
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date

17 June 2010 (17.06.2010) WO 2010/068502 Al

(51) International Patent Classification: Creek, CA 94597 (US). ANDERSON, Evan [US/US];
A61M 27/00 (2006.01) 2100 Post Street, Apt. 1, San Francisco, CA 941 15 (US).

(21) International Application Number: (74) Agents: WU, Walter et al; Morrison & Foerster LLP,
PCT/US2009/065959 755 Page Mill Road, Palo Alto, CA 94304-1018 (US).

(22) International Filing Date: (81) Designated States (unless otherwise indicated, for every
25 November 2009 (25.1 1.2009) kind of national protection available): AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(25) Filing Language: English CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(26) Publication Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(30) Priority Data: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

61/1 17,920 25 November 2008 (25.1 1.2008) US ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
61/1 17,921 25 November 2008 (25.1 1.2008) US NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

(71) Applicant (for all designated States except US): SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,

SPIRACUR INC. [US/US]; 1180 Bordeaux Drive, Sun TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

nyvale, CA 94089 (US). (84) Designated States (unless otherwise indicated, for every

(72) Inventors; and kind of regional protection available): ARIPO (BW, GH,

(75) Inventors/Applicants (for US only): HU, Dean [US/US]; GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

2478 West Avenue 133rd, San Leandro, CA 94577 (US). ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

FONG, Kenton [US/US]; 1815 Ednamary Way, Apt. E, TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

Mountain View, CA 94040 (US). PINTO, Moshe ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

[IL/US]; 1050 Crestview Drive #42, Mountain View, CA MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,

94040 (US). HUI, Philip [US/US]; 3 Maple Place, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

Boston, MA 021 11 (US). WU, Kenneth [US/US]; 2101 ML, MR, NE, SN, TD, TG).

18th Street, San Francisco, CA 94107 (US). MC-
GREEVY, Craig [US/US]; 310 Preakness Court, Walnut

[Continued on next page]

(54) Title: DEVICE FOR DELIVERY OF REDUCED PRESSURE TO BODY SURFACES

(57) Abstract: A device to deliver and maintain
reduced pressure to body surfaces for applica
tion of reduced pressure wound therapy (RPWT)
also known as negative pressure wound therapy
(NPWT). A substantially airtight seal is formed
around a section of tissue to be treated. This seal
is formed by a dressing which provides fluid
communication from a section of tissue to a re
duced pressure source. The system may be con
figured to allow full rotation of the fluid com
munication conduit to the reduced pressure
source. The system may be configured to in

clude a one-way valve to prevent backflow of
any drainage fluids, and with transparent win
dows covered by opaque flaps to allow in spec
tion through the dressing. The system may be
configured to include an indicator which visual
ly makes clear whether reduced pressure is being
applied or not. Also, the system is configured to
minimize the profile of the dressing system.



Published:



DEVICE FOR DELIVERY OF REDUCED PRESSURE TO BODY SURFACES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims benefit under 35 U.S.C. §119(e) to U.S. Provisional Ser. No.

61/117,921, filed on November 25, 2008, and to U.S. Provisional Ser. No. 61/117,920, filed

on November 25, 2008, which are hereby incorporated by reference in their entirety.

BACKGROUND

[0002] The use of sub-atmospheric pressure to treat wounds can be traced back to ancient

civilizations. For example, the ancient Chinese used "Cupping," a technique that creates

reduced pressure environment by flaming then applying to the skin a glass chamber to draw

out bad humors from the body. Modern research has revealed that applying reduced pressure

to damaged tissue may have several beneficial effects: 1) a reduced pressure level may lead

to retraction of the damaged tissue edges and thus may reduce the defect size and may

expedite healing by facilitating wound contraction; 2) the reduced pressure may provide

mechanical stimulation to the damaged tissue which may release growth factors at the wound

bed to promote healing; 3) the reduced pressure may create suction in the damaged tissue

cavity which may remove necrotic tissue from the damaged tissue cavity and may reduce

bacterial load; 4) the application of reduced pressure may increase blood flow to the damaged

tissue which may expedite healing; 5) reduced pressure may remove granulation inhibiting

metalloproteinase enzymes which may enhance tissue remodeling and healing.

SUMMARY OF THE INVENTION

[0003] Disclosed herein is a device which is intended to deliver and maintain reduced

pressure to body surfaces for application of reduced pressure wound therapy (RPWT) also

known as negative pressure wound therapy (NPWT). During application of this type of

therapy, a substantially airtight seal is formed around a section of tissue to be treated. This

seal is formed by a dressing which provides fluid communication from a section of tissue to a

reduced pressure source. The dressing system may be configured to enhance usability and

functionality of this dressing, or to otherwise be configured with more optimal sealing

characteristics, improved peri-wound skin protection, and with easier application than

traditional RPWT dressing systems. In some examples, the dressing may comprise an

adhesive layer comprising a flowable adhesive having a sufficient volume or thickness to fill

micro-cracks and fissures in the skin surface to reduce dressing leakage rates, as well as gaps



in the dressing that may form when the dressing buckles or wrinkles. The adhesive may also

have moisture absorbent characteristics to reduce tissue maceration.

[0004] The dressing system may be configured with any of a variety of other features. First,

the system may be configured to allow full rotation of the fluid communication conduit to the

reduced pressure source along the axis substantially normal to the dressing. Second, the

system may be configured to include a one-way valve to prevent backflow of any drainage

fluids. Third, the system may be configured with transparent windows covered by opaque

flaps to allow inspection through the dressing. Fourth, the system may be configured to

include an indicator which visually makes clear whether reduced pressure is being applied or

not. Fifth, the system is configured to minimize the profile of the dressing system.

[0005] In one embodiment, a reduced pressure treatment system is provided, comprising a

cover structure comprising an outer edge, an upper surface a lower surface, and at least one

opening, a flowable adhesive layer attached to the lower surface of the cover structure,

wherein the flowable adhesive layer has a thickness of at least about 0.2 mm, and a non-

electrically powered, self-generating vacuum source. The system may further comprise

tubing configured to attach to the vacuum source. The vacuum source may be integrally

formed with the cover structure. The cover structure may further comprise a port member

attached to at least the upper surface of the cover structure. The flowable adhesive layer may

comprise a moisture absorbent flowable adhesive layer. In some variations, the adhesive

layer may have a water absorbency rate of at least 900 g/m2/day, 1000 g/m2/day, 1100

g/m2/day or 1200 g/m2/day or more. In some other examples, the flowable adhesive layer

may have a thickness of at least about 0.3 mm, about 0.5 mm, about 0.7 mm, about 1 mm or

at least about 1.5 mm. In some instances, the flowable adhesive layer may have a viscosity in

the range of about 20,000 to about 50,000 centipoise, or about 10,000 to about 100,000

centipoise.

[0006] In another embodiment, a reduced pressure treatment system is provided, comprising

a cover structure comprising an outer edge, an upper surface a lower surface, and at least one

opening, a port member attached to the upper surface of the cover structure and comprising at

least one port lumen in communication with the at least one opening of the cover structure,

and a hydrocolloid layer attached to the lower surface of the cover structure, wherein the

hydrocolloid layer has a thickness of at least about 0.2 mm. The hydrocolloid layer may

comprise a reduced thickness region about the outer edge of the cover structure. In some

examples, the reduced thickness region may comprise an embossed or compressed region,

and/or may comprise an increased density relative to an interior region of the hydrocolloid



layer. In some examples, the system may further comprise visual grid markings on the cover

structure. In further examples, the port member may further comprise a base and a body

configured to rotate with respect to the base. The base of the port member may be adhered to

the upper surface of the cover structure. The system may further comprise tubing, the tubing

comprising an outer wall, a proximal end, a distal end, at least one lumen therebetween, a

longitudinal lumen axis, a first dimension transverse to the longitudinal lumen axis and a

second dimension transverse to the first dimension and the longitudinal lumen axis. The

tubing may also be configured to attach to the port member, or may be integrally formed with

the port member. In some variations, the first dimension of the tubing may be greater in size

than the second dimension, and in some variations, may be at least twice the size of than the

second dimension, three times the size or four times the size or more. The tubing may also

comprise a plurality of lumens in a generally planar configuration. In some examples, the at

least one port lumen has a non-circular cross-sectional configuration, and may also comprise

at least one lumen projection, which may be a plurality of longitudinal ridges. The tubing

may also further comprise at least one side passageway providing communication between at

least one lumen of the tubing and the outer wall. The system may also further comprise an

elastomeric structure sealed to the outer surface of the tubing and covering the at least one

side passageway, wherein the elastomeric structure may be a sleeve structure. In other

examples, the elastomeric structure may be configured with an interior surface that is spaced

a first distance from the outer wall of the tubing when the interior surface is exposed to

atmospheric pressure and a second distance less than the first distance when the interior

surface is exposed to a reduced pressure. In still other examples, the port member may

comprise an elastomeric material. Sometimes, at least a portion of the elastomeric material

may be configured to deform into the at least one port lumen when an internal pressure level

within the at least one port lumen is at least about -50 mm Hg, about -75 mm Hg, about -100

mm Hg, or -125 mm Hg lower than atmospheric pressure. The cover structure may further

comprise a reinforcement structure, which may be integrally formed with the cover structure.

In some examples, the reinforcement structure comprises a first ridge structure on the upper

surface of the cover structure and surrounding the port member. The system may also further

comprise a second ridge structure surrounding the first ridge structure. The first ridge

structure may be a segmented ridge structure. In some examples, the reinforcement structure

may be embedded within cover structure.

[0007] The cover structure may also comprise a cover material and the reinforcement

structure comprises a reinforcement material with an increased durometer than the cover



material. The reinforcement structure may comprise a grid reinforcement structure, or a

radial spoke structure. In some variations, the system may further comprise a release layer

releasably adhered to at least a portion of the hydrocolloid layer. In some specific variations,

the release layer may be releasably adhered to a central portion of the hydrocolloid layer, and

the system may further comprise at least one or two handle layer(s) releasably adhered to at

least a peripheral portion of the hydrocolloid layer and located between the hydrocolloid

layer and the release layer. The system may also further comprise an adhesive carrier

structure detachably attached to the upper surface of the cover structure. The adhesive carrier

structure may comprise a first carrier layer and a second carrier layer and a non-linear

interface therebetween. The adhesive carrier may also comprise a central opening

surrounding the port member. The central opening may be spaced apart from the port

member, and in some variations, may be spaced at least 1 cm from the port member. In some

examples, the hydrocolloid layer may have a greater probe tack force about the outer edge of

the cover structure than about an interior region of the cover structure. The hydrocolloid

layer may also have a greater release force about the outer edge of the cover structure than

about an interior region of the cover structure. In some instances, the maximum

perpendicular dimension of the port member to the cover structure may be less than the

maximum transverse dimension of the port member that is transverse to the maximum

perpendicular dimension, or may be less than the maximum transverse dimension of the port

member that is transverse to the maximum perpendicular dimension. The tubing may also

further comprise a one-way check valve.

[0008] In another embodiment, a method for performing reduced pressure treatment of a skin

location is provided, comprising applying a dressing to a skin location, applying a mask to

the skin location, the mask comprising an inner edge and an outer edge, applying a liquid

sealant to the dressing and the skin location, and removing the mask from the skin location.

The method may also further comprise selecting the mask to space the inner edge of the mask

from the edge of the skin location. It may also further comprise placing a contact material

onto the skin location, wherein the skin location is an open wound, placing a mesh material

onto the liquid sealant after applying the liquid sealant to the dressing, placing the mesh

material onto the liquid sealant after removing the mask from the skin location, or placing a

mesh material onto the dressing before applying the liquid sealant.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 depicts an example of a dressing configured for use with a vacuum source.



[0010] FIG. 2 is a schematic side elevational cut-away view of a connector configured for

use with a vacuum source.

[0011] FIG. 3A is a cross- sectional component view of the port assembly in FIG. 2 . FIG. 3B

is a cross-sectional view of the port assembly of FIG. 3A in assembled configuration.

[0012] FIG. 4 illustrates another example of a dressing configured for use with a vacuum

source.

[0013] FIG. 5 illustrates another example of a dressing configured for use with a vacuum

source.

[0014] FIGS. 6A and 6B depict one example of a port assembly with a pressure indicator.

[0015] FIGS. 7A and 7B depict another example of a port assembly with a pressure indicator.

