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(57) ABSTRACT 

A medical delivery device comprising an elongate body 
having a plunger slidably and sealingly engaged to form a 
cavity to receive fluid materials and a first outlet disposed at 
an end of said body and has a male luer end portion and a 
valve assembly is disposed within the first outlet. The valve 
assembly has a valve means movable between an open 
position and a closed position and biasing means for biasing 
the valve means to a closed position. Actuating means are 
disposed within the male luer end portion and coupled to the 
valve means Such that the valve means is movable to an open 
position when a female luer end portion of a medical 
accessory is coupled with the male luer end portion. A 
second outlet is disposed at the same end as the first outlet 
for controlling the exchange of gases from the environment 
to said cavity under the action of the plunger. Lastly, a third 
outlet is disposed at the same end as the first outlet for 
controlling the exchange of gases from the cavity to the 
environment under the action of the plunger. 

35 Claims, 5 Drawing Sheets 
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1. 

MULTI-OUTLET MEDICAL DISPENSING 
DEVICE 

TECHNICAL FIELD 

The present invention relates to medical dispensing 
devices for dispensing medical or biological liquids by 
injection or other forms such as, for example, Syringes and 
catheters. 

BACKGROUND ART 

A major concern of health professionals is the safe 
handling of biological materials and medicines. Syringes are 
commonly used medical dispensing devices but there are 
risks to both the health professional and the patient in using 
these common devices. Although there have been a number 
of developments over the years, significant risks still remain. 
When syringes are filled with biological fluids or medi 

cines, it is usually necessary to remove any gaseous mate 
rials remaining in the body of the Syringe prior to injection 
into the patient. The reason for this is that it is potentially 
fatal to inject a patient with air or gas since the gas bubble 
will form an embolism in the patient with likely serious, and 
possibly fatal, consequences. 
The usual procedure for purging gas from a syringe is for 

the health professional to hold the Syringe upright and to tap 
the body of the syringe to send all gas bubbles to the top of 
the Syringe. The plunger is then actuated to push the gas out 
of the Syringe. A piece of cotton gauze is placed at the end 
of the Syringe (usually with a needle) and the gas is expelled 
along with some of the liquid to ensure that all gas has been 
expelled from the system. If a needle is placed at the end of 
the Syringe and the action of the plunger is not controlled 
well, it is possible that the liquid can be expelled for a 
considerable distance. As can be seen, there is some loss of 
the medicine or biological fluid, with obvious risks for 
contaminating others with the material in the Syringe. 

In addition, there are certain circumstances where it 
would be advantageous to allow air into the Syringe in a 
controlled manner. At present, one must actuate the plunger 
and thus allow a large amount of air into the Syringe. 

Additionally, it is advantageous to have a medical dis 
pensing device with a valve at the first outlet which must be 
actuated to allow flow of liquid into or out of the syringe. 

At present there are medical dispensing devices which 
have one way valves, purging valves, and air inlet valves. 
However, it would be advantageous to encompass all three 
functions integrally in one medical dispensing device. The 
present invention provides a medical dispensing device 
which incorporates all three functions, or combinations of 
the three functions, in one device. 

SUMMARY OF THE INVENTION 

Briefly described, the invention provides, from one 
aspect, a medical delivery device comprising an elongate 
body having a plunger slidably and sealingly engaged to 
form a cavity to receive fluid materials. A first outlet is 
disposed at an end of said body, and has a male luer end 
portion and a valve assembly disposed within the first outlet. 
The valve assembly has a valve means movable between an 
open position and a closed position and biasing means for 
biasing the valve means to a closed position. Actuating 
means are disposed within the male luer end portion and 
coupled to the valve means such that the valve means is 
movable to an open position when a female luer end portion 
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2 
of a medical accessory is coupled with the male luer end 
portion. A second outlet is disposed at the same end as the 
first outlet for controlling the exchange of gases from the 
cavity to the environment under the action of the plunger. A 
third outlet is disposed at the same end as the first outlet for 
controlling the exchange of gases from the environment to 
the cavity under the action of the plunger. In any of the 
embodiments of the invention, the communication between 
the outlets and the cavity can be separate, common between 
the outlets, or common between combinations of the outlets. 

