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Description

FIELD OF THE INVENTION

[0001] This invention relates to a system for safely de-
livering a controlled volume of a medical fluid to a patient
and, more particularly to a system for delivering a con-
trolled flow of carbon dioxide (CO,) or other contrast fluid
in order to obtain radiological images.

BACKGROUND OF THE INVENTION

[0002] Various types of medical equipment have been
utilized to deliver controlled volumes of liquid and gase-
ous substances to patients. One field that involves the
administration of such fluids is radiology, wherein a small
amount of carbon dioxide gas or an alternative contrast
media is delivered to the vascular system of the patient
in order to displace the patient’s blood and obtain im-
proves images of the vascular system. Traditionally, this
hasrequiredthatthe CO, orother mediafirstbe delivered
from a pressurized cylinder to a syringe. The filled syringe
is then disconnected from the cylinder and reconnected
to a catheter attached to the patient, If additional CO, is
needed the syringe must be connected from the catheter
and reattached to the cylinder for refilling. Not only is this
procedure tedious and time consuming, it presents a se-
rious risk of introducing air into the CO,, or contrast fluid
at each point of disconnection. Injecting such air into the
patient’s blood vessels can be extremely dangerous and
seven fatal.

[0003] Recinella et al. United; States Patent No.
6,315,762 discloses a closed delivery system wherein a
bag containing up to 2,000 ml of carbon dioxide or other
contrast media is selectively interconnected by a stop-
cock to either the chamber of a syringe or a catheter
attached to the patient. Although this system doesreduce
the introduction of air into the administered fluid caused
by disconnecting and reconnecting the individual com-
ponents, it still exhibits a number of shortcomings. For
one thing, potentiality dangerous volutes of air are apt to
be trapped within the bag. This visually requires the bag
to be manipulated and flushed multiply times before it is
attached to the stopcock and ultimately to the catheter.
Moreover, this delivery system does not feature an opti-
mally safe and reliable, foolproof operation. If the stop-
cock valve is incorrectly operated to inadvertently con-
nect the carbon dioxide filled bag or other source of car-
bon dioxide directly to the patient catheter, a dangerous
and potentially lethal volume of CO, may be delivered
suddenly to the patient’s vascular system. It is medically
critical to avoid such CO, flooding of the blood vessels.

SUMMARY OF THE INVENTION

[0004] Itis therefore an object of the present Invention
to provide a system for safely and reliably delivering a
controlled dosage of a fluid to a medical patient.
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[0005] It is a further object of this invention to provide
a fluid (i.e. liquid or gas) delivery System that is particu-
larly effective for use in administering CO, or other con-
trast media in a controlled manner to a patient’s vascular
system to provide improved contrast for radiological im-
aging.

[0006] It is a further object of this invention to provide
a fluid delivery system and particularly a CO,/contrast
media delivery system that prevents potentially danger-
ous amounts of air from entering the fluid and thereby
being administered to the patient.

[0007] Itis a further object of this invention to provide
afluid delivery system that prevents accidentally flooding
of the patient’s vascular system with carbon dioxide or
other administered gases or liquids under positive pres-
sure.

[0008] It is a further object of this invention to provide
a fluid delivery system exhibiting a failsafe and foolproof
operation, which permits only reliable and accurately
controlled dosages of a medical fluid to be administered
to a patient.

[0009] Itis a further object of this invention to provide
a fluid delivery system that may be used safely and ef-
fectively with virtually any source of carbon dioxide or
other medical fluid regardless of the pressure or environ-
ment under which that fluid is maintained.

[0010] Itis a further object of this invention to provide
afluid flow system that prevents an administered medical
fluid from flowing in an unintended direction through the
system.

[0011] US 5135026 discloses a medical valve having
fluid flow indicia.

[0012] This invention results from a realization that an
improved, foolproof system for safely delivering control-
led amounts of a medical fluid such as CO,, or other con-
trast media to a patient may be accomplished by utilizing
a multi-part valve that delivers the fluid in precisely con-
trolled amounts sequentially through a series of syringes
such that it is impossible to directly connect the fluid
source to the patient. At the same time, the delivery sys-
tem does not have to be disconnected and reconnected
during the administration of medical fluid. This greatly
reduces the intrusion of air Into the system and the fluid
being administered.

[0013] This invention provides a system for controlled
delivery of a medical fluid from a source of such fluid to
a patient, said system comprising: an inlet conduit for
being communicably joined to a source of the medical
fluid; an outlet conduit for being communicably joined to
the patient; first and second syringes intermediate said
inlet and outlet conduits; and a control valve assembly
interconnecting said inlet conduit, said outlet conduit,
said first syringe and said second syringe, said control
valve assembly being altematable between a first state
wherein said inlet conduit communicates with said first
syringe for transmitting fluid from the source to said first
syringe, a second state wherein said first syringe com-
municates with said second syringe and is isolated from
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said inlet and outlet conduits for transmitting fluid from
said first syringe to said second syringe, and a third state
wherein said second syringe communicates with said
outlet conduit and is isolated from said inlet conduit and
said first syringe for transmitting fluid from said second
syringe to said outlet conduit; said control valve assembly
includes a valve body having aligned inlet and outlet
ports, said inlet port being communicably connectable to
said inlet conduit and said outlet port being communica-
bly connectable to said outlet conduit, said valve body
further including a first intermediate port to which said
first syringe is selectively connected and a second inter-
mediate port to which said second syringe is selectively
connected, said control valve assembly further including
a stopcock element mounted rotatably within said body
and including an angled channel that is selectively align-
able with said inlet port and said first intermediate port
to allow for communication between said inlet conduit
and said first syringe, said first intermediate port and said
second intermediate port to allow for communication be-
tween said first syringe and said second syringe, and
said second intermediate portand said outlet port to allow
for communication between said second syringe and said
outlet conduit whilst preventing direct fluid flow from the
inlet port to the outlet port.

[0014] In one embodiment, the valve assembly in-
cludes a valve body having aligned inlet and outlet ports
that are communicably connectable to the inletand outlet
conduits respectively. The valve body further includes a
pair of first and second intermediate ports that extend
axially transversely to the inlet and outlet ports and trans-
versely to each other. A stopcock is mounted rotatably
within the valve body and includes an angled channel
having a pair of communicably interconnected channel
segments that extend axiaily at an acute angle to one
another. The channel segments of the stopcock are in-
terconnected at an angle that is generally equivalent to
the angle formed between each adjacent pair of non-
aligned ports in the valve body such that the stopcock is
rotatably to align the channel segments width a selected
adjacent pair of the non-aligned ports to permit fluid com-
munication between those ports. Each of the intermedi-
ate ports is connectable to arespective syringe. The stop-
cock is selectively adjusted between first second, and
third positions. In the first position, the channel segments
communicable interconnect the inlet port and a first one
of the intermediate ports. Fluid introduced through the
inlet conduit portion is thereby transmitted through the
inlet pert and the channel of the stopcock to the first in-
termediate port. This port directs the fluid to afirst syringe
attached thereto, In the second salve position, the stop-
cock aligns the channel segments with the first and sec-
ond intermediate ports respectively. This isolates the fluid
in the first syringe from both the inlet and cutlet conduits.
The first syringe is operated to direct the fluid through
the fist intermediate port, the stopcock channel and the
second intermediate port into a second syringe joined
two the second intermediate port. In the third valve po-
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sition, the stopcock is rotated to align the channel seg-
ments with the second intermediate port and the outlet
port respectively. This isolates the fluid in the second
syringe from the fluid source, the inlet port and the first
intermediate port. The second syringe is then operated
to drive the fluid through the second intermediate port,
the channel of the stopcock and the outset port to the
outlet conduit. The outlet conduit directs this fluid to the
patient.

