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ABSTRACT OF THE DISCLOSURE 
A device for performing a dialysis on liquid samples 

such as urine to remove water and other molecules and 
particles of the same general size range and smaller, and 
a method of concentrating urine samples by dialysis ‘with 
out removing or disturbing certain protein molecules use 
ful in medical testing; notably human chorionic gonado 
tropin, thereby enabling positive diagnosis of pregnancy 
by standard pregnancy tests only a few days after the ?rst 
missed menses. 

The present invention relates in general to a device for 
performing a dialysis on liquid samples such as urine to 
remove water and other molecules and particles of the 
same general size range and smaller. The invention also 
relates to a method of concentrating urine samples by 
dialysis without removing or disturbing certain protein 
molecules useful in medical testing; notably human cho 
rionic gonadotropin, thereby enabling positive diagnosis 
of pregnancy by standard pregnancy tests only a few days 
after the ?rst missed menses. 
Accordingly, the object of the present invention is to 

provide a simpli?ed and inexpensive dialyzer apparatus 
and a method of concentrating urine samples by dialysis 
without removing certain protein molecules utilized in 
various medical tests and signi?cantly, the test for the 
presence of chorionic gonadotropin. 

Other and more particular objects and advantages of 
the present invention will be apparent to those skilled 
in the art from the following speci?cation and claims and 
from the accompanying drawings wherein: 

DESCRIPTION OF DRAWINGS 

FIG. 1 is a partially sectioned elevational view of the 
dialyzer according to the present invention; and 

FIG. 2 is a cross-sectional view taken along lines 2—2 
of FIG. 1. 

DESCRIPTION OF INVENTION 

Referring now to the drawings wherein like reference 
numerals indicate identical parts in the various views, and 
referring especially to FIG. 1, the dialyzer generally com 
prises an outer tubular body 1, an inner tubular member 
2 of a smaller diameter located within the tube 1 and a 
Y-tubing 3 sealed with relation to the outside tube 1 and 
communicating with the inner tube 2 for the introduction 
of the test sample into the inner tube. 
As aforementioned, the apparatus of the present inven 

tion comprises a dialyzer which functions to separate 
or remove water molecules as well as certain other 
molecules of that general size range and smaller for the 
purpose of concentrating the urine sample and preserving 
certain protein molecules useful in medical testing, prin 
cipally the human chorionic gonadotropin molecule 
utilized in standard pregnancy tests. 
The sample containing tube 2, by way of example and 

not limitation, may comprise a cellophane tube approxi 
mately 1%: inch in diameter or may be composed of any 
other material suitable for providing a semi-permeable 
membrane for urine dialysis. The sample tube is, of 
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course, pliable and ?exible, a feature which contributes 
to the effectiveness of the device as will presently be ex 
plained. The terms dialysis as used in this speci?cation is 
intended to mean the process of separating compounds or 
materials by the difference in their diffusion rates through 
a semi-permeable membrane. The tube 2 is closed at its 
bottom end and this may be accomplished by simply 
forming a knot 4 in the bottom of the tube section as 
illustrated. 
The Y-tubing 3 may be any suitable semi-rigid plastic 

tubing having inlet stems 6 and 7 and an outlet stem 8. 
The outlet stem 8 will be of a suitable diameter for inser 
tion within the open upper end of the tube 2. In order to 
seal the tube 2 to the stem 8, a layer of adhesive tape or 
the like 9 may be tightly wrapped about the stem and 
the upper end of the tube 2. In the alternative, and if the 
materials are compatible, the upper end of the tube may 
be sealed to the stem 8 by an adhesive, a solvent or con 
ceivably by fusing the materials with heat. 

