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ABSTRACT OF THE DISCLOSURE 
Method and apparatus for washing materials suspended 

in a liquid while maintaining the liquid, materials and 
interior of the apparatus in a sterile condition. Sterile air 
entrapped in a centrifuge is displaced into a ?rst sterile, 
collapsed ?exible pouch for storage and then subsequently 
used to force processed blood cells in liquid suspension 
from the centrifuge into a second sterile, collapsed ?exible 
pouch. The need for purifying nitrogen and controlling its 
pressure to effect the necessary liquid displacements in 
the apparatus is eliminated and the transfer of liquid with 
in the system may be accomplished while the system is 
being moved from one area to another. 

This invention relates to'apparatus and method for 
processing materials suspended in a liquid under sterile 
conditions and more particularly to washing blood cells 
in a centrifuge in a fail-safe sterile environment. 

Long-term storage of human blood requires that it be 
frozen in a liquid medium to protect it during storage. 
Subsequent to its collection from a donor the blood is 
pumped into arcentrifuge rotor wherein the intracellular 
and intercellular water is replaced by glycerol, and then 
the resulting glycerolized cells are transferred from the 
rotor into a plastic pouch, frozen and stored. When the 
blood is to be used, it is brought up to temperature, 
pumped into a centrifuge rotor and the glycerol is re— 
placed by a suitable saline liquid while the red cells re 
main in the centrifuge. Subsequently, the cells are removed 
from the rotor while suspended in the saline liquid. 
The introduction of the blood into the rotor, the con 

centration of the red cells, the replacement of the natural 
intercellular and intracellular water with glycerol and the 
removal of the glycerolized blood prior to storage, as 
Well as the introduction of the stored blood into the 
rotor, the replacement of the glycerol with saline liquid 
and the removal of the reconstituted blood from the rotor 
must be accomplished within a fail-safe, sterile environ 
ment. It has been customary in the prior art methods and 
apparatus to use puri?ed nitrogen gas under pressure to 
force the blood or liquid containing the suspended cells 
from one container to another. The use of pressurized 
nitrogen for this purpose has several inherent disadvan 
tages. First, it means that the nitrogen cylinders them 
selves add another piece of equipment which must be. 
brought into, stored and taken from the preparation room, 
and consequently, all transfers of liquid in the system 
must be carried out in one area. Second, the requirement 
that the nitrogen be puri?ed, such as by passing it through 
an “absolute” ?lter, introduces an additional step into 
the process and, hence, introduces another point at which 
human error may enter. Finally, it is possible to err in 
controlling the pressure under which the nitrogen is used, 
and if the pressure is to high, it is possible that some of 
the system components (pouches and tubing) may be 
ruptured. 

1It would, therefore, be desirable to have a fail-safe way 
of supplying and handling a sterile gas within a centrifug 
ing system while at the same time minimizing the amount 
and size of equipment required and permitting the entire 
system to be portable. 
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2 
It is, therefore, a primary object of this invention to 

provide a method of transferring liquid within a sterile 
system which eliminates the need for an external source 
of puri?ed pressurized gas and, hence, eliminates one or 
more of the possibilities for error in the processing of the 
liquid. It is another object of this invention to provide an 
improved method for transferring red blood cells sus 
pended in liquid within a system which must be kept in a 
sterile condition. Yet another object is to provide a 
method of the character described which permits the ?uid 
transfer within the system to be carried out as the system 
is moved from one area to another. 

It is an additional primary object of this invention to 
provide apparatus for processing a liquid in a sterile con 
dition. It is a further object to provide apparatus of the 
character described which eliminates the use of an exter 
nally supplied, pressurized and puri?ed gas and which 
minimizes the apparatus components required. Still 
another object is to provide such apparatus which is 
completely and easily portable. Other objects of the in 
vention will, in part, be obvious and will, in part, be 
apparent hereinafter. 
The invention accordingly comprises the several steps 

and the relation of one or more of such steps with respect 
to each of the others, and the apparatus embodying fea 
tures of construction, combination of elements and ar 
rangement of parts which are adapted to effect such 
steps, all ‘as exempli?ed in the following detailed dis 
closure, and the scope of the invention will be indicated 
in the claims. 
For a fuller understanding of the nature and objects of 

the invention, reference should be had to the single draw 
ing, which is a side elevational view of the apparatus of 
this invention. 
Although the method and apparatus of this invention 

may be used for purposes other than processing blood, 
it will be convenient to describe the invention in terms 
of processing blood cells in a centrifuge. It should be noted 
that the handling of blood places the most stringent re 
quirements known on any system and, hence, any method 
and apparatus suitable for use with blood is capable of 
meeting the requirements for sterile conditions in process 
ing other liquids. 