[0015] The respective longitudinal axes of the inletand
outlet ports are aligned. The first and second intermedi-
ate ports may include respective longitudinal axes that
form an angle of substantially 60 degrees with one an-
other The first intermediate port may form an axial angle
of substantially 60 degrees with the longitudinal axis of
the inlet port and, similarly, the axis of the second inter-
mediate port may form an angle of substantially 60 de-
grees with the longitudinal axis of the outlet port.

[0016] The annular channel formed in the stopcock
preferable features channel segments with respective
longitudinal axes that form an angle of substantially 60
degrees. As used herein, "substantially 60 degrees"
means that the angles are either precisely or approxi-
mately 60 degrees such that the channel segments of
the stopcock are communicably and selectively interen-
gageable with a respective pair of adjoining. non-aligned
ports in each of the three value positions Alternative an-
gles may be featured when the inlet and outlet conduits
are not aligned. A lever is attached to the valve body for
adjusting the stopcock between the three alternate valve
positions.

[0017] The inlet conduits may include a fitting for seal-
ably interconnecting to a source of medical fluid. The
flitting may include a one-way valve for limiting the flow
of fluid to a single direction from the source of fluid to the
valve, assembly and for preventing flow in the opposite
direction. The inlet conduit may include coiled tubing. A
second one-way value may be mounted within the inlet
port of the valve body for restricting fluid flew from the
valve body to the inlet conduit,

[0018] The valve assemble may further include a one
way outlet valve mounted in the outlet port for restricting
fluid to flow to a single direction from the outlet port to
the outlet conduit and for preventing fluid flow in the op-
posite direction. A second coil section of tubing is formed
in the outlet section.

[0019] The outlet conduit may carry a downstream
valve for bleeding and/or purging fluid and/or for admin-
istering an additive fluid to the controlled fluid the outlet
conduit may be communicably connected to a patient
catheter. An additional one-way valve may be carried by
the downstream valve to restrict flow of the fluid through
the downstream valve to a single direction from the outlet,
conduit to the patient catheter.

[0020] Theoutletconduit may alternatively be connect-
ed to a downstream fitting having a one-way valve for
directing fluid flow from the outlet conduit through the
fitting to the patient. The fatting may include a port that
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allows fluid to be purged or flushed from the catheter.
The port may also be used to deliver meditations through
the fitting and the catheter to the patient. The downstream
fatting may be connected to a medication or fluid admin-
istering syringe through a conduit that is attached to the
downstream fitting. Respective Luer™ fittings may be
used to interconnect the inlet and outlet conduits to the
control value. A Luer™ fitting may also be employed to
connect the downstream valve or fitting to the catheter.
[0021] The system of this invention may alternatively
feature sequential, multiple stage delivery of a medical
fluid from a source to a patientthrough a pair of directional
or multidirectional valves. A first such valve is operated
to either deliver fluid from the source to a first syringe or
to deliver fluid from thefirst syringe to the inlet of a second
valve. The second valve is then operated to selectively
deliver fluid from the first syringe through the second
valve to a second syringe. Alternatively, the second valve
may be operated to deliver the fluid from the second sy-
ringe to the downstream catheter or patient. A critical
feature of this invention is that a precise volume or dos-
age of CO, or other medical liquid/gas is delivered se-
quentially in three distinct stages from the source to the
patient. In each stage, the source, which is typically under
pressure, remains totally isolated from the patient so that
fluid is administered much more safely than in prior sys-
tem.

[0022] This invention further features a process for de-
livering medical fluid from a source of such fluid to a pa-
tient in controlled doses. The process involves providing
inlet and outlet conduits that are connected respectively
to a source of medical fluid and a patient. A control valve
assembly and a pair of first and second syringes are in-
terconnected between the inlet and outlet conduits. The
control valve assembily is first operated to communicably
join the fluid source and the first syringe and medical fluid
is transmitted from the source to the first syringe. The
control valve assembly is then adjusted to communicably
join the first and second syringes while isolating the first
syringe and the second syringe from the source af fluid.
The first syringe is then operated to transmit medical fluid
from the first syringe to the second syringe through the
control valve assembly. The second syringe and the out-
let conduit are then communicably joined by further ad-
justing the control valve assembly and the second sy-
ringe is operated to transmit medicalfluid from the second
syringe to the patient through the outlet conduit The first
syringe and the fluid source remain isolated from the sec-
ond syringe.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0023] Otherobjects, features and advantages will oc-
cur from the following description of a referred embodi-
ment and the accompanying drawings, in which:

FIG. 1is a somewhat simplified plan and parity sche-
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matic view of the system for controlled delivery of
medical fluids in accordance with this invention;
FIG. 2 is a view similar to FIG. 1 wherein the control
valve assembly is enlarged for clarity and the internal
construction of the valve assemble is illustrated;
FIG. 3 is a simplified, schematic view of the outset
conduit and an alternative downstream fitting that
may be used to interconnect the outlet conduit to the
patent catheter;

FIG. 4 is a view similar to that of FIGS. 1 .... 3 which
depicts a medication administering syringe being at-
tached to the downstream fitting by means of a con-
necting tube;

FiG. 5 is a perspective view of a control valve as-
sembly featuring a dual handle for operating the
stopcock and indicating which pair of flow ports are
open;

FIG. 6 is an elevational and partially schematic view
of an alternative system in accordance with this in-
vention utilizing a pair of multidirectional valves for
the control valve assemble; and

fIG. Il is a perspective view of the multidirectional
valves used in the embodiments of FIG. 5.

[0024] There is shown in FIGS. 1 and 2 system. 10 for
delivering controller dosages of a medical contrast fluid
such as carbon dioxide (CO,) for use in the radiological
imaging of arteries and veins of a patient’s vascular sys-
tem. Although this is a preferred application for system
10, it should be understood that the system may be used
for the controlled delivery of various other types of liquids
and gases administered as part of assorted surgical and
medical procedures. As used herein, the term "fluid"
shouted be understood to include various types of med-
ical liquids and gases. By the same token, when "gas" is
used herein, it should be understood that such descrip-
tion is likewise applicable to various types of medical lig-
uids.

[0025] System 10includes an inlet conduits 12 and an
outlet conduit 14 interconnected by athree-stage K-vatve
shaped control assembly 16. Inlet conduit 12 communi-
cably interconnnects a source of carbon dioxide or other
medical fluid (not shown) with valve assembly 16, Outlet
conduits 14 likewise communicably interconnects a dis-
charge end of valve assembly 16 with a catheter 18 that
is, in turn, operably connected to a patient, not shown.
[0026] Inletconduit 12 includes a Luer ™ fitting 20 hav-
ing a G-tube seal 22, which is selectively attached to the
source of medical fluid, such as the CO, source. It should
be understood that system 10 may be used with various
sources of carbon dioxide including, but not limited to,
pressurized tanks, bags and the CO,mmander® manu-
factured by PMDA, LLC of North Fort Myers, Florida. The
specific source of carbon dioxide or other medical fluid
is not a limitation of this invention. A one-way directional
valve 24 with a Luer™ fitting 26 is communicably joined
to fitting 20. Fitting 26 is, in turn, communicably joined to
acoiled medical tube 28 having a length of approximately



7 EP 2 688 636 B1 8

18". Various alternative lengths may be employed within
the scope of this invention. The distal end of tube 28
carries a Luer™ fitting 30,

[0027] Three-stage controlvalve assembly 16includes
a generally K-shaped valve body 32, which is preferably
composed of various medical grade plastics, metals
and/or metal alloys, typically, the valve body includes a
molded or otherwise unitary construction. The valve body
features four fluid transmitting ports 38, 46. 48 and 40.
More particularly, valve body 32 includes aligned intake
and discharge segments 34 and 36. respectively, which,
as best shown in FIG. 2, include respective aligned in-
ternal inlet and outlet ports 38 and 40 respectively. The
valve body also includes first and second intermediate
legs 42 and 44. Each leg extends at an angle of substan-
tially to degrees from aligned branches 34 and 36 of valve
body 32. Leg 42 includes an interior intermediate port 46
and leg 44 includes aninterior intermediate port 48, which
extend axially longitudinally through the respective legs
42 and 44. Ports 46 and 48 form transverse angles of
substantially 60 degrees piece with respective axial ports
38 and 40 of aligned branches 34 and 36.

