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ASEPTIC SUCTION COLLECTION SYSTEM AND 
METHOD 

BACKGROUND 

1. Field of the Invention 
The invention relates to suction collection systems 

which employ a ?exible reservoir contained within a 
rigid cannister, and more particularly to a dual cham 
ber reservoir wherein one chamber primarily retains 
blood and may be separated from the other chamber to 
be used with a catheter for reinfusion of the collected 
blood. 

2. The Prior Art 
It is presently conventional to employ a suction col 

lection device in medical practice when a patient is’ 
bleeding from a wound or when an internal cavity or 
incision must be kept free from blood or other materi 
als during the course of examination or surgery. 
A conventionally used suction collection system in 

cludes a rigid plastic cannister with a ?exible reservoir 
suspended within the cannister from a lid. The space 
between the cannister and the reservoir is evacuated in 
order to prevent collapse of the reservoir and the inter 
nal cavity of the reservoir is connected to a suction line 
and also is in ?uid communication through a second 
tube to the site where tissue and liquid are to be col 
lected. That type of prior art suction device is advanta 
geous because of its low cost and aseptic disposability. 
One such device is shown in US Pat. No. 3,719,197. 
A major de?ciency recognized in the previously de 

scribed prior art device is the fact that all ?uids col 
lected, particularly pure'blood, can only be disposed of 
and no provision is made for reinfusion of any uncon 
taminated collected blood into the patient. Often the 
suction device is used in connection with surgical oper~ 
ations where blood is collected in a form which may be 
suitable for direct infusion back into the cardiovascular 
system of the patient. 
An apparatus providing for immediate reinfusion of 

withdrawn blood in an essentially aseptic form is not 
known in the prior art. Although in conventional sys 
tems withdrawn blood in a suction reservoir could con 
ceivably be manually transferred to a second reservoir 
for infusion, the danger of contamination would be ex 
tremely high and time and expense of handling are pro 
hibitive. 
Accordingly, it has become desirable to use a suction 

collection system which is capable of collecting the 
withdrawn blood in a separable reservoir which may be 
automatically sealed essentially aseptically. 

BRIEF SUMMARY AND OBJECTS OF THE 
INVENTION 

The present invention comprises novel apparatus and 
method for collecting blood through suction collection 
in a ?rst reservoir of a dual reservoir system, for trans 
ferring the blood to a second reservoir and for sealing 
and separating the second reservoir from the ?rst. The 
present invention furthermore provides an automatic 
sealing mechanism to immediately and aseptically seal 
the second reservoir upon detachment from the ?rst. 
The apparatus accommodates selective formation of a 
pressure differential between the ?rst and second reser 
voir to facilitate pumping of blood from the ?rst to the 
second reservoir. 

It is, therefore, a primary object of the present inven 
tion to provide a dual reservoir aseptic suction collec 

l0 

15 

25 

30 

35 

45 

50 

60 

65 

2 
tion system wherein one reservoir is completely separa 
ble from theremainder of the system. 

It is another primary object of the present invention 
to provide an automatic sealing mechanism to com 
pletely seal the separated blood reservoir upon detach 
ment from the collection reservoir. 

Still another object of the invention is to provide a 
dual chamber suction collection device wherein the 
collected ?uid is pneumatically pumped from a collec 
tion reservoir to a blood reservoir. 
Yet another object of the invention is to provide a 

dual reservoir suction collection system wherein one 
reservoir may be used directly for reinfusion of blood 
into the patient. 
One more object of the invention is to provide an im 

proved method for suction collection. 
These and other objects and features of the present 

invention will become more fully apparent from the fol 
lowing description and appended claims taken in con 
junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view of a presently pre 
ferred embodiment of the invention particularly show 
ing the internal structure while ?uid is being drawn into 
the unit; 
FIG. 2 is a cross-sectional view of a presently pre 

ferred embodiment of the invention particularly show 
ing the internal structure while ?uid is being pumped 
into the blood reservoir; 
FIG. 3 is a perspective illustration of one preferred 

