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(57) ABSTRACT 

A system for treating a wound with Suction is provided. The 
system comprises a woundcover, a pump having an input port 
and an output port, the input port providing Suction to the 
wound via the wound cover, and a reservoir coupled to the 
output port of the pump. The reservoir is adapted to receive 
effluent from the wound and the pump is capable of maintain 
ing a controlled level of Suction at the wound. 
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SYSTEM FORSUCTIONASSISTED WOUND 
HEALNG 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a Continuation-in-Part of U.S. 
application Ser. No. 10/663,226, filed on Sep. 16, 2003 and 
claims the benefit of priority to U.S. Provisional Patent Appli 
cation No. 60/625,896, filed on Nov. 8, 2004, the contents of 
which are incorporated herein by reference. 

FIELD OF THE INVENTION 

0002. The invention relates to a device and method for 
treating wounds. More specifically, the present invention 
relates to a device and method for treating wounds with 
Suction. 

BACKGROUND OF THE INVENTION 

0003. Suction has long been employed in the management 
of Surgical wounds. Closed suction systems are employed to 
evacuate the wound space and carry potentially deleterious 
materials away from the patient and to control Swelling. Suc 
tion has also been employed in the care of open, chronic 
wounds or hard to heal wounds such as pressure Sores. 
0004 Basic cellular functions, such as oxygen transport 
and cellular transduction signaling, are carried out at the 
capillary level. Chronic wounds such as pressure Sores orbed 
Sores are, by definition, a result of poor or impaired circula 
tion and contain ischemic and necrotic tissues. It is desirable 
to stimulate circulation in the underlying wound tissue 
through the use of Suction. 

SUMMARY OF THE INVENTION 

0005. In order to overcome the deficiencies of conven 
tional systems, a first exemplary embodiment of the present 
invention provides a system for treating a wound with Suc 
tion. The exemplary system includes a wound cover, a pump 
having an input port and an output port with the input port 
providing Suction to the wound via the wound cover, and a 
reservoir coupled to the output port of the pump and adapted 
to receive effluent from the wound. 
0006. According to another aspect of the present inven 

tion, the pump may be adapted to function during transport. 
0007 According to still another aspect of the present 
invention, the pump comprises an internal power source. 
0008 According to yet another aspect of the present 
invention, the reservoir can be a rigid container or a flexible 
bag formed from a polymeric film sealed Substantially along 
a perimeter. The reservoir comprises a vent with a membrane 
to release gases while retaining waste materials. 
0009. According to still another aspect of the present 
invention, the reservoir further comprises a sensing means 
that determines when the collection means contains a prede 
termined quantity of effluent. 
0010. According to a further aspect of the present inven 

tion, a feedback means provides a feedback signal from the 
wound via the wound cover to the pump. 
0011. According to still a further aspect of the present 
invention, the feedback signal is indicative of a Suction level 
beneath the wound cover. 
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0012. According to yet another aspect of the present 
invention, a comparator circuit is coupled to the sensing 
means for determining the suction level beneath the wound 
COV. 

0013. According to yet a further aspect of the present 
invention, the pump comprises a controller. 
0014. According to still a further aspect of the present 
invention, the controller outputs a control signal to the pump 
to control operation of the pump, a state of the control signal 
based at least in part on the feedback signal. The control 
signal can also have at least two states corresponding to a 
pump operating speed and a pump idling or off speed. The 
control circuit can be further adapted to produce a first alarm 
signal and/or conduct a system shutdown in response to a 
predetermined condition of the feedback signal. 
0015. According to yet another aspect of the present 
invention, the feedback means comprises a lumen adapted to 
conduct a negative pressure from the cover to the pump 
CaS. 

0016. According to yet a further aspect of the present 
invention, the feedback means is adapted to receive a fluid to 
at least partially purge wound effluent from the feedback 
CaS. 

