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CONFIGURABLE AIR DIFFUSION BODY SUPPORTS
CROSS-REFERENCE TO RELATED APPLICATIONS

This nonprovisional application is a continuation of and claims priority to provisional
application no. §1/864,294, entitled “Configurable Alr Diffusion Body Supports”, filed August

gth 2013 by the same inventor, the entirety of which is incorporatad herein by reference.
BACKGROUND OF THE INVENTION
1. Field of the invention

This invenlion relates to patient positioning devices. More specifically, it relates o a
combination supportive wedge and aircushion that provides patients with low air loss therapy

andfor allernating pressure therapy.
2. Description of the Prior Ast

Patients immobilized or who suffer from certain medical conditions can suffer serious
destruction of the skin and soff body tissue. This often resuits in the formation of pressure
ulcars, ie., bed sores. A prassure ulcer is g localized injury o the skin andior underdying
tissue as a resull of pressure, shear andfor friction, which causes partial or compiele
cbstruction of the blood flow to the soft tissue. Immobility, heat, moisturg, continencs,
medication, poor nutrition, and cerfain medical conditions may all contribute to development
of pressure uicers. Pressure ulcers most commanly occur at the bony prominences, including
the sacrum, coceyx, heels, elbows, knees, ankles or the back of the head, and often result in
chronic wounds. Pressure ulcers are a maijor cause of morbidity, moriality, and healthcare
expense worldwide. In the United Stales alone, chronic wounds affect approximately 6.5
million patients, with over 1 million new cases of pressure ulcers developing each year.
Complications related 1o pressure ulcers cause an estimated 80,000 deaths and cost over
$1.3 bililon annually in the Uniled States. Worldwide, approximately 20% of hospital patients
develop pressure ulcers each year. However, most pressure ulcers are treatable and even

preveniabis.

Low air loss therapy is used for the prevantion and treatment of pressure ulcers as well as
cther types of wounds, including venous stasis ulcers, surgical wounds, trauma wounds,
lower exiremity wounds, and diabetic wounds. Low air loss therapy also provides increased
patient comfort for burn patients and patients with certain medical conditions such as Multiple

Sclerosis or Lou Gehrig’s disease. Low air loss therapy reduces skin interface pressurs by
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allowing the palient to rest or “float” on akr-filled, perforated cells, while circulating air across

the skin of the patient to reduce moisture.

Currently there exist two methods of providing low air loss therapy: (1) fully integrated bed
frames, in which the low air loss surface and bed frame are constructed as a single unit; and
{2} a matlress replacement system, in which the matiress lays over or replaces the maliress
on the bed. Although these systems are beneficial in preventing pressure ulcers, there are

saveral limitations.

First, situations exist in which the source of the pressure 1o the skin is from something other
than the mattress undernsath the patient. For example, patients lying on their sides suffer
serious problems with skin-to-skin contact {e.g., between the patient's legs), which, in turn,
causes pressurs, friction, and moisture between the touching skin regions {e.g., legs). As
ancther example, bariafric palients have an increased risk of pressure ulcers and chronic
wounds between skin folds {e.g., skin folds in the abdomen or hips) because the weight of the
skin folds and the skin-fo-skin confact can create forces thal enable pressure ulcers to

develop.

Second, due to human anatomy, low air loss matiresses do not provide sufficient ralief for
certain arsas, particularly the bony prominaces. For example, even when using a traditional
ow air loss mattress, a patisnt may experience sufficient pressure on the heels, sacrum, or
other bony prominances to develop praessure ulcers in those areas. Due to this issue, many
hospital protacols require caregivers to reposition the patient o attempt to reduce the
pressure on the bony prominances. For example, many hospital protocols require caregivers
o elevate the patisnt's heels to relieve pressue (o the heels or turn the patient onto his side to
relieve pressure o the sacrum. This is conventionally accomplished by placing a traditional
pillow or a foam or gel positioning device under the palient’s legs o elevale the heels or
behind the palient's back to position him on his side. However, this methodology blocks the
low air loss maftress’s effectiveness and creales a new pressure point between the patient's

hesisflegs/back and the traditional pillow, foam or gel positioning device.

Third, some patients require very particular positioning. For example, patlients who suffer from
pulmonary complications due to immobility, such as nosocomial pneumonia or acuts
respiratory distress syndrome ("ARDS”), experience a greater likelihood of survival if they can
be placad in the prone position. Caregivers generally accomplish the pasitioning using foam
or gel positioning wedges. These types of wedges actually create pressure, friction, and
moisiure along the skin region that is contacting the foam or gel positioning wedge, resulting
in an increased risk of development of pressure ulcers. Further, some positions when
accomplished with traditional foam or gel positioning wedges cause a risk of development of
2
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cther types of complications. For example, prone positioning with a foam or gel wedgs can

rasult in damage to the facial nerves or blindness.

Fourth, surgical patients often require special positioning during or after the surgical
procedure. Fatients undergoing surgical procedures, particulanly long surgical procedures, are
at increased risk of developing pressure ulcers due to increased pressure on the capillaries
when a patient is immobile because of sedation. Currently, surgical and post surgical
positioning is accomplished using foam or gel positioning devices. These devices can create
prassure points between the patient’s body and the foam or gsl positioning devics, causing
graater risk {o a patient alrsady at risk of developing pressure ulcers due (o the surgical

procedure.

Fifth, low air loss matiresses are very costly for the user/hospital and only provide low air loss
therapy to the portion of the patient’s anatomy that comes in direct contact with the mattress

and thus provide only incomplete coverage as well.

The prior art has sean various types and configurations of alrcushions. Examples include U8
Patent No. 1,382,831 fo Hilker; U85, Patent No. 2,612,645 to Boland, U.S8. Patent No.
3,308,489 to Winlder; U8, Patent No. 3,333,286 to Bidlik; U.8. Patent No. 4,528,705 o
Greenawalt, U.S. Patent No. 4,932,089 to Laviero; U.8. Patent No. 5,113,875 0 Benneff;
.S, Patent No. 5,173,879 to Nennhaus, U.S. Patant No. 5,497,520 to Kunz; U.S. Patant No.
5,657,499 to Vaughn; U.S. Patent No. 5,697,112 to Colavito; 1.8, Patent No. 5,708,889 to
Priclo; U.8. Patent No. 6,684,425 to Davis; U.S. Patent No. 7,235,057 to LeVert, U.S. Patent
Pub. No. 2008/0178390 to DuDonis; U.S. Patent Pub. No. ZO0S/0000037,; and U.S. Design
Patent No. D587,507 to Martin.

However, none of these aircushions are structured or designed for low air loss or alternating
pressure tharapy o relieve pressure ulcers or other wounds. Further, many of the raferances
do not include supportive (8.q., foam, air cells, etc.} bases for added support when positioning
patients. f supportive bases ars included, the supportive base direclly contacts the patient,
which causes a pressurs point which could resuit in further damage of pressurs ulcers.
Additionally, none of the prior art addresses the patient microclimate, or the air entsring the
area to help lissue remain dry and cool, which is one of the maost significant factors
contributing to development of pressurs ulcars. Direct contact betwssn any support base and

the patient actually teaches away from the current invention.