embodiment of the automatic sealing plug; 
FIG. 4 is a perspective illustration of a second pre 

ferred embodiment of an automatic sealing plug; 
FIG. 5 is a schematic cross-sectional view of the em~ 

bodiment of FIGS. 1 and 2 as the dual reservoir assem 
bly is in the process of separation; . 
FIG. 6 is a perspective illustration of the separated 

blood reservoir as it is used to reinfuse blood into a pa 
tient; 
FIG. 7 is a fragmentary perspective illustration of an 

other preferred embodiment of the dual chamber reser 
voir particularly illustrating the use of a separable heat 
seal strip to unite the two chambers. 

DETAILED DESCRIPTION OF ‘TI-IE PREFERRED 
EMBODIMENTS 

The Apparatus 
A preferred embodiment of the invention is set forth 

in the drawings. In the embodiment illustrated in FIG. 
1, a cannister 20 is utilized. The cannister 20 may be 
made of relatively rigid essentially transparent plastic 
material and is open at the top but closed at the bot 
tom. The cannister does not become contaminated by 
?uids which may be highly infectious or even conta 
gious, and so may be repeatedly used without steriliza 
tion each time. The cannister 20 is conveniently cylin 
drical, although its shape is not critical, and has a port 
22 in the side wall and a nipple 24 which is secured 
within the port 22 in the cannister wall. 
A cover 26 has a circumferential depending ?ange 28 

that engages the open end of the cannister 20 in order 
to provide an air-tight seal. The cover 26 is formed 
from a rigid plastic material similar to that of the can 
nister 20. Two ?uid communication nipples 30 and 32 
pass through the cover 26 inorder to couple with a vac 
uum system (nipple 30) and a suction wand (nipple 32) 
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respectively. A collecting reservoir 34 is suspended 
from and sealed to the cover 26. Therefore, the cover 
26 serves as one end of the collecting reservoir 34, and 
the nipples 30 and 32 are in fluid communication with 
the inside of the reservoir 34. 
A filter 36 is also suspended from the cover 26 and 

is placed between the nipple 32 and the remainder of 
the reservoir in order to filter the ?uid which enters the 
chamber through nipple 32. The filter may be com 
posed of a wide variety of materials. A ?ne weave nylon 
net material in the form of a bag having one closed end 
has been found desirable in the practice of the inven 
tion. It has also been found desirable to attach only a 
portion of the open end of the ?lter bag 36 to the cover 
26 leaving segment 37 of the nylon ?lter separated 
from the cover 26. The air passageway thus created 
provides a vent which allows air mixed with the enter 
ing ?uid to escape while passing the entering ?uid 
through the ?lter. The end 38 of the collection reser 
voir 34 contains an aperture 40 which is fitted with a 
short length of plastic tubing 42. The plastic tube 42 is 
integral with the reservoir 34. v . 
A blood reservoir 44 occupies the lower part of the 

cannister 20 and is made from the same ?exible plastic 
material as the collection reservoir 34. The blood reser 
voir 44 has an internally projecting sleeve 46 which 
tightly receives the extending tube 42 from the collec 
tion‘ reservoir 34 in telescopic relation. Tube 42 nor 
mally projects somewhat beyond the end of the sleeve 
46. 

In the embodiment of FIGS. 1 and 2, a force distribu 
tion extractor 45 is interposed along the length of tube 
42 and between the reservoirs 34 and 44. The extractor 
is used to exert force on the blood reservoir 44 when 
it is desirable to separate the two reservoirs. 
The tube 42 may be provided with one or more aper 

tures 48 at a point slightly above the open end of the 
tube 42 (see FIG. 4). An automatic sealing plug 50 is 
inserted in the open end of the tube 42 within the con 
?nes of the blood reservoir 44. 

