 

0088 FIG. 16C is an edge view of the joined sheets of 
FIG. 16B. 

0089 FIG. 16D is a perspective view of one embodiment 
having the general construction of FIG. 16C. 
0090 FIG.16E is a perspective view of another embodi 
ment having the general construction of FIG. 16C. 
0.091 FIG. 17A is a plan view of a continuous composite 
sheet having bands of engageable hooks and loops. 

0092 FIG. 17B is a plan view of the sheet of FIG. 17A 
folded and welded to itself. 

0093 FIG. 17C is a diagrammatic cross-sectional view of 
the wrapping of FIG. 17B. 
0094 FIG. 17D is a perspective view of one embodiment 
having the general construction of FIG. 17C. 
0.095 FIG. 17E is a perspective view of another embodi 
ment having the general construction of FIG. 17C. 
0.096 FIG. 18 is a perspective view illustrating forming 
a wrapping of another construction. 
0097 FIG. 19 is a side view of a flat bag sealing system 
for making the wrapping of FIG. 18. 

0.098 FIG. 19A is a cross-section view of the continuous 
web without welds in the process performed by the system 
of FIG. 19. 

0099 FIG. 19B is a cross section view of the continuous 
web with welds in the process performed by the system of 
FIG. 19. 

0100 FIG. 20 is a plan view of a wrapping of another 
construction with an empty pouch. 
0101 FIG. 20A is a cross section view of the wrapping of 
FIG. 20. 

0102 FIG.20B is a plan view of the wrapping of FIG. 20 
with a filled pouch. 
0103 FIG.20C is a side view of a system for making the 
wrapping of FIG. 20. 

0104 FIG. 20D is a cross section view of the continuous 
web in an intermediate step in the process performed by the 
system of FIG. 20O. 

0105 FIG. 20E is a cross section view of the continuous 
web in the last step of the process performed by the system 
of FIG. 20O before cutting off individual wrappings. 
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0106 FIG. 20F is a cross section view of another form of 
the continuous web in the last step of the process performed 
by the system of FIG. 20O before cutting off individual 
Wrappings. 

0.107 FIG. 21 is a plan view of non-woven loop material 
to be folded to form a wrapping. 
0.108 FIG. 21A is a plan view of a wrapping constructed 
from the material of FIG. 21. 

0109 FIG. 21B is a view of the material of FIG. 21 
folded to form a wrapping with a pouch. 

0110 FIG. 21C is a cross section view of the wrapping of 
FIG 21 A. 

0.111 FIG. 21D is a diagrammatic, perspective view of a 
flat bagging system for making the wrapping of FIG. 21A. 

0112 FIG. 21E is a cross section view of the continuous 
web in the process performed by the system of FIG. 21D 
before welds are formed. 

0113 FIG. 21F is a cross section view of the continuous 
folded material of FIG. 21 in the process performed by the 
system of FIG. 21D. 
0114 FIG. 22 is a plan view of a wrapping of another 
construction. 

0115 FIG. 22A is a cross section view of the wrapping 
shown in FIG. 22. 

0116 FIG. 22B is a cross section view of an edge weld 
in the wrapping shown in FIG. 22. 
0.117 FIG.22C is a side view of a flatbagging system for 
making the wrapping shown in FIG. 22. 

0118 FIG. 22D is a cross section view of the continuous 
web in an intermediate step in the process shown in FIG. 
22C. 

0119 FIG. 23 is a plan view of a wrapping of another 
construction. 

0120 FIG. 23A is a cross section view of the wrapping 
shown in FIG. 23. 

0121 FIG. 23B is a cross section view of a flat bagging 
system for making the wrapping shown in FIG. 23. 

0.122 FIG. 24 is a plan view of a wrapping of another 
construction. 

0123 FIG. 24A is a cross section view of the wrapping 
shown in FIG. 24. 

0.124 FIG. 24B is a magnification of a sealing assembly 
at the edge of the pouch flap of the wrapping shown in FIG. 
24. 

0.125 FIG. 24C is a side view of the flat begging system 
for making the wrapping shown in FIG. 24. 

0.126 FIG. 24D is a cross section view of the continuous 
web in an intermediate step in the process shown in FIG. 
24C. 

0.127 FIG. 24E is a cross section view of the continuous 
web in the step before cutoff in the process shown in FIG. 
24C. 
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0128 FIG. 25 is a plan view of a wrapping of another 
construction shown as part of a continuous web. 
0129 FIG. 25A is a side view of the wrapping of FIG. 25. 
0130 FIG. 25B is a magnification of the end of the 
continuous web shown in FIG. 25. 

0131 FIG. 25C is a magnified cross section view of the 
welds being formed to make the wrapping shown in FIG. 25. 
0132 FIG. 25D is a side view of the flat bagging system 
for making the wrapping shown in FIG. 25. 
0.133 FIG. 25E is a cross section view of the continuous 
web before welding in the process shown in FIG. 25D. 
0134 FIG. 26 is a plan view of the continuous web that 
forms wrappings of another construction. 
0135 FIG. 26A is a side view of the continuous web 
shown in FIG. 26. 

0136 FIG. 26B is a side view of a flatbagging system for 
making the wrapping shown in FIG. 26. 
0137 FIG. 26C is a cross section view of the continuous 
web before welding in the process shown in FIG. 26B. 
0138 FIG. 26D is a plan view of the weld heads used in 
the process shown in FIG. 26B. 
0139 FIG. 26E is a perspective view of a pouching 
system alternately used to make the wrapping shown in FIG. 
26. 

0140 FIG. 27 is a plan view of a wrapping of another 
construction. 

0141 FIG. 27A is a side view of the wrapping shown in 
FIG. 27. 

0142 FIG. 27B is a side view of a flatbagging system for 
making the wrapping shown in FIG. 27. 

0143 FIG.27C is a plan view of the continuous web after 
printing in the system shown in FIG. 27B. 
014.4 FIG. 27D is a side view of the flat bagging system 
for making the wrapping shown in FIG. 27. 

014.5 FIG. 27E is a plan view of the continuous web in 
the system shown in FIG. 27B. 
0146 FIG. 28 is a plan view of a wrapping of another 
construction. 

0147 FIG. 28A is a side view of the wrapping shown in 
FIG. 28. 

0148 FIG. 28B is a plan view of an upside down medici 
nal patch used with the wrapping shown in FIG. 28. 

014.9 FIG. 28C is a cross section view of one embodi 
ment of the medicinal patch taken along line 28C-28C of 
FIG. 28B. 

0150 FIG. 28D is a cross section view of another 
embodiment of the medicinal patch taken along line 28D 
28D of FIG. 28B. 

0151 FIG. 29 is a cross section view of a self securing 
wrapping with a bag having a closure. 

0152 FIG.29A is a plan view of the wrapping of FIG. 29. 
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0.153 FIG. 29B is a diagrammatic, highly magnified 
cross-sectional view of the wrapping of FIG. 29 showing the 
flexible wrapping wrapped about an object, positioning the 
filled pouch with respect to it. 
0154 FIG. 30 is a diagrammatic plan view, FIG. 30A is 
a cross section view, and FIG.30B a diagrammatic end view, 
of a calender-forming-and-uniting machine producing a 
continuous composite, flexible web material from which 
wrappings with bags are formed. 
0.155 FIG. 31 is a perspective view of a flat bag making 
machine for making the wrappings of FIG. 29. 
0156 FIG. 32 is a cross section view of a self securing 
wrapping with a bag having a closure. 
O157 FIG.32A is a plan view of the wrapping of FIG. 32. 
0158 FIG. 32B is a diagrammatic, highly magnified 
cross-sectional view of the wrapping of FIG. 32 showing the 
flexible wrapping wrapped about an object, positioning the 
filled pouch with respect to it. 
0159 FIG.33 is a perspective view of a flat bag making 
machined for making the wrappings of FIG. 32. 
0.160 FIG. 34 is a perspective view of a wrapping with a 
wound care dressing. 
0.161 FIG. 34A is a cross section view of the wrapping of 
FIG. 34. 

0162 FIG. 35 is a perspective view of the wrapping of 
FIG. 34 folded up for storage. 
0163 FIGS. 36, 36A, 36B and 36C are views of steps in 
the use of the wound care wrapping of FIG. 34 to bandage 
a wound on an inner thigh. 
0164. Like reference symbols in the various drawings 
indicate like elements. 

DESCRIPTION OF EMBODIMENTS 

0.165 A specific product 2, illustrated in FIGS. 1A and 
1D, is an extended, flexible, self-securing, function-deliver 
ing wrapping having broad fields of engageable hook and 
loop fasteners 4 and 6, respectively. The product 2 is shown 
being wrapped about an ankle 8. The field of loop fasteners 
6 disposed on the inside Surface is arranged to engage the 
field of hooks 4 on the outside of the wrapping. The 
wrapping defines a functional Zone 10, which can be held 
with desired pressure upon an injured region of the ankle by 
appropriate user-applied tension as the wrapping is applied 
while the corresponding portion of the field of loops 6 
progressively engage upon corresponding portions of the 
field of hooks. In this case the entire wrapping is secured, 
with no free end to dangle or be cut away. 
0166 Such products are conveniently manufactured by 
uniting a preformed web of loop material with a running 
length or lengths of plastic hooks, or hook preforms that are 
Subsequently finished into loop-engageable hooks. Appro 
priate weld are formed to define the functional region, and 
the continuous material is cut at a selected repeat length, 
either to complete the wrapping, or to complete a Subas 
sembly of it. 
0.167 As a specific example, shown by FIG. 1B, the hook 
fasteners 4 may be of molded form available from Velcro, 
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USA under designation CFM29, shown magnified in FIG. 
1B'. Its dimensions are H of 0.0149 inch and R of 0.0015 
inch. As a specific example, referring to magnified FIG. 1C, 
a loop material 12 may for instance be non-woven hook 
engageable material, available from Velcro, USA as loop 
L3310, shown diagrammatically in FIG. 1C", formed accord 
ing to techniques shown in U.S. Pat. NO. 6,342,285, the full 
content of which is hereby incorporated by reference. In 
other cases of hook and loop construction, other low-cost 
hook forms and loop materials may be employed, for 
instance hooks formed by post-forming molded stems and 
loops formed by light weight, inexpensive knit materials, for 
instance knitted loop material having a weight of less than 
4 ounces per square yard, preferably less than 2 ounces per 
Square yard. 

0168 In cases where the wrapping 2 is used to apply a 
wound dressing or other therapy to a wound or tender area, 
the hooks 4 are designed to peel easily off from the loops 6, 
yet resist substantial shear loads of at least about 1.0 pound 
per square inch of engaged fastener area. The particularly 
low peel resistance, preferably a maximum of about 0.2 
pounds of force per transverse inch of engaged width of the 
engaged hooks and loops, or even lower than about 0.1 
pounds of force per transverse inch of engaged width for 
Some applications, allows a paramedic or other user to 
release the wrapping 2 easily to limit additional trauma and 
pain to the wound while removing the functional area 10 
from the wound or tender tissue. This preferable low peel 
design of the hooks 4 and the loops 6 also applies to other 
embodiments of wound and therapeutic wrappings 
described below. 

0169. For the product of FIGS. 1D and 1E and many 
other products, union of continuous components into a 
continuous composite starting material for the wrapping is 
accomplished by action of pressure and heat produced by 
roll action. Examples of that are shown in FIGS. 2 and 2A, 
3 and 3A, 4 and 4A, 4B and 18. 

0170 The apparatus and method employing a modifica 
tion of the apparatus depicted in FIGS. 4 and 4A can produce 
the product 2 illustrated diagrammatically in FIGS. 1D and 
1E. The apparatus 14 produces composite material 16. The 
roll 18 is not employed and the web material 20 provided at 
roll 22 is of width corresponding to the width of the pattern 
of hook molds 24 on the mold roll 26. A cut length 28 of this 
composite material 16 may be joined at 30, as shown in FIG. 
1A, to a pouch structure 32 formed, e.g., of preformed 
plastic film or one or both sides. Referring to FIG. 1A', a 
band of preformed plastic film 34 is molded at joints 30 and 
36 to the hook side of the composite material 16. Hooks 4 
within the pouch 32 are thus able to engage and a pack (not 
shown) having loop material con a matching face may be 
inserted into the pouch 32. The function Zone 10 includes the 
pouch 32. 

0171 Referring further to FIGS. 1E and 1F, sections 38 
and 40 of continuous length include complementary Surface 
fasteners (e.g., hooks 4, loops 6) on opposite sides of a 
wrapping 42 of FIG. 1F formed along lines 44 from a 
running length of material 46 shown in FIG. 1E. The 
functional Zone 10, positioned here between fastener sec 
tions 38 and 40, can be constructed and arranged to receive 
additional material to provide a function (beyond mere 
securing of the wrapping 42) with respect to the body (e.g., 
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8) about which the wrapping 42 is wrapped. The function is 
performed by direct action of a suitable delivery member of 
the wrapping 42 upon the body 8 or by the wrapping 42 
serving as a carrier for a device or material that performs the 
function. The wrappings 2, 42, in diagrammatic FIGS. 1D 
and 1F, are sized to extend about the girth of the object 8 
being wrapped and to overlap upon itself. In FIG. 1G, the 
wrapping 42 is shown wrapped about ankle 8 (shown 
diagrammatically) and fastened as illustrated. Loop engage 
able hooks 4 on one side of the wrapping 42 are engaged by 
a band of hook-engageable loops 6 on the other side. At 
intervals, the composite sheet 50 of FIG. 1E is cut along the 
lines 44 in a direction transverse to the machine direction 
MD, in other words, transverse to the direction in which the 
composite continuous sheet 50 is produced by the pressure 
action. Generally, the completed wrapping 42 is constructed 
to cause it function delivery section 10 to be pressed against 
the part 8 of the body to which it is applied through tension 
borne by complementary releasable Surface fasteners, in the 
embodiment shown, hook and loop fastener components. 
0172 For more particulars of one example of manufac 
turing a continuous, composite material for a function 
delivering wrapping, reference is made to FIGS. 2 and 2A. 
A preformed material 52, for instance a material defining 
hook-engageable loops 6 on one side, is introduced as a 
continuous running length from Supply roll 54 into a cal 
ender stack 56 comprised of rolls 58 and 60. The calender 
stack 56 is constructed and arranged to produce a length 
wise continuous flat, thin plastic sheet 62 by calender action 
upon a relatively thick sheet of hot, deformable resin 64. The 
resin 64 is furnished through a flat die 66 of an extruder 68. 
In an example, the plastic sheet 62 produced by the calender 
stack 56 has width W, for instance 17 inches, and the 
preformed material 52 being introduced to the calender stack 
56 has width W, for instance 7 inches. The preformed 
material 52 is applied as a continuous machine-direction 
band upon the plastic sheet 62 being continuously formed by 
the resin material 64 being introduced into the nip of the 
calender stack 56. Under pressure produced by calender rolls 
58 and 60, the preformed material 52 becomes embedded or 
in situ laminated to one side of the plastic sheet 62 being 
formed. In this example, plastic sheet 62 being formed is 
wider than the segment of preformed material 52, and the 
preformed material 52 is introduced inwardly of one edge of 
plastic sheet 62 (In other cases the preformed material 52 
and the plastic sheet 62 may be coterminous to the edges or 
the preformed material 52 may extend transversely slightly 
or, in important cases, far beyond a wide or narrow resin 
sheet being formed). 
0.173) In the case illustrated in FIGS. 2 and 2A, where 
preformed material 52 is loop defining material with loops 
6, the outer edge of the preformed material 52 is spaced 
inwardly from the edge of the plastic sheet 62 a distance W. 
for instance 1.5 inch. A continuous length composite sheet 
70 is a sheet of continuous plastic of Winches width with 
a W inch wide band 72 of loop material near but spaced 
from one edge. The continuous length composite 70 serves 
as a low cost multi-featured preform material for manufac 
ture of conformable wrapping products (e.g. 2, 42). A 
completed self-securing wrapping material (e.g., 2, 42) may 
be formed by joining a preformed band of loop-engageable 
hooks 4 to an approximately selected region of the resultant 
composite sheet 70. Preferably, the band of hooks 4 is 
formed by molding synthetic resin (e.g., 64) as will be 
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described. Joining the preformed band of hooks 4 to the 
composite sheet 70 may be done by heat sealing of com 
patible surfaces of the hook band 4 and the preformed 
composite 70 or by other joining techniques such as by 
pressure-sensitive or curable adhesives. Afterwards, the 
material is processed to produce the completed wrapping 
(e.g., 2, 42), for instance employing techniques described 
below. 