[0028] Transverse legs 42 and 44 also extend at an
angle of substantially 60 degrees to one another. By the
same token, the longitudinal axes of ports 46 and 48 form
an angle of substantially 60 degrees.

[0029] Valve assembly 16 further includes a stopcock
59that, best shownin FIG. 2. which, is rotatably mounted
within valve body 32. The stopcock includes an angled
channel 61 comprising communicably interconnected
channel segments 63 and 65 having respective longitu-
dinal axes that extend at an angle of approximately 60
degrees to one another. As used wherein, "approximate-
ly 60 degrees" should be understood to mean that angle
formed between the respective longitudinal axes of the
channel segments 63,65 is substantially equivalent to
the angle formed between the longitudinal axes of re-
spective pairs of the non-aligned adjacent ports of valve
body 32 (e.g. respective pairs of ports 38, 46: 46. 48; and
48, 40). This enables the channel segments to be com-
municably aligned with a selected adjacent pair of the
ports in the manner described more fully below. It should
be understood that in alternative embodiments the ports
and channel segments may have other corresponding
angles. This is particularly applicable when the intake
and discharge ports and/or the inlet and outlet conduits
are not aligned.

[0030] AsshowninFIG, 1.avalve lever 67 is mounted
to valve body 32 for selectively rotating stopcock 59 Into
a selected one of three positions, For example, in FIG.
2, the stopcock is positioned with channel segments 63
and 66 of angled channel 61 communicably aligned with
adjacent ports 38 and 46 respectively. Alternately, and
as described more fully below, lever 67 may be manip-
ulated to align the channel segments with respective
ports 46 and 48 as indicated by the channel shown in
phantom in position 61b. The fever may be likewise op-
erated to align the respective channel segments with
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ports 48 and 40 as indicated by the angled channel in
position 61c. Such selective positioning of the stopcock
provides for controlled multiple stage delivery of fluid
through valve 16 from inlet conduit 12 to outlet, conduit
14, This operation is described more fully below.

[0031] Intake branch 34 of valve body 32 carries a com-
plementary fitting for communicably interconnecting to
Luer™ fitting 30 carried at the distal end of tubing 28. By
the same token, discharge branch 36 of valve body 32
carries a complementary fitting for operably and commu-
nicably interconnecting with a Luer™ fitting 50 carried at
the proximal end of outlet conduit 14 The remaining el-
ements of the discharge conduit are described more fully
below. Aligned ports 38 and 40 of valve body 32 include
respective one-way valves 52 and 54, FIG. 2. which re-
strict or limit the flow of fluid within respective ports 38
and 40 to the direction indicated by arrows 56 and 68.
[0032] As further illustrated in FIGS. 1 and 2, outlet
conduit 14 features a coiled medical tube 60 that is com-
municably interconnected between the Luer™ fitting 50
attached to discharge branch 36 of valve body 32 and a
second Luer™ fitting 62, which is communicably joined
to a downstream valve 64. The downstream valve in-
cludes a one way valve 66 that restricts fluid flow from
tubing 14 through valve 64 to the direction indicated by
arrow 68. Valve 64 features a G-tube seal 73 that pre-
vents airfromintruding into the system priorto connection
of valve 64. Valve 64 also includes a stopcock 70 that is
rotatably operated within valve 64 to selectively bleed or
purge fluid from system 10 through a port 72. Exit port
74 is selectively joined to patient catheter 18. Various
alternative two and three port stopcocks may be used in
the downstream valve.

[0033] A reservoir syringe 80 is communicably con-
nected axial port 46 of valve leg 42. Such interconnection
is accomplished by a conventional Luer™ fitting 82, the
details of which will be known to persons skilled in the
art. Similarly, a second, draw-push syringe 84 is releas-
ably attached by a Luer™ fitting 86 to the distal end of
valve leg 44. This allows syringe 84 to be communicably
interconnected with port 48 through second intermediate
leg 44. Syringes 80 and 84 are constructed and operated
inamannerthatwill be known to persons skilled in the art.
[0034] System 10 is operated to deliver CO, or other
medical fluid to a patient in a controlled and extremely
safe and reliable manner. This operation is performed as
follows.

[0035] Inlet conduit 12 is first interconnected between
a source of carbon dioxide and intake branch 34 of valve
body 32. Outlet section 14 likewise is communicably in-
terconnected between discharge branch 36 of valve body
32 and downstream valve 64, which is itself attached to
patient catheter 18. Syringes 80 and 84 are joined to
valve legs 42 and 44 such that the syringes communicate
with respective ports 46 and 48. The syringes should be
selected such that they have a size that accommodates
adesired volume of gas to be administered to the patient
during the radiological imaging or other medical/surgical
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procedure.

[0036] After multistage K-valve assembly 16 has been
interconnected between the inlet and outlet conduit 12
and 14, and following attachment of syringes 80 and 84
to respective valve legs 42 and 44, stopcock 69 is oper-
ated by valve lever 67 to align legs 63 and 65 of stopcock
channel 61 with valve ports 38 and 46 respectively. See
FIG. 2. The source of CO, is then opened or otherwise
operated as required to deliver gas through inlet conduit
12 to valve 16. More particularly, the gas is delivered
through one-way valve 24 and tubing 28 to the inlet port
38. One-way valve 52 prevents backflow of gas into the
coil tubing 28. The CO, proceeds in the direction indicat-
ed by arrow 56 and is transmitted through angled stop-
cock channel 61 into port 46 of valve leg 42. From there,
the gas proceeds as indicated by arrow 90 through the
fitting 82 and into reservoir syringe 80. The CO, is intro-
duced into reservoir syringe 80 in this manner until it fills
the syringe.

[0037] Whenreservoir syringe 80 is filled, the operator
manipulates lever 67, FIG 1, androtates the control valve
into the second stopcock channel position represented
in phantom by 61b in FIG 2. In that position, channel
segment 63 is communicably aligned with port 46 and
channel segment 65 is communicably aligned with port
48. The plunger 81 of reservoir syringe 80 is pushed and
the gas previously deposited into syringe 80 is transmit-
ted through port 46 and the angled stopcock channel 61b
into port 48. From there, the gas is introduced into draw-
push syringe 84 as indicated by arrow 92. As this oper-
ation occurs, only the transverse intermediate ports and
their attached syringes are communicably connected.
Both syringes remain completely isolated from both the
inlet port 38 and the discharge or outlet port 40, By the
same token, the source of carbon dioxide and commu-
nicably joined intake port 38 are isolated from discharge
port 40 and the outlet conduit 14 connected to catheter
18. The patient is thereby safely protested against being
inadvertently administered a dangerous dosage of car-
bon dioxide directly from the source.

[0038] After the gas is transferred from reservoir sy-
ringe 80 to push-draw syringe 84, the operator manipu-
lates valve lever 67 to rotate stopcock 59 to the third
position, which is represented by the stopcock channel
in position 61c. Therein, channel segment 63 is commu-
nicably aligned with port 48 and channel segment 65 is
similarly aligned with channel segment 40. To administer
the CO, in syringe 84 to the patient, plunger 83 of syringe
84 is depressed in the direction of arrow 96. Gas is there-
by delivered through port 48 and stopcock channel into
port 40. From there, the gas passes in the direction indi-
cated by arrow 58 through one-way valve 54 and into
tubing 60. CO, is thereby transmitted in the direction in-
dicated by arrow 58 through one-way valve 54 and into
tubing 60 of outlet section 14. One-way valve 54 prevents
backflow of gas into the K-valve assembly.

