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ABSTRACT OF THE DISCLOSURE 
A capped sediment container for initially containing 

sediment laden liquid and for use with a centrifuge adap 
ted to fractionate the liquid and separate the sediment 
therefrom. The combination includes a substantially 
hollow sediment container having an open end and a 
closed end de?ning a reservoir for receiving the sediment 
collected during centrifugation of the liquid. The reservoir 
is so constructed and arranged as to retain a predetermined 
quantity of the liquid therein ‘by surface tension and 
atmospheric pressure. A cap is mounted on the open end 
and the cap and the container ‘de?ne connecting means to 
connect the cap with the container and seal the liquid 
therein. The method of use of said cap container to frac 
tionate a liquid is also de?ned herein. 
I 

This invention relates to an improved centrifugation 
container and cap therefor as well as a procedure for 
analyzing the solid phase of liquid suspensions such as 
urine. 

According to accepted and somewhat standardized pro 
cedure for preparing and examining urinary sediment, a 
predetermined volume of a specimen, ordinarily 10 to 15 
mls., is poured into a test tube. This tube is centrifuged 
until the sediment is concentrated at the bottom. Follow 
ing centrifugation, the supernatant material is decanted, 
aspirated or pipetted or otherwise poured oif. The minute 
amount of solid sediment is allowed to remain together 
with anywhere from one drop to one ml. of residual 
supernatant. Under the circumstances, the amount of 
supernatant left at the bottom of the tube is not readily 
controlled by the operator; and some operators may re 
move all of the supernatant and then pipette a measured 
amount of the supernatant back into the test tube. At this 
time, the sediment is thoroughly suspended in the superna 
tant by either corking the test tube and shaking it, or by 
?icking the bottom of the test tube with the ?nger, or by 
stirring the sediment with a pipette or stirring rod. A small 
amount of the suspended sediment is drawn up into a 
pipette and one drop is deposited on a microscope slide. 
The remaining sediment is retained in the test tube until 
after microscopic examination of the ?rst drop. A cover 
glass may be placed over the drop of sediment on the 
slide before the preparation is examined under the micro 
scope. At some laboratories, a small amount of stain may 
be added to the sediment remaining in the test tube to 
facilitate the examination process. If there is any concern 
over the adequacy of the drop being examined, the sedi 
ment in the test tube is resuspended and another drop is 
placed on a fresh slide for examination. The microscope 
slide and cover glass are usually discarded together with 
any disposable pipettes employed while the glass test tube 
and other reusable items are washed and cleaned between 
tests. Thus, the large number of steps required to be per 
formed and the di?iculty of maintaining control as to 
the quantity and uniformity of suspended sediment from 
test to test will be readily evident. 

It is, therefore, a principal object of this invention to 
provide improved techniques for the analysis and exami 
nation of sediment of liquid such as urine. 
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Another object is to provide a means for obtaining re 

peatable, standard concentrations of sediment resuspended 
in supernatant liquid without the need for pipetting ap 
paratus or pipetting operations. 

Another object is to provide a container and cap combi 
nation in which the container has a reservoir adapted to 
effectively and automatically isolate the sediment from 
the supernatant following centrifugation and fractionation. 
A further object is to provide an improved cap con 

struction for such applications in which a transparent 
plate forms part of the cap to conveniently examine speci 
mens in the associated container without the need for a 
separate microscope slide. 

Still another object is to provide standard and repro 
ducible volumes and concentration ratios of sediment re 
suspended in supernatant liquid for microscopic examina 
tion of urine. 

With these and other objects in mind, reference is made 
to the attached drawings in which: 

FIG. 1 is a wide elevational view of the sediment con 
tainer and cap of this invention; 

FIG. 2 is a cross-sectional view taken along the line 
2—2 of FIG. 1; 

FIG. 3 is a cross-sectional view taken along the line 
3-3 of FIG. 1; 

FIG. 4 is a longitudinal sectional view of the container 
with cap removed in the process of being ?lled to a pre 
determined level with the liquid specimen to be examined; 
FIG. 5 is another longitudinal sectional view of the 

?lled container sealed with the cap and in a position simu 
lating centrifugation about a vertical axis; 

FIG. 6 is a longitudinal sectional view of the container 
{following centrifugation with the cap and supernatant re 
moved and the sediment together with a small amount of 
supernatant ?uid held in the reservoir by surface tension 
and atmospheric pressure; 