Accordingly, what is needed is an economic device that can be easily positioned to support
patients while still providing low air loss therapy and/or alternating pressure therapy.

However, in view of the prior art considered as a whole at the time the present invention was

3
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made, it was not obvious to those of ordinary skill in the art how the limitations of ths art could

be ovarcome.

All referenced publications are incorporated herein by reference in their entirety. Furthermore,
where a definition or use of a term in a reference, which is incorporated by reference herein,
is inconsistent or contrary o the definition of that term provided herein, the definition of that

ferm provided herein applies and the definition of that term in the reference does not apply.

While certain aspects of conventional technologies have been discusssed to facilitate
disclosure of the invention, Applicants in no way disclaim these technical aspects, and it is
contemplated that the claimed ivention may encompass one or more of the conventional

technical aspects discussed herein.

The present invention may address one or mors of the problems and deficiencies of the prior
art discussed above. However, it is conlemplated that the ihwvention may prove useful in
addressing other problems and deficisncies in a8 number of technical areas. Therefors, the
claimad invention should not necessarily be construed as limited to addressing any of the

particular problems or deficiencies discussed hersin.

In this specification, where a document, act or item of knowledge is referred {o or discussed,
this reference or discussion is not an admission that the document, act or item of knowledge
ar any combination thereot was at the priority date, publicly available, known to the public,
part of common general knowledge, or otherwise constitutes prior art under the applicabls
statutory provisions; or is known o be relavant to an attempt fo solve any problem with which

this specification is concernad,

BRIEF SUMMARY OF THE INVENTION

The long-standing but heretofore unfulfilled need for an improved patient positioning wedge or
matiress that provides patients with low air loss therapy and/or alternating pressure therapy is

now met by a new, useful, and nonobvious invention.

in an embodiment, the current invention is a low air loss or alternating pressure palient
positioning system. The system includes matiress having a top side, a botlom side, and a
plurality of sidewalls that spatially confine the interior of the mattress. An array of perforated
air celis or air cells made from a material that permits the flow of a fluid through the material,
such as high vapor rate transmission fabrics, forms the top side of the matiress and permils
the flow of a fluid {e.g., air} from a substantially hollow interior of each air cell to an exterior of
the air celis. One or more air distribution manifolds are coupled to sach air cell for distribution
of the fluid info the air cells. An air source is coupled to the air distribution manifolds for
4
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pumping the fluid from the air source info the manifolds and subsequently into the air celis {o
inflate the air calis in order to support the patient. An accessory port is positioned enternal o
the spatial confines of the mattress but is in controlled communication with the air distribution
manifolds via a control valve, where the valve is coupled to the air distribution manifolds and
the accessory pott is coupled to the valve. The accessory port can be connsctad to a low air
foss support accessory for distributing fluid from the manifolds into the accessaory through the
accessory port, thus contralling the extent to which a patient or a portion of the patient’s

anatomy will be immersed info the support accessory.

The valve may be positioned within the spatial confines of the sidewalls.

The matiress and air celis can each define a longiudinal axis and a transverse axis. The
longitudinal axds of sach air cell may be disposed substantially parallel to the transverse axis
of the matiress, where the air cells abul each other along their respective longitudinal axis
down the longitudinal axis of the mallress. In a further embodiment, the air distribution
manifolds may have a longitudinal exient that is substantially parailel to the longitudinal axis
of the mattress and coupled to each air cell along the longitudinal axis of the matlress. In yet
a further embaodiment, there may be two (2) air distribution manifolds, one positioned down
each longitudinal sidewall of the maltress, where the manifolds are alternately coupled to

adjacent air cells.

A control mechanism may be pasitioned external to the spatial confines of the sidewalls and
in communication with the control valve. The control mechanism can engage and disengage
the valve in order fo permit and prohibit fluld flow from the air distribution manifolds into the

accassary port.

The low air loss support accessory may be a pillow or pod coupled to the accessory port via
an elongate tubing. The pillow/pad includes a perforated air call or an air cell made from a
material that permits the flow of a fluid through the material, such as high vapor rate
fransmission fabrics, surrounded by a perforated cover or a cover made from a malerial that

permits the flow of a fluid through the material. The pillow/pod may be of any shape or size.

Alternatively, the low air loss support accessory may be a patient positioning wedge coupled
o the accessory porl via an elongate tubing. The wedge includes a support layer having a
contact surface and one or more perforated air cells or air cells made from a material that
permits the flow of a fluid through the material covering or surrounding the contact surface. In
a further embodiment, the wedge can have a generally triangular prismic shaps with a bass
(support layer), where the contact surface is a substantially planar, angled surface. The

angled surface would be covered by the air cells. In yet a further embodiment, the air calis

5
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can be a substantiaily planar air cell Iayer formed of a plurality of air cells with a fluid channel

disposed between each.

Alternatively, the wedge can have a generally coylindrical shape with a cylindrical base
{support layer), where the contact surface is around the circumference of the base. Thus, the
cyiindrical base would be surrounded by the air cells. In a further embodiment, the air cells
may be elongate and have a longitudinal axis that is substantially paralie! {o the longitudinal
axis of the oylindrical base. The air celis would abut each other along their respective

longitudinal axes around the circumference of the base.

in a separate embodiment, the current invention is a low air loss pillow or pod system. The
system includes a perforated air cell or air celi made from a material that permits the flow of a
fluid through the material, such as high vapor rate transmission fabric, directly or indirectly
coupled fo an air source via an elongale tubing through an aperiure in the air cell. A
perforated cover or cover made from a material that permits the flow of a fluid through the
malerial surrounds the air cell. The cover also has an aperture, such that the apertures of the
air cell and cover are alighed to allow the tubing o be disposed therethrough in order fo
provide fluld communication between the air source and the inferior of the air cell. In this
embodiment, fiuid flow follows a path of travel from the air source, through the tubing, into the
substantially hollow interior of the air call via the apertures in the air cell and cover, through
the perforations of the air cell, through the perforations of the cover, and into an environmesnt

exiernal to the pillow/pod system.

in a separate embodiment, the current invention is a low air loss patient positioning wedge
system. The system includes a resilient, non-perforated base having a contact surface, whers
the contact surface is any side of the base intended to be contacted by a user. An air cell
layer formed of one or more perforated air cells or air cells made from a material that permits
the flow of a fluid through the material covers or surrounds the contact surface of the base,
such that the user would not physically contact the contact surface of the base but would
rather contact the air cell layver therson. The air cell layer is directly or indirectly connected to
an air source via an elongate tubing through an aperiure in the air cell laver in order fo
provide fluid communication between the air source and the substantially holiow interior of
each air cell. In this embodiment, fluid flow follows a path of travel from the air source,
through the tubing, into the substantially hollow interior of the air celis via the aperiure in the
air cell, through the perforations of or material comprising the air cells, and info an

environment exiernal to the pillow/pod system.

