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57) ABSTRACT 

This invention relates to an improvement in disposable 
container units for liquid samples. The container units 
are particularly useful for the collection of blood spec 
imens. The container unit includes an elongated com 
pressible bulb member having an integral nozzle at 
tached thereto. An elongated storage volume or 
compartment having a closed and an open end and 
a small cross sectional area is also provided, the 
open end being in communication with the bulb 
member. If the container unit is held vertically 
upward, liquid in the bulb will not flow freely into 
the storage volume because of its small cross sec 
tional area. Similarly, if the storage volume con 
tains liquid and is turned upside down, the liquid 
will not flow from it into the bulb. The improvement 
comprises a re-entrant tube extending from the nozzle 
opening into the compressible bulb to prevent aspira 
tion of liquid in the bulb and to provide means for 
measuring the volume of sample in the container and 
for expelling excess sample. 

10 Claims, 1 Drawing Figure 
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3,809,068 
CONTAINER UNIT FOR LIQUID SAMPLE 

This application is a continuation of the co-pending 
and commonly assigned application Ser. No. 191,949 
of David I. Kosowsky for “Container Unit for Liquid 
Sample,' filed 22 Oct. 1971, now abandoned. 

FIELD OF THE INVENTION 
The invention relates to an improvement in container 

units for collecting, storing and treating liquid samples 
for analysis, particularly for the collection of blood 10 
samples. The invention of this application is an im 
provement in the container unit described and claimed 
in the co-pending application of Wesley G. Perry and 
James F. Marten, Ser. No. 105,930 filed Jan. 12, 1971 
entitled “Container Unit for Liquid Samples' and as 
signed to the assignee of the present application. 
BACKGROUND AND GENERAL DESCRIPTION 

OF THE INVENTION 
In the above-identified co-pending application a con 

tainer unit particularly useful in the collection of small 
blood samples for later automatic analysis is described. 
The container comprises a nozzle formed on one end 
of a compressible bulb. At the end of the bulb opposite 
the nozzle end a storage volume is formed. The volume 
of the bulb portion of the container is substantially 
greater than the storage volume. The storage volume is 
defined by a long, relatively thin tube or compartment 
whose diameter is chosen so that it is not "self 
venting' i.e., liquid samples ingested through the 
nozzle into the compressible bulb will not simply flow 
into the storage volume by gravity from the bulb 
portion if the container unit is positioned so that the 
longitudinal axis of the storage volume tube is 
positioned vertically. Rather they must be "shaken 
down' into the storage volume tube in the manner one 
shakes down a clinical thermometer. 
Once the blood sample is in the storage volume, how 

ever, it will remain therein during transit from the loca 
tion where the sample was taken to the analysis loca 
tion, despite the actual orientation during transit. 

In order to insure that sufficient sample had been col 
lected, the bulb, of the container unit heretofore dis 
closed was provided with an indicator on its side and 
was made of translucent material. When the unit was 
held vertically with the nozzle uppermost, the level of 
liquid collected could be observed with respect to the 
indicator and if more were required, air could be ex 
pelled from the bulb member and additional sample 
collected. This was done before shaking the sample 
down. After the sample was shaken down, any excess 
collected over that required to fill the storage volume 
was simply expelled from the bulb portion of the con 
tainer unit. 
While sample containers such as those described in 

the U.S. application of Perry et al. cited above have 
proved extremely useful, collection of samples some 
times required several squeezings of the bulb to collect 
the correct volume of sample. Liquid in the container 
would sometimes inadvertently be sprayed out of the 
unit. 
Further, the requirement of the prior unit that the 

sample be ingested into the bulb, measured, shaken 
down, and the excess expelled slowed down the collec 
tion process to some extent since it required that the 
nozzle be removed from the vicinity of the sample 
source. It became apparent that a means for determin 
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2 
ing the amount of sample without having to invert the 
container unit, was desirable. 
To this end, I have provided in container units of the 

type described in the Perry et al. application cited 
above, a re-entrant tube extending into the bulb por 
tion of the container of pre-determined length. The 
inner diameter of this type is of substantially the same 
diameter as the nozzle and its axis is coaxial with the 
nozzle axis. The length of the tube is chosen so that 
when the container unit is in the vertical position with 
the nozzle down, an amount of liquid in the bulb suffi 
cient to fill it to the end of the tube is substantially 
equal to the volume of the storage tube. 
As previously described, the container unit is prefer 

ably made of a transparent or translucent plastic mate 
rial so that both the end of the tube and the liquid may 
be seen through the walls of the bulb. 