[0016] FIGS. 8A and 8B depict another example of a port assembly with a pressure indicator.

[0017] FIGS. 9A and 9B are superior and side elevational views of an example of a low

profile port assembly.

[0018] FIGS. 1OA and 1OB are superior elevational and side cross-sectional views of another

example of a low profile port assembly; FIGS. 1OC and 1OD are perspective cross- sectional

views of various examples of low-profile conduits of a low profile port assembly.

[0019] FIG. H A is a perspective view of another example of a low profile dressing; FIG.

H B is a cross-sectional view of the low profile conduit of the dressing in FIG. HA; FIG.

11C is cross-sectional view of an alternate example of a low profile conduit.

[0020] FIG. 12 is another example of a port assembly with a pressure indicator.

[0021] FIG. 13 is a schematic illustration of another example of a low profile port assembly.

[0022] FIG. 14 is a schematic illustration of another example of a low profile port assembly.

[0023] FIG. 15 depicts one example of a release linear configuration for the dressing

illustrated in FIG. 1.

[0024] FIG. 16 depicts another example of a release linear configuration for the dressing

illustrated in FIG. 1.

[0025] FIG. 17 depicts an example of a release linear configuration for the dressing

illustrated in FIG. 1.

[0026] FIGS. 18A and 18B are superior and inferior perspective views of an example of a

dressing comprising a carrier layer and multiple release layers; FIGS. 18C is a expanded

superior perspective view of the dressing in FIG. 18A; and FIG. 18D is a schematic expanded

side view of the dressing in FIG. 18C.

[0027] FIG. 19A and 19B are superior and inferior perspective views of the dressing in FIGS.

18A and 18B following customized shaping.



[0028] FIG. 20 depicts an example of the dressing in FIG. 18A with the port member and

conduit.

[0029] FIGS. 2 1A and 2IB are superior and inferior schematic perspective views of an

example of a reinforced dressing.

[0030] FIGS. 22A and 22B are superior and inferior schematic perspective views of another

example of a reinforced dressing.

[0031] FIG. 23 depicts another example of a carrier layer configured for use with the

dressing in FIG. 1.

[0032] FIG. 24 is a schematic superior perspective view of another example of a reinforced

dressing.

[0033] FIG. 25 is a schematic superior view of still another example of a reinforced dressing.

[0034] FIGS. 26A to 26C depict one method for sealing the dressing to a treatment site using

a liquid sealant.

[0035] FIG. 27 is a schematic superior perspective view of a mesh-reinforced, liquid-sealed

dressing.

[0036] FIG. 28 depicts an example of a liquid-sealing system.

DETAILED DESCRIPTION

[0037] Application of reduced pressure to body sites has been shown to be therapeutically

beneficial in several applications. One such area is the application of reduced pressure to

damaged tissue such as chronic wounds in order to accelerate or promote healing. Regardless

of the specific application area, application of reduced pressure requires formation of a

substantially airtight seal.

[0038] In reduced pressure wound therapy (RPWT), a cover structure or dressing comprising

an occlusive cover sheet with an adhesive layer is applied over the wound, which may be

filled with a contact material such as gauze, foam or other porous materials, to provide

cushioning and distribute the reduced pressure throughout the wound bed. The adhesive

sheet may serve as a dressing and create a substantially airtight enclosure which encompasses

the wound. This enclosure is in fluid communication with a reduced pressure source. The

reduced pressure source may comprise an electric vacuum pump, in-wall suction, or a non-

electrically powered suction device. The fluid communication between the vacuum source

and the occlusive sheet is provided by a conduit which communicates with an opening in the

occlusive sheet, or which passes through the dressing.



[0039] One of the major challenges in delivering RPWT is the application of the dressing and

maintenance of a robust seal during treatment. Current techniques utilize thin polyurethane

adhesive films that can easily wrinkle and fold onto themselves. These films frequently fail

to remain airtight for a number of reasons, including mechanical deformation caused by

patient movement and by the reduced pressure itself. The nature of the films, related to their

mechanical characteristics and adhesive properties, make application difficult and time

consuming. In addition, traditional dressings can be traumatic on removal to the delicate

peri-wound skin and are not configured to treat smaller satellite wound lesions in the

immediate peri-wound region of the main RPWT treated wound. Furthermore, there are

locations with particular geometries that make application of a pre-fabricated dressing

difficult and sometimes impractical, such as the bottom of toes.

[0040] For example, during the course of operation, reduced pressure applied to the dressing

can lead to buckling of the dressing layer as it is drawn down over the contours to which it is

adhered. For example a suction element attached to a dressing pulls on the surrounding

dressing with application of reduced pressure and the contractile forces placed on the

dressing can cause the dressing to buckle creating channels that radiate outward from the

suction element attachment area. If these channels breach the dressing border, a leak path

can form and compromise the desired seal. Dressing application can also lead to formation of

wrinkles during handling and accommodation of anatomic curvatures. Healthcare

practitioners frequently attempt to smooth out these wrinkles, but the properties of commonly

used thin film dressing adhesives do not allow for sufficient filling of channels to close off

leak paths that form and can be cumbersome to use. Therefore a need exists for an improved

device and method of creating an airtight seal the wound site to which RPWT is to be

applied.

[0041] In other general examples in wound care, transdermal drug delivery, and signal

monitoring (i.e. EKGs), among other areas, the effective application of a dressing-type device

or adhesive material to a body site may be complicated by the very aspects that lead to a high

performance dressing once it is applied. Namely, pliable materials allow for a high degree of

conformability to various body curvatures. Similarly, dressings that permit a fair amount of

stretch accommodate natural body movement and flexion/extension motions. In combination

with an appropriately adherent adhesive, these dressings can successfully stay on the body

site for desired durations even under significant variations in external environmental

conditions. Certain transdermal drug delivery patches, such as that by ORTHO EVRA®, are

indicated to stay on for seven day durations while allowing normal daily activities as well as



exercise including swimming. Successful application of these dressing systems can be

confounded by the pliability that allows dressings to wrinkle and fold, particularly when the

adhesive surfaces are exposed. Adhesive surfaces can often be difficult to separate once

attached. Furthermore, highly stretchable materials may further exacerbate the situation

because efforts to pull and separate material folds often leads to stretching of the dressing

itself instead of the desired separation of self-adhered regions of the dressing. The quality of

the adhesive can make it difficult to apply the desired surface to the body site as one's fingers

may become stuck to the dressing surface.

[0042] On the other hand, while the adhesive strength of the dressing may be strong enough

to prevent wrinkling or air channel leaks with movement, if the bond to the underlying skin is

too strong, this can result in damage to the underlying skin upon dressing removal. This is

especially true for patients with highly friable peri-wound skin which is common in many

wound disorders such as venous stasis ulcers, traumatic wounds, diabetic ulcers, and pressure

ulcers. Thus there exists a need to develop a RPWT dressing that optimizes adhesion for

prevention of air leaks, but minimizes trauma from dressing removal to the underlying skin.

[0043] In some embodiments, the adhesive dressing material possesses improved crevice and

leak channel filling and sealing properties as well as properties that protect and promote

wound healing in the region around the treated wound. The dressing itself may have one or

more specific properties that improve its ability to hold and maintain a seal and protect the

peri-wound skin. Among these properties are (1) increased thickness of the dressing to

facilitate placement and resist wrinkling that may lead to dressing wrinkling and seal leaks,

(2) adhesion gradients on the undersurface of the dressing that allow for maximum sealing

while maintaining minimum trauma to the peri-wound skin during removal, (3) adhesion

strength characteristics that decrease over time to allow for strong sealing characteristics

between dressing changes and easier and less traumatic removal of the dressing at the time

period of dressing change, (4) a dual seal system with a thicker primary dressing and thinner

peripheral dressing and backing system for simplified application, (5) a breathable dressing

that prevents maceration of the underlying skin, (6) an absorptive dressing that prevents

maceration of the underlying skin and promotes a moist wound healing environment for skin

wounds around the central wound treated with RPWT, (7) support structures and thickness

design elements that optimize rigidity and wrinkle protection while allowing for dressing

conformation to a wound site, (8) a dressing configured such that upon activation the dressing

flows and deforms to the body surface/skin contours to fill in potential leak channels, (9) a

formulation such that the dressing can deform plastically such that stretching the dressing



leads to a permanent deformation in the dressing enabling contouring of complex anatomical

protrusions and intrusions with minimal elastic energy stored in the dressing layer, (10) a

dressing system further configured to have sufficient rigidity to maintain its shape during

application while remaining flexible enough to conform once applied to desired body

topographies.

[0044] In some further examples, the dressing may be configured such that on activation the

dressing flows and deforms to the body surface/skin contours to fill in potential leak

channels. The adhesive layer of the dressing may comprise a semi-solid or flowable adhesive

material. Some examples of such adhesives include but are not limited to hydrocolloid or

hydrogel materials, silicone, pressure sensitive adhesives, and the like. In some specific

embodiments, the adhesive material may be selected to have a glass transition temperature

(Tg) that is at or near body core temperature (about 98.6 °F), room, temperature (anywhere

from about 60 °F to about 90 °F) or body surface temperature (anywhere from about 70 °F to

about 98 °F, for example). In some variations, the Tg may be in the range of about ± 1°F,

about ±2 0F, ±3 0F, about ±4 0F, about ±5 0F, about ±6 0F, about ±7 0F, about ±8 0F, about +9 0F,

about ±10 °F, about ±15 °F, or about ±20 °F within body core temperature or a surface

temperature about 60°F, about 65 0F, about 7 O0F, about 75 0F, about 80°F, about 85 0F, about

9 O0F or about 95 0F. The adhesive dressing in one embodiment is also formulated to possess

mechanical properties that allow it to flow and deform to fill paths or channels that may form

during application and subsequent therapeutic use on a patient. This adhesive material may

comprise a thicker acrylic adhesive, a hydrocolloid, a hydrogel or other such adhesive

material without limitation. In some examples, the adhesive material may have a viscosity in

the range of about 5,000 centipoise (cP) to about 500,000 cP, sometimes about 10,000 cP to

about 100,000 cP, or other times about 20,000 cP to about 50,000 cP. In other examples, the

adhesive material when subjected to low-frequency mechanical input (about < 1 Hz) is

selected to exhibit deformation properties and wear performance that may be characterized by

a loss angle (tan d) which equals the ratio of the loss modulus (viscous component) to the

storage modulus (elastic component) of the tested material may be in the range of about 0.5

to about 2, sometimes about 0.5 to about 1, and other times about 0.5 to about 0.7.

[0045] In one configuration of the device the dressing is made of a hydrocolloid dressing that

has some or all of the properties mentioned above, and/or one or more breathability, moisture

absorbent abilities, skin protective properties, and wound healing characteristics. This

dressing may also provide for a moist wound healing environment and is an appropriate

dressing for satellite wound lesions. In one embodiment, the adhesive dressing may be



formulated such that it flows on application of body heat and/or pressure to the dressing

surface to eliminate potential leak channels that may form during application. In other

embodiments, the application of light energy may also initiate a softening phenomenon to

allow the adhesive to flow more readily and fill gaps.

[0046] In some embodiments of the sealant system, the film backing on which the adhesive

layer resides is formulated to have desirable mechanical properties including elastic modulus

and maximum elongation and stretch such that it is more compliant than the body site tissue it

is adhered to in order to mitigate peeling and delamination of the dressing from the body

surface. Having mechanical properties of the backing and adhesive layer tuned to be less stiff

than that of the skin also leads to improved user comfort as the dressing material will not

restrict movement. It is recognized that skin covering different areas of the body may have

different mechanical properties, and the dressing's elasticity would be such that it would be

able to accommodate the maximum possible stretch without applying excessive mechanical

force on the underlying skin during normal distension. The dressing would also be flexible

enough to conform to different geometries on the surface of the body. Some embodiments

may be pre-shaped to provide optimal seal around irregular geometries such as around the

toes or the sacral area.

[0047] In some embodiments, the dressing may be formulated to deform plastically such that

stretching the dressing leads to a permanent deformation in the dressing enabling contouring

of complex anatomical protrusions and intrusions with minimal elastic energy stored in the

dressing layer. This stored elastic energy may tend to cause delamination of the dressing; so,

its reduction may lead to better adherence of the dressing. This type of deformational

plasticity might be highly useful in tailoring the dressing to regions like the foot or sacrum.

