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ABSTRACT OF THE DISCLOSURE

A sputum collection system is disclosed wherein a grad-
uated elongated specimen receptacle is provided which
communicates with and is removably held by the dis-
charge tube of a funnel. The receptacle and funnel as-
sembly is secured to and supported in vertical position by
an outer protective body in which the specimen receptacle
is coaxially enclosed. The specimen receptacle is remov-
able from the funnel through the open flared base of the
outer protective body and is provided with a sealing screw
cap.

BACKGROUND OF THE INVENTION
Field of the invention

This invention relates to a new and improved sputum
collection system, particularly useful in collecting, han-
dling, and testing sputum specimens in suspected or proved
cases of mycobacterial and other pulmonary infections,
designed to minimize the risk of spreading infection by
personnel handling such specimens.

Description of the prior art

Present apparatus for and methods of collecting sputum
specimens do not offer complete protection to personnel-
collecting, handling, and testing the specimen, from hos-
pital attendants to laboratory technicians, because the
specimen is not sufficiently isolated and subsequent trans-
fer of the specimen to other receptacles is necessary for
centrifuging and performing diagnostic tests.

SUMMARY OF THE INVENTION

It is an object of this invention to provide a hygienic
sputum collection system for collecting, handling, and
testing sputum specimens in suspected and proved cases of
bacterial pneumonias, bronchiectasis mycoses, lung ab-

scesses, mycobacterial infections, and other pulmonary in-
fections.

Another object of the invention is to provide a method
for collecting, handling, 'and testing sputum specimens
that minimizes the risk of spreading infection by person-
nel handling the sputum specimens, particularly the lab-
oratorian,

A further object of the invention is to eliminate the step
of transferring sputum specimens from an original con-
tainer into a separate centrifuge tube or diagnostic test
tube and provide a specimen receptacle which can be
centrifuged at moderate speeds up to 3500 r.p.m.

-Another object of the invention is to provide a sputum
collection system that may be mass produced and easily
handled for institutional and field use, that is esthetically
and functionally designed, and that may be used for other
specimens as well.

Yet another object of the invention is to provide a sani-
tary transparent bag in conjunction with the sputum col-
lection system to facilitate sanitary handling of the system.

In order to accomplish these results, my invention con-
templates the provision of a graduated elongated speci-
men receptacle which may also be used as a centrifuge
tube and diagnostic test tube communicating with and
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removably held by the discharge tube of a funnel. My in-
vention also contemplates the provision of an outer pro-
tective columnar body in which the specimen receptacle
is coaxially held and which is secured at its upper end to
the undersurface of the funnel and which is open at its
base so that the specimen receptacle may be removable
from the funnel through the open base of the outer pro-
tective body.

In addition, my invention contemplates that pressure
sealing caps may be provided for the specimen receptacle,
the mouth of the funnel, and the base of the outer pro-
tective body. Furthermore, a sanitary bag to facilitate
hygienic handling of the sputum collection system may
be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view of a sputum
collection system embodying my invention;

FIG. 2 is a side elevation view of the sputum collec-
tion system illustrated in FIG. 1 in assembled form;

FIG. 3 is a partially sectional side elevation view of
the assembled sputum collection system illustrated in
FIG. 2 along the line 3-—3;

FIG. 3a is a sectional side elevation view from above
of the assembled sputum collection system illustrated in
FIG. 3 along the line 3a—3a.

FIG. 4 is a side elevation view of the outer protective
columnar body illustrated in the preceding figures;

FIG. 5 is a side elevation view of the funnel and fun-
nel cover assembly of the sputum collection system il-
lustrated in the preceding figures;

FIG. 6 is a fragmentary sectional side elevation view
of the funnel and funnel cover assembly illustrated in
FIG. 5 along the line 6—6;

FIG. 7a is a side elevation view of the cap for the base
of the outer protective body illustrated in the preceding
figures;

FIG. 7b is a cross-sectional view of the cap illustrated
in FIG. 7a along the line 76—7b;

FIG. 8a is a side elevation view of an alternative form
of cap for the base of the outer protective body; and

FIG. 85 is a cross-sectional view of the cap illustrated
in FIG, 8a along the line 85—8b.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the embodiment of my invention illustrated in FIGS.
1 to 3 I provide a graduated elongated specimen recep-
tacle 1, a funnel 2 and hinged funnel cover 3, an outer
protective columnar body 4, a screw cap S, and a cap
6 for the base of the outer protective body.

