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157] ABSTRACT

Apparatus for administering humidified gas (e.g., oxy-
gen) to a patient includes a one-piece plastic connec-
tor having a tubular portion for connection to an oxy-
gen supply, a tubular spike portion, and a smaller di-
ameter oxygen supply tube within the spike portion
and extending beyond the end of the spike portion for
first piercing the stopper in an intravenous solution
bottle. The spike portion enlarges the hole pierced by
the oxygen supply tube: The oxygen from the supply
tube is delivered to the hottont of the bottle and bub.
bles upwardly through the liquid therein. The humidi-
fied oxygen enters a chamber formed by that part of
the bore of the spike portion that is not occupied by
the gas tube. The humidified gas then. leaves the
chamber and enters a conduit on the connector that is
connected to a nasal cannula.

3 Claims, 6 Dra'wihg Figures
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1
GAS HUMIDIFICATION APPARATUS

BACKGROUND OF THE INVENTION

This invention relates to improvements in apparatus
for gas humidification systems, particularly systems for
humidifying oxygen prior to delivery to a patient. It is
well known that the oxygen in conventional supply
tanks used by hospitals has a relatively low humidity,
and for this reason the oxygen cannot, in many in-
stances, be directly administered to the patient. 'As a
result, the oxygen is frequently passed through humidi-
fiers prior to being delivered through a nasal cannula
to the patient. The oxygen or oxygen-containing gas is
usually humidified by bubbling the gas through a reser-
voir of water, saline solution, or other medicated solu-
tion.

In order to maintain sterility, I have previously pro-
posed utilizing a standard intravenous solution bottle as
the reservoir through which the gas is bubbled. The in-
travenous solution bottle has the advantage that it con-
tains its own sterilized supply of water or other solu-

tion. Also the bottle is disposed of after use. Thus, as-

suming proper handling procedures, sterility is pre-
served.

One problem with my aforesaid prior proposal is the
fact that a special type of stopper has been required.
This adds considerable to the cost to the hospital (and
hence to the patients) because these bottles with spe-
cial stoppers must be separately inventoried. Since the
stoppers are of special construction the intravenous so-
lution bottles are often not adaptable to medical proce-
dures'in which intravenous solution bottles of the con-
ventional type and with conventional stoppers are used.

OBJECTS AND SUMMARY OF THE INVENTION

An object of this invention is to provide a gas humidi-
fication system that utilizes conventional intravenous
solution bottles having conventional stoppers therein,
whereby the hospital-does not need to inventory bottles
with specially constructed stoppers for use with oxygen
humidification procedures that utilize such bottles as
the solution reservoir. »

A further object of this invention is to provide a novel
connector which forms part of the system and which
serves as the principal component that facilitates the
use of conventionally stoppered intravénous solution
bottles in the system.

It is a further and more specific object of the present
invention to provide a connector of the type and for the
purpose stated that is adapted to puncture a conven-
tional intravenous solution bottle stopper, and wherein
the connector prevents accidental removal thereof

from the bottle stopper while also permitting the bottle .

to be suspended from the connector.

In accordance with the foregoing objects the connec-
tor of the present invention comiprises a body with a
first tubular means for connection to a gas supply, such
as the outlet of a metering valve. The gas is typically ox-
ygen, but it may be ordinary air, or air modified by ad-
ditional oxygen. The body also includes a second tubu-
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beyond the puncturing end of the spike pottion a suffi-
cient distance so that when the connector is in proper
position on the stopper, the lower end of the gas tube
will be near the bottom of the solution bottle. The free
end of the gas tube is constructed to perforate initially
the bottle stopper following which the spike portion en-
larges the hole made by the gas tube and seats on the
top of the stopper. Barbs on the spike portion retain the
latter in place and also permits the stoppered bottle to

. be suspended from the spike portion. Gas bubbling up

from the gas supply tube leaves the surface of the liquid
in a humidified condition and then flows to a chamber
that is formed by the part of the spike portion bore that
is not occupied by the gas tube. This chamber at which
the humidified gas is collected is in communication
with a conduit member that is also part of the connec-
tor body and which is adapted to be connected to a
nasal cannula for transmitting the humidified gas to the
patient. S