. FIG. 4 presents a more detailed view of the automatic 
sealing plug 50. The plug 50 is formed in a three-tier 
cylindrical con?guration. The smallest cylindrical seg 
ment 52 is of a diameter that will frictionally engage the 
inside diameter of the tube 42. The next largest seg 
ment 54 of the plug 50 is the same diameter as the out 
side of the tube 42 and therefore is capable of being 
snugly telescopically mated within the sleeve 46 of the 
blood reservoir 44. The largest cylindrical tier 56 of the 
plug 50 may be of any convenient size or shape and 
need only be slightly larger than the second tier 54 so 
as to prevent the plug 50 from being drawn through the 
sleeve 46 when the reservoirs 34 and 44 are separated. 

It should be observed that when the plug 50, as 
shown in FIG. 4, is inserted in the end of the tube 42, 
?uid communication between the collection reservoir 
34 and the blood reservoir 44 is maintained through the 
apertures 48 in the sides of the tube 42. 
A second embodiment of the automatic sealing plug 

51 is shown in FIG. 3. The principal difference in con 
struction between the automatic sealing plug of FIG. 3 
and that of FIG. 4 is that the tube insertion ends 58 
(FIG. 3) are generally ?at rigid extensions from the in 
termediate cylindrical portion 62. A ?ange 60 is 
formed on each side of the ?at extension 58 spaced 
somewhat above the juncture between the extension 58 
and the intermediate diameter cylinder 62. The ?ange 
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4 
60 does not extend diametrally beyond the width of the 
intermediatecylinder 62. ' " . 
Use of the plug 51 shown in FIG. 3 permits elimina 

tion of the apertures 48 in the sides of the tube 42. The 
extension 58is inserted into the tube 42. The ?ange 60 
prevents the tube 42 from abutting cylinder 62. Ac 
cordingly, a pathway for ?uid communication between 
the collection reservoir 34 and the blood reservoir .44 
is provided through the tube 42, along the ?at sides of 
extension 58, and into chamber 44 through the space 
maintained by the ?ange 60. v ' 
The extension 58 presents, at its free end, opposed 

outwardly directed projections 59 which engagethe in 
terior surface of the tube 42. Accordingly, when the 
tube 42 is drawn through the correspondingsleeve 46, 
projections 59 will maintain the plug 51 within tube 42 
until forced out of tube 42 by the leading edge 47 of 
sleeve 46. 
The blood reservoir 44 is also provided with an’ infu 

sion withdrawal tube 64 (see FIG. 6). The infusion tube 
64 is mounted upon the blood reservoir 44 but the res 
ervoir end of the tube 64 is normally sealed to prevent 
?uid communication with the reservoir. - 
vAs shown in FIG. 6, the tube 64 is designed .to fric 

tionally accept and retain the infusion set 66. The spike 
70 of the infusion set punctures the reservoir surface at 
the end of the infusion withdrawal tube 64. A sterile 
cap 72 (see FIG. 5) is ?tted over the exterior end of the 
infusion tube in order to preserve the sterile nature of 
the tube 64 until it is used for infusion of blood into the 
patient. A bail 73 of ?exible plastic material is attached 
diametrally across the bottom of the blood reservoir 
44. The bail 73 serves the dual function of a handle to 
be used in separating the two reservoirs and as a hanger 
for suspending the reservoir 44 in the inverted position 
for redelivery of blood to the'patient.v ' 

In the embodiment shown in FIG. '5, the blood reser 
voir‘44 is physically attached to thecollection reservoir 
34 only through the interconnecting tube 42. Alterna 
tively, in order to aid in the assembly and disassembly 
of the suction collection unit, and to prevent inadver 
tent disconnection of the two reservoirs, a connecting 
seam 74 formed by heat seal (see FIG. 7) may be made 
along the periphery of the adjoining ends of the two 
reservoirs. A separation tab 76 is also preferably sealed 
to the collection reservoir 34. The sealing of the units 
together may be readily accomplished through any suit 
able conventional technique accommodating separa 
tion of the reservoirs 34 and 44 without adversely af 
fecting the integrity of the reservoir. 

