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WOUND DRANAGE SUCTION RELEF 

TECHNICAL FIELD 

0001. The present invention generally relates to a device 
for providing drainage of a wound and more particularly, to 
a device that periodically increases and decreases the appli 
cation of Suction at a drain catheter. 

BACKGROUND ART 

0002. It is often desirable to drain fluids from a wound. 
Fluids that can accumulate in the wound and lead to various 
complications include blood, Serum, pus, bile or other bio 
logical fluids. Removal of these fluids can promote proper 
healing and reduce the threat of infection, thus reducing the 
amount of time spent in the hospital. 
0003) A drain catheter can be used to drain fluids from the 
wound. The drain catheter typically includes a plastic tube 
having one or more perforations at one end. The perforated 
end of the tube is placed adjacent the wound, while the other 
end of the tube may be connected to a Source of Suction, 
which is typically wall Suction present in an operating room. 
The Suction causes fluid to be aspirated from the wound, 
whereupon it can be collected in a Suitable container. 
0004. A problem arising when using a drain catheter is 
that the tube perforations may become occluded, preventing 
further drainage of fluid. Due to the close proximity of tissue 
to the drain catheter, tissue may be drawn towards the 
catheter and expand into the tube perforations, blocking the 
passage of fluids into the tube. Debris such as a blood clot 
or a coagulated protein mass may further block the tube 
perforations. 

0005 If the occluded drain catheter is not cleared in a 
timely manner, fluid in the wound may accumulate, Slowing 
the healing process and/or causing infection, as described 
above. Additionally, an operator of the drain catheter may 
observe the lack of fluid coming from the occluded drain 
catheter and wrongly believe that no more fluid remains in 
the wound. This may cause the operator to prematurely 
remove the drain catheter from the wound. Furthermore, due 
to the ingrowth of tissue, more force may be needed to adjust 
or remove the drain catheter, causing additional trauma to 
the wound. 

SUMMARY OF THE INVENTION 

0006. In accordance with one embodiment of the inven 
tion, there is provided a wound drainage System for draining 
fluid from a wound of a patient. The System includes a drain 
catheter. A Suction means applies Suction at the drain cath 
eter such that fluid is drawn from the wound. While drawing 
fluid from the wound, a controller periodically increases and 
decreases the application of Suction at the drain catheter. 
This allows the tissue Surrounding the wound drain to relax 
and move away from the drain catheter, relieving and/or 
preventing obstruction of the drain catheter. Complete drain 
age of the wound can thus be achieved. 
0007. In related embodiments of the invention, the con 
troller may include a computer readable medium encoded to 
perform a method that includes periodically increasing and 
decreasing the application of Suction at the drain catheter. 
The controller may periodically control the application of 
Suction at the drain catheter Such that Suction is applied at 
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the drain catheter for a first predetermined amount of time, 
and interrupted at the drain catheter for a Second predeter 
mined amount of time. The Suction means may include wall 
Suction available from a facility wide System or a separate 
pump associated with the drainage System. To control the 
application of Suction at the drain catheter, the controller 
may control a valve means, Such as a vent valve, positioned 
between the drain catheter and the Suction means. The valve 
means may be disposed in, without limitation, a conduit in 
fluid communication with the Suction means and the drain 
catheter. In other embodiments, the controller may control 
the Suction means. For example, the Suction means may 
include a pump which the controller regulates, Such as by 
periodically interrupting turning the pump on and off. The 
pump may provide a partial or full vacuum. 
0008. In accordance with another aspect of the invention, 
a computer program product for use on a computer System 
for controlling a wound drainage System is provided. The 
wound drainage System includes a drain catheter and Suction 
means, the Suction means for applying Suction at the drain 
catheter. The computer program product includes a com 
puter usable medium having computer readable program 
code thereon. The computer readable program code includes 
program code for periodically increasing and decreasing the 
application of Suction at the wound drain catheter. 
0009. In related embodiments of the invention, the pro 
gram code may periodically apply Suction at the drain 
catheter for a first predetermined amount of time and inter 
rupt Suction at the drain catheter for a Second predetermined 
amount of time. The program code may control a valve, Such 
as a vent valve, positioned between the Suction means and 
the drain catheter. In other embodiments, the program code 
may control the Suction means, which may be a pump. For 
example, the program code may periodically turn on and off 
the pump. 
0010. In accordance with still another aspect of the 
invention, a wound drain System for implantation into and 
for drainage of fluid from a wound of a patient is provided. 
The System includes a drain catheter in fluid communication 
with a Suction device via a conduit. A valve, Such as a vent 
Valve, may be positioned between the Suction means and the 
drain catheter. The valve may be, for example, disposed in 
the conduit. A controller variably controls the valve to 
periodically increase and decrease the application of Suction 
at the drain catheter. 