In an embodiment of the invention, a one-way valve is 
disposed within a housing in the second outlet for exchange 
of gaseous materials from the cavity of the elongate body to 
the environment. Preferably, the one-way valve disposed 
within the housing is a duckbill valve. In a preferred form of 
the invention, a hydrophobic membrane is disposed between 
the one-way valve and the cavity of the elongate body to 
prevent liquid from traveling from the cavity to the one-way 
valve. The hydrophobic membrane may be integral with the 
one-way valve, and disposed proximal to the cavity of the 
elongate body. 

In a preferred embodiment of this aspect of the invention, 
the aforementioned third outlet for exchange of gaseous 
materials from the environment to the cavity suitably 
includes a housing in which is disposed a one-way valve. 
Preferably, the one-way valve is an umbrella valve. A filter 
is preferably disposed between the one-way valve and the 
environment to prevent entry of bacteria, viruses, or other 
materials which would compromise the sterility of the 
contents of the medical dispensing device. The filter may be 
disposed between the one-way valve and the cavity of the 
elongate body and Suitably has the additional property of 
being hydrophobic to prevent liquid from traveling from the 
cavity to the one-way valve. Preferably, a filter and a 
hydrophobic membrane are separately disposed in series, 
between the one-way valve and the cavity of the elongate 
body, with the hydrophobic membrane facing the cavity. The 
filter is suitably disposed between the environment and the 
one-way valve and the hydrophobic membrane is disposed 
between the one-way valve and the cavity. 

In a further embodiment of the invention, the valve 
assembly is comprised of an actuating member having 
upstanding arms, a resilient member having resilient cam 
arms, a valve stem, valve head and valve seat. The valve 
assembly is mounted on a housing having a central bore 
coaxial with central apertures on the actuating and resilient 
members and having fluid communication with the cavity. 
The housing has slots for locating the resilient cam arms. 
The valve stem, valve head, and valve seat are disposed in 
a tubular housing which is itself part of an end housing. 
Upon rearward movement of the actuating member, the cam 
arms flex outwards, thus allowing the valve head to be taken 
off the valve seat, permitting fluid communication with the 
cavity. The resilient cam arms bias the valve head against the 
valve seat in the absence of force causing rearward move 
ment of the actuating member. 

Suitably, the end housing has a male luer portion having 
complementary fit with a female luer portion of a medical 
accessory. When a medical accessory with a female luer 
portion, such as a needle, is inserted onto the male luer 
portion, the bottom Surface of the needle abuts against the 
top Surface of the actuating member arms to cause rearward 
movement of the actuating members and consequently the 
resilient member and the valve head are moved rearwardly 
as well. There is thus fluid communication through the 
tubular member, valve stem, and to the cavity. 
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In yet another embodiment, the invention provides a 
medical dispensing device comprising an elongate body 
having a plunger slidably and sealingly engaged therein to 
form a cavity to receive fluid materials. A first outlet is 
disposed at an end of said body and comprises a male luer 
end portion. There is a valve assembly disposed within the 
first outlet having a valve means movable between an open 
position and a closed position, and biasing means for biasing 
the valve means to a closed position. Actuating means are 
disposed within the male luer end portion and are coupled to 
the valve means such that the valve means is movable to an 
open position when a female luer end portion of a medical 
accessory is coupled with the male luer end portion. A 
second outlet is disposed at the end for controlling the 
transfer of gases between the environment and the cavity 
under the action of the plunger. The second outlet in this 
embodiment may similarly have a housing containing a 
one-way (e.g. duckbill) valve and a hydrophobic membrane 
as described above. 

There may also be a one-way valve disposed within a 
housing in the second outlet for exchange of gaseous mate 
rials from the environment to the cavity such as an umbrella 
valve, optionally with a filter is disposed between the 
one-way valve and the environment to prevent entry of 
bacteria, viruses, etc., as described above. 

There may also be a two-way valve disposed within a 
housing in the second outlet for exchange of gaseous mate 
rials between the environment and the cavity. Preferably, the 
two-way valve is a combination valve having a duckbill 
valve portion and umbrella valve portion with the umbrella 
valve portion being proximal to the cavity and having an 
integral membrane having hydrophobic properties and filter 
properties to prevent entry of bacteria, viruses, or other 
materials which would compromise the sterility of the 
contents of the medical dispensing device. In yet another 
aspect, a filter is disposed distal to the duckbill valve portion 
to prevent entry of bacteria, viruses, or other materials which 
would compromise the sterility of the contents of the medi 
cal dispensing device, and a hydrophobic membrane is 
disposed between the umbrella valve portion and the cavity 
to prevent liquid from traveling from the cavity to the 
two-way valve. In a further aspect, the filter and the hydro 
phobic membrane are disposed in series between the 
umbrella valve portion and the cavity, with the hydrophobic 
membrane being proximal to the cavity. Hydrophobic mem 
brane is disposed between the one-way valve and the cavity. 

