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(54) Container for centrif uging blood 

(57) A containerfor use in centrifuging 
blood and labeling the separated red 
cells comprises a tube (50) having a 
central chamber (32) and a lower por-
tion (1) provided with an aperture (10) 
in which a weir (19) is supported and 
extends into the central chamber (32). 
The weir has a central channel (40). A 
resilient plug (17) seals the aperture 
(10). 
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SPECIFICATION 

Red cell labeling vial 

£ The present invention relates to a container means, 
comprising a container tube, a first resilient plug, 
and a weir; said containertube comprising a central 

r chamber wall defining a central chamber and a 
lower chamber wall having a first container aper-

10 ture; said weir being supported within said first 
aperture; said weir extending into said central 
chamber; said weir comprising a channel wall 
defining a central channel through said weir; said 
first resilient plug sealingly engaging said first 

15 container aperture. 
The container of this invention is useful as a vial 

for drawing a patient's blood, centrifuging the blood 
and then labeling the red blood cells with Tc-99m. 
The container may be sterilized and then sealed with 

20 an internal sub-atmospheric pressure 
The container of this invention will be described in 

more detail with reference to the accompanying 
drawings which show an illustrative embodiment of 
the invention. 

25 In the drawings: 
Figure 1 is a cross sectional view of a preferred 

embodiment centrifuge container tube of the inven-
tion. 

Figure 2 is a cross sectional view of a centrifuge 
30 container tube supported by a hypodermic syringe 

needle holder in accordance with the invention. 
In a preferred embodiment of the invention there 

is a centrifuge tube container as shown in Figure 1. 
The container 50 has a first end member 1, a 

35 second end member 2 and a central member 3. The 
first end member is integrally attached to the central 
member. The second end member is integrally 
attached to the central member. 

The central member 3 is substantially cylindrical 
40 around a central centrifuge tube container axis A-A. 

The central member 3 has an outer cylindrical wall 
surface 30 and a cylindrical wall inner surface 31. 
The central member inner surface 31 defines a 
central member inner chamber 32; 

45 The second end member 2 has a second end inner 
surface 21, second end upper outer side surface 20, 
second end lower outer side surface 22, second end 
top surface 23, second end outer flange 24, second 
end plug means 25 and second end seal means 26; 

50 The second end inner surface 21 is cylindrical 
around the central container axis, A-A and defines a 
second end inner channel 21 therewithin. 

The second end inner channel 27 is in fluid flow 
communication with the central member inner 

55 chamber 32. 
The first end member 1 has a first end inner 

surface 11, first end upper side surface 12 and first 
end lower side surface 13, first end bottom surface 
14,first end outerflange 15,first end inner flange 16, 

60 first end plug means 17, first end seal means 18 and 
^ weir 19. 
. Thefirstend innersurface 11 being cylindrical 
s around the central container axis A-A and defining a 
5 first end inner channel 10 therewithin. 

65 Thefirstend inner channel 10 is in fluid flow 

communication with the central member inner 
chamber 32; 

The second end side surface 22 is integrally joined 
to the central member outer cylindrical wall surface 

70 30. 
The second end inner surface 21 is integrally 

joined to the central member inner cylindrical wall 
surface 31. 

The second end outer flange 24 extends away 
75 from the central container axis A-A and is integrally 

connected to the second end upper side surface 20. 
The second end outerflange 24 is integrally 

connected to the second end lower side surface 22 
along a circular curved portion of the second end 

80 lower side surface. The circular curved portion of the 
second end lower side surface 22 has a central axis 
which is coaxial with the central container axis A-A. 

The second plug means 25 comprises a central 
cylindrical member 28 having a channel 29 extend-

85 ing diametrically through the central cylindrical 
member, and a lip 33 extending circumferentially 
around and integrally attached to the central cylin-
drical member. 

