
(19) United States 
US 20080294147A1 

(12) Patent Application Publication (10) Pub. No.: US 2008/0294147 A1 
Radl et al. (43) Pub. Date: Nov. 27, 2008 

(54) DEVICE FORTREATING AWOUND 

(75) Inventors: Christopher L. Radl, Malvern, PA 
(US); John R. Boehringer, 
Wynnewood, PA (US); John 
Karpowicz, Chester Springs, PA 
(US); Jacob L. Timm, Hancock, 
NH (US) 

Correspondence Address: 
RATNERPRESTA 
PO BOX98O 
VALLEY FORGE, PA 19482-0980 (US) 

(73) Assignee: Boehringer Technologies, L.P., 
Norristown, PA (US) 

(21) Appl. No.: 

(22) Filed: 

12/185,903 

Aug. 5, 2008 

Related U.S. Application Data 

(63) Continuation of application No. 10/928,942, filed on 
Aug. 27, 2004, which is a continuation-in-part of 
application No. 10/663.226, filed on Sep. 16, 2003. 

(60) Provisional application No. 60/498,521, filed on Aug. 
28, 2003. 

Publication Classification 

(51) Int. Cl. 
A6M I/00 (2006.01) 

(52) U.S. Cl. ........................................................ 604/543 

(57) ABSTRACT 

A medical device that seals a wound and facilitates wound 
drainage with Suction is provided. In one exemplary embodi 
ment, the device comprises a Suction portion, having both an 
inlet valve and an outlet valve, for suctioning fluids from the 
wound, and a sealing portion for sealing the wound by engag 
ing the skin adjacent the wound, the Suction portion and 
sealing portion being integral with one another. A method for 
draining a wound comprises the steps of under-packing the 
wound with a packing material; sealing the wound; and 
applying Suction to the wound to promote wound drainage 
and to promote intimate contact between the wound and the 
packing material. 
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DEVICE FORTREATING AWOUND 

0001. This application is a Continuation Application of 
U.S. application Ser. No. 10/928,942, filed Aug. 27, 2004 
(Allowed) which application is a Continuation-in-Part of 
U.S. application Ser. No. 10/663.226, filed on Sep. 16, 2003 
and claims priority to U.S. Provisional Application Ser. No. 
60/498,521, filed Aug. 28, 2003. 

FIELD OF THE INVENTION 

0002. This invention relates to a device and method for 
treating wounds. More particularly this invention relates to a 
device and method for treating wounds with Suction. 

BACKGROUND OF THE INVENTION 

0003. In the medical field there are many types of wounds 
that require treatment. In some instances they are post-opera 
tive wounds, but in other instances they can be open wounds 
that cannot yet be closed, as where infection sites exist, where 
open wounds require periodic application of medicine, or 
where the wounds are chronic non-healing pressure ulcers, 
venous ulcers, diabetic ulcers or where the wounds are too 
large to close Surgically and must be allowed to heal on their 
own. In such cases, it is known that it can be desirable from the 
point of wound treatment, to apply a negative pressure or 
suction to the wound to remove fluids and exudates from the 
wound. 