In another embodiment, the invention comprises a medi 
cal dispensing device having a body, a cavity within the 
body, a first outlet disposed at an end of the body, and at least 
one secondary outlet at the said end of the body for con 
trolling the exchange of gases between the cavity and the 
environment, as well as transferring liquid from the cavity 
out through the first outlet. A pressure exerting means for 
exerting pressure or decreasing on or within the body is 
associated with the medical dispensing device. Such that the 
exchange of gases between the cavity and the environment 
is achieved or the transferal of liquid from the cavity through 
the first outlet. The pressure exerting means may be a 
plunger, a peristaltic pump, or similar device, or hydrostatic 
pressure. 
As noted, the present invention can present itself as 

several embodiments. Each embodiment may have a com 
bination of the individual parts and features described 
herein, Such as valves, membranes, filters, outlets and hous 
ings, assembled into a working arrangement. The descrip 
tion below, and illustrations, are of specific preferred but 
non-limiting embodiments. 
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4 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded view of a medical dispensing device 
according to the preferred embodiment of the invention. 

FIG. 2 is a Zoomed in view of a portion of FIG. 2. 
FIG. 3 is a partial cut-away perspective view of a medical 

dispensing device according to the preferred embodiment of 
the invention and a needle. 

FIG. 4 is a cut-away perspective view of FIG. 3 where a 
needle is mounted on the end of the medical dispensing 
device according to the preferred embodiment of the inven 
tion. 

FIG. 5 is a partial cut-away perspective view of the 
medical dispensing device of FIG. 3 where the device is 
rotated 180° in a clockwise direction about its central 
longitudinal axis. 

DESCRIPTION OF THE BEST MODE 

FIG. 1 shows generally, in exploded view, the medical 
dispensing device of the preferred embodiment of the 
present invention. Syringe 10 has an elongate, cylindrical, 
hollow body 12 having outwardly extending flanges 14 at 
one end as finger grips. Plunger 16 has an elastomeric head 
18 attached at one end of plunger 16. Elastomeric head 18 
provides sliding and sealing engagement with the inner 
surface of body 12. A cylindrical housing 20 having a 
circumferential groove 22 for placement of O-ring 24 for 
watertight sealing is placed in the front end of body 12. 
Housing 20 has inwardly and upwardly extending slots 26, 
a central bore 28 (as seen in FIG. 2), and bores 30 and 32 
adjacent to central bore 28. 
A hydrophobic membrane 34 is located in a slot 35 (see 

FIG. 3) on the side of housing 20 facing cavity 40 and is 
associated with washer 36 and a duckbill valve 38 to provide 
one-way flow of gaseous material from the cavity 40 of body 
12, by way of a passageway 39, through duckbill valve 38 
to the environment through a central outlet opening 41a. 
Hydrophobic membrane 34 prevents liquid from cavity 40 
entering duckbill valve 38 but allows gas to pass through, 
thus allowing purging of gas from cavity 40 to the environ 
ment through central outlet opening 41a without release of 
liquid. Duckbill valve 38 is disposed within a duckbill valve 
housing 41, having central outlet opening 41a, which is 
itself disposed within bore 30, thus permitting release of 
gaseous material to the environment though end housing 70. 
In instances where gaseous material has to be purged from 
cavity 40 and liquid materials are also present, plunger 16 
can be pushed to force gaseous material through hydropho 
bic membrane 34 and consequently through duckbill valve 
38, without liquid materials being expelled to the environ 
ment. 