0174 Advantageously for many of these embodiments, 
the roll formed sheet 62 of the composite 70 and a subse 
quently joined preformed band of molded loop-engageable 
hooks or hook preforms are of the same or weld-compatible 
resin and integral welding flanges or other weld regions are 
provided on the hook band. For instance both the material of 
sheet 62 and the material of the separately hook band or a 
joining flange associated with the hook band are both of 
polyethylene, PVC, polypropylene or nylon, including 
copolymers and blends. The compatible portions of the two 
preforms are joined by continuous or spot welding tech 
niques, such as by heat sealing as with polyethylene, use of 
RF heating as with PVC, or use of ultrasonic welding as with 
a number of suitable materials. 

0175. In an example of continuously producing a com 
posite wrapping-forming component 74 illustrated in FIGS. 
3A and 3B, a flat plastic sheet 76 of width W is produced 
by calender action of a calender stack 78 upon the formable 
resin 64 extruded by the flat die 66 from moldable resin 
provided by the extruder 68. In this case no preformed 
material is introduced to the forming nip 80. An upper roll 
82 of the calender stack 78, in a width-wise defined region 
84, has mold cavities 86 in its surface that define loop 
engageable hooks 4, stems or other hook preforms, self 
engaging formations, or other fastener features. In the illus 
trated embodiment, loop-engageable hooks 4 of form shown 
in FIGS. 1B and 1B' are molded at hook section 88 located 
distance W., for example 1.25 inches, from the edge of the 
material 74. In this example, the hook band 88 is of width 
Ws, for example 1.5 inches. This process, with fixed mold 
cavities, can produce the loop-engageable hooks 4 Such of 
FIGS. 1B and 1B' or hook preforms of a selected desired 
shape or shapes suitable for post-forming action, etc. Mold 
ing occurs as the calender stack 78 produces the component 
74. A completed self-securing wrapping material (e.g., 2, 42) 
may be completed by joining a preformed band of loop 
material 12 to an appropriately selected section of the 
component 74. Heat sealing, adhesive, or other joining 
processes may be employed, dependent upon the material 
and construction of the loop material 12 and the required 
quality of the joint. For instance, if a binder material in the 
back of a preformed loop material 12 is an acrylic resin, a 
heat seal weld may be formed to the sheet 76 along marginal 
edges, or mid bands of the loop material 12, by heat sealing 
action with a compatible plastic of the carrier sheet 76. For 
instance, the sheet 76 may be of polyethylene. In other cases, 
loop material 12 or other fastener material may be formed in 
place upon he carrier sheet 76 after the carrier sheet 76 is 
formed. 

0176). In the example of FIGS. 4 and 4A, both hook 4 and 
loop fastener 6 components are joined in situ to a plastic 
carrier sheet 100 being produced by calendering action of a 
calender stack 102. Preformed hook-engageable loop mate 
rial 52 is introduced into the calender nip, as in FIGS. 2 and 
2A, while a band 104 of loop engageable hooks 4 is molded 
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in situ, as described with respect to FIG. 3. This forms a 
continuous sheet 106. In the embodiment of FIG. 4, the 
continuous sheet 106 exiting the process has respective 
continuous machine-direction bands 104, 52 of hook fas 
tener 4 and loop fastener 6 components at appropriate 
locations on the plastic carrier sheet 100, all components 
having been united in situ by the sheet-forming and joining 
calender process. The continuous sheet 106 is wrapped up in 
a roll 108. 

0177. The general concept of in situ lamination is 
explained in U.S. Pat. No. 5,260,015 by Kennedy et al., and 
in situ lamination of strips of molded hooks 4, per se, is 
disclosed in U.S. Pat. No. 6,205,623 by Shepard et al., which 
are hereby incorporated by reference. By such methods, 
hook fastener elements 4 or element preforms, such as 
discrete stems, can be molded to extend integrally from one 
side of a film of resin (e.g., 100) that encapsulates features, 
Such as Surface fibers (e.g., 6), of an underlying Substrate to 
produce a strong and permanent bond. 

0178. In the example of FIG. 4, the bands 104, 52 of 
hooks 4 or hook preforms and loops 6 are shown disposed 
on the same surface of the continuous sheet 106. However, 
by alternatively, or simultaneously having a continuously 
supplied loop material 110 following the path from takeoff 
roll 112 on the opposite side of the incoming resin 64, the 
loop material 110 of loop material is introduced to the lower 
roll 58 on the bottom side of the plastic sheet 100. Referring 
to FIGS. 4B and 4C, the loop material 110 becomes a band 
104 so that the band 104 or bands of hooks 4 or hook 
preforms and a band 114 or bands of loops 6 are disposed on 
opposite sides of the formed continuous sheet 106. The 
arrangement of FIG. 4A, without use of the roll 108, may be 
employed to form the wrapping of FIGS. 1F and 1G. 

0.179 Another apparatus and process, as illustrated in 
FIG. 4D, can be employed to form the material 46 of FIG. 
1E and the wrapping 42 of FIGS. 1F and 1G. In this case, 
the material 40 having a section 38 with hooks 4 extending 
from a plastic sheet base layer is formed by a mold roll 122 
having hook cavities, e.g. of width Ws (shown in FIG. 3B), 
as the plastic from the extruder passes through a gap formed 
between the mold roll 122 and a complementary-shaped 
extension 124 of the extrusion die 126. While the resin is 
still molten, the loop material is introduced and laminated in 
situ to the resin at a nip 128 formed between the mold roll 
122 and pressured application roll 130. At this point the 
hooks 4 are still in their mold cavities, protected from the 
effects of laminating pressure. The material 46 of width W. 
with hooks and loop bands (as shown in FIG. 1E) can thus 
be produced. 

0180. In these and other roll-forming arrangements, pro 
visions may be included to impart cross-machine strength to 
the formed composite web. In some cases this is provided by 
a cross-machine-strong preformed fastener material or its 
carrier. In other cases, a reinforcing scrim may be introduced 
to the roll-forming station in a manner by which the scrim 
is embedded in the sheet being formed. Examples are 
introduction of an open reinforcing scrim on the molding 
roll side of resin entering the forming gap through which the 
resin passes in entering the mold cavities, and co-extruding 
two layers of resin while interposing a running length of the 
scrim between the layers before the layers enter the forming 
gap. The coextruded resin may be of the same or compatible 
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materials. In one case a relatively stiff resin is employed to 
form the hooks and a thin upper part of the base layer, and 
a compatible resin, for instance a copolymer or blend, 
having elastomeric properties may form the predominate 
thickness of the base layer under the hooks and a calendered 
sheet extension as well. In this manner a wrapping material 
with elastic properties is formed. In some cases the rein 
forcing material may be omitted. In other cases the predomi 
nate thickness of the base layer may instead be selected for 
its toughness and the reinforcing layer may be omitted. 
0181. In a further example, the basic apparatus and 
process described with respect to FIGS. 4 and 4A is 
employed in FIGS. 5 and 5A, except that wider loop material 
is used and there is a wider mold cavity section in the mold 
roll to form composite material 150. Two parallel fastener 
bands 152, 154 of loop-engageable hook 4, and hook 
engageable loop 6, respectively, are formed on the same side 
of an in situ produced machine-wide plastic carrier sheet 
156. Resin is introduced into the nip of a calender stack 158 
over the full roll width. In a manner similar to that illustrated 
in FIG. 2, the preformed loop material 160 from supply roll 
162 is of appropriate width and position to leave, at the 
adjacent edge, a weld flange 164 free of loop material. The 
width H of the mold section of roll 166 which carries mold 
cavities 168 is also sized slightly less than half of the width 
of plastic sheet 156. This produces the wide band 154 of 
hooks 4 or hook preforms that is bordered at the outside edge 
by weld flange 158 of calender-produced plastic sheet. 
Referring also to FIGS. 5B, 7 and 7A, a narrow center region 
160 between the bands 152, 154 of hook and loop is also 
devoid of hooks and of loop material. A central machine 
direction fold axis 162 is defined by suitable formation of the 
surface of roll 166 to facilitate folding the laminate, cross 
wise to the machine direction. For example a small, circum 
ferential central raised formation 168 (FIG. 5B) on the 
surface of roll 166, forms in the plastic sheet 158 a machine 
direction region or notch 170 of decreased thickness t 
about which the plastic sheet 158 will preferentially fold in 
creating the continuous wrapping composite 150. In some 
preferred cases, weld bands of plain resin (not shown) lie 
along each side of the fold line axis 162, to enable welding 
of the two plastic layers together in this region after folding. 
Following molding and in situ laminating, the wrapping 
material 150 is cooled, removed from the mold roll, passed 
over tension roll 172 and rolled up into supply roll 174. 
0182. As shown in FIGS. 6 and 7, the specially adapted 
composite starting material 150 for forming self-securing, 
function delivery conformable wrappings is thus a wide 
roll-formed sheet 156 having hook and loop bands 152 and 
154 of substantially half-width extent of the sheet 156, and 
integral outer weld flanges 158, 164 of width W, e.g. about 
0.5 inch, comprised of plain flat resin sheet. The material 
159 is produced by pressure action by a roll, preferably the 
calender action shown in FIG. 5A. This material 150 is 
Suitable for forming one or more carrier pockets or pouches 
176, see FIG. 7B, and the remainder of the body of an 
extended, conformable wrapping (e.g. 2). 
0183 As suggested in FIGS. 7A, and 7B, as this material 
150 is folded about middle machine direction fold axis 162, 
the weld flange sections meet, i.e. weld flange at 158", 164' 
and the location of a pouch to be formed and weld flange 
sections along the main body, 158", 164". These weld flange 
sections can be selectively welded together to create a 
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flattened tube covered with loop-engageable hooks 4 and 
hook-engageable loops 6 on the oppositely directed sides. In 
FIG. 7A, lines 180 transverse to axis 162 define regions 
where transverse welds may be formed. FIG. 7B illustrates 
the welded wrapping unit. Welding flange sections 158, 164 
of FIG. 7A form weld 182 and flange sections 158", 164" 
form weld 184, each parallel to axis 162. Transverse end 
weld portions 186, 188 and internal pouch-defining weld 
190 complete the unit. 
0.184 As an option, weld flange sections 158, 164 at one 
or ore pouches 176 being formed are left free to provide a 
top pouch opening or openings for access by the user. The 
continuous sheet 150 that has been folded in half about axis 
162 is advantageously transversely welded with double 
width at 158, 164 in an in-line process, at a selected repeat 
length to define the length of the flexible wrapping unit. 
After this, the running length of material 150 is cut at the 
repeat length, to form weld regions 186 and 188. 
0185. As another option, plain weld flange sections 158 
and 164, illustrated in FIG. 7B, may be omitted and the fields 
of hooks 4 and loops 6 allowed to extend to the edges of the 
wrapping 150. In this case, the welds 191 and 192 are 
formed by application of heat and pressure through the 
hooks 4 and the loops 6 to cause the corresponding portions 
(158, 164) of the plastic backing to weld together. 
0186. As mentioned previously, transverse welds at the 
ends, 186 and 188 (typically sections of a double wide single 
weld which is cut to sever the leading unit during produc 
tion) define the repeat length for the continuous production 
process. Each repeat length of the material 150 is a wrapping 
194. As desired, a selected number of intermediate trans 
verse welds 190 are applied through the thickness of the 
hook section 152 and the loop section 154 of the composite 
material 150 to form one or more pouches 176 of limited 
dimension along the wrapping 194, or to provide optional 
cut lines at which the user may choose to shorten the 
wrapping 194 by cutting. In the example of FIG. 7B, one 
intermediate weld 190 defines the pouch 119 with the end 
weld 188. By suitable placement of transverse weld 190, 
each pouch 176 is formed of selected width to accept a 
device, instrument, a preformed pack or loose Substance to 
provide the desired action upon the body 8 about which the 
wrapping 194 is to be affixed. The wrapping 194 with the 
multi-purpose pouch 176 is illustrated in FIGS. 7B, 7D and 
8. 

0187. The resultant flexible wrapping 194 is of selected 
length L to match and exceed the girth of the ankle, knee, 
torso or other part of the body or other object to be wrapped. 
In advantageous embodiment pouch 176 is filled with a 
preformed chemical pack (for instance a hot or cold pack), 
a coherent gel or loose filling suited to be heated or cooled 
for applying thermal treatment, loose reactive chemicals, a 
thermo-electric unit for cooling or heating, fluid absorbing 
cotton or gauze, drug carrying material or an air or liquid 
bladder. After insertion of the desired contents, the weld 
flanges 158", 164 may be welded at the pouch 176 to form 
a sealed container, e.g. to form a reaction or protection 
chamber or Suitable hook and loop arrangement may be 
provided to secure the pouch contents or to close the opening 
of the pouch 176. The material of the layer of the substrate 
that is to lie between the skin and the hot or cold pack should 
be selected to limit the rate of heat transfer into or out of the 
skin, to reduce the risk of excessive heating or cooling. 
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0188 The resultant wrapping 194 is thus comprised of a 
composite, laminated sheet 158 folded along machine direc 
tion axis 162 at the reduced thicknesses fold formation t. 
the inwardly directed surfaces of plastic resin joined at 
selected weld lines, one face of this extended wrapping 
Substantially completely covered with loop-engageable 
hook fasteners 4 and its oppositely directed face Substan 
tially completely covered with hook-engageable loops 6. 
Variations include a series of discrete, spaced apart continu 
ous bands of the two fastener materials, effectively enabling 
engagement of all or selected regions of the faces of the 
wrapping while economizing with respect to the amount of 
fastener employed. As shown, the plastic backings of both 
faces enable welding together along selected weld lines that 
form welds 188 and 190). After insertion of contents, the top 
flanges 158' and 164 may be sealed together to complete a 
sealed pouch 176 in a wrapping 194 having length L and 
height W/2, or other securing or closure provisions may be 
employed. Advantageously, in many instances, bottom weld 
196 that is parallel to top welds 191, 192 is formed at weld 
bands provided immediately above the fold line 160. 
0189 For low cost wrappings, it is advantageous that the 
pouch contents are inserted during manufacture of the 
wrapping 194. This is done while top edges of the pouch 176 
are unsealed. The nature of the contents and their method of 
insertion depends upon the desired function. In cases that a 
preformed flexible package or device is to be inserted into 
the pouch 176, the pouch 176 may thereafter remain open, 
or it may be sealed. If chemical reactants or drugs are 
introduced into the pouch 176, the edges of the pouch 176 
are sealed together with precision to provide a fluid-tight 
reaction chamber or protection pouch capable of safely 
holding the chemical reactants or drugs. By making the film 
of in situ laminate of resin capable of strong continuous heat 
seals, such as polyethylene, the flanges (e.g., 188, 190) can 
be heat-sealed to each other to provide water tightness and 
strength along the edges as well as along the pouch walls. 
This ensures containment of the chemical reactants. An 
advantageous resin for Such embodiments is commercially 
available linear, low-density polyethylene such as LL-6407 
ExxonMobile resin. 

0190. In instances in which the pouch 176 is left perma 
nently open, Such as to enable the user to remove a cold 
pack, hot pack or other device and replace it with another 
pack of the same or different function, closing flaps may be 
formed of the composite material 194 and suitable strips or 
spot regions of Surface fasteners are provided to close the 
pouch 176 and secure its contents, but enable it to be opened 
and closed for reuse. 