A parforated cover or cover made from a material that permits the flow of a fluid through the
material may surround the base and air cell layer, where the cover also has an aperture that

8
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would be aligned with the aperture in the air cell layer, such thal the apertures of the air cell
and cover are alignad to allow the tubing o be disposed therethrough in order to provide fluid
communication between the air source and the interior of the air cells. in this embodiment,
fluid flow follows a path of travel from the air source, through the tubing, inio the substantially
hollow interior of the air cells via the apsrtures in the air csll and cover, through the
perforations of or material comprising the air cells, through the perforations of or material

camptising the cover, and into an environment external to the pillow/pod system.

The base can have a generally triangular prismic shape, where the contact surface is a
substantially planar, angled top surface of the base. This angled surface would be covered by
the air cell laver. In a further embodimeant, the alr call layer may be substantially planar and

include a fluid channel disposed between each air call tharein,

Alternatively, the base can have a generally cylindrical base, where the contact surface is a
circumference of the base. The cylindrical base would be surrounded by the air cell layer
about its circumference. In a further embodiment, the air cells can be elongate and define a
longitudinal axis. The elongate air cells would be disposed substantially parallel to the
longitudinal axis of the oylindrical base, where they abut each other along their respective
longitudinal axis around the circumference of the base. In yet a further embodiment, an air
distribution manifold can be coupled on one end to the elongale tubing and further coupled to
each slongate air cell for the distribution of fluid from the manifold into each air cell in order io

provide fluid communication betwesn the air sourcs and the interior of each air cell.

These and other imporiant objects, advaniages, and features of the invention will becoms

clear as this disclosure procseds.,

The invention accordingly comprises the features of construction, combination of elements,
and arrangement of paris that will be exemplified in the disclosurs set forth hersinafter and

the scope of the invention will be indicated in the daims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the invention, reference should e made o the following detalled

description, taken in connection with the accompanying drawings, in which:

FiG. 1A is a perspective view of a low air loss matiress according to an embaodiment of the

current invention.

FIiG. 1B is a close-up view of a conneaction of an air cell within the matiress of FIG. 1A
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FIG. 1C is an elevated internal partial view of two (2) corners of the maitress of FIG. 1A

FiG. 1D is a close-up external view of an accessory port and pump valve of the mattress of
FiG. 1A

FIG. 2 depicts a connsction between the mattress of FIG. 1A and a low air loss pillow or pod

system, according to an embodiment of the current invention.

FIG. 3A is a perspective view of a low air loss Iriangular wedge, according to an embaodiment

of tha current invention.

FIG. 3B shows the internal components of the triangular wedge of FIG. 3A

FIG. 3C is 3 dclose-up view of the connsction between the port tubing and the triangular
wedge of FIG. 3A

FiG. 3D is a perspective view of the connectlion between the matiress of FIG. 1A and the

friangular wedge of FIG. 3A

FIG. 4A is an elevated view of a low air loss cylindrical wedge, according to an embodiment of

the curent invention.

FIG. 4B is a side view of the internal components of the oylindrical wedge of FIG. 4A.

FIG. 4C is an end view of the internal compaonents of the cylindrical wedge of FIG. 4A,

FIG. 4D shows the connection between the mattress of FIG. 1A and the cylindrical wedge of
FIG. 4A.

FIG. BA is a perspective view of an alternative pod system in an exiended position according

fo an embodiment of the current invention.

FIG. 58 is a top view of the pod system of FIG. 5A.

FIG. 5C is a perspective view of an alternative pod system in a contracted position according

o an embodiment of the current invention.

FIG. 3B is a top view of the pod system of FIG. 5C.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT



WO 2015/021374 PCT/US2014/050330

(¥4

10

15

20

N2
Lo

35

in the following detalled description of the preferred embodiments, reference is mads 1o the
accompanying drawings, which form 3 part thereof, and within which are shown by way of
Hlustration specific embodiments by which the invention may be practiced. it is o be
undearstood that other embodiments may be ufilized and structural changes may be made

without departing from the scope of the invention.

The novel invention is a patient positioning wedge, matiress, pillow, pod or cther surface or
apparatus for relieving or treating pressure ulcers or other wounds through low air loss
therapy, alternaling pressure therapy, or both, and the ports, controllers, and manifolds used

in combination.

A mattress includes a frame and one or more porous or perforated alr celis or air cells made
from a material that permits the flow of a fluid through the material, such as high vapor rate
fransmission fabrics {e.g., GORE-TEX}, contained therein for supporting the body weight of
the patient. The air cells are connected to an air pump via a manifold that feeds air or other
fiuid from the air pump into each air cell. An additional manifold or manifolds can run
throughout the mattress, with one or more valves and one or more accessory ports located at
various points throughout the mattress, where each accessory port is generally positioned
outside of the frame of the matiress. The valve controls the amount of air passed from the
manifold into the accessory port. The accessory port can then be coupled {o an accessory
{e.g., typically a palient positioning apparatus, such as a wadge, pillow, pod, efc.), which
would also contain one or morse porous or perforatad, inflatable air celis or air calls made from

a material that permiis the flow of a fluid through the material.

The patient positioning wedge includas a base formed of a resilient malerial, such as foam,
static air cushion, or other supportive material. The base can be any shape or size (e.g.,
friangular prism, cylindrical, etc.} that is necessary for patient support. The support or contact
surface of the base (ie., the surface that would contact a user; typically the top surface)
includes thereon or therearound an air cell layer or one or more air cells which contain
perforations that allow fluid o pass through the air calls or which are made of a material that
permits the flow of a fluid through the air cells that can be inflated and deflated, in order fo

form the patient positioning wedge.

Mathodologically, the wedge is arranged in the necessary position to support the patient or to

reduce pressure from certain portions of the patient's body, such as the bony prominences or

hetween skin folds. The air cells allow for low air loss therapy or, alternatively, are inflated and

deflated providing alternating pressure therapy, or provide both low air loss and alternating

pressure therapies. The air cells help alleviate pressure points by aliowing that portion of the

patient’s bady contacting the cells to “sink” into the air cells, thus increasing the skin surface
9
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arca in contact with the surface of the patient positioning device, thereby reducing intstface
prassure. Additionally, the air cells reducs heat, friction, and moisture by allowing air to pass
between the air cell laver or alr cells and the contact surface of the patisnt’s skin. By reducing
skin interface pressure, heat, friction, and moisture, the patient positioning device helps
pravent prassure ulcars and allows existing wounds or other damage on that contact surface

to heal more effectively.

it is contemplated that in cerfain embodiments, rather than ulilizing foam, a portion of the
wedge can be formed of a supportive core, such as an inflatable core or one or more air calls.
This tends o reduce cost of manufacture while still preserving the supportive functionality of

the base. In these cases, 3 separate manifold may be neaded for inflation.