Referring more particularly to the funnel and funnel
cover assembly as illustrated in FIGS. 5 and 6, located
on the undersurface of the funnel are concentric annular
rings 7 and 8 which simultaneously frictionally engage the
internal specimen receptacle 1, and the outer protective
body 4 respectively. Annular ring 7 communicates with

‘the inner surface of the funnel and is adapted to slide

within the open end of the specimen receptacle to thereby
prevent contamination of the upper rim of the receptacle.
Thus, the unit is designed so that sputum goes directly
from the funnel into the specimen receptacle with no re-
tention of sputum in the funnel or contact of the sputum
with the rim of the specimen receptacle. Annular ring
8 is adapted to overlap the outer protective body. Both
rings frictionally engage the specimen receptacle and
protective body respectively to form pressure seals and
rigidly maintain the specimen receptacle and protective
body in coaxial relationship.

Attached to the top of the funnel by hinge 9 is the

funnel cap 3 formed with flared edges 10 so that 1
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cap may be seated inside the upper edge of the mouth of
the funnel to form a pressure closure. Annular ring 11
within the upper edge of the funnel prevents the cover
3 from sliding too far into the funnel, and annular rim
lip 12 around the flared edge 10 of the funnel cover
facilitates pressure sealing closure. On the edge of the
cap is a finger tab 13 to facilitate opening and closing.

The outer protective body 4 illustrated in FIGS. 1-4
comprises an annular column sloping with increasing
width towards its base and flared at its base 14. The
upper edge of the column is indented to form a rim 15
which may be seated within the annular ring 8 on the
undersurface of the funnel 2. The lower edge of the
flared base protrudes slightly to form an annular lip
16 which may be seated within the base cap 6.

Within the flared base of the protective body are four
ribs 17 formed against the inner surface of the body
and adapted to hold a screw cap 5 along the inside of
the surface of the outer protective body, as illustrated in
FIG. 3a. A portion of the outer surface 18 of the outer
protective body 4 may be roughened or “frosted” as by
sand blasting or other means to provide an adhering
surface to which a label may be adhered.

The sputum specimen receptacle 1 illustrated in FIGS.
1 and 3 is closed at its bottom end and open at the top
so that the annular ring 7 of the funnel 2 may be fric-
tionally seated therein. On the outer surface of the upper
edge of the receptacle I provide a thread 19 to engage the
inner thread of the screw cap 5. I also provide a graduated
scale 20 of inscribed indicia to indicate the quantity of
specimen being handled. The capacity of the receptacle
in the illustrated embodiment of my invention is ap-
proximately 50 milliliters. The graduations on the 50
milliliter tube may be at 2.5, 5, 7.5, and 10 milliliters
and at increments of 5 milliliters up to 50, or otherwise
distributed depending on the scale required. By shape,
structure, and by size the receptacle is also adapted to be
used as a centrifuge tube.

The base cover 6 for the outer protective body 4 is
jllustrated in FIGS. 7a and 7b and comprises a rim 21
including an annular projection 22 beneath which the
projecting lip 16 at the base of the outer protective body
may be seated to form a pressure sealing closure.

An alternative form of base cap is illustrated in FIGS.
8a and 8b comprising a cap as illustrated in FIG. 7a
further provided with an internal annular ring 23 posi-
tioned concentrically within the outer rim 24 and pro-
jecting upward with greater height. The projection 23
must be of sufficient height to engage and provide further
support for the sputum specimen receptacle when the
sputum collection system is assembled. Furthermore, the
projection 23 may be used as a holder for the specimen
receptacle when the cover is removed. Indentations 25
are adapted to permit pressure expansion of the annular
projection 23 so that the specimen receptacle may be
securely held therein. Within the cover rim 24 there is
an annular projection 26 similar to that formed in the
cap illustrated in FIG. 7b beneath which the protruding
lip 16 at the base of the outer protective body may be
seated to form a pressure closure.