0191 For many functions performable by the wrappings 
(e.g., 194), conventional materials are useful. Typical 
reagents for a chemically-activated cold pack is ammonium 
nitrate and a separate, rupturable packet of water. To activate 
the cold pack, the water packet is broken by the user, 
initiating reaction of the water and ammonium nitrate as an 
endothermic reaction that creates a useful cold Surface. In 
other cases a cooling fluid, gel or loose material is provided 
in a separate packet or in the pouch defined by the wrapping. 
Such materials may be pre-cooled by the user by Storage in 
a freezer, or a regulatable thermo-electric cooler may be 
inserted in the pouch (e.g., for moderate, continual cooling). 
0192 An insertable hot pack may contain material that 
can be heated by a microwave oven, e.g. a packet containing 
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microwavable gel or heatable granules, or the pouch of the 
wrapping may contain the particles, and the entire unit may 
be placed in the oven. An exothermically reactive mixture 
may be provided such as are employed with hand warmers, 
Such as iron particles will carbon and salt; when exposed to 
air, the salt absorbs moisture, initiating oxidation of the iron 
particles and production of heat. A regulatable thermo 
electric heater may be inserted in the pouch. 
0193 As previously noted, by selecting the location for 
the end cut of the wrapping 194, a conformable, function 
delivering wrapping 194 of any desired length may be 
manufactured. A wrapping (e.g., 194) longer than that nor 
mally required to wrap around the part of the body. Such as 
an ankle, is useful to cover a range of sizes or enable other 
uses. Since the Surfaces of the wrapping (e.g., 194) can be 
continuously covered by engageable fastening materials, the 
excess length may be wrapped upon and secured to itself. 
avoiding loose ends. A universal, long wrapping can be 
usefully formed, to wrap around numerous components of 
the body, for instance the ankle, elbow and knee, even the 
head, of children, youth and adults. Likewise an extended 
veterinarian wrapping may be provided for use with a range 
of sizes of animals. As previously suggested, the wrapping 
may usefully be provided with a number of spaced apart 
transverse weld lines at which it may be selectively cut to 
shorten the wrapping to the length required. In other cases, 
as in a hospital or emergency setting, a continuous roll of the 
conformable wrapping with a sequence of repeating, spaced 
apart pouches and cut lines is provided from which a 
conformable, self-securing wrapping of any desired length 
may be taken. Tear Strips at the cut lines may be provided, 
that enable the wrapping to withstand the desired tension 
during use, but which are readily severable as by provision 
of a special tear string, these are useful for shortening the 
wrapping and for removing and disposing of the wrapping in 
cases in which the fasteners are not readily releasable. 
0194 In the case of a hot pack, if the wrapping is made 
with Sufficient length, one can wrap it from the backside, 
around the waist of a person, to apply heat to the lowerback. 
A typical dimension for L to be useful about the ankle, knee 
and the head is in the range of 26-28 inches. About the waist, 
a length of 50 or 60 inches can be appropriate. For appli 
cations to the back by a user without assistance, the pouch 
is advantageously placed in the middle of the wrapping. This 
enables attachment of the wrapping while achieving proper 
placement of the treatment Zone in the middle of the back. 
0.195. In advantageous embodiments, fibrous loop mate 
rial is so located in the wrapping as to lie against the skin 
when the wrapping is in place. This can provide soft, Smooth 
comfortable contact. Such loop material can be of materials 
selected to act as a slight thermal barrier to prevent uncom 
fortable contact of cold or hot plastic directly against the 
skin. 

0196. The wrapping may be constructed to be drawn 
tightly and secured, in a manner to produce compression 
against a desired region to be treated. Such Snug cinching 
can ensure that the pack or instrument is intimately associ 
ated with the region to be treated for thermal therapy, drug 
delivery, etc. For a cold or hot pack applied to the ankle or 
knee of a person, for instance, the wrapping is constructed 
to withstand a cinching force of between about 3 and 6 
pounds. 
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0197) Furthermore, a dressing, pack or instrument 
inserted in the pouch may be configured to provide a bulge 
in the wrapping of desired form, shaped to produce a desired 
degree of localized pressure to enhance intimate contact 
with the region to be treated or to provide desired support. 

0198 Referring to FIGS. 8 and 8A, wrapping 194 
securely holds the contents of the pouch 176 close to body 
part 8, for instance an ankle or arm. The wrapping fastens to 
itself by touching the loops 6 to the hooks 4 as illustrated in 
FIG. 8A. Because of the weld 186 provided at the free end 
of the wrapping 194 shown in FIG. 7B, a small dead region 
198 of fastener material is provided that is incapable of 
fastening engagement. This provides an easy peel, free 
standing tip to grasp to initiate unwrapping. Thus, while the 
entire length of excess wrapping tightly engages itself 
without an undesirable loose tail, the extreme tip 198 
remains free to be grasped. 

0199 Selection of a suitable preformed non-woven mate 
rial depends upon cost, quality and number of uses objec 
tives, e.g. whether it is to be a single use device or whether 
a number of repeated uses are desired. For economy, a 
non-woven product formed by needling staple fibers fol 
lowed by stretching and binding as shown in U.S. Pat. No. 
6,342,285 is useful. This material is available from Velcro, 
USA as loop L3310. To enable a large number of repeated 
openings and closing, the loop material may be a knit fabric 
with acrylic binder at its back such as Loop 3905 available 
from Velcro, USA. For intermediate cost applications, 
extremely light weight knitted materials may be employed. 

0200 For low cost synthetic resin (e.g., 64) for the hooks 
4, good weldability, good sealing qualities, etc., polyethyl 
ene is advantageous, while for certain performance charac 
teristics, other resins are selected, e.g. PVC for comfort, 
conformability, or RF welding: polypropylene for strength 
and cost; and polyester for high strength applications where 
a degree of stiffness of the wrapping is useful. 

0201 In another embodiment having extensive loop cov 
erage and breathability, the plastic sheet side of the laminate 
in the loop area is not entirely covered with resin sheet. 
Instead, as will be described for the example of FIGS. 14 and 
14C, parallel, spaced apart bands of resin are provided 
between which are bands of porous loop material, free of 
resin. The free regions provide porosity that enables air or 
moisture to pass through. Such a wrapping is useful for the 
case in which a preformed cold pack is dropped into a pocket 
formed by the wrapping. Two major plastic bands, for 
instance, may be provided on the porous material in Such an 
embodiments, at the top and bottom long edges of the 
wrapping, to enable major welds to be strategically placed 
for holding a folded assembly together. Between those weld 
regions, only two or three narrow beads or bands of resin 
may be employed. Such as bands /s inch wide, that leave 
most of the area free to breathe. Such beads or bands of resin 
enable formation of spot welds sufficient to define a pouch 
capable of retaining an inserted pack or device. During 
formation of the wrapping, these beads or bands of resin, 
carried on the inside Surface of the porous material, are 
engaged by a transversely extending weld bar to form spot 
welds to matching, weldable portions on the opposite side of 
the folded material. Where the opposite side comprises a 
continuous plastic base layer, welding of a portion of each 
bead is assured wherever a cross-wise extending linear 
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heated weld bar may engage the plastic bead against the 
opposed plastic Surface. In such cases, little care is needed 
to provide registry. 
0202) Examples of in-line production of conformable 
wrappings using composite starting materials formed as 
described above, by example, will now be described. In FIG. 
9A, the operative components of a horizontal poucher 
machine 200 are shown, which has been specially adapted to 
form the extended, self-engaging wrappings 194. The 
poucher 200 extends from a supply roll 174 of the preformed 
material to a cutoff blade 202. In this example, a specially 
prepared, continuous composite component 150, produced 
according to FIGS. 5 and 5A, is lead from the supply roll 174 
into a former 204. Once centered on former 204, the 
composite passes through drive stations 206 and 208 located 
near the entry and exit of the machine 200, respectively, and 
which are coupled to act in unison. Rolls 210 extending the 
full width of the composite material 150 at drive station 206 
pull the sheet-form composite 150 through the former 204. 
In coordination with the downstream drive station 208, the 
rolls 210 also tension the material 150 at sealing stations 
212, 214, 216 and 218. A heat seal 220 that forms separated 
heat seal portions 186 and 188 of FIGS. 7A, 7B and a heat 
seal 190 are formed at stations 212 and 214, respectively, as 
shown in FIG. 9A. By indexing action, the web 150 passes 
from the weld station to filling station 222. Here the two 
welds 220 and 190 are positioned on opposite sides of a pair 
of oppositely acting separators. Such as Suction cups 224, as 
shown by FIG. 9B. By the Suction cups 224 engaging 
respective sides of the web 150 at the pouch 176, and then 
moving in opposite directions away from each other, the top 
of the pouch 176 between welds 220 and 190 is opened to 
enable a preformed pack or loose contents 226 to drop into 
the pouch. 

0203 One alternative method for opening the sides of the 
pouch 176 is to use hook fasteners 4 and loop fasteners 6 to 
engage and pullback the loop and hook sides of the material, 
respectively. This can be used to open the sides slightly, at 
which time spreader blades can be inserted and spread apart 
to complete the action. Another method for opening is to 
place the fold axis 162 slightly off center of the overall web 
width. Thus, when folded about axis 162, one edge of the 
folded material will extend higher than the other. Given 
height difference between opposed edges, high-pressure air 
blown into the pouch area or mechanical means such as 
pinchers can open the sides. 
0204 Downstream drive station 132 in conjunction with 
drive station 208 indexes the folded and welded material 
from the filling station 222 to the top seal station 226. 
Sealing jaws of station 226 with motion similar to that of the 
heat seal bars at Stations 212 and 214, move in to seal and 
out to release. While the machine 200 is forming a pouch 
176 at station 228, and filling a previously formed pouch 176 
at Station 222, the sealing jaws at Station 226 engage to seal 
shut the top of the wrapping and form weld 192 along the 
non-pouch top of the wrapping 194. Simultaneously, if 
desired, the sealing jaws at Station 216 engage to seal shut 
the top of a previously filled pouch 176 to form weld 191, 
securing the contents in the pouch 176. Where the top of the 
pouch 176 is to be left open, sealing jaws at station 216 are 
not used. Meanwhile, the downstream cutting jaws 202, 230 
server the double width seal 220 formed at heat-seal jaws 
212 to form trailing weld portion 188 of the leading unit and 
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leading weld portion 186 of the next units 194. This severs 
the leading wrapping 194 from the continuous assembly 
formed from the continuous material 150. 

0205 The repeat length L for the system 200 illustrated, 
established by the desired length of the conformable self 
securing wrapping product 194, extends from the sealing bar 
212 to previous weld 220 formed by the bar 212 at the 
upstream end of filling station 222. This repeat length is 
adjustable between production runs by adjusting machine 
index, to determine the length of the self-securing wrapping 
194 being produced. The distance between seal jaws 212 and 
214 is also adjustable along the length of the machine 200, 
the spacing depending on whether larger or Smaller pouch 
space is desired, based upon Volume or size of the contents 
226 to be inserted. Additional heat seal jaws may be pro 
vided to form multiple pouches in a single wrapping 194, or 
to locate the pouch 176 at the center or other desired location 
of the wrapping 194, or to provide optional cut lines at which 
users may shorten the product 194 as with a scissors or 
portable knife blade. 

0206. At the end of the pouch forming line, the knife edge 
202 cuts the product 194 against anvil 230, to sever the 
leading wrapping unit 194. The finished unit 194, shown 
failing off after cutting, may instead pass to a shingled 
inching conveyor (not shown) from which it is removed and 
packed in cases. Standard productions throughput may be of 
the order of 100 to 200 units per minute, in many cases the 
limiting factor is how fast the contents may be placed in the 
pouch 176. 

0207 Since the machine 200 has a start/stop operation, 
with dwell time required, a conventional provision Such as 
an accumulator may be provided to provide a constant 
turning of the Supply roll. 

0208. During operation of the machine 200, during the 
fold, seal, fill, and cut sequence, the continuous composite 
sheet 150 advances in-line in continuous sheet form from 
roll 174 with hook and loop bands of the preformed com 
posite material 150 facing downward. As the composite 
material 150 moves from supply roll 174 to drive station 
206, the material 150 folds along the machine direction 
about the fold axis 162 so that the plastic backings of the 
sides are brought face-to-face, positioned to be heat sealed 
together, while the hook and loop panes are caused to lie on 
opposite outside faces of the unit 150. The sides are heat 
sealed transversely to machine direction at sealing stations 
212, 214 by heated heat seal bars 226, 218 that move in, seal 
and return in a forming cycle. The seal 220 that is formed by 
heat seal bar 212, being twice as wide as the seal 190 that 
is formed by bar 214, enables the final cut at blade 202 to 
bisect that seal 220 to form trailing weld 188 of the leading 
wrapping unit 194 and leading weld 186 of the next unit 194. 
The pouch 176 for each unit 194 is formed by the two 
transverse heat seals 188 and 190, the top machine-direction 
seal 191, if employed, and the bottom fold 160 of the 
material 150, (and additional bottom seal 196 when 
employed). Each time the web 150 stops at the fill station 
222, an appropriate separator separates the sides of the 
pouch 176 sufficiently to enable a duck bill dispenser or 
other suitable device to enter and place in the pouch 176 a 
discrete chemical pack, loose chemicals, or other devices, 
material or instruments to be carried in the pouch 176. The 
final drive station 208 has specially shaped drive elements to 
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engage and drive the composite 150 while accommodating 
passage of the bulged pouches 176. In one case, as shown, 
a short drive pair engages the upper edge only of the formed 
wrapping material 150 to pull the material 150 through the 
machine 200 and advance it to the cut-off station having 
blade 202 and anvil 230. 

0209 For wrapping products 194 in which it is desired to 
enable the user to insert and remove packs from the con 
formable wrapping, top sealing bars 216 are inoperable and 
top weld 191 of FIG. 7B is not formed. 
0210. In some instances, the wrapping 194, with or 
without a packet or device inserted in the pouch 176, moves 
to a kit-assembly station where the wrapping 194, with open 
or openable pouch 176 is assembled in an overall kit along 
with a Supply of the same or different pouch inserts that may 
be selected for use. This provides the capability of employ 
ing the same wrapping a number of times, such as to carry 
out a prolonged treatment with a sequence of the same kind 
of inserts, or to treat a region to different condition at 
different times, e.g. cold therapy for a fresh injury, and heat 
therapy later on. 
0211 FIG. 9B shown a preformed cold pack 250 con 
taining a rupturable water bag 252 and loose chemicals 254 
within a flexible reaction container being inserted into open 
pouch 176 of a conformable wrapping 194 before sealing the 
top of the pouch 176 during the forming sequence illustrated 
in FIG. 9A. Given the finished wrapping 270 of FIGS. 10 
and 10C, the user squeeze the pouch 176 to break water bag 
252. Reaction between the water and chemicals 254 causes 
the area of the body 8 touched by pouch 176 to become cold 
(or hot if exothermic materials are substituted). In some 
instances it is advantageous to include an insulator sheet at 
the backside of the pack 250. This provides a pack with two 
rates of heat transfer. Thus after the fast cooling or heating 
side of the pack 250 has been in place for 10 or 15 minutes, 
the wrapping may be undone, the packet reversed in its 
pouch, and the wrapping rewrapped to place the insulated 
side, slower heat transfer next to the skin. This enables 
continuous treatment while avoiding over-chilling or frost 
bite or over-heating from prolonged contact with the higher 
rate heat-transfer sides thus to void thermal injury. 
0212 For another class of embodiment, a rupturable bag 
of water 252 and loose chemicals 254 are directly inserted 
into pouch 176 of the wrapping 194, as shown by FIG. 10B, 
to produce the completed wrapping 270 shown in FIG. 10C. 
For example, for a cold pack, ammonium nitrate is the loose 
chemical 254 in the water-tight pouch 176 of the wrapping 
270. Upon breaking water pack 252 an endothermic reac 
tion, proceeds with the sealed pouch 176 of the wrapping 
270 serving as the reaction chamber. In another embodi 
ment, loose calcium chloride or magnesium Sulfate is the 
loose chemical, and an exothermic reaction proceeds, with 
water released from the water pack 252, to heat the treatment 
area. Other embodiments may use other chemicals as the 
loose chemical for endothermic or exothermic reactions, or 
additional chemicals as buffer agents to slow the reaction for 
extending the life or reduce the intensity of the thermal 
treatment. 