The side of the wedge (lypically botiom side) that contacts the support surface (8.4,
matiress) of the individual may have a non-skid or non-slip surface in order o hold the

individual in place.

in any smbodiment, the current Invention can be reusable or dispasable and thus be formed

of the appropriate materials.

Examples

The following non-limiting examples of the current ihvention are intendad to exemplify the

invantion without Himiting the scope of the invention.

Matiress

in an embodiment, depicted in FIGS. 1A-1D the current invention is a low air loss matiress,
generally denoted by the reference numeral 100, Referring specifically o FiG. 1A, maltress
system 100 has a top side, boltom side, left side, right side, front side, and rear side, where
the front and rear sides define a longitudinal axis of maliress system 100 and the left and right
sides define a transverse axis of matiress system 100, The front, rear, left, right, and botlom
sides can be defined by frame 102, which typically is flexible or formed of a cloth-lype

matsrial.

Frame 102 has an opsn top that contains an array of porous or perforated air cells 104 or air
cells made from a material that permits the flow of a fluid through the material, such as high
vapor rale transmission fabrics {g.g., GORE-TEX). Air cells 104 can have any suitable shape
o configuration, though each would have a substantially hollow interior and a contact surface
{i.e., the surface that contacts the patient or user) that is perforated {or formed from a material

that permits the flow of a fluid through the material}, such that air can be forced out of the

10
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interior, through the perforations, and passed between the contact surface and skin of the
patient. In FIGS. 1A-1C, air cells 104 are each elongate cvlindrical compariments disposed
across the transverse axis of mattress system 100. Air cells 100 abut each other along their
raspective longitudinal axes, so thal there are a sufficient number of air cells 100 to be

disposed along the longitudinal axis of mattress system 100.

Air cells 104 can be inflated using air pump 106 or other suitable device. Air pump 106 can be
electricailly powered 107 {or battery-operated) and be coupled directly or indirecily io each air
cell 104 via air hoss 108. Alr pump 106 pushes air into sach air cell 104 in order o support
the body weight of the patlient or user. Typically, alr pump 106 would be constantly activated
during use of mattress system 100 o replenish any air that exils air cells 104 through their

periorations.

Mattress system 100 further includes an additional manifold or manifolds that supply air to
one or more accessory porls, denoled as reference numeral 110, Accessory port 110 s
capable of connecting 1o a variety of inflatable accessories (e.g., pod, pillow, wedge, elc) in
order to inflate the accessories. Accessory port 110 will become clearer as this specification

continuss.

Mattress system 100 may further include a plurality of mulli-purposs handles 112, which may

e used to transport the matiress, secure the mattress, etc.

Air pump 106 can push air or fluid into air cells 104 in any suitable manner. Now referring o
FIG. 1B as an exemplary method of the structure of pumping air or fluid into air cells 104, this
can be accomplished via an elongate air distribution channel or manifold, denoted by the
reference numeral 114, In this case, air hose 108 would be directly coupled o manifold 114,
and manifold 114 would be coupled to each of air celis 104 via connector 116. Connector 118
may be rigid so as to preserve airflow betwsen manifold 114 and air cells 104, In this
particutar embodiment as well, connector 116 would be present between each air cell 14
and manifold 114. As such, one or more manifolds 114 can extend along the longitudinal
fangth of matiress system 100 within frame 102 on each side of and/or underneath air calis
104.

In practice, air or other fluid would be pumped from air pump 106 through air hose 108 and
into manifold 114, thereby inflating manifold 114, Subsequently, because conneciors 116
provide fluid communication between the interior of manifold(s) 114 and the interior of air cells
104, air can be pushed from manifold 114 into air cells 104, thereby inflating air celis 104. Air
would then flow out of the perforations or through the material dispossad in air cells 104 and be

replenished by additional alr pumped in by air pump 108 through manifold 114.
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Each air cell 104 can be secured o the sidewalls of frame 102. The connection configuration
and position between air celi 104 and frame 102 can be of any suitable type and would
typically depend on the type and configuration of air cell 102 used in the mattress. If air call
102 is elongale and transversely positioned, as seen in FIG. 1A, the connection type can be
ssen in FIG. 1B, where male component 118 would engage femals component 118’ 1o secure
air cell 102 o the left andfor right side of frame 102, Further, these connections 118, 118 may
interchange between adjacent air cells 104, such that one air cell would be secured to the left

sidewall and an adjacent sidewall would be secured to the right sidewall, and so on.

Now referring to FIG. 10, the direct connection between air hose 108 and manifold 114 can

be seen, along with male component 118 on an end of sach air cell 104, all within frame 102.

Still referring o FIG. 1C and further referring to FIG. 10, valve 120 is depicted positioned
within the spatial boundaries of frame 102, Valve 120 forms a part of the overali accessory
port mechanism, as will become clearer as this specification continues. Although only two (2}
corners of mattress system 100 are shown in FiG. 1C with valve 120, it is contemplated that

all four {4} corners of matiress system 100 includes valve 120, similardy structured.

Tubing 122a can be seen extending in one direction from valve 120, and tubing 122b can be
seen exiending in the opposite direction from valve 120. Tubing 122a is usad o connect valve
120 o manifold 114. Tubing 122a is coupled to manifold 114 at reference numeral 124. Valve
120 can be a shut off valve that prevenis any fluid from passing from tubing 1220 through
valve 120 and into 122a, and vice versa. Tubing 122b is used to connect valve 120 to
accessory port 110 and iraverses through a sidewall of frame 102, as valve 120 is positionad
within frame 102 and accessary port 110 is positioned external to frame 102, Tubing 122b is

coupled to accessory port 110,

MNow referring to FIG. 1D, control mechanism 127 can be seen and is typically positioned on
the direct opposite side of the sidewall of frame 102 from valve 120. Control mechanism 127
allows for variable, adjustable airflow through valve 120. As control mechanism 127 is
switched, rotated, or otherwise shifted o an “off” position, valve 120 shuts off, thus preventing
airflow between tubing 122a and tubing 122b through valve 120. As control mechanism 127 is
switched, rotated, or otherwise shifted to an “on” or *high” position, valve 120 opens to permit

airflow between tubing 122a and tubing 122b through valve 120.

FIG. 1D also shows accessory port 110. Each of accessory ports 110 are indirecily coupled to
manifold 114 in order to provide fluid movement of air from inside manifold 114 o the
accessories {e.g., wedges, cushions, pillows, pods) used oulside of or on lop of matiress

system 100. Accessory ports 110 typically are located on the outside of the maltress for sasy
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access and connection. Any known port may be used as accessory port 110, so long as the
port can receive and be secured (o a hose or tubing through which air would be pushed. For
exampls, accessary port 110 can includs a T-valve with a famale pinch lock structured o
receive a male tip from accessory tubing 126. On each side of the T-valve would be coupled a
supplementary manifold. Accessory ubing 126 is connected on one end {0 an accessory
(e.q., pad, pillow, wedge, eic.) with the opposite end terminating in the male tip that is to be
insarted inta the femals pinch tock of accessory port 110, thus permitting fluid communication

between accessory tubing 126 and the supplementary manifold.