0011. In related embodiments of the invention, the con 
troller controls the valve to periodically apply Suction at the 
drain catheter for a first predetermined amount of time and 
interrupts Suction at the drain catheter for a Second prede 
termined amount of time. The Suction device may be a 
pump. The controller may include a computer readable 
medium encoded to perform a method for controlling the 
Valve So as to periodically increase and decrease the appli 
cation of Suction at the drain catheter. 

0012. In accordance with yet another embodiment of the 
invention, a wound drainage System for draining fluid from 
a wound of a patient includes a drain catheter and a Suction 
Source for applying Suction at the drain catheter. A controller 
controls the Suction Source So as to periodically increase and 
decrease the application of Suction at the drain catheter. 
0013 In related embodiments of the invention, the con 
troller may control the Suction Source to periodically apply 
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Suction at the drain catheter for a first predetermined amount 
of time and interrupts Suction at the drain catheter for a 
Second predetermined amount of time. The Suction Source 
may be a pump. The controller may, without limitation, 
control the pump to periodically turn on and off. The 
controller may include a computer readable medium 
encoded to perform a method for controlling the Suction 
Source So as to periodically increase and decrease the 
application of Suction at the drain catheter. 
0.014. In the above-described embodiments of the inven 
tion, fluid aspirated from the wound may be dispensed in a 
container. A rotor may further Separate the aspirated fluid 
into two or more components. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 The foregoing features of the invention will be 
more readily understood by reference to the following 
detailed description, taken with reference to the accompa 
nying drawings, in which: 
0016 FIG. 1 is a illustration of a wound drainage system, 
in accordance with one embodiment of the invention; 
0017 FIG. 2 is an illustration of a wound drainage 
System in which the controller controls a Suction device to 
periodically increase and decrease the application of Suction 
at a drain catheter, in accordance with one embodiment of 
the invention; 
0018 FIG. 3 is an illustration of a system for recovering 
blood or other fluids from a wound site, and for further 
Separating the blood into one or more components, in 
accordance with one embodiment of the invention; and 

0019 FIG. 4 illustrates in more detail the embodiment 
shown in FIG.3, in accordance with one embodiment of the 
invention. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

0020. In illustrative embodiments, a wound drainage 
System that includes a drain catheter and a controller for 
aspirating fluids from a wound is presented. The System 
allows for intermittent relaxation of, thus helping to unclog 
and/or prevent obstruction of the drain catheter. Details are 
discussed below. 

0021 FIG. 1 is a illustration of a wound drainage system 
100, in accordance with one embodiment of the invention. 
The system 100 includes a drain catheter 102 that generally 
includes a tubular body 104 defining at least one lumen 
through which fluid may pass. At a first end of the tubular 
body 104 are one or more perforations 103. Fluid from the 
wound, which may be, without limitation, a Surgical Site, is 
allowed to enter the tubular body 104 through the perfora 
tions 103, and can be drawn away from the wound though 
at least one lumen of the tubular body 104. In various 
embodiments, the drain catheter 102 may also include 
additional lumen to allow for passage of other fluids or gases 
to or from the wound. For example, additional lumen may be 
utilized to provide various drugs to the wound. 
0022. The drain catheter 102 may be of various size and 
shape and constructed of a Soft, flexible, biocompatible 
material. For example, the drain catheter 102 may be made 
of, without limitation, a polymeric material, Such as poly 
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ethylene, polypropylene, polybutylene, polystyrene, polyvi 
nyl chloride, polyvinylidene fluoride, polytetrafluoroethyl 
ene, polyurethane, Silicone elastomer, polybutadiene 
copolymer elastomer, and/or polycarbonate. In various 
embodiments, the drain catheter may also be coated with a 
hydrophilic coating that provides minimal friction when 
Wet. 