An umbrella valve 42 is disposed within an umbrella 
valve housing 43 (see FIG. 5) and umbrella valve housing 
has a central opening 45, where the umbrella Valve housing 
43 is located in bore 32 to permit one-way flow of gaseous 
material from the environment to cavity 40. A membrane 
(not shown) having hydrophobic and filter properties to 
prevent entry of bacteria, viruses, or other materials which 
would compromise the sterility of the contents of the medi 
cal dispensing device is placed in a slot on the side of 
housing 20 facing cavity 40 similar to slot 35 to prevent 
liquid from cavity 40 from entering bore 32 or alternatively 
disposed in a slot on the exterior side of umbrella valve 42. 
Gaseous material can travel from the environment through 
end housing 70, to umbrella Valve 42 and through passage 
way 47 to cavity 40 under action of plunger 16. Umbrella 
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valve 42 may also be set to a predetermined crack-open 
pressure to allow fluid such as blood to be drawn into the 
cavity 40 under action of the plunger if desired, through 
umbrella valve 42. 
A resilient member 44 having a circular plate 46, central 

aperture 48 and resilient cam arms 50 is located on the front 
end of housing 20 (see FIGS. 2, 3, and 5). Cam arms 50 are 
disposed within slots 26 and can travel radially along the 
bottom surface of slots 26 as resilient member 44 is moved 
in a rearward axial direction. In addition, cam arms 50 flex 
outwardly in response to rearward axial movement of actu 
ating member 56. Central aperture 48 is coaxial with central 
bore 28. O-rings 52 and O-ring stops 54 are disposed within 
central bore 28 and adjacent resilient member 44 to provide 
fluid-tight fit. 
An actuating member 56 includes a circular bottom plate 

58, a central opening 60, and upstanding arms 62 is located 
against resilient member 44, with central opening 60 being 
coaxial with central aperture 48 on resilient member 44 and 
central bore 28 in housing 20. A valve stem 64 is located 
within central bore 28, central aperture 48, and central 
opening 60 for fluid communication with cavity 40 and is 
attached to actuating member 56 for movement with actu 
ating member 56. Valve stem 64 has openings 66 to permit 
fluid to enter into the interior of valve stem 64 and eventu 
ally to cavity 40. A valve head 67 is attached at the end of 
valve stem 64 and has a complementary fit to a valve seat 68 
for sealing engagement. Collectively, valve assembly 65 
comprises valve stem 64 and attached valve head 66. Resil 
ient member 44 abutting against actuating member 56 biases 
valve head 67 to be seated against valve seat 68 for fluid 
tight fit (see FIGS. 3 and 5). 
An end housing 70 comprises a circular side wall 72, a 

circumferentially and axially extending flange 74, a down 
wardly extending circumferential lip 76 (as seen in FIGS. 3 
to 5), and a tubular housing 78 whose end extends past the 
end surface of circular side wall 72. Valve seat 68 abuts 
against the end of tubular housing 78. O-ring 52 and O-ring 
stop 54 are disposed at the end of tubular housing 78 to 
provide fluid-tight fit. The inner surface of circular side wall 
72 has a male luer portion 82 dimensioned for complemen 
tary fit with a female luer portion. As seen in FIGS. 3 and 5. 
a needle is provided at 82a having a needle housing 84, a 
female luer portion 86, and a hollow interior 88 dimensioned 
for complementary fit with tubular housing 78. 
As seen in FIG. 4, when needle 82a is attached to end 

housing 70 by means of male luer portion 82 and female luer 
portion 86, the bottom surface 90 of needle housing 84 
contacts the top surface 92 of actuating member 56 such that 
rotational movement of needle 82a and the interaction 
between male luer portion 82 and female luer portion 86 
causes actuating member 56 to move in a rearward axial 
direction. As a result, cam arms 50 flex outwardly and travel 
downwardly in a radial direction along slots 26. Conse 
quently, valve assembly 65 also moves rearwardly in an 
axial direction due to valve assembly 65 being attached to 
actuating member 56. Such that there is fluid communication 
through hollow interior of tubular housing 70. Fluid mate 
rials can be then be drawn into cavity 40 under action of 
plunger 16. 
As seen in FIG. 4, hollow interior 88 of needle 82a is 

co-extensive with the hollow interior of tubular housing 78. 
Accordingly, there is fluid communication from needle 82a 
through to cavity 40 by way of fluid flowing (see arrows) 
through openings 66 in valve stem 64, only when actuating 
member 56 is engaged by female luer portion 86 and 
displaced rearwardly and axially sufficient to allow fluid 
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6 
communication through valve assembly 65. When needle 
82a is disengaged from end housing 70, resilient cam 
members 50 flex back to its original position, thus, biasing 
valve assembly 65 against valve seat 68 for fluid-tight fit. 
The scope of the invention also includes a medical 

dispensing device having any one, or combination, of the 
following aspects: 