[0039] Lever67 may be configured as an arrow or oth-
erwise marked to include an arrow that points in the di-
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rection of the intended fluid flow. With the lever pointing
toward reservoir 80, as shown in FIG. 1, the angled chan-
nel 61 is in the position shown in FIG. 2 and fluid flow is
directed toward reservoir 80. Alternatively, the lever may
be rotated to point toward syringe 84. In this position, the
channel is in the position, 61b shown in FIG. 2 and CO,
is directed from syringe 80 to a syringe 84. Finally, in the
third stage of the process, lever 67 may be directed to
point toward the discharge end of port 40 and the at-
tached outlet section 14. In this stage, angled channel
61 is directed to the position 61c, shown in FIG. 2, such
that fluid flow is directed from reservoir 84 to the outlet
section 1:4.

[0040] CO,isdelivered through tube 60 and into down-
stream valve 64. Once again, a one-way valve 66 pre-
vents the backflow of gas into the tubing. Stopcock 70 is
operated, asrequired, to either direct the CO, to catheter
18 and thereby to the patient, or to purge the gas through
port 72. The G-tube seal 73 prevents air from entering
the line.

[0041] Accordingly, system 10 enables controlled
amounts of CO, to be delivered to the patient in a safe
and reliable manner. After the components are connect-
ed, they may remain connected, during the entire medical
procedure and do not then have to be disconnected and
reconnected This minimizes the possibility that air will
intrude into the system and endanger the patient. Con-
trolled and precise dosages of CO, are delivered, by the
simple and foolproof operation of valve 16, from reservoir
syringe 80 to push-draw syringe 84 and then to the patient
At each stage of the process, the inlet and outlet ends of
the valve remain totally isolated from one another so that
the risk of administering an explosive and potential dead-
ly dose of COs is eliminated.

[0042] FIG. 3 again discloses the discharge branch 36
of valve assembly 16. A one-way valve 54 is again in-
stalled in port 40 to prevent backflow of gas into valve
assembly 16. In this version, tube 60 is communicably
connected between discharge branch 36 and afitting 100
that may be used selectively to perform various functions.
In particular, fitting 100 includes a one-way valve 102
that prevents backflow of gas into tube 60. Fitting 100
includes a Luer™ fitting 104 that allows fitting 100 to be
releasably attached to catheter 18. A flush port 106 is
communicably joined with fitting 100 and features a G-
valve seal 108 that permits a syringe (not shown) to be
interconnected to port 106. This syringe may be used to
administer meditations through fitting 100 to attached
catheter 18. As a result, such medications may be ad-
ministered to the patient without having to disconnect the
individual components of the fluid delivery system. This
saves valuable time in a surgical or medical environment
and reduces the risk that air will be introduced into the
system, A syringe may also be attached to port 106 to
purge or flush the catheter as needed or desired.
[0043] FIG, 4 depicts still another embodiment of this
invention wherein medical tube 60 is communicably in-
terconnected between the discharge branch 36 of valve
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assembly 16 and a fitting 100a. The downstream fitting
again includes a one-way valve 102a for preventing the
backflow of gas or medication into tube 60. A Luer™ fit-
ting 104a releasably interconnects fitting 100a to cathe-
ter. 18. An inlet/discharge port 108a is formed in fitting
100a for selectively introducing medication into the pa-
tient catheter through fitting 100a or alternatively purging
or flushing the catheter as required. A line 110 is com-
municably connected to port 108a and carries at its op-
posite end a Luer™ fitting 112 for releasably attaching
the line to a syringe 114. The syringe is attached to line
100 through fitting 112 in order to optionally deliver med-
ication to catheter 18 through fitting 100a in the direction
indicated by arrow 116. Alternatively, fluid may be purged
or flushed in the direction of arrow 121 from the catheter
and/or from the system through line 110 by drawing
plunger 120 of syringe 114 rearwardly in the directions
indicated by arrow 122.

[0044] In alternative versions of this invention, medical
fluid may be transmitted from a source to a patient in
multiple stages, as described above, but utilizing multiple
valves joined to respective syringes. In particular, in a
first stage operation, gas or other fluid under pressure is
delivered from the source through a first directional valve
to a reservoir syringe communicably connected to the
first valve. The reservoir syringe is also connected
through the first valve to a second valve which is, in turn,
communicably joined to a second syringe. The first valve
is operated so that the reservoir syringe remains isolated
from the second valve as fluid is delivered from the source
to thefirst syringe through the first valve. When a selected
volume of fluid is accommodated by the first syringe, the
first valve is operated to connect the first syringe with the
second valve. The second valve itself is operated to com-
municably connect the first syringe to the second syringe
while, at the same time, isolating the second syringe from
the patient. The second syringe is a push-draw syringe.
The first syringe is operated with the second valve in the
foregoing position to transmit the fluid from the first sy-
ringe to the second syringe. During this stage of the op-
eration, both syringes remain isolated from the source
and the patient As a result, even if fluid under pressure
is "sacked" in the reservoir syringe, this pressure is not
delivered to the patient. Rather, the desired volume of
the fluid is delivered instead to the push-draw syringe.
The second valve is then operated to communicably join
the push-draw syringe to the patient/patient catheter.
Once again, the patient/catheter are totally isolated from
the source of fluid under pressure. As aresult, a safe and
selected volume of fluid is delivered from the push-draw
syringe to the patient.

[0045] Various valve configurations and types of direc-
tional valve may be employed to perform the multi-stage
delivery described above. In all versions of this invention,
it is important that Fluid first be delivered from a fluid
source to a first syringe and then delivered sequentially
to a second syringe. Ultimately, the fluid in the second,
push-draw syringe is delivered sequentially to the patient.
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During each stage of the process, the source of fluid re-
mains isolated from the patient. Typically, only one stage
of the system operates at any given time

[0046] There is shown in FIG. 5 an alternative control
valve assembly 16a, which again features a generally K-
shaped valve body 32a composed of materials similar to
those previously described. Aligned inlet and outlet con-
duit segments 34a and 36a, as well as intermediate or
angled conduit segments 42a and 44a are selectively
interconnected to communicate and transmit fluid flow
through respective pairs of the conduits by a rotatable
stopcock valve, analogous to that disclosed in the previ-
ous embodiment, in this version, the stopcock is rotated
by a dual handle lever 67a, which includes elongate han-
dles 69a and 71a. These handles diverge from the hub
of the stopcock lever at an angle of approximately 60
degrees, which watches the angle between each adja-
cent pair of fluid transmitting conduits 34a, 42a, 44a and
36a in control valve 16a. Each of handles 69a and 71a
is elongate and carriers a respective directional arrow
73athatis printed, embossed or otherwise formed along
the handle.

[0047] Valve lever 67a is turned to operate the stop-
cock such that a selected pair of adjoining conduits or
ports are communicably interconnected to permit fluid
flow therethrough. In particular the stopcock is construct-
ed such that the handles 69a and 71a are alighed with
and extend along respective conduits that are commu-
nicably connected, by the stopcock. In other words, the
valve lever 67 is axially rotated until handles 69a and 71a
are aligned with adjoining conduits through which fluid
flow is required. The angle between the handles matches
the angle between the adjoining conduits, e.g. 60 de-
grees. Lever 67a may therefore be rotated to align di-
verging handles 69a and 7 1arespectively with either con-
duits 34a and 42a, 42a and 44a. or 44a and 36a. In FIG.
5, the handles are aligned with conduits 44a and 36a,
and arrows 73a point in a direction that is substantially
aligned with those conduits. This indicates that the valve
lever 67a is rotated and adjusted such that fluid is able
to flow through valve body 32a from intermediate conduit
44a to outlet conduit 36a. The valve lever is rotated to
selectively align with the other pairs of conduits and there-
by open the fluid flow between the selected pair. The use
of a dual handle valve lever 67a clarifies and facilitates
usage of the control valve assembly. Otherwise, the valve
lever employed in the version of FIG. 5 is constructed
and operates analogously to the valve lever disclosed in
FIGS. 1-3.