BRIEFDESCRIPTION OF THE FIGURES

FIG. 1 is a fragmentary side elevational view of gas
humidifying apparatus constructed in accordance with .
and embodying the present invention;

FIG. 2 is a fragmentary sectional view, on an en-
larged scale, taken along line 2—2 of FIG. 1;

FIG. 3 is a fragmentary elevational view, partially
broken away and in section, as se¢n from line 3—3 of
FIG. 2;

FIGS. 4 and 5 are fragmentary sectional views taken'
along lines 4—4 and 5—5 respectively of FIG. 3; and

FIG. 6 is a sectional view showing a stép in the assem-
bly of the connector of the present invention with a
conventional intravenous solution bottle:

DETAILED DESCRIPTION

Referring now in more detail to the drawing, which
illustrates a preferred embodiment of the present in-
vention, there is shown an apparatus 2 that includes a
connector 4 that is in the form of a molded plastic body
of high density of polyethylene or other suitable mate-
rial. The connector 4 includes a first tubular portion or
stem 6 for connection to a source of gas as will herein-
after be more fully described. The stem 6 extends up-
wardly from an annular cavity 8 in the body, the stem
6 being externally tapered as best seen in FIGS., 2 and
6. The bore 10 of the stem 6 is generally cylindrical and
has a shoulder 12 intermediate its ends. Downwardly
from the shoulder 12 the bore 10 is of slightly enlarged
diameter. : (e

The connector 4 also integrally includes a second tu-
bular portion in the form of depending spike 14 having
a bore 16 that is of a diameter substantially larger than
that of the bore. 10, Thus, the upper portion 18 of the

" bore 16 tapers upwardly to merge with the lower. énd

60

lar means which is a spike portion for piercing the stop--

per or like closure for the. container. A third tubular
means is comprised of a gas supply tube of smaller di-
ameter than that of the tubular spike portion and tele-

scoped therein. The gas supply tube extends ou’twardly“

65

of the bore 10. It will also be noted that the central axis
of the bore 10 is eccentric to the central axis. of the
bore 16. The lower end of the spike 14 has a bevel 20
whereby the tip 22 of the spike 14 provides a piercing
or penetrating end. Upwardly from the tip 22 the spike
14 is externally provided with barbs 24 which are cir-
cumferentially spaced about the spike; as best seen in
FIG: 5. The distance between' the barbs' 24 and the
lower external surface 26 of the connector is a prede-
termined amount to facilitate sealing and gripping with



3,852,385

3

a bottle stopper for reasons presently more fully appar-
ent.

Rigidly mounted within the lower portion of the bore
10 is a third tubular member or gas supply tube 28
which is preferably formed of the same material as that
of the connector body 4. The external diameter of the
gas supply tube 28 is such as to fit snugly within the
lower portion of the bore 10 so that the end of the gas
supply tube 28 seats against the shoulder 12. The gas
supply tube 28 and connector 4 may be maintained in
assembled relationship by the friction fit therebetween,
or suitable adhesive may be used for this purpose. The
gas supply tube 28 extends downwardly beyond the tip
22 of the spike 14 and terminates in a beveled end 30
that provides a sharp penetrating point or tip 32. It will
also be seen that the tube 28 is substantially coaxial
with the bore 10 but is eccentric to the axis of the bore
16, the eccentricity being such that the tube 28 abuts
the wall surface of the bore 18 along a line of tangency
34 that extends to the tip 22. It will thus be seen that
since the gas tube 28 has an external diameter that is
substantially smaller than the diameter of the bore 16,
the bore 16 and the tube 28 cooperate to define a
chamber 36. Viewed another way, the chamber 36 is
comprised of the part of the bore 16 that is unoccupied
by the tube 28. L