0213 An additional class of embodiments made for 
instance with the apparatus and process described with 
respect to FIG. 7B is illustrated in FIG. 11. A gel pack 272 
is inserted in the pouch 176 of the wrapping 194 for reusable 
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thermal treatment. The user simply heats the gel pack 272 
with its extended wrapping 274 in a microwave oven for hot 
treatment or cools the gel pack 272 with its wrapping 274 in 
a freezer for cold treatment. In other cases, the pouch walls 
define the containment of loose gel or particles that when 
heated or cooled perform the desired thermal therapy. 
0214) A modification to the continuous assembly process 
of FIG.9A, shown in FIG. 12, adds the important step of die 
stamping, using die stamp 280, to create an open window 
282 in the pouch area on the loop side. This forms a pouch 
286 with window 282. The window 282 is formed before 
folding the composite pre-formed material 150. The result 
ing product 284 is illustrated in FIG. 12A. The window 282 
on the user side of the pouch 286 enables contents held in the 
pouch 286 (see FIG. 12B) to directly contact the treatment 
area. These provisions enable forming economical embodi 
ments, for instances, of combined wound dressings and self 
securing wrappings. The window 282 on the outside layer of 
the pouch 286 enables holding larger items in the pouch 286 
than is permitted by the geometry of the pouch 286 itself, by 
enabling protrusion through the window 282 of an enlarged 
portion of an inserted pack 250 or device. The window 282 
also enables access to tubes or electrical connections for 
various medical and monitoring procedures. Given the win 
dow 282, FIG. 12B illustrates insertion of a device 290 
during in-line manufacturing. The separator system 224, 
Such as a Suction cup or pincer pair, grips the portion of the 
side of the pouch 176 above the window 282 to spread open 
the mouth of the pouch 176 for insertion of desired contents, 
such as the wound dressing 292 shown. 
0215 Dressing 292 held within the pouch 286 is posi 
tioned to contact a wound or incision through the window 
282, as illustrated in FIGS. 12C-12E. Referring to FIG. 12E. 
treated rectangular gauze pad 294 is surrounded by a thin 
plastic flange 296 about its perimeter. The gauze pad 294 is 
coated or has embedded in it drugs or agents to help seal a 
wound, speed its healing, administer anesthetic, etc. One 
example is fibrin powder coated on the gauze pad in con 
centration selected to accelerate blood clotting and lessen 
blood loss from a severe wound. The thin plastic flange 296 
stabilizes the pad 294 within the pouch perimeter so that the 
gauze does not slip from window 282 during storage or use. 
The gauze insert 292 may be prevented from slipping by 
sizing the insert 292 to fit snugly in the pouch 286. In 
another case the flange 296 is appropriately welded to wall 
portions of the pouch 286. For instance, the top portion of 
the flange 292 is sealed along with weld flanges 158 and 164 
to form weld 191 along the top of the pouch 286 by weld 
sealer 216 in the process described with respect to the 
assembly system 200 of FIG. 9A, see also FIG. 12D. For 
additional security, an additional welding step employing a 
Suitably shaped heat seal die, or dies, not shown, can heat 
seal or otherwise weld some or all of the remaining three 
sides in the area 298 as illustrated in FIG. 12D. Such welds 
are facilitated by selection of the resin of flange 296 to be 
weld-compatible with the resin layer forming the inside 
surfaces of the pouch 286. 
0216 A finished conformable, self-securable wrapping 
299 is illustrated in FIG. 12E with the treated gauze pad 292 
showing through the window 282. To hygienically protect 
the wound dressing 294 inside the wrapping 270 prior to 
usage, a cover 300 (see FIG. 12F) with pressure-sensitive 
borders may be applied over the window 282 of the pouch 
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286. This pressure-sensitive cover 300 has an impermeable 
middle closure section 302 and two pressure-sensitive adhe 
sive ends 304, 306 (or a full perimeter bordered with the 
adhesive as suggested by the dashed lines). The cover 300 is 
removably applied to the wrapping 270 so that the adhesive 
holds the cover 300 in place. In the example shown, adhe 
sive end 304 is placed over the weld 220 and adhesive end 
306 is placed over the weld 190. In other cases loop 
engageable hooks 4 are associated with the pressure sensi 
tive material to provide secure attachment and enable the 
adhesive or conformable material to be formulated primarily 
to enable formation of a Sound protective seal. For storage 
prior to use, the wrapping 299 can be folded into a compact 
form and placed in a sealed bag 308, as illustrated in FIG. 
12G, which is sterilized, such as by exposure to suitable 
radiation. 

0217. In FIG. 13 a breathable, conformable, self-securing 
wrapping 401 as shown, which is useful, for instance, as a 
medical or veterinarian wrapping to be maintained in place 
for an extended time. The breathable feature can prevent 
discomfort or harm that might occur from preventive of 
escape of moisture from or access of air to the region 
covered. This wrapping 401 represents a class of embodi 
ments related to the of wrap 194 may be inserted into the 
wrapping 401 of FIG. 13. These including sealed bags or 
devices such as cold packs, hot packs, gel packs, air blad 
ders, monitoring instruments, and wound treatments. 

0218. In FIG. 13, a porous non-woven loop material 403 
such as L3310 non-woven, available from Velcro USA, may 
be employed to form the wrapping 401. Referring also to 
FIGS. 14, 14A and 14B, a hook and loop composite 407 is 
formed using two discrete bands of hook 402, tacking beads 
460 (shown in FIG. 14A) and edge welding flanges 451, 
452. These are directly applied by in situ lamination and 
forming in this embodiment. The formed continuous hook 
and loop composite 407 is adapted to be folded about a fold 
line A that is positioned with respect to beads 460 and hook 
bands 402 so that when the composite 407 is folded, the 
resin beads 460 register with the backs of hook bands 402 
(as illustrated in FIGS. 15 and 15A), and weld flanges 451 
and 452 on opposite edges can be welded together to close 
and seal the folded material 407. 

0219. The parallel tacking beads 460 on the back-side of 
the loop material 403 enable tack welding by the side seal 
bars (e.g., 212, 214 in FIG. 9A) at opposite ends of the 
wrapping 407 and at any transverse boundary of the pouch 
176 being formed. The preformed loop material 403 of 
FIGS. 13, 14 and 14A extends the full width of the material 
between the welding flanges 451, 452. The loop material 403 
is of open construction, i.e. there is no continuous resin 
lamination on its backside, so that the loop material 403 is 
air permeable. Thus, one full side S, of the folded material 
is permeable exposes hook-engageable loop 6. On the 
reverse side S, as shown in FIG. 14A, the area is also 
permeable except at the locations of the two bands 402 of 
hooks 4. These hook bands 402 are formed in the machine 
direction from extruded bands of resin laminated in situ 
directly to the loop surface material 403, and molded into 
hooks 4 or hook preforms by registering mold cavities in a 
molding roll 428. 
0220 An apparatus and process for making the wrapping 
407 will be described with reference to FIGS. 14, 14A, 14B 
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and 14C. An extruder 409 provides to the nip 426 molten 
strips of resin of width corresponding to the width of the 
desired two bands of molded hooks 402, see for instance, 
FIGS. 3 and 3A. A second extruder 408 provides strips of 
resin for the two tacking beads 460 and the two marginal 
weld flanges 451, 452. As illustrated in FIG. 14C, extruder 
408 applies its four bands of resin to bottom roll 416 which 
is Subsequently engaged by the backside of loop material 
403. The preformed air permeable loop material 403 is led 
from a supply roll 410 to a bottom roll 416 of a calender 
stack 406. Completion of the in situ lamination is achieved 
by the pressure in the calender nip 426 formed by pressure 
roll 416 and mold roll 428. The bands of resin 460' corre 
spond to tacking beads 460 and bands 451' and 452 corre 
spond to welding flanges 451 and 452. As the loop material 
403 passes through the nip 426, the two resin bands 451' and 
452 are laminated to the air permeable material 403 and 
extend from its edges as free flanges of plastic web formed 
by suitable formations in the rolls 416, 426. Resin of the 
additional bands of resin applied above the loop material 
403 by extruder 409 enters mold cavities in mold roll 428 to 
form hook bands 402. The hook bands 402 comprise hooks 
4 or hook preforms molded integrally with a base resin layer 
that is in situ laminated to the loop web 403 by the action of 
the calendar nip 426. After cooling, the finished wrapping 
material 407 is removed from the mold roll 428 and rolled 
up in supply roll 430, in which form it is delivered to the 
wrappings forming machine (e.g. 200). 

0221) As illustrated in FIGS. 13, 14 and 14B, in manu 
facture, the non-woven fabric sheet 403 of running length, 
bearing a field of loop-engageable loops 6 on one side, is 
folded along line A. The front face of the assembly 401 in 
FIG. 13 (side S in FIGS. 14 and 14A) has two separate 
bands 402 of hooks 4 while the remainder of the front face 
and the entire back face S of the sheet 407 comprises the 
air-permeable non-woven loop fabric 403. Using the 
machine 200 (referring to FIG. 9A), the backings of both 
faces S and S. in the inside of the fold A. are sealed 
together at seal lines 422,424 and 420 at the intersections of 
the machine direction tacking beads 460 with the heat seal 
bars 212 and 214. The top is sealed together by welding weld 
flanges 451 and 452, to complete a closed pouch 418 with 
width A and height W2, and the wrapping 401 is cut to a 
length L. As with the embodiment of FIG. 7D, the pouch 
418, when filled, forms a bulge that is useful to press the 
contents of the pouch 418 against a body part 8 (as illus 
trated in FIG. 8 and FIG. 8A). The wrapping 401 fastens to 
itself by touching the non-woven loop material 403 to the 
hook surface 4 as illustrated in FIG.8. This embodiment, as 
was the case of the embodiment of FIG. 7D, is made using 
a continuous roll process to form the composite base mate 
rial 407, as illustrated in FIG. 14B, and then a start/stop 
in-line process using the machine 200 to fold, seal, fill the 
pouch 418, and cut, as illustrated in FIG. 9A. 
0222. In some cases, the pouch 418, as formed by the 
machine 200, is not completely sealed at its making. In these 
cases, the pouch 418 is most suitable for holding objects 
Such as preformed hot and cold packs, gauze and absorbed 
materials, air or liquid bladders, or other devices and large 
items. 

0223 FIGS. 13-15A have thus illustrated a continuous 
calender roll process for forming a porous composite wrap 
ping material 407 from which breathable, conformable, 
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self-securing wrappings 401 are formed, and a process 
which then folds and seals the hook-bearing loop material 
407 together employing parallel, longitudinal tacking beads 
460 of thermoplastic resin to integrate the folded sides of the 
material 407 at localized regions at transverse sealing jaws 
212, 214. The clamping pressure of transverse sealing jaws 
212, 214 where engaged, melt and fuse corresponding 
portions of those thermoplastic, longitudinal beads 460 to 
the opposite material of hook strips 402. Conditions can be 
maintained that force the resin of the beads 460 to weld to 
the porous material 403, or to also penetrate through the 
porous material 403 to weld the beads 460 to the backside 
of the hook strips 402, while encapsulating fibers of the 
preformed web 403 that lie in between. The cross-section 
view of FIG. 15 is taken during folding. FIG. 15A shows the 
material 401 folded, prior to welding, showing the alignment 
of the tacking beads 460 with the backside of the hook bands 
402. The apparatus 200 of FIG. 9A may be employed to 
form the wrapping 401. As before, seal jaw 212 is typically 
twice the width of seal jaw 214 to enable the weld to be 
bisected by the cut-off station 202, 230 to provide end heat 
seals 422, 420 for opposite ends of two successive wrap 
pings 401 being formed by the in-line process of the 
machine 200. 

0224. The resultant wrapping 401 of composite material 
407 (FIG. 14) provides a breathable surface against the skin, 
and is highly flexible and fabric-like. Conformable, self 
securing wrappings 401 formed in this manner have numer 
ous benefits. With appropriate choice of loop materials 403, 
a pouch 418 formed of this material 403 is useful to apply 
medicinal or therapeutic agents through the thickness of the 
loop material 403, Such as prescription drugs for transdermal 
drug delivery or topical treatment. Useful. Such as in the 
battlefield to stop blood flow, are wound dressings formed as 
above, in which a blood coagulant is incorporated in the 
material 403 of a wrapping 401 itself, or on gauze or other 
contents carried in the pouch 418. 
0225 Referring to FIGS. 15B and 15C, a wound dressing 
462 can be attached externally to side S. The wound 
dressing 462 is an exterior gauze patch assembly that 
includes gauze material 468 and two rows 464, 466 with 
hooks 4 that can be secured to the exterior loop material 403 
of S. A blood coagulant can also be incorporated in the 
gauze material 468. 

0226) The material 403 of the wrapping of FIGS. 14 and 
15 is sufficiently soft to protect delicate plant and tree 
material about which it is wrapped. As in previous embodi 
ments, this flexible wrapping 401 with pouch or attached 
patch, or impregnated treating Substance can be made to any 
selected length. 

0227. Another embodiment is a wrapping with pouch as 
just described sold in unfilled condition, for use in the case 
in which the end user inserts a suitable pack or device, or 
attaches a treatment patch to the exterior via mating fasten 
ers, to accomplish a desired treatment or task. In this case the 
pouch of the wrapping is left empty during formation, and 
the top of the pouch is left open (seal jaws 216 not being 
employed at the pouch during production). Advantageously, 
strips of opposing Surface fastener materials are provided at 
the mouth of the pouch to permit repeated opening and 
closing. In other cases, the pouch of the wrapping is used to 
store an unused treatment patch, such as within a sterile 



US 2007/01 0210.6 A1 

wrap, and for activation and use, the user withdraws the 
patch, removes it from its wrapping and applies it via its own 
hook fasteners to a loop portion of the fabric adapted to be 
held against the skin. 
0228. In another case, an unfilled wrapping is provided to 
a packer for filling in a fill-and-seal machine. In this case a 
magazine of the empty wrappings is provided in a continu 
ous roll. The continuous wrapping is led into a conveyor 
which drops the product into the empty pouch after which 
the pouch passes through a top sealing mechanism. Also, 
continuous rolls of the wrapping material may be provided 
to hospital or emergency care facilities, with provisions e.g. 
for dispensing fixed lengths or enabling selective cutting to 
desired length of preformed cut locations, see previous 
discussion above concerning the feature of a series of 
transverse weld lines Suitable for cutting to form wrappings 
of desired length. 
0229. In other embodiments, pressure-sensitive sealing 
material is provided at the sealing flanges for sealing the 
Wrapping. 

0230. In other embodiments, the fold line A is located 
off-center, providing a single layer at the top to serve as a 
sealing flap, and/or to facilitate opening of the pouch for 
insertion of the desired contents. 

0231 Referring now to FIG. 16A, two continuous, com 
posite wrapping materials 560, 562 for forming conform 
able, function-delivery Wrappings, are produced using, 
respectively, the apparatus and calender process of FIGS. 2 
and 2A, to form loop-bearing component 70, and the appra 
tus and calender process of FIGS. 3 and 3A to form a 
hook-bearing component 74. The two components 70 (560) 
and 74 (562) are then joined to form a wrapping 565. 
Component 560 includes a loop band 500 that is in situ 
laminated to a calendered layer of resin 574. Only a small 
margin 506 of the back of the loop material 500 over-laps the 
calendered resin band 574, and the resin band 574 extends 
beyond the loop material 500. This extension of the resin 
band 574 is used to form one side of a pouch 504 of width 
R. The material 560 is cut transversely to machine direction 
MD to a length W. While web 560 has a loop section 500, 
and calender rolled sheet 574 side-by-side, in alternate 
embodiments the loop section 500 may instead cover the 
entire calendered resin to achieve more adjustability for the 
Wrapping. 

0232 Web 562 is created using the apparatus and process 
illustrated in FIGS. 3 and 3A and also is cut such that its 
length W is transverse to machine direction MD. Web 562, 
of roll-formed resin, has a hook strip 564, and a sheet-form 
resin flange 566 lying outwardly beyond the hook strip 564. 
The remainder of web 562 is calendered resin sheet 568, of 
length to form the other side of a pocket and a section of the 
body of a wrapping. 

