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(57) ABSTRACT

An emergency hemostatic head trauma bandage cap with a
strap system and method of use, which, when applied to the
head, delivers minimal pressure to control bleeding, doesn’t
compromise cervical spine immobilization, allows for fast
and effective application of cooling gel to control intracra-
nial/internal swelling or hot packs to prevent hypothermia in
non-trauma situations, doesn’t come apart during treatment
and transport, and doesn’t require a caregiver to re-wrap the
dressing.
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HEAD TRAUMA BANDAGE CAP AND
METHOD

RELATED APPLICATIONS

[0001] This application is a continuation-in-part patent
application of the continuation-in-part patent application
entitled “Head Trauma Bandage Cap and Method”, Ser. No.
14/789,569, filed Jul. 1, 2015, which is a continuation-in-
part patent application entitled “Head Trauma Bandage Cap
and Method”, Ser. No. 13/560,410, filed Jul. 27, 2012, which
is a continuation-in-part patent application entitled “Helmet
Trauma Bandage and Method”, Ser. No. 12/807,288, filed
Sep. 10, 2010, which is a continuation-in-part of a continu-
ation-in-part patent application of the continuation-in-part
patent application entitled “Head Trauma Bandage and
Method”, Ser. No. 12/586,431, filed Sep. 22, 2009, which is
a continuation-in-part of the patent application entitled
“Head Trauma Cap Bandage”, Ser. No. 12/156,512 filed Jun.
2, 2008.

BACKGROUND OF THE INVENTION

[0002] Field

[0003] The present invention relates to bandages and
trauma treatment. In particular, it relates to a method of use
and an emergency trauma bandage cap with or without
pouches for hot or cold packs, which is placed on the
cranium to cover the crown, forehead, back of the head,
sides of the head around the ears, and the temples of an
injured patient with minimal movement of the neck and
spine.

[0004] Description of Related Art

[0005] Various bandages are known in the art. Boukanov
etal., US. Pat. No. 6,762,337 issued Jul. 13, 2004 discloses
a multi-purpose pressure bandage for body wounds utilizing
an expansion bladder, which inflates to compress an affixed
bandage against an injured patient’s wounds. The Boukanov
et al. specifically states its system design is to provide a
pressure dressing. To apply pressure, the device incorporates
the use of a carbon dioxide gas container with an inlet valve
for inflating a bladder in the bandage on site to apply
additional pressure (resistance pressure or inflating to create
pressure) to the wound to control bleeding.

[0006] The Boukanov et al. embodiment for head wounds
has the compression bandage shaped like a cap to secure
about the head. The Boukanov et al head bandage configu-
ration has a bladder with a coextensive gauze bandage liner
and a gas cartridge hidden in a pouch at a bottom edge.
Elongated straps extend diametrically from the bottom edge
for securing the dome-shaped pressure bandage to a head
injury. Once in place, the bladder of the bandage is inflated
to apply pressure to the wound. Although the application of
pressure to control bleeding is taught to be the standard
when treating soft tissue injuries, it is contraindicated with
regard to bleeding associated with a head injury, requiring
only gentle pressure.

[0007] Boukanov et al.’s compression bandage is not
suitable for head injuries. Head injuries are usually associ-
ated with intracranial swelling, which causes excess pres-
sure on the brain and towards the skull. Pressure treatment
similar to Boukanov et al. applied to a head injury through
compression compounds the problem of internal pressure to
the brain and skull. Through this compression method the
pressure applied by treating the injury creates even more
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pressure on the brain, and this can lead to a rapid deterio-
ration of the condition of the patient. In addition, long-term
and permanent brain damage can occur from the application
of a pressure dressing, which, in the worst case, can lead to
the death of the patient.

[0008] The standard of treatment for a head injury is to
apply gentle pressure for controlling bleeding, and for
applying a cold pack to control intracranial swelling asso-
ciated with head trauma. The idea of applying “gentle
pressure” is to not exceed the amount of pressure being
exerted inside the cranium resulting from head trauma.
[0009] In addition, as stated in Eliyahu-Gross et al., US
2016/0121019 published May 5, 2016,

[0010] “In the treatment of moderate to severe traumas,
controlling bleeding is essential and critical to minimize
blood loss. The process of healing injuries begins with the
adhesion and agglutination of platelets to injured tissue, and
the simultaneous liberation of thromboplastin from injured
cells. To aid in this process, hemostatic wound dressings are
used for sealing an injured site, thereby reducing the loss of
blood, activating the clotting mechanisms and promoting
hemostasis.”

[0011] The present invention discussed below is designed
to be consistent with the standard for treating head injuries,
and does not have any similarities with the Boukanov et al
bladder compression system with regard to its application. It
does not have any features, which create excess pressure,
compromise cervical-spinal precautions or in any other way
challenge the well being of the patient with a head injury.
[0012] If the Boukanov et al. bladder pressure regulator
fails, it also may result in significant pressure, which can
cause serious head injuries where intra cranial fluids build
up causing the head to swell. In addition, if improperly
inflated, circulation may be cut off. The bandage also suffers
from compression problems if the gas container is empty, or
fails to inflate the bladder. Under these circumstances, the
Boukanov et al pressure bandage may aggravate the
patient’s head injuries. Further, if the Boukanov et al.
bladder is pierced accidentally during emergency use, an
ill-fitting head wrap results.

[0013] Lundell et al, US. Design Pat., Des. 295,446,
issued Apr. 26, 1988 is a head bandage protector that would
require first conventionally wrapping the patent with ban-
dages, which may compromise cervical spine immobiliza-
tion depending upon how the bandage wraps are adminis-
tered.

[0014] Eye, U.S. Pat. No. 5,031,609, issued Jul. 16, 1991
is a postoperative compression bandage for the head, which
would also require conventional bandaging before compres-
sion application; again possibly compromising cervical
spine immobilization.

[0015] Neither Lundell et al, nor Fye are bandages with a
weather resistant cover for rapid application in the field to
avoid moving the neck or spine during emergency trauma
applications.

