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opposing posts separated by slots, the slots permitting
expansion of the sealing member when the male luer is
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1
LUER-RECEIVING MEDICAL VALVE

FIELD OF THE INVENTION

This is a continuation-in-part of application Ser. No.
#08/248,646, filed May 25, 1994 (the disclosure of which is
hereby incorporated by reference as if completely disclosed
herein). This invention relates to the safe and sterile transfer
of medical fluid, in particular intravenous fluid and to the
sampling of blood as from indwelling arterial and venous
catheters and the like. The invention particularly relates to
the administration of intravenous fluid or pharmaceuticals to
a patient. The background and: problems associated with
fluid and drug administration and with blood sampling are
extensively discussed in my U.S. Pat. No. 4,838,855, Blood
Aspiration Assembly and Method, issued Jun. 13, 1990;
U.S. Pat. No. 5,178,607, Blood Aspiration Assembly Sep-
tum and Blunt Needle Aspirator, issued Jan. 12, 1993; U.S.
Pat. No. 5,137,524, Universal Intravenous Connector with
Dual Catches, issued Aug. 11, 1992; U.S. Pat. No. 4,946,
445, Intravenous Line Coupling Device, issued Aug. 7,
1990; U.S. Pat. No. 5,215,537, Septum for a Blunt Cannula,
issued Jun. 1, 1993; and U.S. Pat. No. 5,167,643, Needle
Protection Station, issued Dec. 1, 1992 (the disclosure of
each of these patents is hereby incorporated by reference as
if completely disclosed herein). These patents provide addi-
tional background for the present invention.

BACKGROUND AND SUMMARY OF THE
INVENTION

The risk of needlestick injury and the expense associated
with accessory cannulae, whether blunt or sharp, are well
known. Conventional intravenous tubing systems utilize
tapering luer male cannula connectors, often within an
.associated surrounding threadable member defining a luer-
lock connector commonty used for achieving tight, sus-
tained connections. A bare luer taper cannula without the

associated threadable member is commonly called a luer slip-

connector and is widely utilized for brief prn injections.
Both of these luer systems are in wide use throughout
conventional hospital systems and it would be preferable to
develop a connecting valve system which receives and is
activated by conventional luer slip tapers or luer lock tapers
so that incorporation into existing hospital systems is rapid
and associated with minimal cost. It would be advantageous
for such systems to avoid deadspace so that the surface could
be easily wiped with antiseptic to avoid the need for capping
after each use. Furthermore, the elimination of deadspace
allows for the aspiration of blood through such systems
without the collection of blood within the deadspace.
Another important feature of such systems is the minimiza-
tion of “kickback”—that is, it is important that the luer slip
tip or luer lock systems, when not tightly locked, do not
kickback out of the valve, thereby producing the potential
for a spurt of blood or fluid into the environment and
potential contamination of the operator.

The prior art includes several luer-receiving valves which
do not have substantial deadspace. U.S. Pat. No. 5,201,725
shows a valve which utilizes an elastomeric member which
opens by force induced by a threadable member over the
elastomeric septum piston. Such a system will not work with
a conventional luer lock system since the role taper extends
centrally adjacent the luer lock threading member and
therefore, it would not be possible to compress the septum
piston within the luer-lock threads in such a system without
inserting the male member itself into the septran piston. The
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background discussed in the aforementioned patent provides
additional background for the present invention.

A device, designated the CLAVE™, for an injection port
marketed by McGaw, is included in the Prior Art. This
device utilizes a cannula surrounded by a septum piston. The
septum piston is compressed by the luer taper, thereby
allowing the needle and its associated bore to enter the bore
of the luer taper, thereby opening fluid communication.
However, such systems would be expected to be associated
with substantial kickback when used with a luer slip system
since the septum piston must be relatively resilient to
prevent leakage associated with higher fluid pressures within
the cannula. Further, tile requirement of a spike or cannula
within the bore of the valve results in considerable increase
in expense associated with complex insert molding of the
device. It is, therefore, preferable to develop a more sim-
plified valve system which can receive a luer taper cannula
and which eliminates the need for complex insert molding to
minimize the potential for kickback and the potential for
trapped fluid or blood while still providing a deadspace-free
surface which can be easily wiped with antiseptic. Such a
device also will not receive a blunt cannulae and, therefore,
may be difficult to implement with conventional drug deliv-
ery systems.

In general, the present invention comprises a housing
including a main conduit having a main bore and further
having a branch extending away from the main conduit and
including a secondary bore extending through the branch in
fluid communication with the main conduit. The secondary
bore may be aligned directly with the main conduit or may
branch from the main conduit. The main conduit may, for
example, comprise a catheter or may be a primary intrave-
nous tubing system or arterial line. The secondary bore
defines a longitudinal axis. An elastomeric septum piston is
disposed within the secondary bore and at least a portion of
the elastomeric septum piston is moveable by either com-
pression or by longitudinal advancement along the second-
ary bore toward the main bore. In one preferred embodi-
ment, the septum piston is cylindrical and includes a
centrally positional slit extending along the longitudinal axis
of the cylindrical septum piston. The cylinder includes a
proximal end and a distal end. The proximal end preferably
extends to a position adjacent the proximal end of the
secondary bore so that the surface of the proximal end of the
septum piston is easily accessible adjacent the proximal end
of the branch and therefore can be easily wiped with
antiseptic. This is an important feature since it eliminates the
need for capping after blood aspiration or drug injection.
The bore of the secondary branch preferably includes two
opposing projecting members along a distal portion of the
bore which effectively narrow the diameter of the bore along
at least a portion of one longitudinal axis. In the preferred
embodiment, the central slit through the septum piston
defines a longitudinal axis transverse to the longitudinal axis
of the septum piston. With this embodiment, the longitudinal
plane of the narrowed distal portion of the secondary bore is
aligned with the longitudinal axis of the slit through the
elastomeric septum piston. Furthermore, the elastomeric
septum piston is sized to be transversely compressed by the
projecting distal portions of the secondary bore. Since the .
slit is aligned with the projecting portions, transverse com-
pression of the septum piston occurs along an axis which
corresponds with the longitudinal axis of the slit so that
when the elastomeric member is pushed from a proximal
position into a distal position, the elastomeric member is
transversely compressed by the projecting portions along the
distal secondary bore, the compression causing the formerly
