Accessory tubing 126 may include an inline valve positioned along the length of accessory
tubing 126 for controlling softhess and firmness of the accessory by controlling the amount of
air to be pushed inlo the accessory. The inline valve can be used (o control the air volume of
the accessories outside of maltress system 100. The valve would be attached to the supply

fine using air from manifold 114,

Accessory ports 110 may tie directly info manifolds of any number of accessory tubings 126
{e.g., 3, 2, 1). Accessary ports 110 use air from manifold 114 o power inflate accessories

{e.g., pillows, wadges, pod, et} ouiside of matiress system 100.

Accessory port 110 can be fluidly engaged 0 any pod, pillow, wedge, or other apparaius
utitized for low air loss therapy. For example, a pod can be coupled to a first accessory port, a
cyiindrical wedge can be coupled to a second accessary porl, a triangular wedge can be
coupled fo a third accessory port, and an elongated pillow can be coupled to a fourth
accessory port. Each accessory port 110 can include the valve for controlling the pressure

inside the attached accassory.

in practice, air or other fluid would be pumpsd from air pump 108 through air hose 108 and
into manifold 114, thereby inflating manifold 114, Subsequently, becauss valve 120 and
tubings 122a, 122b provids fluid communication belwesn the interior of manifold(s) 114 and
accassory port 110 when controd mechanism 127 is disposed in an open position, air can bs
pushed from manifold 114 into accessory port 110 and thus into accessory tubing 126,
thereby inflating or actuating the panicular accessory, which will become clearer as this
specification continues. Alr would then flow out of the perforations disposad in the air cells in
the accessory and be replenished by additional air pumped i by alr pump 106 through
manifold 114.

As discussed previously, it is contemplated that the accessory port mechanism—including
accessory port 110, valve 120, tubings 122a,122b, connection 124 between {ubing 122a and

manifold 114, and control mechanism 127—is disposed at each comer of maliress system
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100, However, any number of accessory port mechanisms can be placed throughout the
matiress and at various locations throughout the matiress system without departing from the

scope of the invention.

Pillow/Pod

In an smbodiment, as ssen in FIG. 2, the current invention includas a low air foss pillow or
pod system, generally denoted by the reference numeral 200. Pillow/pod system 200 includes
ohe or more porous or perforated air cells {not shown; in FIG. 2, there is one (1) air cell) with
perforated cover 202. Perforated cover 202 and the air cell would each have an aperture for
recaiving and connecting to accessory tubing 126 at point 128, Pillow/pod systam 200 and/or

the air cell{s} may be any shape or size depending on the desired use.

it is contempilated herein that the air cell and cover 202 is not required o be perforated but
rather formad from a8 material that permits the flow of a fluid through the material, such as

high vapor rate transmission fabrics {e.g., GORE-TEX).

Accessory tubing 126 is coupled on one end to pillow system 200 at point 128 and is coupled
on its opposite end o accessary port 110 {(which is connected directly or indirectly to air pump
106, as discussed), directly to air pump 108, or other mechanism for inflating or continually

pushing air info pillow/pod system 200.

As shown in FIG. 2, whare pillow/pod system 200 is indirsctly coupled to air pump 106, such
that air pump 106 provides air flow info pillow/pod system 200, air or other fluid would be
pumped from air pump 106 through air hose 108 and into manifold 114, thereby inflating
manifold 114, Subsequently, because valve 120 and tubings 122a, 122b provide fluid
communication between the interior of manifold(s} 114 and accessory port 110 when control
mechanism 127 is disposed in an open position, air can be pushed from manifold 114 info
accessory port 110 and thus inlo accessory tubing 126, thereby inflating or aclualing
pillow/pod system 200. Alr would then flow out of the perforations in the air cell and cover 202
in pillow/pod system 200 and be replenished by additional air pumped in by air pump 108
through manifold 114,

in an alternative embodiment, as ssen in FIGS. BA-5D, the current invention can be a pod
system, generally denoted by the refersnce numeral 500. Pod system 500 includes one or
more porous or perforated alr cells or air cells 504a, 504b constructad of a porous material.
Air cells 504a, 504b would sach have an aperture for receiving and connecting o accessory
tubing 126 al point 128 {see previous figures). Pod system 500 and/or air cell 504a, 504b may

be any shape or size depending on the desired use, though each would have a substantially
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holtow interior and a contact suiface (i.e., the surface that coniacts the patient or user} that is
perforated or poraus, such that air can be forced out of the interior, through the perforations or

porous material, and passed between the contact surface and skin of the patient.

Similar to other embaodiments, where pod system 500 is indirectly coupled to air pump 1086,
such that air pump 106 provides air flow into pod system 500, air or other fluid would be
pumped from air pump 106 through air hose 108 and info manifold 114, thereby inflating
manifold 114, Subsequently, because valve 120 and tubings 122a, 122b provide fluid
communication between the interior of manifold(s} 114 and accessory port 110 when control
mechanism 127 is disposed in an open position, air can be pushad from manifold 114 inlo
accessory port 110 and thus inlo accessory tubing 126, thereby inflating or actuating pod
system 500, Air would then flow out of the perforations in air cells in pod system 204 and be

raplanished by additional air pumped in by air pump 106 through manifold 114,

Methodologically, the pods or air celis are arranged in the necessary position to support the
patient or to reduce pressure from cerlain portions of the patient’s body, such as the face,
bony prominences, between the legs, or between skin folds. For exampie, the pods may be
placed between skin folds of a patient such that when the alr source is turned on, the pods
inflate and provide low air loss therapy, preventing skin-on-skin contact between the skin folds
and reducing heat, friction, and moisture by allowing air to pass between the air cell layer or
air cells and the contact surface of the patient’s skin. By reducing skin intsrface pressure,
heat, friction, and moisiure, the patient positioning device helps prevent pressure ulcers and

aids healing of existing wounds or other skin damage.

As a further example, pods or air cells 504a, 504b may be placed info a rigid positioning
device, such as pod system 500 shown in FIGS. 5A-8E, and the part of the patient’s anatomy
requiring support placed on pods 504a, 504b, which are in rigid positioning device 500, thus
providing low air loss support and improved microclimate o the body part that is floated on
pods 504a, 504b. For example, when placing a patient in the prone position, the face could be
positioned upon pods 504a, 504b that are positioned in a rigid positioning device, thus
providing low air loss support o the facial area reducing pressure on the facial tissues and

nerves to reduce the risk of pressure ulcers, facial nerve damage, and blindness.

