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(57) ABSTRACT 

An IV manifold includes a plurality of injection/aspiration 
ports including a needleless access port (NAC). A check 
valve included in the manifold is generally located at an 
upstream end of the manifold. HoWever, the check valve 
may alternatively be located betWeen injection ports. An 
aspiration port can be formed With a second seal disposed on 
the side of the valve element opposite a ?rst seal. TWo-Way 
aspiration can be provided by a valve having a cage With or 
Without compressible characteristics to accommodate loW 
tolerance ?ttings. Alternatively, tWo Way aspiration can be 
provided by the NAC having a single elongate valve element 
including a plug at one end. The elongate valve element has 
properties for resiliently and sealingly biasing the plug into 
an aperture of the NAC. In use the Plug is mechanically 
displaced by insertion of a male Luer for injection or 
aspiration. 
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MULTI-VALVE INJECTION/ASPIRATION 
MANIFOLD WITH NEEDLELESS ACCESS 

CONNECTION 

[0001] This application is a continuation-in-part of co 
pending application Ser. No. 09/154,939, ?led on Sep. 17, 
1998, Which is hereby incorporated by reference in its 
entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates generally to ports for inject 
ing ?uids into an intravenous (IV) line, and more speci?cally 
to injection manifolds including multiple injection ports. 

[0004] 2. Discussion of the Prior Art 

[0005] Patients are commonly injected With IV solutions 
Which are initially provided in a bottle or bag and dripped 
into the vein of the patient through an IV line. Typically an 
injection port is provided along the line and adapted to 
function With a syringe to permit an injectate to be added to 
the IV solution. If a large quantity of injectate, or multiple 
injectates, are to be added to the IV solution, multiple ports 
may be required. In such a case, an injection manifold can 
be disposed in the IV line to provide multiple injection ports. 

[0006] Acheck valve is also commonly included in the IV 
line Where it is disposed upstream from the injection mani 
fold. It is the purpose of the check valve to permit ?uid ?oW 
only in the direction of the patient. This ensures that the 
inj ectate ?oWs doWnstream toWard the patient, not upstream 
toWard the IV reservoir. 

[0007] The prior art is de?cient in that it does not 
adequately provide for check valves at locations than 
upstream of the ports. Doing so has its advantages in certain 
applications in Which the prior art falls short. 

[0008] In the past, IV manifolds have been provided With 
an elongate and generally ?at con?guration in order to 
facilitate use of the multiple injection ports. The How 
channel through the manifold has also had this elongate 
Wide con?guration, and consequently, has been susceptible 
to the formation of air pockets, and to generally uneven ?oW 
characteristics. In the vicinity of the injection ports, the 
manifolds of the past have also developed dead spaces 
Where the inj ectate has tended to collect rather than miX With 
the IV solution. Other IV manifolds have been provided With 
a round tube de?ning the How channel. Injection ports have 
been connected to this tube at a “T” junction. In this case, the 
How channel has remained separate and the problems With 
dead spaces in the ports have been signi?cant. 

[0009] Injection ports of the past have generally included 
only valves With a single valve seal. These seals have not 
been capable of Withstanding high pressure such as those 
sometimes associated With an injection into an adjacent port. 
The resulting high back pressure has sometimes caused the 
valve element to deform and lodge in the lumen of the port, 
rendering the port inoperative. 

[0010] In the past, the ports associated With injection 
manifold have not been provided With characteristics per 
mitting the aspiration of ?uids from the How channel. This 
is sometimes desirable in order to remove air from the 
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manifold or WithdraW a blood sample. In these cases, a 
separate aspiration port has been required in addition to the 
injection manifold. 

[0011] Even the three valve seat system provided by the 
embodiment having an apertured valve element of the 
instant invention has some draWbacks for certain applica 
tions. For eXample, this embodiment requires relatively high 
pressure for both aspiration and injection. 