0233 Referring to FIG. 16C, the two components 560, 
562 are joined together with an end overlap such that the 
hook section 564 faces down and the loop section 500 faces 
up. Transverse welds 578,580 are located at respective ends 
of each of the overlapping component, the amount of 
overlap thus determining the width R of the pouch 504. The 
resulting wrapping 565 has an overall length W. FIG. 16D 
shows the joined webs 560, 562 having a bottom weld 582 
forming the bottom of the pouch 504 and the top of the 

May 10, 2007 

pouch 504 left open. A functional bag 584 (e.g., a cold pack) 
is inside the pouch 504. Given a typical calender stack with 
width W of 24 inches, a pouch width of 4 inches, and welds 
580,578 of width 0.5 inch, then W. can be 43 inches when 
using the full width capability of the calender stack to form 
the two components 560, 562. Wider machines can form 
correspondingly longer wrappings. 
0234. In another embodiment 562, illustrated in FIG. 
16E, weld 578 is not created while a top weld 586 is created, 
extending in the direction of the length, across the top of the 
overlap of sheets 574 and 568. Thus, a pouch 506 is open 
from the side, side opening 579, and closed from the top. 
This allows a functional bag, device instrument or material 
to be placed in the pouch 506 from the side. When the 
wrapping 562 is wrapped around an object 8 with the loop 
surface 500 on the inside, the wrapping 562 covers the side 
opening 579 to prevent the pouch contents from slipping out. 
0235. In other embodiments related to the descriptions of 
FIGS. 16D and 16E, a non-woven material with acrylic 
binder having an elastomer characteristic in the cross 
machine direction is employed as a stretchy loop material 
500. Such a material and other stretchy loop materials are 
described in PCT/US01/08100, published on Sep. 20, 2001, 
which is hereby incorporated by reference in its entirety. In 
such an embodiment the wrappings 562, 565 of FIGS. 16D 
and 16E are stretchy in the direction of the length W of the 
conformable wrapping (in other words, in the cross-machine 
direction only during the prior in situ lamination step in 
which the composite was formed). The elastic stretchiness 
achieved in the direction of the length of the wrapping 
enables the user to tighten the wrapping and fasten it, to 
permit freer motion of the wrapped object while ensuring 
good contact between functional region of the wrapping and 
the area to be treated. 

0236 FIG. 17A shows a roll-formed wrapping 600 with 
a hook band 602 and a loop band 604. A sheet (not shown) 
to form the wrapping 600 may be formed using the machine 
and process illustrated in FIGS. 4 and 4A, or by the machine 
and process of FIG. 4D. After forming the continuous 
material, an individual wrapping 600 extending transversely 
to the machine direction MD is cut along transverse cut lines 
from the continuous sheet, the dimension of the cut material 
in the machine direction, H., being twice the final width H 
of a finished wrapping 606 shown in FIG. 17B. This 
wrapping 606 is created by transversely folding the sheet 
600 of FIG. 17A about center line 608, which extends 
transversely to the machine direction MD. The wrapping 
606 has a hook section 602 and a loop section 604 each of 
which lies on both sides of the wrapping 600. The folded 
sheet 606 is welded at weld 610 along the fold line 608 and, 
at the opposite, open edges, two aligned welds 612, 614 seal 
the top. The welds 612, 614 are separated by a central pouch 
area 616 that is left open. A pouch 618 is located in the 
pouch area. End welds 620 and 622, extending in the 
original machine direction MD, join ends of the folded sheet 
606 together, while intermediate welds 624 and 626 also in 
the machine direction define the ends of the pouch 618. The 
top of the pouch 618 may be left open so that a user may 
place a functional bag or device 628 inside, see FIG. 17C for 
a cross-sectional view and FIG. 17D for a perspective view 
of this embodiment. 

0237. In some realizations of this and other embodi 
ments, the base fabric of the loop material 604 includes 
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thermoplastic material, such as thermal adhesive fibers or 
thermoplastic binder distributed through the thickness of the 
material. This renders the loop material 604 capable of being 
heat-sealed to itself, while preserving its porous character in 
regions beyond the heat seal. In Such cases, referring to FIG. 
17C, the loop material 604 is not backed with a roll-formed 
sheet layer, so that the wrapping may be air-permeable. 
0238. The embodiment 630 of FIG. 17E is similar to that 
of FIG. 17A except that loop material 604 illustrated in FIG. 
17E extends over the pouch area 616 to provide comfort 
against skin, and there is more loop area to engage the hooks 
4 while fastening the wrapping 630. Thus a larger range of 
diameters of object 628 may be wrapped by a given wrap 
ping 630. 
0239 FIG. 18 illustrates a set of wrappings 632 formed 
with flatbag making equipment employing a set of continu 
ous sheet-form materials. In FIG. 18, the wrapping 632 has 
a pouch and hook and loop components. The wrapping 632 
provides for a cold pack or hot pack to be inserted into a 
pouch formed between sections of pre-formed plastic sheets 
634 and 636, which may in this case be of biaxially-oriented 
plastic film. Since sheet 634 touches the skin when the 
wrapping is used to hold the pouch against a body part 8, 
sheet 634 can be made using other, more skin friendly 
materials. Such materials include performed plastic film and 
spun bonded TYVEKR), available from DuPont Chemical 
Company. In the structure of the wrapping, a top resin film 
or sheet 634 is joined to a bottom film or sheet 636 by weld 
637. Hook fastener component 638 is a continuous hook 
fastener band made by calender molding thermoplastic resin 
such as by the process illustrated in FIGS. 3 and 3A. Loop 
fastener component 640 is a continuous hook-engageable 
loop band with a plastic backing made by calendering 
thermoplastic resin to the back of non-woven fabric with 
loops such as the process illustrated in FIGS. 2 and 2A, or 
the loop material may itself be heat-sealable by incorporat 
ing heat-scalable constituents such as heat-sealable fibers or 
binders as mentioned for the previous embodiment. Before 
the plastic sheets or films 634, 636 are joined, fastener 
components 640 and 638 are welded by a continuous weld 
process to the bottom sheet 636 along weld lines 642 and 
two weld lines 644, formed by heat and pressure as by 
heated rolling discs. The running top resin web 634 is then 
introduced in the machine direction as shown. Edge heat 
seals 646 and 648 extending transversely to the machine 
direction, which determine the repeat length, can be formed 
as radiant bead seals. For this purpose, a transversely 
extending cut-off knife is maintained very hot, such as about 
700 degrees Fahrenheit. The radiant seal formed is a narrow 
bead, which may be no more than about /16 inch in width 
and very sharp. These seals are made when a unit is 
separated from the continuous material at cut-off and seal 
forming repeat length 650. An advantage of this construction 
is that hook/loop bands 638, 640 may be quite narrow and 
economical. The preformed, oriented film or sheet providing 
the body of the conformable wrapping is also inexpensively 
fabricated. This process enables extended wrappings to be 
produced on common bag making machinery (such as 
RO-AN, Polystar, GN), of length corresponding to the 
maximum width capability of the machine. 
0240 FIGS. 19, 19A, and 19B illustrate an apparatus and 
process for using common flatbag making machinery. At the 
beginning of the machine there are 3 Supply rolls of con 
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tinuous weld-compatible materials. Roll 651 carries non 
woven loop material with thermo-plastic backing 640 (or the 
loop material is heat sealable without thermo-plastic back 
ing), roll 652 carries back sheet 636, and roll 653 carries 
hook material 638. The webs from supply rolls 651, 652 and 
653 are combined into a tri-component continuous web 654 
as shown in FIG. 19A, employing thermal drag sealers 655 
and 656. Each drag sealer 655, 656 includes a nip formed by 
a round drum 657 or 658 and a heated drag profile (a 
member which slidingly engages the web with heat and 
pressure along a desired weld line). The heat, time, and 
pressure of the drag through the nip is requested to join two 
sheets through thermal welding. 
0241 The loop drag sealer 655 seals through the back 
web 636 into the backing of loop web 640 creating thermal 
seal 642 that joins webs 640 and 636. 
0242 A hook thermal drag sealer 659 seals the continu 
ous hook web 638 to combined webs 640 and 636. In the 
preferred embodiment, two seal welds 644 are provided. 
FIG. 19B, one on each edge of the hook web 638. 
0243 Next in the process, a further supply roll 660 holds 
the weld-compatible front web 634. The material 634 may 
be biaxially oriented polyethylene, such as low density 
polyethylene, but can also be fibrous material Such as 
Tyvek R, calender Tyvek R, or textured Tyvek R, or micro 
perforated films that are skin friendly and enable transmis 
sion of moisture Such as perspiration. A drag sealer 661 
thermally seals front web 634 upon back web 636 by weld 
637, shown in FIG. 18. Subsequently, a heated cut-off blade 
662 serves the sheet against round anvil 663 transversely to 
machine direction at running length intervals while forming 
edge welds 646 and 648. A servo drive mechanism 664 
moves the sheets along until they reach the cutoff blade 662, 
the anvil 663 rotates slowly as the sheet indexes to present 
a cool surface for each cut. The take-up dancer assembly 665 
provides web inventory or film inventory so that the mate 
rials can progress with continuous motion past the drag 
sealers and with rapid intermittent motion the high tempera 
ture, radiant heat cut-off cycle. 
0244. In addition to providing a carrying pouch defined 
between to and back webs 634 and 640, the wrapping 632 
can be formed as a compressive medical wrap, with inte 
grated hook and loop closures that can be very inexpensive 
and disposable after single use. 
0245. In an alternative process, the material 46 formed 
according to FIGS. 1E and F may be employed in the 
machine, with or without the addition of the top sheet, 
depending upon the desired use. 
0246. In FIGS. 20-20E a reusable, conformable wrapping 
666 of length L and width W is formed from continuous, 
running length materials for securing a removable therapeu 
tic pack against the body. A sheet of hook engageable 
non-woven loop fabric 667 of length L is provided. The 
fabric 667 constitutes the major part (for example, greater 
than 3/4) of the overall length L of the wrapping 666. A sheet 
of hook web 668 of length L., a minor part (for example, less 
than 4) of the overall length L of the wrapping 666, is also 
provided. In the preferred embodiment, the non-woven loop 
material for sheet 667 is available commercially from Vel 
cro, USA as Loop L3310. The hook material for sheet 668 
is available commercially from Velcro, USA as hook 29. The 
hook sheet 668 can be preformed using the process illus 
trated in FIGS. 3 and 3A. 
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0247 This wrapping 666 of FIGS. 20-20B includes a 
running length of hook sheet 668, with the loop material 667 
(loops facing up) at a region of overlap with a first machine 
direction weld 669, and then welding a single sheet of 
pre-formed biaxially-oriented film 670 at a second machine 
direction weld 671 at the outer edge of the hook material 
668. A pouch 672 is then formed between the overlying film 
670 and the back of the hook material 668 by applying welds 
at two sides, leaving one side open. In the case shown, side 
welds 673, 674 are both made in cross machine direction 
leaving the pouch opening 675 at the interior of the wrap 
ping 666. 
0248. A therapeutic pack 676 (FIG. 20B) may be placed 
in the pouch 672 through the opening 675. The wrapping 
666 is wound around a body part with the soft loop side of 
667 against the skin, holding the pouch 672 against the 
desired body part 8 and preventing its displacement. The 
loops 6 on the end region 677 of the wrapping 66 securely 
fasten to the hooks of 668 upon touch. Any excess length 
may be cut away. 
0249. In one case, the assembly 666 of hook and loop 
materials may be produced using in situ lamination proce 
dures described with respect to FIGS. 4, 4A or 4D, omitting 
any intervening calendered plastic layer and overlapping an 
extension of hook base layer over a margin or the loop 
material. In another case they my be united with discon 
tinuous actions, now to be described. In this case the 
wrapping 666 is manufactured entirely by a bag machine 
(not shown) from the packaging industry. The bag machine 
brings the three sheets 667, 668 and 670 together and joins 
them using reciprocating heat seal jaws. Subsequently, the 
desired contents of the pouch 672 may be manually inserted 
to form wrapping 678 as illustrated in FIG. 20B. 
0250 FIGS. 200, 20D and 20E show such an automated 
manufacturing process using a bag machine 679. From left 
to right, bag machine 679 includes a roll of continuous hook 
material 680, a roll of continuous loop material 681, and a 
reciprocating weld head 682 for weld 669. Following is a 
film roll 683 for the top layer of film 670 and a secondary 
weld head 684 for the weld 671. The weld 671 joins the film 
670 to the end of the backside of the hook sheet 668. A cutoff 
jaw 685 slices individual wrappings 666 from the continu 
ous web and separates welds 673 and 674 of two individual 
wrappings 666. The cut through the welds 673 and 674 of 
the continuous sheet allows weld 674 to stay on the trailing 
edge of one finished wrapping 666, and the weld 673 stays 
on the leading edge of another wrapping 666. 
0251 FIG. 20D shows the web after creation of the first 
weld 669. FIG. 20D shows the relationship between the 
hook strip 671 and the loop strip 667. FIG. 20E shows the 
web after the second weld head 684, illustrating the rela 
tionship of the hook and loop, and the addition of the film 
web 670 and the weld 669. 

0252) Plastic hook material, other than hook 29 from 
Velcro, USA, is suitable for this embodiment. Low cost knits 
or other non-woven, other than AspenR from Velcro, USA, 
can be used as well, as long as the knits are sufficiently 
strong to allow pulling without tearing. The plain loop 
material has to be somewhat stable to it can fasten to hooks 
properly. The hooks 4 for this embodiment are made from 
linear low density polyethylene and this ensures that the 
plastic weld 669, between the hook sheet 671 and the plastic 
binder or loop fabric 667, is sufficiently strong. 
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0253) Typical biaxially-oriented films for preformed 
sheet 670 are polyethylene or polypropylene based, poly 
ethylene being the least expensive and most economical. A 
preferred embodiment is a hook sheet 668 made of poly 
ethylene resin, either a linear low standard injection mold 
grade or film grade. 
0254 For the preferred embodiment of the wrapping of 
FIGS. 20 and 20A, the pouch holds a thermal, therapeutic 
pack, and dimension L is approximately 7.5 inches. Dimen 
sion L is variable. Dimension W is approximately 6 inches. 
0255 In a preferred embodiment, the manufacturing pro 
cess is on a bagging machine with a limited capacity to 
handle the joined sheets 666 widthwise. Folding the non 
woven loop sheet 667 throughout the process enables the 
processing of a much longer wrapping on a machine that 
typically would not handle Such a long item. A typical 
bagging machine 679 is commercially available from GN. 
Typical bagging machines are 54 inches in width, so wrap 
pers longer than 40 inches require folding to process. In this 
case, FIG. 20F shows wrapping 666 as it finishes the 
manufacturing process of FIG.20C with its loop section 667 
folded (as part 686) so that the wrapping 666 can fit 
widthwise through the manufacturing process. This fold is 
accomplished during the process of FIG. 20O by continu 
ously folding sheet 667 as it is unrolled from supply roll 681. 
0256 In another embodiment 708, illustrated in FIGS. 
21A and 21C, the main body of the wrapping as well as the 
entire pouch are formed of preformed loop material, and the 
hook material is joined in the region in which the loop 
material is folded back upon itself. Again, two welds, both 
transverse to the machine direction, form the sides of the 
pouch and the pouch opening is inside the wrapping. The 
embodiment 708 is a conformable wrapping of length L and 
width W. 
0257) The embodiment 708 of FIGS. 21A and 21C is a 
conformable wrapping of length L and width W for secur 
ing a removable therapeutic pack 716 against a body part 8. 
A sheet 702 of hook-engageable non-woven loop fabric of 
length L. greater than L, is provided. The sheet 702 is 
folded along an axis 704 transverse to its length and this fold 
720 forms sections 700 and 706 as illustrated in FIGS. 21 
and 21B. This fold 720 is done in such a manner than the 
folded sheet 703 has hook-engageable loop sides of 700 and 
706 facing one another as illustrated in FIG. 21B. A sheet 
718 of hook web having length La, a minor part (for 
example, less than 4) of the overall length L of the 
wrapping 708, is also provided. This hook sheet 718 can be 
manufactured using the process illustrated in FIGS. 3 and 
3A. The hook sheet 718 is joined to the end of the sheet 703 
at weld 710 with hooks 4 facing the opposite direction of 
loops 6 of section 706 as illustrated in FIG. 21C. Welds 712 
and 714 seal loop section 706 to loop section 700 forming 
a pouch 724 with an opening 722. The opening 722 is 
oriented Such that whenever contents are put into the pouch 
724, the contents cannot fall out because the opening 722 is 
against the body 8 on which the strap is wrapped. A 
therapeutic pack 716 may be inserted into pouch 724 
through opening 722 to form embodiment 708. 
0258. A preferred embodiment uses polyethylene resin 
for the hook material 718 but other resins, which are 
compatible with the non-woven loop material to make the 
pocket and the wrap, could also be used. The benefits or 
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features of this wrap are that the wrapping 708 mainly 
consists of porous non-woven loop material So that the 
wrapping 708 can bend or ventilate and not create a clammy 
or sweaty condition against the skin. The hook portion 718 
is oriented such that when the weld 710 is created, the hooks 
4 melt to form a good attachment without need for film on 
the back of the non-woven loop strap 706. 
0259 FIGS. 21D, 21E and 21F illustrate the automated 
manufacturing process to make the wrapping 708 illustrated 
in FIG. 21 A. Moving from right to left, a roll 726 of 
non-woven loop material 702 is positioned on an unwind 
and positioned such that a jay-fold is managed at fold line 
704. A folding bar or board 728 is provided. Rollers 730 
pinch the fold 720 just after the fold plate or folding board 
728 creates the J-fold 720. Moving left, sheet 702 enters into 
a flat bag sealing machine to form the rest of the wrapping 
708. Typical flat bag-sealing machines are available from 
GN or RO-AN. The GN style bag sealing machine is 
illustrated where the web is intermittently positioned into a 
tooling station. Roll 732 provides the hook web 718 that is 
laid on top of the fold line 704, and then positioned under 
weld Station 734. 

