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[57] ABSTRACT

Oxygen to be administered to a patient is humidified
by passing the oxygen through a standard water-
containing intravenous solution bottle. A coupling as-
sembly having an inlet tube and an outlet tube is in-
serted into the two openings defined by the stopper of
the intravenous solution bottle, and is coupled to an
oxygen supply. The connector assembly is capable of
supporting the bottle, and carries a humidified oxygen
outlet to which a nasal cannula is coupled.

11 Claims, 6 Drawing Figures
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DISPOSABLE HUMIDIFIER

BACKGROUND OF THE INVENTION

This invention relates to an improved system for hu-
midifying oxygen that is administered to a patient.

The oxygen which is supplied to hospital patients
must be humidified because of the inherently low hu-
midity of the oxygen exiting conventional oxygen
. tanks. Generally the oxygen is passed through bubbler-

type humidifiers which add water to the oxygen and the
humidified oxygen flows through a nasal cannula to the
patient,
The term * oxygen as used herein is intended to in-
‘clude all oxygen-containing gases, such as air, substan-
tially pure oxygen, etc. The term “water” as used
herein is intended to include distilled water, tap water
and other water-containing liquids, such as saline solu-
tion.
One type of oxygen humidifier comprises a reusable
“ glass container which serves as a water reservoir and
bubbling chamber, in association with a metal cover as-
sembly that seals the chamber and provides inlet, outlet
and pressure relief ports. The major disadvantage of
this type- of humidifier assembly is the need to clean
and refill the unit with water prior to each use. Ideally,
--the humidifier is cleaned and wrapped after each use to
~ maintain sterile conditions. However, there is a risk of
contamination because the same humidifier is used for
the treatment of many patients. Ambient bacteria may
contaminate the humidifier and the humidifier may be
reused without proper sterilization. Further, proper
" sterilization is costly and time consuming and is some-
times avoided by the hospital staff.

Contamination may also result because the first type
of humidifier uses water which is obtained from the tap,
-or purchased in a separate container, or distilled by the
hospital and transferred from a container to the humid-

ifier. This practice generates a non-sterile open water
supply which provides a potential breeding ground for
bacteria.

A second type of oxygen humidifier assembly is simi-
_ lar to the first type described above, but is manufac-
tured as a disposable item for single patient use. Al-
though this type of humidifier eliminates some risk of
contamination by providing a single use product, it de-
pends on an open water supply and thus risk of contam-
ination exists.
. A third type of oxygen humidifier comprises a dispos-
* able molded product which incorporates a water reser-
voir, bubbling chamber inlet and outlet ports as a single
molded assembly to be discarded after use. This type of
humidifier obviates the contamination problem de-
scribed above, but is relatively costly and takes up a
large amount of storage space at the hospital.

It has been found that a very effective oxygen humid-
ifier can be provided utilizing a standard intravenous
- solution bottle, of the type which is disposable after use
and which is normally stored by hospitals in substantial
quantity. The intravenous solution bottle contains its
own distilled water supply and thus there is no need for
the hospital staff to introduce water to the bottle from
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an open water supply. Further, the intravenous solution -

bottle is discarded after use and thus contamination re-
sulting from reuse of a humidifier container is obviated.
Additionally, the hospital is not required to have a sep-
arate inventory of intravenous solution bottles and hu-
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2‘
midifier bottles because the same bottle is used for both
purposes.

Thus it is an object of the present invention to pro-
vide an effective system for coupling an intravenous so-
lution bottle to an oxygen supply, in order to provide
humidified oxygen to a patient.

A further object of the present invention is to provide
an oxygen humidifier which significantly avoids risk of
contamination, in that it utilizes a single use bottle
which is prefilled with sterile water.

Other objects and advantages of the present inven-
tion will become apparent as the description proceeds.

BRIEF DESCRIPTION OF THE INVENTION

In accordance with the illustrative embodiment of
the invention, there is provided an oxygen humidifier
set which uses, as the water supply, an intravenous so-
lution container having a stopper defining a first open-
ing and a second opening, with an airway tube con-
nected to the wall of the stopper defining the first open-
ing. The airway tube is coaxial with the first opening
and extends to the lower portion of the container, and
the first and second openings are in communication
with the inside of the container.

A connector assembly is provided for coupling the
intravenous solution container to an oxygen supply.
The connector assembly includes an oxygen inlet mem-
ber and means for coupling the upper portion of the ox-
ygen inlet member to the oxygen supply. The lower
portion of the oxygen inlet member comprises an oxy-
gen inlet tube which is adapted for coupling to the first
opening for communication therewith.