One inlet stem 6 of the Y-tube 3 may be provided with 
a removable plastic cap 11, the purpose of ‘which will be 
presently described. The other stem 7 is provided with 
a conventional rubber diaphragm 12 of the type suitable 
for receiving a syringe needle for injecting the sample 
into the inner tube 2. The Y-tubing 3 and diaphragm 12 
are commonly known and commercially available appara 
tus used by laboratory technicians. 
The outer tube or bag 1 may be made of a clear ?lm 

substance which is water proof and moisture resistant 
and which will preferably remain pliable over a long pe 
riod of time. A recommended material is a ?lm compris 
ing a layer of ?uorohalocarbon laminated to polyethylene 
and known commercially as Aclar ?lm. The bottom end 
end of the tube 1 is closed and sealed and this may be ac 
complished by simply folding .the end and applying a suit 
able tape such as the tap 13 shown in FIG. 1. The upper 
end of the tube 1 is ?tted over the stem 8 and is sealed 
thereabout by means of several layers of tape 14. Any 
equivalent means of sealing the tube 1 to the stem 8 of 
the Y-tubing will suffice, however. 
The outer tube 1 is ?lled with a powdered substance 

having a high ai?nity for water. The powder 16 substan 
tially surrounds and covers the entire outer surface of 
the inner tube 2. The powder, of course, stimulates the 
diffusion of water molecules through the semi-permeable 
membrane provided by the wall of the inner tube 2. 
Although many substances would su?ice for absorbing the 
water molecules, a recommended compound is the sodium 
salt of carboxymetheyl cellulose which is commonly known 
and commercially available as Aquacide. 
To assemble the dialyzer apparatus, the tubing 2 com 

prising the scmi-permeable membrane is cut to a length 
of approximately 17 inches and one end thereof is sealed 
by tieing at least one knot as close to the end as possible 
as illustrated at 4 in FIG. 1. The object is to provide a 
length of tubing 2 which will accommodate approximately 
10 cc. of urine sample. The opposite end of the tubing 2 
is then opened and the outlet stem 8 of the Y-tubing 3 
is carefully inserted so as not to puncture the tube 2. The 
upper end of the tube 2 may then be sealed to the stem 8 
by means of the tape 9 or any other suitable means of 
sealing. A section of the outer tubing material 1 is then 
cut to a length slightly longer than the tube 2. The tube 2 
is then inserted within the tube 1 and the tube 1 is sealed 
about the stem 8 by means of the tape 14 for example, 
or any other suitable means for sealing. The powder 16 
may then be introduced into the tube 1 and about the 
dialysis tube 2. Approximately 15 grams of the powder 
is recommneded for the size tube under discussion and a 
funnel or the like may be used to introduce the powder. 
The open end of the tube 1 is then folded and sealed with 
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the tape 13 or other suitable sealing means and the 
dialyzer is complete. 
A dialyzer utilizing the 1%; inch tube approximately 17 

inches in length will accommodate approximately 10 cc. of 
urine sample which is introduced into the tube by means 
of a syringe needle which is inserted through the dia 
phragm 12 in a conventional manner. In the event that 
some of the sample remains in the Y-tubing 3, the cap 
11 may be removed to allow the sample to drain down 
into the inner tube. The cap 11 should then be replaced. 

After the sample has been injected into the tube 2, the 
tube is manipulated until the absorbent powder 16 uni 
formly covers the inner tube containing the sample. It 
is recommended that the unit then be placed in a hori 
zontal position at room temperature for approximately 
one hour after which the unit should be again manipu 
lated to redistribute the absorbent powder around the 
inner tube to allow for maximum concentration. The pli 
ability of both the inner and outer tubes allows a greater 
volume of the absorbent powder to be brought into con 
tact with the surface of the tube 2 and thus greatly speeds 
up the process. It may also be noted that, as ?uids are 
withdrawn from the tube 2, the tube collapses and in 
herently causes the powder adjacent its surface to be 
redistributed thus speeding the process. The unit should 
then be allowed to set for another 30 to 45 minutes de 
pending upon the amount of absorbent powder used. When 
the sample is ready for removal, the unit is held vertical 
with the Y-tube end held downwardly to allow the con 
centrated sample to accumulate so as to facilitate its re 
moval. The sample is removed by reinserting the needle 
and syringe through the rubber diaphragm 12 to with 
draw the sample. The volume of the sample should be in 
the neighborhood of 0.25 to 1.0 cc. In the event that the 
sample exceeds 1.0 cc., it should be reinjected and allowed 
to further concentrate. The concentrated sample is then 
ready for testing for chorionic gonadotropin or other re 
lated biologic substances. 