0017. According to yet another aspect of the present 
invention, the feedback means is adapted to conduct an infu 
sion fluid to the wound. 
0018. According to still another aspect of the present 
invention, the infusion fluid is selected from the group con 
sisting of saline, an antiseptic, an antibiotic, an analgesic, an 
anesthetic, and an anti-inflammatory. 
0019. According to still a further aspect of the present 
invention, the infusion fluid may be warmed or chilled to 
provide a desired therapeutic benefit. 
0020. According to yet another aspect of the present 
invention, the pump delivers the infusion fluid by positive 
pressure. 
0021. According to yet another aspect of the present 
invention, the pump is adapted to operate between a maxi 
mum speed and second speed responsive to pressure at the 
wound. 
0022. According to yet another aspect of the present 
invention, a change between the maximum speed and the 
second speed has a gradual profile. 
0023. According to yet another aspect of the present 
invention, a change between the second speed and a further 
operating speed of the pump has a gradual profile. 
0024. According to yet another aspect of the present 
invention, the system further comprises a wound contact 
material adapted to be placed beneath the wound cover and in 
intimate contact with at least one wound Surface. 
0025. According to yet another aspect of the present 
invention, the system further comprises a collapsible wound 
packing material adapted to be placed between the wound 
cover and the wound contact material. 
0026. According to yet another aspect of the present 
invention, an effluent pressure line is coupled between the 
pump and the reservoir. 
0027. According to yet another aspect of the present 
invention, the system comprises a wound cover; a detector 
coupled to the wound cover to receive a signal representative 
of a level of Suction at the wound; a regulator for regulating 
Suction and coupled to the Source of Suction and the detector; 
a wound effluent container having first port coupled to the 
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regulator and an effluent input port coupled to the wound 
cover, such that wound effluent is received via said effluent 
input port. 
0028. According to yet another aspect of the present 
invention, the Suction is provided from a pre-existing in 
house Suction system. 
0029. According to still another aspect of the present 
invention, the detector compares a level of Suction present at 
the wound with a level of suction output from the controller 
and generates a signal to the controller responsive to said 
comparison. 
0030. According to yet another aspect of the present 
invention, the system comprises cover means for covering the 
wound; pump means for at least generating the Suction first 
coupling means for providing the Suction to the wound cover 
from the pump means; collection means for collecting wound 
effluent via the wound cover, second coupling means for 
providing the wound effluent from the pump means to the 
collection means; and feedback means for providing a feed 
back signal from the cover means to the pump means. 
0031. According to yet another aspect of the present 
invention, the system comprises a wound cover; a container 
having at least one resilient portion, the container adapted to 
at least generate the Suction and receive wound effluent; a 
conduit coupled between the wound cover and the container 
for providing the Suction to the wound and extracting the 
wound effluent, wherein the Suction is generated upon Suc 
cessive compression and release of a portion of the container, 
Such that at least a portion of the gas in the resilient container 
is expelled from the resilient container upon compression and 
the Suction is generated upon re-expansion of the resilient 
container to maintain a controlled a level of Suction at the 
wound. 
0032. According to yet another aspect of the present 
invention, the container comprises a first member forming a 
first face of the container, a second member forming a second 
face of the container, the first and second members coupled to 
one another Such that the second member can articulate with 
respect to the first member; a resilient member coupled 
between the first member and the second member; and a first 
check valve disposed in the container to expel gasses from the 
container upon compression of the container and prevent 
entry of gases into the container upon expansion of the con 
tainer. 
0033 According to yet another aspect of the present 
invention, a second check valve is coupled between the con 
tainer and the wound cover to permit flow of wound effluent 
from the wound to the container back and prevent the flow of 
gases from the container to the wound cover. 
0034. According to yet another aspect of the present 
invention, a medical waste collection container having a body 
portion defining an interior space comprises vent means for 
venting gases from the interior space while retaining waste 
materials. 
0035. These and other aspects will become apparent in 
view of the detailed description of the invention provided 
below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0036. The invention is best understood from the following 
detailed description when read in connection with the accom 
panying drawings. It is emphasized that, according to com 
mon practice, the various features of the drawings are not to 
scale. On the contrary, the dimensions of the various features 
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are arbitrarily expanded or reduced for clarity. Included in the 
drawings are the following Figures: 
0037 FIG. 1 is a diagram of a system for treating wounds 
with Suction according to a first exemplary embodiment of the 
present invention; 
0038 FIG. 2 is a cross sectional view illustrating an exem 
plary wound interface portion of the present invention; 
0039 FIG. 3 is a perspective view of a peristaltic pump 
suitable for use in an exemplary embodiment of the present 
invention; 
0040 FIG. 4 is an illustration of a system for treating 
wounds with Suction according to another exemplary 
embodiment of the present invention; 
0041 FIG. 5 is a cross sectional view of an effluent col 
lection container of an exemplary embodiment of the present 
invention; 
0042 FIG. 6 is an illustration of a fluid infusion portion of 
an embodiment of the present invention; 
0043 FIG. 7 is a perspective view of another peristaltic 
pump adapted for use in an embodiment of the present inven 
tion; 
0044 FIG. 8 is a diagram of a system for treating wounds 
with Suction according to a another embodiment of the 
present invention incorporating a diaphragm pump; 
0045 FIG. 9 is a diagram of a system for treating wounds 
with Suction according to a another embodiment of the 
present invention; and 
0046 FIG. 10 is a diagram of a system for treating wounds 
with Suction adapted to operate using in-house Suction. 

