
(19) United States 
US 2004.0002684A1 

(12) Patent Application Publication (10) Pub. No.: US 2004/0002684 A1 
LOpez (43) Pub. Date: Jan. 1, 2004 

(54) FLUID TRANSFER DEVICE AND METHOD 
OF USE 

(76) Inventor: George A. Lopez, Corona del Mar, CA 
(US) 

Correspondence Address: 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 (US) 

(21) Appl. No.: 10/607.946 

(22) Filed: Jun. 27, 2003 

Related U.S. Application Data 

(63) Continuation of application No. 09/489,189, filed on 
Jan. 20, 2000, now Pat. No. 6,599.273, which is a 
continuation-in-part of application No. 08/096,659, 
filed on Jul 23, 1993, now Pat. No. 5,695,466, which 
is a continuation-in-part of application No. PCT/ 
US92/10367, filed on Dec. 1, 1992, which is a con 
tinuation-in-part of application No. 07/813,073, filed 
on Dec. 18, 1991, now abandoned. 

Publication Classification 

(51) Int. Cl." ............................. A61M 5700; A61M 5/31 
(52) U.S. Cl. ............................................ 604/240; 604/411 

(57) ABSTRACT 

A fluid transfer device comprising a hollow piercing element 
having a first end for receiving a Standard Syringe nose or 
other similar medical device and a Second end having a 
tapered tip for accessing fluid inside a medication container 
is disclosed. In a preferred embodiment, the device has a 
disk-shaped Stop for limiting entry of the piercing element 
into the Vial. Preferably, the piercing element includes 
outwardly-extending barbs which allow the device to be 
inserted into a vial but which prevent the device from being 
removed from the Vial after insertion. After the Syringe is 
disengaged from the device, the device and spent medication 
Vial may be discarded as a unit. Alternatively, the device can 
remain attached to the Vial, and a new Syringe can be used 
to withdraw additional fluid from the vial when desired. In 
an alternate embodiment, a reusable, resealable valve is 
connected to the first end of the piercing element, which 
Valve allows multiple Syringes to be used with the piercing 
element. Various adaptors for using the device with intra 
vascular (IV) lines and drip-bags are also disclosed. 

522 
  



US 2004/0002684 A1 Jan. 1, 2004 Sheet 1 of 35 Patent Application Publication 
  



US 2004/0002684 A1 Jan. 1, 2004 Sheet 2 of 35 Patent Application Publication 

  



Patent Application Publication Jan. 1, 2004 Sheet 3 of 35 US 2004/0002684 A1 

FIG.4 

  



US 2004/0002684 A1 35 Sheet 4 of an. 1, 2004 

<RI 
25A 

F/G. 5 

  



SQNSQON CSº , ?, ? º 

f *> NNÉ No. 

US 2004/0002684 A1 

N 
// N 

N 

Patent Application Publication 

FIG. 7 FIG. 6 

  

  

  

  

  

  



Sheet 6 of 35 US 2004/0002684 A1 Jan. 1, 2004 Patent Application Publication 

FIG. 8 

>SSS –?? ?ZZZZZZZ) 
  

  



Patent Application Publication Jan. 1, 2004 Sheet 7 of 35 US 2004/0002684 A1 

  



US 2004/0002684 A1 Sheet 8 of 35 Jan. 1, 2004 Publication Patent Application 

27 

“ZZZZZZZZZZZ 
```` 

N 

, SN N 

N 

22 

`N 
````` 

NÒ 

F/G, 10 

  

  

  

  

  

  



US 2004/0002684 A1 Sheet 9 of 35 Jan. 1, 2004 Publication Patent Application 

N *No.. )--ZZZZZZZ) 

%20(\\\\ _ No. ?i 





Patent Application Publication Jan. 1, 2004 Sheet 11 of 35 US 2004/0002684 A1 

277 2024 

É 2, 
%. A 2. 

9-5 
FIG. 13 

  

  

  

  

  



US 2004/0002684 A1 Sheet 12 0f 35 Jan. 1, 2004 Patent Application Publication 

  



Patent Application Publication Jan. 1, 2004 Sheet 13 of 35 US 2004/0002684 A1 

FIG. 15 

  



Sheet 14 of 35 US 2004/0002684 A1 Jan. 1, 2004 Patent Application Publication 

T/ // 
22 

·% %% 
N 34 

VZ?SÍ 

NN ////Øzzº // ZZ 

F/G, 16 

  

  

  

  

  

  

  

  



US 2004/0002684 A1 Jan. 1, 2004 Publication Patent Application 

Kº NZ ///// // 

%% ////////// 

F/G. 1 7 

  

  

  

  

  



US 2004/0002684 A1 Sheet 16 of 35 Jan. 1, 2004 Patent Application Publication 

92 

44 %) 

ZZZ // // 

N N 

// 

Øz 
7/77, ///// ?? NOEN 

Z 
2,2% SSS% OKZ , 

NNNNNN 

F/G. 18 

  

  

  

  

  

  

  



Patent Application Publication Jan. 1, 2004 Sheet 17 of 35 US 2004/0002684 A1 

feo 

  





Patent Application Publication Jan. 1, 2004 Sheet 19 of 35 US 2004/0002684 A1 
  



Patent Application Publication Jan. 1, 2004 Sheet 20 of 35 US 2004/0002684 A1 

s 
S 
S. 

  









Patent Application Publication Jan. 1, 2004 Sheet 24 of 35 US 2004/0002684 A1 

260 

FIG. 26 

  



Patent Application Publication Jan. 1, 2004 Sheet 25 of 35 US 2004/0002684 A1 

2.7% 

  



Sheet 26 of 35 US 2004/0002684 A1 Jan. 1, 2004 Patent Application Publication 

26(7 

N - 266 

2725 

36 

- 24 

25 

–, 

ZZZZZZZZZ) É % ZZZZZZZZZZZZZZZZZZZZ,Ž 
?ZZZZZZzzzz?) 

?-- 
·zzzzzz-F 

252ay 

  

  

    

    

  

  

  

  

  



US 2004/0002684 A1 Sheet 27 of 35 Jan. 1, 2004 Patent Application Publication 

N 

262 

260 

36 

24 

zzzzz!!!!!!--~~~~DZ Zºzz?), 
Q 

  

  

  

  

  

  

  

  



Patent Application Publication Jan. 1, 2004 Sheet 28 of 35 US 2004/0002684 A1 

256 

s D 2252 
Y 7 SS" 5gs A Sis s 

en re. 

262 

72 -N1 f 

ults H 

It to 

292 - 

- as 
I y 

|-un 292 

  



US 2004/0002684 A1 Sheet 29 of 35 Jan. 1, 2004 Patent Application Publication 

? Së LJ 

  



US 2004/0002684 A1 Jan. 1, 2004 Sheet 30 of 35 Patent Application Publication 

  



US 2004/0002684 A1 Jan. 1, 2004 Sheet 31 of 35 Patent Application Publication 
  



US 2004/0002684 A1 Jan. 1, 2004 Sheet 32 of 35 Patent Application Publication 

FIG. 35 
  



Patent Application Publication Jan. 1, 2004 Sheet 33 of 35 US 2004/0002684 A1 

  



Patent Application Publication Jan. 1, 2004 Sheet 34 of 35 US 2004/0002684 A1 
  



US 2004/0002684 A1 Jan. 1, 2004 Sheet 35 of 35 Patent Application Publication 
  



US 2004/0002684 A1 

FLUID TRANSFER DEVICE AND METHOD OF 
USE 

RELATED APPLICATIONS 

0001. This application is a continuation-in-part of U.S. 
patent application Ser. No. 08/096,659, filed Jul. 23, 1993, 
which is a continuation-in-part application of PCT Applica 
tion Serial No. PCT/US92/10367, filed Dec. 1, 1992, which 
designates the United States and is a continuation-in-part in 
the United States of U.S. patent application Ser. No. 07/813, 
073, filed Dec. 18, 1991, which is abandoned. The disclo 
Sures of these related applications are incorporated herein in 
their entirety by this reference thereto. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. This invention relates to a device for transferring 
medication or another fluid from one location to another. 
This device eliminates the need for handling needles by 
medical perSonnel during the administration of medication. 
0004 2. Background Discussion 
0005 The manipulation of fluids for parenteral adminis 
tration in hospital and medical Settings routinely involves 
the use of Syringes to facilitate the movement of a fluid 
between two points. Many Syringes have needles attached 
which are used to pierce the Seal or Septum of a medicament 
container, or a septum in fluid communication with Sterile 
tubing. Fluid then passes from the container or tubing into 
the Syringe and is transferred from the Syringe to an installed 
intravenous line (IV) or other fluid delivery system. Addi 
tionally, needles are often used to transfer fluids from one 
fluid line to another. 

0006. In some instances, the fluid is withdrawn from a 
Single-dose medication container and injected into an IV 
System, Supplementing the fluid already being administered 
through the IV line. These Single-dose medication containers 
are then typically discarded. Commonly, these Single-dose 
medication containers are "drip bags” for intravascular use, 
or Vials, bottles, or test tubes. 
0007 Intravenous tubing sets also commonly incorporate 
“y-connectors' having a Septum which, when penetrated, 
allows access to the fluid flowing within the tubing Set. 
Syringes are often used to penetrate the Septums and add or 
withdraw fluid from the tubing set. 
0008. The sharp needles employed with conventional 
Syringes used to draw or introduce fluid from containers or 
tubing Sets introduce the risk of puncture wounds to the user 
or patient, with a concurrent risk of exposure to a direct dose 
of medication which can be, in extreme instances, fatal. 

0009. A medication transfer system that is easy to use and 
eliminates the threat posed by exposed needles would there 
fore be of great benefit to the medical community. 

SUMMARY OF THE INVENTION 

0010. One embodiment of the present invention is a 
medication transfer device which eliminates the risk of 
accidental needle Sticks during the handling of fluid-filled 
Syringes having attached needles. AS will be discussed in 
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detail below, the device assists in the transfer of fluid from 
a Sealed container to a Syringe or Vice versa. 
0011. The present invention comprises a piercing device 
used to access fluid in the interior of a vial through a 
pierceable Seal located at the top of the Vial, and facilitate the 
transfer of the fluid into a Syringe. The device comprises a 
piercing element, having a hollow tube with an exterior 
Surface, an interior bore, and at least one hole in the piercing 
element through which fluid flows into the interior bore of 
the piercing element. The device also comprises a locking 
Structure projecting outward from the exterior Surface of the 
piercing element. This locking Structure permits penetration 
of the pierceable Seal by the piercing element, but prohibits 
withdrawal of the piercing element back through the pierce 
able Seal. A connecting portion adapted to connect the device 
to a Syringe allows fluid from the interior of the Vial to pass 
through the device and into the Syringe. In a preferred 
embodiment, the device also comprises a stop which limits 
the extent of penetration of the piercing element into the 
interior of the Vial. This Stop may be a round disk, or a tab, 
located on th piercing element. Preferably, the locking 
Structure is at least one barb, which extends at an angle away 
from the piercing element. The connecting portion prefer 
ably forms a Substantially fluid-tight Seal with the Syringe. 
0012. In accordance with another aspect of the present 
invention, a method of accessing and transferring fluid 
inside a vial through a pierceable Seal on the Vial, using a 
Syringe, is provided. The method comprises the Steps of 
connecting the Syringe to a device having a piercing ele 
ment. This piercing element has a hollow tube having an 
exterior Surface, an interior bore, a distal end and at least one 
hole proximal to the distal end. The piercing element also 
includes a locking Structure projecting outward from the 
exterior Surface of the piercing element. This locking Struc 
ture permits penetration of the pierceable Seal by the pierc 
ing element, but prohibits withdrawal of the piercing ele 
ment back through the pierceable Seal. The piercing element 
is used to pierce the Seal on the Vial, and is inserted into the 
Vial until the hole proximal the distal end of the piercing 
element contacts the fluid inside the vial. The desired 
amount of fluid is withdrawn from the vial through the 
internal bore in the piercing element and into the Syringe. 
The Syringe is then Separated from the piercing element, 
Such that the locking Structure on the piercing element 
prohibits the withdrawal of the piercing element through the 
pierceable Seal. In a preferred embodiment, the Syringe and 
the piercing element are connected before the piercing 
element is inserted into the Vial. Alternatively, the piercing 
element can be inserted into the vial prior to connecting it to 
the syringe. The method of the present invention further 
comprises connecting a Second Syringe to the piercing 
element which remains in the Vial, and repeating the with 
drawing and Separating Steps to fill the Second Syringe. In a 
preferred embodiment, the Syringe forms a Substantially 
fluid-tight Seal with the piercing element. 
0013 In yet another embodiment of the present inven 
tion, the piercing device is used in conjunction with a 
medical valve to provide a resealable fluid pathway between 
a vial and a Syringe. In accordance with this embodiment, 
the valve preferably comprises a hollow housing having a 
Spike with a Seal mounted thereon located within th housing. 
A first end of the housing allows a Syringe or other medical 
implement to access the Seal, which may be pressed over the 
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spike to allow fluid flow therethrough. A second end of the 
housing allows access to the end of Said Spike opposite Said 
seal. Threads are preferably located within the second end of 
the housing for Securing a medical connector to the free end 
of the Spike. 
0.014. In operation the piercing device described above is 
pressed through a Seal on a vial. The connecting end of the 
piercing element is then connected to the free end of the 
spike. Threads are preferably located on the outside of the 
connecting end of the piercing element for locking engage 
ment with the threads located on the housing. 
0.015. A syringe may then be pressed against the seal on 
the other end of the valve. At that time fluid may be 
withdrawn from the Vial through the piercing element and 
Valve and into the Syringe. This System advantageously 
allows disconnection of the Syringe from the valve, at which 
time the Seal reseals the Spike of the medical valve, thereby 
Sealing the passage to the Vial and protecting the integrity of 
the fluid therein. 