0260 Weld station 734 produces an “L” seal that ulti 
mately results in a welds 710, 712, and 714. At each index, 
weld station 734 positions an “L” weld shape, resulting in a 
welds 710 and 736 as illustrated in FIG. 21D. Welds 710 and 
736 form an “L” configuration, where the bottom of the “L” 
is single width and is represented by weld 710, and the 
vertical or up and down portion of the "L' is double width 
and is represented by weld 736. The cutoff jaw 738 bisects 
the double width of weld 736 So that the welds become 
standard width all the way around the pouch 724. Moving 
towards the left, upper shear 738 cuts the web against lower 
shear 740. 

0261. In the process illustrated in FIG. 21D, the web is 
intermittently advanced, so that at each advance, there is a 
period within the process where all of the devices such as 
734 and 738 act on the web. The repeat length W defines the 
width W of the strap, not the length L, and it is determined 
by the stroke of the film advance. Tooling for 734 is 
designed based on the width W of the strap. As in FIG. 20F, 
if the sheet 702 is so long that it will not fit widthwise in the 
bagging machine, then the sheet 702 could be folded back on 
itself to allow it to go through. 
0262 For both embodiments of FIGS. 20F and 21A, if an 
extra long strap is required, the cutoff shear mechanism can 
cut through the folded loop material and then it can be 
unfolded afterwards. In some of the next embodiments, a 
cutoff shear mechanism uses a hot wire. In this case, none of 
he components can be folded because the resulting end seal 
prevents unfolding the wrapping. 

0263. Another embodiment is illustrated in FIGS. 22 and 
22A. This embodiment 742 is different from the previous 
wrappings constructed using bag making machines because 
the pouch is not breathable, it is waterproof, and the pouch 
contents may be wet and will not seep out of the wrapping. 
The pouch opening is re-sealable with hook and loop touch 
fastener strips. The wrapping keeps everything external to 
the wrapping dry. The wrapping embodiment will also keep 
the treatment area drip-proof or somewhat dry as well. This 
wrapping has an overall length of Ls and a width of W. For 
the thermal pack version of this embodiment, the preferred 
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dimensions are Lof 1.5 inches, W is 8 inches, L is 6 
inches, L is variable. La is 6 inches, and Ls is up to 25 
inches. The total length Ls depends on the intended appli 
cation of the wrapping. If the wrapping is intended to wrap 
around an ankle, Ls is about 17.5 inches. If the wrapping is 
intended to wrap around a knee, Ls is about 25 inches. If the 
wrapping is intended to wrap around a wrist, then Ls is about 
13.5 inches. 

0264. As illustrated in FIG. 22A, top portion 746 is a 
preformed assembly consisting of a composite loop material 
strip 750 and a preformed biaxially-oriented film sheet 744 
welded together at weld 748. The composite loop strip 750 
with plastic backing is produced via the process illustrated 
in FIGS. 2 and 2A. The preformed sheet 752 with loop 
section 760, hook section 762, and plain plastic section 758 
spanning the loop section 760 and the hook section 762 is 
produced via the process illustrated in FIGS. 3 and 3A. The 
preformed biaxially-oriented film sheet 744 is joined to 
section 758 at weld 754 forming pouch 756. Thus, weld 754 
joins top portion 746 to bottom portion 752. Hook section 
762 is used to seal the pouch 756 shut and also fastens the 
wrapping in place. The length of sheet 752 is limited only by 
the calender tool roll length. 

0265 Welds 766 and 764, formed at cutoff of each 
individual wrapping from the web, are edge welds that seal 
the remaining edges of the pouch. In this embodiment, the 
process utilized to make this wrapping is a standard flat 
bagging machine where the cutoff is formed by a radiant 
heat sensitive knife. A radiant heat sensitive knife is 
extremely hot, at 600 to 700 degrees Fahrenheit. Radiant 
energy is absorbed by the edges and a bead 766 or 764 is 
formed. 

0266 The process for making the wrapping embodiment 
of FIGS. 22 and 22A is illustrated in FIG. 22C. For this 
process, three supply rolls are provided: a roll of preformed 
biaxially-oriented film 768, roll of loop material 770, and a 
roll of preformed composite sheet 772 with hooks and loops. 
In the preferred embodiment, supply roll 768 holds the 
biaxially-oriented film 744 that is polyethylene based, 
approximately 0.002 to 0.004 inch thick. Supply roll 770 
holds a web of non-woven or woven material 750 with 
loops. In the preferred embodiment, this web has a polyeth 
ylene backing produced by the process of FIGS. 2 and 2A. 
Supply roll 772 holds the preformed composite 752 with 
hooks and loops. 
0267. The first step in the process of FIG. 22C is per 
formed by weld station 774 which joins biaxially-oriented 
plastic sheet 744 with non-woven laminated sheet 750 at 
weld 748. The assembly 746 consisting of the two joined 
sheets with weld 748 is illustrated in FIG. 22D. 

0268. The next step in the process consists of weld station 
776 producing weld 754 that joins the assembly 746 to the 
composite sheet 752. The typical seal equipment that is used 
in weld stations 774 and 776 are commercially available 
drag sealers. These drag sealers are continuous motion 
sealers, as opposed to clamp-type sealers. The film runs 
continuously through these drag sealers. 

0269. This entire process can be performed on a standard 
sealing machine. This machine includes a dancing mecha 
nism 776 which changes a web from continuous to inter 
mittent motion. This is required because cutting station 780 
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is a radiant end seal assembly that intermittently produces 
welds 764 and 766 as well as cuts individual wraps 742 free 
from the continuous web. 

0270 FIGS. 23 and 23A illustrate another wrapping 
embodiment that is similar to the wrapping of FIGS. 22 and 
22A. One advantage of the current embodiment is that is 
uses more preformed biaxially-oriented plastic film and less 
calender rolled film, which is more cost effective because 
film made by the calender roll process, illustrated in FIGS. 
4 and 4A, is more expensive than biaxially-oriented plastic 
film. Another advantage is that the length of the wrapping is 
only limited to the width of a flatbag sealing process, unlike 
the wrapping of FIGS. 22 and 22A which is limited by the 
length of the rollers of a calender roll process. 

0271 This embodiment has a sub assembly consisting of 
calender roll formed non-woven loop strip 750 with plastic 
backing that is joined to biaxially-oriented film strip 744 at 
weld 748. This sub assembly is joined to film sheet 784 at 
weld 786. Film sheet 784 is a preformed biaxially-oriented 
plastic film sheet that is introduced into the bag sealing 
machine and is joined to preformed hook strip 718 at weld 
782. Furthermore, calender roll formed non-woven loop 
strip 790 with plastic backing is joined to preformed biaxi 
ally-oriented plastic film 784 at weld 786. Biaxially-oriented 
plastic film sheets 784 and 744 can be cast or they can be 
blown. Both 784 and 744 are commercially available and 
can be different types of resins based on the requirements of 
the end wrap, as well as the hook materials and loop 
materials. 

0272. In this design, as in the previous embodiment, hook 
strip 718 has a dual role. The right side of hook strip 718 
serves as the hooks to close the pouch by means of the loops 
of non-woven loop strip 750 and also serves as a means of 
attaching or securing the wrapping in place. Typical dimen 
sions for the preferred embodiment are as follows: for 
wrapping about ankles, Ls is about 17.5 inches, about the 
knees Ls is about 25 inches, and about a wrist Ls is about 
13.5 inches. These dimensions are based on cold pack 
therapy. The bulge of the cold pack may add an uncertain 
amount to the requirement of the overall dimension due to 
the uncertain width and height of the cold pack. Using the 
wrapping for heat therapy for instance, might result in 
significantly different dimensions. For the preferred cold 
pack embodiment, the width W of the wrapping is eight 
inches to secure the cold pack. 
0273. The process for manufacturing the embodiment of 
FIG. 23 is illustrated in FIG. 23B. The firs supply roll 768 
provides biaxially-oriented film 744, the second supply roll 
770 provides non-woven loop material 750 with plastic 
backing, the third supply roll 798 provides biaxially-ori 
ented plastic film 784, and the fourth supply roll 802 
provides non-woven loop material 790 with plastic backing. 
Welding station 744 forms weld 748, which joins the loop 
strip 750 to the biaxially-oriented plastic film sheet 744. 
Welding station 800 creates weld 788 that joins the biaxi 
ally-oriented plastic film 784 to the non-woven loop strip 
790. Welding station 804 forms weld 782 which joins the 
hook strip 718 to the biaxially-oriented plastic film sheet 
784. Welding station 808 creates a third weld 786 which 
joins the face 744 of the pouch to the backside 784 of the 
pouch. The welding stations 744, 800, 804 and 806 are drag 
type welders where the film is continuously moving under 
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the weld head. FIG. 23A shows the resulting composite 
assembly after these welding steps. 
0274 The next step in the process to manufacture the 
wrapping of FIG. 23 is a dancing mechanism 778, which 
was described in the previous description of the process on 
a bag sealing machine as a mechanism that allows the film 
to stop momentarily while individual wrappings 781 are 
separated and cut off by the hotknife 780. Hot knife 778 also 
creates edge seals 792 and 794 that close off the sides of the 
pouch. Welds 792 and 794 are bead type welds, similar to the 
edge seals created by the process of FIG. 22C. 
0275 Another wrapping embodiment is similar to the 
wrapping of FIG. 23 because preformed biaxially-oriented 
plastic sheet is also used to form the pouch. This wrapping 
is illustrated in FIGS. 24, 24A, 24B and 24C. As in the 
previous embodiment's description, using plastic sheet to 
form the pouch results in a waterproof pouch. However, in 
the current embodiment, the pouch is formed by folding a 
preformed biaxially-oriented plastic sheet 811 rather than 
joining two separate flat sheets. An additional feature is a 
stretch component 810 on the hook end which enables the 
wrapping to be tightly fastened. This stretch component 811 
increases the flexibility of the wrapping and allows for some 
expansion so it is not so constricting. 
0276. The pouch of this wrapping is formed by a folded 
sheet 302 of preformed biaxially-oriented film. Folded film 
811 may be introduced into the manufacturing process in 
two ways. The film 811 is jay-folded and is joined to stretchy 
sheet 810 at weld 813 directly on the fold line. Hook strip 
810 is joined to a stretchy material 810 using the off-line 
calender roll process of FIGS. 4 and 4A to form assembly 
815. Hook sheet assembly 810 is joined to a preformed 
biaxially-oriented plastic sheet 811 at weld 813. 
0277 Non-woven loop sheet 814 is joined to folded film 
811 at weld 812. Non-woven lop sheet 814 either has a 
polyethylene backing from the calender roll process of 
FIGS. 2 and 2A, that is done prior to this assembly, or it can 
be non-woven loop material without polyethylene backing, 
depending on the required quality of the weld and the other 
requirements of the application. The amount of hook and 
loop material in both of these cases can be adjusted accord 
ing to cost concerns. 
0278 As a variant to this embodiment, the opening of the 
pouch can be made sealable by adding a pressure-sensitive 
assembly 816 to the film 811 prior to folding the film 811. 
The pressure sensitive assembly 816 consists of a pressure 
sensitive adhesive strip 817 with a release tab of 818 and that 
allows the pouch to be sealed after the cold pack or other 
therapeutic pack is manually inserted into the pouch. After 
release tab 818 is pulled off, pressure sensitive strip 817 
sticks to the other side of folded film 811 and seals the pouch 
opening shut. 
0279. This embodiment may also be varied by replacing 
the film 811 with a woven or non-woven knit. This replace 
ment material may be waterproof and is commercially 
available as Tyvek R. Typar(R), or scrim. 
0280 The process of manufacturing this embodiment is 
illustrated in FIGS. 24C, 24D and 24E. For this process, 
supply rolls 815, 814' and 811' with material for features 
815, 814 and 811, respectively are provided. Preformed 
biaxially-oriented plastic film 811 may be jay-folded and 
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rolled up in the supply roll or two sheets of biaxially 
oriented plastic film could be double wound in the supply 
roll. A set of nip rolls 821 work in conjunction with 822 as 
a servo drive mechanism. The process indexes intermittently 
and repeats with a repeat length that is the width of the 
wrapping W. Weld station 823 makes weld 812 that joins 
the pouch material 811 and the loop material 814. Weld 
station 824 uses a "L' shaped welder to make the welds 813 
at the fold line of pouch material 811 that joins the pouch 
820 to the hook and stretchy material subassembly 815. 
Weld station 824 also creates a double-width edge weld that 
is transverse to machine direction. Finish servo rollers 822 
are located just before the cutoff section 825. The cutoff 
section 825 is a cold knife and cuts the double-width edge 
weld in half. This cutoff 825 cuts and bisects the double 
width edge weld down the middle to create welds 819 on 
two wrappings 826. This produces a finished wrapping 826 
with three sealed pouch edges. 
0281 Another wrapping embodiment is illustrated in 
FIGS. 25, 25A, 25B and 25C. This wrapping is similar to the 
embodiment of FIG. 17 because this wrapping has hook and 
loops symmetrically placed on both sides. This wrapping is 
similar to the embodiment of FIG. 21 because this wrapping 
is mostly formed of non-woven loop material. This wrap 
ping consists of two sheets of non-woven loop material 832 
that are laid down on top of one another and welded to form 
a pouch 828. The sheets both have strips of hooks 827 on 
one end. The advantages to this design are that the non 
woven material 832 is more durable and comfortable against 
the skin than biaxially-oriented film. Furthermore, the non 
woven loop material has the appearance of being cloth-like 
and is comfortable, permeable and breathable. Since there 
are loops and hooks on both sides, the wrapping may be 
wrapped two different ways, making the wrapping easy to 
SC. 

0282 Loop section 833 is an end section of the wrapping 
that is die cut to make it easier to peel the hooks 827 from 
the loops 832. Hook strips 827 are welded onto non-woven 
loop material 832. The body of the wrapping has loops 832 
on both sides. Welds 829 close off the pouch 828. There is 
also the option of creating multiple pouches in the wrapping 
by putting more welds 831 along the length of the wrapping. 
The pouch 828 is welded completely around its periphery 
except for the top of the wrapping as an entry point to the 
pouch. As an option, a window 830 could be die-cut into one 
side, allowing any contents that are in the pouch 828 to be 
in intimate contact with the skin or surface to which it is 
wrapped. The pouch contents could be any kind of medica 
tion or anything else that is desired to have contact to the 
surface of the skin. 