In the illustrative embodiment, an outlet tube is pro-
vided for forming an outlet path for the humidified oxy-
gen. The outlet tube is adapted for insertion into the
second opening. A humidified oxygen outlet is pro-
vided in communication with the outlet tube, with the
humidified oxygen outlet being adapted for coupling to
a nasal cannula. The connector assembly carries means
which are engageable with the intravenous solution
container, for retaining the connector assembly in en-
gagement with the container and for supporting the
container.

A more detailed explanation of the invention is pro-
vided in the following description and claims, and is il- .
lustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front elevational view, primarily in cross-
section, of an oxygen humidifier set including a stan-
dard intravenous solution bottle having a connector as-
sembly connected thereto, in accordance with the prm—
ciples of the present invention;

FIG. 2 is a perspective view of the connector assem-
bly of FIG. 1;

FIG. 3 is a top plan view of the connector assembly
of FIG. 2, with the coupling, nipple and cannula
adapter removed;

FIG. 4 is a cross-sectional elevation of the connector
of FIG. 3, taken along the plane of the line 4—4 of FIG.
3

FIG. 5 is a side elevational view of the connector as-
sembly of FIG. 3; and

FIG. 6 is a perspective view of an oxygen humidifier
set of the present invention, coupled to an oxygen sup-

- ply.



3
DETAILED DESCRIPTION OF THE
ILLUSTRATIVE EMBODIMENT

In the illustrative embodiment, a plastic connector
assembly is provided for coupling a conventional oxy-
gen supply to a standard intravenous solution container
having water therein, in order to humidify the oxygen.
Referring to FIGS. 1 and 6 in particular, the container
shown therein is a standard intravenous solution bottle,
-~ such as disclosed in U.S.- Pat.. Nos. 2,878,808,
2,923,293 and 2,969,158. These bottles generally are
formed of glass and are obtainable in various sizes, such
as 250 ml, 500 ml, etc. The bottles are maintained
under sterile conditions, since they contain solutions
which are intended to be introduced into the human
body. '

Bottle 10 has a bail member 12 connected thereto for
suspending. the bottle during intravenous administra-
tion. However, the bail member has no utility in con-
nection with the present invention. The mouth of bottle
10 is closed by means of a rubber stopper 14 defining
two openings 16 and 18 which communicate with the
inside of the bottle. First opening 16 is smaller in diam-
eter than second opening 18 and has a plastic airway
tube 20 mounted therein. Airway tube 20 extends
downwardly in the bottle 10 to a point adjacent the bot-
tom thereof. .

The stopper 14 is maintained in place by a metal
clamping ring 22. Prior to use, clamping ring 22 forms
part of a bottle top closure which is partially removed
for use, as disclosed in U.S. Pat. No. 2,969,158,

The intravenous solution bottles 10 used with the
present invention are those containing water 24 (i.e.,
distilled water or saline solution). Such intravenous so-
lution bottles are standard items in many hospitals and
thus the present invention enables the effective humidi-
fication of oxygen' (i.e., substantially pure oxygen or
air) without the need to store additional humidifier bot-
tles. Further, since the water 24 carried by the intrave-
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nous solution bottles is already sterilized, the danger of 40

contamination resulting from the use of tap water or an
outside water source is obviated.

The connector assembly 26 which couples the intra-
venous solution bottle to a conventional supply of oxy-
gen comprises a base 28 carrying an oxygen inlet mem-
ber 36, an outlet tube. 32, a humidified oxygen outlet
34 and a pair of downwardly extending finigers 35. Oxy-

“gen inlet member 30 defines a central bore 36 with the
lower portion thereof comprising an oxygen inlet tube
38 adapted for insertion into first opening 16. An annu-
lar retaining wall 39 is formed integrally with humidi-
fied oxygen outlet 34 for maintaining an umbrella valve
48, discussed below, from becoming disengaged by an
operator’s finger.

The internal diameters and external diameters of the
inlet tube 38 and the airway tube 20 substantially
match and the external diameters are large enough so

that a compression fit of the inlet tube and airway tube

with opening 16 is permitted. When the inlet tube 38
is in opening 16, the lower end of the inlet tube 38 will
be adjacent to or in abutting relationship with the
upper end of airway tube 20. The compression fit of the
tubes in opening 16 aids in providing an effective seal.