[0048] FIG. 6 depicts a system 210 in accordance with
this invention wherein the control valve assembly com-
prises a pair of multidirectional valves 216 and 310,
shown individually in FIG. 6. These valves are utilized to
perform multi-stage delivery of a medical gas such as
CO, or other medical fluid to a patient in a manner anal-
ogous to that previously described. Valves 216 and 316
comprise standard multidirectional valves of the type
manufactured by Value Plastics, which are suitable for
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use in medical applications Such valves respond auto-
matically to a predetermined fluid pressure by allowing
fluid flow through at least one path of the valve and re-
stricting such flow through at least one other path of the
valve. The construction of such multidirectional valves
will be understood to persons skilled in the art.

[0049] Valve 216 includes ports 219, 221 and 223 that
are communicably interconnected in a T-shaped config-
uration. Valve 316 similarly includes ports 319, 321 and
323 thatare communicably interconnected in a T-shaped
configuration. Port 323 comprises a Luer connector hav-
ing a looking nut 331 carried thereon.

[0050] More particularly, port 223 of valve 216 typically
comprises a male Luer fitting that is attached to a Luer
lock 225 carried at the discharge end of a first, reservoir
syringe 280. inlet port 219 is interconnected through a
one way check valve 227 to an inlet conduit 212. The
opposite end of that inlet conduit is communicably joined
to a pressurized supply of medical fluid in a manner anal-
ogous to that previously described. Third port221 of valve
216 is press fit into port 319 of second multidirectional
valve 316. Port 321 of valve 316 is attached to a Luer
lock 351 formed at the discharge end of a second, push-
draw syringe 384. Locking nut 331 of Luer outlet port 323
allows valve 316 to be connected to a complementary
Luer fitting 357 of a downstream directional valve 364.
The downstream directional valve comprises a rotary
valve that also includes ports 362 and 361 These ports
are selectively interconnected to port 357 within the body
of valve 364 and collectively define a T-shaped configu-
ration. A directional valve lever 373 is rotated as needed
to communicably align two of the respective ports. More
particularly the handle of the lever is directed along and
aligned with a selected one of the ports 357, 359 and 361
to close that port such that the other ports communicate
in a known manner.

[0051] Port 359 of valve 364 is itself communicably in-
terconnected through a standard Luer fitting 381 to a line
383. Port 361 is likewise communicably joined through
a Luer fitting 385 to a one-way directional valve 366,
which is itself connected to an outlet conduit. i.e. a cath-
eter 318. leading to the patient.

[0052] Downstream directional valve 364 is operated,
as required, to either bleed or purge excess gas from
system 210 (i.e. by turning handle 373 upwardly and
aligning it with port 361) or to deliver a selected medica-
tion dosage, contrasting agent or other radioscopic sub-
stance to the patient (i.e. by rotating handle 373 down-
wardly and aligning it with port 357 so that line 383 and
catheter 318 are communicably joined), Downstream di-
rectional valve 364 is adjusted in a rotatable manner that
will be known to persons skilled in the art. That valve may
be utilized for various functions within the scope of this
invention. It should also be understood that various other
types of locking, sealing and/or communicative connec-
tions may be employed between the respective compo-
nents of system 210

[0053] System 210 is operated to deliver medical gas
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or other fluid to a patient in the following manner. In a
first stage operation, gas or other fluid under pressure is
delivered from the source or supply (as previously de-
scribed) to reservoir syringe 280 by connecting the sup-
ply to conduit 212 and opening the supply. CO, or other
medical fluid under pressure is delivered through inlet
conduit 212 and check valve 227 into port 219 of multi-
directional valve, 210. The multidirectional valve is con-
structed and operates in a known manner such that the
pressurized medical fluid effectively opens the valve to
interconnect ports 219 and 223. The fluid therefore is
transmitted trough Luer fitting 225 into the reservoir of
first syringe 280 and the plunger P1 of the syringe, re-
tracts in the direction of arrow 291.

[0054] When reservoir syringe 280 is filled, the opera-
tor depresses plunger P1 in a conventional manner. This
pushes the fluid from the reservoir of syringe 280 back
through port 223 of valve 216. The pressure created by
depressing the plunger P1 causes multidirectional valve
216 to open a communicating pathway between port 223
and aligned port 221. The medical fluid from first syringe
280 is thereby pushed through valve 216 and delivered
from port 221 to port 319 of second multidirectional valve
316 At the same time, check valve 227 prevents fluid
from being transmitted back through inlet conduit 212 to
the gas or liquid supply,

[0055] When fluid under pressure is delivered through
port 319 to valve 316, the second multidirectional valve
opens a communicating pathway between ports 319 and
321. The medical fluid is accordingly transmitted through
those interconnected ports and through Luer fitting 351
to the reservoir of second, push-draw syringe 384. In the
second stage of the process, the fluid is delivered from
first syringe 280 to second syringe 384 while remaining
isolated from the fluid supply. The plunger P2 of the sec-
ond syringe retracts in the direction of arrow 295 as its
reservoir is filled. Valve 316 restricts the flow of fluid dur-
ing this stage to the pathway defined by interconnected
and communicating conduits 319 and 321.

[0056] The third stage of the process is completed by
depressing plunger P2. This causes valve 316 to open
a communicating flow path between ports 321 and 323
and restricts the gas or liquid from being transmitted back
through port 319. Valve 316 transmits the fluid from sy-
ringe 384 through downstream directional valve 364 and
check valve 366 to catheter 318 During this third stage
of the process, handle 373 is typically pointed toward and
aligned with port 359 so that ports 357 and 361 of valve
364 are communicably connected. Handle 373 is depict-
ed as pointed in a "nine o’clok” position in FIG. 6 for pur-
poses of clarity and in order to better illustrate the ports
of valve 364. By operating syringe 384, a selected dosage
of medical gas or liquid is delivered through catheter 318
to the patient.

[0057] Valve 364 is operated, in a manner previously
described, to perform desired functions in connection
with aradioscopic procedure. For example, to add a med-
ication or radioscopic compound (such as a contrasting
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substance), handle 373 is typically pointed downwardly
(in a "six o’clock” position) so that ports 359 and 361 are
communicably joined The desired substance to be added
is then introduced through line 383 and valve 364 to cath-
eter 318, and is thereby administered to the patient. Al-
ternatively, gas may be purged or bled from the system
by turning handle 373 such that it points toward and is
aligned with port 381 and catheter 318. This communi-
cably interconnects ports 357 and 359 so that excess
gas may be discharged through line 383. Accordingly, in
either of the embodiments of this invention, the system
may be quickly and conveniently purged and/or medica-
tion may be added to the administered gas in a quick and
convenient manner. In each case, the system does not
have to be disconnected, disassembled and/or reassem-
bled. This saves considerable time and effort and greatly
reduces the possibility of air intruding into the system.
[0058] System 210 may be modified to include partic-
ular features and components as described in the em-
bodiment of FIGS. 1-4. In addition, the particular means
of component interconnection, sealing, and valve oper-
ation may be modified in a manner that will be understood
by persons skilled in the art in order to obtain the manner
of operation and resulting benefits exhibited by this in-
vention.

[0059] The use of multiple Syringes is particularly crit-
ical and eliminates the risk of stacking that often occurs
when a medical fluid is delivered under pressure directly
from a source of fluid to a single delivery syringe. In that
case, the syringe may be filled with fluid that exceeds the
nominal volume of the syringe due to pressure stacking
If such fluid where to be delivered directly to the patient,
this could result in a potentially dangerous overdose or
fluid flooding. By transmitting the fluid from a reservoir
syringe into a second, push-draw syringe, the pressure
is equalized and only the fluid volume and pressure ac-
commodated by the second syringe are delivered safely
to the patient.

