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ABSTRACT

two sealed vessels to allow the contents of the vessels

to be mixed together in one of the vessels without hav
ing to break the seal. The device is particularly useful
in the medical field where it is extremely important to
maintain a sterile environment when mixing sub
stances together. The device comprises two cannula
members disconnectably attached to each other, one
of the cannula members being insertable into one of
the vessels through the sealed opening thereof and the
other of the cannula members being insertable in the
other of the two vessels through its sealed opening.
Each of the two cannula members comprises an air
passageway and a liquid passageway. The liquid pas
sageways of the two cannula members communicate
with each other to provide a means of fluid communi
cation between the two vessels. Further, after the in

gredients of the two vessels have been mixed together
in one of the vessels, the fluid passageway of the can
nula member associated with that vessel provides a
means for withdrawing the mixture therefrom. A plug
is attached to the cannula member of the vessel con

taining the mixture to close the fluid passageway
therein when the vessel containing the mixture is
stored.

12 Claims, 4 Drawing Figures
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DEVICE FOR PROVIDING FLUID
COMMUNICATION BETWEEN TWO SEALED
WESSELS

members exterior to the vessels are connected together
Such that the fluid passageways communicate with each
other to form in effect a continuous fluid passageway
between the interior of the vessels.

BACKGROUND OF THE INVENTION
l. Field of the invention

It is apparent that in the alternative the cannula
members can be secured together. The distal end of the

The present invention relates to fluid handling, and
more particularly to systems in which a flow passage
leads from one receptacle to another receptacle in se
ries.

first cannula member is inserted into the first vessel.
O

2. Description of the Prior Art

In the medical field today, particularly in hospitals
where there are many patients, it is required that medi
cation be custom mixed to suit the particular needs of
a particular patient, or a small number of patients. In
addition, a number of medicaments may have an appli
cation among a greater number of patients but have a
short shelf or storage life, whereas the components of
that medicament separately may have a substantial
storage life.
There are previously known devices for providing

then be inverted to permit free flow of fluid, by gravity,

from the first vessel into the second vessel.
After the contents of the vessels have been mixed to
5

taining the mixture now provides an opening to the in
terior of the vessel for the quick and efficient insertion
of the lever adapter of the syringe into the vessel to ex
tract a measured amount of medicament therefrom
without having to go through any additional manipula
25

tions, such as removing the cannula member and re
placing it with a device which would allow access to the

30

removed using the syringe, the plug is inserted into the
opening into the fluid passageway of the cannula mem
ber, thus closing it, so that the sterile interior of the ves
sel is maintained during storage.

of one sealed vessel to the interior of another sealed

gaining access to the mixture in the vessel.

problems connected with providing a fluid communica
tion between two sealed vessels so that the contents
may be mixed in one of the vessels withoutbreaking the
seal, storing the mixture of the contents in one of the
sealed vessels and gaining access to the interior of the
vessel containing the mixture so that the mixture can be
used.
The usual method of administering liquid medica
ments is by a syringe and injecting the medicament into
the body of the patient. It is important that each syringe
be quickly and efficiently filled.
It is therefore a primary objective of the present in
vention to provide a device for providing fluid commu
nication between two sealed vessels so that the compo
nents of a particular medicament may be mixed to
gether in a sterile environment and, in addition, to pro
vide a device enabling the mixture of the components

35

FIG. 1 is a sectional view of the invention providing
40

After the two cannula members are inserted into

their respective vessels, that portion of the cannula

fluid communication between two sealed vessels;
FIG. 2 is an exploded perspective view of the device
of FIG. 1 but excluding the vessels;
FIG. 3 is a view of the device of FIG. 1 as seen from

line 3-3 of FIG. 1 but excluding the vessels; and
FIG. 4 is a view of the device of FIG. 1 taken along

45 line 4-4 of FIG. 3.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT
SO

to maintain the sterile environment without having to
which provides for the quick and efficient filling of a
syringe from the container containing the mixture.
The device of the present invention is comprised of
two cannula members each having a pointed end, and
a means for connecting them together disposed at the
opposite. end. Furthermore, each cannula member
comprises an air passageway and a fluid passageway. A
filter media is disposed over an opening of the air pas
sageway to the ambient environment to prevent con
taminants from entering the vessel. In addition, a plug
is connected by a strap to one of the cannula members.