DETAILED DESCRIPTION OF THE INVENTION 

0047 Although the invention is illustrated and described 
herein with reference to specific embodiments, the invention 
is not intended to be limited to the details shown. Rather, 
various modifications may be made in the details within the 
Scope and range of equivalents of the claims and without 
departing from the invention. 
0048 Referring to FIG. 1, an exemplary system 1 for 
treating wounds with suction is shown. As illustrated in FIG. 
1, wound W is on patient P. Building up from wound W. 
wound contact layer 2, which can be cut to fit the dimensions 
of wound W, is placed in intimate contact with one or more 
surfaces of wound W. Contact layer 2 is desirably formed 
from one or more permeable materials and is adapted to 
permit the underlying tissue to breathe as well as conduct 
fluids away from the wound surface. It is also desirable that 
the contact layer 2 maintains its modulus of compressibility 
in the presence of moisture. Such a suitable contact layer is 
described in U.S. patent application Ser. No. 10/982.346 filed 
Nov. 4, 2004, which is incorporated herein by reference. For 
a wound that defines a substantial void, a suitable wound 
packing material 4 may be introduced into the wound above 
contact layer 2 to fill the wound void and assist in fluid 
removal. Wound packing material 4 is desirably formed from 
a minimally absorbent material and has a resiliently com 
pressible structure adapted to conduct fluids away from the 
wound Surface. It is also desirable that the packing material 4 
maintains its modulus of compressibility in the presence of 
moisture. Such a Suitable wound packing material is 
described in U.S. patent application Ser. No. 10/981,119 filed 
Nov. 4, 2004, which is incorporated herein by reference. 
0049. Wound W is then covered and sealed by wound 
cover 6 which is desirably formed from a semi-permeable 
membrane adapted to permit transmission of oxygen and 
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water vapor. At least a portion of wound cover 6 incorporates 
a pressure sensitive adhesive Suitable for repeated attachment 
and detachment from the patient's skin, as is common in a 
clinical setting that requires routine inspection of underlying 
wound W. Application of wound cover 6 isolates the wound 
from environmental contaminants while permitting the 
wound to breathe, and also forms a Substantially gas tight seal 
under which therapeutic Suction may be applied. It is desir 
able if wound cover 6 is recloseable, thereby allowing the 
caregiver to tend to the wound as needed without the patient 
needing to repeatedly Sustain the rigors of placement and 
removal of pressure sensitive adhesive materials. A suitable 
recloseable wound cover is described in U.S. Provisional 
Patent Application No. 60/625,819 filed Nov. 8, 2004, which 
is incorporated herein by reference. 
0050. Suction delivery patch 10 is used to apply suction to 
the sealed space Surrounding wound W. A Suitable Suction 
delivery patch 10 is described in U.S. Provisional Patent 
Application No. 60/625,880 filed Nov. 8, 2004, which is 
incorporated herein by reference. Suction delivery patch 10 is 
coupled to suction conduit 14. The interface between delivery 
patch 10 and Suction conduit 14 includes one or more aper 
tures 12 (best shown in FIG. 2) for transmitting suction to the 
wound space and removing effluent (fluids and other waste 
materials) from the wound space. Suction conduit 14 may 
take the form of any lumen Suitable for conducting the mostly 
liquid wound effluent away from the wound space. A flexible 
medical-grade tubing is typically suitable. The use of various 
types of conduit are contemplated including a ribbon-type 
tubing having a reduced profile, which may be desirable 
depending upon the geometry of the assembly. Suction con 
duit 14 communicates with pump 20 (discussed further 
below) which in-turn provides suction to wound W via deliv 
ery patch 10. 
0051 Referring again to FIG. 1, suction delivery patch 10 