FIG. 7 is a longitudinal sectional view of the container 
recapped and in an upright position at which it is adapted 
to be shaken several times to create a uniform resuspen 
sion of sediment in the remaining supernatant for prepar 
ing a microscope slide according to one embodiment of 
this invention; 
FIG. 8 is a longitudinal sectional view showing the re 

suspended sediment being transferred from the reservoir 
onto the slide portion of the cap by tapping the container 
on the cap to free the sediment from the reservoir; 
FIG. 8A is a sectional view of another and somewhat 

preferred embodiment of cap having a lowered slide por 
tion showing the drop of sediment compressed by a cover 
slip to obtain precise volume control; 

FIG. 9 is a longitudinal sectional view similar to FIG. 
7 with the container recapped and in an inverted position 
to create a uniform resuspension of sediment in the re 
maining supernatant ?uid in accordance with another em 
bodiment by which the sediment is examined on a conven 
tional slide; and 
FIG. 10 is a longitudinal sectional view showing the 

resuspended sediment ‘being poured from the cap onto a 
microscope slide. 

Basically, this invention contemplates a sediment con 
tainer 20 and cap 21 which are adapted to be assembled 
as a compact unit when centrifuging and examining a 
liquid specimen. Although many sediment laden liquids 
are adapted to be handled, this invention is particularly 
applicable to the examination of the solid phase of urine. 
The sediment container 20 is essentially a hollow tube 

having an upper cylindrical section 23, an intermediate 
downwardly and inwardly tapered section 24 and a lower 
reduced reservoir 25 in which the sediment is collected 
during centrifugation. The upper open end of the con 
tainer 20 has an upwardly and outwardly extending taper 
26 and possesses a substantial knife edge to facilitate pour 
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ing of the contained liquid and prevents it from running 
down the exterior of the tube onto the hands of the 
operator. The reduced nature of the reservoir 25 ad 
vantageously retains the sediment and a small amount 
of the supernatant liquid therein as a result of the com 
bined effects of surface tension and atmospheric pressure 
when the supernatant is decanted or otherwise removed. 
A depending skirt 22, substantially concentrically ar 
ranged relative to the reservoir 25 and its flat base 27, 
enables the sediment container 20 to stand by itself on 
a substantially ?at surface without the aid of a test tube 
rack or other supporting apparatus. The exterior of the 
cylindrical section 23 may be provided with a circumfer 
entially extending rib 28 or conversely a groove to serve 
as a convenient indication of the desired amount of liquid 
to be placed in the container 20. Alternatively, a shoulder 
may be provided on the cylindrical section by a change in 
internal or external diameter at this location. 

Reference is now made to the cap 21 which is provided 
with an outer substantially cylindrical skirt 30 and a sub 
stantially concentric inwardly spaced central portion 31. 
The skirt is formed with an annular shoulder 32 and is 
adapted to sealingly engage the exterior of the open end 
of the container 20 in snug ‘?t with the shoulder 32 rest 
ing on the upper edge of container 20. The central portion 
31 of the cap 21 is hollowed for ease of molding and in 
cludes a plateau serving as a microscope ?at slide 33 on 
which the sediment may be placed for examination after 
centrifugation. The other end of the cap 21 has a ?at face 
34 so that the cap may ‘be advantageously placed on a 
horizontal surface whereby the slide 33 will be horizontal 
and in a position to receive and retain sediment for micro 
scopic examination. The space between the skirt 30 and 
central portion de?nes an annular -well or recess 35 for 
deliberately receiving sediment or any over?ow from the 
slide 33. The shoulder 36 may be employed to conven 
iently nest in a slide holder (not shown) to facilitate ex 
amination of the sediment under a microscope. 
To further standardize quantitative examination, the 

present invention contemplates standardized and repro 
ducible depths of specimen under microscopic examina 
tion While preserving concentration ratios. In accordance 
with one embodiment, this is accomplished by lowering 
the slide 33 :below the upper edge of the skirt. In FIG. 
8A, this cap construction is illustrated with corresponding 
parts being identi?ed with like numerals bearing an ac 
companying subscript a. A planar depresssion in the sur 
face of the slide 33 may also accomplish the desired pur 
pose. The specimen resting on the slide 33a is preferably 
compressed by a cover slip 37a until the slip engages with 
the upper edge of the skirt 30a such that excess material 
will fall into the annular Well 35a. Where desired to facili 
tate a counting procedure, the depressed slide 33a may be 
cross-hatched or a separate insert with cross-hatching on 
it may be used. 