In the method of this invention, gas (normally air) is 
entrapped in the centrifuge rotor of a blood machine 
during its assembly and is maintained within the centrifuge 
rotor during sterilization. This is normally done by en 
closing the centrifuge rotor in a suitable plastic container 
resembling a “skin” package and passing ethylene oxide 
through the container walls. Thus, the air entrapped in 
the rotor is sterilized and remains sterile throughout the 
use of the rotor. Alternatively, the air may be ?ushed out 
with an inert gas, such as nitrogen after assembly of the 
rotor but before it is. enclosed in the “skin” package. 
When liquid with blood cells suspended therein is intro 
duced into the rotor the sterile air is displaced into a 
sterile, collapsed ?exible plastic pouch. As the liquid on 
the cells is gradually changed in the washing procedure, 
the spent wash liquid is also transferred into the ?exible 
pouch in a manner to maintain the air above the liquid. 
When washing is completed, pressure is applied to the 
?exible pouch to force the stored sterile air to return to 
the rotor and effect some displacement of the liquid and 
cells suspended therein to start a siphoning action which 
causes the liquid containing the suspended cells to be 
transferred to a second collapsed ?exible plastic pouch. 
Flow control means are provided and it is also possible to 
use the system in such a way as to direct ?uid back into 
a pumping system which may be associated with the 
centrifuge. Thus, the system remains completely closed, 
requires no externally supplied pressurized gas and is ?exi 
ble in its use. 
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The drawing illustrates the apparatus of this invention 

in a side elevational view as it is embodied in blood 
centrifuging equipment. The centrifuge rotor 10, in which 
the red cells are to be glycerolized or deglycerolized, has 
a stationary inlet tube 11 and a stationary discharge tube 
30, the seal between the rotating and stationary com 
ponents of the rotor being preferably that described in 
US. Pat. 3,409,213. This centrifuge rotor is formed of 
rigid walls and is supported during centrifugation on a 
suitable spindle 9 and when it is not being rotated on 
any suitable support (not shown), such as the center tray 
assembly of the transport dolly described in my copend 
ing application Ser. No. 863,122 ?led on Oct. 2, 1969, 
now U.S. Pat. 3,552,577 for Apparatus for Transporting 
Liquids. 

Removably attached to inlet tube 11 is plastic tubing 
12 which is internally sterile and which has an externally 
actuatable clamp 13 associated with it. The purpose of 
clamp 13 is to totally constrict the tubing 12 so as to pre 
vent the ?ow of ?uid therethrough. Tubing 12 is attached 
to or integral with manifold 14. Tubing 12 may have a 
series of partial constrictions 15 to improve the mixing 
of ?uid ?owing therethrough. The manifold 14 may in 
turn be in ?uid communication with a source of liquid 
suspended red cells through tubing 16‘ and with one or 
more processing liquid sources through tubings 17-20‘. 
Although the manner in which the liquid along with any 
material suspended therein is delivered to tubing 12 is not 
part of this invention manifold 14 and tubings 16—20 
will preferably be the pump harness shown in FIG. 8 of 
US. application Ser. No. 768,692, ?led in my name on 
Oct. 18, 1969, and the ?uid pumping system will be that 
described in Ser. No. 768,692 now U. S. Pat. 3,565,286. 
Communicating with tubing 12 through a ?uid-tight, 

sterile connection is a ?exible tubing 25 which also has a 
clamp 26 of the same type as clamp 13. Tubing 25 is, of 
course, internally sterile and it terminates at its open end 
in a connection with a sterile ?uid container 27 having a 
suitable tubing connection welded to it. Container 27 is 
provided as a ?at, collapsed plastic pouch. 

