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[57] ABSTRACT 

A device (10) for receiving. storing. filtering and reinfusing 

a patient's blood is described. The device is a flexible 

container that has two unique-features in the preferred 

embodiment. One feature is the use of a filter (24) which 

filters blood immediately prior to reinfusing blood into a 

patient. The other feature is the use of a separator (32) to 

prevent the filter from collapsing upon itself. 

20 Claims, 4 Drawing Sheets 
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1. 

BLOOD FLTERNG CONTAINING 

This is a continuation of application Ser. No. 07/768,493 
filed Sep. 30, 1991 now U.S. Pat. No. 5,695.489. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to blood filter bags and 

more specifically relates to blood filter bags for receiving. 
storing, filtering and reinfusing a patient's blood. 

2. Description of the Prior Art 
In the medical field, it is frequently desirable to collect a 

patient's blood during and after surgery, store and filter the 
blood, and reinfuse the patient's filtered blood back to the 
patient rather than to administer blood from a blood bank; In 
most current applications of auto-transfusion, blood is col 
lected directly from the wound, filtered and stored prior to 
reinfusion. The collected blood is frequently loaded with 
debris and clots that must be filtered out prior to reinfusion. 
Most current filtering techniques inadequately perform the 
necessary filtering because they have a tendency to become 
clogged during the filtering procedure. There are several 
reasons why a filter may become clogged. One reason is that 
the filter may have a relatively small surface area for 
performing the filtering procedure. Another reason is that the 
filter may collapse upon itself during the filtering process. 
Whenever a filter is collapsed upon itself, it will not be 
possible for blood to adequately flow through the filter. 
Therefore, a need existed to develop a device having a 
relatively large surface area for filtering and having a means 
for maintaining the surface area in an expanded, non 
collapsed state to allow blood to flow freely therethrough. 
Another problem associated with the currently used fil 

tering devices is that they are generally designed to filter 
blood as it enters, rather than leaves, a storage container. 
Unfortunately, the stored blood may develop additional clots 
after it has been filtered, but prior to reinfusion. Currently 
used blood filter bags do not have a mechanism for filtering 
blood immediately prior to the time the blood leaves the bag. 
Therefore, a need existed to develop a device which pro 
vided a mechanism for filtering blood immediately prior to 
reinfusion. 

Another problem frequently associated with currently 
used filtering devices is that many such devices have both 
the inlet and outlet ports located at the same end of the 
collection container. Although it is easier and less expensive 
to manufacture devices with both the inlet and outlet ports 
at the same end, such devices are more difficult to use 
because they must be rotated 180 degrees prior to reinfusing 
blood back into a patient. Therefore, one objective of the 
subject invention was to develop a device which did not 
require rotating the collection container between collecting 
and reinfusing a patient's blood. 

SUMMARY OF THE INVENTION 

A device is described for receiving storing, filtering and 
reinfusing a patient's blood. The device includes a container 
having an inlet port to receive blood from a patient. The 
container also has an outlet port for reinfusing blood back 
into the patient. The container still further has a chamber 
between the inlet and outlet ports. The chamber forms a 
blood-flow path between the inlet and outlet ports. The 
blood flow path has a first collection and storage area 
adjacent to the inlet port. The blood flow path also has a 
second filtering area adjacent to the outlet port. 
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2 
The device also includes a filter means for filtering blood. 

In a preferred embodiment, the filtering means is located in 
the filtering area and surrounds the outlet port to cause blood 
to be filtered immediately before blood leaves said chamber 
through said outlet port. 

In another embodiment of the invention, the filtering 
means is not required to be located adjacent the outlet port. 
However, the filtering means includes a filtering material 
and a separating means for preventing the filtering material 
from collapsing upon itself. The separating means allows 
blood to flow through the filtering material as blood flows 
between the filtering area and the collection and storage 
aa. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective cut-away view of the preferred 
embodiment of the invention; 

FIG. 2 is a cross-sectional view of the preferred embodi 
ment of the invention taken along the line A-A of FIG. 1; 

FIG. 3 is a perspective cut-away view of another alter 
native embodiment of the subject invention in which the 
separating means is a plurality of spaced-apart rings; 