[0060] From the foregoing it may be seen that the ap-
paratus of this invention provides for a system for safely
delivering a controlled volume of a medical fluid to a pa-
tient and, more particularly to a system for delivery a con-
trolled flow of carbon dioxide (CO,) or other contrast me-
dia in order to obtain radiological images. While this de-
tailed description has set forth particularly preferred em-
bodiments of the apparatus of this invention, numerous
modifications and variations of the structure of this inven-
tion, all within the scope of the invention, will readily occur
to those skilled in the art. Accordingly, it is understood
that this description is illustrative only of the principles of
the invention and is not limitative thereof.

[0061] Although specific features of the invention are
shown in some of the drawings and not others, this is for
convenience only, as each feature may be combined with
any and all of the other features in accordance with this
invention Other embodiments will occur to those skilled
in the art and are within the following claims:
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Claims

1. A system (10) for controlled delivery of a medical
fluid from a source of such fluid to a patient, said
system comprising:

an inlet conduit (12) for being communicably
joined to a source of the medical fluid;

an outlet conduit (14) for being communicably
joined to the patient;

first and second syringes (80, 84) intermediate
said inlet and outlet conduits; and

a control valve assembly (16) interconnecting
said inlet conduit, said outlet conduit, said first
syringe and said second syringe, said control
valve assembly being alternatable between a
first state wherein said inlet conduit communi-
cates with said first syringe for transmitting fluid
from the source to said first syringe, a second
state wherein said first syringe communicates
with said second syringe and is isolated from
said inletand outlet conduits for transmitting fluid
from said first syringe to said second syringe,
and a third state wherein said second syringe
communicates with said outlet conduit and is
isolated from said inlet conduit and said first sy-
ringe for transmitting fluid from said second sy-
ringe to said outlet conduit;

said control valve assembly includes a valve
body (32) having aligned inlet and outlet ports
(38,40), said inlet port being communicably con-
nectable to said inlet conduit and said outlet port
being communicably connectable to said outlet
conduit, said valve body further including a first
intermediate port (46) to which said first syringe
is selectively connected and a second interme-
diate port (48) to which said second syringe is
selectively connected, said control valve assem-
bly further including a stopcock element (59)
mounted rotatably within said body and includ-
ing an angled channel (61) that is selectively
alignable with said inlet port and said first inter-
mediate port to allow for communication be-
tween said inlet conduit and said first syringe,
said first intermediate port and said second in-
termediate port to allow for communication be-
tween said first syringe and said second syringe,
and said second intermediate port and said out-
let port to allow for communication between said
second syringe and said outlet conduit charac-
terized in that said control valve prevents direct
fluid flow from the inlet port to the outlet port.

2. The system (10) of claim 1 in which said channel

includes a pair of communicating channel segments
that extend axially and at an acute angle to one an-
other.
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The system (10) of claim 2 in which, in said first state,
said channel segments communicably interconnect
said inlet port (38) and said first intermediate port
(46) whereby fluid introduced in said inlet conduit
(12) is transmitted through said inlet port, said chan-
neland said firstintermediate port to said first syringe
(80).

The system (10) of claim 2 in which, in said second
state, said stopcock element (59) aligns said channel
segments with said first and second intermediate
ports (46, 48) respectively to isolate fluid in said first
syringe (80) from both said inlet and outlet conduits
(12, 14) and for directing fluid from said first syringe
through said first intermediate port, said channel and
said second intermediate port into said second sy-
ringe (84).

The system (10) of claim 2 in which, in said third
state, said stopcock element (59) aligns said channel
segments with said second intermediate port (48)
and said outlet port (40), respectively to isolate the
fluid in said second syringe (84) from said source,
said inlet port (38) and said first intermediate port
(46) and for transmitting the fluid through said sec-
ond intermediate port, said channel and said outlet
port to said outlet conduit.

The system (10) of claim 1 in which said inlet and
outlet ports (38, 40) include respective longitudinal
axes that are aligned.

The system (10) of claim 1 in which said first and
second intermediate ports (46, 48) include respec-
tive longitudinal axes that form an angle of substan-
tially 60 degrees with one another.

The system (10) of claim 1 in which said first inter-
mediate port (46) forms an axial angle of substan-
tially 60 degrees with the longitudinal axis of said
inlet port (38) and wherein the longitudinal axis of
said second intermediate port (48) forms an angle
of substantially 60 degrees with the longitudinal axis
of said outlet port (40).

The system (10) of claim 2 in which said channel
segments have respective longitudinal axes that
form an angle of substantially 60 degrees.

The system (10) of claim 1 further including a first
one-way valve for restricting fluid flow to a single
direction from the source of fluid to said control valve
assembly (16) and a second one-way valve for re-
stricting the flow of fluid in a single direction from the
control valve assembly through the outlet conduit to
the patient.

The system (10) of claim 1 further including a down-
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stream valve connected to said outlet conduit (14)
for at least one of bleeding fluid from said system
and administering an additive fluid to the medical
fluid transmitted through said outlet conduit.

The system (10) of claim 1 in which said control valve
assembly (16) includes a distinct pair of intercon-
nected first and second control valves for respec-
tively interconnecting to said first and second syring-
es (80, 84) and for respectively interconnecting said
first syringe to the fluid source and the second sy-
ringe to the patient.

The system (10) of claim 12 in which each of said
valves includes three selectively interconnected
ports, said first valve having a first port communica-
bly connected to said inlet conduit (12) and a second
port communicably connected to said first syringe
(80), said second valve having a first port communi-
cably connected to inlet outlet conduit and a second
port communicably connected to said second sy-
ringe (84), said first and second valves having re-
spective third ports that are interconnected to each
other.

The system (10) of claim 13 in which each of said
valves is a multidirectional valve, said first control
valve being selectively operable to deliver fluid from
the source to said first syringe (80) and alternatively
from said first syringe to said third port of said second
control valve, said second control valve being selec-
tively operated to deliver fluid from said first valve to
the second syringe (84) and alternatively from said
second syringe to the patient through said outlet con-
duit (14).

The system (10) of claim 1 in which said stopcock
element (59) is rotated by an attached lever (67) hav-
ing a pair of diverging handles that are alignable with
respective ports of said valve body (32) to indicate
that said respective ports are communicatively con-
nected by said channel of said stopcock element.

Patentanspriiche

1.

System (10) zur gesteuerten Freisetzung eines me-
dizinischen Fluids vom Ursprung dieses Fluids an
einen Patienten, wobei das System Folgendes um-
fasst:

eine Einlassleitung (12), die kommunikativ mit
einem Ursprungs des medizinischen Fluids ver-
bunden werden kann;

eine Auslassleitung (14), die kommunikativ mit
dem Patienten verbunden werden kann;

eine erste und zweite Spritze (80, 84), die zwi-
schen der Einlass- und Auslassleitung ange-