The assembled sputum collection system may be pack-
aged in a transparent synthetic bag which may be used
in conjunction with the system to facilitate sanitary han-
dling as described below.

In using my invention the assembled system is removed
from the bag in which it is packaged. A label may be
supplied with the system and pertinent information re-
lating to the patient may be filled out thereon and adhered
to the frosted area on the outer surface of the outer pro-
tective body. The hinged funnel lid may then be lifted by
means of the finger tab for collection of sputum in the
receptacle via the funnel as illustrated in phantom in
FIG. 3. After each use of the system the hinged lid is
closed tightly to isolate the specimen. When a sufficient
volume of the specimen has been accumulated in the
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receptacle, the transparent synthetic bag in which the
system was packaged may then be slipped down over the
unit from the top to insure hygienic protection. The
sputum collection system covered with the bag may then
be gripped securely about the outer protective body, the
base cap removed, and the specimen receptacle grasped
through the open base of the outer protective body.

Keeping the system vertical the specimen receptacle is
then carefully removed by loosening the receptacle from
the discharge tube of the funnel and pulling the receptacle
downward through the opening at the base of the outer
protective body. As the receptacle is removed the rest
of the system may be tilted slightly with the retained
screw cap on the upper side. The upper edge of the
specimen receptacle may then engage the inner surface
of the screw cap and the screw cap may be gently re-
moved from the unit, as illustrated in phantom in FIG.
3. Upon removal of the receptacle with the screw cap
loosely placed thereon the screw cap may be tightened
and a label affixed to the receptacle.

The specimen is then ready for transfer to the labor-
atory and may be mailed in a suitable double mailing
container that meets United States Postal Regulations.
The receptacle is constructed from material such as poly-
propylene with sufficient structural properties so that it
may be itself centrifuged at moderate speeds up to 3500
r.p.m. Furthermore, diagnostic testing including digestion
and selective decontamination procedures using sodium
hydroxide, trisodium phosphate, N-acetyl-l-cysteine,
oxalic acid, trypsin and other chemicals may be per-
formed all without transfer of the specimen from the
receptacle. The sputum collection system is disposable
and recommended procedures may be used for disposing
of the unit after use such as by autoclaving or incinera-
tion.

Thus, a specimen can be collected and transported to
the laboratory then tested without personmel touching
any of the contaminated parts.

The various parts comprising the sputum collection
system may be manufactured from plastic or other syn-
thetic materials of various densities and structural prop-
erties. The parts may be manufactured from the same
material or different materials. Thus, the outer protective
body may be of a relatively rigid material to provide
structural support for the system. The caps, however,
may be of a more flexible material. As an example, the
outer protective body may be molded from styrene and
provided with a translucent amber color for esthetic
appearance. The sputum receptacle may be of molded
translucent polypropylene, and the lid, funnel, screw cap
and base from polyethylene.

We claim:

1. A sputum collection system comprising:

an elongated specimen receptacle closed at one end
and open at the opposite end;

a funnel having a mouth and also having a discharge
tube to which the elongated specimen receptacle is
removably secured so that the discharge tube com-
municates with the inside of said receptacle;

a funnel cover hingedly connected to the funnel and
adapted to form a pressure sealing closure over the
mouth of the funnel when placed in position;

an outer protective body being open at its base and
secured at its opposite end to the undersurface of
the funnel, adapted to support said receptacle and
funnel in a vertical position, and coaxially enclos-
ing the receptacle whereby said receptacle is remov-
able from the discharge tube of the funnel through
the open base of the outer protective body; and

the outer surface of the open end of the elongated
specimen receptacle being formed with at least one
thread, a threaded cap and ribs being in the base of
the outer support column whereby the cap is held
in the base of the outer support column and is
adapted to catch the threads on the elongated speci-
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men receptacle upon removal of the receptacle from
the base of the outer protective body, and engage
the threads on said receptacle in pressure sealing re-
lationship when the threaded cap is screwed onto
the receptacle.