Structurally, prone positioning system 500 includes base 502, lateral air celis 504a for
supporting the lateral aspects of a patient's face in a prone position, and air cell 504b for
supporting the forehead of the patient’s face in the prone position. Frame 5046 is used around
different aspects of air cells 504a, 504b in order 1o mainiain positioning of air cells 504a,
504b, so that the patient's face can be maintained in a rigid position. In the prone position, the
patient’s face would be positionad within opening 508 between Iateral air cells 504a.
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it is contemplated herein that each of air cells 504a, 504b can be directly or indirectly coupled
to air source 108 separataly. Alternatively, only one of air cells 5043, 504b can be directly or
indiractly coupled to air source 108, and air cells 5{4a, 504b would be in fluid communication

with sach other.

One of air cells 504a may be slidably engaged with base 502, such that air cell 504a can slide
side-lo-side, as can be seen in FIG. 5A versus FIG. 5B and also in FIG. 5C versus FiG. 5D,
This allows opening 508 {0 become bigger in a more exiended position {as in FIGE. 54 and
5C) or smaller in a more contracted position (as in FIGS. 5B and 530}, This allows system 500
to accommodate multiple sizes of palients’ heads/aces. In the contracted position (FIGS. 58

and 5D, surface 510 may be exposed.

Triangular Wedge

In an embodiment, as seen in FIGS. 3A-3D, the current invention includes a low air loss
friangular wedge system, generally denoted by the reference numeral 300, Trianguiar wedge
system 300 includes base 308 {formed of foam, alr cells, or othar supportive material)
supporting a top air cell laysr, generally denoted by the reference numeral 304, that includes
ohe or more porous or perforated alr cells 306, though air celis 308 may rather be formed of a
material that permits the flow of a fluid through the material, such as high vapor rate
fransmission fabrics (e.g., GORE-TEX). Base 308 and air cali layer 304 can be surrounded by
perforated cover 302, though cover 302 may also rather be formed of a material that permils
the flow of a fluid through the material, such as high vapor rate transmission fabrics (.9,
GORE-TEX). Cover 302 and air cell layer 304 would each have an aperture for recaiving and
connecting to accessory ubing 126 at point 128. Air cell {ayer 304 subsiantially covers the top
contact surface of base 308 and thus has similar dimensions as, if not larger dimensions than,
the top surface of base 308. Regardiess of the number and dimensions of each air cell 306, it

is contempiated that air cells 306 should cover the top contact surface of base 308,

If multiple air cslis are presant, as in FIG. 3B, each air cell 306 would be fluidly connscted to
one another via a connecting channel, such that inflating air cell layer 304 through a single

connection point {&.g., point 128) of accessory tubing 126 would inflale each air cell 306.

In the embodiment shown in FIGS. 3A-3D, the fop surface of base 308 is disposed al an
approximately forty-five (45) degree angle relative 1o the botltom surface of base 308, The
angle of the surface, however, is not limiled to 45 degrees and may be any degree from zero
(0} to ninety (90). Similarly, base 308 may be a variety of shapes and sizes depsending on the
desired use. Like base 308, air cell layer 304 (including air cells 308) may be a variety of

shapes and sizes depending on the desired use.
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Accessory tubing 126 is coupled on one end o triangular wedge system 300 at point 128 and
is coupled on its opposite end to accessory port 110 {(which is connected directly or indirectly
to air pump 106, as discussed}, directly to alr pump 108, or other mechanism for inflating or

continually pushing air into triangular wedge system 300.

As shown in FIG. 3D, where triangular wedge system 300 is indirectly coupled o air pump
108, such that alr pump 108 provides air flow info triangular wedge system 300, air or other
fluid would be pumped from air pump 106 through air hose 108 and into manifold 114,
thereby inflating manifold 114. Subsequently, because valve 120 and iubings 122a, 122b
provide fluid communication between the interior of manifold(s} 114 and accessory port 110
whan control mechanism 127 is disposed in an open position, air can be pushed from
manifold 114 into accessory port 110 and thus into accessory tubing 126, thereby inflating or
actualing triangular wedge system 300. Alr would then flow out of the perforations in air cells
306 and cover 302 in friangular wedge system 300 and be replenished by additional air

pumped in by air pump 106 through manifold 114.

it is contemplated herein that only the portion of cover 302 that would be contacted by the
patient {the angled surface of FIG. 3A) is perforated, rather than the entirety of cover 302
being perforated. Alternatively, cover 302 may be formed of a material that permits the flow of

a fluid through the malerial, such as high vapor rate transmission fabrics.

Triangular wedge sysiem 300 allows a patient {o elevate his/her legs on triangular wedge
system 300 or lean his/her back or side against triangular wedge 300 while still utilizing low
air loss therapy andior allernating pressure therapy on the pressure poinis contacting

friangular wedge systam 300,

Cylindrical Wedge

In an embodiment, as seen in FIGS. 4A-4D, the current invention includes a low air loss
oylindrical wedge sysiam, generally denoled by the reference numeral 400, Cylindrical wedge
system 400 includes base 406 (formed of foam, air cells, or other supportive material)
surrounded by a plurality of porous or perforated air cells 404, though air cells 404 may rather
be formed of a material that permils the flow of a fluid through the maternial, such as high
vapor rafe transmission fabrics {(e.g., GORE-TEX). Base 406 and air cells 404 can be
surrounded by perforated cover 402, though cover 402 may also rather be formed of a
material that permits the flow of a fluid through the material, such as high vapor rate
fransmission fabrics {e.g., GORE-TEX). Cover 402 would have an aperiure for recelving and
connecting o accessory ubing 126 al point 128, Alr cells 404 substantially cover the ouler

contact surface of base 406. Alr cells 404 can abut each other along their respeclive
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fongituding! axes, sa that there are a sufficient number of air cells 100 to be disposed around
the circumference of base 406. Regardiess of the number and dimensions of gach air call

404, it is contasmplated that air cells 404 should cover the outer contact surface of base 408,

Accessory tbing 126 is coupled on one end {o oyiindrical wedge system 400 at point 128 and
is coupled on its opposite end to accessory port 110 (which is connecled direclly or indirectly
o air pump 106, as discussed), directly {o air pump 106, or other mechanism for inflating or

continually pushing alr into oylindrical wedge system 400,

if multiple air cells are present, as in FIGS. 4B-4C, sach air cell 404 would be fluidly
connectad to one another via manifold 410 with connector 408 providing fluid communication
between manifold 410 and each air cell 404, such that infiating air cells 404 through a single
connection point {&.g., point 128) of accessory tubing 126 would inflale each air cell 404

through manifold 410 and conneclors 408,

Manifold 410 would be couplad 1o each of air cells 404 via connector 408. Connactors 408
provide open communication bstween their interiors and the interiows of air cells 404
Connectors 408 may be rigid so as o praserve airflow between manifold 410 and air celis 404
around the circumference of bass 406. In this particular embodiment as well, connector 408

would be presant between sach air cell 434 and manifold 410

Fitting 4052 may be positioned around air cells 404 1o maintain the configuration of air cells
404 around base 408.