The second plug central cylindrical member 28 
90 engages the second end inner surface 21 in fluid 

sealing contact. The second plug lip 33 engages the 
second end top surface 23 in fluid sealing contact. 

The second end seal means 26 has a cylindrical 
side member 34 and a circular top member 35. 

95 The second end seal side member 26 has a lower 
flange 36. 

The lower flange of the second end seal side 
member 34 engages the second end outer flange 24. 

The second end seal top member35 presses 
100 against the second plug lip 33 forcing the lip 33 

against the second end top surface 23, thereby 
forming a vacuum tight seal diametrically across the 
central container axis A-A in the plane of the second 
end top surface 23. 

105 Thefirstend upper side surface 12 is integrally 
joined to the central member outer cylindrical wall 
surface 30. 

Thefirstend innersurface 11 in integrally joined to 
the central member inner cylindrical wall surface 31. 

110 The first end outerflange 15 extending away from 
the central container axis A-A and integrally con-
nected to the first end lower side surface 13. 

Thefirstend outerflange 15 is integrally con-
nected to the first end upper side surface 12 along a 

115 circular curved portion of thefirstend upper side 
surface 12. The circular curved portion of the first 
end upper side surface 12 has a central axis which is 
coaxial with the central container axis A-A. 

The first plug means comprising a cylindrical 
120 member 17. 

The first end seal member 18 comprises a cylin-
drical side member 37 and a circular bottom mem-
ber 38. The first end seal side member has a lower 
flange 39. The lower flange 39 of the first end seal 

125 side member engages the first end outer flange 15. 
Thefirstend bottom member 38 presses against the 
first plug cylindrical member 17 forcing the first plug 
17 against the first end bottom surface 14 thereby 
forming a vacuum tight seal diametrically across the 

130 central container axis A-A in the plane of the first end 
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bottom surface 14. 
The weir 19 has a support flange 42, a plurality of 

centering flanges 43 and a central weir channel 40 
defined by inner weirwall 41. 

5 The central weir channel 40 is in fluid flow 
communication with the central member inner 
chamber 32. 

The weir 19 has a central axis which is coaxial with 
the central container axis A-A. 

10 Another preferred embodiment of the invention is 
shown in Figure 2. The container 150 is shown with a 
hypodermic syringe needle holder 201. The 
hypodermic syringe needle 202 is supported by the 
holder 201 and penetrates the second end plug 

15 means 125. 
The container 150 has a first end member 101, a 

second end member 102 and a central member 103. 
The first end member is integrally attached to the 
central member. The second end member is integ-

20 rally attached to the central member. 
The central member 103 is substantially cylindrical 

around a central centrifuge tube container axis A-A. 
The central member 103 has an outer cylindrical wall 
surface 130 and an inner cylindrical wall surface 131. 

25 The central member inner surface 131 defines a 
central member inner chamber 132. 

The second end member 102 has a second end 
inner surface 121, second end top surface 123, 
second end outerflange 124, second end plug 

30 means 125 and second end seal means 126. 
The second end inner surface 121 is cylindrical 

around the central container axis, A-A. 
The first end member 101 has a first end inner 

surface 111, first end upper side surface 112 and first 
35 end lower side surface 113, first end bottom surface 

114,first end outerflange 115, first end plug means 
117, first end seal means 118 and weir 119. 

The first end inner surface 111 being cylindrical 
around the central container axis A-A and defining a 

40 first end inner channel 110therewithin. 
The first end inner channel 110 is in fluid flow 

communication with the central member inner 
chamber 132. 

The second end outerflange 124 extends away 
45 from the central container axis A-A. 

The second plug means 125 comprises a central 
cylindrical member 128 having a channel 129 ex-
tending diametrically through the central cylindrical 
member, and a lip 133 extending circumferentially 

50 around and integrally attached to the central cylin-
drical member. 