SUMMARY OF THE INVENTION 

0004. To overcome the deficiencies of conventional 
wound treatment techniques and devices, the present inven 
tion is a medical device that seals a wound and facilitates 
wound drainage with Suction. In one exemplary embodiment 
of the present invention, the device comprises a Suction 
means, having both an inlet valve and an outlet valve, for 
Suctioning fluids from the wound, and a sealing means for 
sealing the wound by engaging the skin adjacent the wound, 
the Suction means and sealing means being integral with one 
another. 
0005 According to one aspect of the present invention, the 
Suction means comprises a one-way inlet valve, a one-way 
outlet valve, a housing comprised of one or more flexible 
sheets and a resilient foam contained within the housing. The 
sealing means is comprised of an adhesive backed flexible 
sheet where at least a portion of the adhesive backed sheet 
forms part of the housing of the Suction means. 
0006. In another exemplary embodiment of the present 
invention, the device comprises a Suction means for Suction 
ing fluid from a wound, a primary sealing means for sealing 
the wound by engaging the skin adjacent the wound and a gap 
filling means attached to a portion of the sealing means, 
where the gap filling means Substantially conforms to and/or 
fills irregularities in the skin Surrounding the wound as well as 
irregularities in the sealing means. In a preferred embodi 
ment, the sealing means comprises an adhesive backed flex 
ible sheet and the gap filling means comprises a generally 
non-resilient, non-memory, putty-like material. 
0007. In yet another exemplary embodiment, the inven 
tion comprises a Suction means, a sealing means and a semi 
flexible reinforcement means that serves to reinforce the seal 
ing means such that the Suction forces applied to the wound 
are generally greater than those that would be applied in the 
absence of the reinforcement means, thereby increasing 
wound drainage. Desirably, the sealing means is a thin, gen 
erally conformable adhesive backed polymer sheet and the 
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reinforcement means is a generally thicker polymer sheet that 
is attached to the thin adhesive backed polymer sheet. 
0008. In another exemplary embodiment, the invention 
comprises a Suction means, a sealing means and a semi 
flexible cover means. Desirably, the semi-flexible cover 
means is comprised of a sheet of polyurethane having a thick 
ness of about 0.025" and the sealing means is comprised of a 
flange of adhesive backed polyurethane film having a thick 
ness of about 0.002" with the flange being attached to the 
perimeter of the cover means. 
0009. The present invention also includes a method of 
treating a wound comprising the steps of under-packing a 
wound, sealing the wound and applying Suction to the wound 
to promote intimate contact between the wound and the pack 
1ng. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. The invention is best understood from the following 
detailed description when read in connection with the accom 
panying drawing. It is emphasized that, according to common 
practice, the various features of the drawing are not to scale. 
On the contrary, the dimensions of the various features are 
arbitrarily expanded or reduced for clarity. Included in the 
drawing are the following figures: 
0011 FIG. 1 is a cross sectional view of an exemplary 
embodiment of the present invention as applied to a wound; 
0012 FIG. 2 is a cross sectional view of the exemplary 
device applied to a wound after the Suction source has been 
actuated; 
0013 FIG. 3 is a cross sectional view of an exemplary 
embodiment of the present invention further comprising a gap 
filling material; 
0014 FIG. 4 is a cross sectional view of an exemplary 
embodiment of the present invention further comprising a 
reinforcing layer connected to the sealing means; 
0015 FIG. 5 is a cross sectional view of the invention with 
the reinforcement layer and the Suction source actuated; and 
0016 FIG. 6 is a cross sectional view of an exemplary 
embodiment of the present invention with a cover, a seal 
attached to the cover and a Suction Source attached to the 
COV. 