is also coupled to one end of a sensing conduit 16. Sensing 
conduit 16, like Suction conduit 14, may take the form of any 
Suitable lumen for transmitting negative pressure. The inter 
nal diameter of sensing conduit 16 may be comparatively 
smaller to that of suction conduit 14, because it is not intended 
to conduct wound effluent. In this exemplary embodiment, 
sensing conduit 16 is coupled to controller 30 (discussed 
further below) which is adapted to read the suction pressure of 
sensing conduit 16 and therefore the Suction pressure at 
wound W. 
0052. In one exemplary embodiment, a sensor (not 
shown). Such as a mechanical or electrical pressure trans 
ducer, may be provided as part of delivery patch 10. In such an 
embodiment, the signal generated by the transducer is pro 
vided to controller 30, rather than the direct pneumatic signal 
from delivery patch 10. 
0053. In another exemplary embodiment of the present 
invention, sensing conduit 16 passively transmits the Suction 
pressure at wound W to the controller 30. In this embodiment, 
controller 30 comprises an appropriate pressure sensor or 
converter to convert the pneumatic signal into an electrical 
signal useful for the controller, and upon which control of the 
system may be based. In a further exemplary embodiment of 
the present invention, sensing conduit 16 may be kept free of 
wound effluent undesirably aspirated into its passage by 
being fitted with a filter, check valve, and/or being designed to 
receive a low volume rinsing flow of a sterile fluid or gas. 
0054 Pump 20 employed in the exemplary system may be 
one of any number of pump types known in the art. One Such 
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type is positive displacement pump. Such as a peristaltic pump 
(best shown in FIG.3), wherein suction conduit 14 is coupled 
to pump 20. Peristaltic pumps are well known in the art as 
being capable of pumping a wide array of materials and to be 
tolerant to debris. Peristaltic pumps are cost effective in that 
they only require a short length of tubing as a working ele 
ment for conveying fluids. Peristaltic pumps also isolate other 
elements from the fluids being conveyed and they are readily 
interfaced with control systems. Peristaltic pump head 21 will 
deliver waste materials to collection receptacle 24 (further 
discussed below). 
0055. Other pumping systems are readily applied to this 
system, Such as, for example, a diaphragm style pump 23 as 
illustrated in FIG.8 may be employed. A diaphragm pump is 
desirably driven by signal 26 from controller 30. Signal 30 
may be in the form of a positive pressure pulse, a negative 
pressure pulse, a mechanical force or an electrical signal, for 
example. 
0056. In another exemplary embodiment of the present 
invention, as illustrated in FIG. 4, a bellows type device 40 
may incorporate both the pump and collection receptacle 
(hereinafter referred to as pump/receptacle 40). In this sys 
tem, Suction conduit 14 is coupled between pump/receptacle 
40 and wound W via suction delivery patch 10. Here, suction 
conduit 14 may also desirably include check valve 42 to limit 
the direction of the flow in the conduit to flow away from the 
wound space. In this way, exhaust of gases from pump/recep 
tacle 40 are not conveyed to the wound. Additionally, sensing 
conduit 16 is coupled between wound W (again via suction 
delivery patch 10) and controller 30. Controller 30 is in turn 
coupled to drive system 52. Such as an eccentric drive, to 
provide signal 26 to drive system 52. 
0057. In the embodiment illustrated in FIG. 4, face 44 is 
Substantially stationary. Face 46 is coupled to face 44 at hinge 
point 48 such that face 46 can articulate about hinge point 48 
relative to face 44. Resilient element 54, such as an accordion 
style material, for example, is coupled to both face 44 and face 
46 and proximate ends portions thereof to form a sealed 
internal space for the accumulation of waste materials. A 
portion of face 46 is coupled to eccentric drive 52 by coupling 
arm 50. In rotation, eccentric drive 52 results in the alternate 
collapse and expansion of pump/receptacle 40. During col 
lapse, gas is expelled through exit check valve 54 and mem 
brane 56. During expansion, Suction is created causing waste 
materials to be drawn into Suction conduit 14 through check 
valve 42 and to be collected in the open internal space of 
pump/receptacle 40. This configuration reduces tubing con 
nections and minimizes associated parts. Other types of 
pumps may be employed Such as a vane or piston pump, for 
example. 
0.058 As in the previous embodiment, suction is provided 
to wound W until a desired suction level is reached as deter 
mined by the feedback provided to controller 30 via sensing 
line 16. Once this desired level is reached, controller 30 
desirably reduces the rate at which pump/receptacle 40 col 
lapses and expands to what the inventors term a “mainte 
nance’ speed. As time progresses, however, the level of Suc 
tion at wound W is likely to be reduced due to minor leaks in 
the system or permeability of the wound cover, for example. 
Accordingly, upon controller 30 determining that the Suction 
at wound W falls below a desired level, controller 30 will 
increase the speed at which pump/receptacle 40 collapses and 
expands, thus increasing Suction at wound W to the desired 
level. 
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0059 Referring again to FIG.1, in one exemplary embodi 
ment controller 30 provides an output signal 26 to drive pump 
20. Output signal 26 is at least in part based on the difference 
between a predetermined desired suction leveland the suction 
level determined by the system at wound W. A suitable algo 
rithm determines a range of operating parameters to actuate 
pump 20 to generate and maintain Suction in the enclosed 
wound space Surrounding wound W. 
0060 Preferably, controller 30 includes one or more algo 
rithms adapted to address different pump rates. One algo 