[0016] Cited for general interest are: Sherwood, U.S. Pat.
No. 5,044,031, issued Sep. 3, 1991 discloses passive warm-
ing articles for traumatized individuals suffering from hypo-
thermia, shock or exposure. Kun, U.S. Pat. No. Des. 354,
376, issued Feb. 14, 1995 discloses a head-cooling cap.
Hujar et al., U.S. Pat. No. 5,557,807 issued Sep. 24, 1996
discloses headwear including coolant means. Ameer, U.S.
Pat. No. 6,228,041, issued May 8, 2001 discloses a light-
weight portable scalp vibrating and hair growth-stimulating
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device. Komachak, U.S. Publication No. US2007/0074326,
dated Apr. 5, 2007, discloses a headgear with cooling device
fanned using a woven or non-woven material. Wang, U.S.
Pat. No. 4,744,106, issued May 17, 1988 discloses an
engineering cap with fan device structure for ventilation of
the hard hat. Augustine et al., U.S. Pat. No. 5,860,292 issued
Jan. 19, 1999 discloses an inflatable thermal blanket with
head covering for convectively cooling the body. Robinson
etal., U.S. Pat. No. 6,678,896, issued Jan. 20, 2004 discloses
a sports towel, Ronquillo, U.S. Pat. No. 5,666,668 issued
Sep. 16, 1997 discloses a cap with front size adjustment and
rear flap. Dixon, U.S. Pat. No. 5,960,477 issued Oct. 5, 1999
discloses a hat with folded rim and visor. Dumas et al., U.S.
Pub. No. 2005/0027227 published Feb. 3, 2005 discloses a
disposable water resistant cover for medical applications.
Reeves, U.S. Pat. No. 6,747,561 issued Jun. 8, 2004 dis-
closes a bodily worn device, which provides for digital
storage and retrieval of a user’s medical records, drug
prescriptions, medical history, organ donor instructions, and
personal identification for use in an emergency or routine
medical situation. Zucker et al., U.S. Publication No.
US2005/0193491 published Sep. 8, 2005, discloses a pedi-
atric emergency transport device. McKay, U.S. Pat. No.
5,305,470, issued Apr. 26, 1994 discloses a sports band.
Brisbane, U.S. Pat. No. 945,839, issued Jan. 11, 1910 is a
sleeping cap unsuitable for use as a bandage, and may not
expand sufliciently to accommodate larger heads. The elas-
ticized Brisbane sleeping cap using elasticized side to apply
pressure for holding the cap onto the head could adversely
affect intracranial pressure from a head wound and aggra-
vate the wound tissue when slid over the head. Dixon, U.S.
Pat. No. 5,960,477, issued Oct. 5, 1999, is a snow hat with
folded rim requiring the head to be lifted for placement,
again aggravating spinal injuries. Dumas et al. U.S. Publi-
cation 2005/0027227 published Dec. 3, 2005 is a medical
disposable water resistant cover for medical applications.
Shifrin, U.S. Pat. No. 5,173,970, issued Dec. 29, 1992
discloses a visored cap-type protective segmented helmet for
bicyclists and the like, which can be used as a pouch.
[0017] None of the above references provides an emer-
gency hemostatic head bandage, which doesn’t compromise
cervical spine immobilization when applied, doesn’t come
apart during treatment and transport, and doesn’t require a
caregiver to re-wrap the dressing. The improved invention
discussed below can be quickly applied as a bandage dress-
ing to control bleeding and/or a device to hold cold packs in
place to gently control intracranial pressure. These features
can be used separately or in conjunction with a single
application of the cap, depending on the medical needs of
the patient with regard to head trauma. The invention
described below provides such an invention and method of
using it.

SUMMARY OF THE INVENTION

[0018] The present invention comprises a trauma bandage
cap and method. It is structured as a flexible cap with
periphery edges, segments, and an opening sized to fit about
and cover the forehead/crown, sides, and back of the head of
a patient with a head trauma. The cap segments proximate
the ears define ear observation cutouts to reveal any fluid
discharge from the ears.

[0019] The cap is constructed of absorbent, medical-grade
materials that have a non-adherent layer and/or hemostatic
layer positioned directly in contact with the head or skin.
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The cap is made of materials with enough flexibility when
placed on a patient and strapped with a chinstrap to apply
minimal pressure to the head to control bleeding without
aggravating intracranial pressure.

[0020] Exterior pouches, such as those described in Cum-
mings, U.S. Pat. No. 9,149,393 issued Oct. 6, 2015 may or
may not be affixed to the exterior of the flexible cap and
structured to removably receive and secure therein hot or
cold packs. The type of pack is selected depending upon
whether cold applications are required to stop further swell-
ing, or whether hot applications are required to help prevent
hypothermia in non-head trauma situations.

[0021] Alternatively, on demand cool-packs may be
employed and inserted into the flexible trauma bandage cap.
The on-demand cool feature requires a Two-Part chemistry.
One is a solid that would be incorporated into an interior
layer and the second is a liquid reservoir, pouch or ampule.
This reservoir is broken to release the fluid, which starts an
endothermic reaction, cool. The reservoir would be activated
prior to placing the Trauma bandage cap on the patient, or
could be activated when in-use. Multiple zones could be
designed, left/right or front/back for example. The cooling
effect is temporary (15-min or so) and the product remains
single-use.

[0022] In the Cummings embodiment, there are four exte-
rior pouches positioned to cover respectively the forehead/
crown, back and sides of the head. Each pouch is structured
with top openings leading into interiors into which hot or
cold packs are inserted and secured therein with openable
fasteners before subsequent removal. A detachable strap
system is releaseably affixed to the cap periphery edges and
structured to fit securely across a patient’s chin to hold the
cap in place in a manner which applies minimal pressure to
control bleeding, but can also be loosened and re-attached to
prevent circulation restriction and avoid aggravating intrac-
ranial pressure.

[0023] The periphery segments of the cap are cut in such
a way to expose the ears with openings on both sides of the
cap to allow for observation of the ear canals. In one
embodiment, an X-shaped chin strap is part of one side of
the cap and affixed on the other side with hook and loop
strips to fit across the chin of the patient and is secured to the
cap on either side of the ear openings. This allows the
chinstrap to be properly secured to the patient from both
sides. Further, the chinstrap may be affixed in a manner so
that the opening of the observation holes may be varied in
size as the strap fastener is varied in position.

[0024] Preferred fasteners are hook and loop strips, but
other fasteners, such as snaps, hooks, buttons, repositionable
pressure sensitive adhesives, silicone gel adhesives, etc.
could be used to secure the strap ends. However, these are
more complicated to use in the field, and are more expensive
and difficult to adjust.