a) a valve assembly disposed within an outlet comprising 
a valve means movable between an open position and 
a closed position, biasing means for biasing said valve 
means to a closed position, actuating means disposed 
within the outlet and coupled to said valve means such 
that said valve means is movable to an open position 
when an activating end of a medical accessory is 
coupled with the outlet; 

b) an outlet disposed at an end having a one-way valve for 
controlling the exchange of gases from the environment 
to the cavity of the medical dispensing device under the 
action of a plunger or some other pressurizing means; 

c) an outlet disposed at an end having a one-way valve for 
controlling the exchange of gases from the cavity of the 
medical dispensing device to the environment under the 
action of a plunger or some other pressurizing means; 
and 

d) an outlet disposed at an end having a two-way valve for 
controlling the exchange of gases between the cavity of 
the medical dispensing device to the environment under 
the action of a plunger or some other pressurizing 
CaS. 

As will be appreciated, the various aspects of the inven 
tion described previously can also be incorporated with the 
aspects discussed immediately above. 

Although the biasing means has been described as a 
resilient member having been described as having cam arms 
and a corresponding number of slots 26, it is to be appre 
ciated that the invention encompasses at least one cam arm 
and at least one corresponding slot. Other embodiments 
encompass two, three, four or as many cam arms as may be 
desired or are necessary along with a corresponding number 
of slots or cam followers. In a further embodiment of valve 
stem 64, valve stem 64 has at least one aperture 66. 

Although the actuating member has been described as 
having arms, it is to be appreciated that the invention 
encompasses at least one arm. Other embodiments can 
encompass two, three, four, or more arms as may be desired 
or are necessary. 

Other filters or filter arrangements can also be used such 
as using an oleophobic membrane in place of the hydropho 
bic membrane whereby the oleophobic membrane is useful 
in filtering fatty or proteinaceous Substances such as those 
found in blood and will perform the same function of 
preventing liquid from escaping from the cavity of the 
medical dispensing device to the environment. Further, the 
oleophobic membrane can be placed in series, proximal to 
the cavity of the medical dispensing device, with the hydro 
phobic membrane and/or filter that prevents entry of bacte 
ria, viruses or other materials that would compromise Ste 
rility. In addition, a filter having both oleophobic and filter 
properties to prevent entry of bacteria, viruses, or other 
materials which would compromise the sterility, can also be 
used. As well, the filter and hydrophobic membrane and/or 
oleophobic membrane can be placed in series or otherwise, 
with the hydrophobic membrane or oleophobic membrane 
being proximal to the cavity of the medical dispensing 
device. 
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The invention claimed is: 
1. A medical dispensing device, comprising: 
a body having a cavity to receive fluid materials; 
a first outlet disposed at an end of said body wherein said 

first outlet includes a male luer end portion; 
a pressure exerting means for the transferal of liquid from 

said cavity through said first outlet and the transferal of 
gases between said cavity and the environment; and 

at least one secondary outlet disposed at said end for 
controlling the exchange of gases between the envi 
ronment and said cavity under the action of said 
pressure exerting means, 

further comprising a valve assembly disposed within said 
first outlet comprising a valve means movable between 
an open position and a closed position, biasing means 
for biasing said valve means to a closed position, 
actuating means disposed within the male luer end 
portion of said first outlet and coupled to said valve 
means such that said valve means is movable to an open 
position when a female luer end portion of a medical 
accessory is coupled with said male luer end portion. 

2. The medical dispensing device of claim 1, wherein the 
biasing means comprises at least one resilient cam member 
and at least one cam follower. 

3. The medical dispensing device of claim 2, wherein said 
cam follower is an inwardly and upwardly extending slot 
disposed on a cylindrical housing, wherein said cylindrical 
housing has an axial bore dimensioned for fit with said valve 
means and fluid communication with said body. 

4. The medical dispensing device of claim 3 further 
including a valve housing disposed within said secondary 
outlet, and having disposed within said valve housing, a 
valve selected from a one-way valve for controlling the 
transfer of gases from said cavity to the environment, a 
one-way valve for controlling the transfer of gases from the 
environment to said cavity and a two-way valve for con 
trolling the transfer of gases between said cavity and the 
environment. 

5. The medical dispensing device of claim 4 further 
including a third outlet disposed at said end for controlling 
the exchange of gases from the environment to said cavity 
under the action of said pressure exerting means and option 
ally further including a valve housing disposed within said 
third outlet, said valve housing having disposed therein 
either a one way valve for controlling the transfer of gases 
from the environment to said cavity or a two way valve for 
controlling the transfer of gases between said cavity and the 
environment. 