In use, for example in collecting a blood sample, the 
bulb is compressed and the nozzle is placed in the 
blood to be collected. The bulb is allowed to expand, 
with the unit in the vertical position until a sufficient 
amount of liquid is collected to just reach the end of the 
tube. If a sufficient amount is not collected the first 
time, the nozzle is removed from the liquid and 
squeezed again. Because the liquid collected the first 
time will be below the level of the tube, it is not ex 
pelled by this second collapse of the bulb. The nozzle 
is again placed in the liquid to be collected and a sec 
ond amount is ingested into the bulb. This process may 
be repeated as often as is necessary to complete the 
collection of a sufficient sample. Thereafter the sample 
may be stored in the storage tube in the manner de 
scribed in the Perry et al. application. 

If an excess of sample is collected the unit need only 
be removed from the sample source and the bulb 
squeezed several times, expelling any excess to waste 
with the unit held vertically. The liquid below the end 
of the tube will not be expelled, thus automatically ob 
taining the desired sample volume in the container unit. 

Re-entrant tubes have heretofore been provided in 
disposable devices for liquid sample collection and par 
ticularly for blood collection. However, such tubes 
have usually been provided in conjunction with a baffle 
or collar to prevent blood pulled into the container by 
a suction line from entering directly into the suction 
line. They were not, so far as is known utilized in the 
measurement of a pre-determined volume. 

DESCRIPTION OF THE FIGURES 
A more complete description of the container unit 

made according to the invention is included in the fol 
lowing detailed description and the accompanying 
drawing in which: 
The drawing is a perspective view of the container 

unit of the invention. 

SPECIFIC DESCRIPTION OF ILLUSTRATED 
EMBODIMENT 

As shown in the drawing, the container unit of the in 
vention includes a squeezable bulb member, generally 
indicated at 10, having a nozzle 12 formed at one end 
thereof. The nozzle has a bore 12a extending through 
it. In the construction illustrated in the drawing, the 
container unit is made in two separable parts. The sam 
ple storage volume 14 is formed in the lower portion, 
generally indicated at 16. 
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The bulb unit 10 includes reinforcing collars 18 and 
20 formed at each end thereof. The sidewalls of the 
container intermediate these collars are semi 
transparent when formed of thin section plastic mate 
rial such as polyethylene or the like. 
A Luer taper is formed on the outside of the collar 

20 and mates with a corresponding taper formed by the 
interior surface 22a of the collar 22 which is formed at 
the upper end of the member 16. When the collar 20 
is nested within the collar 22, the Luer taper provides 
a liquid tight seal between the two members. 

O 

The storage member 16 also includes a card-like stiff 
ening member 23 which may be integrally formed with 
the storage tube or compartment 14 and the collar 22. 
As described in the Perry et al. application, sample 
identifying data may be written on or attached to this 
card. 
A cap 24 may be provided for the nozzle 12 to main 

tain the sterility of the container during storage, before 
use, and following use. As shown the cap is provided 
with a tapered base 24a which is a frictional fit over the 
nozzle 12. 
As so far described, the container unit shown in the 

drawing is, except for minor details, substantially the 
same as the container unit previously disclosed in the 
Perry et al. application cited above. 
The improvement which I have made consists in the 

addition to the foregoing structure of the tube 26. This 
tube, in manufacture, is molded integrally with the bulb 
member 10 and extends from the nozzle inwardly a pre 
determined distance as will be described. The bore in 
the tube 26 is coaxial with the bore in the nozzle 12a 
and of substantially the same diameter. 
The length and outer diameter of tube 26 are chosen 

so that the volume defined between the outside wall of 
the tube and the inside of the side wall and upper end 
wall of the bulb member 10 is equal or substantially so 
to the inside volume of the storage tube 14. The mea 
suring volume is essentially annular in shape, the cross 
section being equal to the inside cross section of the 
bulb member less the outside cross section of the tube 
26. This cross section is multiplied by the length of tube 
26 enclosed within the bulb member to determine the 
total measuring volume. It may, of course, be necessary 
to lengthen the tube slightly to account for reductions 
in volume resulting from rounding of the inside of the 
bulb member at its upper end. 