rithm, upon initial startup of system 1, would signal pump 20 
to initiate a relatively rapid “draw-down” speed for quickly 
evacuating atmospheric pressure from system 1. Such as by 
operating at a maximum speed. A rapid draw-down speed 
would assist healthcare providers in quickly assessing the 
integrity of seals Surrounding wound W as well as the integ 
rity of the remainder of system 1. Another algorithm would 
signal pump 20 to assume an idling “maintenance’ speed. 
This maintenance speed would permit operation continu 
ously, assist in maintaining adequate system Suction, and the 
life of the internal power source, such as a battery (if such an 
internal power source is employed) by reducing the power 
required to accelerate pump 20 from stop to start. 
0061. In another exemplary embodiment, it is contem 
plated that after a predetermined period of time after operat 
ing at the “maintenance’ speed that the pump is turned off 
until Such time as the system determines that the Suction at the 
wound has decreased to a level requiring reactivation of pump 
20. 
0062 Another exemplary algorithm would signal pump 
20 to assume one or more “load’ speeds which would 
increase the pump speed from the “maintenance speed. 
Transitions between the various pump speeds would desir 
ably be achieved by a gradual increase and/or decrease. A 
gradual speed increase and decrease is preferred in order to 
minimize abrupt noise level changes that are prone to disturb 
patient P or other room occupants. In one exemplary embodi 
ment, pump 20 can is adapted to accommodate any one or 
more of the PID modes; that is, a proportional mode, an 
integral mode and/or a derivative mode. 
0063 As is also typical of controllers, numerous control 
paradigms are contemplated to triggeralarms, provide opera 
tional information, perform data logging, etc. In particular, 
one or more alarms are contemplated. For example, an alarm 
and/or system shutdown may be triggered when the collection 
receptacle is filled to a predetermined level, such as full or 
nearly full. Such a state may be based on one or more of 
weight, Volume or pressure. In one embodiment, a non con 
tact sensing system is contemplated, such as a sensor which 
determines a fill state of the container based on the capaci 
tance of the container. This capacitance my be determined 
though the enclosure of the controller, thus permitting the 
controller to “see the level in the collection receptacle. A 
data logging feature is also contemplated whereby a profile of 
the system's operation over time would be recorded and out 
putted to a display (not shown). This feature would assist the 
monitoring of patient treatment and system troubleshooting. 
0064 Controller 30 may be electrically powered through 
onboard batteries or may be plugged in to conventional AC 
power or a combination of both. 
0065 Collection receptacle 24 is illustrated in FIG. 1 as a 
typical hospital waste-type rigid container with a cap for the 
attachment of tubing such as Suction conduit 22. An advan 
tage of system 1 over similar systems that are designed to 
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deliver Suction to a wound through a collection receptacle 
(i.e., the receptacle is disposed between the pump and the 
wound) is that in the present invention the collection recep 
tacle can be a flexible bag. Flexible bags are generally con 
venient for the collection of waste materials due to ease of 
handling and reduced cost. Numerous ostomy devices 
employ bags for waste accumulation and are well received in 
the marketplace. A flexible bag receptacle may be more well 
Suited to patients that need to maintain a degree of portability. 
0066. Thus, as illustrated in FIG. 5, collection receptacle 
24 may be a collection bag 60 formed from a rugged poly 
meric film and sealed by any suitable means known in the art 
at edges 62. Collection bag 60 is coupled to waste conduit 22 
to receive the wound effluent waste stream. Collection bag 60 
desirably incorporates a gas discriminating filter 64 for elimi 
nating excess gas from system 1. In order to maintain near 
atmospheric levels of pressure within receptacle 24, excess 
gas that might be generated as a result of a leak in any of the 
system components upstream of the pump 20 can thus be 
expelled. In the event that gas discriminating filter 64 
becomes occluded, it is anticipated that overpressure safety 
mechanisms (not shown) can be incorporated into collection 
receptacle 24 to guard against excess fluid removal from the 
patient. 
0067. In one exemplary embodiment of the present inven 
tion, an infusion system 80 as illustrated in FIG. 6 is contem 
plated for the delivery of one or more therapeutic solutions to 
wound W. Therapeutic solutions ranging from simple Saline 
to medicated solutions including an antiseptic, antibiotic, 
analgesic, anti-inflammatory or other Suitable pharmaceuti 
cally active ingredient are contemplated. Further, these thera 
peutic solutions may be warmed or chilled for additional 
therapeutic benefit, as desired. At its distal end, fluid delivery 
conduit 82 is coupled to suction delivery patch 10 to permit 
fluid communication beneath delivery patch 10. At its proxi 
mal end, fluid delivery conduit 82 is coupled to reservoir 84, 
Such as an I.V. bag. In one embodiment of the present inven 
tion, flow from reservoir 84 down through fluid delivery 
conduit 82 is gravimetric. In one embodiment conduit 84 is 
equipped with a pressure sensor 86 generally known in the art, 
Such as a electrical transducer or a mechanical transducer. 
Sensor 86 reads the pressure of delivery conduit 82, which is 
indicative of the pressure at the wound site, and produces an 
electrical or mechanical signal which is in-turn provided to 
controller 30. The therapeutic solutions may also be delivered 
to the wound responsive to a negative pressure in the wound, 
thus urging the therapeutic solutions through delivery conduit 
82. 

