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A container for comparative testing of a sample substance. The container includes a plurality of side-by-side com-
partments (11-17) into which a sample substance may be injected. A cover (18) and seal (28) protect the compartmen-s
from the outside atmosphere. A sample substance may be injected through the cover and the seal which then reseals itselt
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CONTAINER FOR SAMPLE TESTING

Background of the Invention

Field of the Invention
This invention relates to the field of sample

test containers. More particularly, the invention re-
lates to a container which allows side-~by-side comparison
of physical characteristics of sample substances. By way
of further characterization, but not by way of limitation
thereto, the invention includes a plurality of compart-
ments with a liquid and air-tight seal on one end de-
signed to allow penetration by a probe to inject sample

material into the compartments.

Description of the Prior Art

Hyaline membrane disease is caused in part by
inadequate synthesis of surface-tension lowering material
(surfactant) by tﬂe lung. Neonatal hyaline membrane
disease represents a major cause of infant mortality. A
fetal lung maturity test is described in U.S. Patent No.
4,233,032 issued to B. E. Statland et al. on 11 November
1980. This patent discloses a simple, rapid test with
easy to interpret results. The test comprises mixing a
fixed predetermined volume of amniotic.fluid with a 95%
aqueous ethanol solution in graduated amounts. The vials
are all shaken in a reproducible manner and the highest

ethanol volume fraction showing a stable foam is re-

ported.

In order to properly conduct the test described
above, it is necessary to shake the amniotic fluid mix-
ture very vigorously. The graduated ethanol amounts
provide a range of results which indicate the level of
lung maturity. If separate vials are used, it is neces-
sary to monitor the amount of shaking to ensure that all
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vials are agitated equally. 1In addition, because precise
amounts of amniotic fluid and ethanol are required, ex-
treme care must be taken to ensure that exact amounts of
these substances are injected into the vial. 1In addi-
tion, the amount of foam in each vial must be compared
with that in the other vials in order to accurately de-
termine lung maturity. These side-by-side comparisons
may be difficult when separate vials are used.

Summary of the Invention

The invention is a container which includes a
plurality of compartments which allow side-by-side com-
parison of physical characteristics of the substances
contained therein. The container cooperates with a cover
to provide a liquid and air-tight seal. The cover is
structured to allow injection of a sample material into
the compartments without destroying the seal. A plurlity
of level lines are'included on the compartment to ensure
that precise amounts of the various substances are intro-
duced into the compartments.

Brief Description of the Drawings

Fig. 1 is a perspective view of the invention;

Fig. 2 is a side view of the container with the
cover removed:;

Fig. 3 is a top view of the container illus-
trating the cover;

Fig. 4 is a sectional view through 4-4 of Fig.
3; and

Fig. 5 is a sectional view throdgh 5-5 of Fig.

L
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Description of the Preferred Embodiment

Fig. 1 is a perspective view of the container
including a plurality of compartments 11-17. A cover 18
is positioned on compartments 11-17. A plurality of
access openings 19 are included on cover 18. A plurality
of lower level indicators 21 and upper level indicators
22 are provided for each of the compartments 11-17, pref-
erably as scribe marks on the wall of each of compart-
ments 11-17. A testing liquid 23 which may be ethanol is
stored in containers 11-16. A control liguid, which may

include ethanol, is stored in container 17.

Referring to Fig. 2, a side view of compart-
ments 11-17 is shown. Each of compartments 11-17 in-
cludes an open end 24 and a closed end 25 which, when
combined with the walls of compartments 11-17, define a
predetermined volume within each of compartments 11-17.
A raised rib 26 on each of compartments 11-17 cooperates
with cover 18 to secure cover 18 to compartments 11-17.

Referring to Fig. 3, a top view of the contain-
er shown in Fig. 1 is illustrated. Access openings 19

are shown on cover 18.

Referring to Fig. 4, a side sectional view
through 4-4 in Fig. 3 is shown. Access openings 19 in
cover 18 are illustrated. A ridge 27 cooperates with
raised ribs 26 (Fig. 2) to secure cover 18 to compart-

ments 11-17.