0016. Another aspect of this invention is an adaptor for 
use with medicament containerS Such as a drip bag. The 
adaptor has a medical valve as described above, which may 
be removably attached by a locking mechanism to a Second 
tubular body having a tubular spike. The spike is in fluid 
communication with the medicament container. Alterna 
tively, the Second body and valve may be formed integrally. 
In use, the valve is attached to the medicament container and 
then the tip of an ANSI standard connector, such as an IV set 
or Syringe, is pressed into the valve, depressing the Seal and 
exposing the Spike within the valve. The large tubular Spike 
on the Second body is then used to penetrate the Seal or 
Septum of the medicament container, and fluid is withdrawn 
through the valve. The aspect of this invention related to an 
adaptor for use with medicament containerS also relates to 
the following embodiments: 
0.017. A medical valve adaptor for use with containers of 
fluid, Said valve adaptor comprising: 

0018 a first body having proximal and distal ends, 
and a cavity therein; 

0019 a first spike located within said cavity and 
attached to Said proximal end; 

0020 
0021 one or more tabs connected to said first body 
and extending from Said first body into Said cavity 
and against Said first Spike to lock Said first Spike and 
seal within the cavity in said first body; 

0022 a tubular second body having proximal and 
distal ends, 

0023 a tubular second spike located on the distal 
end of Said Second body and in fluid communication 
therewith; and 

0024 the proximal end of said first body located 
integrally on the proximal end of Said Second body, 
and in fluid communication there with. 

a Seal located on Said first Spike; 

0.025 A method of assembling a medical valve adaptor 
for use with containers of fluid, Said valve adaptor including 
a first body having proximal and distal ends and a cavity 
therein, a first Spike, a resilient Seal, a Second tubular body 
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having proximal and distal ends, and a Second tubular Spike, 
Said method comprising the Steps of: 

0026 placing said seal over an end of said first 
Spike; 
0.027 attaching said first spike, with said seal 
thereon, inside Said cavity to the proximal end of 
said first body; 

0028 creating at least one tab for securing said 
first Spike with Said Seal thereon within Said cavity 
in said first body; 

0029 forming said second spike integrally with 
the distal end of Said Second body; and 

0030) creating a locking mechanism integrally 
with the proximal end of Said Second body, Said 
locking mechanism adapted to S cure the proximal 
end of said first body to, and in fluid communi 
cation with, the proximal end of Said Second body. 

0031. A method of assembling a medical valve adaptor 
for use with a container of fluid, Said valve adaptor including 
a first body having proximal and distal ends and a cavity 
therein, a first Spike, a resilient Seal, a Second tubular body 
having proximal and distal ends, and a Second tubular Spike, 
Said method comprising the Steps of: 

0032 placing said seal over an end of said first 
Spike; 

0033 attaching said first spike, with said seal 
thereon, inside Said cavity to the proximal end of Said 
first body; 

0034 creating at least one tab for securing said first 
Spike with Said Seal thereon within Said cavity in Said 
first body; 

0035 forming said second spike integrally with the 
distal end of Said Second body; and 

0036) joining the proximal end of said first body to, 
and in fluid communication with, the proximal end 
of Said Second body. 

0037. A method of using a medical valve adaptor for use 
with a container of fluid and a fluid withdrawal device 
having a tip and an ANSI Standard connector located on Said 
tip, Said valve adaptor including a first body, and a tubular 
second body separate from said first body, said first body 
having proximal and distal ends and comprising: 

0038 
0.039 a first spike located within said cavity and 
attached to Said proximal end; 

0040 
0041 one or more tabs connected to said first 
body and extending from Said first body into Said 
cavity and against Said first Spike to lock Said first 
Spike and Seal within the cavity in Said first body; 

a cavity located therein; 

a Seal located on Said first Spike, and 

0042 said second body having proximal and distal ends 
and comprising: 

0043 a tubular second spike located on the distal 
end of Said Second body and in fluid communication 
therewith; and 
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0044) a locking mechanism located on the proximal 
end of Said Second body, Said locking mechanism 
adapted to Secure the proximal end of Said first body 
to, and in fluid communication with, the proximal 
end of Said Second body; 

0045 
0046) attaching said first body to said second body 
using Said locking mechanism; 

0047 inserting the tip of said fluid withdrawal 
device into the distal end of Said first body, depress 
ing Said Seal to expose Said first Spike, and 

0048) 

Said method comprising the Steps of: 

inserting Said Second Spike into Said container. 

0049. A method of using a medical valve adaptor for use 
with a container of fluid and a fluid withdrawal device 
having a tip and an ANSI Standard connector located on Said 
tip, Said valve adaptor including a first body, and a tubular 
Second body integral to and in fluid communication with 
Said first body, Said first body having proximal and distal 
ends and comprising: 

0050 
0051 a first spike located within said cavity and 
attached to Said proximal end; 

0052 

a cavity located therein; 

a Seal located on Said first Spike, and 

0053 one or more tabs connected to said first 
body and extending from said first body into said 
cavity and against Said first Spike to lock said first 
Spike and Seal within the cavity in Said first body; 

0.054 said second body having proximal and distal ends 
and comprising a tubular Second Spike located on the distal 
end of Said Second body and in fluid communication there 
with, Said method comprising the Steps of 

0055 inserting the tip of said fluid withdrawal devic 
into th distal end of Said first body, depressing Said 
Seal to expose Said first Spike, and 

0056 inserting said second spike into said container. 
0057 Another aspect of this invention is a three-way 
Valved “y-connector' for use with medicament containers. 
The y-connector comprises the valv described above, which 
may be removably attached by a locking mechanism to a 
second tubular body having a tubular branch port which 
projects at an angle to the main body, and is in fluid 
communication with the main body. Alternatively, the Sec 
ond body and Spike of the valve may be formed integrally. 
In use, the valve is attached to the Second body and then the 
tip of an ANSI standard connector, such as an IV set or 
Syringe, is pressed into the valv depressing the Seal and 
exposing the through holes of the Spike within the valve. 
Fluid may then be introduced or withdrawn from the y-con 
nector through the valve. The aspect of the invention related 
to a three-way valved “y-connector' for use with medica 
ment containerS also relates to the following embodiments: 
0.058 A medical three-way valved connector for use with 
containers of fluid, Said valved connector comprising: 

0059 a first body having proximal and distal ends, 
and a cavity therein; 
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0060 a spike located within said cavity and attached 
to the proximal end of said first body; 

0061 
0062 one or more tab's connected to said first body 
and extending from Said first body into Said cavity 
and against Said Spike to lock said Spike and Seal 
within the cavity in said first body; 

a Seal located on Said Spike; 

0063 a tubular second body having proximal and 
distal ends, 

0064 a tubular branch located at an angle to, and 
toward the proximal end of, Said Second body, and in 
fluid communication therewith; and 

0065 the proximal end of said first body located 
integrally on the proximal end of Said Second body, 
and in fluid communication therewith. 

0066. A method of assembling a medical three-way 
Valved connector, Said valved connector including a first 
body having proximal and distal ends and a cavity therein, 
a Spike, a resilient Seal, a Second tubular body having 
proximal and distal ends, and a tubular branch, Said method 
comprising the Steps of: 

0067 placing said seal over an end of said spike; 
0068 attaching said spike, with said seal thereon, 
inside Said cavity to the proximal end of Said-first 
body; 

0069 creating at least one tab for securing said spike 
with said seal thereon within said cavity in said first 
body; 

0070 forming said tubular branch integrally with 
Said Second body and in fluid communication there 
with; and 

0071 creating a locking mechanism integrally with 
the proximal end of Said Second body, Said locking 
mechanism adapted to Secure the proximal end of 
Said first body to, and in fluid communication with, 
the proximal end of Said Second body. 

0072 A method of assembling a medical three-way 
Valved connector, Said valved connector including a first 
body having proximal and distal ends and a cavity therein, 
a Spike, a resilient Seal, a Second tubular body having 
proximal and distal ends, and a tubular branch, Said method 
comprising the Steps of: 

0073 placing said seal over an end of said spike; 
0074 attaching said spike, with said seal thereon, 
inside Said cavity to the proximal end of Said first 
body; 

0075 creating at least one tab for securing said spike 
with said seal thereon within said cavity in said first 
body; 

0076 forming said tubular branch integrally with 
Said Second body and in fluid communication there 
with; and 

0077 joining the proximal end of said first body to, 
and in fluid communication with, the proximal end 
of Said Second body. 
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0078. A method of using a medical three-way valved 
connector and a fluid withdrawal device having a tip and an 
ANSI standard connector located on said tip, said valved 
connector having a first body and a tubular Second body 
Separate from Said first body, Said first body having proximal 
and distal ends and comprising: 

0079 
0080 a spike located within said cavity and attached 
to Said proximal end of Said first body; 

0081) 
0082 one or more tabs connected to said first body 
and extending from Said first body into Said cavity 
and against Said Spike to lock Said Spike and Seal 
within the cavity in said first body; 

a cavity located therein; 

a Seal located on Said Spike, and 

0.083 said second body having proximal and distal ends 
and comprising: 

0084 a tubular branch located at an angle to, and 
toward the proximal end of, Said Second body, and in 
fluid communication therewith; and 

0085 a locking mechanism located on the proximal 
end of Said Second body, Said locking mechanism 
adapted to Secure the proximal end of Said first body 
to, and in fluid communication with, the proximal 
end of Said Second body; 

0086) 
0087 attaching said first body to said second body 
using Said locking mechanism; and 

0088 inserting the tip of said fluid withdrawal 
device into the distal end of Said first body, depress 
ing Said Seal to expose Said first Spike. 

Said method comprising the Steps of: 

0089. A method of using a medical three-way valved 
connector and a fluid withdrawal device having a tip and an 
ANSI standard connector located on said tip, said valved 
connector having a first body and a tubular Second body 
integral to and in fluid communication with Said first body, 
Said first body having proximal and distal ends and com 
prising: 

0090) 
0091 a spike located within said cavity and attached 
to Said proximal end of Said first body; 

0092) 
0093 one or more tabs connected to said first body 
and extending from Said first body into Said cavity 
and against Said Spike to lock Said Spike and Seal 
within the cavity in said first body; 

a cavity located therein; 

a Seal located on Said Spike, and 

0094) said second body having proximal and distal ends 
and having a tubular branch located at an angle to, and 
toward the proximal end of, Said Second body, and in fluid 
communication therewith, Said method comprising the Step 
of inserting the tip of said fluid withdrawal device into the 
distal end of Said first body, depressing Said Seal to expose 
Said first Spike. 
0.095 Another aspect of the present invention is an adap 
tor for use with a Standard piggyback or y-Site connector. 
The adaptor comprises the medical valve described above, 
which may be removably attached by a locking mechanism 
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to a Second body which may have a cylindrical housing and 
a tubular Spike located, at least partially, within the housing. 
The Second body also has a hook, which is adapted to engage 
the y-Site, releasably locking the adaptor to the connector. 
The valve is in fluid communication with the second body. 
In an alternative embodiment, the Second body and valve 
may be formed integrally. In use, the valve is attached to 
Second body. The adaptor is then placed in fluid communi 
cation and releasably locked to the y-Site or piggyback 
connector. Thereafter, the tip of an ANSI standard connector, 
Such as an IV Set or Syringe, is pressed into the valve, 
depressing the Seal and exposing the through holes of the 
spike within the valve. Fluid may then be introduced or 
withdrawn through the adaptor to the piggyback connector. 
This aspect of the invention also relates to the following 
embodiments: 

0096. A medical valve adaptor for use with medical 
three-way fluid connectors, Said valve adaptor comprising: 

0097 a first body having proximal and distal ends, 
and a cavity therein; 

0098 a first spike located within said cavity and 
attached to the proximal end of said first body; 

0099 a seal located on said first spike; 
0100 one or more tabs connected to said first body 
and extending from Said first body into Said cavity 
and against Said first Spike to lock Said first Spike and 
seal within the cavity in said first body; 

0101 a tubular second body having proximal and 
distal ends, 

0102 a cylindrical housing adapted to surround the 
end of Said three-way connector and located on the 
distal end of Said Second body; 

0.103 a tubular second spike located on the distal 
end of Said Second body and within Said housing, and 
in fluid communication with Said Second body; 

0104 a hook located on said housing and adapted to 
engage Said three-way connector Such that Said 
Valved adaptor is Secured to Said three-way connec 
tor; and 

0105 the proximal end of said first body integrally 
located on the proximal end of Said Second body, and 
in fluid communication therewith. 

0106 A method of assembling a medical valve adaptor, 
Said valve adaptor including a first body having proximal 
and distal ends and a cavity therein, a first Spike, a resilient 
Seal, a Second tubular body having proximal and distal ends, 
a Second tubular Spike, a cylindrical housing, and a hook, 
Said method comprising the Steps of: 

0107 placing said seal over an end of said first 
Spike; 

0.108 attaching said first spike, with said seal 
thereon, inside Said cavity to the proximal end of Said 
first body; 

0109 creating at least one tab for securing said first 
Spike with Said Seal thereon within Said cavity in Said 
first body; 
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0110 forming said housing integrally with the distal 
end of Said Second body; 

0111 forming said second spike integrally with the 
distal end of said second body and located within 
Said housing, Said Second Spike being in fluid com 
munication with Said Second body; and 

0112 creating a locking mechanism integrally with 
the proximal end of Said Second body, Said locking 
mechanism adapted to Secure the proximal end of 
Said first body to, and in fluid communication with, 
the proximal end of Said Second body. 

0113. A method of assembling a medical valve adaptor, 
Said valve adaptor including a first body having proximal 
and distal ends and a cavity therein, a first Spike, a resilient 
Seal, a Second tubular body having proximal and distal ends, 
a Second tubular Spike, a cylindrical housing, and a hook, 
Said method comprising the Steps of: 

0114 placing said seal over an end of said first 
Spike; 

0115 attaching said first spike, with said seal 
thereon, inside Said cavity to the proximal end of Said 
first body; 

0116 creating at least one tab for securing said first 
Spike with Said Seal thereon within Said cavity in Said 
first body; 

0117 forming said housing integrally with the distal 
end of said second body; 

0118 forming said second spike integrally with the 
distal end of said second body and located within 
Said housing, Said Second Spike being in fluid com 
munication with Said Second body; and 

0119) joining the proximal end of said first body to, 
and in fluid communication with, the proximal end 
of Said Second body. 

0120) A method of using a medical valve adaptor for use 
with medical three-way fluid connectors and a fluid with 
drawal device having a tip and an ANSI Standard connector 
located on Said tip, Said valve adaptor having a first body and 
a tubular Second body Separate from Said first body, Said first 
body having proximal and distal ends and comprising: 

0121) 
0122) a spike located within said cavity and attached 
to Said proximal end of Said first body; 

0123) 

a cavity located therein; 

a Seal located on Said Spike, and 
0.124 one or more tabs connected to said first body 
and extending from Said first body into Said cavity 
and against Said Spike to lock Said Spike and Seal 
within the cavity in said first body; 

0.125 said second body having proximal and distal ends 
and comprising: 

0.126 a tubular second body having proximal and 
distal ends, 

0127 a cylindrical housing adapted to surround the 
end of Said three-way connector and located on the 
distal end of Said Second body; 
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0128 a tubular second spike located on the distal 
end of Said Second body and within Said housing, and 
in fluid communication with Said Second body; 

0.129 a hook located on said housing and adapted to 
engage Said three-way connector Such that Said 
Valved adaptor is Secured to Said three-way connec 
tor; and 

0.130 a locking mechanism located on the proximal 
end of Said Second body, Said locking mechanism 
adapted to Secure the proximal end of Said first body 
to, and in fluid communication with, the proximal 
end of Said Second body; 

0131) 
0132) attaching said first body to said second body 
using Said locking mechanism; 

0.133 attaching said second body to said three-way 
connector by Surrounding the end of Said three-way 
connector with Said housing and engaging Said, 
three-way connector with Said hook; and 

0.134 inserting the tip of said fluid withdrawal 
device into the distal end of Said first body, depress 
ing Said Seal to expose Said first Spike. 