19 EP 2 688 636 B1

bracht sind; und

eine Steuerventilbaugruppe (16), die die Ein-
lassleitung, die Auslassleitung, die erste Spritze
und die zweite Spritze miteinander verbindet,
wobei die Steuerventilbaugruppe veranderbar
ist, n@mlich zwischen einem ersten Zustand, in
dem die Einlassleitung mit der ersten Spritze in
Verbindung steht, um Fluid vom Ursprung zur
ersten Spritze zu Ubertragen, und einem zwei-
ten Zustand, in dem die erste Spritze mit der
zweiten Spritze in Verbindung steht und von der
Einlass- und Auslassleitung getrenntist, um Flu-
id von der ersten Spritze zur zweiten Spritze zu
Ubertragen, und einem dritten Zustand, in dem
die zweite Spritze mitder Auslassleitung in Ver-
bindung steht und von der Einlassleitung und
der ersten Spritze getrennt ist, um Fluid von der
zweiten Spritze zur Auslassleitung zu Ubertra-
gen;

die Steuerventilbaugruppe umfasst ein Ventil-
gehause (32) mit miteinander ausgerichteten
Ein- und Auslassoffnungen (38, 40), wobei die
Einlassoffnung kommunikativ mit der Einlasslei-
tung verbindbarist und die Auslasséffnung kom-
munikativ mit der Auslassleitung verbindbar ist,
und wobei das Ventilgehduse weiterhin eine
erste Zwischendéffnung (46), mit der die erste
Spritze wahlweise verbunden wird, und eine
zweite Zwischenoffnung (48), mit der die zweite
Spritze wahlweise verbunden wird, umfasst,
und wobei die Steuerventilbaugruppe weiterhin
ein Absperrhahnelement (59) umfasst, das
drehbar innerhalb des Ventilgehduses ange-
bracht ist und einen winkeligen Kanal (61) um-
fasst, der wahlweise mit der Einlassoffnung und
der ersten Zwischendéffnung ausgerichtet wer-
den kann, so dass eine Verbindung zwischen
der Einlassleitung und der ersten Spritze ent-
steht und die erste Zwischendffnung und die
zweite Zwischendffnung eine Verbindung zwi-
schenderersten Spritze und der zweiten Spritze
ermoglichen und die zweite Zwischendffnung
und die Auslassoffnung eine Verbindung zwi-
schen der zweiten Spritze und der Auslasslei-
tung ermoglichen, dadurch gekennzeichnet,
dass das Steuerventil einen direkten Fluidfluss
von der Einlassoffnung zur Auslassoffnung ver-
hindert.

System (10) nach Anspruch 1, wobei der Kanal ein
Paar miteinander in Verbindung stehender Kanal-
segmente umfasst, die axial und im spitzen Winkel
zueinander verlaufen.

System (10) nach Anspruch 2, bei dem im ersten
Zustand die Kanalsegmente die Einlasséffnung (38)
und die erste Zwischenoffnung (46) kommunikativ
miteinander verbinden, wobei das in die Einlasslei-
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tung (12) eingebrachte Fluid durch die Einlassoff-
nung, den Kanal und die erste Zwischenoffnung zur
ersten Spritze (80) Ubertragen wird.

System (10) nach Anspruch 2, bei dem im zweiten
Zustand das Absperrhahnelement (59) die Kanal-
segmente mit der ersten bzw. zweiten Zwischendff-
nung (46, 48) ausrichtet, um das Fluid in der ersten
Spritze (80) sowohl von der Einlass- als auch der
Auslassleitung (12, 14) zu trennen und um das Fluid
von der ersten Spritze durch die erste Zwischenoff-
nung, den Kanal und die zweite Zwischendffnung in
die zweite Spritze (84) zu leiten.

System (10) nach Anspruch 2, bei dem im dritten
Zustand das Absperrhahnelement (59) die Kanal-
segmente mit der zweiten Zwischendffnung (48)
bzw. der Auslassoffnung (40) ausrichtet, um das Flu-
id in der zweiten Spritze (84) vom Ursprung, der Ein-
lassoffnung (38) und der ersten Zwischenoffnung
(46) zu trennen und das Fluid durch die zweite Zwi-
schendffnung, den Kanal und die Auslassoffnung
zur Auslassleitung zu leiten.

System (10) nach Anspruch 1, bei dem die Einlass-
und Auslassoffnung (38, 40) jeweils Langsachsen
besitzen, die miteinander ausgerichtet sind.

System (10) nach Anspruch 1, beidem die erste und
zweite Zwischendffnung (46, 48) Langsachsen ha-
ben, die miteinander einen Winkel von im Wesentli-
chen 60 Grad bilden.

System (10) nach Anspruch 1, bei dem die erste Zwi-
schendffnung (46) einen Achswinkel vonim Wesent-
lichen 60 Grad mit der Langsachse der Einlassoff-
nung (38) bildet und wobeidie Langsachse der zwei-
ten Zwischendffnung (48) einen Winkel von im We-
sentlichen 60 Grad mit der Langsachse der Auslas-
s6ffnung (40) bildet.

System (10) nach Anspruch 2, wobei die Kanalseg-
mente jeweils Langsachsen haben, die miteinander
einen Winkel von im Wesentlichen 60 Grad bilden.

System (10) nach Anspruch 1, weiter umfassend ein
erstes Ruckschlagventil zur Begrenzung des Fluid-
flusses auf eine einzige Richtung vom Fluidursprung
zur Steuerventilbaugruppe (16) und ein zweites
Rickschlagventil zur Begrenzung des Fluidflusses
auf eine einzige Richtung von der Steuerventilbau-
gruppe durch die Auslassleitung zum Patienten.

System (10) nach Anspruch 1, weiter umfassend ein
nachgelagertes Ventil, das mit der Auslassleitung
(14) verbunden ist, um entweder das Fluid aus dem
System abzulassen oder um durch die Auslasslei-
tung zusatzlich zu dem medizinischen Fluid ein wei-



12.

13.

14.

15.

21 EP 2 688 636 B1 22

teres Fluid zu verabreichen, oder beides.

System (10) nach Anspruch 1, wobei die Steuerven-
tilbaugruppe (16) ein verschiedenartiges Paar mit-
einanderverbundener erster und zweiter Steuerven-
tile umfasst, die eine Verbindung zur ersten bzw.
zweiten Spritze (80, 84) herstellen und die erste
Spritze mitdem Fluidursprung bzw. die zweite Sprit-
ze mit dem Patienten verbinden.

System (10) nach Anspruch 12, wobei jedes der
Ventile drei wahlweise miteinander verbundene Off-
nungen umfasst, wobei das erste Ventil eine erste
Offnung, die kommunikativ mit der Einlassleitung
(12) verbunden ist, und eine zweite Offnung, die
kommunikativ mit der ersten Spritze (80) verbunden
ist, hat und wobei das zweite Ventil eine erste Off-
nung, die kommunikativ mit der Einlassleitung/Aus-
lassleitung verbunden ist, und eine zweite éffnung,
die kommunikativ mit der zweiten Spritze (84) ver-
bunden ist, hat, wobei das erste und zweite Ventil
jeweils dritte Offnungen haben, die miteinander ver-
bunden sind.

System (10) nach Anspruch 13, wobei es sich bei
allen Ventilen um multidirektionale Ventile handelt,
wobei das erste Steuerventil wahlweise betrieben
werden kann, um Fluid vom Ursprung zur ersten
Spritze (80) und alternativ von der ersten Spritze zur
dritten Offnung des zweiten Steuerventils zu leiten,
und das zweite Steuerventil wahlweise betrieben
werden kann, um Fluid vom ersten Ventil zur zweiten
Spritze (84) und alternativ von der zweiten Spritze
durch die Auslassleitung (14) zum Patienten zu lei-
ten.

System (10) nach Anspruch 1, wobei das Absperr-
hahnelement (59) durch einen angebrachten Hebel
(67) mit einem Paar divergierender Griffe gedreht
wird, die mit den jeweiligen Offnungen des Ventilge-
hauses (32) ausgerichtet werden kdnnen, um anzu-
zeigen, dassdie jeweiligen Offnungen durch den Ka-
naldes Absperrhahnelements kommunikativ mitein-
ander verbunden sind.

Revendications

1.