Prior to use, the three parts of the unit are assembled, 
the outside of collar 20 of the bulb member 10 engag 
ing the inside surface 22a of the collar 22 and the cap 
24 being on nozzle 12. If it is desired to use the unit to 
collect blood samples, the interior surfaces of the bulb 
member 10 and storage member 16 are desirably 
coated with an anti-coagulant. 
When it is desired to collect a sample of liquid, the 

cap 24 is removed and the unit is placed in an approxi 
mately vertical position, nozzle down. The side walls of 
the bulb unit 10 are squeezed together by finger pres 
sure to expel air, the end of nozzle 12 is placed in the 
liquid to be sampled and the side walls allowed to ex 
pand, sucking liquid into the bulb through the bore 12a 
in the nozzle 12 and through the bore in tube 26. When 
the liquid in the bulb member rises to a level such that 
it is at the top of the tube 26, the nozzle may be re 
moved from the liquid since an amount of liquid suffi 
cient to file the storage volume has been collected. 

If the side walls of the bulb 10 reach their fully 
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expanded condition without a sufficient volume of liq 
uid in the bulb member, the nozzle need merely be re 
moved from the liquid and the bulb collapsed by finger 
pressure and an additional amount of liquid collected. 
There is no danger that liquid already in the bulb unit 
will be accidentally expelled when the bulb is col 
lapsed, since the liquid level is below the level of the 
inner end of tube 26. 

If an excess of liquid is collected, this may be ex 
pelled simply by collapsing the bulb until all liquid 
above the inner end of the tube 26 is expelled. 

In this way it is possible, with the container unit in 
corporating the invention, to simply and conveniently 
collect a known volume of sample liquid in the bulb 
member. 
Following collection the container unit is inverted so 

that the sample liquid is in the bottom of the bulb mem 
ber surrounded, in part, by the collars 22 and 24. It may 
then be "shaken down" as described in the Perry et al. 
application previously cited for storage and the cap 24 
replaced. , 

When it is desired to analyze the sample, the bulb 10 
and cap 24 may be removed from the storage unit 16. 
The unit 16 may serve as a convenient sample con 
tainer in later processing. 

It will thus be apparent that the invention is an im 
provement in the container unit described in the Perry 
et al. application cited above which substantially in 
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creases the speed and convenience of use of the con 
tainer unit therein described. This is accomplished by 
providing a tube extending into the bulb member 
whose bore is coaxial with the bore of the nozzle and 
whose length is such that volume defined by the tube 
length and the area between the outside wall of the 
tube and the inside wall of the container is substantially 
equal to the storage volume of the unit. 
Having thus described the invention, I claim: 
1. In container apparatus for the collection of a se 

lected sample volume of liquid, and having 
i. a collection chamber with a first volume capacity 

therein in excess of said selected volume and ar 
ranged to have the pressure therein varied selec 
tively to aspirate said liquid thereinto, and to expel 
liquid therefrom, 

ii. a nozzle on said chamber with a bore therein com 
municating with the interior of said chamber, and 

iii. a compartment affixed to said chamber substan 
tially opposite said nozzle and having a maximum 
volume less than said first volume, 

the improvement comprising 
a tube within said chamber and having an open first 
end and having a bore therein in line with and con 
nected with said nozzle bore to be an extension 
thereof to said first end, the length of said tube to 
said first end defining, in the space exterior of said 
tube and within said chamber to a plane transverse 
to said tube bore at said first end and including said 
first end, a volume equal to said selected volume. 