The second plug central cylindrical member 128 
engages the second end inner surface 121 in fluid 
sealing contact. The second plug lip 133 engages the 

55 second end top surface 123 in fluid sealing contact. 
The second end seal means 126 has a cylindrical 

side member 134 and a circular top member 135. 
The second end seal side member 126 has a lower 

flange 136. 
60 The lowerflange 136 of the second end seal side 

member 134 engages the second end outerflange 
124. 

The second end seal top member 135 presses 
against the second plug lip 133 forcing the lip 133 

65 againstthe second end top surface 123, thereby 

forming a vacuum tight seal diametrically across the 
central container axis A-A at the second end top 
surface 123. 

The first end upper side surface 112 is integrally 
70 joined to the central member outer cylindrical wall < 

surface 130. 
The first end inner surface 111' is integrally joined 

to the central member inner cylindrical wall surface 5 

131. 
75 The first end outer flange 115 extending away 

from the central container axis A-A and integrally 
connected to the first end lower side surface 113. 

The first end outerflange 115 is integrally con-
nected to the first end upper side surface 112 along a 

80 circular curved portion of the first end upper side 
surface 112. The circular curved portion of the first 
end upper side surface 112 has a central axis which 
is coaxial with the central container axis A-A. 

The first plug means 117 comprising a cylindrical 
85 member 152 and a lip 151. 

The first end seal member 118 comprises a 
cylindrical side member 137 and a circular bottom 
member 138. The first end seal side member has a 
lowerflange 139. The lowerflange 139 of the first 

90 end seal side member engages the first end outer 
flange 115. The first end seal bottom member 138 
presses against the first plug cylindrical member 152 
forcing the first plug lip 151 againstthe first end 
bottom surface 114thereby forming avacuum tight 

95 seal diametrically across the central container axis 
A-A in the plane of thefirst end bottom surface 114. 

The first weir 119 has a central weir channel 140 
defined by inner weirwall 141. 

The central weir channel 140 is in fluid flow 
100 communication with the central member inner 

chamber 132. 
The weir 119 has a central axis which is coaxial 

with the central container axis A-A. 
The inner weir wall 141 is integrally connected to 

105 the first end inner surface 111. 
A preferred method of using the container of the 

invention is as follows: 
(i) Draw patient's blood into a partially evacuated 

tube containing a lyophilized formulation compris-
110 ing sodium heparin, stannous fluoride, sodium 

citrate, and ascorbic acid, and mix the contents 
gently. 

(ii) Add saline solution to the tube (and withdraw 
the same volume of air to prevent any pressure build 

115 up in the tube. Then rotate the tube a few times. 
(iii) Centrifuge the tube. 
(iv) Withdraw the supernatant through the weir 

and discard it. 
(v) Add the necessary technetium-99m activity 

120 (as Na+Tc0_
4) in saline solution to the receptacle 

and then add sodium hypochlorite to the solution. 
The receptacle is mixed gently for 5 minutes. 

(vi) Inject the patient with the labeled red blood 
cells blood. 

125 The blood may be drawn for step (i) by placing the 
container in a hypodermic syringe needle holder (for 
example the product sold under the trademark: 
VACUTAINER holder, trademark owned by Becton 
Dickinson) as should in Figure 2, afterthe hypoder-

130 mic syringe needle has penetrated the patient's skin. 
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In placing the container in the hypodermic syringe 
needle holder the hypodermic needle penetrates the 
plug (plug means 125 in Figure 2). The vacuum in the 
container draws the blood from the patient into the 

'5 central member inner chamber 132. 
The supernatant is withdrawn in step (iv) above by 

holding the container vertically with the weir end 
r down. A syringe needle is then moved into the 

central weir chamber and the supernatant with-
10 drawn. The container contents is thus lowered to 

level L (shown in Figure 1). 
The labeled cells may be injected into the patient 

forthe purposes of step (vi) by withdrawing the 
labeled cells out ofthe central member inner 

15 chamber with a hypodermic syringe. The syringe 
needle penetrates a plug and enters the central 
member inner chamber. The blood thus withdrawn 
from the central member inner chamber is injected 
into the patient. 