0283 The continuous process for manufacturing this 
wrapping embodiment is illustrated in FIG. 25D. First, two 
supply rolls unroll out non-woven loop material 832 into 
servo drives 840. As an option, a die cutting station 841 can 
cut an access window 830 into one sheet 832. Since die 
cutting station 841 is a discrete operation, a shuttle device is 
provided to hold a targeted portion of sheet in a fixed 
position despite a continuous input and output flow of sheet 
material. After optional station 841, two supply rolls 842 
unroll out hook sheets 827. One hook sheet 827 is positioned 
on top of each of the two loop sheets 832. 
0284 Welding station 843 creates welds 829 and option 
ally 831 to seal the sheets 832 and 827 together and form the 
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pouch 828. These welds 829 and 831 extend transversely 
and longitudinally to machine direction. 
0285 FIG. 25C shows a space between the individual 
transverse welds which produces a free edge 839 of the loop 
after individual wrappings are cut from the web along line 
835. This results in a flexible, lofty soft, non-woven edge 
839 for the wrapping. Weld station 843 uses weld head 843' 
and weld head 843". Separated between these two weld 
heads is a space which results in unwelded material 839. The 
knife section 847 cuts at line 835 and the free edge 839 is 
formed beside the cut. 

0286 Die cutter 846 continuously cuts the end tab out 
following line 836. This cut removes material 837 as illus 
trated in FIG. 25B and this material is rolled up in excess roll 
837. At the end, cutting station 846 performs a cold sheer 
cut along line 835 and separates the individual wrappings 
834 from the continuous web. FIG. 25B shows the trim 837 
and a cutting line 836. The cutting line 835 is slightly thinner 
than cutting line 836 because knife station 847 is thinner. 
Cut 836 is generated or cut by die-cutting station 846. By 
extending the width of the knife’s blade 846, cutting is 
guaranteed if the web moves slightly left or right. The width 
of cut 836 allows the knife edge to cleanly cut the web or the 
part free. Cutting line 835 is also extended into the excess 
material 837 and this extension is 838. These extensions 
allow the part to be cut free from the web even if the web 
moves just subtly left or right, or repeated move or a little 
bit of tolerance with repeat advance. These extensions 
guarantee a wrapping part 834 which is free from the trim 
web. 

0287 FIG. 26 shows a wrapping embodiment 859 with 
length L that is similar to the wrapping of FIGS. 7-12. 
However, the current embodiment is made from two sheets: 
a hook web 853, and a loop web 854 whereas the embodi 
ment of FIGS. 7-12 is made from one folded sheet. Beyond 
that, FIGS. 26B (flat bagging sealing process) and 26E 
(pouching process) show similar processing that have been 
already described. 
0288 The flat bag sealing process of FIG. 26B shows an 
intermittent motion machine using servos 860 and 857 with 
a repeat distance of L. The flat bag sealing process utilizes 
two weld stations 858 and 855 to seal the sheets along the 
length of the wrapping. Weld station 858 creates welds 850. 
Weld station 855 has a unique shape, illustrated in FIG. 26D, 
to create double width transverse weld 848 and machine 
direction weld 851 that leave a opening, along machine 
direction, in the wrapping for pouch 856. Cold cutoff knife 
861 cuts off individual wrappings 859 transversely to 
machine direction by bisecting transverse weld 848. 
Bisected weld 848 becomes weld 862 that forms the end of 
one wrapping 859 and weld 863 that forms the beginning of 
another wrapping 859. The pouch 856 is formed between 
welds 862 and 849. 

0289 FIG. 26E shows another process for making wrap 
ping 859. The pouching process consists of the two webs 
853 and 854 going through a servo mechanism into a bottom 
sealer 864 and then the rest is similar to the pouching 
process of FIGS. 7-12. In this pouching process, contents 
140 are placed in the pouch 856 and the pouch is sealed 
using weld 873. One advantage of this pouching process is 
that the non-woven loop material can either have a plastic 
backing or be without a plastic backing because weld sealing 
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jaws 864, 868 and 869 are used. This is because weld sealing 
jaws heat the material sufficiently long so that the binder in 
non-woven loop material seals with other plastic sheets. The 
benefit to using loop material without plastic backing, is that 
the pouch is breathable and the calender roll step of FIGS. 
2 and 2A is eliminated. 

0290 Another wrapping embodiment with width W and 
length L is illustrated in FIGS. 27 and 27A. This design 
provides a way to create a finished wrapping 877 with a 
pouch 876 directly from the calender roll process. Since the 
calender roll process of FIGS. 4 and 4A laminates the 
non-woven loop material 875 with a plastic backing of 
hooks 874, preventing this lamination in a select area creates 
the pouch 876. This is accomplished by printing an overprint 
varnish 879 on the non-woven loop material 875 before the 
calender process which prevents lamination in certain areas 
between the hook backing 874 and the non-woven loop 
material 875. Afterwards, the desired contents of the pouch 
876 are manually inserted. One benefit to this embodiment 
is that the loop material 875 over the pouch 876 will not be 
sealed with resin so that it is porous and breathable and more 
comfortable against the skin. 
0291 FIGS. 27B and 27C illustrate the process of print 
ing the overprint varnish or “resin-resist'879 on the back 
side of the loop. Supply roll 875" supplies a continuous sheet 
of non-woven loop material 875 of width W, which is twice 
W, such that this sheet continuously forms the material that 
is split downstream into two wrappings 877. A dancer 
mechanism 885 provides tension control and uniform feed 
of the loop material 875 going into a center impression, 
flexographic printing process for printing the varnish on the 
back 879 of the loop material. An alternative printing 
process if a sack-pressed flexographic printing process. The 
center impression printing process is preferred because its 
center drum is easily heated, which speeds up the drying 
process of the overprint varnish and potentially eliminates 
the need for a drying oven in the process. The center 
impression printing process has printing rolls 880 and 881. 
Printing roll 880 produces the resist print area 879. Printing 
roll 881 produces registration mark 878. Registration mark 
878 is preferably black ink and used in the downstream 
calender roll process. The resulting sheet with print areas 
878 and 879 is illustrated in FIG. 27C. 

0292 Continuing along the process of FIG. 27B, another 
dancer mechanism 883 provides tension control of continu 
ous sheet 875 to feed it into the calender roll process of FIG. 
27D. An alternative method of production is to wind up this 
continuous sheet into finish roll 884. If this alternative 
method is used, then subsequently finish roll 884 feeds 
continuous sheet 875 into the calender roll process of FIG. 
27D. 

0293. After varnish resist 879 and ink 878 is printed on 
the continuous sheet 875, the sheet 875 enters the calender 
stack consisting of rolls 886, 887,888 and 889 as illustrated 
in FIG. 27.D. Resin for the plastic backing with hooks 874 
is extruded by extruder nozzle 890. Once the hooks 874 are 
formed on the printed loop material 875, the continuous 
sheet exists and goes into a dancer mechanism 891 to 
establish correct tension through the system and to provide 
Some speed variation. 
0294 Slitting station 892 is just before the perforating 
station 893 and cuts the sheet with width W, along longi 
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tudinal line 896 into two sheets, each of width W. These 
two sheets are kept in place using tension control. 
0295 Perforating station 893 puts perforation into the 
continuous sheet along transverse lines 895 so that a user can 
subsequently separate the individual wrappings 877 from 
each other. The continuous sheet with perforation is illus 
trated in FIG. 27E. This perforating station 893 is an 
episodic cutter. While cutting, it travels at the speed of the 
continuous sheet, once pass the cutting process, the rotation 
is sped up to catch up and in time with the next registration 
mark 878. Perforation station 893 is either an episode cam 
or a rotary index cutter, where a servo drive is doing the 
accelerating and decelerating. Most importantly, the cutter 
893, when engaged with a continuous sheet, runs at the same 
speed as the film so that it does not tear or otherwise slow 
down the continuous sheet. The registration mark triggers 
the perforating process. The individual perforations are 
sized correctly and in enough numbers so that the perfora 
tions still hold the continuous sheet together but enough 
fibers and film have been cut so that individual wrappings 
877 can be ripper from the continuous sheet without propa 
gating tears within each wrappings 877. Lastly, the continu 
ous sheet with perforations or without perforations is rolled 
up into finish roll 894. 
0296. As an alternative, perforating station 893 could be 
removed and no perforations are put into the continuous 
sheet. In this case, the wrappings 877 are separated from the 
continuous sheet by a manual cutting operation as the finish 
roll 894 is unrolled. 

0297 Another wrapping embodiment, illustrated in 
FIGS. 28 and 28A, is a wrapping 906 whose functional area 
is multiple individual spot treatment areas 899 rather than a 
pouch with therapeutic contents. This wrapping 906, with 
length L and width W, has non-woven loop material 896 
and an edge strip with hooks 900. Hook strip 900 is joined 
to non-woven loop sheet 896 at weld 901 using a process 
similar to the flatbag, drag sealing process illustrated in FIG. 
19A. FIG. 28B shows individual spot treatment areas 899 
that are attached to the non-woven loop material 897 via 
pressure sensitive hooks 902. Spot treatment areas 899 are 
comprised of medicinal treatment area 898 and spot hook 
strips 902. In the preferred embodiment, spot hook strips 
902 are joined to treatment area 898 using touch sensitive 
adhesive layer 903. In an alternate embodiment, depending 
on if the treatment material is hook engageable (such as 
gauze), spot hook strips 902 are joined to treatment area 898 
using another hook strip 904. The hook to hook components 
902,904 can be either formed hook on hook using a calender 
roll process or they can be joined with glue or solvent or 
Some other standard means. 

0298 Referring to FIGS. 29 and 29A, a wrapping 1000 
uses a rib 1002 fastener and a groove 1004 fastener to seal 
ice in a bag 1006 permanently joined to a composite material 
1007 that includes a non-woven hook-engageable loop 
material 1008 having loops 104 (FIG. 1D) and a discrete 
hand 1010 of hooks 4 (FIG. 1A) for wrapping around a body 
part and releasably self-attaching. An example of material 
1008 is an elastomeric non-porous non-woven loop material 
available from Tredegar Film Products of Richmond, Va. 
Material 1008 can also be inelastic. FIG. 29B illustrates how 
wrapping 1000 can be used to hold a cold pack against an 
irregularly shaped body part 1016 representing a knee, an 
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ankle, a wrist, and other body parts. Bag 1006 holds ice 1017 
and material 1008 is wrapped around bag 1006 so that hooks 
4 of band 1010 releasably engage with loops 104 on material 
1008. The tension of wrapped material 1008 held in place by 
the engagement of loops 6 with hooks 4 holds bag 1006 
tightly against body part 1016 for cold therapy. Since loops 
6 are along the entire length of material 1008, a user can 
stretch the wrapping 1000 to different lengths depending on 
the size of body part 1016 and the user's comfort level. The 
rib 1002 and groove 1004 fasteners can be configured to be 
water tight when engaged to prevent the bag 1006, when 
heated from contact with body part 1016 and ice 1017 
Subsequently melts, from leaking water. 
0299 Weld 1012 joins bag 1006 to non-woven loop 
material 1008. Non-woven loop material 1008 with hook 
band 1010 is made with weld bead 1014. Hook band 1010 
is formed in the machine direction from an extruded band of 
resin laminated in situ directly to the surface of material 
1008, and molded to form hooks or hook preforms by mold 
cavities in the molding roll. Weld bead 1014 is formed at the 
same time in the machine direction from an extruded band 
of resin laminated in situ directly to the surface of material 
1008, and molded into weld bead 1014 by a mold cavity in 
the molding roll. Wrapping 1000 is then made by welding a 
plastic bag with rib and groove fasteners to composite 
material 1007 at weld bead 1014. Wrapping 1000 can also 
be made with a folded plastic sheet having continuous rib 
and groove fastener Strips in a continuous process using flat 
bag making machinery. 

0300. An apparatus 1018 and continuous process for 
making composite material 1007 is described with reference 
to FIGS. 30.30A and 30B. Extruder 1020 provides to the nip 
1022 a molten strip of the resin of width corresponding to 
the width of the desired band 1010 of molded hooks 4 as 
described previously with reference to FIGS. 3 and 3A. 
Completion of the is situ lamination is achieved by the 
pressure of the calender nip 1022 formed by pressure roll 
1024 and mold roll 1026. Resin of a band of resin applied 
by extruder 1020 enters mold cavities in mold roll 1026, 
forming hook band 1010 that includes hooks 102 or hook 
preforms molded integrally with a base resin layer that is in 
situ laminated to the loop web by the action of the calender 
nip 1022. At the same time, resin of another band of resin 
applied by extruder 1020 enters mold cavities in mold roll 
1026, forming well bead 1014 that is in situ laminated to the 
loop web 1008 by the action of the calender nip 1022. After 
cooling, the finished wrapping material 1007 is removed 
from mold roll 1026 and rolled up in supply roll 1030, in 
which form the finished composite material 1007 is deliv 
ered to a wrapping forming machine. 

0301 FIG.31 illustrates a machine 1050 and method for 
making the wrapping 1000 described above. Plastic film 
1054 is supplied as a roll 1052 with rib 1002 and groove 
1004 fasteners welded previously to or integrally formed 
with the film 1054 using techniques such as extrusion. Roll 
1052 of continuous plastic film 1054 is positioned such that 
a fold in plastic film 1054 is managed at a center fold line 
1056. A folding bar or board 1058 is provided. Rollers 1060 
pinch the fold 1062 just after the fold plate or folding board 
1058 creates the center fold 1056. Folded sheet 1064 enters 
into the flat bag sealing machine 1050 on top of non-woven 
loop material 1008 with hook strip 1010 and weld bead 1014 
to form the wrapping 1000. Typical flat bag-sealing 
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machines of this type are available from Ro-An Industries 
Corp of Middle Village, N.Y. The Ro-An Industries style bag 
sealing machine 1050 is illustrated where the web is inter 
mittently positioned into a tooling station. Roll 1030 posi 
tions the non-woven loop material 1008 with hook strip 
1010 and weld bead 1014 into the bag sealing machine such 
that fold 1062 is laid on top of weld bead 1014, and then the 
weld bead 1014 and fold 1062 are positioned under weld 
sealing station 1066. Weld sealing station 1066 permanently 
joins folded plastic sheet 1054 and composite material 1007 
using weld bead 1014. 
0302) Moving towards the left, heated seal bar 1068 
simultaneously seals edges of bag 1006 using radiant heat 
and cuts the web in the cross machine direction againstanvil 
roller 1070. In the process illustrated in FIG. 31, the web is 
intermittently advanced, so that at each advance, there is a 
period within the process where the device 1068 acts on the 
web. The repeat length W defines the width W of the strap 
and is determined by the stroke of the film advance. As in a 
previous example illustrated in FIG. 20F, particularly wide 
sheets 1007 may be folded for processing. 
0303 Another example of flat bag-sealing machines is 
available from GN Packaging Industries of Mississauga, 
Ontario, Canada. Using the GN style of bag sealing 
machine, wrapping 1000 can be manufactured in a similar 
way to the Ro-An style bag sealing machine except that the 
cross machine edge of bag 1006 is sealed first by a weld 
sealing station and then an unheated knife edge cuts the edge 
against a flat anvil. 
0304. In another example of the process illustrated in 
FIG. 31, the rib 1002 and groove 1004 fasteners are engaged 
together and then positioned in between the two folded sides 
of plastic film 1054 as plastic film 1054 is center folded upon 
entering the machine 1050. This can be done by continu 
ously sliding an engaged rib 1002 and groove 1004 fastener 
strip into rollers 1060 in between the two folded sides of 
plastic film 1054. Moving to the left, the engaged rib 1002 
and groove 1004 fasteners are welded to the two folded sides 
of plastic film 1054 using top and bottom heat sealers. In a 
related example, the plastic film 1054 can be manufactured 
as a tube with one end slit to form a pre-folded plastic film. 
In this example, the two edges of the plastic film 1054 are 
separated to enable entry of the engaged rib 1002 and groove 
1004 fasteners. 