.Also integrally formed on the connector body 4 is a’

lateral or horizontal conduit 38 having a tapered exte-
rior surface 40 for receiving a conventional nasal can-
nula 42. The conduit 38 is substantially at right angles
to the spike 14 but with the central axis of the bore 44
of the conduit 38 being offset from the central axis of
the bore 16 of the spike 14. Nevertheless, the bore 44
is in direct communication with the upper end of the

chamber 36 to provide a passageway for gas from the .

chamber 36 to flow into the nasal cannula 42 for deljv-
ery to the patient. _

The intravenous solution bottle 46 is typically a glass
container that constitutes a reservoir for liquid 48
which may be sterile water, saline solution or other
medicated solution. At its upper end, the bottle 46 is of
a standard construction. Thus, there is an opening 50
of standard size and at which is a closure, such as a rub-
ber or rubber-like resilient stopper 52. The stopper 52
is clamped in place by a metal clamping ring 54 that un-
derlies the top bead 56 of the bottle and overlies the pe-
ripheral flange 58 of the stopper.- The stopper 52 also
conventionally includes a central cylindrical hole 6¢
which opens at the bottom of the stopper but is closed
off at its top to provide-a membrane 62 (FIG. 6) that
is adapted to be pierced when access to the solution
within the bottle 46 is desired. In some instances the ex-
posed part of the stopper may be covered with a disc
to preserve sterility, If this is not done the top of the
membrane 62 may be wiped with an alcohol swab just
prior to piercing the same. In any event the external di-
ameter of the gas tube 28 is substantially less than the
diameter of the hole 60 whereas the external diameter
of the spike 14 between the barbs 24 and surface 26 is
preferably slightly greater than the diameter of the hole
60. Furthermore, the distance between the barbs 24
and the surface 26 is preferably slightly less than the
overall thickness of the stopper 52, that is between its
top and its bottom surfaces 64, 66. :

As pointed out previously, the stem 6 is intended for
connection to a source of gas supply whereby gas can

be delivered through the bore 16 and to the gas supply
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tube 28. Various means may be provided for coupling
the connector 4 to the gas supply. By way of example
but not of limitation, the connector has an external
thread 68 surrounding the base portion of the stem 6
for threaded connection with the internal thread of a
plastic coupling 70. The plastic 70 is symmetrical, as
seen in FIG. 2, in that it has two opposed internally
threaded sections 70a, 70b, of like construction. Within
the coupling 70 are opposed conically tapered surfaces
72a,72b, one of which is adapted to seat against the ex-
ternal, conically tapered surface of the stem 6. This
forms a seal with the stem 6. The symmetry of the cou-
pling 70 permits it to be threaded onto the connector
4 at cither end, namely atilizing the section 78a or the
section 70b. The section of the coupling 7 that is not
threaded onto the thread 68 is threaded onto a thread
74 (which may be a pipe thread) that forms part of the
discharge end of an oxygen supply valve 76. This valve
is used to control or meter the flow of gas into the hu-
midification system. The flow control valve 76 may, as
shown in FIG. 1, take the form of a right angle or elbow
whereby the inlet end of the valve 76 is connected to
a threaded nipple 78 that projects outwardly from a
wall or-other support 80, The thread 74 and the thread
on the nipple 78 may be pipe threads so that seals are
formed with the mating threads. Also, as seen in FIG.
2; the threaded stem of the valve 76 has an internal
bore with a tapered entrance end 82 against which the
free end of the stem 6 firmly engages.

It will also be apparent that a plastic coupling 70 of
the type previously referred to need not be used, de-
pending upon the construction of the outlet device for
supplying the oxygen. For example, the tapered shape
of the stem 6 readily facilitates connection to a flexible
tube or other coupling from which gas may be supplied.

In use the connector 4 with its attached gas tube 28
is mounted on the intravenous solution bottle 46. This
is done by first causing the tapered end of the tube 28
to pierce the membrane 62, as shown in FIG. 6, follow-
ing which the spike 14 enlarges the hole made by the
tube 28 so that only one opening is formed in the stop-
per, and this opening is approximately the size of the
membrane 62. As the spike 14 is firmly pressed so that
its surface 26 engages the top surface 64 of the stopper, .
the barbs 24 will underlie the bottom surface 66 of the
stopper. A seal will be formed between the external
surface of the spike 14 and the stopper 52.

