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(57) ABSTRACT 

A closed system, spikeless, positive-?oW valve device 
includes a body de?ning an internal cavity. At the proximal 
end of the body is an opening Which is preferably suf?ciently 
large to receive an ANSI standard tip of a medical imple 
ment. The valve includes a plastic, resilient silicon seal 
Which ?lls the upper cavity and opening With an oval seal 
cap having a slit. The opening presses the oval seal cap to 
keep the slit closed in the decompressed state. The slit opens 
as the nose of the medical implement compresses the seal 
into the cavity and the seal cap is free from the opening. The 
housing also includes a ?uid space Which facilitates ?uid 
?oW betWeen the medical implement and a catheter tip. The 
?uid space Within the valve automatically and reversibly 
increases upon insertion of the medical implement into the 
cavity and decreases upon Withdrawal of the medical imple 
ment, such that a positive ?oW from the valve toWard the 
catheter tip is effected upon Withdrawal of the medical 
implement, thereby preventing a ?oW of blood from a 
patient into the catheter When the medical implement is 
removed from the valve. 
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FIG. 6 
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POSITIVE FLOW VALVE 

[0001] This application is a continuation of pending US. 
application Ser. No. 10/163,719, ?led Jun. 5, 2002, Which is 
a continuation of US. application Ser. No. 09/411,988, ?led 
Oct. 4, 1999, now US. Pat. No. 6,428,52, Which is a 
continuation of US. application Ser. No. 08/767,587, ?led 
Dec. 16, 1996, noW abandoned. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates generally to a medical valve, 
and in particular to a positive ?oW valve Which, When 
connected betWeen a medical implement and a catheter to 
facilitate ?uid ?oW therethrough, induces a positive How of 
?uid through a tip of the catheter from the valve upon 
disconnection of the medical implement, thereby eliminat 
ing the problem of blood-clogging or clotting in the catheter. 

[0004] 2. Description of the Related Art 

[0005] The manipulation of ?uids for parenteral adminis 
tration in hospitals and medical settings routinely involves 
the use of connectors and valves for facilitating the move 
ment of ?uids betWeen tWo points. Fluid connectors and 
valves typically employ needles or luers to pierce a septum 
or seal covering sterile tubing or to pierce a septum or seal 
of a medicament container of ?uid. Fluid then passes from 
the container or ?uid-?lled tubing into a syringe or second 
set of tubing. Since the ready passage of ?uids through the 
connectors and valves is often critical to patient survival, it 
is imperative that the connectors and valves function reliably 
and repeatedly. Connectors and valves that malfunction 
during use may be life-threatening. 

[0006] Many connectors or valves, especially those 
employing several mechanical components, have a rela 
tively high volume of ?uid space Within them. There is 
potential for the creation of a “dead space” (i.e. an increase 
in the ?uid containment area Which Will cause ?uid Within 
the patient to be draWn therein) in the ?uid space during 
removal or disconnection of the tubing or other medical 
implements such as conduits, syringes, IV sets (both periph 
eral and central lines), piggyback lines, and similar compo 
nents Which can be used in connection With a medical valve. 
WithdraWal of the medical implement creates a suction force 
Which draWs ?uid back toWard the valve in a phenomenon 
knoWn as “back?ash.” This is particularly troublesome in 
the case Where the valve is connected through a catheter to 
a patient. A suction force is generated by the WithdraWal of 
the medical implement Which draWs blood from the patient 
into the catheter. This blood clot and clog the catheter near 
its tip, rendering it inoperable, and may even result in a clot 
of blood in the patient, Which may prove fatal. Attempts to 
avoid back?ash by coating the inner surface of the catheter 
near its tip in order to prevent blood from sticking to the 
interior surfaces of the catheter and clogging it have not been 
successful. 

[0007] The risk of blood clogging of the catheter is 
signi?cantly heightened Where the inner diameter of the 
catheter is small (e.g., 27 gauge). These small catheters have 
the advantage, hoWever, that they reduce the trauma and 
discomfort caused by insertion into a patient. Because these 
catheters have a very small passage therethrough, even a 
small suction force may draW suf?cient amount of ?uid back 
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through a catheter toWard the valve to introduce blood into 
the catheter tip, Which blood may clog the catheter’s pas 
sage. This back ?oW is hereinafter referred to as a negative 
?oW. FIG. 1 shoWs an eXample of a catheter 50 having a 
small portion near the tip 52 that is inserted into the patient, 
and a valve 54 connected betWeen one end of the catheter 
and a medical implement 56. The problem associated With 
the creation of “dead space” or a draWing of ?uid from the 
catheter toWards the valve is illustrated by this Figure. As 
illustrated therein, When the tip or nose of the medical 
implement 56 is WithdraWn from the valve 54, the space 
previously occupied by the implement 56 becomes “dead 
space.” This neWly created space has a loWer pressure than 
the ?uid Within the valve, catheter and patient, such that ?uid 
is draWn into that space, and thus travels from the patient in 
the direction of the dead space. To avoid blood from being 
draWn into the catheter, a Zero ?oW or a positive ?oW, 
de?ned as How or ?uid displacement directed from the valve 
through the catheter tip to the patient, must be effected at the 
time the medical implement is WithdraWn. For a suf?cient 
margin of safety, a positive ?oW toWard the patient is 
desirable. 

[0008] To avoid negative ?oW or back?ash, healthcare 
Workers presently practice the method of disconnecting the 
valve and simultaneously transferring ?uid through the 
catheter by manipulating the medical implement to induce 
positive ?oW. This method is clumsy and dif?cult, and may 
result in an inaccurate transfer of medicament. 

[0009] One Way to induce a positive How in the catheter is 
illustrated in FIGS. 2a and 2b. Here, the proXimal end of a 
valve 180 is enclosed With a stylet or displacer 182 upon 
WithdraWal of the medical implement (not shoWn). An 
elongated portion 184 of the stylet 182 takes up at least a 
portion of the ?uid space, thereby reducing the volume of 
the ?uid space, and may eliminate the dead space therein. 
The elongated portion 184, hoWever, must be suf?ciently 
long to displace more ?uid than that volume of ?uid Which 
may be draWn from the catheter toWards the valve by the 
WithdraWal of the implement, and hence may be difficult to 
construct for proper performance. The use of the stylet 182 
further requires an additional step that may be overlooked by 
the nurse and the stylet 182 may be misplaced or lost. In 
addition, this speci?c type of valve 180 has many signi?cant 
draWbacks, among them the fact that it does not have a seal 
With a sWabbable surface that can be sWabbed after each use 
for sterility. 

SUMMARY OF THE INVENTION 

[0010] In accordance With the present invention there is 
provided a positive ?oW valve Which is advantageously 
utiliZed betWeen a catheter and another medical implement, 
and With Which the How of a ?uid betWeen the implement 
and catheter (and a patient Within Which the catheter is 
employed). The valve of this invention has several features, 
no single one of Which is solely responsible for its desirable 
attributes. 

[0011] In general, the positive ?oW valve of the present 
invention has the attributes of safety, positive ?oW for 
eliminating dead space, reliable and repeatable performance, 
simplicity of manufacture and use, a seal for use in estab 
lishing ?uid ?oW Which need not be pierced With a sharp 
spike or cannula, suitability of high pressure applications, 
