2. Container apparatus as defined in claim 1 further 
characterized in that said collection chamber is squeez 
able and is self-expandable to vary the volume therein 
and thereby vary the pressure therein. 
3. Container apparatus as defined in claim 1 further 

characterized in that said collection chamber has side 
walls configured and arranged to be squeezed together 
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to diminish the volume therein and allowed to expand 
to restore said first volume capacity. 

4. Container apparatus as defined in claim 1 having 
the further improvement comprising 

first and second members each forming part of said 
chamber and together forming the entirety of said 
chamber, said first member including said nozzle 
and said tube, and said second member including 
said compartment, said first and second members 
being removably and replaceably separable and 
forming a fluid-tight seal between them when 
joined together. 

5. Container apparatus as defined in claim 1 further 
characterized in that said maximum volume of said 
compartment is equal to said selected volume. 

6. Container apparatus as defined in claim 1 further 
characterized in that at least said chamber is fashioned 
of material having sufficient transparency for viewing 
the level of liquid therein. 

7. Container apparatus as defined in claim 1 having 
the further improvement wherein said nozzle and said 
compartment are opposite each other on said chamber 
and said tube and the bore therein extend in line from 
said nozzle toward said compartment. 

8. Container apparatus as defined in claim 1 further 
characterized in that the interior of said compartment 
communicates with the interior of said chamber 
through an aperture which is sufficiently small, and in 
that the interior of said compartment is sufficiently 
fluid-tight except for said aperture, so that said com 
partment is not self-venting and said aperture blocks 
the free flow of said liquid between said chamber and 
said compartment. 

9. In container apparatus for the collection and stor 
age of a liquid, and having 

i. a chamber with a nozzle and arranged to have the 
internal pressure thereof changed for the selective 
aspiration of said liquid thereinto via said nozzle, 
with a minimal cross sectional area in said chamber 
larger than a first value and at least a first volume 
capacity within said chamber, and 

ii. a compartment affixed to said chamber and having 
a maximum second volume therein smaller than 
said first volume, the interior of said compartment 
communicating with the interior of said chamber 
through an aperture of lesser cross section than 
said first value, and being fluid tight except for said 
aperture, 
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6 
iii. with said aperture being sufficiently small, and the 

interior of said compartment being sufficiently 
fluid-tight except for said aperture, so that said 
compartment is not self-venting and said aperture 
blocks the free flow of said liquid between said 
chamber and said compartment, 

the improvement comprising 
a tube having a bore coaxial with said nozzle, said 
tube extending from said nozzle into said chamber 
for a tube length such that the chamber volume de 
fined between the outside surface of said tube, the 
side and end walls of said bulb member, and a 
plane including the end of said tube and perpendic 
ular to the tube length, bears a selected relation to 
said second volume. 

10. In container apparatus for the collection of a se 
lected volume of a liquid sample and which includes 

i. means forming a bulb member with a volume in ex 
cess of said selected value and arranged to have the 
pressure therein varied for aspirating said sample 
thereinto, 

ii. a nozzle having a bore therethrough attached to 
said bulb member with said nozzle bore extending 
to the interior of said bulb member and, 

iii. means forming an elongated storage volume for 
the liquid sample and having an open end and a 
closed end, the open end of the storage volume 
being in communication with the interior of said 
bulb member, the cross-sectional area of said stor 
age volume being sufficiently small so that a liquid 
sample ingested into said bulb member through 
said nozzle does not flow freely from said bulb 
member into the storage volume when said storage 
volume is positioned vertically with its open end 
upward and liquid contained in the storage volume 
does not flow freely into the bulb when said storage 
volume is positioned vertically with its open end 
downward, 

the improvement comprising a tube of predeter 
mined length and having a bore coaxial with said 
nozzle bore, said tube extending from said nozzle 
into said bulb member, the tube length being se 
lected such that the volume defined between the 
outside surface of said tube, the side and end walls 
of said bulb member, and a plane including the end 
of said tube perpendicular to the tube length, is 
substantially equal to said selected volume. 
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