For a more complete understanding of the invention
reference is made to the accompanying drawings illus
trating the preferred embodiment thereof in which like
numerals refer to like parts throughout the several
views and in which:

from the two vessels to be stored in such a manner as

transfer that mixture to another vessel, and to a device

contents. After the measured amount of medicament is

DESCRIPTION OF THE DRAWINGS

SUMMARY OF THE INVENTION

The present invention is directed to, and solves the

disconnected from each other and the empty vessel and
its associated cannula member are discarded. The fluid

order to mix their contents in one of the vessels, thus

vessel, but do not approach the problem of storing the
mixture contained in one of the sealed vessels after
mixing, nor the problem of easily and conveniently

gether in one of the vessels, the cannula members are
passageway in the cannula member of the vessel con

fluid communication between two sealed vessels in

maintaining a pre-existing sterile environment interior
to the vessel. However, the previously known devices
address themselves solely to transferring the contents

That vessel then can be set on its base and the stopper
of the second vessel would be punctured by the distal
end of the second cannula member. The assembly can

55
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The FIGS. illustrate a device 10 for providing fluid

communication between a first vessel 12 and a second

vessel 14. The first, or top, vessel 12 contains a liquid
substance to be mixed with a solid or liquid substance
contained in the second, or bottom, vessel 4. The de
vice for providing fluid communication between two
sealed vessels is shown as comprising a first cannula
member 16 removably connected to a second cannula
member 18. When connected together, the first can
nula member 16 and the second cannula member 18
have coaxially disposed longitudinal axes.
The first cannula member 16 is generally cylindrical
and comprises a pointed end 20, a radially projecting

flange 22 integrally formed at the opposite end of the
65

first cannula member 16 from the pointed end 20, an
air passageway 24 and a liquid passageway 26. The ra

dially extended flange 22 could also be made as a sepa

rate component and glued, or otherwise attached, to

the first cannula member 16.
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The second cannula member 18 is also generally cy

lindrical and comprises a pointed end 28, a radially ex

tending flange 30 integrally formed at the opposite end

of the second cannula member 18 from the pointed end
28, an air passageway 32, and a liquid passageway 34.
As in the case of the radially extending flange 22, the
flange 30 may also be formed as a separate component
and glued, or otherwise attached, to the second can

direction of the longitudinal axis of the second cannula
member 18.

In practice, it has been determined that a length of
2% inches from the pointed ends 20, 28 to the flanges

nula member 18.

Means for removably connecting the first cannula
member 16 to the second cannula member 18, gener
ally denoted as 36, is disposed at the ends of the can
nula members opposite the pointed ends 20 and 28, re

spectively. The removable connecting means 36 com
prises an open cavity 38 formed in the second cannula
member 18 and an extension member 40, complemen
tary in shape to the open cavity 38, projecting from the

O

22, 30, respectively, and a distance of % inches from
the flanges 22, 30 to the openings 48,62, respectively,
into the second apertures 26, 34, respectively, works
well.

The second cannula member 18 further comprises a
plug 51 having a generally frusto-conical shape sub
15

end of the first cannula member 16. The extension

member 40 is receivable in the open cavity 38. The ex
tension member 40 is preferably frusto-conical in
shape, tapering outwardly from the first cannula mem
ber 16, and is disposed coaxially therewith. The open
cavity 38 is also frusto-conical in shape, tapering in
wardly of the second cannula member 18 and is dis
posed coaxial therewith. It is also contemplated, how
ever, that the frusto-conical projection 40 could

4.

60 and 62. The opening 60 is disposed at the bottom
wall of the frusto-conical cavity 38, generally centered
in the second cannula member 18, and the opening 62
is spaced from the radially extending flange 30 in the

stantially identical to the frusto-conical shape of the ex
tension member 40 which is attached to the flange 30
by a flexible strap 53. The purpose of the plug 51 is to
close the opening 60 into the liquid passageway 34
when the first and second cannula members are sepa
rated, as will hereinafter be discussed. In the event that

the projection 40 projects from the second cannula
member 18 instead of the first cannula member 16, the
25

plug 51 would be cup-shaped to fit over the extension
40 to close the passageway 34.
When the first and second cannula members are con

nected together (see FIGS. 1 and 3), the opening 50
into the liquid passageway 26 and the opening 60 into
the liquid passageway 34 are generally coaxially dis
posed and provide a means for fluid communication
between the liquid passageways 26 and 34 and, thus,

project from the second cannula member 18 and the
frusto-conical cavity 38 be formed in the first cannula
member 16.