[0012] Some injection ports have been provided With 
operative cages Which mechanically open the valves. In this 
case a syringe having a male Luer ?tting is relied on to push 
the cage against the valve element in order to open the valve. 
Due to Wide tolerance variations in the plastic parts associ 
ated With the syringes, the male Luer ?ttings can sometimes 
eXtend into the injection port a distance greater than that 
required to open the valve. In many of these cases, damage 
to the injection port has resulted. 

[0013] Although the cage and valve element embodiment 
of the instant invention provides a means for permitting 
unimpeded aspiration, and although the cage of the instant 
invention provides for inserting a variety of male Luers 
Without damaging the port or manifold, the cage adds a 
separate piece and increases the complexity of the overall 
device. With the cage embodiment, changes are also 
required in the port itself to accommodate the cage. For 
eXample, a large portion of the second seat must be removed 
in order to provide room for the cage. 

SUMMARY OF THE INVENTION 

[0014] These problems With the injection ports and mani 
folds of the prior art are overcome With the present invention 
Which provides for a generally U-shaped ?oW channel that 
eXtends aXially of the manifold. By restricting the IV solu 
tion to this How channel, the How characteristics through the 
manifold are greatly enhanced. Importantly, there are no 
dead spots in the ?uid ?oW through the manifold. Further 
more, the How of ?uid can be directed against the valve 
element of the injection port to avoid dead spots around the 
valve. A check valve can be included in this manifold and 
disposed at one end of the elongate housing. An infusion/ 
aspiration port is preferably disposed upstream of the other 
injection ports and doWnstream of the check valve. 

[0015] Alternatively, the check valve may be located 
betWeen an upstream injection/aspiration port and a doWn 
stream injection/aspiration port. In this Way an injection/ 
aspiration port may be advantageously located upstream of 
the check valve. As can be understood by those skilled in the 
art, locating the check valve doWnstream of at least one of 
the injection/aspiration ports enables either pulling IV ?uid 
from the IV line into a syringe or reservoir of the port 
upstream of the check valve Without pulling ?uid from 
doWnstream of the check valve, or pulling of injectate from 
the at least one port into the IV line upstream of the 
manifold. 

[0016] A preferred injection port is provided With tWo 
seals, a line seal and a surface seal, Which provide for loW 
pressure and high pressure operation, respectively. When an 
injectate is being introduced into an adjacent port, the 
resulting high back pressure is resisted by the high pressure 
surface seal of the port. 

[0017] In an injection port embodiment including a cage, 
the cage can be con?gured to be aXially compressible. These 
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compressible characteristics accommodate the Wide toler 
ance variations in the plastic parts Which sometimes tend to 
cause a male Luer ?tting to extend into the injection port a 
distance greater than that necessary to open the associated 
valve. By providing the cage With these compressible char 
acteristics, the tolerance variations are accommodated With 
out damaging the valve element. 

[0018] Alternatively, and perhaps preferably, a needleless 
access connection (NAC) can be included in the manifold. 
The NAC has the advantage of enabling the aspiration as 
Well as the injection of ?uids therethrough. This feature is 
achieved With a simple and reliable structure. In operation, 
a male Luer is inserted into a aperture of the NAC in order 
to open a NAC valve and permit aspiration or injection of 
?uids through the NAC. As can be appreciated, the aspira 
tion and injection through the NAC requires very loW 
pressures. 

[0019] In one aspect, the invention includes an injection 
port adapted for use With an IV line. The port includes a 
housing de?ning a How channel and having an injection 
lumen. First portions of the housing de?ne a ?rst valve seat, 
While second portions of the housing de?ne a second valve 
seat. A valve element, disposed to extend transverse to the 
injection lumen has properties for forming a ?rst seal With 
the ?rst valve seat at a ?rst pressure, and a second seal With 
the second valve seat at a second pressure greater than the 
?rst pressure. The ?rst valve seat, Which forms part of the 
second valve seat, has the shape of a continuous line, While 
the second valve seat has the shape of a continuous surface. 

