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ABSTRACT OF THE DISCLOSURE 

This specification discloses a flask for use in obtain 
ing leukocyte from whole blood containing an antico 
agulant with the flask including a lower portion of Sub 
stantially horizontal extent that receives the red blood 
cells, a narrow vertical column of small horizontal croSS 
sectional area upstanding from the lower portion and 
which receives the leukocyte or white cells and an upper 
portion of large horizontal cross section that receives 
blood plasma. A tube is provided at one side of the 
lower portion for introducing mercury into the bottom 
thereof to raise the blood components to a desired level. 
A pipette is inserted through the plasma into the narrow 
column to withdraw the white cells aspiration. 

The present invention relates to the harvesting of white 
blood cells from heparinized whole blood and is con 
cerned primarily with a novel method and apparatus for 
achieving the harvest. 

Present day practice in this field may be characterized 
as requiring two centrifugations of the blood with a 
substance of high molecular weight being added before 
the first centrifugation. 
The present invention has as a highly important ob 

ject the provision of a method and apparatus whereby 
the 'white cells of heparinized whole blood may be sep 
arated and harvested in a pure state with but a single 
centrifugation and without the addition of any susbtances 
to the blood. 

Red blood cells constitute about forty percent of whole 
blood. Leukocyte or white blood cells are present in a 
proporotion of about one-half of one percent. Plasma 
makes up the remaining fifty-nine to sixty percent. When 
heparinized whole blood is centrifuged in accordance 
with present day practice, the small percentage of white 
cells forms a thin layer commonly known as a buffy coat 
immediately over the top of the red blood cells. An im 
portant object of the present invention is to provide in a 
method of the type noted the step of transforming this 
thin layer into a narrow vertical column of leukocytes 
which may be readily harvested by aspiration. 

In more detail, the invention has as an object the pro 
vision of a method of the character indicated which in 
cludes the step of centrifuging heparinized whole blood 
to form a mass of red blood cells at the bottom, a narrow 
column of white blood cells upstanding from the red 
blood cells, and a mass of plasma above the column and 
then harvesting the white blood cells by aspiration 
through the plasma. 

Another object is to provide in a method of the type 
noted the step of accurately controlling the level con 
stituting the line of demarcation between the red and 
white cells so that the latter may be harvested with the 
definite assurance that they will be in a pure state. This 
step may be carried out by introducing a required amount 
of a liquid of high density and chemically inert with re 
spect to the blood, such as mercury, beneath the red 
blood cells. 
As mentioned above, it is of course important to main 

tain a clear line of demarcation between the red blood 
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cells and the leukocytes. To this end, the method of 
this invention provides for the gradual diminution of the 
horizontal cross-sectional area of the red blood cells to 
their uppermost level at which point the narrow col 
umn of white blood cells begins. 
Another important object in view is to provide ap 

paratus for carrying out the above method with the ap 
apparatus taking the form of a flask of what might be 
called a vertical dumbbell like formation. This flask com 
prises a bottom portion having an upper conical wall, 
the narrow end of which is joined to a tubular neck hav 
ing a small bore with the upper end of the neck being 
joined into the small end of the lower conical section of 
an upper portion. The upper and lower portions and the 
intermediate neck are preferably integrally formed from 
any suitable transparent material such as glass. 
Another object is to provide in a flask of the character 

aforesaid a lower portion or member the conical wall 
of which is formed with a passage through which extends 
a vertically disposed tube the lower free end of which 
is Spaced slightly from the bottom of the flask. This tube 
is adapted to receive the mercury aforesaid. 

In accordance with the present invention, the upper 
flask member terminates in an open top. A pipette of an 
external diameter less than the bore of the neck is passed 
through this open top and plasma in the upper portion 
into the neck with the lower end of the pipette being 
disposed slightly above the joinder of the neck to the 
conical end of the bottom section. Leukocytes are as 
pirated through this pipette. 

Various other more detailed objects and advantages 
of the invention such as arise in connection with carry 
ing out the above noted ideas in a practical embodi 
ment Will in part become apparent and in part be here 
inafter stated as the description of the invention proceeds. 

For a more complete understanding of the invention, 
reference may be had to the following description and 
accompanying drawing, wherein: 

FIG. 1 is a side elevation of a leukocyte flask de 
signed in accordance with the principles of this invention. 

FIG. 2 is a vertical section through the flask of FIG. 
1 with the components of blood illustrated as being 
received therein and the pipette in position for harves. ing the leukocytes. 

FIG. 3 is a horizontal section taken about on the 
plane represented by the line 3-3 of FIG. 1. 