FIG. 4 is a perspective view of one embodiment in which 
the separating means is formed using a central vertically 
extending bar and a plurality of horizontally extending bars 
connected thereto; 

FIG. 5 is a perspective cut-away view of one embodiment 
of the invention in which the separating means is formed 
using a pair of diagonally extending crossed bars; 

FIG. 6 is a cross-sectional view of yet another embodi 
ment of the invention in which the separating means is 
formed using a frame; and 

FIG. 7 is a perspective cut-away view of an alternative 
embodiment of the subject invention in which the filtering 
means is located adjacent the inlet port. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODEMENT 

Refer now to FIG. 1 which is a perspective view of the 
subject invention. As can be seen in the figure, the invention 
is a device 10 for receiving, storing filtering and reinfusing 
a patient's blood. The device includes a container 12 having 
an inlet port 14 to receive blood from a patient. The 
container 12 also includes an outlet port 16 for reinfusing 
blood back into the patient. The container 12 includes a 
chamber 18 between the inlet and outlet ports 14, 16. The 
chamber forms a blood flow path between the inlet and 
outlet ports. The blood flow path includes a first collection 
and storage area 20 adjacent the inlet port 14. The blood flow 
path also includes a second filtering area 22 adjacent the 
outlet port. The device 10 also includes a filter means 24 for 
filtering blood. The filter means 24 is located in the filtering 
area 22 and surrounds the outlet port 16 to cause blood to be 
filtered immediately before blood leaves the chamber 18. 

In the preferred embodiment, the inlet port 14 is con 
nected to a transfer tube 26. The distal end 28 of the transfer 
tube 26 is connected to a collection cannister (not shown). 
In normal operation, a patient's blood is first drained or 
suctioned into the collection cannister and then transferred 
into the device 10 through the transfer tube 26. Thus, a 
patient's blood enters the container 12 through the inlet port 
14 and first flows into the collection and storage area 20. 
When it is desired to reinfuse the collected blood in con 
tainer 12 back into a patient, an administration set having a 
final microaggregate filter is attached to the outlet port 16. 
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The outlet port is a normally closed port which is opened 
when the administration set is attached to the port. This 
allows blood in the collection area 20 to flow into the second 
filtering area 22 and then into the outlet port 16. As the blood 
flows through the second filtering area 22. macro blood clots 
and debris are filtered and remain in the first collection and 
storage area 20. 

In the preferred embodiment, the filter means includes a 
filtering material 30 surrounding the outlet 16 (FIG. 2). The 
filtering means 24 also includes a separating means 32 for 
preventing the filtering material 30 from collapsing upon 
itself. If the filtering material collapses upon itself, blood 
will not be able to flow through the material to the outlet port 
16. As can be seen in FIGS. 1 and 2, in the preferred 
embodiment of the invention, the filtering material is formed 
from a continuous filtering sheet 34 which completely 
surrounds the outletport 16 to formafiltering region36. The 
filtering region extends into the chamber 18 above the outlet 
port 16 toward the inlet port 14. The reason for having the 
filtering sheet 34 extend into the chamber 18 toward the inlet 
port is to provide a filtering surface area which extends 
upwardly from the outlet port 16. This is advantageous 
because macro blood clots and debris tend to collect in the 
bottom of the container 12 and would clog a filter which 
covered only the lower portion of the container. Therefore, 
since the filtering sheet extends vertically upward into the 
chamber 18 as blood clots and debris collect in the bottom 
of the chamber and clog the lower portions of the filtering 
sheet, the upper portion of the filtering sheet will remain 
available for allowing blood to pass therethrough. 

In the preferred embodiment of the invention, the filtering 
region 36 extends at least five centimeters upwardly from 
the outlet port 16 to allow clots and debris to collect around 
a lower portion 38 of the filtering region 36 adjacent the 
outlet port 16 and to continue to allow blood to flow through 
an upper portion 40 of the filtering region extending above 
the collected debris and clots. 