[0025] One embodiment of this cap includes an imperme-
able film which forms the outer layer, and an inner layer
formed of a suitable soft textile or nonwoven material. On
one side of this nonwoven material an apertured net known
as a “non-adherent wound contact layer” would be affixed in
some manner, preferably laminated, to the inside surface
which would be in contact with the patient’s wound.
[0026] The impermeable film, which forms the outer layer
may include layers of film and reinforcing and/or cushioning
materials, which together form a composite structure. Film
offers the advantage of providing a barrier toward the
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penetration of bacteria, pathogens or contaminants The ideal
product is a monolithic barrier film, which allows moisture
vapor permeability but resists fluid penetration. When such
alayer is placed over the skin, moisture or perspiration from
the skin can escape. This type of waterproof-breathable film
is also a bacterial and viral barrier and there are no holes or
direct passages thru the monolithic film layer. Moisture
passes through the molecular structure, which is hydrophilic
and moisture-permeable. Polyurethanes, polyesters (such as
DuPont’s Hydrel®), block-copolymers, and blends, are gen-
erally used in such waterproof-breathable films. A “barrier-
dressing” feature results as exterior particles, fluids and
pathogens cannot penetrate from the outside toward the
patient.

[0027] The cap thus is a composite structure with con-
formability. The basic material composite construction
remains the same, but the thickness has been reduced for
added conformability. This requires a careful optimization of
process conditions to allow the attachment of the waterproof
breathable outer urethane to the low melt-point wound
contact surface. Thickness is reduced and flexibility is
increased. A better trauma bandage cap results. Typical
thicknesses and stiffness criteria are shown in the table
below:

Improved Improved

with with
absorbent- absorbent-
Individual Raw Material Original Improved Dry Wet**
Thickness inches* inches* inches* inches*
Film 0.004 0.004 0.004 0.04
Nonwoven 1 0.074
SAF absorbent layer 0.018 0.064
Nonwoven with 0.032  0.032 0.032 0.032
Non-Adherent Layer
Thickness as a composite  0.074  0.028 0.040 0.090

*Measured with an Ames Gauge, 10-0z load 1-inch diameter measurement area
*#3-min exposure to 0.9% saline, same load as above

[0028] In this same embodiment, the inside layers are
formed of a suitable soft textile or nonwoven material.
Traditional bleached cotton gauze is suitable for the interior
wound-contact layer but there are other alternatives. Several
nonwoven fabrics are suitable, especially hydro-entangled
and needle-punched materials. The fiber blend can range
from cotton or rayon to Lyocell (Lenzing’s Tencel®) to
polyester or polypropylene. Many blends are possible as are
fibers of different diameters. Hydrophilic and or hydropho-
bic fibers or chemical treatments can be utilized. A preferred
material is a polyester/rayon needle-punched blend in the
weight range of 100 to 200 grams/square meter. On one side
of this material is laminated an apertured net (Delnet pro-
duced by Delstar Inc.) known as a “non-adherent wound-
contact layer”. The polyolefin polymer blend of this layer
provides a hydrophilic surface that resists attachment to
wounds while allowing fluids and moisture to easily pass
thru the voids and into the needle-punch layer or other
absorbent layer(s). This general structure is utilized in many
finger bandages and 4"x4" pads for first aid use.

[0029] For fluid management, a thin nonwoven layer of
absorbent or superabsorbent nonwoven selected to provide
additional blood holding capacity is employed similar to that
used for finger bandages, traditional wound dressings,
panty-liners, baby diapers and new advanced wound care
dressings. This added structure (layer) is embedded in all or
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part of the composite cap structure. It utilizes the fibrous
format of superabsorbent polymer (SAP) chemistry. The
fiber SAP, often called Super Absorbent Fiber (SAF), is soft,
flexible and eliminates possible contamination from granu-
lar formulations. The fibrous SAP layer can be hydrated and
chilled or frozen to provide an extended duration cooling
device that is already formed into the head shape for this
specific application. Many physical therapy cool packs
utilize a similar technology now. Those pads or shaped
articles are reusable. A pre-chilled Trauma Beanie would be
a single use item. Materials cost increases are minimal. The
drawback is the requirement to pre-cool the device, making
it particularly suitable for hospital use where cooling facili-
ties are readily available.

[0030] Another possible material used in the construction
of the cap, could be a cotton Spandex, Lycra or elastane
synthetic fiber known for its exceptional elasticity. It is
stronger and more durable than natural rubber. It is a
polyester-polyurethane copolymer (such as Dupont’s
LYCRA®), a man-made elastane fiber. Never used alone,
but always blended with other fibers, it has unique stretch
and recovery properties. LYCRA® fiber adds comfort, fit,
shape retention, durability and freedom of movement. This
is achieved by the unique properties of the fiber, which can
be stretch up to seven times its initial length before springing
back to the original position once tension is released. Any
natural or man-made fibers can be mixed with LYCRA®
fiber. Very small amounts of LYCRA® fiber in a material
can be as little as 2%. There are various ways of integrating
LYCRA® fiber with other fibers to provide fabrics for all
needs.

[0031] As many wounds have been exposed to dirt and
pathogens, it may also be advantageous to utilize an infec-
tion-control strategy. In these embodiments, traditional sil-
ver-ion releasing antimicrobials may be used and are rec-
ognized as effective in reducing bacterial populations and
thus infections. Antimicrobials with more rapid efficacy than
silver include stabilized Hydrogen Peroxide, quaternary
amines, silquats and oxidizers like iodine, chlorine or chlo-
rhexidine gluconate (CHG). The antimicrobial may be
placed in the non-adherent net, the hemostatic, the absor-
bent, or superabsorbent, layer and/or in the waterproof-
breathable outer layer. A preferred system is 200 ppm of
elemental silver in the Polyurethane polymer blend of the
“0.004” thick outer layer.

[0032] For some cap materials, preferred construction is
with ultrasonic seaming and welding, as it does not use
needles and thread, eliminating color changes, thread unrav-
eling, and penetrations in the protective outer layer. Seam
welding is particularly suited to secure inner gauze liners to
the shell to prevent frayed ends. It is also useful to join the
sections of the outer shell. These ultrasonic sewing
machines, which function by high frequency vibrating and
heating outer layers of material, which then fuse, are also
suited for use in clean room production facilities.

[0033] However, where cotton fabrics are used, conven-
tional sewing is employed using hook and loop strips, rivets,
snaps, and adhesive tape. For other materials, ultrasonics,
heat and pressure and hot melt methods of assembly may be
employed. An alternative to ultrasonic welding is radio
frequency or RF welding which welds via internal heating of
the materials and layers, which fuse.

[0034] A permanently flexible adhesive may also be used
for assembly. This is not tacky like a pressure sensitive
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adhesive (PSA), but is cured in-place with a UV cure
adhesive that is flexible and differs from most UV cure
adhesives, which are hard and brittle when cured with a high
intensity traditional curing system emanating heat at or
above the melt point of the urethane, causing holes and
puckering. Instead, a low-power LED is used to generate the
desired UV cure wavelength, which does not emit sufficient
harmful heat to distort the finished product. UV exposure
and cure is effectuated without the lengthy exposure time of
older systems, which is now reduced to several seconds. The
new UV cure offers almost immediate curing (crosslinking)
of the flexible adhesive. These welded, sewn, or joined
seems are further preferably taped to prevent contamination
from entering a wound.