If container 27 is to be used to store glycerolized blood 
cells, then it must be of a material which is amenable 
to the freezing and thawing temperatures to be used. It 
must also, of course, be a material inert to the liquid 
and suspended matter stored therein. 

It is Within the scope of this invention to use any other 
suitable alternative apparatus components which perform 
the same role as the apparatus embodiment illustrated 
in the drawing. Thus, for example, a Y joint may be used 
to effect the juncture of tubings 12 and 25. It is also, of 
course, possible to use a three-way cock or valve to elfect 
this juncture, in which case the clamps may be eliminated. 
The plastic pouch 27 has one or more loops 28 a?ixed 

to the top which serve as means to suspend the pouch on 
hooks 29 or on other suitable holding means. Inasmuch 
as the transfer of liquid and suspended material is to be 
effected by a siphoning action, it is necessary that pouch 
27 be located below the centrifuge rotor 10. Thus, if the 
centrifuge rotor is supported on the center tray assembly 
shown in U.S. Pat. 3,552,577 the bag 27 may be hung 
on one or more hooks of the bag support assembly shown 
and described in this copending application. 
A ?uid conduit 31 (normally also a ?exible plastic 

tubing) connects the rotor discharge tube 30 with a ?at, 
collapsed ?exible plastic pouch 32, the connection being 
through the connection welded to pouch 32. In a manner 
similar to that described for pouch 27, pouch 32 is hung 
by one or more loops ‘33 (or other suitable suspending 
means) to hangers 34. The location of pouch 32 will de 
pend upon how the air and liquid which are to be con 
tained therein are to be used. This will be discussed in a 
description of the operation of the apparatus. By ex 
pansion and contraction of the volume of pouch 32 sterile 
air, present originally in the centrifuge, may be trans 
ferred between 1h? centrifuge and the pouch. 
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In operation, the skin package in which the centrifuge 

rotor was enclosed and sterilized is removed and the 
remaining components are attached. Typically, these com~ 
ponents will also be packaged in some suitable form of 
“skin” packages for sterilizing in the same manner as 
the centrifuge rotor. Rather than packaging pouch 27 
and the pump harness with the tubings in one package 
and pouch 32 with tubing 31 in another package, it is 
possible to encase the entire apparatus in a single package 
for sterilization and storing. All of the apparatus assembly 
steps are carried out in a clean air, laminar-?ow zone. 

After the rotor is placed on its spindle for rotation, 
clamp 26 is actuated to close off ?uid ?ow through tubing 
25 and clamp 13 is actuated to open a ?uid ?ow path 
through tubing 12. As the liquid containing the suspended 
blood cells ?ows into centrifuge rotor 10 the sterilized 
air (or other gas) contained in the rotor is displaced and 
forced into pouch 32. Subsequently, as more liquid (for 
glycerolizvation or deglycerolization) is pumped into rotor 
10, a quantity of the liquid present in the rotor is also 
pumped out into pouch 32 which is so oriented as to 
maintain the air above the liquid. Thus, the composition 
of the liquid in which the cells are suspended is changed. 
When the desired liquid composition in the rotor is 

attained, clamp 13 is actuated to cut off liquid ?ow through 
tubing 12 into rotor 10 and the centrifuge rotation is 
stopped. Clamp 26 is then actuated to permit ?uid ?ow 
through tubing 25 into ?exible pouch 27 which has up 
to this time remained in a collapsed ?at condition. Then 
by applying hand pressure to the walls of ?exible pouch 
32 the stored sterile gas is forced to return into rotor 10 
to cause the liquid and suspended cells to ?ow upwardly 
through the inlet tube 11 (which as shown in the dotted 
line extends to the bottom of the rotor) and into tubing 
25. Once tubing 25 is filled a siphoning action is initiated 
(by virtue of the relative positions of rotor 10 and pouch 
27) and the liquid and suspended material is transferred 
from rotor 10 to pouch 27. 
When this liquid transfer has been completed, tubing 

25 is dielectrically sealed above the connection with pouch 
27 and then cut at the seal to form a ?uid-tight, sterile 
pouch of material. The remaining portion of the apparatus 
is then disassembled for appropriate disposition. 