It can be recognized, with further reference to FIG. 
7, that the tab 76 may be used to separate the reservoirs 
34 and 44 after the blood reservoir 44 is ?lled with 
blood and ready to be used as the infusion supply con 
tainer. Although the two reservoirs may be physically 
attached as shown in FIG. 7, the ?uid connection and 
automatic sealing plug remains the same as that shown 
in FIGS. 1, 2 and 5. Generally, however, the force dis 
tribution extractor 45 is not used when the two reser 
voirs are sealed together. 

In the contemplated use as a blood suction collection 
device,v a vacuum line 80 is attached to nipples 24 and 
30 (see FIG. 1). The vacuum at nipple 24 causes a par 
tial vacuum in the space between the cannister 20 and 
the reservoirs 34 and 44. The vacuum at nipple 30 
causes a continuous ?ow of air through nipple 30 from 
the interior of the collection reservoir 34. An appropri 



3,866,608 
6 

ate safety valve (not shown) may be used between the 
vacuum supply conduit 80 and any permanently in 
stalled vacuum system which might exist in a hospital 
in order to prevent the possibility of entrance of ?uid 
from the nipple 36 into the permanent vacuum system. 
The nipple 32 is connected through an appropriate 

conduit 82 to an open end suction collection want (not 
shown) which can be selectively positioned in any area 
from which blood or other ?uid is to be collected. 

The Method 

Upon completion of the assembly of the invention as 
previously described, it may then be used to collect and 
retain blood or other ?uid. FIGS. 1 and 2 particularly 
illustrate a preferred embodiment of the invention in 
two primary positions while it is being used as a suction 
collection system. FIG. 1 illustrates the invention dur 
ing the time when the suction wand (not shown) con 
nected to tube 82 is immersed in the ?uid to be col 
lected. A vacuum is produced in the collection cham 
ber 34 and ?uid is drawn into the chamber through 
tube 82 as indicated by the arrow 84. During the time 
when the tube 82 is ?lled with ?uid, the air space in the 
chamber 34 is substantially evacuated. Accordingly, air 
is also drawn from the lower chamber 44 as the pres 
sure equalizes between the two chambers. During the 
course of ?uid intake, fluid 86 accumulates within the 
collection chamber 34 as shown in FIG. 1 and does not 
immediately ?ow into the lower blood reservoir 44. 
When the suction wand, and therefore tube 82, be 

gins to aspirate air rather than ?uid (see FIG. 2), there 
is a sudden decrease in vacuum (or increase in pres 

- sure) within the chamber 34. Accordingly, the pressure 
in the blood reservoir 44 is measurably lower than the 
pressure in the collection reservoir 34. The pressure 
differential between the two reservoirs causes the ?uid 
86 to ?ow into the lower blood reservoir 44 as shown 
by directional arrows 85. 
As illustrated in FIGS. 1 and 2, a slight change in 

shape of the interface between the two reservoirs oc 
curs as a result of the pressure differential. Of course, 
the pressure differential “pumping” action between the‘ 
chambers would still take place even with rigid cham 
bers and the change in shape shown in the ?gures is 
only a result of the effect of the differential pressure 
upon the ?exible chamber walls. 

It should be observed that by transferring the blood 
from reservoir 34 to reservoir 44, a major problem as 
sociated with blood collection devices is avoided. It has 
been discovered that strong air turbulence, such as that 
which exists within suction collection devices, causes 
dangerous hemolysis and may cause clotting of blood 
even though the blood has been previously heparinized. 
The transfer of blood to the relatively quiescent and 
turbulence‘free blood reservoir 44 therefore minimizes 
hemolysis due to turbulence of the blood and reduces 
the likelihood of harmful clot formation. 
After the blood reservoir 44 has been completely 