In the preferred embodiment, the filtering material 30 is 
formed of a hydrophobic substance. The reason for having 
the filtering material formed from a hydrophobic substance 
is to prevent the filtering material from absorbing fluid from 
the patient's blood which would cause the filter to clog. In 
one embodiment, the filtering material has a pore size 
ranging from 150 to 250 microns. Preferably, the pore size 
will range from 210 to 230 microns. In the preferred 
embodiment, the filtering material 30 is formed using a 
medical-grade sterilizable nylon. 
The container 12 in the preferred embodiment is formed 

using two sheets 42, 44 of pliable material such as polyvi 
nylchloride (PVC). The sheets 42, 44 are sealed about the 
periphery to formarelatively flat container 12 having a front 
wall 46 and a back wall 48. The container 12 also has a top 
50 and a bottom 52 as seen in FIG. 1. In the preferred 
embodiment, the inlet port 14 is located along the top 50 of 
the container 12 and the outlet port 16 is located along the 
bottom 52 of the container 12. Preferably, both the inlet and 
outlet ports are sealed between the front and backwalls 46, 
48. In the preferred embodiment, multiple outlet ports 54,56 
may be provided along the bottom 52 of the container 12 
between the seal. Multiple outlet ports 54, 56 are provided 
as an industry standard to allow for the rapid reinfusion of 
a patient's blood. 
As can be seen in FIGS. 1 and 2, the filtering material 30 

which surrounds the outlet port 16 is in the shape of a tube. 
A bottom end 58 of the tube adjacent the outlet port 16 is 
sealed around the outlet port. If multiple outlet ports are 
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4 
used, the bottom end 58 of the filtering material tube will be 
sealed around each of the outlet ports 54.56. In the preferred 
embodiment, the top end 60 of the tube is also closed. Thus, 
in order for blood to enter into the filtering region 36, blood 
must pass through the continuous filtering sheet 34. 
One advantage of the subject invention over other blood 

filter bags is that a separating means 32 is provided which 
keeps the filtering material from collapsing upon itself as 
blood flows through the filtering material. In the preferred 
embodiment, the separating means is formed from a tube 
shaped mesh 62. The mesh is located between the filtering 
sheet 34 and the outlet port 16 and extends substantially 
throughout the filtering region 36. The mesh can be formed 
of any material which is hydrophobic and flexible yet is 
resistant to totally collapsing upon itself. It is desirable that 
the mesh be hydrophobic in order for it to be resistant to 
absorbing blood. It is important for the mesh to be resistant 
to totally collapsing upon itself so that it will separate and 
support the filtering sheet 34 as blood flows through the 
sheet and mesh 62 to the outlet port 16. 

In the preferred embodiment, the mesh is formed of a 
medical-grade, sterilizable polypropylene webbed tube. The 
tube is partially collapsible upon itself to form a pair of 
parallel walls 64, 66 that are separated from one another 
within the filtering region 36. In the preferred embodiment, 
the walls extend substantially throughout the filtering region 
36 to prevent the filtering sheet 34 from collapsing upon 
itself. 

In the preferred embodiment, the mesh 62 is formed of 
interconnecting diamonds 68. Each diamond is formed of a 
polypropylene filament having a diameter ranging from 
0.025" to 0.035". When the mesh is in a relaxed position, 
each diamond has a width ranging from 0.15" to 0.25" and 
a height ranging from 0.4" to 0.8". The mesh is expandable 
in width but not expandable or compressible in height. It is 
important that the mesh be not expandable or compressible 
in height because this feature causes the mesh to maintain its 
vertical position within the filtering region as blood clots and 
other debris collect which would otherwise cause a com 
pressible mesh to collapse. 

Refer now to FIG. 3, which is an alternative embodiment 
of the invention. In this figure, the separating means 32 is 
formed using multiple rings 70-72 that are spaced apart 
from each other and located in the filtering region 36 to 
prevent the filtering material 30 from collapsing upon itself. 
The rings 70-72 can be spaced apart from each other by 
spacer bars 74.76 or by attaching each of the rings to the 
filtering material 30 at predetermined, spaced apart loca 
tions. 

In another embodiment of the invention, as illustrated in 
FIG. 4, the separating means 32 is formed using a central 
vertically extending bar 78 with multiple horizontal bars 80. 
82 extending outwardly therefrom. The bars are located in 
the filtering region 36 to prevent the filtering material 30 
from collapsing upon itself. 