[0048] While some of the dressing application hurdles have been dealt with by others, in

many cases, application of dressings is desired on different body sites. In some instances it is

possible to make specific dressings for particular body sites to accommodate specific

anatomy. However, even then, these dressings may not accommodate all anatomic variability

and sometimes it is not practical to produce a dressing that will work for each possible

anatomic location. Healthcare practitioners routinely find that certain dressings as received

may not fit the needs of the patient and therefore proceed to cut or shape the dressing to fit

the specific contours and body site requirements of the patient. This need for customization

becomes particularly apparent with large dressings or body surface features with high

curvature where folds and wrinkles can make good adhesion difficult. For transdermal drug

delivery, proper adhesion dictates proper therapeutic drug dosing. In the case of signal



monitoring, proper surface contact is critical. For RPWT, the quality of the seal around a

wound site may be beneficial for maintenance of the reduced pressure, and leak paths can

compromise therapeutic efficacy. The sealing properties of this dressing may be especially

beneficial for RPWT devices that do not use a continuous electric pump or similar reduced

pressure generation system, or otherwise have a limited suction capacity, as the tolerances for

significant leaks is much lower than traditional RPWT devices. In many dressing systems,

the dressing structures, such as release liners or handling flaps that permit easier application

lose their functionality if the dressing must be shaped to fit a certain contour. Disclosed

herein is a sealant system and method that mitigates formation of leak paths during and after

application of said dressing by reducing folding of the dressing and adhesion of the dressing

to itself or user while allowing simple dressing application to fit the needs of the individual

after being cut to shape while possessing characteristics that permit the dressing adhesive to

subsequently fill and close off channels that may form during or after the dressing

application.

[0049] In addition, many wounds that may be treated by RPWT may have surrounding

satellite wounds that are smaller and distinct from the central wound treated with RPWT. For

example, patients with venous stasis ulcers often present with clusters of open skin areas. In

addition, some wounds heal by skin bridging from epidermal migration across the wound.

When this occurs, smaller proximal wounds can develop that are more near healing than

other regions of the original wound. These types of satellite wounds may be too small to treat

with RPWT, but may lie within the boundaries of where the dressing must cover to create a

seal. Furthermore, many wounds are surrounded by highly friable and delicate skin that can

be injured during frequent adhesive dressing removal. Traditional RPWT dressings do not

address the needs of this peri-wound skin and satellite lesions, and there exists a need to

develop a dressing that is both gentler to the peri-wound skin and may treat these satellite

lesions with an appropriate dressing that promotes wound healing.

[0050] Furthermore, there are wounds that are located in regions of the body that using any

type of pre-fabricated film would be difficult to apply. These regions might include wounds

on the toes or fingers. Thus, there needs to be a dressing that can provide adequate sealing in

these regions that can be tailored to the specific geometries of these locations.

[0051] The passage through the dressing is often times facilitated by a port feature on the top

surface of the dressing. In the prior art, this port feature is fixed relative to dressing, which

fixes the directional orientation of the fluid communication conduit once the dressing is

adhered. In many applications, it may be advantageous to re-orient the fluid communication



conduit direction after application of the dressing, since the user needs to account for the

position and direction of the fluid communication conduit prior to and during application of

the dressing. There exists a need for a port which allows re-orientation of the fluid

communication conduit after application of the dressing without disrupting the dressing.

[0052] Wound drainage (e.g. exudates) is often times evacuated from the wound towards the

reduced pressure source during the course of treatment of RPWT. If reduced pressure is

interrupted or terminated, this drainage potentially may flow back into the wound, especially

if the interrupted or terminated reduced pressure source is located at a higher elevation than

the wound. Wound drainage may be contaminated with infectious microbes or compounds

which are deleterious towards wound healing. Therefore, there exists a need to prevent

wound drainage from flowing back to the wound in case of terminated or interrupted reduced

pressure.

[0053] Use of a substantially opaque or aesthetically appealing dressing for RPWT may be

advantageous, since it hides the wound and wound contact material from sight and may

increase the psychological comfort of the patient and others. In some instances, it may also

be advantageous to use a substantially transparent dressing, since clinicians may wish to

inspect the wound, wound contact material or peri-wound skin without removing the

dressing. Disclosed herein is a dressing which shields the wound from view normally, but

also allows inspection under the dressing.

[0054] RPWT traditionally requires maintenance of reduced pressure at the wound bed for

extended periods of time. It may be advantageous to have an indicator to show whether

reduced pressure is present in the system or has been compromised, for example by a leak in

the dressing. This may be particularly beneficial with closed system vacuum sources.

Pressure indicators may include instrumentation such as dial indicators and pressure

transducers. Often times, these may be large, bulky, require electricity or are expensive.

Furthermore, often times, these indicators are located at the reduced pressure source and do

not provide indication of the pressure at the site of the wound bed where its pressure

information may be more useful. In case of disruption or clogging of the fluid

communication conduit between the reduced pressure source and the dressing, these

indicators may not detect that reduced pressure may be lost at the wound site but still present

at the reduced pressure supply. There exists a need for a simple, inexpensive indicator to

inform clinicians or patients whether reduced pressure is present at the wound or not.

[0055] Some of the wounds being treated with RPWT may be present due to tissue ischemia

from pressure applied to a body site, e.g. decubitus wounds or pressure sores. To prevent or



otherwise reduce the risk of continued degradation of the wound region and surrounding

tissue, a low profile reduced pressure conduit that reduces concentration of force on the

wound or surrounding tissue may be beneficial for proper therapeutic delivery of reduced

pressure and for better wound healing. Current RPWT conduits often contain elements that

can create additional pressure points over a wound if a load were to be applied onto the port

component of the conduit. Disclosed herein is a negative pressure conduit that is low profile

as to reduce the development of pressure points on the wound or surrounding tissues.

[0056] Disclosed herein are some embodiments of a device which enhance the functionality

and/or usability of delivery of reduced pressure to body surfaces. One embodiment comprises

a dressing, a fluid communication conduit and a port which allows passage of the fluid

communication conduit from one side of the dressing to the other. The dressing may

comprise at least one adhesive side which in practice may be adhered to a body surface to

create a substantially airtight seal. The dressing and dressing adhesive may comprised

polyurethane, hydrocolloid, hydrogel, silicone, acrylic, any other material or any combination

thereof known in the art.

[0057] In some embodiments, the port is configured to allow at least some freedom of

rotation around the axis substantially parallel to the plane of the dressing. In some

embodiments, the freedom of rotation is provided by an o-ring seal and flange and groove

system. In some embodiments, the port body comprises a substantially compliant elastomeric

material bonded to substantially rigid elements which interact with substantially rigid

elements on the dressing which together provide for substantially airtight seal of the

rotational elements of the port. The port member may further comprise a connector

configured to facilitate coupling to a fluid communication conduit that is then attached to the

vacuum source. In other embodiments, at least a portion of the conduit may be integrally

formed with the port member.

[0058] In some embodiments, the fluid communication conduit and/or port member passes

through or transects the dressing and connects a sealed enclosure formed by the dressing with

a reduced pressure source. In some embodiments, the fluid communication conduit

comprises the port and tubing. In some embodiments, the tubing comprises a single lumen,

while in other embodiments, the tubing may comprise multiple lumens.

[0059] In some embodiments, a one way flow mechanism may be interposed along the length

of the fluid communication pathway between the dressing and the vacuum source. In some

mechanisms, the one way flow mechanism is located in or integrated into the body of the port

member, while in some embodiments, the one way flow mechanism may be integrated into



the dressing or port-dressing interface. In still other embodiments, the one way flow

mechanism may be located in or integrated into the tubing. In some embodiments, the one

way flow mechanism may prevent or reduce the degree or risk of backflow of wound

drainage collected by the reduced pressure source back to the wound. In some embodiments,

the one way flow mechanism may be a one way valve, such as a duckbill valve, a slit valve, a

spring valve, an umbrella valve or any other suitable one way valve known in the art. In

some embodiments, a plurality of one way flow mechanisms may be interspersed throughout

the fluid communication conduit. In further embodiments, the one way flow mechanisms

may have non-uniform opening or cracking pressures to account for fluid pressure

differentials from pressure head or flow rate.

[0060] In some embodiments of the device, the load concentration of the reduced pressure

conduit and/or port member may be reduced during load bearing situations by reducing the

height of the port and increasing its width. Reduction of load concentrations or pressure

points may be further provided by the use of softer materials such as silicones or other

materials known in the art to be able to deform under load. These materials may further be

configured to possess similar mechanical properties as the skin such as durometer and elastic

modulus. In some embodiments, the conduit in the port between the wound site and the

tubing or reduced pressure source is reinforced with supports that prevent collapse of the

conduit. In some embodiments, these supports are further configured to distribute loads

applied to the device surface to reduce pressure concentrations. In some configurations of the

device, the total cross-sectional surface area may be maintained relative to a round tube, but

the height of the tubing (and thus nozzle) may be reduced by making the diameter wider and

flatter to distribute loads more evenly. In addition, in certain configurations a multi-lumen

conduit may be used to further reduce the external diameter and lower the profile of the

nozzle and tubing.

[0061] In further configurations, the reduced pressure conduit may be integrated and

potentially molded directly into the dressing material. In further embodiments, the reduced

pressure conduit may be position through one or more openings or fenestrations of the

dressing. In a further embodiment, the fenestration provides an insertion opening for an

attachment port to connect a source of reduced pressure, or to connect an extension tube

located on the outer surface of the dressing. In one embodiment, the reduced pressure

conduit comprises a plurality of such fenestrations.

[0062] In one embodiment, the reduced pressure conduit or tubing comprises a hollow

tubular structure which flares into and joins with the dressing material, enabling fluid



communication between the volume beneath the bottom surface of the dressing and interior

of the tubular structure. In one embodiment, the reduced pressure conduit is a resilient

conduit embedded within the dressing with terminals connecting the bottom surface of the

dressing and an attachment port on a side edge of the dressing. In one embodiment, the

reduced pressure conduit is a series of such conduits.

[0063] In some embodiments, the reduced pressure conduit comprises a mechanism which

allows quick attachment and detachment of the tube or reduced pressure source in an airtight

manner.

[0064] In one configuration of the dressing, the dressing is integrated directly with the

reduced pressure source and wound enclosure, e.g. a vacuum source attached directly to a

port without an extension tube, and may also comprise further attachment of other portions of

the vacuum source directly to the dressing to resist swinging or other motions of the vacuum

source relative to the dressing. This eliminates may also reduce the need to puncture a hole

and attach the vacuum source to the dressing, as required in some dressings, thereby

mitigating application complexity, enabling successful application by non healthcare

professionals and eliminating another potential source of air leak. In this configuration, the

vacuum source does not employ tubing, but directly integrates into the dressing.

[0065] In some embodiments of the disclosed invention, the fluid communication conduit

and/or the port member comprises a reduced pressure indicator. In some embodiments, the

reduced pressure indicator is located in or along the conduit tubing. In some embodiments,

the reduced pressure indicator is located within the port. In some embodiments, the reduced

pressure indicator is integrated into the body of the port. In some embodiments, the reduced

pressure indicator is comprised of a compliant material which visibly deforms when a

pressure gradient is applied across it. In some embodiments, the pressure gradient leads a

color change to indicate that the proper level of pressure application is achieved. For

example, a sufficiently translucent or transparent blue element in proximity to a yellow

material with the application of reduced pressure can effect a color change and appear green

to indicate application or non-application of reduced pressure.

[0066] Various examples of the above embodiments are provided in greater detail below.

[0067] Figure 1 depicts one embodiment of a reduced pressure treatment system 100,

comprising a cover structure or dressing 101 that may be attached to a vacuum source (not

shown). The dressing 101 may comprise a flexible, adhesive sheet which may be placed over

a body surface. Dressing 101 may further comprise release liners, carrier films or other

features known in the art to facilitate application of the system 100 to a treatment site.