0023 The drain catheter 102 is placed in fluid commu 
nication with a Suction device 106 via a conduit 122, which 
may be, without limitation, plastic tubing. The Suction 
device 106 provides a region of low pressure such that fluid 
is drawn into the drain catheter 102 towards the Suction 
device 106. The suction device 106 may be, without limi 
tation, a pump or a bellows apparatus that creates a vacuum 
or partial vacuum. In other embodiments, the Suction device 
106 may be provided through a wall vacuum port that is part 
of a facility wide Source of vacuum available, for example, 
in many hospitals. Any fluid aspirated from the wound may 
be collected, for example, in an in-line container 115. 
0024. When in use, the drain catheter 102 is positioned 
Such that the first end is placed adjacent to the wound. 
Suction provided by the Suction device 106 causes fluids 
and/or other material from the wound to be aspirated 
through the perforations 103 in the tubular body 104 into the 
drain catheter 102 and further into the container 115. 

0025. In accordance with various embodiments of the 
invention, a controller 117 periodically increases and 
decreases application of Suction at the drain catheter 102. 
Periodically decreasing the application of Suction at the 
drain catheter 102 allows the Surrounding tissue to relax, 
helping to clear the drain catheter's perforations 103. In 
various embodiments, the controller 117 may control both 
the magnitude and associated time of the applied Suction. In 
other embodiments, the controller 117 may control when 
Suction is applied at the drain catheter 102, with the amount 
of Suction being held Substantially constant. 
0026. The controller 117 may cyclically control applica 
tion of Suction at the drain catheter 102. Such that Suction is 
applied at the drain catheter 102 for a first predetermined 
amount of time to allow for drainage of fluid through the 
drain catheter 102, and interrupted or sufficiently decreased 
(compared to the level of Suction during the first predeter 
mined amount of time), to allow for relaxation of the tissue, 
for a Second predetermined amount of time. For example, 
the controller 117 may cyclically cause application of Suc 
tion at the drain catheter 102 for ten minutes, and interrupt 
Suction for 30 seconds. The amount of suction to be applied 
during the first predetermined amount of time and/or the 
Second predetermined time can vary between and within 
cycles. Additionally, the first predetermined amount of time 
and/or the Second predetermined amount of time may fluc 
tuate over time or remain constant. The amount of Suction to 
be applied, the first predetermined amount of time, and/or 
the Second predetermined amount of time may be variably 
controlled, Stored in memory and/or entered at a Suitable 
user interface. Note that in various embodiments, the 
amount of time Suction is applied to the wound may not be 
predetermined. For example, the controller 117 may cycli 
cally increase and decrease the application of Suction at the 
wound drain as a function of pressure within the conduit 
122. 

0027. The controller 117 may include, without limitation, 
a circuit, Such as a timer circuit, and/or a Central Processor 
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Unit (CPU) that may include memory and be appropriately 
pre-programmed or configured to be loaded with an appro 
priate program. Memory may include, for example, a dis 
kette, a fixed disk, a Compact Disk (CD), Read Only 
Memory (ROM), Erasable Programmable Read-Only 
Memory (EPROM), and/or Random Access Memory 
(RAM). In various embodiments, the controller may include 
mechanical means, Such as a mechanical timer. 
0028. In the depicted embodiment, the controller 117 
provides control signals to a valve means 119 that is in fluid 
communication with the drain catheter 102 and the Suction 
device 106. The valve means 119 may be electrically and/or 
mechanically controlled by the controller 117 to variably 
limit the application of suction at the drain catheter 102. For 
example, the valve means 119 may be controlled via, 
without limitation, a Solenoid or a cam device. 
0029. The valve means 119 may include, without limita 
tion, a vent valve 119 that may be positioned within the 
conduit 122. The vent valve selectively opens (fully or 
partially) to allow conduit 122 to vent to the atmosphere, 
thereby decreasing the amount of Suction applied at the drain 
catheter 102. The vent valve may include a filter, such as, but 
not limited to a bacterial filter, for preventing introduction of 
outside contaminants into the conduit System 122 which 
may adversely affect the wound. In other embodiments, the 
valve means 119 may include a clamp, or other device 
capable of regulating Suction within the conduit 122. The 
clamp may be positioned, for example, in a conduit that 
branches off from the conduit connecting the Suction device 
106 and the drain catheter 102, and which places the conduit 
122 in fluid communication with the outside environment 
when released. Similar to the vent valve, the clamp may also 
be used in combination with a suitable filter to prevent 
contaminants from entering the conduit 122. 
0.030. In various embodiments, the controller 117 may 
receive information from one or more sensors 125. The one 
or more Sensors 125 may include, for example, a conven 
tional pressure transducer that provides a signal representa 
tive of pressure within the conduit 122. Based on the signal 
received from the one or more sensors 125, the controller 
117 may verify and/or adjust the level of suction generated 
by the suction device 106 and/or that is applied at the drain 
catheter 102. 