Said method comprising the Steps of: 

0.135 A method of using a medical valve adaptor for use 
with medical three-way fluid connectors and a fluid with 
drawal device having a tip and an ANSI Standard connector 
located on Said tip, Said valve adaptor having a first body and 
a tubular Second body integral to and in fluid communication 
with said first body, said first body having proximal and 
distal ends and comprising: 

0136 
0.137 a spike located within said cavity and attached 
to Said proximal end of Said first body; 

0138) 

a cavity located therein; 

a Seal located on Said Spike, and 
0.139 one or more tabs connected to said first body 
and extending from Said first body into Said cavity 
and against Said Spike to lock said Spike and Seal 
within the cavity in said first body; 

0140 said second body having proximal and distal ends 
and comprising: 

0141 a tubular second body having proximal and 
distal ends, 

0.142 a cylindrical housing adapted to surround the 
end of Said three-way connector and located on the 
distal end of Said Second body; 

0.143 a tubular second spike located on the distal 
end of Said Second body and within Said housing, and 
in fluid communication with Said Second body; and 

0144 a hook located on said housing and adapted to 
engage Said three-way connector Such that Said 
Valved adaptor is Secured to Said three-way connec 
tor, 

0145) 
0146 attaching said second body to said three-way 
connector by Surrounding the end of Said three-way 

Said method comprising the Steps of: 
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connector with Said housing and engaging Said three 
way connector with Said hook; and 

0147 inserting the tip of said fluid withdrawal 
device into the distal end of Said first body, depress 
ing Said Seal to expose Said first Spike. 

0.148. This invention also comprises another adaptor for 
use with Standard medical three-way y-connectors. The 
adaptor comprises the medical valve described above, which 
may be removably attached by a locking mechanism to a 
Second tubular body having a cylindrical housing and a 
Spike located within the housing. The Spike is in fluid 
communication with the second body. The second body also 
has an opening in a Side wall thereof having one or more 
tabs. The opening is adapted to engage an arm of a Standard 
y-connector, Such that the arm "Snaps” past the tabs into the 
opening in the Side wall, releasably locking the adaptor to 
the connector. In an alternative embodiment, the Second 
body and valve may be formed integrally with one another. 
In use, the valve is attached to the Second body and then the 
tip of an ANSI standard connector, such as an IV set or 
Syringe, is pressed into the valve, depressing the Seal and 
exposing the Spike within the valve. The tubular Spike on the 
Second body is then used to penetrate the Seal or Septum of 
the y-connector. When the second body is pressed onto the 
y-connector, the opening and tabs Surround an arm of the 
piggyback connector. The arm "Snaps” past the tabs, which 
holds the adaptor in place, releasably locking the adaptor to 
the connector. Fluid is then introduced or withdrawn through 
the adaptor. This other adaptor also relates to the following 
embodiments: 

0149. A medical valve adaptor for use with medical 
three-way fluid connectors, Said valve adaptor comprising: 

0150 a first body having proximal and distal ends, 
and a cavity therein; 

0151 a first spike located within said cavity and 
attached to the proximal end of said first body; 

0152 a seal located on said first spike; 
0153 one or more tabs connected to said first body 
and extending from Said first body into Said cavity 
and against Said first Spike to lock Said first Spike and 
seal within the cavity in said first body; 

0154 a tubular second body having proximal and 
distal ends, 

O155 a cylindrical housing adapted to surround the 
end of Said three-way connector and located on the 
distal end of Said Second body; 

0156 a tubular second spike located on the-distal 
end of Said Second body and within Said housing, and 
in fluid communication with Said Second body; 

O157 an opening having one or more tabs, said 
opening located on Said housing and adapted to 
engage Said three-way connector Such that Said 
Valved adaptor is Secured to Said three-way connec 
tor and partially held in place by Said tabs, and 

0158 the proximal end of said first body integrally 
located on the proximal end of Said Second body, and 
in fluid communication therewith. 

Jan. 1, 2004 

0159. A method of assembling a medical valve adaptor, 
Said valve adaptor including a first body having proximal 
and distal ends and a cavity therein, a first Spike, a resilient 
Seal, a Second tubular body having proximal and distal ends, 
a Second tubular Spike, and a cylindrical housing having an 
opening with one or more tabs, Said method comprising the 
Steps of 

0160 placing said seal over an end of said first 
Spike; 

0.161 attaching said first spike, with said seal 
thereon, inside Said cavity to the proximal end of Said 
first body; 

0162 creating at least one tab for Securing said first 
Spike with Said Seal thereon within Said cavity in Said 
first body; 

0163 forming said housing integrally with the distal 
end of Said Second body; 

0.164 forming said second spike integrally with the 
distal end of said second body and located within 
Said housing, Said Second Spike being in fluid com 
munication with Said Second body; and 

0.165 creating a locking mechanism integrally with 
the proximal end of Said Second body, Said locking 
mechanism adapted to Secure the proximal end of 
Said first body to, and in fluid communication with, 
the proximal end of Said Second body. 

0166 A method of assembling a medical valve adaptor, 
Said valv adaptor including a first body having proximal and 
distal ends and a cavity therein, a first Spike, a resilient Seal, 
a Second tubular body having proximal and distal ends, a 
Second tubular Spike, and a cylindrical housing having an 
opening with one or more tabs, Said method comprising the 
Steps of 

0.167 placing said seal over an end of said first 
Spike; 

0168 attaching said first spike, with said seal 
thereon, inside Said cavity to the proximal end of Said 
first body; 

0169 creating at least one tab for securing said first 
Spike with Said Seal thereon within Said cavity in Said 
first body; 

0170 forming said housing integrally with the distal 
end of Said Second body; 

0171 forming said second spike integrally with the 
distal end of said second body and located within 
Said housing, Said Second Spike being in fluid com 
munication with Said Second body; and 

0172 joining the proximal end of said first body to, 
and in fluid communication with, the proximal end 
of Said Second body. 

0173 A method of using a medical valve adaptor for use 
with medical three-way fluid connectors and a fluid with 
drawal device having a tip and an ANSI Standard connector 
located on Said tip, Said valve adaptor having a first body and 
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a tubular Second body Separate from Said first body, Said first 
body having proximal and distal ends and comprising: 

0174) 
0.175 a spike located within said cavity and attached 
to Said proximal end of Said first body; 

0176) 
0177 one or more tabs connected to said first body 
and extending from Said first body into Said cavity 
and against Said Spike to lock Said Spike and Seal 
within the cavity in said first body; 

a cavity located therein; 

a Seal located on Said Spike, and 

0.178 said second body having proximal and distal ends 
and comprising: 

0179 a tubular second body having proximal and 
distal ends, 

0180 a cylindrical housing adapted to surround the 
end of Said three-way connector and located on the 
distal end of Said Second body; 

0181 a tubular second spike located on the distal 
end of Said Second body and within Said housing, and 
in fluid communication with Said Second body; 

0182 an opening having one or more tabs, said 
opening located on Said housing and adapted to 
engage Said three-way connector Such that Said 
Valved adaptor is Secured to Said three-way connec 
tor and partially held in place by Said tabs, and 

0183 a locking mechanism located on the proximal 
end of Said Second body, Said locking mechanism 
adapted to Secure the proximal end of Said first body 
to, and in fluid communication with, the proximal 
end of Said Second body; 

0184 
0185 attaching said first body to said second body 
using Said locking mechanism; 

0186 attaching said second body to said three-way 
connector Surrounding the end of Said three-way 
connector with Said housing and engaging Said three 
way connector with Said opening and tabs, and 

0187 inserting the tip of said fluid withdrawal 
device into the distal end of Said first body, depress 
ing Said Seal to expose Said first Spike. 

Said method comprising the Steps of: 

0188 A method of using a medical valve adaptor for use 
with medical three-way fluid connectors and a fluid with 
drawal device having a tip and an ANSI Standard connector 
located on Said tip, Said valve adaptor having a first body and 
a tubular Second body integral to and in fluid communication 
with said first body, said first body having proximal and 
distal ends and comprising: 

0189) 
0.190 a spike located within said cavity and attached 
to Said proximal end of Said first body; 

0191) 
0.192 one or more tabs connected to said first body 
and extending from Said first body into Said cavity 
and against Said Spike to lock Said Spike and Seal 
within the cavity in said first body; 

a cavity located therein; 

a Seal located on Said Spike, and 
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0193 said second body having proximal and distal ends 
and comprising: 

0194 a tubular second body having proximal and 
distal ends, 

0.195 a cylindrical housing adapted to surround the 
end of Said three-way connector and located on the 
distal end of Said Second body; 

0196) a tubular second spike located on the distal 
end of Said Second body and within Said housing, and 
in fluid communication with Said Second body; and 

0197) an opening having one or more tabs, said 
opening located on Said housing and adapted to 
engage Said three-way connector Such that Said 
Valved adaptor is Secured to Said three-way connec 
tor and partially held in place by Said tabs, 

0198) 
0199 attaching said second body to said three-way 
connector by Surrounding the end of Said three-way 
connector with Said housing and engaging Said three 
way connector with Said opening and tabs, and 

0200 inserting the tip of said fluid withdrawal 
device into the distal end of Said first body, depress 
ing Said Seal to expose Said first Spike. 

Said method comprising the Steps of: 

0201 Still another aspect of this invention is an adaptor 
for use with narrowly necked medicament containerS Such as 
test tubes. The adaptor comprises the medical valve 
described above, which may be removably attached by a 
locking mechanism to a Second tubular body having an 
open-ended tube. The open-ended tube is in fluid commu 
nication with the Second body. Alternatively, the Second 
body and valve may be formed integrally with one another. 
In use, the valve is attached to the Second body and then the 
tip of an ANSI standard connector, such as an IV set or 
Syringe, is pressed into the valve, depressing the Seal and 
exposing the Spike within the valve. The open-ended tube on 
the Second body is then inserted into the narrowly necked 
container, and fluid is withdrawn through the adaptor. This 
aspect of the invention also relates to the following embodi 
mentS. 

0202) A medical valve adaptor for use with medical 
three-way fluid connectors, Said valve adaptor comprising: 

0203 a first body having proximal and distal ends, 
and a cavity therein; 

0204 a first spike located within said cavity and 
attached to the proximal end of said first body; 

0205 a seal located on said first spike; 
0206 one or more tabs connected to said first body 
and extending from Said first body into Said cavity 
and against Said first Spike to lock Said first Spike and 
seal within the cavity in said first body; 

0207 a tubular second body having proximal and 
distal ends, 

0208 an open-ended tube adapted to reach into and 
withdraw fluids from said narrowly necked con 
tainer, Said tube located on the distal end of and in 
fluid communication with Said Second body; and 
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0209 the proximal end of said first body integrally 
located on the proximal end of Said Second body, and 
in fluid communication therewith. 

0210. A method of assembling a medical valve adaptor, 
Said valve adaptor including a first body having proximal 
and distal ends and a cavity therein, a first Spike, a resilient 
Seal, a Second tubular body having proximal and distal ends, 
and an open-ended tube, Said method comprising the Steps 
of: 

0211 placing said seal over an end of said first 
Spike; 

0212 attaching said first Spike, with said Seal 
thereon, inside Said cavity to the proximal end of Said 
first body; 

0213 creating at least one tab for Securing said first 
Spike with Said Seal thereon within Said cavity in Said 
first body; 

0214) attaching said open-ended tube to, and in fluid 
communication with, the distal end of Said Second 
body; and 

0215 creating a locking mechanism integrally with 
the proximal end of Said Second body, Said locking 
mechanism adapted to Secure the proximal end of 
Said first body to, and in fluid communication with, 
the proximal end of Said Second body. 

0216 A method of assembling a medical valve adaptor, 
Said valve adaptor including a first body having proximal 
and distal ends and a cavity therein, a first Spike, a resilient 
Seal, a Second tubular body having proximal and distal ends, 
and an open-ended tube, Said method comprising the Steps 
of: 

0217 placing said seal over an end of said first 
Spike; 

0218 attaching said first spike, with said seal 
thereon, inside Said cavity to the proximal end of Said 
first body; 

0219 creating at least one tab for securing said first 
Spike with Said Seal thereon within Said cavity in Said 
first body; 

0220 attaching said open-ended tube to, and in fluid 
communication with, the distal end of Said Second 
body; and 

0221 joining the proximal end of said first body to, 
and in fluid communication with, the proximal end 
of Said Second body. 

0222. A method of using a medical valve adaptor for use 
with a narrowly necked container of fluid and a fluid 
withdrawal device having a tip and an ANSI standard 
connector located on Said tip, Said valve adaptor including a 
first body, and a tubular Second body Separate from Said first 
body, Said first body having proximal and distal ends and 
comprising: 

0223) 
0224 a first spike located within said cavity and 
attached to Said proximal end; 

0225) 

a cavity located therein; 

a Seal located on Said first Spike, and 
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0226 one or more tabs connected to said first body 
and extending from Said first body into Said cavity 
and against Said first Spike to lock Said first Spike and 
seal within the cavity in said first body; 

0227 said second body having proximal and distal ends 
and comprising: 

0228 a tubular second body having proximal and 
distal ends, 

0229 an open-ended tube adapted to reach into and 
withdraw fluids from said narrowly necked con 
tainer, Said tube located on the distal end of and in 
fluid communication with Said Second body; and 

0230 a locking mechanism located on the proximal 
end of Said Second body, Said locking mechanism 
adapted to Secure the proximal end of Said first body 
to, and in fluid communication with, the proximal 
end of Said Second body; 

0231) 
0232 attaching said first body to said second body 
using Said locking mechanism; 

0233 inserting the tip of said fluid withdrawal 
device into the distal end of Said first body, depress 
ing Said Seal to expose Said first Spike, and 

0234 inserting said open-ended tube into said nar 
rowly neck d container. 

Said method comprising the Steps of: 

0235 A method of using a medical valve adaptor for use 
with a narrowly necked container of fluid and a fluid 
withdrawal device having a tip and an ANSI standard 
connector located on Said tip, Said valve adaptor including a 
first body, and a tubular Second body integral to and in fluid 
communication with Said first body, Said first body having 
proximal and distal ends and comprising: 

0236 
0237 a first spike located within said cavity and 
attached to Said proximal end; 

0238) 
0239 one or more tabs connected to said first body 
and extending from Said first body into Said cavity 
and against Said first Spike to lock Said first Spike and 
seal within the cavity in said first body; 

a cavity located therein; 

a Seal located on Said first Spike, and 

0240 said second body having proximal and distal ends 
and comprising: 

0241 a tubular second body having proximal and 
distal ends, and 

0242 an open-ended tube adapted to reach into and 
withdraw fluids from said narrowly necked con 
tainer, Said tube located on the distal end of and in 
fluid communication with Said Second body; 

0243) 
0244 inserting the tip of said fluid withdrawal 
device into the distal end of Said first body, depress 
ing Said Seal to expose Said first Spike, and 

0245 inserting said open-ended tube into said nar 
rowly necked container. 