In accordance with one embodiment of a sediment ex 
amination procedure, reference is made to FIGS. 4-8. 
While the container 20 is in an upright position and sup 
ported on its ?at base 27, the specimen of urine to be 
tested is poured (see FIG. 4) into the container to the 
prescribed level between the inscribed line 28 and the 
mouth of the container. In a speci?c successful applica 
tion of this invention, this volume will be between 4.1 
ml. and 5 ml. The cap 21 is placed in position on the con 
tainer 20 forming the desired sealed connection and the 
unit is centrifuged throwing the heavier particulate phase 
or sediment of the urine radially outwardly into the reser 
voir 25 (see FIG. 5). As represented by FIG. 6, the cap 
is removed while the container 20 is inverted and the 
supernatant poured olf. In accordance with this invention, 
the urine sediment remains in the reservoir 25 by the 
means of surface tension and atmospheric pressure to 
gether with a small, reproducible amount of supernatant, 
approximately .15 ml. in the stated successful applica 
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4 
tion. The ‘supernatant is, therefore, removed quickly and 
efficiently. 

Next, the cap 21 is replaced and the capped container 
unit is held in an upright vertical position, shown in FIG. 
7 with the thumb of one hand at the bottom of the tube 
and the index ?nger on the cap. The operator then vig 
orously shakes the unit several times, notably, four to 
six times. This mixes the sediment with remaining super 
natant to produce a uniform suspension of the sediment 
for examination under a microscope. 
The cap 21 is removed and held on a horizontal sur 

face with one hand. While holding tube 20 at an angle 
above the cap (as seen in FIG. 8), the edge of the tube 20 
is struck sharply against the near side of the plateau 33 
in the cap 21. This will release the suspended sediment 
from the reservoir 25 and will deposit a drop for ex 
amination on the plateau 33. The excess will drain into 
the well 35. The cap may be ?tted into a slide-holder 
(not shown) and then the drop is examined under the 
microscope. If desired, a cover slip may ?rst be placed 
on the drop. The excess sediment ?ows into the over?ow 
area 35 in the cap 21 as shown by the arrows. The sedi— 
ment is then ready for microscopic examination. 

If, after the initial examination, it is desired to stain 
the sediment, the cover glass should be removed from the 
cap 21, a drop of stain placed in the annular well 35, the 
container 20 inverted and reassembled to the cap 21, the 
assembly shaken to produce thorough mixing and the 
balance of the procedure repeated as above. 
An alternate method of this invention is illustrated in 

FIGS. 9 and 10 and is adapted to be performed if the 
operator ‘wishes to examine the urine on a standard micro 
scope slide. In this connection, the capped unit is inverted 
for shaking, as in FIG. 9, rather than the upright position 
of FIG. 7. While the operator has a thumb on the cap 
21 and index ?nger on the bottom of the container 20, 
the unit is shaken several times. The sediment is, accord 
ingly, collected in the well 35 of the cap 21. The cap 
21 containing the sediment is then removed from the 
container 20 and the sediment may be deposited one drop 
at a time on a conventional slide 37 for microscopic study, 
by gently tapping the cap against the slide as shown in 
FIG. 10. 

Material may also be emptied from the tube directly 
onto the slide 37 if, after shaking, the container 20 is not 
inverted. In such a case, the cap 21 would ?rst be re 
moved and the container 20 inverted over the slide 37 and 
tapped against the slide. 

Thus, a number of advantages of the present inven 
tion will become apparent. A low cost disposable tube 
and cap of suitable material is provided. The outside 
surface of the cap may be advantageously frosted and 
before centrifugation may receive patient’s code mark. 
Accordingly, there is less likelihood of mixing up speci 
mens at the time of microscopic examination. The use 
of stirring rod and pipette is avoided and a microscope 
slide is conveniently replaced by cap 21. Although the 
disclosure herein has been directed particularly to sedi 
ment suspended in urine, the invention may also apply 
to cells suspended in blood, crystals suspended in water, 
metal particles suspended in oil, etc. A consistent con 
centration ratio from test to test is closely controlled so 
that realistic standards (measured in number of red cells, 
casts, crystals, etc., per high power microscopic ?eld) 
may be applied for diagnostic purposes. The range of 
concentration ratios using standard procedures may vary 
from 15 ml./.l ml. (1 drop) = 150, to 10 ml./1 ml. 
: 10. With this invention, if the container 20 is ?lled to 
the circumferential groove (4.1 ml.), the concentration 
ratio Will be almost exactly 4.1 ml./.15 ml. = 27. The 
circumferential skirt 26 at the bottom of the tube 20 per 
mits the tube to stand on the table without the need of 
a test tube rack. A skirt has been selected, rather than 
a solid bottom, in order to facilitate injection molding. 
When the tube is to be used in applications that require 
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the pouring of material from its mouth in the usual 
manner, it will be found that residual droplets will tend to 
accumulate on the interior of the rim and not on the 
exterior. This feature prevents contamination of the op 
erator’s hands and is effected by the tapered and very 
thin section at the mouth of the tube. 