Un systéme (10) pour la dispense contrdlée d’un flui-
de médical provenant d’une source de ce fluide a un
patient, ledit systéme comprenant :

un conduit d’admission (12) destiné a étre relié
de maniére communicante a une source de flui-
de médical ;

un conduit de sortie (14) destiné a étre relié de
maniére communicante au patient ;

une premiére et une deuxiéme seringue (80,
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84), lesdits conduits intermédiaires d’admission
et de sortie ; et

un assemblage de vanne de controle (16) inter-
connecté audit conduit d’admission, audit con-
duit de sortie, a ladite premiére seringue et a
ladite deuxiéme seringue, ledit assemblage de
vanne de contrdle pouvant alterner entre un pre-
mier état dans lequel ledit conduit d’admission
communique avec ladite premiére seringue
pour permettre la transmission du fluide de la
source a ladite premiére seringue, un deuxieme
état dans lequel ladite premiére seringue com-
munique avec ladite deuxiéme seringue et est
isolée desdits conduits d’admission et de sortie
pour permettre latransmission dufluide de ladite
premiere seringue a ladite deuxiéme seringue,
et un troisieme état dans lequel ladite deuxieme
seringue communique avec ledit conduitde sor-
tie et est isolée dudit conduit d’admission et de
|ladite premiére seringue pour permettre latrans-
mission de fluide de ladite deuxiéme seringue
audit conduit de sortie ;

ledit assemblage de vanne de contrdle com-
prend un corps de vanne (32), doté de ports
d’entrée et de sortie alignés (38, 40), ledit port
d’entrée étantreliable de maniére communican-
te audit conduitd’admission et ledit portde sortie
étant reliable de maniére communicante audit
conduit de sortie, ledit corps de vanne compre-
nant en outre un premier port intermédiaire (46)
auquel ladite premiére seringue est sélective-
ment reliée, et un deuxieme port intermédiaire
(48) auquel ladite deuxiéme seringue est sélec-
tivement reliée, ledit assemblage de vanne de
contréle comprenant en outre un robinet d’arrét
(59) monté de maniére atournerdans ledit corps
et comprenant un canal coudé (61) qui est sé-
lectivement alignable avec ledit port d’entrée et
ledit port intermédiaire afin de permettre une
communication entre ledit conduit d’admission
et ladite premiére seringue, et entre lesdits pre-
mier et deuxieme ports intermédiaires, afin de
permettre une communication entre ladite pre-
miére seringue et ladite deuxi€éme seringue, et
entre ledit deuxiéme port intermédiaire et ledit
conduit de sortie afin de permettre la communi-
cation entre ladite deuxieme seringue et ledit
conduit de sortie caractérisé en ce que lavan-
ne de controle empéche I'écoulement direct du
fluide du port d’entrée vers le port de sortie.

Le systeme (10) de la revendication 1, dans lequel
ledit canal comprend une paire de segments de ca-
nal communicants qui s’étendent de maniére axiale
et a un angle aigu l'un de l'autre.

Le systéme (10) de la revendication 2, dans lequel,
dans ledit premier état, lesdits segments de canal
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relient de maniére interconnectée ledit port d’entrée
(38) et ledit premier port intermédiaire (46), le fluide
introduit dans ledit conduit d’admission (12) étant
transmis par ledit port d’entrée, ledit canal et ledit
premier port intermédiaire vers ladite premiere se-
ringue (80).

Le systéme (10) de la revendication 2 dans lequel,
dans ledit deuxiéme état, le dit robinet d’arrét (59)
aligne lesdits segments de canal avec lesdits pre-
mier et deuxi€éme ports intermédiaires (46, 48) res-
pectivement pourisoler le fluide dans ladite premiére
seringue (80) a la fois des dits conduits d’admission
et de sortie (12, 14) et pour diriger le fluide de ladite
premiére seringue par ledit premier port intermédiai-
re, ledit canal et ledit deuxiéme port intermédiaire
vers ladite deuxieme seringue (84).

Le systéme (10) de la revendication 2, dans lequel,
dans ledit troisieme état, ledit robinet d’arrét (59) ali-
gne lesdits segments de canal avec ledit deuxieme
port intermédiaire (48) et ledit port de sortie (40),
respectivement pour isoler le fluide contenu dans
ladite deuxiéme seringue (84) de ladite source, ledit
port d’entrée (38) et ledit premier port intermédiaire
(46), et pour transmettre le fluide a travers ledit
deuxiéme port intermédiaire, ledit canal et ledit port
de sortie au dit conduit de sortie.

Le systéme (10) de la revendication 1, dans lequel
lesdits ports d’entrée et de sortie (38, 40) compren-
nent des axes longitudinaux respectifs qui sont ali-
gnés.

Le systéme (10) de la revendication 1, dans lequel
lesdits premier et deuxiéme ports intermédiaires (46,
48) incluent des axes longitudinaux respectifs qui
forment un angle de sensiblement 60 degrés entre
eux.

Le systéme (10) de la revendication 1, dans lequel
ledit premier port intermédiaire (46) forme un angle
axial de sensiblement 60 degrés avec 'axe longitu-
dinal du dit port d’entrée (38) et dans lequel I'axe
longitudinal dudit deuxieme port intermédiaire (48)
forme un angle de sensiblement 60 degrés avec
I'axe longitudinal dudit port de sortie (40).

Le systéme (10) de la revendication 2, dans lequel
lesdits segments de canal sont dotés d’axes longi-
tudinaux respectifs qui forment un angle de sensi-
blement 60 degrés.

Le systeme (10) de la revendication 1 comprend en
outre une premiére vanne anti-reflux qui limite
'écoulement du fluide a une seule direction, de la
source dudit fluide vers 'assemblage de vanne de
contrdle (16), et une deuxiéme vanne anti-reflux qui
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limiter 'écoulement du fluide dans une seule direc-
tion, de 'assemblage de vanne de contrble au tra-
vers du conduit de sortie vers le patient.

Le systéme (10) de la revendication 1 comprend en
outre une vanne située en aval etreliée audit conduit
de sortie (14) permettant au moins de vider du fluide
a partir dudit systéme et d’administrer un fluide ad-
ditif au fluide médical par le biais dudit conduit de
sortie.

Le systéme (10) de la revendication 1, dans lequel
ledit assemblage de vanne de contréle (16) com-
prend une paire distincte de vannes de contrdle re-
liges entre elles, la premiere et la deuxiéme vanne,
destinées respectivement a étre reliées aux premie-
re et deuxiéme seringues (80, 84) et a relier ladite
premiére seringue a la source de fluide et la deuxié-
me seringue au patient.

Le systeme (10) de la revendication 12 dans lequel
chacune desdites vannes comprend trois ports sé-
lectivement interconnectés, ladite premiére vanne
ayant un premier port connecté de maniére commu-
nicante audit conduit d’admission (12) et un deuxie-
me port connecté de maniére communicante a ladite
premiére seringue (80), ladite deuxiéme vanne
ayant un premier portreli€ de maniére communican-
te au conduitde sortie etd’admission et un deuxiéme
port relié de maniére communicante a ladite deuxié-
me seringue (84), lesdites premiere et deuxiéme
vannes étant dotées de troisiémes ports respectifs
qui sont interconnectés les uns aux autres.

Le systéeme (10) de la revendication 13 dans lequel
chacune desdites vannes est une vanne multidirec-
tionnelle, ladite premiére vanne de contrdle pouvant
fonctionner sélectivement pour dispenser le fluide
de la source a ladite premiére seringue (80) et alter-
nativement de ladite premiére seringue audit troisie-
me port de ladite deuxiéme vanne de contrdle, cette
deuxiéme vanne de contrble pouvant étre sélective-
ment utilisée pour dispenser du fluide de ladite pre-
miére vanne a la deuxieme seringue (84) et alterna-
tivement de ladite deuxiéme seringue au patient par
le biais dudit conduit de sortie (14).

Le systeme (10) de larevendication 1 dans quel ledit
robinet d’arrét (59) est tourné par un levier attaché
(67) ayant une paire de poignées divergentes qui
sont alignables aux ports respectifs dudit corps de
vanne (32) pour indiquer que lesdits ports respectifs
sontreliés de maniére communicante par ledit canal
dudit robinet d’arrét.
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