6. The medical dispensing device of claim 5 further 
including a filter to prevent entry of bacteria or viruses into 
the cavity, and a hydrophobic or oleophobic membrane to 
prevent liquid from entering said secondary outlet or said 
third outlet, disposed in series between at least one of said 
valves and the cavity, with said hydrophobic or oleophobic 
membrane being proximal to said cavity. 

7. The medical dispensing device of claim 5 further 
including a membrane having hydrophobic properties or 
oleophobic properties and additionally filter properties, dis 
posed between at least one of said valves and said cavity. 

8. The medical dispensing device of claim 7 further 
including an oleophobic membrane and a hydrophobic 
membrane, disposed adjacent to one another, the oleophobic 
membrane being proximal to said cavity. 

9. The medical dispensing device of claim 5 further 
including at least one membrane selected from an oleopho 
bic membrane, a hydrophobic membrane and a hydrophobic 
membrane in combination with a oleophobic membrane 
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8 
disposed between said cavity and at least one of said valves, 
subject to the proviso that if the membrane is a hydrophobic 
membrane in combination with an oleophobic membrane the 
oleophobic membrane is disposed proximal to the cavity. 

10. The medical dispensing device of any of claims 5 or 
6-9 wherein said actuating means comprises at least one arm 
coaxial with said first outlet and a backing means attached 
thereto, the backing means having an aperture dimensioned 
for cooperable movement with said valve means. 

11. The medical dispensing device of claim 10 wherein 
the backing means is a circular disk having an outer diameter 
slightly less that the inner diameter of said first outlet. 

12. The medical dispensing device of claim 11 wherein 
said pressure exerting means is selected from a plunger 
slidably and sealingly engaged with the interior of said body 
and a peristaltic pump. 

13. The medical dispensing device of claim 10 wherein 
said pressure exerting means is selected from a plunger 
slidably and sealingly engaged with the interior of said body 
and a peristaltic pump. 

14. The medical dispensing device of claim 4 further 
including a filter to prevent entry of bacteria or viruses into 
the cavity, and a hydrophobic or oleophobic membrane to 
prevent liquid from entering said secondary outlet or said 
third outlet, disposed in series between at least one of said 
valves and the cavity, with said hydrophobic or oleophobic 
membrane being proximal to said cavity. 

15. The medical dispensing device of claim 4 further 
including a membrane having hydrophobic properties or 
oleophobic properties and additionally filter properties, dis 
posed between at least one of said valves and said cavity. 

16. The medical dispensing device of claim 15 further 
including an oleophobic membrane and a hydrophobic 
membrane, disposed adjacent to one another, the oleophobic 
membrane being proximal to said cavity. 

17. The medical dispensing device of claim 4 further 
including at least one membrane selected from an oleopho 
bic membrane, a hydrophobic membrane and a hydrophobic 
membrane in combination with a oleophobic membrane 
disposed between said cavity and at least one of said valves, 
subject to the proviso that if the membrane is a hydrophobic 
membrane in combination with an oleophobic membrane the 
oleophobic membrane is disposed proximal to the cavity. 

18. The medical dispensing device of any of claims 4 or 
14-17 wherein said actuating means comprises at least one 
arm coaxial with said first outlet and a backing means 
attached thereto, the backing means having an aperture 
dimensioned for cooperable movement with said valve 
CaS. 

19. The medical dispensing device of claim 18 wherein 
the backing means is a circular disk having an outer diameter 
slightly less that the inner diameter of said first outlet. 

20. The medical dispensing device of claim 19 wherein 
said pressure exerting means is selected from a plunger 
slidably and sealingly engaged with the interior of said body 
and a peristaltic pump. 

21. The medical dispensing device of claim 18 wherein 
said pressure exerting means is selected from a plunger 
slidably and sealingly engaged with the interior of said body 
and a peristaltic pump. 

22. The medical dispensing device of claim 1 wherein 
said actuating means comprises at least one arm coaxial with 
said first outlet and a backing means attached thereto, the 
backing means having an aperture dimensioned for cooper 
able movement with said valve means. 
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23. The medical dispensing device of claim 22 wherein 
the backing means is a circular disk having an outer diameter 
slightly less that the inner diameter of said first outlet. 