?lled with blood according to the previously described 
method, the two reservoirs along with the cover 26 may 
be removed from the cannister 20 as shown in FIG. 5. 
Separation of the two reservoirs is now possible, The 
extractor 45, interposed between the reservoirs, serves 
as a handle to apply force to the reservoir 44 while the 
cover 26 is used to apply an opposing force to reservoir 
34. 
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With continued reference to FIG. 5, it can be ob 

served that as the tube 42 is withdrawn through the 
sleeve 46 in the top of the'reservoir 44, the plug 50 or 
51 will engage the leading edge 47 of the sleeve 46 
causing the plug 50 or 51 to seat within the sleeve 46. 
Therefore, when the tube 42 has been completely dis 
engaged, the reservoir 44 becomes a completely sealed 
vessel. ‘ 

Of course, if the heat sealed embodiment shown in 
FIG. 7 were used, it would be necessary to ?rst break 
the connecting seam prior to withdrawing the tube 42 
through the sleeve 46, but the operation of the plug 50 
in sealing the reservoir 44 would be the same as previ 
ously described. 
The sealed reservoir 44 (FIG. 6) may be inverted for 

use as an infusion supply reservoir for reinfusion of 
blood into the patient. As previously described, an infu 
sion set 66 having a spike 70 may be used to pierce the 
closed end of the blood supply tube 64 and to complete 
?uid communication between the suspended reservoir 
44 and the delivery tube 68. 

It should be recognized that although the invention 
has been described with reference to use in collecting 
blood, it is contemplated that the invention could be 
used for many other ?uids involved in suction collec 
tion applications. An important aspect of the invention 
is the capability of preserving the quality of an aspi~ 
rated fluid. The use of the lower reservoir as shown in 
FIG. 6 has been described with reference to reinfusion. 
However, it is completely possible for the chamber 44 
to be used in a similar manner for purposes of sampling 
and testing the ?uid within the reservoir. 
The invention may be embodied in other speci?c 

forms without departing from its spirit or essential 
characteristics. The described embodiments are to be 
considered in all respects only as illustrative and not re 
strictive and the scope of the invention is, therefore, in 
dicated by the appended claims rather than by the fore~ 
going description. All changes which comelwithin the 
meaning and range of equivalency of the claims are to 
be embraced within their scope. 
What is claimed and desired to be secured by US. 

Letters Patent is: 
l. A suction collection system comprising: 
?rst reservoir means and means for evacuating the 

?rst reservoir means; 
means for transferring a ?uid to the ?rst reservoir 
means; 

second reservoir means selectively separable from 
the first; 

connecting means disposed between the ?rst and sec 
ond reservoir means providing ?uid communica 
tion therebetween and alternately accommodating 
pressure differential and pressure equalization be 
tween the ?rst and second reservoir means; and 

sealing means associated with the connecting means 
which, in a ?rst position accommodates ?uid com 
munication between the ?rst and second reservoir 
means and in a second position seals the second 
reservoir from the ?rst said sealing means moving 
from the ?rst to the second position for automati 
cally sealing the second reservoir means upon re 
moval of the connecting means. 

2. A suction collection system including an exterior 
cannister and means for maintaining a negative pres 
sure therein, a ?rst eollection reservoir, means for 
evacuating the reservoir and means for aspirating ?uid 
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at a remote location and means for transferring the 
?uid to the ?rst collection reservoir, the improvement 
comprising: 
a second reservoir confined within the cannister, the 
second reservoir comprising an aperture; 

a ?uid communicating conduit, telescopically uniting 
the second reservoir with the ?rst; and 

means associated with the ?uid communicating con 
duit normally accommodating ?uid transfer to the 
second reservoir and sealing the aperture concomi 
tant with the separation of the conduit. 

3. A suction collection system as de?ned in claim 2 
further comprising a ?uid ?lter through which ?uid en 
tering the ?rst collection reservoir passes, the ?uid ?l 
ter being provided with an air passageway for accom 
modating free ?ow of air between the transferring 
means and the interior of the ?rst collection reservoir. 