[0035] In one embodiment, the cap may be color-coded
and then placed on the patient to indicate the severity of a
patient’s injuries and/or the proper positioning of the cap on
the patient. Color codes are also used to identify patients
who have been given a medication or treatment, which
requires special handling by emergency trauma teams. This
is particularly important for field disasters requiring triage
color categorization. In advanced triage systems, secondary
triage is typically implemented by paramedics, emergency
medical technicians, battlefield medical personnel or by
skilled nurses in the emergency departments of hospitals,
and during disasters where injured people are sorted into five
categories (note; categories and color coordinates may vary
according to regions and other requirements dictated by
policy:

[0036] Black/Expectant (Monterey County, California cat-
egory is “Morgue,” Pulseless/Non-Breathing)

[0037] They are so severely injured that they will die of
their injuries, possibly in hours or days (large-body burns,
severe trauma, lethal radiation dose), or in life-threatening
medical crisis that they are unlikely to survive given the care
available (cardiac arrest, septic shock, severe head or chest
wounds); they should be taken to a holding area and given
painkillers as required to reduce suffering.

[0038] Red/Immediate (same in Monterey County, Cali-
fornia)
[0039] They require immediate surgery or other life-sav-

ing intervention, and have first priority for surgical teams or
transport to advanced facilities; they “cannot wait” but are
likely to survive with immediate treatment.

[0040] Yellow/Observation (Monterey, Calif. category is
“Delayed,” Serious, Non-Life Threatening)

[0041] Their condition is stable for the moment but
requires watching by trained persons and frequent re-triage,
will need hospital care (and would receive immediate pri-
ority care under “normal” circumstances).

[0042] Green/Wait (walking wounded) (Monterey County,
California category is “Minor™)

[0043] They will require a doctor’s care in several hours or
days but not immediately, may wait for a number of hours
or be told to go home and come back the next day (broken
bones without compound fractures, many soft tissue inju-
ries).

[0044]

[0045] They have minor injuries; first aid and home care
are sufficient, a doctor’s care is not required. Injuries are
along the lines of cuts and scrapes, or minor burns.

White/Dismiss (walking wounded)
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[0046] By color coding the bandage wraps by attaching
triage tags to them or actually employing different colored
caps, traumatized patients can quickly be directed for appro-
priate care.

[0047] The head trauma bandage cap for covering a head
wound of a patient is used by aflixing over a traumatized
patient’s head, a flexible cap with

[0048] 1. periphery edges, segments, and an opening
sized to fit about and cover the forehead, crown, sides,
and back of the head of a patient with a head trauma;
the cap segments on the sides have cut outs around the
ears to allow observation of the ear canal and reveal any
bleeding or excretion of cerebrospinal fluid through the
ears, and the cap edges,

[0049] ii. a sterile, or sterilizable, apertured net known
as a “non-adherent wound contact layer” is affixed in
some manner to the inside of the outer layer if the
inside of the trauma bandage cap cannot be used for
non-adherent wound contact; said layers would make
up a cap with enough flexibility when applied with the
straps to apply minimal pressure to the head to control
bleeding without aggravating intracranial pressure,

[0050] iii. exterior pouches that may or may not be
affixed to the exterior of the flexible cap structured to
removably receive and secure therein hot or cold packs,
and

[0051] iv. a detachable strap system releaseably affixed
to the cap periphery edges and structured to pass across
a patient’s chin to secure the cap with adjustable,
fastening ends about the head in a manner to apply
minimal pressure to control bleeding and loosened and
re-attached to prevent circulation stoppage and avoid
aggravating intracranial pressure.

[0052] The detachable one-piece strap system passes
across the patient’s chin and is then secured with corre-
sponding hook and loop strips adjacent to the ear observa-
tion openings to hold the head trauma bandage cap against
the patient’s head to apply minimal pressure to stop bleeding
and allow the cap to be sized properly to the patient’s head.
[0053] A Chin Strap with enhanced stretch may be incor-
porated. A nonwoven structure is processed to impart a
mechanical micro-crepe, which provides improved patient
comfort. The micro-crepe treatment also allows conformity
and flexibility around the contours of the face, chin, etc. It’s
important to note that elastic or stretch materials are not
required in this approach. The nonwoven fabric of the
chin-strap contains thermoplastic fibers at 30% or greater.
When exposed to the heat and pressure of the micro-crepe
compaction process, these thermoplastic fibers are heat set
into a folded or creped format. Suitable thermoplastic fibers
include polyesters, and polyolefins, which provide sufficient
elongation when gently stretched. A 15-40% elongation
factor is preferred. This micro-creped material still allows
welding or gluing to the trauma bandage cap on one side
while attaching to a micro-hook landing pad on the other
end. This micro-hood material is related to traditional hook
and loop strips, but the hooks are so small they are difficult
to feel. Gripping power and the ability to release and
reattach remain, Micrex Corporation, Walpole Mass., is a
traditional supplier of equipment and processing for the
micro-creping process. The preferred chin-strap material is
a 55 gsm hydroentangled nonwoven with a 70/30 polyester/
rayon blend. J. Holm and several other nonwoven suppliers
manufacture this and similar products.
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[0054] The head trauma cap bandage can be modified with
the inclusion of a hemostatic function so that bleeding
wounds can be slowed, stopped or controlled with pressure,
gel formation (clot), chemical coagulation, or a combina-
tion. The above construction provides an absorbent, non-
adherent, occlusive exterior barrier, which is form fitting
(shaped), and easy to utilize. It may be modified to incor-
porate several matetials, which promote hemostasis, as:
[0055] Clays (Kaolin), zeolites and other porous or ion-
exchange minerals (Guerite & Saugin)

[0056] Super Absorbent Cellulose in oxidized, non-oxi-
dized, chemically modified, regenerated, and nano formats.

[0057] Compressed sponge or foam that expands when
wet

[0058] Combinations of the above.

[0059] This is accomplished by placing a layer or coating

of hemostatic material in position to directly contact the
skin/wound in the head trauma cap bandage. This layer or
coating can be integrated and affixed to the head trauma cap
bandage or it can be positioned only where needed as an
independent layer or dressing. Gauze is generally used as the
substrate for a hemostatic layer. Powders are then attached
to a gauze or applied directly as a powder. The hemostatic
layer may be fully or partially covered with a non-adherent
wound contact layer. The use of this perforated non-adherent
layer reduces the coeflicient of friction and allows for easier
positioning on the cranium.