The air passageway 24 has a longitudinal axis sub
stantially parallel to the longitudinal axis of the first
cannula member 16 and comprises two spaced apart

the vessels 12 and 14.
The first cannula member 16 and the second cannula

openings 42 and 44. The opening 42 is disposed in
proximity to the pointed end 20 and the opening 44 is 35
disposed in proximity to the flange 22. A non-wettable
dust cover 46, formed of a fine filter media, is located
over the opening 44 into the air passageway 24. The fil
tered dust cover 46 allows the passage of air there
through and into the first passageway 24, but prevents 40
contaminants from entering.
The liquid passageway 26 has a longitudinal axis gen
erally inclined to the longitudinal axis of the first can
nula member 16, and comprises two spaced apart
openings 48 and 50. The opening 48 is spaced a dis 45
tance from the flange 22 in a longitudinal direction of
the first cannula member 16 and the other opening 50

member 18 are joined together by inserting the frusto
conical extension member 40 into the complementary
shaped frusto-conical cavity 38 such that the radially
extending flanges 22 and 30 abut one another. The ra
dially extending flanges 22 and 30 produce a more sta
ble connection by providing an increased area of
contact between the two cannula members.

Further, because the opening 50 of the liquid pas
sageway 26 and the opening 60 into the liquid passage
way 34 are each disposed on the centerlines of their re
spective cannula members, they will be coaxial regard
less of the radial orientation of the cannula members

with respect to one another.
Referring to FIG. 1, the top vessel 12 contains a ster

is located at the free end of the frusto-conical extension

ile solvent, the opening into the top vessel is closed by

member 40. The opening 50 is generally centered in
the first cannula member 16. The liquid passageway 26
further comprises a pocket 27 formed adjacent the

a stopper 64, and the bottom vessel 14 contains a ster
ile liquid or solid, the opening into the bottom vessel is
closed by a stopper 66. The object is to mix the sterile

opening 48 which encourages fluid flow into the second
aperture 26 by providing an increased throat area for
the ingress of fluid and provides a pocket for air
trapped in the liquid passageway 26, thus preventing an
air lock from being formed in the liquid passageway 26.
The air passageway 32 is disposed with its longitudi
nal axis substantially parallel to the longitudinal axis of
the second cannula member 18, and comprises two
spaced apart openings 54 and 56. The opening 54 is
disposed in proximity to the radially extending flange

50

materials in the vessels 2 and 14 without contaminat

55
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30. A non-wettable dust cover 58, formed of a fine fil

ter media which allows the passage of air therethrough

and into the air passageway 32, is located over the
The liquid passageway 34 has a longitudinal axis in
clined to the longitudinal axis of the second cannula
member 18, and comprises two spaced apart openings

opening 56.

65

ing either of them or their mixture, and without remov
ing the stoppers 64 and 66. To accomplish this, the first
cannula member 16 is inserted in the vessel 12 through
the stopper 64 by placing the pointed end 20 against
the stopper 64 and pushing the cannula member 16 axi
ally such that the opening 44 is located outside of the
vessel 12 and the opening 48 is located inside the vessel
12. Likewise, the second cannula member 18 is in

serted into the bottom vessel 14 through the stopper 66
in the same manner and positioned therein such that
the opening 56 is located outside of the vessel 14 and
the opening 62 is located inside the vessel 14. The first
and second cannula members 16 and 18 are then joined
together as described hereinabove, thus providing a
fluid communication between the vessels through the
liquid passageways 26 and 34.
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As described heretofore the stoppers 64 and 66 of

6
nula member and another opening to said means

by the cannula members 16 and 18 while the cannula
members are joined.
Liquid flow through the passageways 26 and 34 is

3. A device as defined in claim 1, wherein said means

the vessels 12 and 14, respectively, can be punctured

for removably connecting said first cannula mem
ber to said second cannula member.

for removably connecting said first cannula member to
said second cannula member comprises:

promoted by the fact that the air pressure in the vessels
12 and 14 is at ambient due to the fact that the air pas

sageways 24 and 32 fluidly, connect the interior of the
vessels 12 and 14, respectively, with the ambient envi
rolent.
After the ingredients of the two vessels 12 and 14
have been mixed, the two vessels are separated by sepa
rating the first cannula member 16 from the second
cannula member 18. This is accomplished by merely
removing the frusto-conically shaped extension mem

ber 40 from the frusto-conically shaped open cavity 38.
The liquid passageway 34 of the second cannula mem
ber 18 now provides a passageway for the insertion
therethrough of the lever adapter of a syringe into the
vessel 14, allowing one to fill the syringe with the mix
ture of the two ingredients without the necessity of re
moving the second cannula member 18.