Said method comprising the Steps of: 
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0246 Alternatively, each of the adaptors discussed above 
may be used by first placing the adaptor in fluid communi 
cation with the piggyback connector or other container and 
thereafter depressing the seal in the valve with an ANSI 
Standard connector Such as an IV Set or Syringe in order to 
introduce or withdraw fluid through the adaptor. 

BRIEF DESCRIPTION OF THE DRAWING 

0247 FIG. 1 is an exploded perspective view of a 
medication transfer device of the present invention in a 
typical orientation for drawing medication from a Sealed 
vial. 

0248 FIG. 2 is an exploded perspective view of the 
system of FIG. 1, inverted. 

0249 FIG. 3 is a perspective view of the first embodi 
ment of the valve of this invention. 

0250 FIG. 4 is an exploded perspective view of the valve 
shown in FIG. 1 illustrating the spike, seal, and the body or 
housing components of the invention. 

0251 FIG. 5 is a longitudinal cross-sectional view of th 
valve of FIG. 1, after assembly by a first assembly method. 

0252 FIG. 6 is a schematic, longitudinal, cross-sectional 
view of the assembled valve of FIG. 1 before compressing 
the Seal. 

0253 FIG. 7 is a schematic, longitudinal, cross-sectional 
view similar to FIG. 6 showing the valve during compres 
Sion of the Seal. 

0254 FIG. 8 is a schematic illustration of an ANSI 
delivery end of a medical implement compressing the Seal of 
the valve of this invention. 

0255 FIG. 9 is a side elevation view, partially in cross 
Section,-of a third embodiment of the Seal. 

0256 FIG. 10 is a longitudinal cross-sectional view of 
the assembled valve of FIG. 1 using the seal of FIG. 9. 

0257 FIG. 11 is a longitudinal cross-sectional view of 
the assembled valve of FIG. 1, using a fourth embodiment 
of the seal. 

0258 FIG. 12 is a longitudinal cross-sectional view of 
the assembled valv of FIG. 1, using a fifth embodiment of 
the Seal. 

0259 FIG. 13 is a longitudinal cross-sectional view of a 
sixth embodiment of the seal. 

0260 FIG. 14 is a longitudinal section of the seal shown 
in FIG. 13 used in connection with the spike device shown 
in FIG. 2. 

0261 FIG. 15 is a longitudinal partial cross-sectional 
view of a seventh embodiment of the Seal of this invention. 

0262 FIG. 16 is a longitudinal cross-sectional view, after 
assembly, of the embodiment of the valve shown utilizing 
the Seal of FIG. 15. 

0263 FIG. 17 is a longitudinal cross-sectional view, after 
assembly, of the eighth embodiment of the valve of this 
invention. 
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0264 FIG. 18 is a longitudinal cross-sectional view, after 
assembly, of the ninth embodiment of the valve of this 
invention. 

0265 FIG. 19 is a side elevation view, after assembly, of 
the seal and spike shown in FIG. 14 connected to the body 
or housing shown in FIGS. 20 and 21. 
0266 FIG. 20 is a cross-sectional view taken along line 
20-2O of FIG. 19. 

0267 FIG.21 is a perspective view, with sections broken 
away to show the wall Structure of the cavity containing the 
Seal shown in FIGS. 13 and 14. 

0268 FIG. 22 is a greatly enlarged, cross-sectional view 
taken along line 22-22 of FIG. 14. 
0269 FIG. 23 is a longitudinal cross-sectional view of 
the body of a tenth embodiment of the valve of this inven 
tion, which is Suitable for use in a Second assembly method. 
0270 FIG. 24 is a longitudinal cross-sectional view of 
the body of an eleventh embodiment of the valve of this 
invention, which is also Suitable for use in the Second 
assembly method. 
0271 FIG. 25 is a longitudinal cross-sectional view of 
the tenth embodiment of the valve of the present invention, 
comprising-the Spike and Seal components from FIG. 3 and 
the body component from FIG. 23, assembled by using the 
Second assembly method, or a functionally equivalent 
method. 

0272 FIG. 26 is a perspective view of a gouging bit and 
a base which ar preferably used in the Second assembly 
method. 

0273 FIG. 27 is a cross-sectional view of the bit of FIG. 
26 taken along line 27-27 thereof. 
0274 FIG. 28 is a longitudinal cross-sectional view of 
the components of the assembled valve of FIG. 25, before 
assembly, inserted with the gouging bit and base of FIG. 26. 
0275 FIG. 29 is a longitudinal cross-sectional view of 
the assembled valve of FIG. 25,-along with the gouging bit 
and base of FIG. 26. 

0276 FIG. 30 is an enlarged view of the area inside line 
30-30 of FIG. 29. 

0277 FIG. 31 illustrates a partial cross-sectional view of 
a manually operated punch machine for using the gouging 
bit and base of FIG. 26 to perform the second assembly 
method on the valve components shown as illustrated in 
FIG. 28. 

0278 FIG. 32 is an exploded perspective view of a 
preferred medication transfer device utilized with a medical 
Valve and Syringe. 
0279 FIG. 33 is a partially exploded side view of one 
embodiment of a drip bag adaptor made in accordance with 
the present invention, showing the relationship between the 
drip bag, adaptor, and removable valve. 

0280 FIG. 34 is a side view of another embodiment of 
the drip bag adaptor, having an integral valve. 

0281 FIG. 35 is a-side view of a new Y-site or piggyback 
y-connector made in accordance with the present invention. 
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0282 FIG. 36 is a partially exploded side view of a hook 
adaptor made in accordance with this invention. 
0283 FIG. 37 is a plan view of the hook adaptor shown 
in FIG. 36, as viewed from the bottom. 
0284 FIG. 38 is a side view of another embodiment of 
the hook adaptor, having an integral valve. 
0285 FIG. 39 is a partially exploded side view of a 
Snap-on adaptor made in accordance with this invention. 
0286 FIG. 40 is a plan view of the Snap-on adaptor 
shown in FIG. 39, as viewed from the bottom. 

0287 FIG. 41 is a side view of another embodiment of 
the Snap-on adaptor, having an integral valve. 
0288 FIG. 42 is a partially exploded side view of a test 
tube adaptor made in accordance with the present invention. 
0289 FIG. 43 is a side view of another embodiment of 
the test tube adaptor, having an integral valve. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0290. As shown in FIGS. 1 and 2, a first embodiment of 
the present invention generally comprises a piercing element 
520 for use in a medication container acceSS System. The 
System includes a Standard medical implement used to 
measure and deliver a dose of fluid medication, Such as a 
syringe 522, and a bottle or vial 524 containing the medi 
cation. Preferably, a single-dose vial Suitable for disposal 
after one use is used, whereby the piercing element 520 may 
be disposable. FIGS. 1 and 2 are exploded views of the 
system, with FIG. 1 showing the typical orientation of the 
system when fluid is withdrawn from the vial 524. FIG. 2 
shows an inverted orientation in order to better illustrate 
Some of the elements of the present invention. 
0291 Fluid medication may be delivered to patients by 
drawing the medication from the vial 524 through the 
piercing element 520 into the syringe 522, and thereafter 
injecting the fluid from the syringe 522 into an existing IV 
delivery system. This method will be discussed in more 
detail below. 

0292 Preferably, the piercing element 520 has a proximal 
end 570 and a distal end 580. The proximal end 570 of the 
piercing element 520 preferably has a connecting portion 
which may be in the form of a tubular extension 526, 
adapted to receive the tip or nose 528 of an ANSI (American 
National Standards Institute, Washington, D.C.) standard 
Syringe 522. It is, however, contemplated that the inner 
diameter of the tubular extension 526 can be of any size to 
accommodate the attachment of any of a number of medical 
implements. Once inserted into a bore 552 of the extension 
526, the nose 528 of the syringe 522 forms a substantially 
fluid-tight fit with the extension 526. Preferably, bore 552 
becomes slightly smaller in diameter from distal end 570 of 
extension 526 towards the proximal end 580 to accommo 
date a tapered nose 528 and form a tight seal. The taper of 
the bore 552 is preferably at the same angle as the nose 528 
of the Syringe 522 and, more preferably, in accordance with 
ANSI standards, the taper is 0.006 inch per linear inch. 
Although a fluid-tight Seal is achieved, the tapered shape of 
these cooperating parts also allows them to be easily disen 
gaged with a minimal Separation force. 
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0293. The medication vial 524 generally comprises a 
container portion 538 having a narrow neck 539 on which a 
cap or lid 536 fits. A resilient septum 534 is placed over a 
circular opening 535 in the lid 536 to simultaneously pro 
vide a Seal for the Vial 524 and an acceSS Site for the piercing 
element 520. The septum is prepared from a resilient mate 
rial that is flexible, inert, impermeable to fluid and readily 
pierceable by the piercing element 520. 

0294 Referring now to FIG. 2, the piercing elem nt 520 
preferably has, at its distal end 580, a penetration portion 
532. Th penetration portion 532 preferably is sized so as to 
be able to pierce the septum 534 of the vial 524 and extend 
into contact with the medication within the container 538. A 
fluid flow conduit in the form of bore 0.552 runs from at 
least one hole 548 in the piercing element 520, through to the 
proximal end 570 of the side wall of the piercing element 
520. In a preferred embodiment, the penetration portion 532 
of the piercing element 520 has a tapered conical tip 544. 
Preferably, th distal end of the tip 544 is shaped to allow the 
tip 544 to pierce the septum 534 of the vial 524 and, 
therefore, the penetration portion 532 is sharply pointed. 
However, the penetration portion 532 may be slightly round 
to prevent accidental Sticks and yet still be able to penetrate 
the septum 534. 

0295 AS described above, preferably at least one longi 
tudinal through hole 548 is provided proximal the distal end 
0.580 of the piercing element 520 to permit fluid to flow 
from the container 524 into the bore 552. Advantageously, 
by placing the through hole 548 proximal the distal end 580 
of the piercing element 520, the risk of coring the Septum 
534 with the piercing element 520 is eliminated. If the 
through hole 548 were to be located at the distal end 580 of 
the piercing element 520, the piercing element 520 may core 
the septum 534 introducing particulates into the fluid which 
may harm a patient. In a preferred embodiment, there are 
three through-holes 548 within about 0.200 inch from the 
distal end 0.580 of the piercing element 520. These through 
holes 548 may be of any size; however, the larger the size 
of the through-holes, the greater the fluid flow rate through 
the bore 552 of the piercing element 520. In a preferred 
embodiment, the size of the through-holes 548 are 18-gauge 
or equivalent to provide a flow rate three times that of a 
Standard 18-gauge needle. 
0296. In a preferred embodiment, a disk-shaped stop 530 
centrally located on the piercing element 520 is integral 
with, and interconnects, the extension 526 and the penetrat 
ing portion 532 of the piercing element 520. A distal face 
540 on the disk-shaped stop 530 may contact a top surface 
537 of the cap 536 of the vial 524 to limit the distanc the 
piercing element 520 may extend into the vial 524. The stop 
530 may, of course, have a variety of shapes and configu 
rations. 

0297. A locking structure 550 is preferably attached to or 
integral with the piercing element 520. In one embodiment, 
the locking structure 550 may comprise two barbs on 
diametrically opposed sides of the piercing element 520 near 
the distal end 580. The barbs are desirably angled in the 
proximal direction in order to more easily pass through the 
elastomeric septum 534 into the vial 524. The barbs prevent 
the removal of the penetration portion 544 of the piercing 
element 520 back through the septum 534. The locking 
structure 550 thus retains a portion of the piercing element 
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520 in the vial 524. In one embodiment, the piercing element 
520 is approximately 0.125 inch in diameter and the locking 
structure 550 extends at a 45° angle towards the proximal 
end a distance of approximately 0.0625 inch. 
0298. It is possible for the locking structure 550 to be 
located other than at the distal end 580 of the piercing 
element. For example, the locking element may comprise a 
Somewhat elongate barbed Structure, which extends from the 
piercing element 520 some distance from the distal end 580. 
Alternatively, the locking structure 550 may extend from the 
Stop 0.530 of the piercing element, depending on its loca 
tion. For example, one or more barb-like Structures may 
extend downwardly from the stop 530 along a side of the 
piercing element 520. 

0299 Method of Using the Vial Access Device 
0300. The vial access device of the present invention 
provides a closed System for transferring a predetermined 
amount of medication from a remote Source to a patient. 
Referring to FIGS. 1 and 2, the delivery end or nose 528 of 
a medical implement Such as a Syringe is engaged with the 
piercing element 520. The nose 528 is pushed into the 
proximal end of bore 552 of the piercing element 520 until 
a Substantially fluid-tight fit is achieved between the Syringe 
522 and the piercing element 520. The distal end 580 of the 
piercing element 520 is then inserted through the Septum 
534 of the medication vial 524. The vial 524 is generally 
held in an inverted position, as shown in FIG. 1, such that 
the fluid in the vial abuts the septum 534. The penetrating 
portion 544 of the piercing element 520 and the locking 
structure 550 are pushed through the septum 534, thereby 
exposing the through-hole(s) 548 to the fluid inside the vial 
524. A plunger 560 inside the syringe 522 is withdrawn, 
thereby creating a vacuum which draws fluid from the vial 
524, through the through hole(s) 548, the bore 552, a conduit 
556 in the syringe nose 528 and into a chamber 558 in the 
syringe 522. The desired amount of medication is thus 
transferred from the vial 524, through the piercing element 
520 and into the syringe 522. 

0301 After the desired amount of fluid has been drawn 
into the syringe 522, the Syringe 522 is pulled away from the 
vial 524. Upon retraction of the syringe 522 from the 
piercing element 520, the locking structure 550 catches on 
the inner Side of the Septum 534, preventing-the piercing 
element 520 from disengaging the vial 524. Further refrac 
tion force causes the Syringe nose 528 to disengage from the 
piercing element 520. The user then transfers the fluid within 
the syringe 522 to a delivery system which administers the 
medication to the patient. 
0302) Preferably, if fluid remains in the vial 524 after the 
desired volume of fluid is transferred to the syringe 522, the 
syringe 522 is withdrawn from the piercing element 520 as 
shown in FIG. 2 so that the fluid contained in the vial 524 
does not Spill. The vacuum created in the Syringe 522 
prevents the fluid medication from exiting the Syringe 522 
through the conduit 556 in the syringe nose 528. 
0303. The piercing element 520 is partially trapped in the 
vial 524 by the locking structure 550. The single-dose 
medication vial 524 and piercing element 520 may then be 
discarded as a unit. Advantageously, by not removing the 
penetration portion 544 of the piercing element 520 from the 
Vial, the risk of a healthcare worker injuring himself or 
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herself on the penetration portion 544 or locking structure 
550 of the piercing element is eliminated. Alternatively, if 
the Vial contains Sufficient medication for more than a Single 
dose, a new Syringe can be attached to the piercing element 
520 held within the medication vial 524 and additional fluid 
can be transferred from th vial 524, through the piercing 
element 520 and into the new syringe 522. 
0304. The piercing element 520 is preferably manufac 
tured from a hard plastic. The piercing element 520 may also 
be manufactured from other medically inert materials known 
to those of skill in the art. One particular advantage of this 
invention is that it eliminates the use of metal needles. This 
dramatically reduces the risk of skin puncture during the 
administration of fluids contained in a vial to a patient. The 
piercing element 520 need only be strong enough to pen 
etrate the septum 534 of a vial 524 or other similar seal. 