[0060] To avoid the problems with the current hemostatic
methods, such as heat generated upon absorption, powders
migrating away from the wound, re-bleeding upon removal,
the hemostatic head trauma bandage cap may include a
cellulose derivative composition, such as that described in
Eliyahu-Gross et above to provide a bioabsorbable biocom-
patible, biodegradable carboxylmethyl cellulose having high
stability and high adherence. This hemostatic material may
be attached to the head trauma cap or included with the
package, but loose, for placement as needed prior to the head
trauma cap being applied.

[0061] In addition, multiple absorbents may be employed,
which are ultra-fast, slow, high expansion, for capacity plus
compression, thus providing compression plus gel forming
plus hemostatic chemistry.

[0062] The head trauma bandage cap may be modified to
include one or more sensors to assist in, monitoring the
condition of the patient. The sensor may be a simple
temperature sensor (thermocouple), or a more complex
emitter/receiver such as an LED Oxygen Level sensor. There
may be multiple sensors with different functions. or one type
of sensor replicated multiple times in different locations. The
sensor can be embedded or attached to the interior surface of
the bandage cap in an advantageous positon, likely the
forehead area. A gentle release adhesive can be used to hold
the sensor in position and/or to provide constant intimate
contact with the patient’s skin for accurate readings. A
silicone gel adhesive by Dow Coming, grade 7-9700, or
similar, is acceptable. This sensor can be a wired or wireless
design and will transmit data to a remote data logger/
processor or reporting device. A low-powered Bluetooth
system accessed via an I-Phone is a logical approach. The
sensor could be completely self-contained with sensor, data
logger/processor and indicator all integrated into the cap.
[0063] Where head or spinal injuries are present or sus-
pected, the patient is immobilized first before applying the
head trauma bandage cap. In addition, different colored
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triage tags used in conjunction with head trauma bandage
caps to indicate different triage categories may be applied to
indicate the severity of a patient’s injuries, and are selec-
tively applied to a patient to indicate the type of medical
response required.

[0064] The method of using a head trauma bandage cap
exterior pouches also may vary to accommodate removable
hot or cold packs, which are selectively employed. When
needed to reduce swelling cold packs are applied. To pre-
serve body heat in non-head trauma situations hot packs are
applied.

[0065] The flexible head trauma bandage cap allows the
head to swell from cranial pressure, but provides sufficient
contact with the wound to minimize bleeding. It is particu-
larly suited for emergency field use, where rapid stabiliza-
tion of a patient is required for transport. Minor cuts on the
head often bleed heavily because the face and scalp have
many blood vessels close to the surface of the skin. This
bleeding is alarming, but often the injury is not severe and
the bleeding will stop with modest pressure treatment. Head
wounds encountered in the field must be quickly covered to
minimize bleeding to stabilize the patient for rapid transport
for emergency treatment. Traditional bandaging requires
multiple strips of gauze or sterile wrappings to be wound
about the patient’s head. This is often time consuming and
often requires the head to be repeatedly lifted or moved,
which can aggravate or severely compromise spinal injuries.
[0066] The Boukanov type inflatable compression ban-
dage may aggravate open wounds by applying too much
cranial pressure. The present flexible head trauma bandage
cap is quickly applied over the cranium in a manner, which
does not compromise cervical spine immobilization that can
occur with conventional bandage wrapping. It not only
controls bleeding, but it does not overly apply excessive
pressure on the wound to restrict circulation or aggravate
intracranial pressure.

[0067] If head swelling occurs, the flexible head trauma
bandage cap’s securing straps may be loosened and re-
affixed to prevent increasing intracranial pressure.

[0068] The head trauma bandage cap will be contained
within a sterile packaging, which would be removed just
prior to use.

[0069] As the head trauma bandage cap is a single layer or
layered one-piece dressing, it is designed for simple, safe
and quick application to the patient’s head to control bleed-
ing while minimizing movement to the patient’s head.
Additional materials may be supplied for insertion under the
head trauma bandage cap; gauze or hemostatic layers, cool
or hot packs. The biggest challenge in treating a head injury
with bleeding is to minimize movement of the patient’s head
while effectively applying a dressing, which will treat the
wound and remain secure and intact on the patient’s head. In
any situation involving a head injury, with or without
bleeding. there is also the chance of injury to the neck, back
and spinal column. While treating the patient it is extremely
important to minimize any action that will cause the head to
move, possibly resulting in further injury to the spinal
region. Protocols for the treatment of head injuries dictate
caregivers to apply a cervical collar around the patient’s
neck and then secure the patient to a backboard in order to
protect the spine. [n the emergency medical field the trauma
cap may be slid on and secured to the patient’s head by one
caregiver while a second caregiver maintains cervical spinal
immobilization on the patient’s head according to protocol,



US 2017/0246041 Al

either before or after the patient is placed on the backboard.
The proper application of the head trauma bandage cap
minimizes head and neck movement, which reduces the
chances of cervical-spinal compromise to the patient.
[0070] With traditional methods of treating head trauma, a
separate dressing is applied to the wound followed by a wrap
bandage, which is wound in such a way as to secure the
dressing to the wound. This method has its drawbacks as,
based on the location of the wound on the head plus other
challenges such as hair thickness, possible head movement
etc., it is often difficult to secure the bandage. This results in
the bandage slipping off of the patient’s head and the need
to re-apply a new dressing. In situations involving major
head trauma, this can be critical in terms of blood loss, head
movement, spinal column compromise and extended on-
scene time.

[0071] The head trauma bandage cap is capable of being
applied in such a way to quickly, safely, and effectively
cover and secure whichever part of the head needs protect-
ing. When placed in position, it covers the top/forehead,
sides, and back of the head, which are the areas causing
challenges using traditional bandaging methods.

[0072] The invention is thus particularly suited for emer-
gency treatment of accident victims with head wounds.
These are quickly bandaged before patient transport, thereby
reducing triage time. This allows the patient to be more
rapidly transported to a hospital where the head trauma
bandage cap is quickly removed for examination and the
wound treated.

[0073] The head trauma bandage cap is thus readily slid
onto the head of a traumatized patient in the field. It is
particularly suited to be placed in a manner to not interfere
with cervical spine immobilization of an immobilized
patient with spinal or neck injuries. It is fast and easy to
apply to not only apply gentle direct pressure to a head
wound, but also to control the bleeding to enable other
treatment of the patient to be completed. If bleeding is
profuse and if needed, additional traditional or hemostatic
dressings may be inserted into the interior of the cap prior to
its application to absorb and control bleeding.