Referring now to the drawing, the leukocyte flask of 
this invention is referred to in its entirety by the refer 
ence character F. It comprises three main portions or 
elements which are integrally connected. It may be made 
of glass or any other material having the required prop 
erty of transparency so that a user may readily ascertain 
the condition of the blood components which obtain 
therewithin. 
The flask F comprises a lower section 10, an inter 

mediate neck 11, and an upper section 12. 
The lower section 10 includes a flat bottom wall 13, the peripheral edge of which is integrally joined to a 

cylindrical Wall portion 14. Integrally joined to the upper 
edge of the latter along the line represented at 15 is a 
conical section 16 having a small end at 17. 
The neck 11 is joined to the conical section 16 at 17 

and has a small bore 18. By way of example, it is noted 
that this bore 18 may have a diameter of 2.5 to 3 mm. 
The neck 11 will have a vertical extent that is related 

to the volume of blood that is handled in any single 
operation. Thus, with a cylindrical portion 14 having a 
vertical extent of 27 mm. and the conical portion 16 a 
vertical extent of 18 mm., the neck 11 should have an 
extent of about 45 mm. 
The upper end of the neck 11 is indicated at 19 and 
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integrally joined thereto is the smaller end of the conical 
section 20 constituting a part of the upper member 12." 
The wider end of the conical section 20 is represented 
by the line 21 and integrally joined thereto is a cylindrical 
portion 22. The upper end of the latter is rounded as 
indicated in 23 and joined to a cylindrical portion 24 
of reduced diameter. The latter terminates in a bead 25 
which defines an open top. 
To complete the specifications for the flask, it is noted 

that with the dimensions for the lower member 10 and 
neck 11 as given, the conical section 20 should have a 
vertical extent of 18 mm., the cylindrical portion 22 a 
vertical extent of 31 mm., and the reduced cylindrical 
portion 24 a vertical extent of 11 mm. Thus, with the 
flask F having an overall vertical extent of about 160 
mm., the neck 11 has an extent of about 45 mm. It is 
also notable that the cylindrical sections 14 and 22 have 
outside diameters of about 35 mm. and a wall thickness 
of about 2 mm. 
The conical section 16 of the bottom member 10 is 

formed with a vertical passage 26 through which passes 
a tube 27, the lower free end 28 of which is spaced 
slightly above the bottom wall 13. 

In use, whole blood containing an anticoagulant, such 
as heparin or sodium citrate, is introduced into the flask i 
F and centrifuged. This results in red blood cells such 
as represented at 29, in FIG. 2, filling the lower member 
10 substantially up to the line 17. Luekocytes or white 
blood cells indicated at 30 fill the bore 18 of the neck 11 
substantially up to the point 19, and plasma represented 
at 31 fills the upper section 12 up to the level represented 
at 32. 

Before this separation is achieved, mercury is intro 
duced through the tube 27 to build up a layer 33 of 
mercury of about one centimeter in thickness. After the 
blood is centrifuged, mercury may be added or with 
drawn so that the lower level of the white cells 30 in the 
neck 11 will be positioned substantially at the line 17. 
A pipette 34 is then passed through the open top defined 
by the bead 25 and plasma 37 is passed into the bore 18 
so that the lower end of the pipette 34 is represented at 
35 and is disposed just above the line 17. The white blood 
cells 30 may then be withdrawn by aspiration and har 
vested in a substantially pure state. 
While a preferred specific embodiment of the invention 

is hereinbefore set forth, it is clearly understood that the 
invention is not to be limited to the exact constructions, 
inventions and steps illustrated and described, because 
various modifications of these details may be provided 
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in putting the invention into practice within the purview 
of the appended claims. 
What is claimed is: 
1. In the separation of white blood cells from whole 

blood containing an anticoagulant, the method compris 
ing the steps of dividing a quantity of whole blood into 
a formation providing a lower mass, a narrow vertical 
mass, and an upper mass, introducing mercury beneath 
the mass of blood to a desired level, then centrifuging 
the blood to separate the components thereof so that the 
red blood cells occupy the space formerly occupied by 
the lower mass, the white blood cells assume the posi 
tion of the narrow column, and plasma occupies the space 
of the upper mass, adjusting the line of demarcation be 
tween the red blood cells and the white blood cells by 
varying the quantity of mercury, and then withdrawing 
the white blood cells from the narrow column by aspira 
tion. 

2. In a leukocyte flask for separating white blood cells 
from whole blood containing an anticoagulant, a lower 
section having an upper conical portion, a vertical neck 
having a bore with its lower end integrally joined to the 
upper end of said conical portion, and an upper section 
having a lower conical portion, the smaller end of which 
is integrally joined to the upper end of said neck of said 
upper and lower portions and said neck being propor 
tioned so that after blood received therein is centrifuged, 
red blood cells will substantially fill the lower portion, 
white blood cells will fill the bore of the neck, and plasma 
will be contained in the upper portion, the said lower 
section having a flat bottom wall together with a tube 
passing through the conical portion of said lower section 
and terminating substantially near above said bottom 
wall. 
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