4. A suction collection system as de?ned in claim 2 
wherein said ?uid communication conduit is essentially 
centrally located on the underside of the ?rst collection 
reservoir and projects through a cylindrical sleeve inte 
gral with the second reservoir and aligned with the ap 
erture, the ?uid communicating conduit de?ning a 
?uid passageway having less ?uid-transmitting capacity 
than the transferring means. 

5. A suction collection system as de?ned in claim 2 
wherein said sealing means comprises a plug initially 
mounted within the ?uid communicating conduit so as 
to permit fluid communication between the ?rst and 
second reservoirs, the plug comprising a diametrally 
enlarged portion which seats within the aperture of the 
second reservoir when the ?uid communicating con 
duit is withdrawn therefrom. 

6. A suction collection system as defined in claim 5 
wherein said plug comprises a generally solid cylindri 
cal body having a substantially ?at face and a ?at for 
wardly directed projection and spacers secured to the 
?at face for supporting one end of the ?uid communi 
cating conduit away from the ?at face to permit ?uid 
?ow between the plug and the ?uid communicating 
conduit, the forward projection comprising securement 
means for mounting the plug within the ?uid communi 
cating conduit. 

7. A suction collection system as de?ned in claim 2 
further comprising an essentially ?at extractor circum 
scribing the ?uid communicating conduit to facilitate 
separation thereof from the second reservoir. 

8. A suction collection system as de?ned in claim 2 
wherein said second reservoir comprises a bail integral 
with the bottom of the reservoir to accommodate sus 
pension of the second reservoir in an inverted orienta 
tion for fluid delivery. 

9. A suction collection system as defined in claim 2 
wherein said second reservoir comprises an initially 
sealed delivery port capable of penetration by conven 
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8 
tional infusion sets for delivering the contents of the 
second reservoir even when the sealing means is in 
place in the aperture. 

10. A suction collection system as de?ned in claim 2 
further comprising a peripheral seam joining the first 
and second reservoirs around the exterior circumfer 
ence thereof, the seam comprising heat sealed plastic 
material and means for selectively breaking the heat 
seal and opening the seam to accommodate separation 
of the ?rst and second reservoirs. 

11. A method of isolating a ?uid in a suction collec 
tion system having an evacuated rigid exterior cannis 
ter, two separable reservoirs contained therein, and 
?uid communication means between the reservoirs, 
comprising steps of: 
evacuating the ?rst and second reservoirs with a sin 

gle vacuum source; 
transferring a ?uid from a remote location for accu 
mulation in the ?rst reservoir; 

intermittently creating a pressure differential be 
tween the ?rst and second reservoir by altering the 
magnitude of the vacuum in the ?rst reservoir so as 
to facilitate ?ow of the ?uid from the ?rst reservoir 
to the second; and 

removing the separable reservoirs from the cannister, 
separating the second reservoir from the ?rst and 
sealing the second reservoir so as to isolate the 
?uid therein. 

12. A method as defined in claim 11 wherein said 
pressure creating step comprises aspirating ?uid into 
the ?rst reservoir and simultaneously drawing air from 
the second reservoir into the ?rst, and thereafter aspi 
rating air into the ?rst reservoir thereby increasing the 
pressure therein to force the ?uid into the second reser 
voir. 

13. A method as de?ned in claim 11 further compris 
ing minimizing air turbulence in the ?uid by isolating 
?uid in the second reservoir from direct contact with 
air forced in a stream to the interior of the ?rst reser 
voir. 

14. A suction collection system comprising: 
a generally rigid cannister having a separable lid; 
a ?rst reservoir connected to the lid and communica 

ble therethrough with a ?uid inlet port; 
a second reservoir normally carried within the rigid 

cannister, the second reservoir being connected to 
the cannister only by temporary attachment to the 
?rst reservoir, said temporary attachment compris 
ing a ?uid port communicating the interiors of the 
?rst and second reservoirs; and 

means accommodating separation of the ?rst and 
second reservoirs so that ?uid within the second 
reservoir is intact upon exertion of opposed forces 
at the temporary attachment site. 

* =l< * * * 