DETAILED DESCRIPTION OF THE INVENTION 

0017. This application is a Continuation-in-Part of appli 
cation Ser. No. 10/663.226 filed on Sep. 16, 2003, the entire 
disclosure of which is incorporated herein by reference as if 
set forth in full. 
0018. A first exemplary embodiment of the present inven 
tion is illustrated in FIG. 1. As shown in FIG. 1, device 100 
includes a sealing means comprised of an adhesive backed 
flexible sheet 1 for sealing wound W and a suction source 2 
for suctioning waste fluids from the wound W. Although 
Suction Source 2 is shown as self contained and may be 
desirable for certain implementations, the invention is not so 
limited. In one exemplary embodiment, suction source 2 and 
the adhesive backed flexible sheet 1 are integral to one 
another, forming a complete self-contained compact unit that 
can be easily applied to wounds that require Suction drainage. 
(0019 Flexible sheet 1 is desirably an adhesive backed 
flexible sheet, such as 3MTM product number 98.41 available 
from 3MTM Company of St. Paul, Minn. 3MTM 98.41 includes 
a thin semi-permeable polyurethane film and a biocompatible 
adhesive backing. Flexible sheet 1 has a thickness of about 
0.002". By virtue of its semi-permeability some water vapor 
can permeate out through the sheet. At the same time, a seal is 
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maintained so that suction can be applied to the wound W. 
Semi-permeability is well known to those skilled in the art. 
0020 
0021. In one exemplary embodiment, suction source 2 is 
comprised of a housing fabricated from flexible films 3 and 
portion 4 of the adhesive backed flexible sheet 1. The films 3 
are desirably polyurethane and can be joined to one another 
by RF welding or other conventional joining means, as well as 
to the adhesive backed flexible sheet 1. Contained within the 
housing of Suction source 2 is a resilient element 5 that 
springs back after compression. In one exemplary embodi 
ment, resilient element 5 is an open-cell foam. In one exem 
plary embodiment, Suction Source 2 comprises an inlet valve 
6 and an outlet valve 8. Valves 6 and 8 are both one-way valves 
that permit fluids to move in one direction only. Specifically, 
valve 6 permits fluid to be draw toward suction source 2 while 
valve 8 permits fluid to be expelled from suction source 2. 
0022. When suction source 2 is compressed either by hand 
or any other means, air and/or liquids are expelled from the 
volume within the suction source 2 through outlet valve 8. 
When the compressing force is released from the suction 
Source 2 the resilient element 5 expands and creates Suction 
within suction source 2. This suction then draws fluids from 
wound W through opening 7 in adhesive backed flexible sheet 
1 and through inlet valve 6. Suction source 2 can be com 
pressed multiple times as desired until the space defined by 
the wound is evacuated as desired, either partially or com 
pletely. At this point, resilient element 5 will remain com 
pressed and maintain a vacuum in suction source 2. The 
compressed state is illustrated in FIG. 2. 
0023. As shown in FIG. 2, the resilient element 5 is com 
pressed and all fluids have been removed from the wound. 
Further, adhesive backed flexible sheet1 has been drawn into 
intimate contact with the wound W. As new fluids enter the 
area of the wound the Suction source continues to draw fluids 
out of the area of the wound. These fluids may be various 
bodily fluids, such as blood, pus or wound exudates, or if a 
delivery system is used with the invention, the fluid could be 
a fluid that is delivered to the wound, such as to clean or 
otherwise treat the wound, for example. As fluid enters suc 
tion source 2, resilient element 5 will expand as the amount of 
Suction decreases. If Suction Source 2 is allowed to com 
pletely fill with fluids, a vacuum will no longer exist in the 
suction source, and no additional fluids will be removed from 
the wound. Desirably, the Suction source is compressed again 
before it completely fills so that fluids can continually be 
drawn from the wound. Fluids collected in the suction source 
are again expelled through outlet valve 8. 
0024. In an alternate embodiment, an external vacuum 
Source may be coupled to Suction source 2 to either provide 
periodic or constant Suction, thus permitting less attention 
from the medical practitioner. Other Suction Sources may 
include a Suction bulb or a spring loaded cylinder. 
0025. One-Way Valves 
0026. According to one exemplary embodiment of the 
present invention, valve 6 is comprised of a thin film of 
polyurethane. In one exemplary embodiment, the thickness 
of the thin film is about 0.001 inches. This thin film is partially 
joined to the adhesive backed flexible sheet 2 over opening 7. 
Fluids can thus pass from wound W into suction source 2 
through opening 7. Fluid cannot flow in the opposite direction 
because such a flow would cause the film of valve 6 to seal 
around hole 7. Outlet valve 8 can be comprised of a ball and 
spring valve or a duckbill valve, for example. Those skilled in 
the art are familiar with both of these types of valves. 
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(0027 Gap Filling Material 
0028 FIG. 3 illustrates an alternate embodiment of the 
present invention. As shown in FIG.3, device 300 comprising 
adhesive backed flexible sheet 1. Suction Source 2 and gap 
filling material 9 disposed on a lower surface of flexible sheet 
1. At times, a wound is located at a portion of the body that 
may be difficult to seal. Such as at a joint or other locations 
with irregular Surfaces including areas where there are skin 
folds. Thus, there may be small gaps between adhesive 
backed flexible sheet 1 and the skin surrounding wound W. 
These Small gaps can form tiny leaks allowing air to leak into 
the area of the wound and into Suction source 2. This reduces 
the time during which Suction Source 2 can maintain Suction 
and increases the need to periodically compress Suction 