As shown in FIG. 40, where cylindrical wedge system 400 is indirectly coupled to air pump
106, such that air pump 106 provides air flow into oylindrical wedge system 400, air or other
fluid would be pumped from alr pump 106 through air hose 108 and info manifold 114,
thereby inflating manifold 114, Subsequently, because valve 120 and lubings 122a, 122b
provide fluid communication between the interior of manifold(s) 114 and accessory port 110
when confrol mechanism 127 is disposed in an open position, air can be pushed from
manifold 114 into accessory port 110 and thus into accessory tubing 126. Then air can
continue its path of travel through accessory fubing 1286 and inlo manifold 410 and
subsequently into each of connectors 408, thereby inflating or actuating cylindrical wedge
system 40{. Alr would then flow out of the perforations in air cells 404 and cover 402 in
oylindrical wedge system 400 and be replenished by additional air pumped in by air pump 106

through manifold 114,

18



WO 2015/021374 PCT/US2014/050330

(¥4

15

20

35

Cylindrical wedge system 400 allows a patient to elevate his/her legs or other body parts on
cylindrical wedge system 400 while still utilizing low air loss therapy andfor alternating

prassure therapy on the pressurs points contacting cylindrical wedge systam 400.

Glossary of Claim Terms

Accessory port: This term is used herein 1o refer to an opening or structure for the intake or
enxchaust of air or other fluid. As used herein, the accessary port connecis a low air loss
accassary {e.g., pillow/pod, patient positioning wedge, elc.} o a low air loss matiress {and
thus to the air source/pump). An accessory port may have any number and be located
anywhere along the matiress system. For example, it may be disposed in each corner of a
mattress, providing the ability to connect four (4) or more accessories {0 the matiress {and

thus to the air source/pumyp) for optimal patient positioning and low air loss therapy.

Alr cell; This term is used herein to refer to 3 substantially hollow pouch or containmant that
can be inflated to support parts of a patient’s bady and allow air or other fluid to be pumpsd
into it and to exit from it through the perforations. Alr celis can be porous or perforated to
permit fivid flow or can be formed of a material that permits the flow of a fluid through ths

material, such as high vapor rate transmission fabrics (2.g., GORE-TEX).

Alr distribution manifold: This term is usad hersin to refer (o an apparatus that has multiple
outlets for distributing air or other fluid from an alr sourcs (e.g., alr pump} inlo a multituds of

recipients {e.g., air cells).

Air source: This term is used herein to refer to any davice that can continuously push air or

cther fluid. An example of an air sourcs is an air pump.

Alternately coupled: This term is used hersin o refer o a configuration of connections
between manifolds and air cells. Specifically, a first manifold would be coupled to svery other
air cell, and a second manifold would be coupled to every other air cell to which the first
manifold was not coupled. In other words, for example, if four (4) air cells are presant, the first
manifold could be coupled to the first and third air cell, and the second manifold could be

coupled to the sacond and fourth air cell,

Angled surface: This term is used herein o refer o a contact suwrface of a patient positioning
wedge having a triangular prismic shape. Typically, this would be the top surface and would

parmit the exit of air or other fluid.

Contact surface: This lerm is used herein to refer to a face of a base of a patient positioning

wedge that may be intended to be physically touchad by the patient. For example, in a
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triangular prismic wadge, the contact surface typically is the angled top swrface. Contrastingly,
in a cylindrical wadge, the contact surface could bs any surface around the circumference of
the base since any outer part of the wadge could be used o reposition the patient. Typicaily,
however, this contact surface isi't actually physically contacted since a laver of air cells would
caver of surround the coniact swiface, such that the patient would actually physically touch

16 the air celi{s) covering the contact surface.

Control mechanism: This term is used herein to refer {o a component of a control valve that
directs the control valve o open, parlially obstruct, or completely close 3 passageway
between two structures, such that fluid flow between the two structures can be regulated or

controfiad.

15 Control valve: This term is used hersin to refer to a device that regulates, directs, or
otherwise controls fluid flow between two components by opening, partially obstructing, or

completely closing passagaways between the two components.,

Controlled communication: This term is used harein to refer {0 a relationship between two
separats components where fluid fiow between the two components can be conirolled {a.4g.,

20 open, closed, slowed, etc.).

Fluid communication: This lerm i3 used herein to rafer o a relationship bslwesn two

separate components where fluid flow between the two components is constant {/.e., open).

Patient positioning wedge: This term is used herein {o refer {o any apparatus that can help

repasition a patient or any part of a patient's anatomy {(€.g., arm, foot, skin folds, etc.) in a

v

suifable configuration in order to oplimize the effects of low air loss or allernaling pressure
therapy. A patient positioning wedge can have any shape, for example a triangular prismic
shape or a cylindrical shape, as long as the wedge can iift or otherwise reposition the patient

or hody part.

Porous: This term is used herein to refer to a particular, typically thin, structure {(such as
30 fining of cover or air cell} having an array of small or even microscopic apertures to permit
fluid flow therethrough. The term “porous” can refer o a materigl being perforated or to an
alternative material that permits the flow of a fluid through the material, such as high vapor

rate transmission fabrics (e.q., GORE-TEX).

Hasilient: This term is used herein to refer to a matenial being capable of withstanding shock

or force without permansant deformation or rupture. An example of a resilient material is foam.
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Triangular prismic shape: This term is used herein to refer o a shape of a patient
positioning wedge that has a thicker edge and is taperad to 8 thinner edge, such that a side
view of the shape would resembie a triangle {e.g., right triangle)}, as in FIG. 3A. The thinner
edge would be inserted or “wedged” betwesn the patient and the mattress {o elevate that part

of the patient’s body.

Vertical confines of sidewalls: This term is used hersin to refer 1o the vertical borders of the
frame of the matiress, as can be seen in FIGS. 1A and 1C. As indicated in those particular

figures, the air cells remains within the vertical boundaries of the frame of the maliress,

The advantages set forth above, and those made apparent from the foregoing description, are
efficiently attained and since certain changes may be made in the above construction without
departing from the scope of the invention, it is intended that all matters contained in the
foregoing description or shown in the accompanying drawings shall be interpreted as

flustrative and not in a limifing sense.

it is also to be understood that the following claims ars intendad o cover ali of the generic
and specific Teatures of the invention hersin described, and all statements of the scope of ths

invention that, as a matter of language, might be said to fall therebelwesn.
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5 What is claimed is:

1. Alow air loss or alternaling pressure patient positioning system,

comprising:

a mattress having a top side, a bottom side, and a plurality of

sidewalls;

10 an array of porous air celis that forms said top side of said matiress
within the vertical confines of said plurality of sidewalls, said array of air
cells permitting the flow of a fluid from a substantially hollow interior of each

air cell of said array of air cells to an exterior of said array of air cells;

one or more air distribution manifolds coupled to said each air cell for

-
(¥4

the distribution of said fluid from said one or more air distribution manifolds

into said each air cell;

an air source coupted (o said one or more air disiribution manifolds
for pumping said fluid from said air source into said one or more air
distribution manifolds, such that said fluid pumped from said alr source can
20 be distributed into said array of air cells to inflate said array of air cells for

support of a patient or subject thereon; and

an accessory port positioned external to said vertical confines of said
plurality of sidewalls, said accessory port being in controlled
communication with said one or more air distribution manifolds via a control
25 vaive, said control valve coupled o said one or more air distribution

manifolds,

said accessory port coupled o said control valve, said accassory port
structured to be couplad o a low air loss support accessory for distributing
said fluid from said one or mora alr distribution manifolds into said support

30 accassory through said accassory port.
2. A system as in claim 1, further comprising:

said control valve being positioned internal to said vertical confines of

said plurality of side walls.