0305. In still another example, hook and loop fasteners 
can replace the rib 1002 and groove 1004 fasteners to make 
another type of wrapping. Such a wrapping can be manu 
factured by welding on a hook Strip and a non-woven loop 
strip to opposite edges of plastic film 1054 prior to entering 
the machine 1050. In this example, bag 1006, closed with 
hooks and loops, is not necessarily water tight but for certain 
applications there is no problem with some leakage of water 
from a cold pack. In these cases, the cold therapy is 
improved by the spillage of water since thermal heat transfer 
between irregular body part 1016 and bag 1006 is improved 
with an interface of water. 

0306 Referring to FIGS. 32 and 32A, a variation of 
wrapping 1000 is wrapping 1100. In this variation, bag 1006 
is formed using a j-fold such that a lip 1102 extends past 
groove 1004 and the opening of bag 1006 with rib 1102 and 
groove 1004 fasteners faces inside wrapping 1100 rather 
than outside the wrapping as with wrapping 1000. In some 
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applications, facing the opening of bag 1006 to the inside of 
the wrapping is advantageous because the weight of contents 
1017 does not press against the opening of bag 1006 when 
a user holds wrapping 1100 by the section with hooks 1010. 
A weld 1104 permanently joins composite material 1007 to 
lip 1102. FIG. 32B illustrates how wrapping 1100 can be 
used to hold a cold pack against the irregularly shaped body 
part 1016 representing a knee, an ankle, a wrist, and other 
body parts. Bag 1006 holds ice 1017 and material 1008 is 
wrapped around bag 1006 so that hooks 4 of band 1010 
releasably engage with loops 6 on material 1008 similarly to 
wrapping 1000. 
0307 Similarly to wrapping 1000, wrapping 1100 can 
also be made with a folded plastic sheet having continuous 
rib and groove fastener strips in a continuous process using 
flat bag making machinery. FIG. 33 illustrates a machine 
1120 and method for making the wrapping 1100 described 
above. Plastic film 1122 is supplied as a roll 1124 with rib 
1002 and groove 1004 fasteners previously welded to or 
integrally formed with the film 1122. Roll 1124 of continu 
ous plastic film 1122 is positioned such that a fold is 
managed at a j-fold 1126. A folding bar or board 1128 is 
provided. Rollers 1060 pinch the j-fold 1126 just after the 
fold plate or folding board 1128 create the j-fold 1126. 
Folded sheet 1130 enters into a flat bag sealing machine on 
top of non-woven loop material 1008 with hook strip 1010 
and weld bead 1014 to form the wrapping 1100. Roll 1030 
positions the non-woven loop material 1008 with hook strip 
1010 and weld bead 1014 into the bag sealing machine such 
that lip 1102 is laid on top of weld bead 1014, and then the 
weld bead 1014 and lip 1102 are positioned under weld 
sealing station 1066. Weld sealing station 1066 permanently 
joins folded plastic sheet 1130 and composite material 1007 
using weld bead 1014. 
0308 Moving towards the left, upper heated seal bar 
1068 again simultaneously seals edges of bag 1006 using 
radiant heat and cuts the web against lower anvil roller 1070. 
In the process illustrated in FIG.33, the web is intermittently 
advanced, so that at each advance, there is a period within 
the process where the device 1068 acts on the web. The 
repeat length W defines the width W of the strap and is 
determined by the stroke of the film advance. As in a 
previous example illustrated in FIG. 20F, particularly wide 
sheets 1007 may be folded for processing. 
0309 The variations of the process of FIG. 31 described 
above similarly apply to the process of FIG. 33. Thus, a GN 
style machine can be substituted for the machine illustrated 
in FIG. 33. Furthermore, the rib 1002 and groove 1004 
fasteners can be welded in-line using machine 1120. Simi 
larly, hook and loop fasteners can be substituted for the rib 
1002 and groove 1004 fasteners for a non-water tight 
Wrapping. 
0310. In another variation of the wrapping 1100 of FIG. 
32, the wrapping 1100 can be made without the rib 1002 and 
groove 1004 fasteners such that bag 1006 has an open end 
at the lip 1102. In this variation, the contents of bag 1006 can 
include ice or a preformed, closed cold pack filled with 
cooling gel or chemicals that create an endothermic reaction 
when mixed. Such cooling gel is available from Kobayashi 
Healthcare of Wayne, Pa. These contents are kept inside bag 
1006 by the engagement of hooks 4 with the loops 6 of 
material 1008 when wrapping 1100 is wrapped around body 
part 1016 (as illustrated in FIG. 32B). 
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0311. In still another variation of the wrapping 1100 of 
FIG. 32, the wrapping 1100 is manufactured using the 
process illustrated in FIG.33 except that sheet 1122 is folded 
such that lip 1102 is below the other side of J-fold 1126. In 
this variation the rib 1002 and groove 1004 fasteners are 
positioned on the other side of the lip 1102 such that rib 1002 
is on the same surface as lip 1102. 
0312 Referring to FIGS. 34 and 34A, a wound care 
wrapping 1200 enables a user to quickly secure a dressing 
pouch 1202 to a wound on a body part without using tape. 
The dressing pouch 1202 is permanently joined to the 
previously described composite material 1007. The user 
secures dressing 1202 to the wound by grasping as end 1208 
and wrapping around the body part and releasably engaging 
hooks 4 with loops 6. Using a wound care wrapping without 
tape is useful because a paramedic does not require a third 
hand to apply the tape while a first hand holds the dressing 
on the wound and a second hand wraps the wrapping around. 
This is particularly important in accident or battlefield 
situations where a quick first aid response is required for 
wounds and the number of medical personnel is limited. 
Furthermore, applying the wound care dressing using this 
wrapping can result in pressure being applied directly from 
the dressing pouch 1202 towards the wound area due to the 
stretch of the wrapping around the body part. This pressure 
can result in close contact of dressing pouch 1202 with the 
wound that is useful to absorb blood loss from the wound. 
This pressure is particularly useful when the dressing pouch 
1202 contains chemicals that are beneficial for stemming 
blood loss or for improving the healing of the wound 
because the chemical need to come into contact with the 
wound area. 

0313 The dressing pouch 1202 includes a dressing 
sponge cloth 1204 wrapping around a folded combine 
dressing 1206. Dressing sponge cloth 1204 is a multi-layer 
absorbent cloth designed for use on top of wounds and 
incisions. Dressing sponge cloth 1204 is covered with a 
fabric facing designed to resist engagement with the wound 
as it heals. Dressing sponge cloth 1204 is available as 
Topper R dressing sponge from Johnson & Johnson of New 
Brunswick, N.J. Combine dressing 1206 is an absorbent 
secondary dressing for use with moderate to heavy draining 
wounds. Combine dressing 1206 is available as SurgipadR 
combine dressing from Johnson & Johnson of New Brun 
swick, N.J. Dressing sponge cloth 1204 and combine dress 
ing 1206 can be coated with blood clotting agents and other 
medicinal agents for improving the healing of the wound 
begin treated. Following common practice, combine dress 
ing 1206 is folded up into a rectangular package and 
enclosed by dressing sponge cloth 1204 to form dressing 
pouch 1202. The edges of dressing sponge cloth 1204 are 
folded into the dressing to have a clean rectangular dressing 
package without exposed cloth edges that could become 
engaged in a wound. 
0314 Dressing pouch 1202 is permanently joined to the 
composite material 1007 by welding dressing sponge to 
weld bead 1014. This welding occurs by positioning the 
edge of dressing pouch 1202 (dressing sponge 1204) over 
weld bead 1014 and heating the edge. The plastic in weld 
bead 1014 melts and flows into the fibers of the edge of 
dressing sponge 1204. After cooling, the plastic forms a 
bond between dressing sponge 1204 and material 1008. 
Composite material 1007 is manufactured using the process 
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illustrated in FIGS. 30-30B. In one example, dressing 1202 
can be preformed and then welded using a hand heater to 
individual wrappings cut from a continuous length of com 
posite material 1007. 
0315. As illustrated in FIG. 35, the wound care wrapping 
1200 can be wrapped together for storage by engaging hooks 
4 in band 1010 with loops 6 in material 1008 for convenient 
storage in a sterile package 1210. After opening the sterile 
package 1210, a paramedic unwinds the wrapping 1200 by 
peeling hooks 4 in band 1010 away from loops 6 of material 
1008, holding the hook band 1010, and letting the weight of 
dressing pouch 1202 unwind the wrapping 1200, or by 
grasping the exposed end of the wrapping and throwing the 
dressing to disengage the fastening elements and uncoil the 
wrapping in one quick motion. FIGS. 36-36C sequentially 
illustrate the use of wound care wrapping 1200 to bandage 
a wound on an inner thigh, using only two hand. First, the 
paramedic holds the dressing 1202 against the wound with 
one hand and extends material 1008 with the other hand 
(FIG. 36). Next, the paramedic wraps the material 1008 
around the leg bringing the hook band 1010 towards the 
dressing 1202 while applying tension to material 1008 (FIG. 
36A). Next, while maintaining tension in the stretched 
material, the paramedic attaches hooks 4 in band 1010 to 
loops 6 (FIG. 36B). The dressing pouch 1202 is now 
securely fastened to the wound, as illustrated in FIG. 36C, 
the thickness of dressing pouch 1202 causing localized 
pressure against the wound to stop bleeding. Subsequently, 
when the dressing pouch 1202 needs to be changed, the 
paramedic simply peels hooks 4 in band 1010 from loops 6 
of material 1008 to release the wrapping 1200 and unwinds 
the wrapping 1200 away from the body part. 

0316 Several of the above-described constructions can 
be fashioned with minimal material costs and weight. In one 
example, a wrap of was formed of a Substrate of high density 
polyethylene (HDPE) with an overall area of 6 inches (15 
centimeters) by 34 inches (86 centimeters), provided with 
Suitable hook and loop components, and still weighed only 
about 0.48 ounces (15 grams) with nothing in its pouch. 
Thus, fully configured wraps with weight-to-area ratios of 
less than about 150 grams per square meter, and correspond 
ingly low material and disposal costs, are readily obtainable 
with the methods described above. 

0317. A number of embodiments of the invention have 
been described. Nevertheless, it will be understood that 
various modifications may be made without departing from 
the spirit and scope of the invention. 

What is claimed is: 

1-42. (canceled) 
43. A method of forming medical wraps for delivering 

medical functions, the method comprising: 

introducing a sheet-form, flexible Substrate into a gap 
defined by a mold roll and an opposed cooperating 
member, the mold roll defining an array of blind 
cavities shaped to form fastener elements or fastener 
element stems; extruding resin into the gap to fill the 
cavities and commingle with Surface features of the 
Substrate, thereby forming a band of resin extending 
along the Substrate, with an array of fastener element 
stems extending integrally therefrom; 
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securing a field of exposed fibers to a surface of the 
Substrate; 

cutting across the Substrate to form individual wraps, each 
wrap of a length sufficient to extend about a human 
limb and having a segment of the band of resin extend 
ing thereacross; and 

providing the wrap with a medical function delivery 
pouch for containing materials selected to provide 
medical treatment to living tissue when the wrap is 
wrapped about the tissue. 

44. The method of claim 43 further comprising, after the 
forming the band of resin, forming engageable heads on the 
fastener element stems. 

45. The method of claim 43 further comprising inserting 
an absorbent pad into the pouch. 

46. The method of claim 43 further comprising inserting 
an activatable thermic material into the pouch. 

47. The method of claim 43 wherein providing the pouch 
comprises attaching a preformed pouch at an end of the 
substrate. 

48. The method of claim 47 wherein the pouch is attached 
by welding material of the pouch to the substrate. 

49. The method of claim 48 wherein the pouch material is 
welded to a strip of the extended resin spaced apart from the 
band of resin having fastener element stems. 

50. The method of claim 43 wherein adding the pouch 
comprises forming a pouch from the Substrate. 

51. The method of claim 50 further comprising heat 
sealing the Substrate to close the pouch with contents in the 
pouch. 

52-72. (canceled) 
73. A method of manufacturing a wrap to treat living 

tissue, the method comprising: 
extruding a resin into a gap defined by a mold roll and an 

opposed cooperating member, the mold roll defining an 
array of blind cavities shaped to form discrete stems 
extending from a flexible strip of the resin: 

forming engageable heads on the stems to form fastener 
elements; 

selecting a loop Substrate with Surface fibers configured to 
be engaged by the fastener elements to form a releas 
able engagement exhibiting a pull force characteristic 
of less than about 0.2 pounds of force per transverse 
inch of engaged width; 

introducing a sheet-form Substrate into the gap Such that 
the resin and the Substrate are laminated forming a 
composite carrying both a field of fiber loops compris 
ing exposed surface fibers of the substrate and the 
fastener elements or stems molded in the cavities; and 

cutting the compounds to form individual wraps, each 
wrap of a length sufficient to enwrap an intended 
treatment site and having both an area of the fastener 
elements or stems and an area of the releasably engage 
able fiber loops arranged to engage one another when 
in apposition securing the wrap around the treatment 
site. 

74. The method of claim 73 further comprising providing 
the wrap with a medical treatment delivery pouch, which is 
designed to accommodate materials selected to provide 
medical treatment to living tissue when the wrap is wrapped 
about the tissue. 
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75. The method of claim 74 further comprising inserting 
a wound covering into the delivery pouch, the wound 
covering selected to protect the wound and absorb fluid. 

76. The method of claim 75 further comprising inserting 
a dressing sponge into the delivery pouch. 

77. The method of claim 75 further comprising inserting 
an absorbent material into the delivery pouch. 

78. The method of claim 74 further comprising inserting 
a material substantially colder than the tissue to be treated 
into the pouch. 

79. The method of claim 74 further comprising inserting 
unmixed ingredients into the pouch that, when activated by 
mixing, generates an endothermic reaction. 

80. The method of claim 74 further comprising inserting 
an ingredient into the pouch that, when activated by expo 
Sure to air, generates an exothermic reaction. 

81. The method of claim 73 further comprising placing 
the fastener elements adjacent to an end of the Substrate 
furthest from the pouch. 

82. The method of claim 73 further comprising providing 
the composite with a non-fastening, graspable end region 
extending beyond the region of the fastener elements. 

83. The method of claim 74 further comprising inserting 
a medicament to provide the medical treatment. 

84. The method of claim 74 further comprising placing 
the wrap in a sealed package with the composite wrapped 
about the end at which the pouch is disposed, and with the 
fastener elements releasably engaging the field of fiber loops 
to hold the composite in a wrapped condition. 

85. A method of forming medical wraps for delivering 
medical treatments, the method comprising: 

extruding a resin into a gap defined by a mold roll and an 
opposed cooperating member, the mold roll defining an 
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array of blind cavities shaped to form discrete stems 
extending from a flexible strip of the resin: 

forming engageable heads on the stems to form fastener 
elements; 

selecting a loop Substrate with Surface fibers configured to 
be engaged by the fastener elements to form a releas 
able engagement exhibiting a pull force characteristic 
of less than about 0.2 pounds of force per transverse 
inch of engaged width; 

introducing a sheet-form Substrate into the gap Such that 
the resin and the Substrate are laminated forming a 
composite carrying both a field of fiber loops compris 
ing exposed surface fibers of the substrate and the 
fastener elements or stems molded in the cavities; 

cutting the composite to form individual wraps, each wrap 
of a length Sufficient to enwrap an intended treatment 
site and having both an area of the fastener elements or 
stems and an area of the releasably engageable fiber 
loops arranged to engage one another when in apposi 
tion securing the wrap around the treatment site; 

providing the wrap with a medical function delivery 
pouch for containing materials selected to provide 
medical treatment to living tissue when the wrap is 
wrapped about the tissue; and 

inserting a medical function component into the pouch, 
Such as an absorbent material, or an endothermic mate 
rial, or an exothermic material, or a predetermined 
medicinal treatment. 