Source 2. A Suitable gap filling material 9 can be incorporated 
into the invention. This gap filling material serves to fill any 
small gaps between the skin adjacent wound W and flexible 
sheet 1. In one exemplary embodiment, gap filling material 9 
is a material made by Coloplast of Marietta, Ga. and marketed 
under the name Strip Paste. The paste is for use with ostomy 
pouches and is placed around an ostomy by the user to pro 
vide a flat smooth surface for attachment of the ostomy 
pouch. When used in the present invention, gap filling mate 
rial 9 is incorporated in the device during manufacture. Desir 
ably, a continuous bead of the gap filling material 9 is incor 
porated, so that when the invention is applied to a wound, a 
bead of gap filling material 9 is disposed between skin sur 
rounding the wound W and sheet 1 as illustrated in FIG. 3. 
During assembly of the device gap filling material 9 can be 
extruded onto the adhesive backed side of sheet 1. Gap filling 
material 9 can then fill any gaps, including those caused by 
hairs, that might otherwise exist between the skin adjacent the 
wound W and sheet 1. The preferred gap filling material 9 has 
a number of important properties. Specifically, gap filling 
material 9 is not resilient, i.e. it generally does not have a 
memory and when it is pressed in to a gap it stays in the gap. 
Further, gap filling material 9 is biocompatible and stable, 
Such that it can maintain its properties when incorporated into 
the invention and stored over a period of time prior to use. 
0029 Semi-Flexible Reinforcement 
0030 FIG. 4 illustrates another embodiment of the present 
invention. FIG. 4 shows device 400 prior to actuation of the 
suction source 2 and FIG. 5 shows device 400 with suction 
source 2 actuated. As illustrated in FIGS. 4 and 5, this exem 
plary embodiment of the present invention includes an adhe 
sive backed flexible sheet 1, a suction source 2 and a semi 
flexible reinforcement layer 10 disposed on an upper surface 
of flexible sheet 1. While adhesive backed flexible sheet 1 is 
desirably 3M product 9841, semi-flexible reinforcement 
layer 10 is desirably comprised of 0.025" thick polyurethane 
film, such as part number ST-1880 available from Stevens 
Urethane of Easthampton, Mass. The primary difference 
between this embodiment and that of FIGS. 1 and 2 is best 
illustrated by comparing FIGS. 2 and 5. The adhesive backed 
sheet 1 of FIG. 2 is extremely thin, compliant and stretchable. 
Therefore, when suction source 2 is actuated, sheet 1, by 
virtue of the generated Suction, conforms nearly exactly to the 
surface of the wound W. In FIG. 5, semi-flexible layer 10 is 
joined to sheet 1 in a reinforcing fashion, Such that when 
Suction is generated, sheet 1 moves to conform only partially 
to the original contour of wound W. Simultaneously, tissue T 
of wound W moves to conform to sheet1 as illustrated in FIG. 
5. The net effect is that a greater force is applied to the wound 
W at a given suction level. This embodiment of the present 
invention is beneficial for those wounds where it may be 
desirable to achieve greater amounts of wound drainage and 
enhance contraction of the wound. It may also be beneficial to 
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put openings (not shown) in semi-flexible layer 10, so that 
vapor passing through sheet 1 can pass through layer 10 as 
well. 
0031 FIG. 6 illustrates an alternate embodiment to that of 
FIG. 4. As shown in FIG. 6, device 600 comprises a suction 
source 2, a wound cover 12 and a seal 11 to be attached to the 
skin adjacent wound W. Seal 11 is desirably made from a 
section of 3M product 9841 cut to form a flange that is joined 
to a portion of the bottom surface of wound cover 12 (which 
is desirably a section of 0.025" thick Stevens polyurethane 
film 1880). In use, this embodiment behaves much like that of 
FIG. 4. 
0032. Wound Packing 
0033 For the treatment of some wounds it may be desir 
able to pack the wound with a wound packing material (not 
shown). One commonly used wound packing material is 
gauze, as well as others familiar to those skilled in the art. 
Wound packing materials are generally used to absorb fluids, 
aid in debridement and remove dead cells, bacteria or white 
cells for example, that have accumulated at the surface of the 
wound. The wound packing is generally changed periodi 
cally, and replaced with new fresh wound packing. Conven 
tionally, packed wounds are packed so that the cavity is com 
pletely filled, ensuring that the wound packing contacts all 
wound Surfaces. This can occasionally lead to wound packing 
that is too tight and that may actually push the wound apart. 
When a wound is packed too tightly it may not be able to heal 
properly as it is being kept open by the packing. 
0034. The present invention includes a method that 
addresses the problem of excessively tight wound packing. 
The method comprises the steps of under-packing the wound, 
sealing the wound and applying Suction to the wound. The 
under-packing is accomplished by basically loosely lining the 
wound with the packing material. The wound is sealed and 
Suction is applied. With Suction applied, the wound Surface is 
forced into intimate contact with the packing material. This 
method enables the packing material to perform its functions 
without the risk of excessively tight packing and the associ 
ated deleterious wound healing issues. 
0035. While preferred embodiments of the invention have 
been shown and described herein, it will be understood that 
Such embodiments are provided by way of example only. 
Numerous variations, changes and Substitutions will occur to 
those skilled in the art without departing from the spirit of the 
invention. Accordingly, it is intended that the appended 
claims cover all such variations as fall within the spirit and 
Scope of the invention. 
What is claimed: 
1. A device for treating a wound, the device comprising: 
means for applying Suction to the wound; 
means for sealing the wound by engaging skin adjacent the 
wound; and 