3. A system as in claim 1, further comprising:
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said mattress defining a longitudinal axis and 3 transvarse axis,

said each air call defining a longitudinal axis and a transverse axis,

said longitudinal axis of said each air cell being disposed
substantially paraliel to said transverse axis of said matiress, sgid array of
air cells abutting sach other along said longitudinal axis of said each air call

across sald longitudinal axis of said mattress.

A system as in dlaim 3, further comprising:

said one or more air distribution manifolds having a longitudinal
extent substantialiy parailel to said longitudinal axis of said matiress and

coupled to said each air cell along said longitudinal axis of said matiress.

A system as in claim 4, further comprising:

said one or more air distribution manifolds including a first manifold
disposed along a first sidewall of said matiress and along said longiiudina!

axis of said matiress,

said one or more air distribution manifolds further including a second
manifold disposed along a second sidewall of said mattress and along said

Iongitudinal axis of said matiress,

said first manifold and said second manifold alternately coupled to

adjacent air celis of said array of air cells.

A system as in claim 1, further comprising:

a controt mechanism positioned axtarnal {0 said vertical confines of
said plurality of side walls in communication with said control valve, said
control mechanism capable of sngaging and disengaging said contral vaive
in order to permit and prohibit flow of said fluid from said one or more air

distribution manifolds to said accessory port.

A system as in claim 1, further comprising:

said low alr loss support accessory being a pillow or pad coupled o
sgid accassory port via an elongate fubing, said pillow or ped including a

porous air call surrounded by a porous cover.
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A system as in claim 1, further comprising:

said low air loss support accessory being a patient positioning wedge
coupled to said accessory port via an elongate tubing, said patient
positioning wedge including a suppon layer having & contact surface and

one or more porous air cells covering or surrounding said contact surface.

A system as in claim 8, further comprising:

said patient positioning wedge having a generally trangular prismic
shape with a base formed of said support Iayer, said confact surface being

a substantially planar, angled surface,

said angled suiface being covered by said one or more porous air

celis.

A system as in claim 9, further comprising:

said one or more porous air cells being a substantially planar air cell
layer formed of a plurality of air cells with a fluid channel disposed between

each of said plurality of air cells.

A system as in claim 8, further comprising:

said patient positioning wedge having a generally oylindrical shape
with a cvlindrical base formed of said support layer, said contact surface

baing a circumfersnce of said cyiindrical base,

said cylindrical base surrounded by said one or more porous air cells.

A system as in daim 11, further comprising:

said one or more porous air cells being a plurality of elongate air cells
each defining a longitudinal axis, said longitudinal axis of said each
elongate air cell being disposed substantially paraliel to a longitudinal axis
of said cylindrical base, said plurality of elongate air cells abutting each
other along said longitudinal axis of said each elongate air cell around said

circurnference of said cyiindrical base.

A low air loss pod system, comprising:

24



WO 2015/021374

(¥4

5

14.

N2
Lo

35 15.

PCT/US2014/050330

a porous air call directly or indirectly couplad to an alr source via an
elongate tubing through a first aperture in said air cell, said porous air call

having a substantially hollow interior; and

a porous cover surrounding said porous air cell, said porous cover

having a second aperture,

said Tirst aperture and said second aperture being aligned with each
gther, said tubing disposed through said second aperture to reach said first
aperture in order {0 provide fluid communication between said air source

and said interior of said air cell,

wherein fluid flow follows a path of traval from said air source,
through said tubing, into said substantiaily hollow interior of said air call
through said first and second apertures, through parforations of said air
cell, through perforations of said cover, and into an environment external to

s3id pod system.

Alow air loss patient posilioning wedge system, comprising:

a resilient, non-porous base having a contact swface, said contact
surface being any side of said base intended {o be contacted by a user,

and

a porous air call laver formed of one or more air cells covering or
surrounding said contact surface, such that said user would not physically

contact said contact surface of said base,

said one or more air cells each having a substantially holiow interior,
said porous air cell layer directly or indirectly connected to an air source via
an elongate tubing through a first aperture in said air cell layer in order to
provide fluid communication between said air source and said interior of

said each air ¢all,

wherein flow of a fluid follows a path of travel from said air source,
through said tubing, into said substantially hollow interior of said each air
cell through said first aperture, through perforations of said air cel, and into

an environment external to said pod system.

A system as in claim 14, further comprising:
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a porous cover surrounding said base and said air cell layer, said

porous cover having a second aperture,

said first aperiure and said second aperture being aligned with each
other, said tubing disposed through said second aperiure to reach said first
aperture in order {o provide fluld communication between said air source

and said interior of said each air call,

wherein fluid flow follows said path of travel from said air sourcs,
through said tubing, into said substantially hollow interior of said air call
through said first and second apertures, through parforations of said air
cell, through perforations of said cover, and into an environment external to

said pod system.

A system as in claim 14, further comprising:

said base having a generally triangular prismic shape, said contact

suiface being a substantially planar, angled surface,

said angled swiface being covered by said air celi laver.

A system as in claim 16, further comprising:

said air cell laysr being substantially planar and formed of a plurality
of air cells with a fluid channel disposed between each of said plurality of

air cells.

A system as in claim 14, further comprising:

said base having a generally cylindrical shape, said contact swiface

being a circumference of said base,

said cylindrical base surroundad by said air cal layer.

A system as in claim 18, further comprising:

said one or more porous air cells heing a plurality of elongate air cells
sach defining a longitudinal axis, said longitudinal axis of said each
slongate air cell being disposed substantially parallel to a longitudinal axis

of said cylindrical base, said plurality of elongale air cells abutting each
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other along said longitudinal axis of said each slongate air csll around said

circumferance of said cylindrical base.
A patient pasitioning wedge system as in claim 19, further comprising:

an air distribution manifold coupled on one end to said slongats
tubing and further coupled o said each air cell for the distribution of said
fluid from said air distribution manifold into said each air call in orderto
provide fluid communication belwsen sald air source and said interior of

said sach air cell.
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