0.031 FIG. 2 is an illustration of a wound drainage 
system 200 in which the controller 117 controls the suction 
device 106, as opposed to, or in addition to a valve means, 
to periodically increase and decrease the application of 
Suction at a drain catheter 102, in accordance with one 
embodiment of the invention. More particularly, the con 
troller 117 may provide, without limitation, mechanical or 
electrical control signals to the Suction device 106 that 
control the amount of Suction generated by the Suction 
device 106. For example, the controller 117 may control the 
Suction device 106, Such as a pump, to cyclically turn on or 
off, or otherwise cyclically increase or decrease the gener 
ated amount of Suction. 

0.032 The above-described wound drainage systems 100 
and 200 may be used in combination with a rotor to separate 
fluid Suctioned by the drain catheter into two more compo 
nents. In various embodiments, the rotor may also act as a 
Source of Suction at the drain catheter. The rotor may be of 
various types, such as described in U.S. Pat. No. 5,733,253 
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and U.S. Pat. No. 5,651,766, which are incorporated herein, 
in their entireties, by reference. 
0033 FIG. 3 shows a system 300, according to the 
present invention, for recovering blood or other fluids from 
a wound Site, and for further Separating the blood into one 
or more components. The System includes a drain catheter 
102 that is coupled to a variable-volume rotor 302 via tubing 
122. The drain catheter 102, variable-volume rotor 302, and 
tubing 122 may form a disposable set in which fluids are 
collected and processed. The disposable Set may also include 
various Storage containers for Storing, without limitation, 
anticoagulant or one of the Separated components, and 
appropriate Valving to direct the fluid in the desired manner. 
0034) A vacuum created in the rotor 302 causes suction to 
be applied to the drain catheter 102, such that fluid can be 
drawn from the wound, as described below in more detail. 
A controller 117, which is preferably a digital data processor, 
interfaces with the disposable Set and controls the collection 
and Separation process. In accordance with various embodi 
ments of the invention, the controller 117 increases and 
decreases the application of Suction at the drain catheter 102, 
So as to periodically relax tissue adjacent the drain catheter 
102. 

0035 FIG. 4 illustrates portions of the system 300 in 
more detail, in accordance with one embodiment of the 
invention. The variable-volume rotor 302 illustrated is of a 
type described in U.S. Pat. No. 5,733,253 at FIGS. 1-4, 
although other rotors shown and described in this patent may 
be used as well, such as the rotors shown in FIG. 7, 8A, or 
41 and 42. The variable-volume rotor 302 has an elastic 
diaphragm 331 and a rigid member 310, which together 
define a chamber of varying Volume, as described in U.S. 
Pat. No. 5,733,253. Fluid communication in and out of the 
rotor is provided by a collector assembly 346 which is 
attached to tubing 122 and is connected to the rigid member 
310 via a rotary seal 348. The tubing 122 and the collector 
assembly 346 are held stationary while the rest of the 
variable-volume rotor 302 rotates (i.e., the rigid wall 310 
and the diaphragm 331). To protect the elastic diaphragm 
331 while spinning from the stationary collector assembly 
46, a perforate interior wall 340 is attached below the rigid 
wall 310. The perforate interior wall 340 includes holes that 
allow fluid communication between the areas of the chamber 
above and below the perforate interior wall 340. 
0036). In use, the variable volume rotor 302 is held onto 
and spun by a centrifuge chuck 304. The chuck 304 holds the 
rotor 302; the chuck 304 has a clamp 308 that holds the rotor 
302 securely in place in the chuck 304, and an O-ring 335 
that forms an air-tight seal. A drive motor 350 is connected 
to the chuck 304 by means of a shaft 351. In order to apply 
a vacuum or pressure to the rotor 302 to pump fluid in and 
out of the rotor, respectively, the shaft 351 has an axial hole 
through its center 353 and is connected to a rotary pneumatic 
seal 355, which in turn is connected by tubing 359 to a 
compressor/vacuum pump 361 and to a controllable exhaust 
valve 363. Holes 365 in the interior of the chuck 304 allow 
air to flow to and from the compressor/vacuum pump 361. 
These spinning and pumping mechanisms are controlled by 
the controller 117. 