0305 Alternate Embodiment 
0306 In a second embodiment as shown in FIG. 32 and 
described in more detail below, the piercing element 520 is 
used in conjunction with a medical valve 10 or 11 described 
below in order to transfer fluid from a vial 524 to a syringe 
522. 

0307 FIGS. 3-31 illustrate the medical valve 10 or 11 and 
methods of manufacturing the valve 10 or 11. In this 
description and in conjunction with the FIGURES, the term 
“proximal' is used to denote the end of the valve and other 
components at or near the spike tip 32 in FIGS. 4 through 
8, 10 through 12, 14, 16 and 25, and at or near the seal cap 
92 in FIGS. 3, 9, 13, and 15 through 19. The term “distal” 
is used to denote the opposite end of the valve, or Spike tip, 
or Seal. 

0308) As best shown in FIGS. 3 and 4, the first embodi 
ment of the invention, valve 10, includes a valve body or 
housing 12, a spike element 24, and a seal 36. The seal 36 
is prepared from a resilient material that is flexible, inert, 
impermeable to fluid, and readily pierceable by the Spike 26. 
In th embodiment shown in FIG. 13 depicting an alternate 
shaped seal 36d, this seal 36d has a precut slit 211 in its 
proximal end. This provides a tiny orifice through which the 
tip 32 of the Spike element 24 may easily pass, yet still 
provides a fluid tight Seal upon withdrawal of the Spike 
element. These three components are assembled, as depicted 
in FIG. 5, for example, with the spike lement 24 enclosed 
to prevent accidental sticks. FIG. 4 illustrates how the 
housing 12, Seal 36, and Spike element 24 are attached 
without the need to use any adhesive or other bonding agent 
or process. Mechanical connection which provides a fluid 
tight closure is attained as is discussed Subsequently. AS 
shown in FIGS. 6 and 7, the seal 36 moves within the 
housing 12, being pierced by the Spike element 24 to expose 
the tip 32 of th spike element 24 to allow fluid to flow 
through the valve 10. 
0309 Referring to FIG. 3, one preferred embodiment of 
housing 12 has a bell-shaped skirt 16 and an upper, prefer 
ably cylindrical, conduit 20. The skirt 16 is integral with, and 
connected by an annular ring 14, to the upper conduit 20. 
The skirt 16 creates a shield for an inner conduit 18 of the 
spike element 24. This inner conduit 18 is preferably cylin 
drical in Shape, and slightly tapered. Inner conduit 18 and 
upper conduit 20 comprise aligned hollow tubes So that 
inner conduit 18 and upper conduit 20 are in fluid commu 
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nication with one another when the Spike element 24 pierces 
the seal 36. There is an annular lip 25 surrounding a circular 
opening 25a in the top of the conduit 20 (see FIG. 4). 
0310. In the first embodiment, the upper conduit 20 is 
adapted to receive th tip or nose 48 of an ANSI standard 
syringe 46 (see FIGS. 6 and 7). It is, however, contemplated 
that the outer diameter of the upper conduit 20 can be of any 
Size to accommodate the attachment of other connector 
devices thereto. Advantageously, the proximal end of the 
upper conduit 20 can be equipped with a locking mechanism 
to facilitate locking of the valve 10 to a variety of connector 
devices. For example, referring to FIG. 3, locking ears 22 
near the proximal lip 25 of housing 12 are preferably 
provided Such that the housing 12 can be locked into any 
compatible Luer-Lock device known to those with skill in 
the art. For example, referring to FIG. 19, conventional 
Luer-Lock threads 180 can be provided on the outer diam 
eter of upper conduit 20. 

0311 Referring to FIG. 4, the spike element 24 has at its 
distal end the inner conduit 18 and at its proximal end a 
hollow spike 26 which is integral with the inner conduit. The 
inner conduit 18 and Spike 26 present a continuous passage 
way for fluid during use. An annular cuff 28 on an interme 
diate portion of the Spike element 24 is integral with, and 
interconnects, the inner conduit 18 and the Spike 26. AS 
illustrated in FIG. 5, the rim 28a of the cuff 28 abuts the 
underside of the inner ring 14, and has an annular detent 28b 
that Snaps into an annular groove 14b in the underside of the 
ring. The cuff 28 serves two functions. First, it serves as an 
attachment device to the underside of the annular ring 14. 
Second, it serves as a Support and attachment device for the 
Seal 36. 

0312 The hollow spike 26 has a tapered conical shape, 
ending in a sharp, pointed tip 32. Preferably, along the length 
of the Spike are raised, protruding ridges 30. These raised 
ridges 30 extend from the surface of the spik preferably 
between 0.2 and 2.0 mm. The ridges 30 are preferably 
aligned along the length of the Spike as illustrated in FIG. 
4. These ridges 30 serve to break any vacuum created when 
the spike 26 is sealed as described hereinbelow. Modifica 
tions to the alignment and orientation of the ridges ar 
discussed hereinbelow in association with their function. 
Just distal the Spike tip 32, there is situated at least one 
longitudinal through-hole 34 to permit fluid communication 
between the inner conduit 18 and the upper conduit 20. 
Preferably, there are three through-holes 34 within about 
0.200 inch from th spike tip 32. These through-holes 34 may 
be of any size, however, the larger the Size of the through 
holes the greater the fluid flow rate through the valv 10. In 
a preferred embodiment, the size of the through-holes 34 are 
18-gauge to provide a flow rate three times that of a Standard 
18 gauge needle. 

0313 The seal 36 has a seal cap 40 with a generally flat 
top surface 40b, an outwardly tapered sidewall 38, and a 
lower lip 42. Its interior is hollow to provide the conically 
shaped cavity 37 (FIG. 5). Thus, the seal 36 slips easily over 
the spike element 24 to fit snugly within the cavity 37. The 
seal lip 42 is seated within the annular cuff 28 and wedged 
between the cuff and the underside of the ring 14. There are 
longitudinal grooves 43 (FIG. 4) along the length of the seal 
36 which provide air pockets that facilitate compression of 
the seal 36 during use. The grooves 43 may be of variable 
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shape or Size to facilitate Seal compression. In the first 
embodiment, there is a Single groov 43 which completely 
surrounds the seal 36 between the seal cap 40 and the lip 42. 

0314. The base of the seal 36 has a width such that the 
seal lip 42 fits snugly into the annular cuff 28. The hollow 
interior or cavity 37 (FIG. 5) of the seal 36 is preferably 
tapered to conform internally to the shape of the Spike 24, 
having a wall portion 44 which contacts the Spike 24 distal 
seal cap 40. Th exterior of the seal 36 is sized and shaped to 
fit inside the upper conduit 20 of the housing 12. The cap 40 
reseals the valve 10 when the top surface 40b is above the 
through-holes 34. Preferably, the cap 40 substantially fills 
the opening 25a in the top of the conduit 20. Thus, after 
assembly, the top surface 40b of the seal cap 40 is essentially 
flush with the lip 25, so that the lip 25 and seal cap 0.40 can 
be Swabbed with alcohol or other disinfectant without leak 
age of disinfectant into the valve 10. It is important that the 
surface 40b be exposed so that it may be swabbed with a 
disinfectant. 

0315 FIG. 5 illustrates a first embodiment of a valve of 
the present invention that has been assembled using a first 
assembly method. The Spike 24, with contiguous inner 
conduit 18, is affixed to the housing 12 through th asSocia 
tion of the external portion of annular cuff 28 and the inner 
surface 254 of annular ring 14. Specifically, the annular cuff 
28 forms a tight fit within the annular ring 14, so that the 
force of friction between the external portion of annular cuff 
28 and the inner surface 254 of annular ring 1.4 secures the 
spike; 24 inside the housing 12. This first method of assem 
bly requires that sufficient force be applied to the distal end 
of the spike 24 to overcome the force of friction between the 
annular cuff 28 and the annular ring 14, while holding the 
housing 12 in place, So that the Spike 24 slides toward the 
proximal end of the housing 12, until the rim 28a of the 
annular cuff 28 abuts the underside of the annular ring 14. 
Alternatively, the Spike 24 can be held in place, while the 
housing 12 is forced around the outside of the Spike 24. A 
perSon of skill in the art will know of numerous techniques 
by which this method can be accomplished. In addition, 
although not necessarily required, the Spike 24 may be affix 
d to the housing 12 by any one of a variety of additional 
measures known to those of skill in the art including, but not 
limited to, heat Sealing, glue, pressure lock, bonding, or the 
like. 

0316 Proper selection of the dimensions of the annular 
cuff 28 and the annular ring 14 will provide a fluid tight 
closure for-the valve 10. However, if the outside diameter of 
the annular cuff 28 is too small relative to the inside diameter 
of the annular ring 14, then, referring to FIG. 5, the spike 24 
may slip in a downward direction relative to the housing 12, 
which may cause the valve 10 to leak. On the other hand, if 
the outside diameter of the annular cuff 28 is too large 
relative to the inside diameter of the annular ring 14, then the 
housing 12 may crack, particularly when the valve 10 is used 
to conduct lipids, or other fats, which may cause the entire 
spike 24 to expand. Although one of skill in the art will be 
able to determine appropriate dimensions for the annular 
cuff 28 and the annular ring 14, the present inventors have 
developed an improved method of assembling an improved 
valve 11 of the present invention which will be described 
below. This improved valve and improved method of assem 
bly will reduce the likelihood that a valve will either leak or 
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crack, by Securing the Spike 24 inside the body 12, without 
requiring as much pressure between the annular cuff 28 and 
the annular ring 14. 
0317. The seal 36 fits into the annular cuff 28 and is held 
in place by an internal lip 27 along the internal portion of the 
annular ring 14 of the housing 12. The length of the spike 24 
is Such that, after assembly, the tip of the Spike rests below 
the plane defined by the lip 25 of the housing 12. Preferably, 
the spike tip 32 is approximately from 0.525" to 0.1" below 
the lip 25 of the housing 12. The seal 36 fits snugly against 
the spike 24 and is essentially flush with the lip 25 of the 
housing 12. The spike tip 32 is thus embedded within the 
seal cap 40 prior to use or may be approximately 0.025" 
distal the seal cap 40 when the valve 10 is in the closed 
position. The inner conduit 18is partially shielded by the bell 
shaped skirt 16 of the housing 12 (see FIGS. 3-5). The inner 
surface 254 of the bell shaped skirt 16 preferably has 
protruding threads 45 as an optional locking mechanism for 
attaching a medical implement thereto. Further, other medi 
cal devices can be preSSure fit over the Outer portion of inner 
conduit 18 without direct association with the protruding 
threads 45. 

0318. During use, the invention is designed to be adapted 
as a two-way valve. The orientation of the valve is inde 
pendent to fluid flow and dependent on the preferred orien 
tation of the preexisting connections. Thus, the invention 
can be used as a valve connector for an intravenous central 
or peripheral piggyback connector in either orientation. 
Parenteral fluid is delivered to patients through tubing such 
that the liquid flows from a container through a needle into 
the patient. The containers are frequently changed or addi 
tional fluid bottles are added. The invention disclosed herein 
is designed to interconnect medical implements along the 
route of fluid delivery to the patient. However, the invention 
is also useful in any environment in which a resealable fluid 
Valv is desired. During use, a connector of the appropriate 
size is fitted over the inner conduit 18. Locking can be 
achieved by a Luer-Lock mechanism, a pressur fit or any 
other locking mechanisms known to those with skill in the 
art, as described above. Thus, in one example, fluid passes 
from the inner conduit 18 into the spike 26. However, fluid 
flow is locked in place by the seal 36. 
0319 FIGS. 6 and 7 illustrate valve activation. FIG. 6 
illustrates a Syringe 22 connected to the proximal end of the 
valve 10. However, this connecting implement could be any 
number of medical implements known to those of skill in the 
art. The nose 28 of the Syringe 22 is placed on the Seal cap 
40 inside the lip 25 of the housing 12. The application of 
preSSure on the Syringe 22 in the direction of the arrows, as 
illustrated in FIG. 6 creates pressure on seal cap 40. The 
resulting downward pressure compresses the Seal 36. This 
pushes the tip 32 of the spike 26 through the seal cap 40 to 
expose the through-holes 34. Compression is facilitated by 
the grooves 38. Fluid is now able to flow into the syringe 22, 
or vice versa, depending on whether fluid is to be withdrawn 
from the patient or medication injected into the patient. FIG. 
7 shows valve 10 opened by insertion of the nose 28 of the 
Syringe 22 into the opening 25a. A Syringe plunger 60 in the 
Syringe 22 is retracted thereby creating a vacuum to draw 
fluid through the valve 10 into the syringe. For intravenous 
applications, the valve 10 can be orientated in the position 
diagramed in FIGS. 6 and 7, or it can be rotated 180 such 
that fluid flows in the opposite direction. Upon removal of 
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the syringe from spike 26, as shown in FIG. 6, the seal 36 
is free to return to its original shape and cover through-holes 
34. The ability of the seal 36 to return to its original shape 
is determined by the resiliency of the material used to 
prepare the seal 36. In addition, the ability of the seal 36 to 
return to its original shape is facilitated by the protruding 
ridges 30 formed on the external Surface of the spike. During 
compression, a vacuum may form in the area between the 
spike 26 and the seal 36, thereby preventing the seal 36 from 
returning to its original position. The protruding ridges 
permit air to pass along the Spike/Seal interface to prevent 
vacuum formation and allow free return of the seal. The 
ability of the seal 36 to deform reversibly and return to its 
original position is particularly useful because (1) it imme 
diately stops fluid flow through the valve 10, (2) it covers the 
recessed spike 26 to maintain its sterility, and (3) it reduces 
the risk that the Spike could inadvertently pierce another 
object or person. In addition, since the valve 10 lacks 
movable parts, except for the Seal, it is unlikely that when 
the seal 36 is pushed down, the valve 10 would fail to 
function. 

0320 Advantageously, the through-holes 34 are located 
relatively low on the spike 26. Thus, the through-holes 34 
are Sealed relatively early in the process as the Seal 36 
returns to its original configuration when the valve 10 is 
closed. In one preferred embodiment the through holes 34 
are located 0.075" below the spike tip 32 (see FIG. 4). 
Additionally, the through-holes 34 are sealed even if the seal 
36 does not fully return to its original configuration depicted 
in FIG. 6. Further, the ability of the seal 36 to return 
reversibly to its original position permits the reuse of the 
connector valve 10. Following disconnection, and before 
reuse, the Surface of pierced Seal cap 40 is essentially flush 
with the housing 12. Thus, this flush Surface can advanta 
geously be Sterilized with alcohol or other Surface decon 
taminating Substances. The skirt 16 and upper conduit 20 
advantageously shield both connections from the Surround 
ing environment to protect the Sterility of the connection. 
Further, both the skirt 16 and upper conduit 20 function as 
collection reservoirs to prevent fluid from dripping from the 
valve 10 during manipulation. 