2. A sputum collection system comprising:

an elongated specimen receptacle closed at one end and
open at the opposite end;

a funnel having a mouth and also having a discharge
tube to which the elongated specimen receptacle is
removably secured so that the discharge tube com-
municates with the inside of said receptacle;

a funnel cover hingedly connected to the funnel and
adapted to form a pressure sealing closure over the
mouth of the funnel when placed in position;

an outer protective body being open at its base and
secured at its opposite end to the undersurface of
the funnel, adapted to support said receptacle and
funnel in a vertical position, and coaxially enclosing
the receptacle whereby said receptacle is removable
from the discharge tube of the funnel through the
open base of the outer protective body; and

a cap being provided for the base of the outer pro-
tective body adapted to form a pressure sealing clo-
sure over the base of the outer protective body when
placed in position.

3. A sputum collection system as set forth in claim 2
in which said base cap is further provided with an inner
annular projection adapted to engage the closed end of
the elongated specimen receptacle when the base cap
is positioned on the base of the outer protective body
to thereby provide further support for said receptacle,
and provide a holder for said receptacle when the base
cap isremoved.

4. A sputum collection system comprising a graduated
elongated specimen receptacle closed at one end and open
at the opposite end and formed with at least one thread
about the outer surface of the open end;

a funnel having a mouth and also having a discharge
tube to which the elongated specimen receptacle is
removably secured so that the discharge tube com-
municates with the inside of said receptacle, said
funnel also having a funnel cap hingedly secured
thereto and adapted to be seated in the mouth of
the funnel to form a pressure sealing closure;

an outer protective body with an open base secured at
its opposite end to the undersurface of the funnel
and in which the elongated specimen receptacle is
coaxially enclosed to thereby support said recep-
tacle and funnel in a vertical position, said recep-
tacle being removable from the funnel through the
base of said outer protective body;

a base cap adapted to fit over the base of the outer
protective body and form a pressure sealing closure;

a threaded cap held in the base of the outer protective
body and adapted to catch the threads on the cali-
brated elongated specimen receptacle upon removal
of the receptacle from the base of the outer pro-
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tective body and form a pressure sealing closure
therewith when the threaded cap is screwed onto the
receptacle.

5. A sputum collection system as set forth in claim 4
wherein a sanitary transparent bag encloses the system.

6. A method of hygienically collecting and handling a
diagnostic specimen in an elongated specimen receptacle
removably secured to the discharge tube of a funnel pro-
vided with a funnel cap and further provided with an
outer protective body open at its base and secured to the
undersurface of the funnel to thereby support the funnel
and receptacle in a vertical position, and also provided
with a cap removably held in the base of the outer pro-
tective body adapted to form a pressure sealing closure
with said receptacle comprising the steps of:

collecting a discharge of the specimen to be diagnosed

in the mouth of the funnel;

passing the specimen so collected through the discharge

tube of the funnel into the elongated specimen re-
ceptacle;

placing the funnel cap over the mouth of the funnel

to isolate the specimen between each collection of a
discharge of the specimen to be diagnosed; accumu-
lating in the receptacle a sufficient quantity of the
specimen to be diagnosed; removing from the dis-
charge tube of the funnel through the open base of
the outer protective body the elongated specimen
receptacle wherein a sufficient volume of the speci-
men has been accumulated;

catching the receptacle cap, held in the base of the

outer protective body on the open end of the recep-
tacle as it is removed through the base of the outer
protective body;

tightening the cap on the receptacle to form a pressure

sealing closure,

7. A method of hygienically collecting and handling a
diagnostic specimen as set forth in claim 6 further pro-
vided with the step of placing a sanitary transparent bag
over the funnel, receptacle, and outer protective body
assembly when gripping the assembly to remove the re-
ceptacle from the open base of the outer protective body.

8. A method as set forth in claim 6 provided with the
final step of disposing of the used collecting and handling
apparatus by sanitary means,
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