Outlet tube 32 is greater ih length than inlet tube 38
and has a downwardly pointing sharp forward edge 40
which aids in permitting the connector assembly 26 to
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be inserted into stopper 14 and further aids in provid-
ing an effective seal. Outlet tube 32 has a central bore
42 which communicates with bore 44 of humidified ox-
ygen outlet 34.

During humidification of the oxygen, some frothing
may occur at the water surface. As a result of the shape
of the neck of a conventional intravenous solution bot-
tle and the height of the water therein (see FIG. 1), the
frothing is high enough to cause some of the water, in
droplet form, to be expelled through oxygen outlet 32.
To obviate this problem, there is a filter plug 43 inter-
posed in bore 42. Filter plug 43 is utilized to prevent
water from being forced out, i.e., to obviate the prob-
lem of liquid droplets passing to outlet 34. In a pre-
ferred embodiment, filter plug 43 is formed of a poly-
olefin material, such as polypropylene, having a pore
size of 300 microns.

Humidified oxygen outlet 34 includes a nasal cannula
adapter 46 which is connected to the assembly with a
frictional fit and it tapers to permit an effective cou-
pling. of the assembly to a conventional nasal cannula
47, as shown in FIG. 6. '

An umbrella valve 48 is interposed in communication
with bore 42 for safety purposes. For example, if the
back pressure exceeds 2 psi, umbrella valve 48 will pro-
vide a relief vent as one side thereof is forced upwardly.

A plastic nipple 50 is fastened to the top of inlet
member 30. Nipple 50 defines a bore 52 which commu-
nicates with bore 36. Nipple 50 becomes connected to
a conventional oxygen supply by means of threaded
coupling 54 which comprises grip wings 56 and an in-
ternally threaded bore 58 which threadedly engages a
standard externally threaded outlet of a conventional
oxygen supply. Coupling 54 defines opening 60 which
is greater in diameter than the external diameter of
inlet member 30, and thus can slide along'inlet member
30, but is restrained from removal by means of nipple
50.

Each of downwardly extending fingers 35 is formed
in a generally U-shape and has a flange 64 extending
inwardly from the bight 66 of the U. Referring to FIG.
5, the vertical distance between the top of flange 64
and the underside of base 28 is substantially equal to
the height of clamping ring 22 so that when connector
assemnbly 26 is inserted into stopper 14, the fingers will
overlie the clamping ring and flange 64 will snap under
the inwardly extending portion 68 of ring 22. Fingers
35 will aid in providing a strong retention of the water-
filled bottle to the connector assembly. The resilience
of the plastic base 28 and downwardly extending fin-

. gers 35 will aid in providing a snug, snap fit.

To operate the oxygen humidifier set of the present
invention, a water-containing standard intravenous so-
lution bottle is selected and the closure is torn in the
conventional manner. Connector assembly 26 is then
forced into the two-hole stopper, with the oxygen inlet
tube 38 entering first opening 16, as described above,
and the underside of base 28 resting upon the top of
clamping ring 22. A nasal cannula 47 is then friction-
ally connected to adapter 46 and the assembly is con-
nected to a conventional oxygen supply 72 by thread-
ing coupling 54 onto the outlet of the oxygen supply.

It can be seen that a novel oxygen humidifier has
been provided which utilizes a standard intravenous so-
lution container of the type which is disposable after
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use and which is normally stored by hospitals in sub-
stantial quantity. The connector assembly is relatively
simple in construction and provides a secure seal and
retention with respect to the intravenous solution con-
tainer. '

Although an illustrative embodiment of the invention
has been shown and described, it is to be understood
that various modifications and substitutions may be
made by those skilled in the art without departing from
the novel spirit and scope of the present invention. For
example, the intravenous solution container could be a
plastic container, such as the VIAFLEX container sold

by Travenol Laboratories, Inc., Morton Grove, lllinois
60053. To this end, an airway tube could be inserted
into one of the two container outlets and the connector
assembly could be connected to the outlets in a similar
manner that the connector assembly is connected to
stopper 14 of the illustrative embodiment. The connec-
tor assembly could then be retained with respect to the
plastic container by means of hooks carried by the con-
nector assembly which are placed into ‘the openings
that are normally defined by the outlet end of the intra-
venous solution container.