gap filling means coupled to the sealing means, the gap 
filling means being disposed between the skin adjacent 
the wound and the sealing means when the device is 
applied to the wound. 

2. The device according to claim 1, wherein the gap filing 
means is formed generally in the shape of a bead peripheral to 
the wound. 

3. A device for treating a wound, the device comprising: 
a cover for covering an open wound; 
a gap filling material coupled to the cover, and 
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a Suction source coupled to the cover and in fluid commu 
nication with the wound. 

4. The device according to claim 3, wherein the cover 
comprises a first flexible sheet having a wound side and a 
non-wound side. 

5. The device according to claim 4, wherein the cover is 
vapor permeable. 

6. The device according to claim 5, wherein the suction 
source includes an inlet valve allowing the flow of fluid away 
from the wound while substantially preventing flow towards 
the wound. 

7. The device according to claim 6, wherein the gap filling 
material is disposed on the wound side of the flexible sheet. 

8. The device according to claim 7, further comprising a 
second less flexible sheet with openings, the second sheet 
being thicker than the first sheet. 

9. The device according to claim 7, wherein the gap filling 
material is soft so as to fill and Substantially seal Small irregu 
larities in the skin. 

10. A device for treating a wound, the device comprising: 
a cover comprising a first layer extending over the wound, 

the first layer comprising a vapor permeable sheet; 
a source of Suction coupled to the cover, the source of 

Suction having an inlet valve and an outlet valve; and 
a second layer thicker than the first layer, having a top side 

and a bottom side, the second layer coupled to the first 
layer and extending over a wound. 

11. The device according to claim 10, wherein the second 
layer prevents the vapor permeable sheet from extending fully 
into a space defined by the wound. 

12. The device according to claim 11, wherein the second 
layer has stiffness great than that of the vapor permeable 
sheet. 

13. The device according to claim 12, wherein the second 
layer comprises openings in the bottom side and communi 
cating with the top side. 

14. A device for treating a wound, the device comprising: 
a cover sealable to skin around the wound, the cover com 

prising a vapor permeable film having a wound side and 
a non-wound side; 

a source of Suction coupled to the cover for applying Suc 
tion to the wound beneath the cover; and 

a filler adjacent the wound side of the vapor permeable 
film. 

15. The device according to claim 14, wherein the source of 
Suction comprises an inlet and an outlet. 

16. The device according to claim 15, wherein the source of 
Suction includes a housing and the inlet and the outlet each 
comprise one way valves. 

17. The device according to claim 16, wherein at least a 
portion of the housing is flexible. 

18. The device according to claim 17, wherein an interior 
Volume of the housing changes to create Suction applied to the 
wound. 

19. The device according to claim 15, wherein the cover is 
adhesively sealed to the skin around the wound. 

20. The device according to claim 19, wherein the filler 
material generally seals surface irregularities in the skin 
around the wound. 