O

5

conically shaped plug 51 is inserted into the frusto
conically shaped open cavity 38, thus closing the open

25

shape tapering outwardly from said other cannula
30

35

40

I claim:

1. A device for providing fluid communication be
tween two sealed vessels, comprising: a first cannula
member, said first cannula member having an air pas
sageway and a liquid passageway, said passageways ex

tending longitudinally wherein one end of said air pas
sageway is longitudinally displaced from the corre
sponding end of said liquid passageway; a second can
nula member, said second cannula member having an
air passageway and a liquid passageway, said passage
ways of said second cannula member extending longi
tudinally wherein one end of said air passageway is lon
gitudinally displaced from the corresponding end of
said liquid passageway; means for removably connect
ing said first cannula member to said second cannula
member with said liquid passageways in registry
whereby the liquid passageway of said first cannula
member communicates with the liquid passageway of
said second cannula member.

2. A device as defined in claim 1, wherein:

said liquid passageway of said first cannula member
has an opening to the wall of said first cannula
member and another opening to said means for re
movably connecting said first cannula member to
said second cannula member; and
said liquid passageway of said second cannula mem
ber has an opening to the wall of said second can

said cavity is generally frusto-conical in shape taper
ing inwardly of said other cannula member.
6. A device as defined in claim 1, further comprising:
a first flange connected to and disposed around said
first cannula member proximate one end thereof,

the plane of said first flange being generally per

tation should be understood therefrom for modifica

the appended claims.

wall of said open cavity.
5. A device as defined in claim 4, wherein:
said extension member is generally frusto-conical in
member, and

plastic material.

tions will be obvious to those skilled in the art upon
reading this disclosure and can be made without de
parting from the spirit of the invention or the scope of

said liquid passageway in said one cannula member
opens to said means for removably connecting said
first and second cannula members at the bottom

material, however, the material should be capable of

being sterilized. Preferably, the device is formed of a
The foregoing detailed description is given primarily
for clearness of understanding and no unnecessary limi

said defined passageway in said other cannula mem
ber opens to said means for removably connected
end of said extension; and

20

ing 60 into the passageway 34. When it is desired to
again fill a syringe from the vessel 14, the plug 51 is re
moved from the cavity 38.
The device 10 can be manufactured from almost any

member to said second cannula member.
4. A device as defined in claim 3, wherein:
said first and second cannula members at the free

In order to maintain the sterile condition interior to

the vessel 14 when the mixture is stored, the frusto

an open cavity defined in one of said cannula mem
bers; and
an extension member complementary in shape to
said open cavity, projecting from the other of said
cannula members, said extension being received in
said cavity to removably connect said first cannula

pendicular to the longitudinal axis of said first can
nula member; and

a second flange connected to and disposed around
said second cannula member proximate one end
thereof, the plane of said second flange being gen
erally perpendicular to the longitudinal axis of said
second cannula member,
such that when said first and second cannula mem

bers are connected together said first and second

flanges are disposed in relative abutting juxtaposi
45

tion.

7. A device as defined in claim 1, wherein:

50

55

60

65

said first cannula member further comprises one
pointed end;
said air passageway in said first cannula member has
an opening to the wall of said first cannula member
proximate said pointed end;
said air passageway in said first cannula member has
another opening to the wall of said first cannula
member spaced from said first mentioned opening;
said second cannula member further comprises one
pointed end;
said air passageway in said second cannula member
has an opening to the wall of said cannula member
proximate said pointed end; and
said air passageway in said second cannula member
has another opening in said cannula member to the
wall of said second cannula member spaced from
said first mentioned opening.
8. A device as defined in claim 7, further comprising:
a filter media disposed over said other opening of
said air passageway of said first cannula member,
and

7
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a filter media disposed over said other open end of
said air passageway of said second cannula member.

8

ing:
a plug having a shape complementary to said open
cavity, and being selectively insertable into said

9. A device as defined in claim 7, wherein:

cavity; and

-

saidis inclined
liquid passageway
of said first cannula member 5 a cannula
flexible strap
connected at one of its ends to said
to the longitudinal axis of said first canmember having said cavity, and connected
nula member; and

said liquid passageway of said second cannula member is inclined to the longitudinal axis of said sec

ond Nint. g

10. A device as defined in claim 1, further comprising

at its other end to said plug thereby connecting said

plug to said cannula member having said cavity.

O

means for selectively opening and closing said liquid

12. A device as defined in claim 2, further comprising

a pocket formed in said liquid passageway of said first

cannula member adjacent said first mentioned opening

passageway in said second cannula member.

to the wall of said first cannula member.

11. A device as defined in claim 3, further compris-

* : * * *
5

2O.

25

30

35

40

45

50

55

60

65