24. A medical dispensing device, comprising: 
a body having a cavity to receive fluid materials; 
a first outlet including a male luer end portion disposed at 

an end of said body; 
a pressure exerting means for the transferal of liquid from 

said cavity through said first outlet and the transferal of 
gases between said cavity and the environment; 

at least one secondary outlet disposed at said end for 
controlling the exchange of gases between the envi 
ronment and said cavity under the action of said 
pressure exerting means; 

a valve assembly disposed within said first outlet com 
prising a valve means movable between an open posi 
tion and a closed position, biasing means for biasing 
said valve means to a closed position, actuating means 
disposed within the male luer end portion of said first 
outlet and coupled to said valve means Such that said 
valve means is movable to an open position when a 
female luer end portion of a medical accessory is 
coupled with said male luer end portion, wherein the 
biasing means comprises at least one resilient cam 
member and at least one cam follower and wherein said 
cam follower is an inwardly and upwardly extending 
slot disposed on a cylindrical housing, wherein said 
cylindrical housing has an axial bore dimensioned for 
fit with said valve means and fluid communication with 
said body; 

a valve housing disposed within said secondary outlet, 
and having disposed within said valve housing, a valve 
selected from a one-way valve for controlling the 
transfer of gases from said cavity to the environment, 
a one-way valve for controlling the transfer of gases 
from the environment to said cavity and a two-way 
valve for controlling the transfer of gases between said 
cavity and the environment; and 

a third outlet disposed at said end for controlling the 
exchange of gases from the environment to said cavity 
under the action of said pressure exerting means and 
optionally further including a valve housing disposed 
within said third outlet, said valve housing having 
disposed therein either a one way valve for controlling 
the transfer of gases from the environment to said 
cavity or a two way valve for controlling the transfer of 
gases between said cavity and the environment. 

25. The medical dispensing device of claim 24 further 
including at least one membrane selected from an oleopho 
bic membrane, a hydrophobic membrane and a hydrophobic 
membrane in combination with a oleophobic membrane 
disposed between said cavity and at least one of said valves, 
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subject to the proviso that if the membrane is a hydrophobic 
membrane in combination with an oleophobic membrane the 
oleophobic membrane is disposed proximal to the cavity. 

26. The medical dispensing device of claim 25 wherein 
the at least one membrane is integral with at least one valve. 

27. The medical dispensing device of claim 26 further 
including a filter disposed between the end of at least one of 
said valves distal to said cavity and the environment to 
prevent entry of sterility-compromising contaminants. 

28. The medical dispensing device of claim 26 including 
a membrane having hydrophobic properties or oleophobic 
properties and additionally filter properties, disposed 
between at least one of said valves and said cavity. 

29. The medical dispensing device of claim 28 including 
an oleophobic membrane and a hydrophobic membrane, 
disposed adjacent to one another, the oleophobic membrane 
being proximal to said cavity. 

30. The medical dispensing device of claim 29 wherein 
the hydrophobic membrane is integral to the valve. 

31. The medical dispensing device of claim 25, 27 or 30 
further including a filter to prevent entry of bacteria or 
viruses into the cavity, and a hydrophobic or oleophobic 
membrane to prevent liquid from entering said secondary 
outlet or said third outlet, disposed in series between at least 
one of said valves and the cavity, with said hydrophobic 
membrane or oleophobic membrane being proximal to said 
cavity. 

32. The medical dispensing device of claim 31 wherein 
said actuating means comprises at least one arm coaxial with 
said first outlet and a backing means attached thereto, the 
backing means having an aperture dimensioned for cooper 
able movement with said valve means and wherein the 
backing means is a circular disk having an outer diameter 
slightly less that the inner diameter of said first outlet. 

33. The medical dispensing device of claim 32 wherein 
said pressure exerting means is selected from a plunger 
slidably and sealingly engaged with the interior of said body 
and a peristaltic pump. 

34. The medical dispensing device of claim 25 wherein 
said actuating means comprises at least one arm coaxial with 
said first outlet and a backing means attached thereto, the 
backing means having an aperture dimensioned for cooper 
able movement with said valve means and wherein the 
backing means is a circular disk having an outer diameter 
slightly less that the inner diameter of said first outlet. 

35. The medical dispensing device of claim 34 wherein 
said pressure exerting means is selected from a plunger 
slidably and sealingly engaged with the interior of said body 
and a peristaltic pump. 