0068 Alternatively, infusion fluid may be positively deliv 
ered through delivery conduit 82 by infusion pump 90 inte 
grated into conduit 82. Pump driven infusion would permit 
more precise control of the dosing delivered. As with Suction 
pump 20, infusion pump 90 may take the form of any suitable 
pump design. For the same reasons cited previously for pump 
20, infusion pump 90 is preferably a peristaltic pump. Infu 
sion pump 90 can also be coupled to controller 30 to provide 
pump operation information and to receive control signals 
similar to those described for suction pump 20. One alterna 
tive embodiment of system 1 incorporates a dual head peri 
staltic pump 100 as shown in FIG. 7. Using dual head peri 
staltic pump 100, first head 104 performs the function of 
suction pump 20. In one embodiment, second head 102 sub 
stantially simultaneously performs the function of infusion 
pump 90. This latter embodiment contemplates a single drive 
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mechanism driving first head 104 and second head 102. The 
invention is not so limited, however, in that two separate drive 
mechanisms may be employed to drive first head 104 either 
independently from, or at a different rate than, that of second 
head 102. 
0069 FIG. 8 illustrates a further exemplary system for 
treating wounds incorporating a diaphragm pump 23 as the 
means for providing Suction to the wound space. 
0070 Referring now to FIG. 9, another exemplary 
embodiment of the preset invention is shown. As illustrated in 
FIG. 9, a restrictor 202 is coupled to sensing conduit 16 at 
conduit intersection 204. Filter/inlet 200 is coupled to restric 
tor 202 to permit an adjustable bleed point for sensing conduit 
16. FIG.9 also illustrates a container sensing line 220 coupled 
between container 24 and fault detector 304 of controller 30. 
In one exemplary embodiment, fault detector 304 receives a 
signal via sensing line 220 indicative of the presence or 
absence of container 24. Fault detector 304 is coupled to 
motor controller 320. As discussed above, the stimuli for an 
alarm or system shutdown can thus be received by controller 
30 and Subsequently communicated to appropriate system 
components. Pump 20 is also coupled to container sensing 
line 220. Coupling pump 20 to sensing line 220 desirably 
provides a back-up or redundancy to shutdown pump 20 in the 
event of a container fault. It is recognized that restrictor 202 
serves a multitude of purposes: restrictor 202 provides a 
low-level bias flow whose presence indicates non obstructed 
operation and will provide positive pressure relief should 
infusion flow from pump 90 transiently exceed evacuation 
flow via pump 20. 
(0071. As illustrated in FIG. 9, controller 30 includes 
wound pressure receiver 300 coupled to sensing line 16 and 
logic circuit 306. In turn logic circuit is coupled to motor 
controller 320. Thus, pressure receiver 300 communicates 
pressure information from sensing line 16 to logic circuit 306 
and on to motor controller 320. Likewise, gas pressure 
receiver 302 is coupled to gas filled conduit 28. Gas pressure 
receiver 302 is also coupled to logic circuit 308 which in turn 
is coupled to motor controller 320. Additionally, it is contem 
plated that any well-known internal power source 322, such 
as a battery for example, may be incorporated if desired to 
provide functionality of controller 30 during transport. As can 
be appreciated by one skilled in the art, internal power Source 
322 is coupled to the various subassemblies within controller 
3O. 