Referring to Fig. 5, a sectional view through
5-5 in Fig. 3 is shown. Access opening 19 in cover 18 is
positioned adjacent opening 24 of compartment 15. A
resilient or self sealing layer which may include a sheet
28 of an elastomeric material such as silicone rubber and
a protective layer which may include a metallic foil
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layer 29 are positioned between cover 18 and open end 24
of compartment 15.

Mode of Operation

The fetal lung maturity test as described in
U.S5. Patent No. 4,233,032 referred to above may be per-
formed using the invention herein described. Referring
to Fig. 1, a liquid 23, which may be ethanol, is placed
in compartments 11-16 to the desired levels. Compartment
17, acting as a control test, is filled to the upper
level indicator 22 with a control liquid which may in-
clude some ethanol. Compartments 11-16 are filled to
lower level indicator 21 with ethanol. Because closed
ends 25 in compartments 11-16 are of varying distances
from open ends 24 in compartments 11-16, various amounts

of ethanol are included in each compartment.

Cover 18 is engaged with compartments 11-17 by
the interaction of raised rib 26 and ridge 27. Between
cover 18 and compartments 11-17 a protective layer 29 and
an elastomeric layer 28 are included. That is, a strip
of metallic foil coated with a layer of plastic is placed
adjacent open ends 24 with elastomeric layer 28 then
placed thereon. The purpose of protective layer 29 is to
prevent the ethanol or other substance within compart-
ments 11-17 from degrading elastomer layer 28.

Referring to Fig. 5, when cover 18 is secured
on the compartments 11-17, protective layer 29 and elas-
tomer layer 28 are held in place. Access opening 19 in
cover 18 is positioned over open end 24 of compartment
15.

When it is desired to perform the test, a probe
may be inserted into the volumes defined by compartments
11-17. That is, a probe may be inserted through access

w;
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openings 19 in cover 18. This probe would penetrate
elastomer layer 28 and protective layer 29 such that the
tip of the probe would be inside the predetermined volume
defined by compartments 11-17. The amniotic fluid-or
other substance may then be injected into the compart-
ments to the desired level. Preferably, upper level
indicators 22 provide an indication of the desired level
of amniotic fluid added to each compartment. Thus, be-
cause the distances between lower level indicator 21 and
upper level indicator 22 are the same in each of compart-
ments 11-16, the level of amniotic fluid added to each
compartment will be the same. However, because the dis-
tance of lower level indicator 21 and closed end 24 in
each of compartments 11-16 is different, the amount of
ethanol 23 included in each compartment varies. Thus,
the same amount of amniotic fluid is combined with a
different amount of ethanol in each compartment. With-
drawal of the probe through access opening 19 results in
sealing of elastomer layer 28 due to the physical charac-
teristics of that substance. That is, withdrawal of the
probe through elastomer layer 28 results in expansion of
the layer into the hole caused by the puncture of the
probe. While protective layer 29 does not reseal, the
contact of sample liquids with elastomer layer 28 is
acceptable for the relatively short period of time re=-
quired to perform the test. Thus, protective layer 29
has performed its function to protect elastomer layer 28
during the storage period when the ethanol 23 was con-
tained in compartments 11-17. The resiliency of elasto-
mer layer 28 also results in its continued contact with
the probe as it is being withdrawn. This contact serves

to wipe excess amniotic fluid from the tip of the probe

as it is withdrawn.

Referring to Fig. 1, once amniotic fluid has
been added to compartments 11-16 to upper level indicator
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22, the test may be conducted. That is, a fluid-tight
seal is maintained between the sample liquids within
containers 11-17 and the outside atmosphere. Thus, vig-
orous shaking may be employed to properly conduct the
test without danger of contamination either from one
compartment to the next or from any compartment to the
outside atmosphere. Because compartments 11-17 are posi-
tioned adjacent one another side by side, it is possible
to compare the amounts of foam generated in each compart-
ment with respect to each of the other compartments.
Thus, an accurate determination may be made of the rela-
tive amounts of foam. From this, the lung maturity of a
fetus may be determined as discussed in the patent previ-
ously referred to. The use of graduated closed ends 24
in each of compartments 11-17 allows this comparison to
be made without the necessity of measuring the amounts of
foam generated in each compartment. That is, if the com-
partments were separate, they would have to be somehow
pPlaced side by side at the same level to allow comparison
of the foam amounts. In addition, because of the gradu-
ated closed ends, different amounts of ethanol 23 may be
introduced while still maintaining equal levels at lower
level indicator 21. 1In the embodiment shown in Fig. 1,
compartment 17 is illustrated with the control liquid
which may be partly ethanol 23 filled to upper level
indicator 22. This is because compartment 17 may be used
as a control compartment. The use of the resealable
elastomer seal 28 allows the sample liquid to be intro-
duced into the compartments without the necessity of
removing cover 18. This allows cover 18 to be securely
fastened to the compartments such that the integrity of
the liquid-tight seal is maintained at all times. This
sealing mechanism allows ethanol 23 to be added at the
factory prior to shipment, thus ensuring more accurate
volume control.