0321) A cover cap (not shown) can be supplied to fit over 
the upper conduit 20 as further protection for the Seal Surface 
between use. Such a cover cap, however, is not needed to 
maintain sterility since the seal 36 may be Swabbed with a 
disinfectant after each use. The reversibility of the seal 36 
makes th valve 10 particularly attractive as a connector 
valve to provide fluid communication between two fluid 
lines. Therefore, the present invention provides for placing 
a first fluid line in communication with a second fluid lin 
using the valve disclosed herein. The reversibility of the 
valve 10 permits multiple fluid lines to be successively 
added, for example, to a fluid line in direct communication 
with a patient's vein. Since the valve is easily sterilizable 
and Sealable, fluid lines can be added and removed without 
disconnecting venous contact. 
0322 The valve 10 is preferably prepared from a hard 
plastic, but it is additionally contemplated that the valve 
could be prepared from other medically inert materials 
known to those in the art. The spike element 24 is preferably 
prepared from the same material as the housing 12. One 
particular advantage of this invention is that it does not rely 
on the use of metal needles. This dramatically reduces the 
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risk of skin puncture during use and manufacture. Further, 
the upper conduit 20 serves as a shield to the spike 26 Such 
that skin puncture is further reduced. The Spike 26 need only 
be strong enough to penetrate the Seal cap 40, or if necessary, 
to pierce a connecting Septum. 

0323 In the embodiment of the invention illustrated in 
FIGS. 4 through 6, the through-holes 34 are placed distal 
Spike tip 32. This placement provides two important advan 
tages. First, the placement of the through-holes 34 facilitates 
resealing of the valve 10 after use. Second, if the through 
holes were placed at the Spike tip 32, the holes 34 may core 
the Seal cap 40 thereby introducing Seal particulate into the 
fluid flow and possibly plugging the holes 34. Thus, the 
longitudinal placement of the through-holes distal Spike tip 
32 prevents the introduction of particulates into the fluid 
path and/or plugging of the through-holes 34. It is addition 
ally contemplated that th number and diameter of the 
through-holes 34 can be adjusted to accommodate different 
fluid velocities. In a preferred embodiment, the preferred 
Velocity of fluid passing through the through-holes 34 is 
equal to or greater than the flow rat through an 18 gauge 
needle. Through-holes larger than 18 gauge will, f course, 
facilitate greater fluid Velocities. 
0324. An important advantage of the invention is that the 
valve 10 has very little dead space, thus the volume of liquid 
entering into the valve is Substantially equivalent to the 
volume 6f fluid leaving the valve. Further, the total equiva 
lent fluid volume of the valve is very small such that the 
Volume of fluid flowing through the System in order to place 
the valve in fluid communication with a medical implement 
Such as a Syringe 22 is Substantially Zero. 

0325 An alternative embodiment of the seal, a seal 36a, 
is shown in FIG. 9. Seal 36a comprises a seal cap 92 at the 
proximal end thereof and a seal lip 96 at the distal end 
0326 thereof. A cup-like annular flange 95 is provided 
proximal seal cap 92. The seal cap 92 and seal lip 96 are 
connected by a Seal wall consisting of a plurality of ringed 
wall portions 94 that expand and collapse in an accordion 
like fashion. During compression of the Seal 36a, the diam 
eter of the ringed wall portions 94 expand outward in the 
radial direction. There are air pockets 13a (FIG. 10) 
between ring portions 94 and the housing and air pockets 
13.b between spike 24 and seal 36a. The seal 36a contains a 
cavity 98 distal seal cap 92 and adjacent the ringed wall 
portions 94. The seal 36a interacts with spike 26 (FIG. 6) 
and other components of the present invention in a similar 
fashion to Seal 36 of FIG. 6. 

0327 Referring to FIG. 10, the cup-like annular flange 
95 may be stretched around the upper conduit 20 and held 
in place by an annular ring 97. This creates a trampoline like 
effect that assists returning the Seal 36a to a decompressed 
state after withdrawal of a syringe (not shown). This 
embodiment has two advantages. First, the proximal end of 
the valve 10 can be Swabbed with alcohol or other disin 
fectant without leakage of disinfectant into the valve 10. 
Second, by affixing cup-like annular flange 95 to upper 
conduit 20 at the proximal end thereof with annular ring 97, 
the repeated deformation and reformation of the seal 36a is 
assisted. 

0328. An alternative embodiment of the seal, a seal 36b 
is shown in connection with the valve 10 in FIG. 11. The 
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seal 36b is similar to the seal 36a and Is comprised of seal 
cap 92, a Side wall consisting of ringed wall portions 94 and 
a seal lip 96. It also has an outwardly extending ring 99 
which is at a right angle with respect to the longitudinal axis 
of the valve 10. This ring 99 is us d to attach the seal 36b to 
upper conduit 20. Preferably, an upper conduit annular plug 
20' is inserted within upper conduit 20 to create a tight fit 
between perpendicular ring 99, a ledge 101 in-the upper 
conduit 20, and the plug. 20". The ring 99 assists in the 
reformation of seal 36b to enclose spike 26 upon withdrawal 
of a Syringe (not shown). 
0329. As shown in FIG. 12, the cup-like annular flange 
95 and ring 99 may both be used in connection with the 
valve 10, to provide the seal 36c. This seal 36c, provides 
rapid reformation upon withdrawal of a Syringe (not shown) 
and realizes the advantages of both the seals 36a and 36b. 

0330] Another alternative embodiment of the seal, a seal 
36d, is shown in FIG. 13. In this embodiment, the seal 36d 
is comprised of seal cap 92, Seal lip 96, and a side wall 150 
comprised of circular tires 100 stacked in series on on top of 
an adjacent larger diameter lower tire. The circular tires 100 
are preferably Solid throughout the diameter of the croSS 
Section thereof. These circular tires 100 will deform and 
reform upon, respectively, compression and decompression 
of the Seal 36d, thereby exposing or covering a spike (not 
shown) as the case may be. 
0331 AS mentioned above, preferably seal 36d has a 
precut Slit 211 in the cap 92 lying along the longitudinal axis 
of the valve 10. The seal cap 92 has a unique configuration 
that insures that the Slit 211 closes and is Sealed upon 
withdrawal of a Syringe (not shown) and reformation of the 
Seal 36d it includes an enlarged, internal, pressure respon 
sive member 200 which is integral with the cap 92. Between 
the proximal end of the side wall 150 and the member 200 
is an annular space 102 which is filled with the fluid in the 
cavity 98. This fluid is under pressure, for example at the 
blood pressure of the patient to which the valve 10 is 
attached. Referring to FIG. 14, fluid, for example the 
patient’s blood, flows through the holes 34 in the spike 26, 
filling the cavity 102. This fluid presses against the exterior 
of the member 200, closing the slit 211 when the seal is 
decompressed as shown in FIGS. 14 and 19. The pressure 
from this fluid creates a high pressure Seal which prevents 
fluid from escaping valve 10 through the slit 211. There is a 
Semi-cylindrical annular flange tear ring 104 on the end of 
the member 200 which advantageously extends the useful 
life of Seal 36d. 

0332 Preferably, there is a tear ring 104 integral with the 
member 200 along the perimeter of the internal surface of 
the member 200, and a slight saucer-like depression 204 in 
the external Surface of the Seal. The pressur responsive 
element in the decompressed State closes any orifice in the 
seal 36d to provide an essentially fluid-tight seal while in the 
decompressed state. Th pressure responsive member 200 
enables the valve to maintain a fluid-tight Seal even at very 
high preSSures Sometimes experienced in medical applica 
tions, particularly when the valve 10 is connected to a 
patient’s artery. The center of the member 200 and the 
annular space 102 are coaxial with the entryway 211a to the 
orifice 211. The pressurized fluid fills the annular space 102 
to apply pressure that compresses the member 200 to tightly 
close the entryway to the orifice. In a preferred embodiment 
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the distance from the entryway 211a to the proximal end of 
seal cap 92 is from 0.500 to 0.075 inches and more prefer 
ably approximately 0.100 inch. 
0333 AS best illustrated in FIG.22, the tip 32 is designed 
to avoid tearing the seal. Tip 32 has three facets 210, 212, 
and 214 which are joined with each other along parting lines 
a, b, and c. This junction of the facets 210, 212, and 214 
frequently is ragged and will tear the Seal 36d. This is 
prevented by the parting lines a, b, and c, or junctions, being 
disposed within rec SSes 220, 222, and 224, respectively, to 
provide “buried parting lines.” 
0334] Another alternative embodiment of the present 
invention using the seal 36d is shown in FIG. 8 and FIGS. 
19 through 21. In this embodiment, the inner wall 160 of the 
upper end of the conduit 20 is provided with at least one, and 
preferably, a plurality of radial indentations 107. The inden 
tations 107 are elongated disposed generally parallel to the 
longitudinal axis of the valve 10 in a Symmetrical, Star-like 
configuration. Each indentation has opposed lateral edges 
162 which engage the Seal 36d upon compression of the Seal 
36d. The indentations provide space into which the seal 36d 
expands upon compression. 

0335). As best shown in FIG. 8, the wall 181 of the 
proximal end of the conduit 20 is tapered inward at the same 
angle as the nose 28 of the Syringe 22. In accordance with 
ANSI standards, the taper is 0.006 inch per linear inch. The 
wall 182 of the syringe nose 28 bears against the wall 181 
as the nose Slides into the opening 25a to push the Seal 36d 
inward compressing it and forcing the tip 32 of the Spike 26 
to enter the slit 211. The seal 36d expands upon compression 
to fill essentially completely the upper portions of the 
indentations 107. Some sections of the seal 36d are wedged 
between the edges 162 and other sections fill the indenta 
tions 107. As the liquid flows through the nose 28 through 
holes 34, air in the nose 28 is forced out of the nose 28 and 
expelled from valve 10 between walls 181 and 182. Thus, 
essentially the entire prescribed dosage is delivered through 
valve 10 to the patient. Fluid flows through the through 
holes 34, but does not leak betwe neither the seal 36d and 
the wall 181 or between the abutting walls 181 and 182. 
0336 FIGS. 15, 16, 17, and 18 depict embodiments of 
Seals, namely, Seal 36e, Seal 36f, and Seal 36g, which are 
substantially the same as the seals 36a (FIG. 10), seal 36b 
(FIG. 11), and seal 36c (FIG. 12), except the side wall 150 
employing the circular tires 100 is used in place of the 
accordion wall portion 94. 
0337 Other components of the present invention interact 
with the various embodiments of the seal in a similar fashion 
to their interaction with seal 36 of FIG. 4. Prior to use of 
valve 10, it is preferable that the seal caps 40 or 92 be 
pierced centrally by a Steel needle in the axial direction, 
precutting the seal to provide the slit 211 in order to allow 
for more rapid decompression and reformation of the Seal 
upon piercing by the Spike 26. The Seals are advantageously 
formed from a material which can repeatedly reseal and 
prevent fluid from flowing around the seal material. The seal 
36 should also be capable of being forced down and then 
Spring back into position to reseal the valve. Material that is 
too soft will reseal effectively; however, will not be capable 
of Springing back after opening of the valve. Material that is 
too hard will provide sufficient spring force; however, will 
not effectively seal. Thus, in a preferred embodiment, the 
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Seal is formed from a Silicone having a hardneSS in the range 
from 30-70 Shore durometer units, and more preferably in 
the range 40-50 Shore durometer units. A cure silicone 
polymer in the preferred hardness range is available from 
Wacker Silicone Corp. of Adrian, Mich. Preferably, silicone 
available from Dow Chemical Co. under the name DOW 
595 is used. In Some embodiments of the invention, it is 
desirable to provide additional lubricity to the seal 36 to 
allow it to Spring back and reseal more effectively. Dow 
Chemical Co. produces a Silicone formulation with Silicone 
oil built in to provide this additional lubricity. Preferably, 
however, X-15TM mineral oil is placed on the seal 36 to 
lubricate it. 

0338. In general, the closing of the valve 10 is provided 
not by the side wall of the seal 36 which immediately covers 
the through-holes 34, but by the seal cap 40, or seal cap 92 
filling the proximal end of the cavity 98 and the opening 25a. 
Thus, the seal caps 40 and 92 are sufficiently thick to reseal 
the opening 25a effectively after valve closure. However, the 
seal caps 40 and 92 should also be sufficiently thin to allow 
them to readily return to the closed position. Preferably the 
thickness of the caps 40 and 92 ranges between 0.075 and 
0.500 inch and more preferably may be approximately 0.100 
inch. 

0339. The valve disclosed in this invention can be pro 
Vided in a Sterile and disposable form Such that after its use 
in a given installation is exhausted, the device is discarded. 
However, as described above, in any given installation, the 
device can be reused multiple times. Since the device does 
not employ needles, there is little chance that the device will 
inadvertently cause skin puncture. Therefore, the extra pre 
cautions required for handling and disposing of needles is 
obviated. It will be apparent from the detailed description 
provided herein that the present invention can provide for 
the elimination of nearly all needles used in the medical 
environment. With the use of the valve of the present 
invention, the need for all needles except those that are 
directly input into a patient is, advantageously, eliminated. 

0340 FIG. 23 illustrates a body or housing 12 of a tenth 
embodiment of the present invention, while FIG. 24 illus 
trates a body or housing 12 of an eleventh embodiment of 
the present invention. The housing 12 of FIG. 23 or FIG. 24 
is Substantially similar to housing 12 described above in 
conjunction with FIG. 7. Thus, the housing 12 has a 
bell-shaped skirt 16, an inner Surface 254, protruding threads 
45, an inner Surface 250, and further includes a gouging 
surface 252a. In FIG. 24 the gouging surface 252a is 
illustrated as a ledge extending arcuately from the inner 
surface 250, while in FIG. 23 the gouging Surface 252a is 
illustrated as a ledge extending at a slope from the inner 
surface 250. The housing 12 is specially designed for use 
with a Second, and improved, method of assembly, described 
in more detail below. In particular, for the improved method 
of assembly described below, a portion of the gouging 
surface 252a preferably has a smaller diameter than the 
effective diameter of the protruding threads 45. AS recog 
nized by a person of skill in the art, other embodiments of 
the housing 12, with variations to the gouging Surface 252a, 
can be used with the improved method of assembly, or a 
functionally equivalent method, to provide an improved 
medical valve 11, based on the following description of the 
improved valve and method. 