In yet another embodiment of the invention, as illustrated 
in FIG. 5, the separating means is formed using a pair of 
diagonally extending crossed bars 84, 86. These bars extend 
outwardly from the center of the filtering region to the 
opposite ends of the filtering region to prevent the filtering 
material 30 from collapsing upon itself. 

In yet another embodiment of the invention, illustrated in 
FIG. 6, the separating means 32 may be formed using an 
external supporting frame 88. The filtering material 30 is 
attached to the frame 88 in the filtering region 36 to prevent 
the filtering material 30 from collapsing upon itself. 
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Refer now to FIG. 7 which is an alternative embodiment 
of the subject invention. In this embodiment of the invention 
the filter means is located adjacent the inlet port 14 rather 
than the outlet port. 16. The filter means 24 is unique in this 
embodiment in that it includes a separating means 32 similar 
to any of the separating means described above. 

While the invention has been described in detail and with 
reference to specific embodiments thereof, it will be appar 
ent to those skilled in the art that various changes and 
modifications can be made therein without departing from 
the spirit and scope of the invention. 

I claim: 
1. A device for receiving, storing, filtering and reinfusing 

a patient's blood, comprising: 
(A) a container having 

(i) an inlet port to receive blood from a patient, 
(ii) an outlet port located below said inlet port for 

re-infusing blood back into a patient 
(iii) a chamber between said inlet and outlet ports 

forming a blood flow path between said inlet and 
outlet ports, said blood flow path having 
(a) a collection and storage area adjacent said inlet 

port, and 
(b) a filtering area adjacent said outlet port; and 

(B) a filter for filtering blood, said filter located in said 
filtering area and surrounding said outlet port to cause 
said blood to be filtered immediately before said blood 
leaves said chamber; wherein said filter further com 
prises: 
(i) a filtering material formed from a continuous filter 

ing sheet, said filtering material surrounding and 
sealing said outlet port, and 

(ii) a separator comprising an open framework located 
adjacent and supporting said filtering material and 
being flexible but resistant to collapsing upon itself 
such that said separator prevents said filtering mate 
rial from collapsing upon itself thereby allowing 
blood to flow from said collection and storage area 
through said filtering material to said outlet port. 

2. A device for receiving, storing, filtering and reinfusing 
a patient's blood as recited in claim 1, wherein said filtering 
material further comprises: 

a continuous filtering sheet completely surrounding said 
outlet port to form an enclosed filtering region extend 
ing into said chamber above said outlet port toward said 
inlet port. 

3. A device for receiving, storing filtering and reinfusing 
a patient's blood as recited in claim 2, wherein said filtering 
region extends at least five centimeters upwardly from said 
outlet port to allow clots and debris to collect around a lower 
portion of said filtering region adjacent said outlet port and 
to continue to allow blood to flow through an upper portion 
of said filtering region extending above said collected debris 
and clots. 

4. A device for receiving storing, filtering and reinfusing 
a patient's blood as recited in claim 2, wherein said sepa 
rating means further comprises: 

a tubular mesh, 
(A) said mesh being located between said filtering sheet 

and said outlet port and extending substantially 
throughout said filtering region, and 

(B) said mesh being flexible, yet resistant to totally 
collapsing upon itself and resistant to absorbing 
blood 

thereby separating and supporting said filtering sheet to 
allow blood to flow freely through said mesh. 
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6 
5. A device for receiving, storing, filtering and reinfusing 

a patient's blood as recited in claim 4 wherein: 
said mesh is formed of a medical-grade, sterilizable, 

polypropylene webbed tube that is partially collapsible 
upon itself to form a pair of parallel walls that are 
separated from one another within said filtering region, 
said walls extending substantially throughout said fil 
tering region to prevent said filtering sheet from col 
lapsing upon itself. 

6. A device for receiving, storing, filtering and reinfusing 
a patient's blood as recited in claim 5, wherein: 

said mesh is formed of interconnecting diamonds, each 
diamond being formed of a polypropylene filament 
having a diameter ranging from 0.025" to 0.035" and 
each diamond having a width ranging from 0.15" to 
0.25" and a height ranging from 0.4" to 0.8" when said 
mesh is in a relaxed position, said mesh being expand 
able in width and being non-expandable or compress 
ible in height. 