Examples of the release liners and carrier films are provided in greater detail below. The

dressing may comprise any of a variety of suitable sheet materials, including but not limited

to polyurethane, silicone, vinyl, polyvinyl chloride, polyisoprene, latex, rubber, thermoplastic

elastomers, hydrogels, hydrocolloids, and the like. In some examples, the stiffness of the

sheet material may be in the range of about 59 N/m to about 138 N/m for a 25.4 mm wide

specimen, sometimes about 19 N/m to about 59 N/m, and other times about 3 N/m to about

19 N/m. The sheet material may be optically transparent or translucent, or may be opaque.

The sheet material may have a uniform or non-uniform thickness. In some examples, the

sheet material may have an average thickness in the range of about 0.05 mm to about 2 mm

or more, sometimes about 0.1 mm to about 1 mm, and other times about 0.3 mm to about 0.5

mm, exclusive of any adhesive or other supporting structures. In examples wherein the sheet

material comprises a non-uniform thickness, the sheet material may comprise an edge region

with reduced thickness relative to an interior region with an increased thickness. The

transition between the reduced and increased thickness regions may be smooth or angled, and

in some variations, three, four, five or more regions of different thicknesses may be provided.

In other examples, the regions of reduced and increased thicknesses may be arranged in other

configurations, such as those depicted in FIGS. 24 and 25, which are described in greater

detail below. In some variations, the sheet material may be attached or embedded with other

reinforcement structures, or may comprise a woven or braided sheet configuration. The sheet

material may be manufactured in any of a variety of shapes, and may be further cut or shaped

during manufacturing, or at the point-of-use, to another shape and/or size. The shapes

include but are not limited to circles, ellipses, ovoids, squares, rectangles, trapezoids,

triangles, arcuate shapes, starburst shapes, and the like. The corners of the shape, if any, may

be rounded or angled.

[0068] The dressing 101 also further comprises an adhesive layer located on the lower

surface 107 of the dressing 101. In some embodiments, the thickness of the adhesive may be

increased to facilitate placement and resist wrinkling that may lead to dressing wrinkling and

seal leaks. In one embodiment of the dressing, the adhesive dressing thickness is increased to

thicknesses substantially in the range of about 300 microns to about 10,000 microns or more,

sometimes about 500 microns to about 2000 microns, and other times about 500 microns to

about 1000 microns. Typical dressings used for RPWT may utilize thin relatively inelastic

polyurethane film backings or facestock on the order of about 25 microns to about 50

microns in thickness with acrylic adhesive layers on the order of about 25 microns to about

125 microns in thickness. These thicknesses are demonstrably not sufficient in practice to



easily create air-tight seals that last for about 4 to about 7 days. These thinner dressing may

produce air leaks more often than when dressings with thicker adhesives were utilized. In

addition, wrinkling with application of the thicker dressing was also reduced due to the

increased rigidity afforded by the dressing thickness.

[0069] In some further examples, the adhesive layer material may be selected to provide an

initial 90°-peel release force in the range of about 5N to 18N for a about 25 mm wide

specimen. In some variations, the release force may be in the range of about 0.2N/mm to

about 1.5N/mm, sometimes about 0.4N/mm to about lN/mm, and other times about 0.5N/mm

to about 1.2N/mm. The procedure for measuring the release force may be a standardized

procedure, such as ASTM D3330, or other appropriate procedure. The adhesive layer may

also be selected to provide a probe tack force property in the range of about 2.75N to about

5N with an initial loading of about 100 kPa, or other times in the range of about 2N to about

6N. The probe tack force may also be measured using standardize procedure, such as ASTM

D2979, or other appropriate procedure. In some further embodiments, the adhesive layer

may be selected to exhibit a decreased release force of about 20%, about 30%, about 40%, or

about 50% or higher over a period of about 24 hours, about 48 hours, about 72 hours, or

about 96 hours. In some instances, a reduced adhesive force over time may facilitate periodic

dressing removal while reducing adhesive related damage to the surrounding skin.

[0070] In additional embodiments, fluid absorption of the dressing may be increased with

adhesive material selection and thickness. For example, in some embodiments the dressing is

composed of a hydrocolloid. In some examples, a different skin adhesive is provided around

the edge or periphery of the dressing, while a hydrocolloid layer is provided on the interior

region of the lower surface of the dressing. In other examples, however, the hydrocolloid

may function both as a fluid absorption layer and an adhesive layer. The compositional

properties and increased thickness of the dressing adhesive element allow for more capacity

to handle fluid absorption, which may be beneficial in having a dressing that is functional in

the presence of wound exudates and additionally promotes wound healing by maintaining a

moist environment.

[0071] The dressing system may also comprise adhesion strength gradients on the

undersurface of the dressing. In some examples, adhesive with higher bonding strength at the

periphery of the dressing is provided compared to the central portion of the dressing. This is

particularly important for RPWT treated wounds with fragile surrounding skin or smaller

peripheral satellite wounds. Since the central portion of the dressing may be closest to the

RPWT treated wound, the lower adhesive bonding properties of the central portion of the



dressing may be less traumatic upon removal to the more delicate peri-wound skin and

satellite lesions. The increased adhesive strength along the periphery may serve to maintain

the integrity of a seal in a non-limiting manner by mitigating lifting of dressing edges,

disruption from moisture (i.e. sweat, bathing, etc).

[0072] In further embodiments, a dressing with adhesion strength characteristics that

decrease over time is disclosed to allow for sufficient sealing characteristics between dressing

changes and easier and less traumatic removal of the dressing at the desired time of dressing

change. In some embodiments, the dressing adhesive may have decreased bonding strength

over time to allow for maximum adhesion during the period of treatment with RPWT

between dressing changes, but weakened adhesion at the time of dressing change (typically in

about 3 to about 7 days). This again allows for lesser trauma to the peri-wound skin during

treatment. In some embodiments, the dressing is a hydrocolloid dressing that has weakening

bond to the underlying skin with water absorption overtime. An indicator in the dressing may

further indicate when the dressing should be removed and/or replaced. In additional

configurations, the adhesive element may be deactivated or weakened with temperature,

moisture, light, solution or other related modality that can weaken adhesive bonding.

[0073] A dressing with a thicker central dressing and a thinner peripheral dressing and

backing system for simplified application is also disclosed. In this embodiment, a two seal

system may be implemented to mitigate air leaks that may occur from the dressing to the

wound bed in which a thicker dressing is bordered by a thinner dressing that extends around

the edges of the dressing to create a secondary seal. In some embodiments, the central

dressing may be made of a thicker hydrocolloid dressing and the peripheral dressing is a

thinner polyurethane border with a stronger adhesive profile than the central hydrocolloid

portion. The thinner peripheral second seal may help create a more resilient seal because the

thinner portion of the dressing is less likely to curl or become mechanically disrupted than the

thicker central portion. By combining the thicker and thinner dressings into a single dressing,

the disclosed dressing captures the advantages of the thicker dressing as described above

without the disadvantage of dressing edge curling and increased susceptibility to mechanical

disruption. In addition, the second peripheral thinner dressing creates a second seal around

the dressing that further mitigates the risk of air leaks in the dressing system. The use of

adhesion gradients with the two seal system allows for robust seal at the edges with less

traumatic removal to the peri-wound skin as well. In some embodiments, the dual-sealant

system may possess two adhesive release liners. First, the central adhesive release liner is

removed, and the dressing is placed on the patient. Next, the second release liner for the



outer layer dressing, in some configurations a strip of liner along the dressing border, is

removed after the central portion is adhered to create a secondary seal. In some

embodiments, the double dressing has a peripheral portion of the dressing having a higher

adhesive property than the central portion of the dressing to prevent the edges of the thicker

central layer from curling up while minimizing trauma to the peri-wound skin.

[0074] An absorptive dressing is further disclosed that prevents maceration of the underlying

skin and promotes a moist wound healing environment for skin wounds around the primary

wound treated with RPWT. Disclosed herein is a RPWT dressing with moisture absorbent

properties that augments wound healing conditions by reducing moisture build-up at the peri-

wound skin and satellite lesions around the main lesion being treated with RPWT. This

dressing in some embodiments is a hydrocolloid dressing or dressing with similar

characteristics as a hydrocolloid. In some variations, the hydrocolloid layer (or other

moisture absorbent material) may have an absorbency rate of about 900 grams/m /day, about

1000 grams/m2/day, about 1100 grams/m2/day, about 1200grams/m2/day, or about 1500

grams/m2/day or higher. The advantages of using an absorptive dressing as a dressing are

that it can prevent maceration of the underlying skin, it is in contact with, and it can act as a

good wound dressing for satellite lesions without the need for other secondary dressings

underneath the dressing. In this embodiment the dressing itself may serve as the dressing for

the peri-wound skin and peri-wound satellite lesions. The adhesive dressing disclosed in

some embodiments may also contain therapeutic agents including drugs that facilitate healing

or antimicrobial agents such as silver. One of the principles of modern wound therapy is the

benefit of maintaining a moist wound healing environment. Thus, dressings for wounds that

maintain a moist wound healing environment have become the mainstay of treatment for

many types of wounds. Dressing such as alginates, hydrocolloids, and foams, all have

absorptive properties that optimize the moisture levels of the underlying tissue for healing.

Traditional RPWT dressings are not optimized for promoting healing of fragile peri-wound

skin and satellite lesions. If the environment under the dressing near the underlying skin or

satellite wounds is wet, it can lead to maceration of the underlying skin and wound edges. If

the wound environment is dry, it can lead to suboptimal wound healing. A moist wound

environment may be provided by moist gauze or other moist wound contact material. In

some examples, the moist gauze is used in combination with a hydrocolloid dressing to

provide a moist wound environment while wicking away moisture from the peri-wound skin.

[0075] A breathable dressing is disclosed that prevents maceration of the underlying skin. In

some embodiments, the dressing will be configured to have a high enough moisture vapor



transfer rate (MVTR) to allow for vapor loss that minimizes fluid collection over the peri-

wound skin and the development of maceration of the underlying skin while at the same time

maintaining a sufficiently strong seal to deliver RPWT. In one embodiment, the dressing

comprises a hydrocolloid layer with an incorporated breathable component or construction.

The hydrocolloid layer may be paired with a cover material that is also configured to wick

away moisture, and in some variations, may have a MVTR of about 900 grams/m2/day, about

1000 grams/m /day, about 1100 grams/m /day, about 1200 grams/m /day, or about 1500

grams/m2/day or higher. In some embodiments, the combination of moisture absorption and

MVTR afford the dressing the ability to maintain desirable moisture content at the wound bed

while reducing maceration and damage of peri-wound skin. In other examples, the dressing

may comprise a single layer of hydrocolloid or hydrogel.

[0076] In some examples, the adhesive layer may be configured to mitigate pain and

discomfort encountered by patients during the placement and replacement of reduced

pressure therapy dressings. Damage to underlying tissue may also be reduced. The dressing

may comprise an adhesive coating that creates bonding that is amenable to softening through

a chemical reaction caused by application of a removal solution or hot air. In another

embodiment, the adhesive coating may comprise a resin that softens when irradiated with

ultraviolet (UV) radiation. Examples of a UV-softening adhesive include adhesives that have

a bond which is broken by irradiation of an ultraviolet ray, such as CH, CO(ketone),

CONH(amide), NH(imide), COO(ester), N=N(azo), CH=N(Schiff) and the like. An adhesive

predominantly containing such a bond may be employed, for example a polyolefin adhesive

such as a polyethylene adhesive or a polypropylene adhesive, a polyimide adhesive, a

polyester adhesive, a polymethylmethacrylate (PMMA) adhesive and on the like. Also, an

adhesive containing aromatic hydrocarbons (one or a plurality of benzene rings, or a fused

ring thereof) in its structural formula may be employed. For example, some examples may

employ an adhesive of a polyphenylenesulfide (PPS) adhesive, or of a polyethersulfone

(PES) adhesive. Also, one or a combination of two or more of these materials may be

employed. These adhesives may improve patients' quality of life as pain and re-injury during

dressing changes would be mitigated and treatment time may be shortened. Finally, the

adhesive coating may be pressure sensitive or otherwise formulated to permit long term

robust adhesion to skin.

[0077] The treatment system 100 may further comprise a port 102 coupled to tubing 103 that

provides a fluid communication conduit from underneath the dressing 101 towards a reduced

pressure source (not shown). Port 102 may comprise compliant materials and a low vertical



profile. In some examples, the low vertical profile comprises a maximum perpendicular

dimension to the sheet material 101 that is smaller than a maximum transverse dimension to

the maximum perpendicular dimension, an optionally transverse to the longitudinal axis of

the tubing 103. In some examples, the maximum transverse dimension may be twice, three

times, four times, five times, or six times or more greater than the maximum perpendicular

dimension of the port 102. In examples wherein the port is integrally formed with the

dressing materials, these dimensions may be measured from the plane aligned with the upper

surface of the dressing.