What is claimed is:

1. An oxygen humidifier set which comprises: an in-
travenous solution bottle having a stopper defining a
first opening and a second opening, an airway tube con-
nected to the wall of the stopper defining said first
opening with said airway tube being coaxial with said
first opening and extending to the lower portion of said
bottle, said first and second openings being in commu-
nication with the inside of the bottle; a connector as-
sembly for coupling said intravenous solution bottle to
an oxygen supply, said connector assembly comprising
an oxygen inlet member, means for coupling the upper
portion of said oxygen inlet member to the oxygen sup-
ply, the lower portion of the oxygen inlet member com-
prising an oxygen inlet tube coupled to said first open-
ing, an outlet tube for providing an outlet path for the
humidified oxygen, said outlet tube being inserted into
said second opening, a humidified oxygen outlet in
communication with said outlet tube, said humidified
oxygen outlet being adapted for coupling to an oxygen
administration device; and means carried by the con-
nector assembly and engaging the intravenous solution

“bottle for retaining said connector assembly in engage-
ment with said bottle and for supporting the bottle.

2. An oxygen humidifier set as described in claim 1,
in which the lowest extremity of the inlet tube is in a
higher plane than the plane in which lies the lowest ex-
tremity of the outlet tube, with the inlet tube being in-
capable of extending below the stopper while the outlet
tube extends into the bottle below the stopper.

3. An oxygen humidifier set as described in claim 1,
wherein said connector assembly is formed of plastic
and includes a base member carrying said oxygen inlet
member, said outlet tube and said humidified oxygen
outlet; said retaining means comprising downwardly
extending fingers engaging the neck of the bottle.

4. An oxygen humidifier set as described in claim 1,
wherein said first opening has a smaller diameter than
said second opening and wherein said outlet tube has
a greater external diameter than the diameter of said
first opening.

5. An oxygen humidifier set as described in claim 1,
wherein said outlet tube has a downwardly pointing
sharp forward edge.
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6. In an oxygen humidifier set using, as a water sup-
ply, an intravenous solution bottle having a stopper de-
fining a first opening and a second opening with an air-
way tube connected to the wall of the stopper defining
said first opening and the airway tube being coaxial
with the first opening and extending to the lower por-
tion of the bottle, and with the first and second open-
ings being in communication with the inside of the bot-
tle, the improvement comprising, in combination: a
connector assembly for coupling said intravenous solu-
tion bottle to an oxygen supply, said connector assem-
bly comprising an oxygen inlet member, means for cou-
pling the upper portion of said oxygen inlet member to
the oxygen supply, the lower portion of the oxygen inlet
member comprising an oxygen inlet tube coupled to
said first opening for communication therewith, an out-
let tube for providing an outlet path for the humidified
oxygen, said outlet tube being inserted into said second
opening, a2 humidified oxygen outlet in communication
with said outlet tube, said humidified oxygen outlet
being adapted for coupling to an oxygen administration
device; and means carried by the connector assembly
and engaging said bottle for retaining said connector
assembly in engagement with said bottle and for sup-
porting the bottle.

7. In an oxygen humidifier set as described in claim
6, in which the lowest extremity of the inlet tube is in
a higher plane than the plane in which lies the lowest
extremity of the outlet tube, with the inlet tube being
incapable of extending below the stopper while the out-
let tube extends into the bottle below the stopper.

8. In an humidifier humidifer set as described in
claim 6, wherein said connector assembly is formed of
plastic and includes a base member carrying said oxy-
gen inlet member, said outlet tube and said humidified
oxygen outlet; said retaining means comprising down-
wardly extending fingers engaging the neck of the bot-
tle.

9. In an oxygen humidifier set as described in claim
6, wherein said first opening has a smaller diameter
than said second opening and wherein said outlet tube
has a greater external diameter than the diameter of
said first opening.

10. In an oxygen humidifier set as described in claim
6, wherein said outlet tube has a downwardly pointing
sharp forward edge.

11. In an oxygen humidifier set using, as a water sup-
ply, a standard intravenous solution container having a
first opening and a second opening with the first and
second openings being in communication with the in-
side of the container, the improvement comprising, in
combination: a plastic, disposable connector assembly
for coupling said standard intravenous solution con-
tainer to an oxygen supply, said connector assembly
comprising an oxygen inlet member, means for cou-
pling the upper portion of said oxygen inlet member to
the oxygen supply, the lower portion of the oxygen inlet
member comprising an oxygen inlet tube communicat-
ing with said first opening and with an airway tube ex-
tending to the lower portion of the container, an outlet
tube for providing an outlet path for the humidified ox-
ygen, said outlet tube communicating with said second
opening, a humidified oxygen outlet in communication
with said outlet tube, said humidified oxygen outlet
being adapted for coupling to an oxygen administration
device; and means carried by the connector assembly
and engaging said container for retaining said connec-
tor assembly in engagement with said container and for

supporting the container.
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