US 2004/0002684 A1 

0341 FIG. 25 illustrates the improved medical valve 11 
comprising the housing 12 of FIG.23 (although the valve 11 
could be made with the housing 12 of FIG.24 equally well), 
the spike element 24 of FIG. 7, and the seal 36 of FIG. 7. 
An improved medical valve 11 can also be created from the 
spike element 24 and seal 36 of any of the first nine 
embodiments. Thus, for example, an improved medical 
valve 11 can be assembled using the housing 12 of FIG. 23, 
the spike element 24 of FIG. 14, and the seal 36d of any of 
FIGS. 3-7, 7 and 9-19 to create a new, and preferred, 
embodiment. The improved medical valve 11 is essentially 
similar to medical valve 10, described above, with the 
addition of retaining tabs 252c for Securing the Spike ele 
ment 24 and the seal 36 inside the housing 12, and a 
variation in the interference fit between the spike element 24 
and the housing 12. 
0342 Still referring to FIG. 25, the improved medical 
valve 11 comprises a spike element 24 and a seal 36 
mounted in the housing 12. The seal lip 42 of the seal 36 is 
secured between the internal lip 27 of the housing 12 and the 
annular cuff 28 of the spike element 24 to secure the seal 36 
inside the housing 12. The annular cuff 28 of the spike 
element 24 is Secured against the underside of the Seal lip 42 
of the seal 36 by retaining tabs 252c to secure the spike 
element 24 and the seal 36 inside the housing 12. The 
retaining tabs 252c preferably consist of a portion of the 
material that: before assembly, constituted either the goug 
ing surface 252a of FIG. 23 or FIG. 24. These tabs 252c 
constitute material from the gouging Surface 252a which has 
been gouged away from its original position on the housing 
12 and forced against the lower Surface of the annular cuff 
28. The retaining tabs 252car rigid enough to hold the spike 
element 24 and the seal 36 against the underside of the 
annular ring 14 of the housing 12 and prevent leakage from 
the improved medical valve 11. The spike element 24 is 
further prevented from removal from housing 12 because of 
the annular, detent 28b on the annular cuff 28, which detent 
28b Snaps into the annular groove 14b of the annular ring 14. 
0343. The securing force provided by the retaining tabs 
252c reduces the need for friction or interference fit between 
the external portion of annular cuff 28 and the inner surface 
254 of annular ring 14, as described above with respect to 
the first method of assembly. Thus, the outside diameter of 
the annular cuff 28 can be reduced relative to the inside 
diameter of the annular ring 14, without allowing leakage to 
occur within the medical valve 11. For example, it has been 
found that the outside diameter of the annular cuff 28 can be 
as little as about 0.003" larger than the inside diameter of the 
ring 14 and Still provide a proper Seal. The ability to reduce 
the diameter of cuff 28 (in relation to the diameter of the ring 
14) reduces the possibility that the housing 12 will crack in 
response to hoop StreSS, even when the Spike element 24 
expands because of the conduction of lipids, or other fats. 
Further, the lessened importance of providing exact toler 
ances between the annular cuff 28 and the annular ring 14 
allows for variations in the materials and the manufacturing 
process of these components, reducing manufacturing costs. 

0344 FIG. 26 shows a gouging bit 262 and a base 260 
that are preferably used in the improved method of assem 
bling valve 11. The gouging bit 262 has a central bore 298 
therethrough, a gouging edge 266 thereon, Several guiding 
Surfaces 292, 294, and 296, and a number of ribs 297. The 
base 260 includes a hole 268. FIG. 27 shows a cross 
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sectional view of the tip of the gouging bit 262. This 
FIGURE shows the several guiding surfaces 292, 294, and 
296, the ribs 297, along with the bore 298 and a contact 
Surface 276 to which the ribs 297 are connected. 

0345 FIGS. 28, 29, and 30 illustrate the use of the 
gouging bit 262 and the base 260 to perform the improved 
method to assemble an improved valve 11 of the present 
invention. Referring to FIG.28, a seal 36 of FIG. 7 is placed 
onto a spike element 24 of FIG. 7. The inner conduit 18 of 
the spike element 24 is placed inside the bore 298 in the 
gouging bit 262. The Spike element 24 can be retained inside 
the gouging bit 262 by friction between the outer Surface of 
the inner conduit 18 of the spike element 24 and the inner 
surface of the bore 298 of the gouging bit 262, or by other 
appropriate means. 
0346 Preferably, the contact surface 276 of the gouging 
bit 262 contacts the upper surface of the annular cuff 28 of 
the Spike element 24. It is noted that the gouging bit 262 is 
sized Such that the gouging edge 266 extends beyond the 
outside perimeter of the Spike element 24, including the 
annular detent 28b. 

0347 The valve housing 12 is placed inside of the hole 
268 located in the base 260, with the distal end of the 
housing 111 protruding from the base 260. Once the gouging 
bit 262 and the base 260 are positioned so that their centers 
are in direct vertical alignment, the base 260 is moved 
upwardly, toward the gouging bit 262 (although, as one 
skilled in the art will recognize, alternately, the bit 262 may 
be moved downwardly towards the base 260). As the bas 
260 approaches the gouging bit 262, the base 260 forces the 
housing 12 around the outside of the Spike element 24 and 
the seal 36, so that the spik element 24 and the seal 36 
penetrate the housing 12. Continued movement of the base 
260 causes the housing 12 to be pushed up around the Spike 
element 24 and the seal 36 until the distal portion of the 
annular ring 14 of the housing 12 makes contact with the 
annular cuff 28 of the spike element 24, as shown in FIG. 
29. 

0348 Referring again to FIG. 28, the inside diameter of 
the housing 12 (including the threads 45) is sufficiently large 
enough that when the housing 12 is pressed around the 
outside of the spike element 24 and the seal 36, the annular 
detent 28b of the spike element 24 passes by the protruding 
threads 45 and the gouging Surface. 252a of the housing. 
Further, the inside-diameter of the housing 12 is sized Such 
that the gouging edge 266 of the gouging bit 262 also do not 
contact the threads 45. 

0349. However, the housing 12 and bit 262 are sized such 
that the gouging edge 266 of the gouging bit 262 does make 
contact with the housing 12 at the gouging Surface 252a. In 
this manner, the gouging edge 266 of the gouging bit 262 
gouges a portion of the gouging Surface 252a away from the 
inner Surface of the housing 12. The portion of the gouging 
Surface 252a that is partially Separated from the housing 12 
is folded or crushed in towards the center of the gouging bit 
262 and down toward the annular cuff 28 of the spike 
element 24 between pairs of ribs 297 by the guiding surfaces 
292, 294, 296 to form a number of retaining tabs 252c, as 
shown in FIGS. 29 and 30. At this point, the housing 12, the 
spike element 24, and the seal 36 have been assembled to 
form an improved medical valve 11, with the retaining tabs 
252c securing the spike element 24 and the seal 36 inside the 
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housing 12. The gouging bit 262 can then be separated from 
the base 260, and the assembled medical valve 11 can be 
removed. 

0350. The method described above is the preferred 
method of assembly for the improved medical valve 11 of 
the present invention. However, this improved method of 
assembly can be modified in numerous ways without depart 
ing from the essential teachings of the present invention. 
0351 Referring again to FIGS. 26 and 27, the tip of the 
gouging bit 262 comprises a number of surfaces 276, 266 
and 292, 294, and 296 that combine to perform three basic 
functions. First, the contact surface 276, which is preferably 
an annular Surface having a diameter of less than the outer 
diameter of the bit 262, presses against the annular cuff 28 
of a spike element 24 to drive the spike element 24 into the 
housing 12. Second, the gouging Surface 266 on the gouging 
bit 262 Scrapes a portion of the gouging Surface 252a of the 
housing 12 away from the remainder of the gouging Surface. 
Specifically, gouging Surface 266 is created by the interSec 
tion of surfaces 292 and 294 of the gouging bit 262 with the 
outside surface 291 of the gouging bit 262 to form a 
relatively sharp edge at the perimeter of the gouging bit 262. 
Third, the gouging bit 262 folds the gouged material from 
the gouging Surface toward the center of the gouging bit 262 
along surfaces 292, 294, and 296. In order to perform this 
guiding function, Surfaces 292, 294 and 296 all preferably 
Slope downwardly and inwardly towards the contact Surface 
276. Further, in order to create thick retaining tabs as 
opposed to a thinner retaining ring, ribs 297 are used to 
guide and separate the gouged material. Each rib 297 thus 
partially extends from the gouging edge 266 to the guiding 
surface 276. As illustrated, 112 ribs 297 are advantageously 
used to create 112 tabs. 

0352 FIGS. 26 and 27 illustrate the presently preferred 
embodiment of the gouging bit 262. However, a perSon of 
skill in the art can modify the design of the gouging bit 262 
in numerous ways without departing from the teachings of 
the present invention. 
0353 Substantial force is required to drive the base 260 
toward the gouging bit 262 with sufficient force to insert the 
Spike element 24 into the housing 12 and to gouge the 
gouging Surface 252a of the housing 12 and create the 
retaining tabs. 252c. Preferably, therefore, this assembly is 
accomplished through use of a machine 286. FIG. 31 
illustrates the manually operated punch machine 296 that is 
preferably utilized, along with the gouging bit 262 and the 
base 260, to perform the improved method of assembly. The 
punch machine 286 illustrated in FIG. 31 is well-known to 
a perSon of Skill in the art, and merely incorporates the 
specific bit 262 and base 260 described above. When uti 
lizing this machine 286, the gouging bit 262 is positioned in 
the punch machine 286 so that it is in direct vertical 
alignment with the base 260. Again, the seal 36 is placed 
over the Spike element 24, which is placed inside the 
gouging bit 262. The valve housing 12 is placed inside the 
base 260. The punch machine 286 is operated by manually 
pulling down on a handle 280 to create rotational motion in 
an axle 282, which in turn creat S Vertical motion in a piston 
284. The vertical motion of the piston 284 is th n commu 
nicated to the base 260. Thus, by this machine 286, a 
downward motion in the handle 280 is translated into an 
upward motion in the base 260 with respect to a stationary 
bit 262. 
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0354 Movement of the piston 284 pushes the base 260 in 
which, the valve housing 12 is located upwardly until the 
annular cuff 28 of the spike element 24 contacts the annular 
ring 14 of the housing 12. During this procedure, the 
gouging edge 266 of the gouging bit 262 gouges a portion 
of the gouging Surface 252a away from the inner Surface of 
the housing 12 to create the retaining tabs 252c. A mechani 
cal Stop (not shown) is preferably used to prevent the base 
260 from being driven too far relative to the gouging bit 262. 
0355. After the components of the medical valve have 
been assembled, the handle 280 is released and returned to 
its normal position as shown in FIG. 31. At this time, the 
base 260 also returns to its normal position, also known in 
FIG. 31. The completed valve 11 is then removed from the 
machine 286. 

0356 Although FIG. 31 illustrates a manually-operated 
punch machine, a perSon of skill in the art will recognize that 
a wide variety of machines could be designed to implement 
the improved method of assembly, including an automated 
version of the machine 286 described above. 

0357 The valve 10 or 11 is used to provide a closed, 
patient access System for transferring a predetermined 
amount of medication from a remote Source t the patient. 
The valve 10 or 11 is connected by the distal end to the 
patient, for example, a vein or artery in fluid communication 
with the valve. Blood fills the valve, but the seal 36d, for 
example, prevents any blood from leaking from the valve. 
The delivery end or nose 28 of the medical implement (such 
as syringe 22) is inserted into the valve as depicted in FIG. 
8, pushing the noS 28 against the Seal to compress the Seal 
sufficiently to allow the tip 32 of the spike 24 to pierce the 
Seal and enter Said delivery end. The predetermined amount 
of medication in its entirety may now be transferred through 
the nose 28 into the valve 10 or 11 and into the patient. Since 
the nose 28 and Seal 36d engage in a manner So that the tip 
32 of the Spike element 24, upon piercing the Seal, meets the 
Seal to avoid formation of any dead Space at the interface 
between nose 28 and the seal surface 40b. Transfer directly 
through the valve 10 or 11 of essentially the entire prede 
termined amount of medication from the Syringe 22 to the 
patient, So that essentially none of Said predetermined 
amount is collected in any dead Space in the valve, is 
accomplished with this invention. Upon withdrawing the 
nose 28 from the valve 10 or 11 the seal 36d returns to the 
decompressed State to close the valve and maintain while in 
Said decompressed State a fluid tight Seal even at high 
preSSures and after repeated uses. 

0358 FIG.32 illustrates the piercing element 520 used in 
conjunction with the above-described valve 10 or 11. It is 
recognized that the piercing element 520 may be used in 
conjunction with any of the embodiments of the valve 10 or 
11 described above. 

0359. In particular, in the preferred embodiment, the 
proximal end 570 of the piercing element 520 has a number 
of threads 588 located on the outside Surface thereof for 
engagement with the threads 45 inside of the housing 12 of 
valve 10 or 11. These threads 588 may comprise standard 
threads, or, as shown, Short wings for engaging the threads 
45 of the housing 12. When the proximal end 570 of the 
piercing element 520 is threadingly engaged with the distal 
end of the valve 10 or 11, the valve 10 or 11 and piercing 
element 520 form a fluid tight seal. 
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0360. It is also contemplated that the piercing element 
520 and valve 10 or 11 may be made as a single element, 
wherein the conduit 18 of the valve 10 or 11 and the 
connection portion at the proximal end 570 of the piercing 
element 520 comprise a continuous Single conduit or ele 
ment. In one version the piercing element 520 (without 
threads thereon) may be connected to the conduit 18 of the 
valve 10 or 11 and be permanently affixed thereto. This may 
be done, for example, by fusing the conduit 18 into the 
connecting portion of the piercing element or by any other 
means known to one skilled in the art. Alternatively, the 
Spike 24 may be formed as an extension of the proximal end 
570 of the piercing element 520. 
0361 Method of Using the Alternate Embodiment 
0362. In operation, the piercing element 520 is preferably 
threaded into engagement with the housing 12 of the valve 
10 or 11. The penetrating portion 532 of the piercing element 
520 is then inserted through the septum 534 of the vial 524. 
Lastly, as best illustrated in FIGS. 6 and 7, the nose 28 of 
Syringe 22 is engaged with the proximal end of the valve 10 
or 11. Once the Syringe 22 is engaged, a fluid conduit exists 
from the vial 524 through the piercing element 520 and 
valve 10 or 11 to the syringe 22, whereby fluid may be 
withdrawn into the syringe 22 from the vial 524. 
0363 Advantageously, the Syringe 22 may be disengaged 
from the valve 10 or 11 at any time. Once disengaged, the 
fluid conduit is automatically closed by the seal 36 in the 
valve 10 or 11. This system allows later withdrawal of fluid 
with another Syringe 22, without the fear of contamination 
of the fluid in the vial between uses. 

0364 Drip Bag Adaptor 

0365. In another preferred embodiment of the invention, 
illustrated by FIGS. 33 and 34, a sterile adaptor 311 is 
provided to function as a connector to a container 315 
(shown in phantom) of fluid. Fluid can thus be removed 
from or added to the fluid container. 