[0078] In some examples, tubing may be attached or separated from the port using a

connector fitting located on the port. The fitting may be configured to accept a cut tubing

end, or may be configured to attach to a complementary end connector fitting that is attached

to the tubing. In still other examples, the tubing may be integrally formed with the port. In

still other examples, all or a portion of the port may further be configured to be detached and

reattached to the dressing.

[0079] As depicted in FIG. 1, in some examples, tubing 103 may further comprise one way

flow mechanism 105. In some examples, the one way flow mechanism may reduce the risk

of contaminated wound aspirate to backflow back into the wound. The one way flow

mechanism may also permit detachment of the vacuum source without backflow of gas back

into the treatment site. As mentioned previously, in some examples, multiple one way flow

mechanisms may be provided along a flow pathway. In other embodiments, one way flow

mechanism may be incorporated into port, or the vacuum source attached to the one way flow

mechanism.

[0080] FIG. 2 is a schematic cut-away view of the port 102 and one way flow mechanism

105 depicted in FIG. 1. As shown, the one way flow mechanism 105 may comprise a valve

203 encased in housing 202 which is interposed in tubing 204. Valve 203 as depicted in FIG.

2 is a duckbill valve, but in other examples the flow mechanism 105 may comprise other

valves previously mentioned or any other valve known in the art. Valve 203 may be oriented

such that forward flow 205 of material is permitted towards the reduced pressure source.

Forward flow 205 may comprise wound drainage fluids (exudates) or other material which is

desirous to evacuate toward the reduced pressure source. In case reduced pressure

application is terminated or interrupted, backward flow 206 of material may occur towards

the port 102, but may be prevented or reduced by the one way flow mechanism 105.

[0081] Referring to FIG. 1, in some examples, the port 102 may comprise a port assembly

that permit partial or full rotation of movement relative to the dressing 101 . Here, port 102 is



configured to with a range of rotational motion 104 around a rotational axis 108 that is

generally normal to the plane of the dressing 101. Movement of the port may facilitate

placement of the dressing 101 and/or securing the vacuum source. Port motion may also

reduce the risk of kinking of the tubing 103, or transmission of torsional forces between the

vacuum source and the dressing, which may improve patient discomfort or reduce the risk of

dressing separation from the treatment site. FIGS. 3A and 3B depict one example of a

rotatable port assembly 301. Port assembly 301 comprises a base or collar member 305 that

is adhered or attached to the upper surface 315 of the dressing 304 at a lower plate or flange

323, but in other variations, the collar member may be adhered or attached to the lower

surface 317 of the dressing 304, or both surfaces 315 and 317. Port assembly 301 further

comprises a port body 309 that attaches to the collar member 305. The collar element 305

and the port body 309 may comprise flexible, semi-flexible or rigid materials. In some

variations, the collar element 305 may comprise a material that is more rigid or otherwise has

a greater durometer than the material comprising the port body 309. An opening or

fenestration 308 through dressing 304 communicates with a lumen 321 of the collar element

305. The collar element 305 further comprises a rotational axle 319 that comprises a

circumferential ridge 306 and an o-ring 307. When the port body 309 is coupled to the collar

element 305, the rotational axle 319 is retained in a port cavity 325 by a port flange 327 that

forms an interfit between the circumferential ridge 306 and the lower flange 323. The lumen

321 of the collar element 305 provides fluid communication between the fenestration 308 of

the dressing 304 and the port cavity 325 at any angle of the port body 309. In other

examples, the lumen of the port assembly may be configured as a side lumen whereby certain

angular positions of the port body may seal off the lumen, thereby permitting the rotation of

the port body as an open/close valve.

[0082] In the example depicted in FIGS. 3A and 3B, the tubing element 312 is may be

bonded or glued or otherwise permanently sealed to the port body 309. In other variations,

however, the port body may comprise a recessed or projecting flange configured to sealably

insert into the lumen of a tube. The port body may be configured to attach to the tubing at

any of a variety of angles relative to the plane of the dressing. In the depicted embodiment,

tubing element 312 is directed parallel to plane of dressing 304. In other embodiments,

tubing element 312 may directed at any angle between about 0 degrees and about 90 degrees

relative to dressing 304, or may comprise at least partial rotational degree of freedom which

allows alteration of angle between tubing element and dressing in the range of about 0

degrees to about 90 degrees. An anti-kink structure may be provided on the port body or the



tubing to resist kinking of the tubing at the port interface. In some variations, port body 309

may further comprise compliant or elastomeric materials, and may also comprise a reduced

pressure indicator as described later. The port body 309 may further comprise a sleeve

element 310 within the port cavity 325, configured to form a complementary interfit with the

rotational axle 319. The sleeve element 310 may further comprise a circumferential groove

311 configured to accept the ridge 306 of the collar element 305. This may improve the

sealing characteristics between the collar element 305 and the port body 309 by providing a

longer tortuous pathway for gas to escape. The sleeve element 310 may also resist tilting

movement of the port body 309 and the collar element 304, thereby providing additional

stability that may further comprise radial groove 311 but is configured to permit rotation of

port body 309 relative to dressing 304 along axis 313 substantially normal to dressing 304.

When port 301 is assembled onto dressing 304, o-ring 307 may form an additional seal

against sleeve element 310. As mentioned previously, port body 309 may further be

configured to be simply detached and reattached to the substantially rigid collar element 305.

[0083] FIGS. 6A and 6B depict an optional feature of the port 600, comprising a reduced

pressure indicator mechanism 601. The pressure indicator 601 may comprise a flexible

membrane or a thinned region of the wall of the port body surrounding the port cavity, which

is configured to substantially collapse or inwardly deform in the presence of a reduced

pressure within the port (or port cavity of the port body). The degree of deformation at a

particular relative level of reduced pressure may be tailored by varying the thickness of the

flexible material or the type of flexible material. The indicators 601 may comprise the same

or different material as the other portions of the port 600. FIG. 6A depicts port 600 in the

absence of reduced pressure within the port 600, while FIG. 6B depicts the collapse of the

pressure indicator 601 due the pressure differential between the higher atmospheric pressure

and the reduced pressure within the port 600. Port 600 undergoes deformation 602 due to

pressure differential, which visibly indicates the presence of reduced pressure. In some

further example, color change materials that change color with mechanical deformation may

be used for the pressure indicator 601. See, for example, the color change material described

in U.S. Pub. No. 2006/0246802, which is hereby incorporated by reference in its entirety.

[0084] FIGS. 7A and 7B, illustrate another embodiment of a port 700 comprising a reduced

pressure indicator 702. FIG. 7A depicts port 700 in an absence of reduced pressure, and FIG.

7B depicts port 700 in the presence of reduced pressure. The exterior wall 701 of port 700 is

comprised of translucent, compliant material. Interior to the wall of port 701 is an empty

volume 705 of air in fluid communication with a source of reduced pressure. Under



application of reduced pressure, air in cavity 705 is evacuated, which causes a movable wall

701 of port 700 to collapse towards an inner wall or the floor 707 of port 700. Floor 707

further comprises one or more visually distinctive regions 706. In the absence of reduced

pressure 702, the translucency of the wall 701 of port 700 obscures the visually distinctive

regions 706. Under the presence of reduced pressure, the wall 701 of port 700 is biased

towards floor 707 and contacts with distinctive regions 706. Direct contact 704 with

distinctive regions 706 may cause distinctive regions 706 to become more visible through

translucent wall 701 material. In some embodiments, distinctive regions 706 comprise

regions of color or pigment. In some embodiments, distinctive regions 706 comprise

symbols or patterns. In some embodiments, distinctive regions 706 may comprise text.

[0085] FIGS. 8A and 8B illustrate another embodiment of a reduced pressure treatment

system 800 comprising a reduced pressure indicator 801. FIG. 8A and 8B depict the reduced

pressure conduit (e.g. the port 802 and the tubing 803) in absence of reduced pressure, in the

presence of reduced pressure, respectively. The elastomeric material element 804 of the

reduced pressure indicator 801 remains in an open or expanded configuration without the

application of reduced pressure. In the presence of reduced pressure, the air in the

elastomeric cavity 805 is evacuated through the communication openings 806 in the reduced

pressure conduit tubing changing the configuration to a "sucked down" or collapsed

configuration, where the elastomeric material of the indicator is pulled against the tubing.

Although FIGS. 8A and 8B depict the pressure indicator 801 as having four communication

openings 806, in other variations, the openings may number from about one to about twenty

or more openings, sometimes about four to about sixteen openings, and other times about

eight to about twelve openings. Direct contact of the elastomeric material with the tubing

provides a physical and visual indication of reduced pressure. Direct contact may cause the

outer surface of tubing 803 in the cavity 805 to be more visible through the elastomeric

material 804 when the material is transparent or translucent. In some embodiments, the

tubing in the indicator enclosure comprises regions of color or pigment. In some

embodiments, the tubing in the indicator enclosure comprises symbols. In some

embodiments, the tubing in the indicator enclosure comprises text. Although the elastomeric

material 804 in FIGS. 8A and 8B comprises a sleeve or tubular shape that is adhered to the

tubing 803 at the tubular ends 806 of the material 804, in other examples, the elastomeric

material may comprise a sheet or cup-like structure adhered around its perimeter to the tubing

803. The elastomeric material 804 may be a silicone, polyurethane, and the like, and may be

the same or different material that comprises the tubing 803.



[0086] FIG. 9A illustrates a fluid communication conduit 900 comprising a low profile port

901 and low profile tubing 902 that has a reduced height 903 relative to an increased width

904. In some examples, the height 903 may be in the range of about 0.5 mm to about 30 mm,

sometimes about 2 mm to about 15 mm, and other times about 4 mm to about 8 mm, while

the width 904 may be in the range of about 0.5 mm to about 50 mm or more, sometimes

about 4 mm to about 30 mm, and other times about 10 mm to about 15 mm. In some

examples, the port may have a width to height 901 aspect ratio greater than 1:1 to reduce

focal pressure concentration relative to ports having generally 1:1 ratios. The width to height

ratio may be in the range of about 3:2 to about 20:1 or more, sometimes about 2:1 to about

10:1 and other times about 3:1 to about 6:1. The aspect ratio in the multi-lumen tubing 902

may be achieved using either a non-circular lumen or a configuration comprising multiple

lumens 905, as shown in FIG. 9A. The opening 906 in the port 901 may be a single opening

906 that is in fluid communication with each of the multiple lumens 905. In other variations,

each of the multiple lumens may have their own port opening. A web, membrane or other

interconnecting structure 907 may be provided between the multiple lumens 905, but may be

omitted in other variations.

[0087] The flexible multilumen tubing 902 is shown to be lower profile and to permit

alternate channels of reduced pressure communication with the wound and removal of

exudates. The port material and tubing may be made of one or more compliant materials

such as silicone or other thermoplastics elastomers (TPEs) known to those in the art that are

moldable, extendable or otherwise formable. In some variations, due to the smaller lumen

diameters, capillary resistance may significantly impact the movement of liquid materials

through the port and/or tubing. To reduce these surface interactions, the port and/or tubing

may be treated with a lubricious coating, and/or may undergo surface modification

procedures to alter the hydrophilicity or hydrophobicity of the native port or tubing materials.

Such procedures are well known in the microfluidics area. To facilitate standardized

connections to various vacuum sources, a multiple lumen to single lumen adapter or

connector 908 may be provided to attach to regular tubing 909. The connector 908 may also

be integrally formed with the multiple lumens 905 and/or the regular tubing 909.

[0088] FIG. 12 depicts another example of a reduced pressure treatment device 1200

comprising a port member 1201 with an elastomeric membrane pressure indicator 1202

attached to a dressing 1205. In this example, the tubing attachment portion or connector

1203 of the port member 1201 is surrounded by a radial section 1204 of elastomeric

membrane which deforms under pressure.