It should be noted that the preassembled connector
4 and gas tube 28 can be packaged in a sterile wrapper.
The end of the wrapper adjacent to the piercing end 30
of the gas tube can be peeled back to permit insertion
of the beveled end 30 into the membrane 62 while grip-
ping the connector body 4 through the sterile wrap-
ping. This, of course, enhances the sterile condition of
the connector 4 since the gas tube 28 and the spike 14
do not have to be grasped or otherwise touched by the
human hand. When the connector and gas tube are as-
sembled with the stopper as shown, for example, in
FIGS. 2 and 3, the lower end 30 of the gas tube 28 will
be near the bottom of the bottle; the length of the gas
tube 28 being designed in accordance with the standard
height of the bottle 46.

The coupling 7¢ may then be threaded onto the
threads 74 and 68 preparatory for turning on the oxy-
gen by means of the valve 76. When the coupling 78 is
used in the arrangement here described, the solution
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bottle 46 is suspended from the spike 14, The barbs 24
permit this suspension of the bottle through the stopper
52. Even where the solution bottle is not suspended the
barbs otherwise prevent accidental withdrawal of the
connector 4 from the stopper 52.

When the gas supply is turned on, the gas flows
through the bore 10 and tube 28 and is bubbled up-
wardly through the liquid 48, as best shown in FIG. 2.
The humidified gas then enters the chamber 36 and
from there is conveyed to the bore 44 of the conduit 38
and then to the nasal cannula 432.

The invention is claimed as follows:

L. A connector assembly for use in a gas humidifi-
cation system that includes a container with liquid and
an opening with a closure therein, said connector com-
prising a body having first tubular means for receiving
gas from a gas supply, a threaded coupling cooperable
with said body for connecting said first tubular mieans
to the gas supply, second tubular means, third tubular
means telescoped within said second tubular means
and being in communication with said first tubular
means, said third tubular means having a sharp pointed
end for piercing a hole in the closure, an end portion
of said second tubular means being’ cross-sectionally
larger than said third tubular means and shaped to en-

20

25

large the hole pierced by said pointed end, said end -

portion of said second tubular means being barbed to
prevent accidental withdrawal of said connector-assem-

bly from the closure and to permit the container to be «

suspended from said connector assembly, said third tu-
bular means and said second tubular means defining a
chamber that is part of the bore of said second tubular
means, a part of said third tubular means that includes
said pointed end extending beyond end portion of said
second tubular means for immersion in the liquid of the
container such that gas will flow from said first tubular
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means through said third tubular means into the liquid
to humidify the gas and the humidified gas will then
flow from the surface of the liquid into said chamber,
and means forming a conduit for conveying said humid-
ified gas from said chamber, said conduit projecting lat-
erally from said second tubular means and having a de-
creasing external diameter in a direction away from
said second tubular means for telescopically receiving
a nasal cannula. .

2. A connector according to claim 1 in which said
body is a one-piece plastic member that includes sald
second tubular ‘means and said conduit means.

3. Apparatus for administering humidified gas such
as humidified oxygen to a patient comprising a con-
tainer with liquid and having an opening with a stopper
thereacross, a connector, threaded coupling means for
connecting an inlet of said connector to a gas supply,
sald connector including tubular means projecting
through said stopper and having barb means underlying
said stopper for preventing withdrawal of said connec.
tor from said stopper and . for suspending said bottle
from said connector, a gas supply tube in said tubular
means and being in communication with said inlet, said
gas supply tube lying below the liquid level and having
a pointed end for piercing a hole in said stopper, said
tubular means being of a cross-sectional size adjacent
to said barb means that is larger than that of said gas
supply tube so that the tubular means enlarges the hole
pierced by said pointed end upon mounting of the con-
nector onto the stopper, and means for conveying hu-
midified gas through said connector to a nasal cannula,
said conveying means including a conduit extending
laterally of said tubular means and having a decreasing

-diameter in a direction away from said tubular member

for telescopically receiving the
* *

nasal cannula,
* * *