7. A device for receiving, storing, filtering and reinfusing 
a patient's blood as recited in claim 1, wherein said con 
tainer has a top and a bottom and said inlet port is located 
at said top of said container. 

8. A device for receiving, storing, filtering and reinfusing 
a patient's blood as recited in claim 7, wherein said outlet 
port is located in said bottom of said container. 

9. A device for receiving, storing, filtering and reinfusing 
a patient's blood as recited in claim 8, wherein said con 
tainer has multiple outlet ports in said bottom of the con 
tainer. 

10. A device for receiving, storing, filtering and reinfusing 
a patient's blood as recited in claim 7, wherein said con 
tainer is formed of two sheets of pliable material sealed 
substantially about a periphery thereof to form said chamber 
therebetween. 

11. A device for receiving, storing, filtering and reinfusing 
a patient's blood as recited in claim 1, wherein said filtering 
material is formed of a hydrophobic substance having a pore 
size ranging from 150 to 250 microns. 

12. A device for receiving, storing, filtering and reinfusing 
a patient's blood as recited in claim 11, wherein said filtering 
material is formed of medical-grade, sterilizable nylon. 

13. A device for receiving, storing, filtering and reinfusing 
a patient's blood as recited in claim 1, wherein said filtering 
material is formed of a hydrophobic substance having a pore 
size ranging from 210 to 230 microns. 

14. A device for receiving storing, filtering and reinfusing 
a patient's blood as recited in claim 2 wherein said sepa 
rating means is formed of multiple rings spaced apart from 
each other and located in said filtering region to prevent said 
filtering material from collapsing upon itself. 

15. A device for receiving, storing filtering and reinfusing 
a patient's blood as recited in claim 2 wherein said sepa 
rating means is formed of a central vertical bar with multiple 
horizontal bars extending outwardly therefrom located in 
said filtering region to prevent said filtering material from 
collapsing upon itself. 

16, Adevice for receiving storing, filtering and reinfusing 
a patient's blood as recited in claim 2 wherein said sepa 
rating means is formed of a pair of crossed bars extending 
outwardly from the center of said filtering region to prevent 
said filtering material from collapsing upon itself. 

17. A device for receiving, storing, filtering and reinfusing 
a patient's blood as recited in claim 2 wherein said sepa 
rating means is formed of a supporting frame, and said 
filtering material is attached to said frame in said filtering 
region to prevent said filtering material from collapsing 
upon itself. 
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18. A device for receiving, storing, filtering and reinfusing 
a patient's blood, comprising: 

(A) a container having 
(i) an inlet port to receive blood from a patient, 
(ii) an outlet port for re-infusing blood back into a 

patient, 
(iii) a chamber between said inlet and outlet ports 

forming a blood flow path between said inlet and 
outlet ports, said blood flow path having 
(a) a collection and storage area, and 
(b) a filtering area; and 

(B) filter means for filtering blood, said filter means 
located in said filtering area, said filter means having 
(i) a filtering material formed from a continuous filter 

ing sheet; and 
(ii) separating means. extending substantially through 

out the filtering area and comprising an open frame 
work located adjacent and supporting said filtering 
material and being flexible but resistant to collapsing 
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upon itself such that said separating means prevents, 
said filtering material from collapsing upon itself 
thereby allowing blood to flow between said filtering 
area and said collection and storage area. 

19. A device for receiving, storing, filtering and reinfusing 
a patient's blood as recited in claim 18 wherein said filter 
means surrounds said inlet port to cause said blood to be 
filtered immediately as blood enters said chamber. 

20. A device for receiving, storing, filtering and reinfusing 
a patient's blood as recited in claim 18 wherein the filtering 
material is collapsible from an expanded filter position to a 
collapsed filter position; and wherein 

the separating means maintains the filtering material in 
substantially the expanded filter position during 
filtering, the separating means being at least partially 
collapsible to permit the filtering material to be at least 
partially collapsed. 
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