Thus, the above mentioned objects of the invention, 
among others, are achieved. The range and scope of the 
invention are de?ned in the following claims. 
We claim: 
1. A capped sediment container for initially contain 

ing sediment laden liquid and for use with a centrifuge 
adapted to fractionate the liquid and separate the sedi 
ment therefrom comprising a substantially hollow sedi 
ment container having an open end and a closed end 
de?ning a reservoir of reduced dimension with respect 
to the remainder of the container for receiving the sedi 
ment collected during centrifugation of the liquid, said 
reservoir having dimensional characteristicsdependent 
upon the liquid being fractionated to retain a ?xed vol 
ume of the liquid therein by surface tension and atmos 
pheric pressure when said cap is removed and the con 
tainer is inverted, the cap mounted on the open end and 
the cap and the container de?ning connecting means to 
connect the cap with the container and seal the liquid 
therein, the interior of the sediment container including 
an inwardly tapered section extending between the res 
ervoir and the remaining part of the container interior, 
said container having a capacity of approximately 4-15 
milliliters, and said reservoir having approximately 0.10-1 
milliliter of liquid remaining with said sediment after the 
container is inverted and the supernatant poured off. 

2. A capped sediment container for initially contain 
ing sediment laden liquid and for use with a centrifuge 
adapted to fractionate the liquid and separate the sedi 
ment therefrom comprising a substantially hollow sedi 
ment container having an open end and a closed end de 
?ning a reservoir of reduced dimension with respect to 
the remainder of the container for receiving the sediment 
collected during centrifugation of the liquid, said reser 
voir having dimensional characteristics dependent upon 
the liquid being fractionated to retain a ?xed volume of 
the liquid therein by surface tension and atmospheric 
pressure when said cap is removed and the container 
is inverted, the cap mounted on the open end and the 
cap and the container de?ning connecting means to con 
nect the cap with the container and seal the liquid therein, 
the cap including a central portion adapted to be disposed 
interiorly of the container and an outer substantially con 
centric skirt connected at one end to the central portion 
and spaced therefrom at the other end, the skirt having 
a shoulder on its inner face, the shoulder being adapted 
to rest on the upper end of the container to thereby form 
a seal between the container and the cap. 
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3. A combination is accordance with claim 2 wherein 

the central portion of the cap includes an inner mi 
croscopic plate portion on which a specimen of the sedi 
ment may be placed for microscopic analysis. 

4. A combination in accordance with claim 2 that has 
the connection between the central portion and the con 
centric skirt de?ning a ?at annular surface by which the 
capmay rest on a horizontal surface while a specimen 
of the sediment is being examined on the microscopic 
plate portion. 

5. The invention in accordance with claim 2 wherein 
the inner face of the skirt is tapered outwardly to its 
free end to facilitate pouring of the specimen from the 
annular recess formed between the skirt and the central 
portion of the cap. 

6. A sediment container for initially containing sedi 
ment laden liquid and for use with a centrifuge adapted 
to fractionate the liquid and separate the sediment there 
from having a substantially tubular body having an open 
end and a closed end de?ning a reservoir of reduced di 
mension with respect to the remainder of the container 
for collecting the sediment while centrifuging, said res 
ervoir having dimensional characteristics dependent upon 
the liquid being fractionated to retain a ?xed volume 
of the liquid therein by atmospheric pressure and surface 
tension when said container is inverted, the container 
having an annular concentric skirt at the closed end dis 
posed about the reservoir to permit the container to stand 
in a vertical position, the interior surface of the sedi 
ment container at the open end being outwardly tapered 
to facilitate pouring of the liquid from the container, the 
interior of the sediment container including an inwardly 
tapered section extending between the reservoir and the 
remaining part of the container interior, said container 
having a capacity of approximately 4-15 milliliters, and 
said reservoir having approximately O.10—1 milliliter of 
liquid remaining with said sediment after the container 
is inverted and the supernatant poured 01f. 
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