20 The use ofthe invention may be by first mixing a 
blood sample with a formulation comprising anti-
coagulant, stannous ion and buffer. It is preferred 
that the blood sampling and mixing be accom-
plished with a single container. This is readily 

25 accomplished by supplying the formulation in a 
partially evacuated container which when coupled 
with a hypodermic needle can be used to obtain the 
necessary blood sample. 

Saline solution is added to the mixture, and the 
30 mixture is shaken and centrifuged to pack the red 

blood cells. 
After centrifugation, the supernatant is separated 

from the red blood cells. This can be accomplished 
by withdrawing either the supernatant or the red 

35 blood cells from the container. It is preferred that 
supernatant be withdrawn and discarded, and that 
the process continue in the same container. 

Labeling of the red blood cells is accomplished by 
mixing radioactive pertechnetate ion (99mTc.04) and 

40 oxidizing agent with the red blood cells. The radioac-
tive pertechnetate ion is readily obtainable as a 
saline solution of radioactive sodium pertechnetate 
by elution of commercial generators with saline; 
see, for example, United States patent 3,920,995, 

45 issued November 18,1975. 
The oxidizing agent and pertechnetate ion can be 

mixed first and then mixed with the red blood cells 
or they can be mixed with the red blood cells 
separately, without regard to which is added first. 

50 The weir is adapted to provide for leaving a known 
volume of red blood cells in the container. The 
height ofthe weir is made so that upon collecting a 
predetermined amount of blood, most ofthe red 
blood cells will be contained below this weir after 

55 centrifuging and all ofthe plasma will be above the 
weir. 

The most preferred material of construction forthe 
container is glass. For economic reasons plastic may 
be used, but glass holds a vacuum better. The vacum 

60 inside the container before taking the patient's blood 
is 16-17 in. Hg. In a most preferred embodiment of 
the invention the weir is made of rigid or semi-rigid 

= plastic such as polypropylene. The plugs are prefer-
ably constructed of flexible plastic or rubber. The 

65 seals preferably are constructed of metal or plastic. 

When a plastic seal is used the plastic may be heat 
formed to the container. 

It is within the scope ofthe invention to provide a 
container having only a first plugged end with a 

70 weir. The second end would not have an opening. 
More preferred is to provide a container having two 
apertures, one on each end. Both plugged. This is 
advantageous during removal ofthe labeled red 
blood cells from the container with a syringe. The 

75 syringe may penetrate one end while a venting tube 
penetrates the other end to avoid a build up of 
vacuum. 

Although, less convenient a venting needle and a 
syringe hypodermic needle may both be positioned 

80 into the weir channel. 
Where the seal means ofthe present invention are 

constructed of metal a circular perforation is pro-
vided in its center. The center ofthe circular 
perforation being located on the axis A-A. The 

85 portion within the circular performation may be 
removed priorto penetrating the plug means there-
under. 

CLAIMS 
90 

1. A container means, comprising a container 
tube, a first resilient plug, and a weir; said container 
tube comprising a central chamber wall defining a 
central chamber and a lower chamber wall having a 

95 first container aperture; said weir being supported 
within said first aperture; said weir extending into 
said central chamber; said weir comprising a chan-
nel wall defining a central channel through said 
weir; said first resilient plug sealingly engaging said 

100 first container aperture. 
2. The container of claim 1 wherein said contain-

er tube further comprises an upper chamber wall 
having a second container aperture and a second 
resilient plug, said second resilient plug sealingly 

105 engaging said second container aperture. 
3. The container of claim 1 or 2 wherein said weir 

further comprises at least one centering flange. 
4. The container of claim 1,2 or 3 wherein said 

weir further comprises a support flange. 
110 5. The container of claim 1,2,3 or 4 wherein said 

weir is integrally connected to said central chamber 
wall. 