[0074] The invention thus provides an emergency head
bandage that doesn’t compromise cervical spine immobili-
zation and, when applied, doesn’t come apart during treat-
ment and transport, and doesn’t require a caregiver to
re-wrap the dressing.

DESCRIPTION OF THE DRAWINGS

[0075] FIG. 1 is a perspective view of one embodiment of
the invention with a detachable chin strap.

[0076] FIG. 2 is a top view of the chin strap of the
embodiment of FIG. 1.

[0077] FIG. 3 is an opposite perspective view of the
embodiment shown in FIG. 1.

[0078] FIG. 4 is a side view of the embodiment shown in
FIG. 1.
[0079] FIG. 51is the opposite side view of the embodiment

shown in FIG. 1.

[0080] FIG. 6 is a front view of the embodiment shown in
FIG. 1.
[0081] FIG. 7 is a front bottom view of the embodiment

shown in FIG. 1.
[0082] FIG. 8isa front top view of the embodiment shown
in FIG. 1.
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[0083] FIG. 9 is a bottom front view of the embodiment
shown in FIG. 8.

[0084] FIG. 10 is the opposite perspective view of the
embodiment shown in FIG. 1 with the chin strap in open
position.

[0085] FIG. 11 is an opposite perspective view of the
embodiment shown in FIG. 10.

[0086] FIG. 12 is a perspective side view of one embodi-
ment of the invention with a side panel defining a chin strap.
[0087] FIG. 13 is an opposite side view of the embodiment
shown in FIG. 12 showing the chin strap unfastened.
[0088] FIG. 14 is the side view of the embodiment shown
in FIG. 13 with the chin strap fastened.

[0089] FIG. 15 is a top front view of the embodiment
shown in FIG. 12.

[0090] FIG. 16 is a bottom view of the embodiment shown
in FIG. 12.
[0091] FIG. 17 is a cross section view of one embodiment

of a three-layer cap material.

[0092] FIG. 18 is a cross section view of another embodi-
ment of a three-layer cap material with a superabsorbent
inner layer (core) in the dry state.

[0093] FIG. 19 is a cross section view of the same embodi-
ment of a three-layer cap material with a superabsorbent
(core) layer, but in the wet and expanded state.

[0094] FIG. 20 is another embodiment of a three-layer cap
material with a hemostatic layer in the dry state.

[0095] FIG. 21 is a cross section view of an embodiment
of a four-layer cap material, similar to FIG. 20, with the
addition of a non-adherent layer.

[0096] FIG. 22 is a cross section view of FIG. 21, but in
the wet and expanded state.

[0097] FIG. 23 is another embodiment of a four-layer cap
material containing a film, a superabsorbent core, a hemo-
static layer plus a non-adherent surface, in the dry state.
[0098] FIG. 24 is a cross section view of FIG. 23, but in
the wet and expanded state.

[0099] FIG. 25 is cross section view of another embodi-
ment, a three-layer cap material plus a traditional or hemo-
static gauze bandage positioned on the patient side

[0100] FIG. 26 is a perspective view of one embodiment
of the invention with a detachable chin strap and a single
sensor in the forehead area.

[0101] FIG. 27 is a cross section of the sensor in FIG. 26
with a gentle release adhesive and sensor

[0102] FIG. 28 is the inside view of the gentle release
adhesive and embedded sensor from FIG. 27.

DESCRIPTION OF THE ILLUSTRATED
EMBODIMENTS

[0103] FIG. 1 is a perspective view of an embodiment of
the invention 10, shown affixed about the head of a patient.
The invention 10 comprises a flexible cap 12 with enough
stretch to fit about the forehead, back, sides, and upper part
of a patient’s head securing the cap 12 with ear observation
openings 134, 135 shown in FIGS. 1, 3 about the ears of a
patient. Ear observation openings 13a, 135 expose the ears
of the patient to allow emergency responders to monitor the
absence or presence of cerebrospinal fluid and or blood,
which may result from head trauma to the patient.

[0104] The stretchable flexible cap 12 applies gentle com-
pression force around the head to stop bleeding, but is
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structured to be loosened and re-attached to prevent circu-
lation restriction and avoid aggravating intracranial pres-
sure.

[0105] The cap 12 has an interior sterile dressing liner 14
preferably constructed of an absorbent material, such as
cotton, which may stretch approximately 20% to apply
gentle pressure on a head wound. It also has sufficient give
to accommodate intracranial swelling. The flexible or non-
flexible cap 12 and liner 14 have enough flex when placed
on a patient to apply gentle pressure to control bleeding. It
is also flexible to hold cold packs (not shown) in place,
where necessary, about the patent’s head for a closed dermal
head injury (hematomas).

[0106] The cap 12 may be constructed in segments for
better fit, with sewn or welded seams covered in tape to
prevent exterior wound contamination.

[0107] FIG. 2 is a top view of the chin strap 16 of the
embodiment of FIG. 1. The X shaped chin strap 16 has first
ends 16a, 165, and second ends 16¢, 164 with undersides
affixed with corresponding hook and loop strips 17 to
removably secure the chin strap 16 to the hook and loop
strips 18 affixed to the sides of the cap 12. The chin strap 16
has a hole 20 structured to accommodate the chin of a user.
Optional additional holes 22 may be included to allow air to
circulate through the chin strap 16.

[0108] FIG. 3 is an opposite perspective view of the
embodiment shown in FIG. 1.

[0109] FIG. 4 1s a side view of the embodiment shown in
FIG. 1.
[0110] FIG. 51s the opposite side view of the embodiment

shown in FIG. 1.

[0111] FIG. 6 is a front view of the embodiment shown in
FIG. 1.
[0112] FIG. 7 is a front bottom view of the embodiment

shown in FIG. 1.

[0113] FIG. 8is a front top view of the embodiment shown
in FIG. 1 constructed of three panels 24, 26, and 28 sewn or
joined together and covered with tape 19 connected to cover
the forehead/crown, sides and back of the head.

[0114] FIG. 9 is a bottom front view of the embodiment
shown in FIG. 8 FIG. 10 is the opposite perspective view of
the embodiment shown in FIG. 1 with the chin strap in open
position.

[0115] FIG. 11 is an opposite perspective view of the
embodiment shown in FIG. 10.

[0116] FIG. 12 is a perspective side view of one embodi-
ment of the invention with a side panel 28 defining the
X-shaped chin strap 16 so that it is firmly attached. The chin
strap 16 embodiment thus only has only three adjustable
ends 165, 16¢, 16d.

[0117] FIG. 13 is an opposite side view of the embodiment
shown in FIG. 12 showing the chin strap 16 unfastened.
Chin strap ends 16¢, 164 have affixed to their undersides
corresponding hook and loop strips 17 to secure to their
corresponding hook and loop strips 18. FIG. 14 is the side
view of the embodiment shown in FIG. 13 with the chin
strap 16 ends 16¢, 164 fastened to the cap 12.