In some modes of operation, it may be desirable to 
return the liquid collected in pouch 32 back through the 
centrifuge to a pump or other apparatus attached to inlet 
11. This may be readily accomplished by closing off the 
?uid ?ow in tubing 25, opening the ?uid path of tubing 
12 and inverting pouch 32 so that the liquid is on the bot 
tom and gas on top. Then by means of gas pressure, hy 
draulic forces or a combination of both, the liquid may 
be driven at a controlled rate of ?ow back through rotor 
10 and out through inlet 11. 
Inasmuch as the entire system is closed, complete in 

itself and easily manageable it is portable, and liquid 
transfer within the system may be carried out while the 
system is transported from area to area, thus making maxi 
mum use of the centrifuge and the auxiliary equipment 
associated with it. Such transporting is conveniently car 
ried out on the transport dolly described in the above 
identi?ed US. Pat. 3,552,577. 

Thus, through the use of sterilized ?at collapsed plastic 
pouches, the ?ow-controlled connecting tubes and the 
sterile air in the rotor, it is possible to effect transfer of 
liquids within the sterile system without the need for an 
externally supplied gas-pressurizing system and without 
the possible dangers associated with such an external 
prcssurizing system. Moreover, the apparatus and method 
of this invention are ?exible in application to various sys 
tems and ?ow patterns required. 

It will thus be seen that the objects set forth, among 
those made apparent from the preceding description, are 
efficiently attained and, since certain changes may be made 
in carrying out the above method and in the constuction 
set forth Without departing from the scope of the inven 
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tion, it is intended that all matter contained in the above 
description or shown in the accompanying drawing shall 
be interpreted as illustrative and not in a limiting sense. 

I claim: 
1. An apparatus for processing a liquid by treatment 

with another treating liquid while maintaining the interior 
of the apparatus in a sterile condition, comprising in com 
bination: 

(a) a source of said liquid and said treating liquid; 
(b) an internally sterilizable ?uid-tight vessel having 

separate ?uid inlet and ?uid discharge means; 
(c) a ?rst ?uid conduit providing ?uid communication 
between said inlet means of said vessel and said 
source of said liquid and said treating liquid; 

(d) a ?rst ?exible-wall pouch in ?uid communication 
with said ?rst ?uid conduit through a second ?uid 
conduit; 

(e) means to selectively control the ?ow of ?uid in said 
?rst and second conduits; and 

(f) a second ?exible-wall pouch in ?uid communication 
with said discharge means of said vessel through a 
third ?uid conduit. 

2. An apparatus in accordance with claim 1 wherein 
said ?rst, second and third ?uid conduits are ?exible 
tubing. 

3. An apparatus in accordance with claim 1 wherein 
said ?rst and second ?uid conduits communicate through 
a Y connection and said means to selectively control the 
?ow of ?uid therethrough comprises externally actuatable 
clamp means associated with each of said ?rst and second 
conduits. 

4. An apparatus in accordance with claim 1 including 
means to hold said ?rst pouch at a level below said 
vessel. - 

5. An apparatus for treating blood with a liquid, com 
prising in combination: 

(a) a source of said blood and said liquid; 
(b) a centrifuge rotor having separate ?uid inlet and 
?uid discharge means; 

(c) a ?rst ?exible tubing providing ?uid communica 
tion between said inlet means of said rotor and said 
source of said blood and said liquid; 

(d) a ?rst ?exible-wall plastic pouch in ?uid communi 
cation with said ?rst ?exible tubing through a second 
?exible tubing; 1 

(e) means to selectively control the ?ow of ?uid in 
said ?rst and second ?exible tubings; and 

(f) a second ?exible-wall plastic pouch in ?uid com 
munication with said discharge means of said rotor 
through a third ?exible tubing. 

6. An apparatus in accordance with claim 5 wherein 
said ?rst and second pouches are in a ?at collapsed con 
dition and the components of said apparatus are encased 
in semi-permeable sealing means adapted to permit sterili 
zation of said components and any gas contained therein. 