6. The container of any one ofthe preceding 
claims wherein said container tube is made of glass. 

115 7. The container of any one ofthe preceding 
claims wherein said weir is made of rigid or 
semi-rigid plastic material. 

8. The container of any one ofthe preceding 
claims in combination with a hypodermic syringe 

120 needle and a hypodermic syringe needle holder 
whereby said hypodermic syringe needle extends 
into said central chamber and said hypodermic 
syringe needle holder supports said container tube. 

9. The centrifuge tube container of claim 1 
125 comprising a first end member, a second end 

member and a central member, said first end 
member being integrally attached to said central 
member, said second end member being integrally 
attached to said central member; 

130 said central member being substantially cylindric-
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al having outer and inner cylindrical wall surfaces; 
said second end member comprising a second 

end inner surface, second end upper side surface, 
second end lower side surface, second end top 

5 surface, second end outer flange, second end plug 
means and second end seal means; 

said second end inner surface being cylindrical 
around said central container axis and defining a 
second end inner channel therewithin; 

10 said second end inner channel being in fluid flow 
communication with said central member inner 
chamber; 

said first end member comprising a first end inner 
surface, first end upper side surface, first end lower 

15 side surface, first end bottom surface, first end outer 
flange, first end inner flange, first end plug means, 
first end seal means and weir means; 

said first end inner surface being cylindrical 
around said central container axis and defining a 

20 first end inner channel therewithin; 
said first end inner channel being in fluid flow 

communication with said central member inner 
chamber; 

said second end side surface being integrally 
25 joined to said central member outer cylindrical wall 

surface; 
said second end inner surface being integrally 

joined to said central member inner cylindrical wall 
surface; 

30 said second end outer flange extending away from 
said central container axis and integrally connected 
to said second end upper side surface; 

said second end outer flange being integrally 
connected to said second end lower side surface 

35 along a circular curved portion of said second end 
lower side surface; said circular curved portion of 
said second end lower side surface having central 
axis which is coaxial with said central container axis: 

said second plug means comprising a central 
40 cylindrical member having a channel extending 

diametrically through said central cylindrical mem-
ber, and a lip extending circumferentially around 
and integrally attached to said central cylindrical 
member; 

45 said second plug central cylindrical member en-
gaging said second end inner channel in fluid 
sealing contact; 

said second end seal means comprising a cylin-
drical side member and a perforated circular top 

50 member; 
said second end seal side member having a lower 

flange; 
said lower flange of said second end seal side 

member engaging said second end outer flange; 
55 said second end seal member perforated top 

member presses against said second plug lip forcing 
said lip against said second end top surface, thereby 
forming a vacuum tight seal; 

said first end side surface being integrally joined 
60 to said central member outer cylindrical wall sur-

face; 
said first end inner surface being integrally joined 

to said central member inner cylindrical wall sur-
face; 

65 said first end outerflange extending away from 

said central container axis and integrally connected 
to said first end upper side surface; 

said first end outerflange being integrally con-
nected to said first end lower side surface along a 

70 circular curved portion of said first end upper side -
surface; said circular curved portion of said first end 
upper side surface having central axis which is 
coaxial with said central container axis, 

said first plug means comprising a cylindrical 
75 member; 

said first end seal member comprises a cylindrical 
side member and a circular bottom member, said 
first end seal side member having a lower flange; 
said lower flange of said first end seal side member 

80 engaging said first end outerflange; said first end 
bottom member pressing against said first plug 
cylindrical member forcing said first plug against 
said first end bottom surface thereby forming a 
vacuum tight seal diametrically across said central 

85 container axis at said first end bottom surface; said 
weir having a support flange, a plurality of centering 
flanges and a central weir channel defined by an 
inner weirwall; 

said central weir channel being in fluid flow 
90 communication with said central member inner 

chamber; 
said weir having a central axis being coaxial with 

the central container axis. 
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