[0118] FIG. 15 is a top front view of the embodiment
shown in FIG. 12.

[0119] FIG. 16 is a bottom view of the embodiment shown
in FIG. 12.
[0120] FIG. 17 is a cross section view of one embodiment

of a three-layer cap material. An exterior laminated film 30
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covers an absorbent wicking non-woven layer 32 affixed to
a perforated non-adherent wound contact interior layer 34.
[0121] FIG. 18 is a cross section view of another embodi-
ment of a three-layer cap material having an exterior lami-
nated film 30 covering an absorbent wicking nonwoven
containing superabsorbent granules (SAP) or fibers (SAF) in
the dry state, 37, affixed to a perforated non-adherent wound
contact interior layer 34.

[0122] FIG. 19 is a cross section view of FIG. 18, a
three-layer cap material having an exterior laminated film 30
covering an absorbent wicking nonwoven containing super-
absorbent granules (SAP) or fibers (SAF) in the expanded,
gelled or wet state, 38, affixed to a perforated non-absorbent
wound contact interior layer 34.

[0123] FIG. 20 is a cross section drawing showing a
three-layer cap material. An exterior laminated film 30
covers an absorbent wicking non-woven layer 32 affixed
cotton gauze hemostatic layer in its dry state, 40, adjacent to
the patient’s skin.

[0124] FIG. 21 is a cross section drawing of FIG. 20 with
the addition of a non-adherent layer, 34, on the surface
toward the patient.

[0125] FIG. 22 is a cross section drawing of FIG. 21
showing the hemostatic gauze layer 40 in its expanded,
gelled or wet state, 41.

[0126] FIG. 23 is cross section drawing showing a four-
layer cap material. It is similar to FIG. 21 but the absorbent/
wicking nonwoven layer has been replaced with a superab-
sorbent layer, 37, in its dry state.

[0127] FIG. 24 is a cross section drawing showing the
four-layer cap from FIG. 23 but in the expanded, gelled or
wet state. Both layers 38 and 41 are wet and thus expanded
and gelled with fluids.

[0128] FIG. 25 is a cross section view of FIG. 17, a
three-layer cap material, with the addition of a non-attached
folded piece of traditional or hemostatic gauze 42, placed
under the cap

[0129] FIG. 26 is a perspective view showing the typical
position of a single embedded sensor 43 for measuring the
temperature of the patient. The sensor is positioned at the
interior surface and is embedded in a gentle release adhe-
sive. This adhesive performs the functions of attaching
(holding) the sensor plus adhering the sensor gently to the
skin for to improve accuracy and consistency of perfor-
marnce.

[0130] FIG. 27 is a cross section of the sensor from FIG.
26. The thermocouple, 43 is embedded in a gentle release
adhesive, 44, often a silicone gel, which both holds the
sensor and holds it gently against the skin for optimum
sensor performance.

[0131] FIG. 28 is an inside view of the sensor, 43, embed-
ded in the adhesive, 44.

[0132] Hemostatic dressings may also be applied in con-
Junction with the invention 10 to control profuse bleeding by
applying said dressing to the wound and then applying the
cap onto the head of a traumatized patient in the field while
maintaining cervical spine immobilization as shown. As the
invention 10 is of one-piece construction, and will not come
apart during treatment or transport, it is fast and easy to
apply to not only apply gentle pressure to the head wound,
but also to control the bleeding to enable other treatments of
the patient to be completed. If bleeding is profuse and if
needed, additional dressings, including traditional or hemo-
static dressings, may be inserted into the interior of the cap



US 2017/0246041 Al

prior to its application or, an invention 10, adapted with
hemostatic materials to control bleeding may be applied.
[0133] The above description and specification should not
be construed as limiting the scope of the claims but as
merely providing illustrations of some of the presently
preferred embodiments of this invention. Thus, the claims
themselves contain those featres deemed essential to the
invention.

We claim:

1. A head trauma bandage cap comprising:

a. a flexible cap made of

i. an exterior flexible weather resistant or waterproof
material with periphery edges, top and sides defining
ear observation openings cut out and adapted to be
positioned proximate a patient’s ears to enable care-
givers to observe any fluid discharge from the ears
and variably secured together with a strapping sys-
tem in a manner so that the ear observation openings
may be varied in size as the strapping system is
varied in position, and an opening sized to fit about
and cover a forehead/crown, sides, and back of a
head of a patient with a head trauma; and

ii. an interior made of a sterile superabsorbent polymer
non-adherent wound contact surface, with enough
flex when placed on a patient to apply minimal
pressure to a patient’s head to control bleeding
without aggravating intracranial pressure and can be
hydrated and chilled or frozen to provide and
extended duration cooling device; and

b. a chin strap with a nonwoven structured processed to

impart a mechanical micro-crepe allowing conformity
and flexibility around contours of the face with releas-
able fasteners affixed to the periphery edges of the
flexible cap and structured to secure the chin strap
about a patient’s chin to removably secure the flexible
cap to a patient’s head in a manner to apply minimal
pressure to control bleeding without aggravating intrac-
ranial pressure in one mode, and loosened and re-
attached in another mode to prevent circulation restric-
tion and avoid aggravating intracranial pressure.

2. A head trauma bandage cap according to claim 1,
wherein the flexible weather resistant or waterproof material
is laminated with layers of film and reinforcing and/or
cushioning materials using a permanently flexible UV cured
adhesive, which together form a flexible composite structure
providing a barrier to help prevent penetration of bacteria,
pathogens or contaminants.

3. A head trauma bandage cap according to claim 2,
wherein the flexible weather resistant or waterproof material
is a monolithic barrier film, which allows air permeability
but resists fluid penetration.

4. A head trauma bandage cap according to claim 3,
wherein the monolithic barrier film, when placed over the
skin, allows moisture or perspiration from skin to escape.

5. A head trauma bandage cap according to claim 1,
wherein the flexible weather resistant or waterproof material
comprises a monolithic-breathable film with no holes or
direct passages that acts as a bacteria and viral barrier.

6. A head trauma bandage cap according to claim 1,
wherein the flexible weather resistant or waterproof material
is constructed of polyurethanes and block-copolymer poly-
amides, and blends forming a barrier-dressing so exterior
particles, fluids and pathogens cannot penetrate from outside
toward a patient.
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7. A head trauma bandage cap according to claim 2,
including a flexible granular (SAP) or fibrous (SAF) non-
woven superabsorbent polymer inside layer formed of soft
textile or nonwoven material that can absorb fluids.