7. An apparatus in accordance ‘with claim 5 wherein 
said ?rst and second ?exible tubings communicate through 
a Y connection and said means to selectively control the 
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?ow of ?uid therethrough comprise externally actuatable 
clamp means associated with each of said ?rst and second 
?exible conduits. 

8. A method of processing a liquid by treatment with 
liquid while maintaining the treating system in a sterile 
condition, comprising the steps of : 

(a) introducing a ?rst liquid into a vessel containing 
sterile gas and simultaneously displacing said gas into 
a second collapsed ?exible sterile pouch thereby to 
store said sterile gas; 

(b) supplying a second liquid to said vessel and simul 
taneously transferring spent liquid from said vessel 
into said second ?exible pouch while maintaining said 
gas above said liquid in said pouch; 

(c) discontinuing the supply of said liquid into said 
vessel; and 

(d) forcing said sterile gas from said second ?exible 
pouch back into said vessel thereby to displace said 
liquid and to discharge a portion of it under the pres 
sure of said sterile gas and then discharge the remain 
ing portion under siphoning action into a ?rst col 
lapsed ?exible sterile pouch. 

9. A method in accordance with claim 8 wherein said 
?rst liquid has blood cells suspended therein. 

10. A method in accordance with claim 8 wherein 
said sterile gas is air. 

11. A method of treating blood cells in a sterile en 
vironment, comprising the steps of: 

(a) introducing blood cells suspended in a liquid into 
a centrifuge rotor containing sterile gas and simul 
taneously displacing said gas into a second collapsed 
?exible sterile pouch thereby to store said sterile gas; 

(b) While centrifuging said cells supplying a treating 
liquid to said rotor and simultaneously transferring 
spent liquid from said rotor into said second pouch 
while maintaining said gas above said spent liquid 
in said second pouch; 

(c) discontinuing centrifugation and the supply of said 
liquid into said rotor; 

(d) forcing said sterile gas from said ?rst ?exible pouch 
back into said rotor thereby to displace liquid having 
cells suspended therein and to discharge a portion of 
it under the pressure of said sterile gas and then dis 
charge the remaining portion under siphoning action 
into a ?rst collapsed ?exible sterile pouch. 

12. A method in accordance with claim 11 wherein said 
gas is air entrapped in said rotor during its assembly. 
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[57] ABSTRACT 
Method and apparatus for washing materials suspended 
in a liquid while maintaining the liquid, materials and 
interior of the apparatus in a sterile condition. Sterile air 
entrapped in a centrifuge is displaced into a ?rst sterile, 
collapsed ?exible pouch for storage and then subse 
quently used to force processed blood cells in liquid 
suspension from the centrifuge into a second sterile, 
collapsed ?exible pouch. The need for purifying nitro 
gen and controlling its pressure to effect the necessary 
liquid displacements in the apparatus is eliminated and 
the transfer of liquid within the system may be accom 
plished while the system is being moved from one area 
to another. 
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REEXAMINATION CERTIFICATE 
ISSUED UNDER 35 U.S.C. 307. 

THE PATENT IS HEREBY AMENDED AS 
INDICATED BELOW. 

Matter enclosed in heavy brackets [] appeared in the 
patent, but has been deleted and is no longer a part of the 
patent; matter printed in italics indicates additions made 
to the patent. 

AS A RESULT OF REEXAMINATION, IT HAS 
BEEN DETERMINED THAT: 

The patentability of claims 8-10 is con?rmed. 

Claims 1, 5, and 11 are determined to be patentable as 
amended: 

Claims 2-4, 6, 7, and 12, dependent of amended 
claims, are determined to be patentable. » 

New claims 13-18 are added and determined to be 
patentable. 