[0089] FIGS. 1OA to 1OD illustrate one example of the interior structure of a low profile port

1000, having a reduced height 1001 relative to its width 1002. In some example, with a

reduced height 1001, the port cavity 1003 may or may not be at greater risk of collapse or

closure, especially when manufacturing using a flexible material. To resist complete

collapse, the cavity 1003 may comprise integrated supports 1004 to distribute loads and

maintain cavity or conduit patency by preventing ore resisting collapse of the port walls 1005

and to maintain at least some patency with the port opening 1006 to the wound bed 1007 and

the tubing 1008. Examples of various configurations for the low profile tubing 1008 are

depicted in FIGS. 1OC and 10D. In FIG. 1OC, multiple lumens 1009 may be separated by

lumen support walls 1010 that span from one internal surface to another, while in FIG. 10D,

partial support walls 1011 located within and projecting into a single, non-circular common

lumen 1012 are provided. The different support structure configuration may be used to

distribute loads and may reduce or prevent collapse of the tubing structure when loaded.

[0090] FIG. H A depicts another example of a low profile treatment device 1100 with low

profile tubing 1101 directly integrated into the dressing 1102 itself. Unlike prior examples,

the integrated tubing 1101 is attached to the dressing 1102 all the way to an outer edge 1103

of the dressing 1102. In other examples, the attachment of the tubing to the dressing may

terminate anywhere in the range of about 1 cm to about 4 cm from the dressing edge,

sometimes about 0.5 cm to about 3 cm, and other times about 0 cm to about 2 cm. To reduce

the risk of the tubing 1101 snagging on clothing or other items, sloped edges 1104 may be

provided. Integrated supports 1105 may be provided (FIG. HC) to further help to distribute

load bearing and/or maintain patency of the lumens 1106, but in other examples (FIG. HB),

the flat configuration lumen 1107.

[0091] FIG. 13 depicts another example of a reduced pressure treatment device 1300,

comprising a dressing 1301 with a gasket or sealed junction 1302 through which low profile

tubing 1303 passes through to an integrated suction port 1304. An air-tight junction permits

the port to sit below the dressing and exit through the layer to the reduced pressure source. In

this example, the port opening 1305 may directly communicate with the treatment cavity

formed between the treatment site and the dressing. In other examples, the dressing may be a

multi-layer sealing layer and the port may be located between two or more layers. In still

other examples, the port may not be directly attached to the dressing 1301 but is permitted to

pivot and/or translated through motion between the tubing and the sealed junction 1302 of the

dressing 1301.



[0092] FIG. 14 depicts another example of a treatment device 1400 comprising a sealed

junction 1401 and a low profile tubing 1402 passing therethrough. In the examples, the distal

end 1404 of the tubing 1402 is not attached to a port or suction head and may be customized

in length to terminate at a desired location relative to the dressing 1403. In this configuration,

both the dressing and reduced pressure conduit can be shaped (e.g. cut) to desired the

geometry for a wound site. In some further examples, an attachable suction head or port may

be coupled to the severed end of the tubing 1402 after customization. In still further

examples, a puncture tool may be applied to the severed end of the tubing 1402 to form a

plurality of side openings in the low profile tubing 1402 facing the treatment site, rather than

solely rely upon the exposed lumen end of the low profile tubing 1402 for suction.

[0093] In some embodiments, the dressing comprises transparent material in at least a partial

section of the surface to allow inspection of the wound, wound contact material or peri-

wound skin under the dressing. In some embodiments, the dressing further comprises flaps

which may be reversibly adhered to transparent sections of the dressing. These flaps may be

substantially opaque or appropriately colored to cover and hide the underlying dressing and

general wound region. In some embodiments, the dressing comprises a singular flap. In

some embodiments, the dressing comprises a plurality of said flaps.

[0094] FIG. 4 illustrates an example of a reduced pressure treatment system 400 configured

to permit selective viewing under a substantially opaque dressing 401. Dressing 401 may be

attached to port 402 as previously described. Dressing 401 further comprises opaque flaps

403 which cover substantially transparent regions 404 of dressing 401. Transparent regions

may comprise polyurethane, silicone, transparent hydrocolloid, hydrogel, copolyester,

polyethylene or any other substantially transparent material known in the art. Flaps 403 may

further be releasably adhered to transparent regions 404 by a weak adhesion such as static

adhesion, weak chemical adhesive or any other weak adhesive method known in the art. The

dressing may also be configured to releasably adhere or attach to other portions of the sealant

to maintain the flaps in a closed position during viewing or access. Flaps 403 may comprise

hinge elements 405 to permit reversible adhesion to transparent regions 404 of dressing 401.

Flaps 403 may also rest flush in a closed position 406 which occludes visibility of transparent

regions 404. The depicted embodiment comprises a four-fold flap configuration oriented

around port 402. In some variations, the flaps are configured to overlap beyond the borders

of the transparent regions to facilitate grasping and lifting of the flaps. In these variations,

one or more overlapping regions may be provided without any adhesive or weak adhesion

properties.



[0095] FIG. 5 illustrates an alternate configuration of a bi-fold flap treatment system 500.

Dressing 501 may be configured with a port 502 as described previously. Dressing 501

comprises opaque flaps 503 which cover transparent regions 504 of dressing 401 in the

manner described in FIG. 4 . Flaps 503 may further comprise cutout features 507 to

accommodate geometry of port 502.

[0096] In some further embodiments, a dressing application system or reduced pressure

treatment system further comprises one or more applicator elements located above and/or

below the dressing to support and facilitate the application of the dressing to the desired body

site, and may also improve air-tight sealing of the dressing to the body surface. One potential

function of these applicator elements is to ease application by providing sufficient rigidity to

the dressing such that it does not easily fold and buckle and consequently stick to itself when

the adhesive layer is exposed. Secondly, when the dressing is applied, the dressing system

may be held and grasped while avoiding contact with the adhesive elements of the dressing to

permit simpler application to the desired surface. Third, the dressing system is customizable

to accommodate specific anatomical contours. When the dressing system is shaped, for

example, by cutting the dressing system, the functional elements that permit simple

application of the dressing to a wound site are preserved.

[0097] In some embodiments of the dressing system, the dressing system includes at least

one support layer that maintains sufficient system rigidity once an adhesive surface is

exposed while a secondary element to the dressing system comprises a layer or series of

layers that shield the user from inadvertent contact with the adhesive components of the

dressing prior and/or during application. These elements serve to alleviate the existing

problems with dressing application that lead to poor dressing seating characteristics such as

the presence of wrinkles due to buckling and resultant channels in the dressing. The

embodiments described herein are directed toward more effective adhesion of a dressing to a

desired body site.

[0098] In one exemplary configuration, the support layer is releasably attached or adhered to

the facestock of the dressing and can be detached from the dressing once the user deems

appropriate such as after the dressing has been secured to the body site. This support layer

may comprise a stiff carrier element that may be configured to include break lines or folds

that facilitate easier lifting up of an edge of the material for simple removal. The positioning

and design of the break line is also such that cutting of the dressing to a smaller size allows

the break lines to remain accessible. This carrier element may be clear or translucent to

facilitate visualization of underlying components of the dressing system and the body site to



which it is attached provided the dressing is sufficiently clear or translucent. A polyurethane

or other similarly conceived material with sufficient rigidity may be used as a carrier element.

In another exemplary configuration, a paper stock may be used with a weak adhesive to

provide support to the dressing. The break line may be introduced by kiss-cutting an already

adhered carrier film on top of the dressing or cut prior to application to the dressing. The

carrier may also comprise at least one opening, or window, that allows direct access to the

dressing, and may be configured such that a conduit (e.g. a port and/or tubing) can pass

through it to permit communication of reduced pressure to the volume below the dressing.

The location of the break line in the carrier film may also configured to allow for ease of

removal when a reduced pressure conduit such as a port and attached tubing are present on

the dressing.

[0099] In another embodiment, separate or in combination to the support layer are elements

attached to the adhesive element of the dressing are release handles that mitigate user

interaction with the adhesive during application to prevent inadvertent adherence of the

dressing to the individual applying the dressing. These handles can take the form of coated

polymeric sheets folded back on themselves to allow simple removal after initial adherence

of the dressing to the body site. The release handles may be transparent or translucent to

permit visualization through a clear or translucent dressing and carrier or opaque. The

handles may be formed from a laminated sheet such as a silicone treated paper,

fluorosilicone, or fluoropolymer treated film for example. The folds of the handles may be

spaced sufficiently close to the center of the dressing such that the fold that is not adhered to

the dressing remains present even when the dressing is cut to a smaller size for customization.

At least one of these release handles is oriented along the dressing surface, typically along the

perimeter of the dressing. For example, two sets of opposing release handles may be

positioned in such a manner to cover the edges of a rectangular dressing. Another element

may also be present to cover and protect the adhesive between the release handles prior to

dressing application. This layer similar to the release handles may be transparent or

translucent to permit visualization through a clear or translucent dressing and carrier or

opaque. The release liner may be formed from a laminated sheet such as a silicone treated

paper, fluorosilicone, or fluoropolymer treated film for example. With the upper support layer

and lower release handles elements in place, the stiffening and adhesive shielding aspects of

the two elements are preserved even with dressing shape customization.

[00100] FIG. 15 illustrates one example of a carrier element 1500 that may be used

with a dressing or dressing. The carrier element 1500 may comprise a material and/or



construction that has greater rigidity to help maintain the shape of the dressing during

application or preparation. The carrier element 1500 may be releasably attached to adhesive

layer or hydrocolloid layer located on the lower surface 107 of the dressing 101, but may also

be configured for use on the upper surface of the dressing 101 by providing a central opening

to accommodate the port 102. FIG. 23, for example, illustrates a carrier element 2300 with a

central window region 2301 that allows exposure of the underlying dressing 2302 and to

accommodate a port member or tubing. Curved break lines 2302 permit removal of the

carrier subelements 2303 from dressing 2302. A translucent or transparent dressing may be

provided to visualization of the underlying treatment site.

[00101] Referring back to FIG. 15, the carrier element 1500 comprises at least two

subelements 1501 with a non-linear break line 1502 between them to facilitate lifting or

separation of the subelements 1501 from the dressing 101. Although the break line 1502

depicted in FIG. 15 comprises a sinusoidal configuration, any of a variety of linear or non

linear configurations may be provided. In other variations, more than two carrier

subelements may be provided, with two or more break lines that may be separate or

branching. In still other examples, folded or overlapping tabs may be provided.

[00102] FIG. 16 illustrates an alternate configuration for a carrier element 1600

comprising two subelements 1601 with a break line 1602 having at least one segment 1603

that has a non-orthogonal orientation with respect to the closest edge 1604 of the carrier

element 1600. The break line 1602 also comprises a linear segment 1603, which may or may

not be the same as the non-orthogonal segment in every embodiment. When the carrier

subelement 1601 is separated from dressing at the narrower region 1605, the peel force

required for separation may be reduced as a result of the reduced contact width or transverse

dimension to the direction of separation.

[00103] FIG. 17 illustrates another configuration for a carrier element 1700,

comprising an interior or central window region 1701 that allows exposure of the underlying

dressing elements. One or more break lines 1702 may be provided between an outer edge

1703 and an inner edge 1704 of the carrier element 1700. Where multiple break lines are

provided, the break lines 1701 may be located at symmetrical locations to separate the carrier

element 1700 into similarly sized and shaped subelements 1705, but in other variations, the

break lines may be asymmetrically located.

[00104] FIGS. 18A to 18D illustrate a dressing system 1800 with a window 1801 in

the carrier element 1802 to expose the underlying dressing or dressing 1803, and to

accommodate a port (not shown) attached to the dressing 1803. The dressing system 1800



further comprises an interior release liner 1804, and two release handles 1805. The carrier

element 1802 provides an increased stiffness and support to the dressing 1803 during

application to a treatment site, while the window 1801 permits visualization of the treatment

site to facilitate positioning of the dressing 1803. The interior release liner 1803 protects the

adhesive layer of the dressing 1803 against inadvertent adhesion until the user detaches the

liner 1803 prior to application. To expose the central portion of the dressing 1803, the free

flaps 1808 of the interior release liner 1803 may be grasped to separate the liner 1803. The

two release handles 1805 permit handling or grasping of the dressing 1803 without adhering

to the adhesive layer on the lower surface of the dressing 1803. Once the exposed adhesive

layer from the removal of the interior release liner 1803 is adhered to the desired treatment

site, the free flaps 1806 of the release handles 1805 may be grasped and pulled to separate the

adhered flaps 1807 of the release handles 1805 from the dressing 1803 to expose the

remaining adhesive layer and permit complete adhesion of the dressing 1803 to the treatment

site. Once the secured, the carrier element may be separated from the dressing 1803.