8. A head trauma bandage cap according to claim 7,
wherein the granular or fibrous nonwoven superabsorbent
polymer inside layer can be hydrated, chilled or frozen to
provide an extended duration cooling article.

9. A head trauma bandage cap according to claim 1,
including antimicrobials placed in the absorbent sterile
non-adherent wound-contact surface, an absorbent layer, or
in a waterproof-breathable outer layer to reduce bacterial
populations and infections.

10. A head trauma bandage cap according to claim 8,
wherein the antimicrobials are selected from the group
comprising traditional silver-ion releasing antimicrobials,
quaternary amines and oxidizers, silquats, iodine, chlorine
or chlorhexidine gluconate (CHG).

11. A head trauma bandage cap according to claim 9,
wherein an antimicrobial is 200 ppm of elemental silver
embedded in a polyurethane polymer blend.

12. A head trauma bandage cap according to claim 1,
wherein the releasable fasteners comprise corresponding
hook and loop strips.

13. A head trauma bandage cap according to claim 1,
wherein the flexible cap is color-coded to indicate severity
of a patient’s injuries in an emergency trauma triage setting.

14. A head trauma bandage cap according to claim 1,
wherein ends of the chin strap are X shaped, and including
three holes in the chin strap proximate the chin and sides of
a patient’s face to conform to the contours of the face.

15. A head trauma bandage cap according to claim 1,
including an interior hemostatic layer or coating associated
with the head trauma cap bandage as an independent layer
or dressing contacting a wound.

16. A head trauma bandage cap according to claim 1,
including at least one sensor embedded or attached to the
interior surface of the trauma bandage cap to contact the skin
to monitor the condition of the temperature and oxygen
levels of a patient.

17. A head trauma bandage cap according to claim 16,
wherein multiple sensors are included with different mea-
suring functions.

18. A head trauma bandage cap according to claim 16,
wherein a gentle release adhesive holds the sensor in posi-
tion to provide constant intimate contact with the patient’s
skin for accurate readings.

19. A head trauma bandage cap according to claim 16
wherein the sensors can be of a wired or wireless design to
transmit data to a remote data logger/processor or reporting
device.

20. A head trauma bandage cap according to claim 19,
wherein the sensors are self-contained with sensor, data
logger/processor and indicator all integrated into the cap.

21. A method of making a head trauma bandage cap for
covering a head wound of a patient comprising:

a. constructing a flexible cap with

1. an exterior made of a flexible weather resistant or

waterproof material with, periphery edges, top and
sides defining ear observation openings cut out and
adapted to be positioned proximate a patient’s ears to
enable caregivers to observe any fluid discharge from
the ears and variably secured together with a strapping
system in a manner so that the ear observation openings
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may be varied in size as the strapping system is varied
in position, and an opening sized to fit about and cover
a forehead/crown, sides, and back of a head of a patient
with a head trauma, and

. an interior made of a sterile superabsorbent polymer
non-adherent wound contact surface, with enough flex
when placed on a patient to apply minimal pressure to
apatient’s head to control bleeding without aggravating
intracranial pressure and can be hydrated and chilled or
frozen to provide an extended duration cooling device;
and

b. affixing a chin strap with a nonwoven structure pro-

cessed to impart a mechanical micro-crepe allowing
conformity and flexibility around contours of the face
with releasable fasteners affixed to the periphery edges
of the flexible cap and structured to secure the chin
about a patient’s chin to removably secure the flexible
cap to a patient’s head in a manner to apply minimal
pressure to control bleeding without aggravating intrac-
ranial pressure in one mode, and loosened and re-
attached in another mode to prevent circulation restric-
tion and avoid aggravating intracranial pressure.

22. A method of making a head trauma bandage cap
according to claim 21, including marking the flexible cap
with different triage color codes to indicate severity of a
patient’s injuries in an emergency trauma triage setting.

23. A method of making a head trauma bandage cap
according to claim 21, wherein the flexible weather resistant
or waterproof material is laminated with UV cured adhesive
layers of film and reinforcing and/or cushioning materials
forming a flexible adhesive covered by tape, which together
form a flexible composite structure providing a monolithic
barrier film to help prevent penetration of bacteria, patho-
gens or contaminants.

24. A method of making a head trauma bandage cap
according to claim 21, wherein the flexible weather resistant
or waterproof material is a monolithic barrier film, which
allows air permeability but resists fluid penetration allowing
moisture or perspiration from skin to escape.

25. A method of making a head trauma bandage cap
according to claim 21, wherein the flexible weather resistant
or waterproof material comprises a monolithic barrier film
with no holes or direct passages that acts as a bacteria and
viral barrier.

—-
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26. A method of making a head trauma bandage cap
according to claim 21, wherein the flexible weather resistant
or waterproof material is constructed of polyurethanes and
block-copolymer polyamides, and blends forming a barrier-
dressing so exterior particles, fluids and pathogens cannot
penetrate toward a patient.

27. A method of making a head trauma bandage cap
according to claim 21, wherein inside layers are formed of
a flexible granular (SAP) or fibrous (SAF) nonwoven supet-
absorbent polymer inside layer formed of soft textile or
nonwoven material that can absorb fluids.

28. A method of making a head trauma bandage cap
according to claim 27, wherein the granular (SAP) or fibrous
(SAF) nonwoven superabsorbent polymer inside layer can
be hydrated, chilled or frozen to provide an extended dura-
tion cooling article.

29. A method of making a head trauma bandage cap
according to claim 21, including placing antimicrobials in a
sterile non-adherent wound-contact surface, an absorbent
layer, or in a waterproof-breathable outer layer to reduce
bacterial populations and infections.

30. A method of making head a trauma bandage cap
according to claim 29, wherein the antimicrobials are
selected from the group comprising traditional silver-ion
releasing antimicrobials, quaternary amines, silquats and
oxidizers, iodine, chlorine or chlorhexidine gluconate
(CHG).

31. A method of making a head trauma bandage cap
according to claim 30, wherein an antimicrobial is 200 ppm
of elemental silver embedded in a polyurethane polymer
blend.

32. A method of making a head trauma bandage cap
according to claim 21, including adding an interior hemo-
static layer or coating integrated in a position affixed to the
head trauma cap bandage as an independent layer or dress-
ing to contact a wound.

33. A method of making a head trauma bandage cap
according to claim 32. wherein the hemostatic layer or
coating includes clays (Kaolin), zeolites and other porous or
ion-exchange minerals, super absorbents, such as cellulose
in oxidized, non-oxidized, chemically modified, regener-
ated, and nano formats, compressed sponge or foam that
expands when wet.
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