0037 To draw blood from the wound, controller 117 
controls the compressor/vacuum pump 361 to provide a 
Vacuum through the chuck to the exterior Side of the 
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diaphragm 331. Because the diaphragm 331 is pulled down 
ward by the vacuum in the chuck 304, an area of low 
preSSure is created in the chamber, causing Suction to be 
applied at the drain catheter 102. Consequently, fluid is 
drawn into the rotor 302 through the rotor tube 122. As more 
and more fluid enters the rotor 302, the diaphragm 331 
changes shape to accommodate it. In this manner, blood 
and/or other fluid is drawn from the wound-drain site 
through the drain catheter 112 and associated tubing 122/ 
valving 149 into the rotor 302. 
0.038 Similar to above-described embodiments of the 
invention, the controller 117 increases and decreases the 
application of Suction at the drain catheter 102, So as to 
periodically relax the tissue adjacent the drain catheter 102. 
Controller 117 may, for example, vary the amount of suction 
applied at the drain catheter 112 by providing appropriate 
control Signals to the compressor/vacuum pump 361 to 
cyclically increase and decrease the vacuum Seen by the 
exterior side of the diaphragm 331. In other embodiments, 
the controller 112 may control a valve 119, such as a vent 
valve, that may be positioned in the tubing 122 between the 
drain catheter 112 and the rotor 302. Variations in the Suction 
applied at the drain catheter 112 can be accomplished by 
opening or closing the vent valve 119 while applying a 
vacuum to the exterior side of the diaphragm 331. The vent 
valve 119 may include a bacterial filter to prevent contami 
nants from entering tubing 122. 
0039. In various embodiments, an intermediate wound 
drain canister 370 may be placed in the line 122 between the 
drain catheter 112 and the rotor 302. A filter may be located 
adjacent to or in this canister 370 to filter undesirable 
components from the fluid prior to entry into the rotor 302, 
and anticoagulant may be added to the blood in the canister 
370. Such a canister 370 can hold the whole blood pulled 
from the wound until the blood is to be processed; at that 
time, the vacuum generated in the chuck or a pump may be 
used to pull the blood from the canister to the rotor 302. 
0040. In preferred embodiments, the wound-drain canis 
ter 370 is positioned, without limitation, between the valve 
119 and the drain catheter 102. When fluid is being aspirated 
from the wound into the canister 370, the vent valve 119 can 
be periodically opened without regard to fluid exiting the 
valve 119 and/or polluting the valve's bacterial filter. When 
aspirating the fluid from the canister 370 into the rotor 302, 
the vent valve 119 can remain closed, since the drain 
catheter 102 is typically removed from the wound at this 
point and tissue ingrowth is no longer a concern. 
0041 When it is desired to separate the blood and/or 
other fluid in the rotor 302, the chuck spins the body of the 
rotor 302. In various embodiments, fluid flow to the rotor 
302 may be stopped when the desired or the available 
amount of blood has entered the rotor 302, or when it is full. 
Since the processing chamber has a variable Volume, the 
rotor 302 does not have to be filled to its capacity with blood 
for the process to be done properly. After the flow into the 
rotor 302 is stopped, the blood is then subjected to centrifu 
gal force as long as is appropriate to Separate the various 
components, Similar to the manner described in above 
referenced patent to U.S. Pat. No. 5,733,253. 
0042. When separation is complete, the pump/compres 
Sor 361 begins to pump compressed air into the chuck 304. 
The compressed air first pushes the fluid element with the 
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lightest Specific gravity out of the processing area. The 
lighter fluid passes through those holes in the plate 340 at the 
smallest radius not sealed by the diaphragm 331. Each blood 
element in turn by Specific gravity flows through the holes 
in the plate 340 at the smallest radius not yet sealed by the 
diaphragm 331 and then out of the rotor 302. 