[00105] FIGS. 19A and 19B depicts the dressing system 1800 in Figures 18A to 18D

after multiple cuts 1900-1904 were made to customize the system 1800 to a particular shape

while maintaining its functionality. FIG. 19B is a perspective view of the underside of the

dressing system 1800, illustrating that the release liner 1804 and release handles 1805

maintain their respective forms and functionality even after the dressing system 1800 and the

dressing 1803 has been cut.

[00106] For simplification purposes, FIGS. 18A to 18D depicted the dressing 1803

with the attached port member. FIG. 20, depicts dressing system 1800 in intact form, with

the carrier element 1802 with carrier window 1801 surrounding the port assembly 1810 and

tubing 1811 of the dressing 1803. Note that the break line 1812 in the carrier element 1802 is

located in such a manner as to allow simple removal of the carrier element 1802 with the

reduced pressure conduit present, e.g. minimizing interference from the port assembly 1810

and tubing 1811.

[00107] In further configurations of the device, reinforcements such as embedded rings

or ridges may be incorporated into the dressing system. These structures or elements may

streamline the application of reduced pressure dressings by mitigating buckling of the

dressing and self-adherence of the dressing, and may also improve the ability of the dressing

to form and maintain an airtight seal once it has been applied by reducing the wrinkling that

may occur otherwise during application. In addition to dressing adhesive thickness, these

elements may permit longer term delivery of reduced pressure to an area of tissue damage by



providing a more robust seal with less ability to leak. Furthermore, the use of continuously

running powered pumps to create reduced pressure may be obviated because the seal may be

more robust than traditional RPWT dressings and may exhibit reduced or substantially no

leakage. This type of treatment is less feasible using traditional reduced pressure sealant

dressings.

[00108] FIGS. 21A and 21B depict one embodiment of a dressing system 2100,

comprising a thick adhesive layer 2101 (e.g. at least about 500 microns or greater) and

circumferential reinforcement structures 2102 surrounding the port member 2105, which may

reduce buckling/wrinkling of the dressing system 2100. Although each of the reinforcement

structures 2102 in FIGS. 21A comprises contiguous, closed configuration structures 2101, in

other variations the structures may be segments and/or comprise a generally open

configuration, e.g. C-shaped. In addition to the thick adhesive layer 2101, the dressing

system 2100 further comprises a perimeter region 2103 with increased adhesive properties

than the interior region 2104. In some situations, a more increased adhesion around the

perimeter 2103 of the dressing 2100 may further helps to maintain dressing adhesion. In

some variations, the difference in peel force between the perimeter 2103 and the interior

region 2104 may be about IN to about ION for specimens about 25 mm in width, sometimes

about 2N to about 8N, and other times about IN to about 4N. The difference in probe tack

force may be about 0.5N to about 3N with an initial loading of about 100 kPa, sometimes

about 0.75N to about 2N, or other times about 0.5N to about 1.5N. In some further

variations, the interior region 2104 may completely lack any adhesive. Other variations of

the adhesive properties of the dressing were previously described herein.

[00109] FIGS. 22A and 22B depict another example of a dressing system 2200 with a

thick adhesive layer 2201 and radial reinforcements 2202 surrounding a port member 2206 to

reduce buckling/wrinkling of the dressing. A thinner adhesive skirt 2203 around the

perimeter of the dressing system 2200 is also provided. The thinner adhesive skirt 2203 may

be tapered in thickness or may have a uniform thickness. The thinner perimeter also

mitigates lifting of the dressing edge from the body surface. The dressing system 2200 may

be applied by removing a central liner 2204 to expose the thick central adhesive layer 2201

first for application to the body surface, then a second perimeter liner 2205 is removed to

expose and to adhere the adhesive skirt/border 2203.

[00110] FIGS. 24 depicts a dressing or dressing 2400 comprising relatively thicker and

thinner regions 2402 and 2404 that may permit greater conformability of the dressing 2400

on the body surface. The thicker regions may be comprised of a thicker hydrocolloid



adhesive material while the thinner areas may be comprised of thinner hydrocolloid or elastic

polyurethane or other similar material. In some examples, the thicker hydrocolloid adhesive

regions may have a thickness in the range of about 0.2 mm to about 2mm, sometimes about

0.3 mm to about 1.5 mm, and other times about 0.5 mm to about 1 mm. In some further

examples, the thinner hydrocolloid adhesive regions may be in the range of about 0.15 mm to

about 1.5 mm, sometimes about 0.2 mm to about 1.2 mm, and other times about 0.5 mm to

about 0.8 mm. The thickness ratio between thick regions and the thin regions may be in the

range of the 1.2:1 to about 3:1 or more, sometimes about 1.5:1 to about 2:1 and other times

about 1.3:1 to about 1:6:1. In this particular embodiment, the regions 2402 and 2404 are

arranged or organized in an orthogonal grid fashion where the thick regions 2402 comprise

square shapes. In other examples, the thick regions may comprise other shapes, e.g. circles,

stars etc., while in still other examples, the relationship between the thick and thin regions

may be reversed, e.g. a waffle configuration wherein the thick regions comprise the grid lines

and the thin regions comprise the square shapes.

[00111] FIG. 25 depicts another example of a dressing 2500 comprising thick and thin

regions 2502 and 2504 with the thin regions 2504 completely surrounding each thick region

2502 such that greater extension and stretch of the dressing 2500 may be permitted. The

thicker regions 2502 may comprise linear members having a generally radial orientation

relative to the center of the dressing 2500. As depicted in FIG. 25, the thick regions 2502

may have variable lengths and widths. The thick regions 2502 may comprise thick

hydrocolloid adhesive material while the thinner regions 2504 may comprise of thinner

hydrocolloid or elastic polyurethane or other similar material.

[00112] To further augment the leak resistance characteristics of the reduced pressure

treatment system, a spray-on, paint-on or otherwise initially fluid-based dressing may be

utilized. In some embodiments a flexible and/or adjustable dam, stencil, mask or

containment apparatus that may be placed around the treatment site. The dam may be

configured in multiple sizes and/or shapes for specific anatomic locations and in certain

configurations has a soft, bottom edge that can conform to multiple body location sites to

form a near fluid resistant seal. In certain embodiments, the dam is further equipped with a

mechanism to hold a RPWT conduit. In some embodiments, the dam may be further

equipped with a holder for a RPWT dressing (foam or gauze, or other). Upon positioning the

dam around the wound, the dressing, which may comprise any of variety of fast curing

polymers or other similarly behaving materials, is sprayed or otherwise applied over the

treatment site to create an airtight seal and enclosure around the site, the dressing, and portion



of the conduit in fluid communication with the site. In certain embodiments, the applied

substance may be a fast setting silicone or latex. In some embodiments, a RPWT conduit

may be applied after forming the airtight enclosure with the applied dressing. In such an

embodiment, the user may create an opening in the applied dressing in order to attach the

conduit. The opening may be pre-formed during spraying or formed after spraying. In some

embodiments, the conduit is attached to the airtight enclosure with an adhesive. In some

embodiments, the applied dressing may shrink about 1% to about 10% or more in size as it

cures to draw the wound edges inward to promote faster wound closure/wound healing. In

other examples, a liquid dressing may be applied by brush, roller, or simply spread or

squeezed over the treatment site.

[00113] FIGS. 26A to 26C illustrate one example of a procedure and system that may

be used to apply a spray-on or otherwise applied dressing over a wound with a drape or

containment element to control the distribution of the dressing. First, a reduced pressure

conduit 2600 is placed over a wound contact material 2601 and then a drape 2602 is placed

around wound 2603. A spray sealant material 2604 over the wound 2603 and contact

material 2601 with some coverage of the drape 2602. The drape 2602 is then removed and

the sealant material 2604 is permitted to cure/set to form an air-tight barrier.

[00114] FIG. 27 illustrate an optional structure and procedure that may be used with

that depicted in FIGS. 26A to 26C, wherein a mesh or netting 2700 is applied after applying

the contact material 2601 to the treatment site but either before (as depicted in FIG. 27) or

after the spraying of the dressing. In some examples, applying the netting 2700 first may

help to hold and/or capture the applied sealant, for example, by surface forces. The port 2600

may be placed on prior or after application of the dressing material to create a conduit

between the reduced pressure source and the wound.

[00115] FIG. 28 illustrates another system 2800 configured to apply a spray-on sealant

material to treatment site 2801, comprising a cuff 2802 with a RPWT conduit holder 2803.

In use, after preparing the treatment site 2801, a wound contact material 2804 is applied to

the treatment site 2801, then the cuff 2802 is placed around the treatment site 2801 and the

port 2805 is positioned over the contact material 2804 and held in place by the port/tubing

holder 2803. The sealant material is then sprayed into the opening or cavity 2806 of the cuff

2802 to seal the treatment site 2801 and the port 2805 to the treatment site 2801. Although

the conduit holder 2803 is depicted as being located on the superior surface of the cuff 2802,

in other variations, the conduit holder may be located on a side wall 2807 of the cuff 2802.

Also, the cuff need not have the circular configuration as depicted in FIG. 28, and may have



any of a variety of shapes, or may even be plastically deformable or malleable to provide a

customized masking shape.

[00116] It is to be understood that this invention is not limited to particular exemplary

embodiments described, as such may, of course, vary. It is also to be understood that the

terminology used herein is for the purpose of describing particular embodiments only, and is

not intended to be limiting, since the scope of the present invention will be limited only by

the appended claims.

[00117] Where a range of values is provided, it is understood that each intervening

value, to the tenth of the unit of the lower limit unless the context clearly dictates otherwise,

between the upper and lower limits of that range is also specifically disclosed. Each smaller

range between any stated value or intervening value in a stated range and any other stated or

intervening value in that stated range is encompassed within the invention. The upper and

lower limits of these smaller ranges may independently be included or excluded in the range,

and each range where either, neither or both limits are included in the smaller ranges is also

encompassed within the invention, subject to any specifically excluded limit in the stated

range. Where the stated range includes one or both of the limits, ranges excluding either or

both of those included limits are also included in the invention.

[00118] Unless defined otherwise, all technical and scientific terms used herein have

the same meaning as commonly understood by one of ordinary skill in the art to which this

invention belongs. Although any methods and materials similar or equivalent to those

described herein can be used in the practice or testing of the present invention, some potential

and preferred methods and materials are now described. All publications mentioned herein

are incorporated herein by reference to disclose and describe the methods and/or materials in

connection with which the publications are cited. It is understood that the present disclosure

supersedes any disclosure of an incorporated publication to the extent there is a contradiction.

[00119] It must be noted that as used herein and in the appended claims, the singular

forms "a", "an", and "the" include plural referents unless the context clearly dictates

otherwise. Thus, for example, reference to "a blade" includes a plurality of such blades and

reference to "the energy source" includes reference to one or more sources of energy and

equivalents thereof known to those skilled in the art, and so forth.

[00120] The publications discussed herein are provided solely for their disclosure.

Nothing herein is to be construed as an admission that the present invention is not entitled to

antedate such publication by virtue of prior invention. Further, the dates of publication



provided, if any, may be different from the actual publication dates which may need to be

independently confirmed.

[00121] The preceding merely illustrates the principles of the invention. It will be

appreciated that those skilled in the art will be able to devise various arrangements which,

although not explicitly described or shown herein, embody the principles of the invention and

are included within its spirit and scope. Furthermore, all examples and conditional language

recited herein are principally intended to aid the reader in understanding the principles of the

invention and the concepts contributed by the inventors to furthering the art, and are to be

construed as being without limitation to such specifically recited examples and conditions.

Moreover, all statements herein reciting principles, aspects, and embodiments of the

invention as well as specific examples thereof, are intended to encompass both structural and

functional equivalents thereof. Additionally, it is intended that such equivalents include both

currently known equivalents and equivalents developed in the future, i.e., any elements

developed that perform the same function, regardless of structure. The scope of the present

invention, therefore, is not intended to be limited to the exemplary embodiments shown and

described herein. Rather, the scope and spirit of present invention is embodied by the

appended claims. For all the embodiments described herein, the steps of the method need not

be performed sequentially.