[0020] In another aspect, the invention includes a port for 
injecting an injectate into a How channel for aspirating a 
?uid from the How channel. The port includes a housing 
de?ning the How channel and having a lumen disposed in 
?uid communication With the How channel. First portions of 
the housing de?ne a ?rst valve seat While second portions of 
the housing de?ne a second valve seat. Avalve element has 
properties for forming a ?rst seal With the ?rst valve seat and 
a second seal With the second valve seat When the valve 
element is in a natural state. The valve element has proper 
ties for opening the ?rst seal in response to a positive 
pressure in the lumen to facilitate How of an injectate into 
the How channel. The valve element also has properties for 
opening the second seal in response to a negative pressure in 
the lumen in order to facilitate How of the ?uid from the How 
channel into the lumen of the port. The ?rst valve seat is 
formed on the side of the valve element opposite the How 
channel. The second valve seat is formed on the side of valve 
element opposite the ?rst valve seat. This embodiment may 
include a post With the second seal being formed around the 
post. 
[0021] In an additional aspect of the invention an injection 
manifold includes a ?rst body member and second body 
member forming a housing. First portions of the housing 
de?ne a How channel adapted to receive an IV solution 
?oWing in an IV line. Second portions of the housing de?ne 
at least one port With an injection lumen, the port having a 
outside diameter. The ?rst portions of the housing have a 
Width greater than the outside diameter of the port and de?ne 
the How channel With a Width less than the diameter of the 
port. The How channel Will typically have a U-shaped 
con?guration. 
[0022] In a further aspect of the invention an injection/ 
aspiration port includes a housing With ?rst portions de?ning 
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a How channel and second portions de?ning an injection/ 
aspiration lumen. Third portions of the housing de?ne a 
valve seat around the lumen. A valve element is biased 
toWard the injection/aspiration lumen and forms a seal With 
the valve seat. A valve cage is disposed in the lumen and 
adapted to be moved by insertion of a male Luer ?tting into 
the lumen against the valve element to open the seal and 
permit tWo-Way ?oW betWeen the lumen and the How 
channel. The valve cage is axially compressible to accom 
modate slight variations in the siZe of the male Luer ?tting. 

[0023] These and other features and advantages of the 
present invention Will be more apparent With a description of 
preferred embodiments and reference to the associated 
draWings. 

DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a perspective vieW of an arm of a patient 
With an IV solution appropriately administered through an 
injection manifold of the present invention; 

[0025] FIG. 2A is a perspective vieW of the manifold 
having three injection ports and syringes of various siZes 
connected to the ports; 

[0026] FIG. 2B is a perspective vieW of an additional 
embodiment of the manifold having tWo injection ports and 
a NAC and syringes of various siZes connected to the port 
and NAC; 

[0027] FIG. 3A is an exploded vieW of the manifold of 
FIG. 2A illustrating ?rst and second members forming a 
housing, and shoWing the interior of the ?rst member and the 
exterior of the second member; 

[0028] FIG. 3B is an exploded vieW of the embodiment of 
FIG. 2B including the NAC; 

[0029] FIG. 3C is an exploded vieW of a further embodi 
ment similar to FIG. 3A With the check valve disposed 
betWeen tWo of the ports; 

[0030] FIG. 4A is an exploded vieW similar to FIG. 3A 
but shoWing the interior of the second member and the 
exterior of the ?rst member; 

[0031] FIG. 4B is an exploded vieW similar to FIG. 4A of 
the embodiment of FIG. 3B including the NAC; 

[0032] FIG. 4C is an exploded vieW similar to FIG. 4B of 
the embodiment of FIG. 3C; 

[0033] FIG. 4D is an exploded perspective vieW of the 
embodiment of FIG. 3C With the check valve disposed 
betWeen tWo ports; 

[0034] FIG. 5 is a side elevation vieW of the manifolds 
illustrated in FIGS. 2A-4D; 

[0035] FIG. 6 is a top plan vieW of the manifolds illus 
trated in FIG. 5; 

[0036] FIG. 7A is a cross-section vieW taken along lines 
7-7 of FIG. 5; 

[0037] FIG. 7B is a cross-section vieW taken along lines 
7-7 of FIG. 5 and explicitly incorporating the NAC and the 
check valve, With the check valve disposed betWeen tWo of 
injection ports; 