0072 FIG. 10 illustrates a further exemplary system for 
treating wounds is shown incorporating an in-house vacuum 
source 400. This embodiment is primarily distinguished from 
previously disclosed embodiments by use of in-house Suction 
source 400 in lieu of pump 20. As shown in FIG.10, input port 
410 of suction control (regulator) 401 is attached to a hospital 
wall suction system 400. Regulator 401 is capable of provid 
ing a regulated level of Suction in the therapeutic range for 
wound drainage. Conduit 402 connects output port 412 of 
regulator 401 to suction port 418 of waste receptacle 403 and 
port 414 of leak detection sensor 406. Waste receptacle 403 
also comprises another port 404 that is connected to wound W 
via conduit 405 and port 420 of suction delivery patch 10. 
Second port 422 is coupled to leak detection sensor 406 via 
conduit 407. 
0073. Optionally, a pressure difference measuring device, 
Such as flow sensor 426, may be coupled between regulator 
401 and wound cover 10. Flow sensor 426 may be any of 
various well-known types, such as a rotometer, a hot-wire 
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anemometer, a mass flow sensor, differential pressure trans 
ducer, etc. Further, although flow meter 426 is illustrated 
adjacent an input of waste receptacle 403, the invention is not 
so limited in that flow meter 403 may be located at other 
points in the pneumatic circuit between regulator 401 and 
wound cover 10. 
0074 Leak detection sensor 406 compares the suction 
pressure applied to receptacle 403 to the actual Suction pres 
Sure present in the wound space W. In one exemplary embodi 
ment, leak detection sensor 406 is a differential pressure 
gauge. When no leak is present in the circuit and wound 
covering, the same pressure is applied to both sides of a 
diaphragm, thus, registering Zero differential pressure and 
consequently no leak. As leaks are encountered, however, a 
lower pressure in the wound space occurs, resulting in a 
reduced pressure signal in conduit 407. In one exemplary 
embodiment, when this difference reaches a first predeter 
mined level, such as 10% below the setting of regulator 401 
for example, a signal may be provided to regulator 401, which 
in turn provides additional suction to port 418 of waste recep 
tacle 403. In turn, when the difference is reduced to a second 
predetermined level, leak detection sensor 406 signals regu 
lator 401 such that regulator 401 reduces the suction provided 
to waste receptacle 403. Further, differential pressures may 
desirably be calibrated to reflect an actual flow rate of a leak 
in the wound dressing. Further, similar to the exemplary 
embodiment of FIG.9, filter/inlet 200 and restrictor 202 may 
be coupled to conduit 407. 
0075. In order to facilitate the accuracy of suction pressure 
measurements, it is necessary to keep conduit 407 clear of any 
trace amounts of fluids. It is recognized that slugs of fluid that 
are presentina pressure sensing line will impact the indicated 
pressure level. Fluids may enter the sensing conduit 407 
through the ports adjacent the wound during any period where 
the suction is turned off or the system is disconnected from 
the patient. The system addresses this condition by allowing 
a small but controlled flow of air into conduit 407 via restric 
tor 202. This low flow serves to purge any slugs of fluid from 
conduit 407 when suction is applied to the wound. The flow 
through the restrictor also serves to indicate a non-obstructed 
condition when present. It is also important to filter the air 
using filter 200 to guard against the migration of microorgan 
isms to the wound. 
0076. It will be recognized that it is not routine practice to 
disinfect hospital Suction controls between each patient and it 
is necessary to guard against cross contamination of the 
patient by equipment. To that end, and to facilitate discon 
necting of the system from the patient, a connector 430 in the 
sensing line 407 is employed. Connector 430 further employs 
a filter 431 that allows the passage of gas for pressure sensing, 
but is a barrier to fluids and microorganisms. Filter 431 func 
tions to contain any wound fluids that could leak out of the 
conduit 407 and will preserve the cleanliness of the entire 
control. Flow through restrictor 202 can be adjusted to be 
Sufficiently low so as to have minimal impact on the pressure 
reading, but still be effective in purging the line. 
(0077. Although the connector 430 and filter 431 are 
described in conjunction with this particular embodiment, it 
will be recognized that they may also be used in any of the 
embodiments described herein as desired. 
0078 Measuring the flow of air as a means of determining 
the sealed condition of the wound has distinct advantages. 
When flow sensor 426 is placed downstream of waste recep 
tacle 403, there is separation of fluids from air resulting in a 
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non-contaminated line. Typical hospital collection containers 
incorporate filter-shutoff devices to guard against overflow 
and to protect the Hospital wall circuitry. In this manner, the 
sensor becomes isolated from patient fluid and reduces the 
risk of cross contamination. Also, it is readily possible to 
determine the Suction level in the wound knowing the Suction 
setting on regulator 401 and the leak rate determined by 
sensor 426. Thus, a simple, mechanical system is available to 
readily determine that a proper level of suction is selected and 
that the leak rate is sufficiently low as to provide a therapeutic 
level of suction to the wound. 
0079 Although the invention is illustrated and described 
herein with reference to specific embodiments, the invention 
is not intended to be limited to the details shown. Rather, 
various modifications may be made in the details within the 
Scope and range of equivalents of the claims and without 
departing from the invention. 