LX]
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While particular forms of the invention have
been disclosed with respect to a specific embodiment
thereof, it is not to be so limited as changes and modi-
fications may be made which are within the full intended
scope of the invention as defined by the appended
claims. For example, while silicone rubber has been
disclosed as the elastomer layer 28, it should be ex-
pressly understood that any type elastomer may be used.
In addition, protective layer 29 may be other than plas-
tic-covered foil. 1In addition, any type of interlocking
design may be used for cover 18 and compartments 11-17
other than raised ribs 26 and ridge 27 employed in the
present invention. Also, while upper level indicators 22
and lower level indicators 21 are employed in the present
invention, it should be expressly understood that more or
fewer level indicators may be used depending upon the
type and quantity of sample liquids to be tested.

The foregoing description, taken together with
the appended claims, constitutes a disclosure which en-
ables one skilled in the art and having the benefits of
the teachings contained therein to make and use the in-
vention. Further, the structure herein described consti-
tutes a meritorious advance in the art which is unobvious
to such skilled workers not having the benefit 6f these

teachings.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1.

Apparatus for comparative testing of a sample sub-
stance comprising:
a plurality of compartments, said compartments

positioned adjacent one another in a row, each said

compartment defining a predetermined volume, at
least one of said predetermined volumes different
from the other of saig'predetermined volumes, each
said compartment including an open end at the top
thereof;

means, positioned adjacent said open ends, for
air-tightly sealing said compartments, thereby sub-
stantially enclosing each of said predetermined
volumes;

cover means, attachable to said compartments,
for securing sald sealing means adjacent said open
ends, said cover means cooperative with said sealing
means to allow a probe to penetrate said sealing
means; and

means, associated with each saigd compartment,
for indicating the level of substance in said com-
partment, said indicating means located so as to
allow a comparative measurement of substance levels
in adjacent compartments.

Apparatus according to claim 1 wherein said prede-
termined volumes are different in each said compart-
ment.

Apparatus according to claim 1 wherein said sealing
means includes:

an elastomeric layer positioned adjacent said
cover means; and
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a protective layer positioned between said
elastomeric layer and said open end.

Apparatus according to claim 3 wherein said protec-
tive layer includes a layer of plastic-covered me-
tallic foil.

Apparatus according to claim 1 wherein said cover
means includes a plurality of access openings.

Apparatus according to claim 1 wherein said indicat-
ing means includes an upper level indicator and a
lower level indicator on each of said compartments.

Apparatus for comparative testing of a sample sub-
stance comprising:

a plurality of compartments, said compartments
positioned side by side in a row, each said compart-
ment defining a predetermined volume, at least one
of said predetermined volumes different ‘from the
other of said predetermined volumes, each said com-
partment including an upper open end and a closed
end;

said lower closed ends being spaced from said
upper open ends such that at least some of said
compartments define different predetermined volumes;

a layer of elastomeric material adjacent said
open ends;

a cover connectible to said compartments adja-
cent said upper open ends, said cover including a
plurality of access openings in line with said open
ends such that a probe may be insertible through
each said access opening and said elastomeric ma-
terial to enter each said predetermined volume; and

a plurality of level lines on said compart-
ments, said level lines being spaced from said open
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ends a predetermined distance such that at least
some of said level lines are spaced different dis-

tances from said lower closed ends. 3

-y

8. Apparatus according to claim 7 further including a
5 layer of plastic-covered metallic foil positioned
between said elastomeric material and said open

ends.
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