1. An apparatus for processing a liquid by treatment 
with another treating liquid within a ?uid-tight vessel 
while maintaining the interior of the apparatus in a 
sterile condition [,] comprising in combination: 

(a) a source of said liquid and a source of said treating 
liquid; 

(b) an internally [sterilizable] sterilized ?uid-tight 
vessel having a sterile gas entrapped therein; said 
sterile gas comprising a gaseous means for enabling 
transfer of liquid and separate ?uid inlet and ?uid 
discharge means; 

(0) a ?rst ?uid conduit providing ?uid communica 
tion between said inlet means of said vessel and said 
source of said liquid and said source of treating 
liquid; 

((1) a ?rst ?exible-wall pouch in ?uid communication 
with said ?rst ?uid conduit through a second fluid 
conduit; 

(e) means to selectively control the ?ow of ?uid in 
said ?rst and second conduits; and 

(f) a second ?exible-wall pouch constituting the only 
item in ?uid communication with said discharge 
means of said vessel through a third ?uid conduit 
said third ?uid conduit constituting the only path of 
?uid communication to or from said second ?exible 
wall pouch. 

5. An apparatus for treating blood with a liquid, com 
prising in combination: 

(a) a source of said blood and a source of said liquid; 
(b) a centrifuge rotor containing an entrapped sterile 
gas contained in said rotor during sterilization and 
having separate ?uid inlet and ?uid discharge 
means; 

(0) a ?rst ?exible tubing providing ?uid communica 
tion between said inlet means of said rotor and said 
source of said blood and said source of liquid; 

(d) a ?rst ?exible-wall plastic pouch in ?uid commu 
nication with said ?rst ?exible tubing through a 
second ?exible tubing; 

15 

25 

30 

35 

45 

55 

65 

2 
(e) means to selectively control the ?ow of ?uid in 

said ?rst and second ?exible tubings; [and] 
(f) a second ?exible-wall plastic pouch constituting the 

only item in ?uid communication with said dis 
charge means of said rotor through a third ?exible 
tubing; _ 

(g) means for transferring a volume of said sterile gas 
from said rotor to a second ?exible-wall plastic pouch 
through said third ?exible tubing for storage; and 

(h) means for returning a volume of the sterile gas stored 
in said second ?exible-wall plastic pouch to said rotor. 

.11. A method of treating blood cells in a sterile envi~ 
ronment, comprising the steps of: 

(a) introducing blood cells suspended in a liquid into 
a centrifuge rotor containing sterile gas and simul 
taneously displacing said gas into a second col 
lapsed ?exible sterile pouch thereby to store said 
sterile gas; 

(b) while centrifuging said cells supplying a treating 
liquid to said rotor and simultaneously transferring 
spent liquid from said rotor into said second pouch 
while maintaining said gas above said spent liquid 
in said second pouch; 

(c) discontinuing centrifugation and the supply of 
said liquid into said rotor; 

(d) forcing said sterile gas from said [?rst] second 
?exible pouch back into said rotor thereby to dis 
place liquid having cells suspended therein and to 
discharge a portion of it under the pressure of said 
sterile gas and then discharge the remaining por 
tion under siphoning action into a ?rst collapsed 
?exible sterile pouch. 

13. An apparatus in accordance with claims 1 or 5 in 
which the sterile gas is comprised of air. 

14. Apparatus in accordance with claim_5 in which the 
combination of blood source, liquid source, centrifuge rotor 
with entrapped sterile gas, first and second pouches and 
?rst, second, and third tubing comprise a self-contained 
sterile system having no ?uid communication with an 
external source of sterile gas. 

15. An apparatus for treating blood with a liquid by 
washing blood cells in a centrifuge rotor with a liquid wash 
solution in a closed sterile environment requiring no exter 
nally supplied pressurized gas for displacing ?uid compris 
ing in combination: 

(a) a source of said blood and a source of said liquid 
'wash solution; 

(b) a internally sterilized ?uid-tight centrifuge rotor 
vessel having separate ?uid inlet and ?uid discharge 
means, said vessel containing a sterilized gas en 
trapped therein during sterilization of said rotor vessel,‘ 

(c) a ?rst ?exible ?uid tubing providing ?uid communi 
cation between said inlet means of said rotor vessel 
and said source of said blood and said liquid by being 
connected at one end thereof to the ?uid inlet means 
of said rotor vessel, the remaining end being connected 
to a pair of ?exible ?uid tubings, one of which is 
adapted to be connected in an aseptic manner to said 
source of said blood cells to be washed, the second of 
which is adapted to be connected to said source of said 
liquid wash solution 