1-62. (canceled) 
63. A system for treating a wound of a patient with Suction 

to carry effluent from the wound comprising: 
a cover for adhesive securement to the patient adjacent the 
wound to enclose the wound; 

a pump for applying Suction to the wound via a first con 
duit, said first conduit being coupled to said cover for 
carrying effluent from the wound to a collector, 

a pressure sensor for monitoring the level of Suction 
applied to the wound via a second conduit, said second 
conduit being coupled to said wound cover; and 

a passageway coupled to said second conduit for providing 
a rinsing flow of gas into said second conduit during 
operation of said pump to keep said second conduit free 
of effluent during the application of suction to the 
wound. 

64. The system of claim 63 wherein said system is arranged 
for controlling the operation of said pump in response to a 
signal from said pressure sensor, 

65. The system of claim 63 wherein said pump is arranged 
for applying Suction up to a desired level to the wound and 
wherein said passageway is adapted for providing the flow of 
gas into said second conduit when the level of Suction at the 
wound is at the desired level or some level below the desired 
level. 

66. The system of claim 63 wherein said system is arranged 
to provide analarm when the effluent provided to the collector 
has reached a predetermined level in the collector. 

67. The system of claim 63 wherein said second conduit is 
Smaller in diameter than said first conduit. 

68. The system of claim 63 wherein said pump is a positive 
displacement pump. 

69. The system of claim 63 additionally comprising a suc 
tion delivery patch arranged to be coupled to said cover. 

70. A system for treating a wound of a patient with suction 
from a suction source to carry effluent from the wound and for 
determining if an inadequate level of suction is being applied 
to the wound, said system comprising: 

a wound cover for enclosing the wound; 
a receptacle for collecting liquids from the wound and 

comprising an inlet and an outlet; 
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a first conduit coupled between said source of Suction and 
said outlet of said waste receptacle for producing a level 
of Suction at said receptacle; 

a second conduit coupled between said receptacle and the 
wound for applying a level of Suction to the wound; 

a third conduit connected in parallel to said second conduit 
and communicating with the wound; 

a pressure sensor for determining if there is difference in 
pressure between said first conduit and said third con 
duit; and 

a flow sensor coupled between the source of suction and 
said receptacle for sensing the flow offluid to the source 
of Suction. 

71. The system of claim 70 wherein said pressure sensor is 
arranged for determining the difference in pressure between 
said first conduit and said third conduit and providing a signal 
representative thereof. 

72. The system of claim 71 wherein said system is adapted 
to utilize the signal representative of the difference in pressure 
between said first conduit and said third conduit to control the 
level of suction provided by the source of suction. 

73. The system of claim 72 additionally comprising a pas 
sageway coupled to said third conduit for providing a flow of 
gas into said third conduit, said flow of gas being operative to 
rinse effluent from said third conduit during the application of 
Suction to the wound. 

74. The system of claim 70 additionally comprising a filter 
in fluid communication with said third conduit. 

75. The system of claim 74 additionally comprising a filter 
shut off. 

76. A system for treating a wound by applying Suction to 
the wound from a Suction source and for determining if an 
adequate level of Suction is being applied to the wound, said 
system comprising: 

a cover for sealing the wound and thereby establishing a 
sealing state of the wound; 

a conduit in fluid communication with the Source of suction 
and said wound cover for applying Suction to the wound; 

a flow sensor for detecting the rate of flow of fluid in said 
conduit to determine the sealing state of the wound; 

a passageway in fluid communication with said conduit, 
said flow sensor and the ambient air outside of said 
system for providing a flow of air into said system; and 

wherein the detection of said flow of airby said flow sensor 
indicates a non-obstructed condition of said system. 

77. The system of claim 76 wherein the level of suction 
applied to the wound is controllable by said system based 
upon a user selectable setting. 

78. The system of claim 77 wherein said flow sensor 
detects the rate of leakage of fluid into said system and 
wherein said system is arranged for determining if adequate 
Suction is applied to the wound based upon the rate of leakage 
as detected by the sensor and said user selectable setting. 

79. The system of claim 76 additionally comprising a col 
lector having a portion arranged for receipt of effluent from 
the wound. 

80. The system of claim 76 wherein said passageway 
includes a flow restrictor. 
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