0043. The blood elements exiting the rotor can be 
diverted as desired by the valve 140. The fluid flowing out 
of the rotor's processing chamber may be diverted to a 
Specific container 142 (e.g., a waste bag or an RBC bag) or 
returned to a donor depending on the purpose of the process, 
on how the system is configured and on how the valve 140 
or other tubing directs the fluids. 
0044) For example, in a typical post-operative Salvage 
process, the lighter elements-most of the plasma and 
platelets-are considered waste and are Sent through the 
valve 140 and the tubing 122 to a waste bag. The remaining 
blood elements-mostly concentrated RBCs may then be 
further processed in the rotor 302 and then forced out of the 
rotor 302 through the valve 140 and the tube 122 to an RBC 
bag. After a sufficient amount of RBCs are sent to the RBC 
bag, the RBC bag is disconnected from the valve 140 and 
may then be attached to the patient in order to return the 
patient's RBCs. 

0045 Alternative embodiments of the invention, such as 
the controller 117, may be implemented as, or otherwise 
include, a computer program product for use with a com 
puter System. Such implementation may include a Series of 
computer instructions fixed either on a tangible medium, 
Such as a computer readable media (e.g., a diskette, CD 
ROM, ROM, or fixed disk), or fixed in a computer data 
Signal embodied in a carrier wave that is transmittable to a 
computer System via a modem or other interface device, 
Such as a communications adapter connected to a network 
over a medium. The medium may be either a tangible 
medium (e.g., optical or analog communications lines) or a 
medium implemented with wireless techniques (e.g., micro 
wave, infrared or other transmission techniques). The Series 
of computer instructions embodies all or part of the func 
tionality previously described herein with respect to the 
System. Those skilled in the art should appreciate that Such 
computer instructions can be written in a number of pro 
gramming languages for use with many computer architec 
tures or operating Systems. Furthermore, Such instructions 
may be stored in any memory device, Such as Semiconduc 
tor, magnetic, optical or other memory devices, and may be 
transmitted using any communications technology, Such as 
optical, infrared, microwave, or other transmission technolo 
gies. It is expected that Such a computer program product 
may be distributed as a removable medium with accompa 
nying printed or electronic documentation (e.g., Shrink 
wrapped Software), preloaded with a computer System (e.g., 
on system ROM or fixed disk), or distributed from a server 
or electronic bulletin board over the network (e.g., the 
Internet or World Wide Web). 
0046 Although various exemplary embodiments of the 
invention have been disclosed, it should be apparent to those 
skilled in the art that various changes and modifications can 
be made which will achieve Some of the advantages of the 
invention without departing from the true Scope of the 
invention. These and other obvious modifications are 
intended to be covered by the appended claims. 
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What is claimed is: 
1. A wound drainage System for draining fluid from a 

wound of a patient comprising: 
a drain catheter; 

a Suction means for applying Suction at the drain catheter; 
and 

a controller for periodically increasing and decreasing the 
application of Suction at the drain catheter. 

2. The wound drainage System according to claim 1, 
wherein the controller periodically controls the application 
of Suction at the drain catheter Such that Suction is applied 
at the drain catheter for a first predetermined amount of time 
and interrupted at the drain catheter for a Second predeter 
mined amount of time. 

3. The wound drainage System according to claim 1, 
further comprising Valve means, the valve means positioned 
between the drain catheter and the Suction means, wherein 
the controller controls the valve means to periodically 
increase and decrease the application of Suction at the drain 
catheter. 

4. The wound drainage System according to claim 3, 
further comprising a conduit in fluid communication with 
the Suction means and the drain catheter, wherein the valve 
means is disposed in the conduit. 

5. The wound drainage System according to claim 3, 
wherein the valve means includes a vent valve. 

6. The wound drainage System according to claim 1, 
wherein the Suction means includes a pump. 

7. The wound drainage System according to claim 6, 
wherein the controller controls the pump to periodically turn 
on and off. 

8. The wound drainage System according to claim 1, 
further comprising a container for dispensing fluid aspirated 
from the wound. 

9. The wound drainage System according to claim 1, 
wherein the controller includes a computer readable medium 
encoded to perform a method, the method comprising peri 
odically increasing and decreasing the application of Suction 
at the drain catheter. 