CLAIMS

What is claimed:

1. A reduced pressure treatment system, comprising:

a cover structure comprising an outer edge, an upper surface, a lower surface, and at least
one opening;

a flowable adhesive layer attached to the lower surface of the cover structure, wherein the
flowable adhesive layer has a thickness of at least about 0.2 mm; and

a non-electrically powered, self-generating vacuum source.

2 . The reduced pressure treatment system of claim 1, further comprising tubing configured
to attach to the vacuum source.

3 . The reduced pressure treatment system of claim 1, wherein the vacuum source is
integrally formed with the cover structure.

4 . The reduced pressure treatment system of claim 2, wherein the cover structure further
comprises a port member attached to at least the upper surface of the cover structure.

5 . The reduced pressure treatment system of claim 1, wherein the flowable adhesive layer
comprises a moisture absorbent flowable adhesive layer.

6 . The reduced pressure treatment system of claim 5, wherein the adhesive layer has a water
absorbency rate of at least 900 g/m2/day.

7 . The reduced pressure treatment system of claim 5, wherein the adhesive layer has a water
absorbency rate of at least 1000 g/m2/day.

8. The reduced pressure treatment system of claim 5, wherein the adhesive layer has a water
absorbency rate of at least 1100 g/m2/day.

9 . The reduced pressure treatment system of claim 5, wherein the adhesive layer has a water
absorbency rate of at least 1200 g/m /day.

10. The reduced pressure treatment system of claim 1, wherein the flowable adhesive layer
has a thickness of at least about 0.3 mm.

11. The reduced pressure treatment system of claim 1, wherein the flowable adhesive layer
has a thickness of at least about 0.5 mm.

12. The reduced pressure treatment system of claim 1, wherein the flowable adhesive layer
has a thickness of at least about 0.7 mm.

13. The reduced pressure treatment system of claim 1, wherein the flowable adhesive layer
has a thickness of at least about 1 mm.



14. The reduced pressure treatment system of claim 1, wherein the flowable adhesive layer
has a thickness of at least about 1.5 mm.

15. The reduced pressure treatment system of claim 1, wherein the flowable adhesive layer
has a viscosity in the range of about 20,000 to about 50,000 centipoise.

16. The reduced pressure treatment system of claim 1, wherein the flowable adhesive layer
has a viscosity in the range of about 10,000 to about 100,000 centipoise.

17. A reduced pressure treatment system, comprising:

a cover structure comprising an outer edge, an upper surface, a lower surface, and at least
one opening;

a port member attached to the upper surface of the cover structure and comprising at least
one port lumen in communication with the at least one opening of the cover structure; and

a hydrocolloid layer attached to the lower surface of the cover structure, wherein the
hydrocolloid layer has a thickness of at least about 0.2 mm.

18. The reduced pressure treatment system of claim 17, wherein the hydrocolloid layer
comprises a reduced thickness region about the outer edge of the cover structure.

19. The reduced pressure treatment system of claim 17, wherein the reduced thickness region
comprises an embossed or compressed region.

20. The reduced pressure treatment system of claim 17, wherein the reduced thickness region
comprises an increased density relative to an interior region of the hydrocolloid layer.

21. The reduced pressure treatment system of claim 17, further comprising visual grid
markings on the cover structure.

22. The reduced pressure treatment system of claim 17, wherein the port member further
comprises a base and a body configured to rotate with respect to the base.

23. The reduced pressure treatment system of claim 17, wherein the base of the port member
is adhered to the upper surface of the cover structure.

24. The reduced pressure treatment system of claim 17, further comprising tubing, the tubing
comprising an outer wall, a proximal end, a distal end, at least one lumen therebetween, a
longitudinal lumen axis, a first dimension transverse to the longitudinal lumen axis and a
second dimension transverse to the first dimension and the longitudinal lumen axis.

25. The reduced pressure treatment system of claim 24, wherein the tubing is configured to
attach to the port member.

26. The reduced pressure treatment system of claim 24, wherein the tubing is integrally
formed with the port member.



27. The reduced pressure treatment system of claim 24, wherein the first dimension is greater
in size than the second dimension.

28. The reduced pressure treatment system of claim 24, wherein the first dimension is at least
twice the size of than the second dimension.

29. The reduced pressure treatment system of claim 24, wherein the first dimension is at least
three times the size than the second dimension.

30. The reduced pressure treatment system of claim 24, wherein the first dimension is at least
four times the size than the second dimension.

31. The reduced pressure treatment system of claim 24, the tubing comprises a plurality of
lumens in a generally planar configuration.

32. The reduced pressure treatment system of claim 1, wherein the at least one port lumen has
a non-circular cross-sectional configuration.

33. The reduced pressure treatment system of claim 32, wherein the at least one port lumen
further comprises at least one lumen projection.

34. The reduced pressure treatment system of claim 33, wherein the at least one lumen
projection comprises a plurality of longitudinal ridges.

35. The reduced pressure treatment system of claim 24, wherein the tubing further comprises
at least one side passageway providing communication between at least one lumen of the
tubing and the outer wall.

36. The reduced pressure treatment system of claim 35, further comprising an elastomeric
structure sealed to the outer surface of the tubing and covering the at least one side
passageway.

37. The reduced pressure treatment system of claim 36, wherein the elastomeric structure is a
sleeve structure.

38. The reduced pressure treatment system of claim 37, wherein the elastomeric structure is
configured with an interior surface that is spaced a first distance from the outer wall of the
tubing when the interior surface is exposed to atmospheric pressure and a second distance
less than the first distance when the interior surface is exposed to a reduced pressure.

39. The reduced pressure treatment system of claim 17, wherein the port member comprises
an elastomeric material.

40. The reduced pressure treatment system of claim 39, wherein at least a portion of the
elastomeric material is configured to deform into the at least one port lumen when an

internal pressure level within the at least one port lumen is at least -50 mmHg lower than
atmospheric pressure.



41. The reduced pressure treatment system of claim 17, wherein the cover structure further
comprises a reinforcement structure.

42. The reduced pressure treatment system of claim 41, wherein the reinforcement structure
is integrally formed with the cover structure.

43. The reduced pressure treatment system of claim 42, wherein the reinforcement structure
comprises a first ridge structure on the upper surface of the cover structure and
surrounding the port member.

44. The reduced pressure treatment system of claim 43, further comprising a second ridge
structure surrounding the first ridge structure.

45. The reduced pressure treatment system of claim 43, wherein the first ridge structure is a
segmented ridge structure.

46. The reduced pressure treatment system of claim 41, wherein the reinforcement structure
is embedded within cover structure.

47. The reduced pressure treatment system of claim 41, wherein the cover structure
comprises a cover material and the reinforcement structure comprises a reinforcement
material with an increased durometer than the cover material.

48. The reduced pressure treatment system of claim 17, wherein the reinforcement structure
comprises a grid reinforcement structure.

49. The reduced pressure treatment system of claim 17, wherein the reinforcement structure
comprises a radial spoke structure.

50. The reduced pressure treatment system of claim 17, further comprising a release layer
releasably adhered to at least a portion of the hydrocolloid layer.

51. The reduced pressure treatment system of claim 50, wherein the release layer is releasably
adhered to a central portion of the hydrocolloid layer.

52. The reduced pressure treatment system of claim 51, further comprising at least one handle
layer releasably adhered to at least a peripheral portion of the hydrocolloid layer and
located between the hydrocolloid layer and the release layer.

53. The reduced pressure treatment system of claim 50, further comprising an adhesive
carrier structure detachably attached to the upper surface of the cover structure.

54. The reduced pressure treatment system of claim 53, wherein the adhesive carrier structure
comprises a first carrier layer and a second carrier layer and a non-linear interface
therebetween.

55. The reduced pressure treatment system of claim 53, wherein the adhesive carrier
comprises a central opening surrounding the port member.



56. The reduced pressure treatment system of claim 53, wherein the central opening is spaced
apart from the port member.

57. The reduced pressure treatment system of claim 56, wherein the central opening is spaced
at least 1 cm from the port member.

58. The reduced pressure treatment system of claim 17, wherein the hydrocolloid layer has a
greater probe tack force about the outer edge of the cover structure than about an interior
region of the cover structure.

59. The reduced pressure treatment system of claim 17, wherein the hydrocolloid layer has a
greater release force about the outer edge of the cover structure than about an interior
region of the cover structure.

60. The reduced pressure treatment system of claim 17, wherein the maximum perpendicular
dimension of the port member to the cover structure is less than the maximum transverse
dimension of the port member that is transverse to the maximum perpendicular
dimension.

61. The reduced pressure treatment system of claim 17, wherein the maximum perpendicular
dimension of the port member to the cover structure is at least 50% less than the
maximum transverse dimension of the port member that is transverse to the maximum
perpendicular dimension.

62. The reduced pressure treatment system of claim 24, wherein the tubing further comprises
a one-way check valve.

63. A method for performing reduced pressure treatment of a skin location, comprising:

applying a dressing to a skin location;

applying a mask to the skin location, the mask comprising an inner edge and an outer
edge;

applying a liquid sealant to the dressing and the skin location; and

removing the mask from the skin location.

64. The method of claim 63, further comprising:

selecting the mask to space the inner edge of the mask from the edge of the skin location.

65. The method of claim 63, further comprising placing a contact material onto the skin
location, wherein the skin location is an open wound.

66. The method of claim 63, further comprising:

placing a mesh material onto the liquid sealant after applying the liquid sealant to the
dressing.



67. The method of claim 63, further comprising:

placing the mesh material onto the liquid sealant after removing the mask from the skin
location.

68. The method of claim 63, further comprising:

placing a mesh material onto the dressing before applying the liquid sealant.



















































A I NAL A R H REPORT International application No

PCT/US 09/65959

A CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A61 M 27/00 (201 0.01 )
USPC - 604/543

According to International Patent Classification (IPC) or to both national classification and IPC

B FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC (8) - A61 M27/00 (2010 01)
USPC - 604/543

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC - 604/317, 290, 313, 540, 304, 602/43, 4 1, 156/275 3

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
USPTO PUBWEST (PGPB, USPT, USOC, EPAB, JPAB), Terms - vacuum bandage dressing tube tubing lumen flat wide swivel turn
rotate pressure indicate flexible absorb adhesive hydrocolloid
Google - hydrocolloid adhesive absorbent dressing mesh, reduced pressure wound dressing hydrocolloid

C DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No

US 2008/0108977 A 1 (HEATON, et al ) 08 May 2008 (08 05 2008), para [0025], [0035]-[0038], 1-5, 10-14, 32
FIGS 1, 2, 9

6-9, 15-31, 33-68

US 2008/0063615 A 1 (MACDONALD, et al ) 13 March 2008 (13 03 2008), para [001 1] 63-68

US 6,825,246 B 1 (FATTMAN) 30 November 2004 (30 11 2004), abstract 6-9

US 4,882,377 A 1 (SWEET, et al ) 2 1 November 1989 (21 11 1989), abstract 15, 16

US 6,235,964 B 1 (KADASH, et al ) 22 May 2001 (22 05 2001), col 3, In 3-38, col 4, In 38-42 17-31, 35-62

US 2007/0219512 A 1 (HEATON, et al ) 20 September 2007 (20 09 2007), para [0060], [0071] 22, 33, 34

US 4,867,748 A (SAMUELSEN) 19 September 1989 (19 09 1989), col 2, In 29-39, col 5, In 35- 18-20
52

US 5,1 16,310 A (SEDER, et al ) 26 May 1992 (26 05 1992), col 1, In 6 1 to col 2, In 9, col 3, In 4- 35-38, 47
12

US 6,461,467 B2 (BLATCHFORD, et al ) 08 October 2002 (08 10 2002), col 5, In 40-62, col 7, 52-59
In 32-40

Further documents are listed in the continuation of Box C D
* Special categories o f cited documents "T" later document published after the international filing date or priority
"A" document defining the general state o f the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published o n o r after the international "X" document o f particular relevance, the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts o n priority cla ιm(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other
special reason (as specified) "Y" document o f particular relevance, the claimed invention cannot be

considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art

"P" document published pπor to the international filing date but later than "&" document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

08 January 2010 (08 0 1 2010) 1 J 2010
Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn ISA/US, Commissioner for Patents Lee W Young
P O Box 1450, Alexand πa, Virginia 22313-1450

PCT Helpdesk 571-272-4300
Facsimile No 571-273-3201 PCT OSP 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)


	front-page
	description
	claims
	drawings
	wo-search-report