Utilizing unconcentrated urine samples the standard 
pregnancy tests presently being practiced usually do not 
detect HCG before ten to fourteen days after the ?rst 
missed menstrual period. Commonly known methods of 
concentrating urine samples, such as by heating and evap 
orating or evaporation at room temperature, are unsuitable 
either because of the length of the complexity and time 
involved or because of the destructive e?ects on protein 
molecules in the sample, such as HCG, rendering the 
sample un?t for testing. With the pre‘sent method of con 
centrating urine samples, it has been found the preg 
nancies can be detected within a few days after the ?rst 
missed menses. Although the conventional pregnancy tests 
on unconcentrated urine may be generally satisfactory, in 
certain instances it becomes important and, indeed, neces 
sary to diagnose pregnancy at an early date. Not only is 
this important from the standpoint of convenience to the 
patient, but oiftimes early abortions may be prevented if 
diagnosis is early enough. 
From the foregoing, it will be obvious to those skilled 

in the art that the present invention provides new and 
unobvious results in dialyzer apparatus and also in the 
method of concentrating urine samples without destruc 
tion of protein molecules valuable in certain medical test 
ing procedures. 
What I claim is: 
1. Apparatus for concentrating liquid samples com- 6 

prising in combination; a pliable sample container com 
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4 
prising a semi-permeable membrane, a pliable thin walled 
envelope sealed about said sample container and forming 
a chamber therebet-ween, and a quantity of absorbent 
powder within said chamber in contact with the major 
portion of the outer surface of said sample container. 

2. Apparatus for concentrating liquid samples com 
prising; a closed tubular sample container, closure means 
on one end of said sample tube adapted to permit intro 
duction of a quantity of sample to be concentrated, a 
second closed tubular container surrounding said sample 
container, and :a quantity of absorbent powder within 
said second tubular container in contact with the outer 
surface of the sample ‘container, said sample container 
being composed of thin pliable material and comprising 
a semi-permeable membrane and said second ‘tubular con 
tainer being composed of thin pliable material forming 
a moisture tight seal about said absorbent powder. 

3. The apparatus ‘according to claim 2 wherein said 
closure means comprises; a rigid hollow tube one end of 
which is sealed to said sample tube and forms an inlet 
passage communicating therewith, a puncturable mem 
brane across the other end of said hollow tube, second 
passage means ‘communicating with said hollow tube, 
and a removable closure member for said passage means. 

4. The method of concentrating ‘a liquid sample com 
prising; placing a small quantity of said sample within 
a closed pliable container comprising a semi-permeable 
membrane, and inducing diffusion of water and other 
substances through said membrane by holding an absorb 
ent powder having a high a?inity for water on the sur 
face of said membrane. 

5. The method according to claim 4 wherein; said 
powder is held in a pliable envelope and contacts the 
major portion of the surface of said membrane. 

'6. The ‘method of claim 5 including coupling said 
pliable container to a rigid hollow tube having a punctur 
able membrane across an open end through which said 
sample is injected to place the sample into the pliable 
container and coupling said envelope to said tube over 
said container and inserting said powder between said 
container and envelope through an end of the envelope 
opposite to the end coupled to said tube. 

7. The method according to claim 5 including manip 
ulating said container and said envelope to redistribute 
said powder. 

8. The method according to claim 7 wherein said sam 
ple comprises urine and said membrane is chosen to per 
mit water and other electrolytes to readily diffuse there 
across and to restrict the diffusion of chorionic gonado 
tropin molecules. 
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