10. The wound drainage System according to claim 1, 
further comprising a rotor for receiving fluid Suctioned by 
the drain catheter, the rotor for Separating fluid Suctioned by 
the drain catheter into two or more components. 

11. The wound drainage System according to claim 1, 
wherein the Suction means provides one of a vacuum and a 
partial vacuum. 

12. A computer program product for use on a computer 
System for controlling a wound drainage System, the wound 
drainage System including a drain catheter and a Suction 
means, the Suction means for applying Suction at the drain 
catheter, the computer program product comprising a com 
puter usable medium having computer readable program 
code thereon, the computer readable program code compris 
Ing: 

program code for periodically increasing and decreasing 
the application of Suction at the wound drain catheter. 

13. The computer program product according to claim 12, 
wherein the program code for periodically increasing and 
decreasing the application of Suction includes: 

program code for periodically applying Suction at the 
drain catheter for a first predetermined amount of time 
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and interrupting Suction at the drain catheter for a 
Second predetermined amount of time. 

14. The computer program product according to claim 12, 
further comprising a valve positioned between the Suction 
means and the drain catheter, wherein the program code for 
periodically increasing and decreasing the application of 
Suction includes: 

program code for controlling the valve. 
15. The computer program product according to claim 14, 

wherein the valve includes a vent valve. 
16. The computer program product according to claim 12, 

wherein the Suction means includes a pump, and wherein the 
program code for periodically increasing and decreasing the 
application of Suction includes: 

program code for controlling the pump. 
17. The computer program product according to claim 16, 

wherein the program code for controlling the pump includes: 
program code for periodically turning on and off the 

pump. 
18. A wound drain system for implantation into and for 

drainage of fluid from a wound of a patient, Said System 
comprising 

a drain catheter; 
a Suction device; 
a conduit in fluid communication with the Suction device 

and the drain catheter; 
a valve disposed in the conduit; and 
a controller for variably controlling the valve to periodi 

cally increase and decrease the application of Suction at 
the drain catheter. 

19. The wound drain system according to claim 18, 
wherein the controller controls the valve to periodically 
apply Suction at the drain catheter for a first predetermined 
amount of time and interrupts Suction at the drain catheter 
for a Second predetermined amount of time. 

20. The wound drainage System according to claim 18, 
wherein the valve includes a vent valve. 

21. The wound drain System according to claim 18, 
wherein the Suction device is a pump. 

22. The wound drainage System according to claim 18, 
further comprising a container for dispensing fluid aspirated 
from the wound. 

23. The wound drainage System according to claim 18, 
wherein the controller includes a computer readable medium 
encoded to perform a method, the method comprising con 
trolling the valve So as to periodically increase and decrease 
the application of Suction at the drain catheter. 

24. The wound drainage System according to claim 18, 
further comprising a rotor for receiving fluid Suctioned by 
the drain catheter, the rotor for Separating fluid Suctioned by 
the drain catheter into two or more components. 

25. A wound drainage System for draining fluid from a 
wound of a patient comprising: 

a drain catheter; 

a Suction Source for applying Suction at the drain catheter; 
and 

a controller for controlling the Suction Source So as to 
periodically increase and decrease the application of 
Suction at the drain catheter. 
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26. The wound drainage System according to claim 25, 
wherein the controller controls the Suction Source to peri 
odically apply Suction at the drain catheter for a first 
predetermined amount of time and interrupts Suction at the 
drain catheter for a Second predetermined amount of time. 

27. The wound drainage System according to claim 25, 
wherein the Suction Source is a pump. 

28. The wound drain system according to claim 27, 
wherein the controller controls the pump to periodically turn 
on and off. 

29. The wound drainage System according to claim 25, 
further comprising a container for dispensing fluid aspirated 
from the wound. 
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30. The wound drainage System according to claim 25, 
wherein the controller includes a computer readable medium 
encoded to perform a method, the method comprising con 
trolling the Suction Source So as to periodically increase and 
decrease the application of Suction at the drain catheter. 

31. The wound drainage System according to claim 25, 
further comprising a rotor for receiving fluid Suctioned by 
the drain catheter, the rotor for Separating fluid Suctioned by 
the drain catheter into two or more components. 
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