(d) a second ?exible ?uid tubing connected at one end 
thereof to the ?uid inlet means of said vessel through 
said ?rst ?exible ?uid tubing, the remaining end 
being coupled to a first ?exible-wall plastic pouch 
adapted to contain washed blood cells thereby to place 
said first ?exible-wall plastic pouch in fluid communi 
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cation with said ?rst ?exible ?uid tubing through a 
second ?exible ?uid tubing; 

(e) a third ?exible ?uid tubing connected at one end 
thereof to the ?uid discharge means of said rotor 
vessel, the remaining end being coupled to a second 
?exible wall pouch adapted to contain spent wash 
solution thereby to place said second ?exible-wall 
plastic pouch in ?uid communication with said ?uid 
discharge means of said rotor vessel through said third 
?exible ?uid tubing, said second ?exible-wall plastic 
pouch constituting the only item in ?uid communica 
tion with said ?uid discharge means; and 

(f) means for transferring a substantial volume of said 
sterilized gas from said rotor vessel through said third 
?exible conduit to said second ?exible-wall pouch and 
for returning a substantial volume of said sterilized 
gas through said third ?exible conduit to said rotor 
vessel as blood cells washed in said rotor vessel are 
transferred to said ?rst ?exible-wall pouch by selec 
tively controlling the ?ow of ?uid in said ?rst and 
second ?exible ?uid tubings. I 

16. The apparatus of claim 15 wherein the sterilized gas 
IS air. 

17. An apparatus for treating blood with a liquid by 
washing blood cells in a centrifuge rotor with a liquid wash 
solution in a closed sterile system requiring no externally 
supplied pressurized gas comprising in combination: 

(a) a source of said blood cells and a source of said liquid 
wash solution; 

(b) a internally sterilized ?uid-tight centrifuge rotor 
vessel having separate ?uid inlet and ?uid discharge 
tube means, said vessel containing a sterilized gas 
entrapped therein during sterilization, said sterilized 
gas comprising a gaseous means for enabling transfer 
of liquid in said system; 

(c) a ?rst ?exible ?uid tubing connected at one end 
thereof to the ?uid inlet tube means of said rotor 
vessel, the remaining end being connected to a pair of 
?exible ?uid conduits, one of which is adapted to be 

10 

20 

40 

45 

55 

65 

4 
connected to said source of blood cells to be washed, 
the second of which is adapted to be connected in an 
aseptic manner to said source of liquid washing solu 
tion, said ?rst ?exible ?uid tubing thereby providing a 
path of ?uid communication between said inlet means 
of said rotor vessel and said source of said liquid wash 
ing solution and said source of blood cells; 

(d) a ?rst ?exible-wall plastic pouch in ?uid communi 
cation with said first ?exible tubing, through a second 
?exible ?uid tubing said second ?exible ?uid tubing 
connected at one end thereof to the ?uid inlet tube 
means of said rotor vessel through said ?rst ?exible 
?uid conduit, the remaining end being coupled to said 
?rst ?exible-wall plastic pouch, which is adapted to 
contain washed blood cells; 

(e) a third ?exible ?uid tubing connected at one end 
thereof to the ?uid discharge tube of said vessel, the 
remaining end being coupled to a second ?exible-wall 
plastic pouch adapted to contain spent wash solution, 
said third ?exible ?uid tubing thereby providing a 
path of ?uid communication through said third ?exi 
ble tubing between the ?uid in said vessel, the dis 
charge means of said vessel, the second ?exible wall 
pouch, and the ?uid in said second ?exible-wall 
pouch, said second ?exible wall pouch being the only 
item in ?uid communication with said discharge 
means; 

(f) means to selectively control the ?ow of ?uid in said 
?rst and second ?exible tubings, whereby the sterile 
gas in said rotor vessel is transferred from said vessel 
by introduction of ?uid into the ?uid inlet tube means 
and sterile gas is stored in said second ?exible-wall 
plastic pouch to enable transfer of liquid from said 
rotor vessel back through said inlet tube means to said 
?rst ?exible wall plastic pouch. 

18. The apparatus of claim 1 7 wherein the sterilized gas 
is air. 

* * * * * 