0366 The adaptor 311 is preferably made of any medi 
cally-inert material. In a preferred embodiment of the adap 
tor 311, and especially where disposability is desired, the 
adaptor 311 is constructed of rigid plastic. In other embodi 
ments, however, and particularly where reusability is 
desired, the adaptor 311 may be made of StainleSS Steel or 
any other medically inert Substance, to allow Sterilization in 
an autoclave or similar device. 

0367 FIG. 33 shows an adaptor 311 having a generally 
cylindrical body 314 with a proximal end and a distal end, 
and an adaptor Spike 312 located at the proximal end. The 
adaptor Spike 312 will preferably penetrate the Outer Surface 
of a seal 316 located on the container 315. The spike 312 
may be of any size and shape, to accommodate a range of 
container and Seal sizes. In a preferred embodiment of the 
adaptor 311, shown in FIG. 33, the spike 312 is generally 
cylindrical having a sharpened annular proximal end, and is 
approximately 1.375 inches long. Alternatively, the Spike 
312 may be generally frustoconical in shape. 
0368 Alongitudinal channel 313 leads from the proximal 
end of the spike to the distal end of the adaptor 311, 
providing a route for fluid to flow through the adaptor 311. 
The channel 313 is typically cylindrical although it may also 
be slightly frustoconical to accommodate the change in 
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diameter from the tip of the spike 311 to the distal end of the 
adaptor 311. In the preferred embodiment of the adaptor 311, 
the channel 313 has a generally Smooth interior Surface, to 
facilitate the easy flow of fluid through the adaptor 311. 
0369 Near the distal end of the spike is preferably 
located a flange 317, of a size and shape to Sealably conform 
to the surface of the seal 316. In this manner, the spike 312 
and flange 317s rve to first penetrate the seal 316 and next 
mate with the seal 316, preventing leakage of fluid from the 
container 315 around the outside surface of the adaptor 311. 
In addition, the flange 317 prevents the adaptor 311 from 
entirely transversing the seal 316. 
0370. In one embodiment, shown in FIG. 33, strength 
ening ribs 318 are provided between the distal end of the 
adaptor 311 and the flange 317. These ribs 318 provide 
rigidity to the body 314 and prevent unwanted bending or 
twisting of the adaptor 311. In addition, the ribs 318 provide 
a griping Surface for the fingers or hand of a user, facilitating 
easy insertion or removal of the adaptor 311 through the Seal 
316. In other embodiments, however, strengthening ribs 318 
may not be required. This is particularly So where the length 
of the body 314 is relatively small. 
0371 The body 314 may be of any length necessary to 
accommodate easy connection to the fluid container 315. In 
particular, it is advantageous that the body 314 be long 
enough to provide the user an adequate gripping Surface, to 
facilitate installation and removal of the adaptor 311. In a 
preferred embodiment of the adaptor 311, the body 314 is 
approximately 1.625 inches long. 
0372. In one preferred embodiment of the adaptor 311, 
shown in FIG. 33, the distal end of the adaptor 311 is 
provided with a locking mechanism 319 that, preferably 
comprises a Luer-Lock device or other locking device 
known to those of Skill in the art. The locking mechanism 
319 is adapted to removably and sealably connect the distal 
end of the adaptor 311 to a medical valve 10 or 11 as 
previously described. 
0373). Alternatively, as shown in FIG. 34, the distal end 
of the adaptor 311 can be provided with an integral medical 
valve 10 or 11. 

0374. The adaptor 311 is thus useable with containers 
having a Seal. Examples of containers with Such Seals 
contemplated for use with this invention include medica 
ment drip bags, bottles for intravenous delivery of fluids, or 
the like. 

0375. In use, the adaptor 311 coupled with a valve 10 or 
11 is typically inserted into a medicament drip bag or the 
like. Thereafter, the tip or nose of an ANSI standard IV set, 
Syringe, or other connector or medical implement, is then 
pushed into the proximal end of the medical valve 10 or 11. 
Referring now to FIGS. 6 and 7, this action pushes the tip 
32 of the spike 26 through the seal 36, exposing the through 
holes 34 and thus bringing the IV tubing or other medical 
implement into fluid communication with the fluid in the bag 
315. The connection process is more extensively described 
above with reference to FIGS. 6 and 7. 

0376 Y-Connector with Integral Valve 
0377 Another embodiment of the present invention is 
shown in FIG. 35. A connector 331 is provided to function 
as a conduit between either two or three fluid Sources or 
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receptacles. The connector 331 has a tubular body 332, 
having a proximal and a distal end, and a tubular branch 335 
located betwe n the proximal and distal ends. At the proxi 
mal end of the body 332 is provided an integral spike 
element 24 as previously described. 

0378. The connector 331 is preferably made of any 
medically inert material. Advantageously, the connector 331 
may be made of a transparent material, allowing a user to See 
whether fluid is flowing therethrough. In one preferred 
embodiment of the connector 331, and especially where 
disposability is desired, the connector is constructed of rigid 
transparent plastic. 

0379 Alongitudinal channel 334 runs through the body 
332 from the proximal end to the distal end, providing 
continuous fluid communication from the through holes 34 
of the spike element 24 through the connector 331. The 
channel 334 is generally cylindrical in shape, although it 
may be slightly conical or have internal Step changes in 
diameter to accommodate the difference in diameter 
between the base of the spike element 24 and the distal end 
of the body 332. Furthermore, in the preferred embodiment 
of the connector 331 the channel 334 has a generally smooth 
interior surface, to facilitate the flow of fluid through the 
connector 331. 

0380 Toward the proximal end of the body 332 is pro 
vided the tubular branch port 335, which has a longitudinal 
channel 336 located therethrough. The channel 336 is in 
fluid communication with the channel 334 of the main body 
332, and is, like the main channel 334, generally cylindrical 
in shape. In addition, the channel 336 preferably has a 
generally Smooth interior Surface. 

0381. The spike element 24 is preferably formed inte 
grally with the main body 332. To form a plastic body with 
a continuous through-channel (such as the body 332 of this 
connector 331), an effective method of manufacture is to use 
a bore pin to manufacture the connector 331. The connector 
331 of the present invention has the advantage of easy 
manufacture at low cost. In addition, the connector 331 will 
be leSS bulky, and will have a lower weight, than a connector 
in which the Spike element 24 is formed Separately and then 
mechanically attached. 

0382. At a later time, before use, the seal 36 and housing 
12 of the medical valve 10 or 11 of other preferred embodi 
ments can be placed over the Spike element 24 and attached 
by Such means as were described earlier in the discussion of 
those embodiments. 

0383. In use, the distal end of the body 332 can be placed 
in fluid communication with flexible tubing (not shown) or 
another fluid transmitting device or medical implement. The 
end of the branch port 335 can be, like the distal end of the 
body 332, placed in fluid communication with a source of 
fluid or other fluid transmitting device or medical imple 
ment. 

0384. The connector 331 typically connects one or two 
fluid Sources with a fluid receiver Such as a patient. A first 
fluid Source or parenteral fluid is, in use, placed in fluid 
communication with the tubular branch port 335. The fluid 
receiver, Such as a patient, is, in use, placed in fluid com 
munication with the distal end of the body 332. In this 
manner, the first fluid flows from its source through the 
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branch port channel 336 into the main channel 334 and then 
to the fluid-receiver or patient. 
0385) When a second fluid needs to be administered to a 
patient, the tip or nose of an ANSI Standard Syringe or other 
medical implement is pushed into the end of the medical 
valve 10 or 11. Referring now to FIGS. 6 and 7, this action 
pushes the tip 32 of the spike 26 through the seal 36, 
exposing the through holes 34 and thus bringing the Syringe 
or other connector into fluid communication with the con 
nector 331. The connection process is more extensively 
described above with reference to FIGS. 6 and 7. Once the 
Second fluid has been introduced the y-connector (also 
known as a y-site or piggyback connector) can be discon 
nected and the seal closes the valve 10 or 11. 

0386 Hook Adaptor for Y-Connectors 
0387 FIGS. 36, 37, and 38 illustrate another embodi 
ment of the present invention. A hook adaptor 351 is 
provided to function as a connector to-a Standard piggyback 
or y-site (not shown). The hook adaptor 351 attaches to the 
piggyback or y-Site, providing a stable fluid link to the 
piggyback or y-Site that is not easily or accidentally discon 
nected. 

0388. The hook adaptor 351 is preferably made of any 
medically inert material. In a preferred embodiment of the 
hook adaptor 351, and especially wh re disposability is 
desired, the hook adaptor 351 is constructed of rigid plastic. 
In other embodiments, however, and particularly where 
reusability is desired, the hook adaptor 351 may be made of 
Stainless Steel or any like Substance, to allow Sterilization in 
an autoclave or similar device. 

0389). As shown in FIG. 36, the hook adaptor 351 has a 
generally cylindrical tubular body 354 with a proximal end 
and a distal end, with an adaptor housing 355 and spike 356 
at or near the distal end. In addition, a hook 357 leads 
downward and away from the housing 355, to rotatably and 
removably engag an arm of the y-Site when the hook adaptor 
351 is placed in fluid communication with the y-site, thereby 
providing a stable and not easily disconnected link. 
0390 Referring to FIG. 36, the housing 355 has a depth, 
defined by th distance from the distal end of the outside wall 
358 of the-housing 355 to the base 359 of the housing 355, 
sufficient to envelop a substantial portion of the end of the 
branch port of the piggyback or y-Site connector. In the 
preferred embodiment of this adaptor 351, the housing 355 
is approximately 0.375" deep. 

0391 The housing 355 may furthermore have a section 
352 removed from a portion of the distal end of the housing 
wall 358, to accommodate the arm of the piggyback con 
nector when the adaptor 351 is in the connected and locked 
position (see discussion below). 
0392 Centrally located within the housing 355 is a spike 
356. The spike 356 is tubular, having a narrow channel 353 
running longitudinally therethrough, providing a route for 
fluid to flow through the spike 356 and into the body 354 of 
the adaptor 351. The spike 356 will preferably penetrate a 
septum located on the end of the branch port. The spike 356 
may be of any length and shape, to accommodate a range of 
Septum sizes. Most advantageously, the Spike is approxi 
mately as long as, or Smaller than, the depth of the housing 
355, so that the end of the spike does not substantially 



US 2004/0002684 A1 

protrude beyond the distal end 358 of the housing 355. This 
prevents a user from accidentally Sticking himself or herself 
with the spike 356. In a preferred embodiment of the adaptor 
351, shown in FIG. 36, the spike 356 is generally cylindrical 
having a sharpened annular proximal end, and is approxi 
mately 0.37 inches long. Alternatively, the spike 356 may be 
generally frustoconical in Shape. 

0393) The spike 356 should furthermore be smooth sur 
faced, and as thin as possible to avoid Substantially rupturing 
or coring of the Septum of the branch port of the piggyback 
connector during insertion and/or removal, yet large enough 
to provide a sufficient channel 353 for fluids, especially 
liquids, to pass easily therethrough. In particular, it is 
contemplated that the adaptor 351 may be repeatedly con 
nected to, and removed from, the same connector. 

0394. The longitudinal channel 353 is typically cylindri 
cal although it may also be slightly frustoconical to accom 
modate the change in diameter from the tip of the spike 356 
to the base 359 of the housing 355. In the preferred embodi 
ment of the adaptor 351, the channel 353 has a generally 
smooth interior surface, to facilitate the easy flow of fluid 
through the adaptor 351. 

0395. The body 354 may be of any length necessary to 
accommodate easy connection to the piggyback connector. 
In particular, it is advantageous that the body 354 be long 
enough to provide the user an adequate gripping Surface, to 
facilitate installation and removal of the adaptor 351. In a pr 
ferred embodiment of the adaptor 351, the body 354 is 
approximately 0.41 inches long, measured from the base 359 
of the housing 355 to the proximal end of the body 354. 

0396) In one preferred embodiment of the adaptor 351, 
shown in FIG. 36, the proximal end of the adaptor 351 is 
provided with a locking mechanism 360 that preferably 
comprises a Luer-Lock device or other locking device 
known to those of Skill in the art. The locking mechanism 
360 is adapted to removably and sealably connect the 
proximal end of the adaptor 351 to a medical valve 10 or 11 
as previously described. 

0397) Alternatively, as shown in FIG. 38, the proximal 
end of the adaptor 351 could be provided with an integral 
medical valve 10 or 11. 

0398. The hook 357 is of a size and shape to rotatably 
engage an arm of the y-site. The hook 357 preferably leads 
downward from the housing 355 at-a slight angle, to accom 
modate the angle at which the branch port departs from the 
main body or arm of the y-site. In the preferred embodiment 
of the adaptor 351 shown in FIGS. 36 and 38, the hook 357 
declines from the housing 355 at an angle of approximately 
27, and is approximately 0.5 inches long. The interior bend 
of the hook 357 should be of a radius to accommodate the 
arm of the y-Site, and is in the shown preferred embodiment 
approximately 0.11 inches in radius. 

0399. In use, the housing 355 of the adaptor 351 is placed 
over the end of the branch port of the y-Site, and then pressed 
down until the spike 356 penetrates the septum on the branch 
port, providing fluid communication between the adaptor 
351 and the y-site. The adaptor 351 is then rotated until the 
hook 357 engages the arm of the y-site, firmly holding the 
adaptor 351 onto the y-Site, and preventing accidental dis 
connection of the adaptor 351. To remove the adaptor 351, 
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a user merely rotates the hook 357 in the opposite direction, 
disengaging the hook 357 from the y-site. 

0400. If using an adaptor 351 of the type shown in FIG. 
36, a medical valve 10 or 11 of the first preferred embodi 
ment can be attached to the proximal end of the adaptor 351, 
using the locking mechanism 360. 

04.01 The tip or nose of an ANSI standard IV set, Syringe, 
or other connector or medical implement, is then pushed into 
the proximal end of the medical valve 10 or 11. Referring 
now to FIGS. 6 and 7, this action pushes the tip 32 of the 
spike 26 through the seal 36, exposing the through holes 34 
and thus bringing the Syringe or other connector into fluid 
communication with the adaptor 351. The connection pro 
ceSS is more extensively described above with reference to 
FIGS. 6 and 7. 

0402 Snap-On Adaptor for Piggyback Connector 

0403. Another embodiment of the present invention is 
shown in FIGS. 39, 40, and 41. A Snap-on adaptor 371 is 
provided to function as a connector to a Standard medical 
y-site. The Snap-on adaptor 371 attaches to the branch port 
or another arm of the y-Site, providing a stable fluid link to 
the y-connector 361 that is not easily or accidentally dis 
connected. 

04.04 The snap-on adaptor 371 is preferably made of any 
Sterile, medically inert material. In addition, the material 
should be capable of Slight elastic deformation, to allow the 
adaptor 371 to "snap' into position (see description of use, 
below). In the preferred embodiment of the snap-on adaptor 
371, and especially where disposability is desired, the adap 
tor 371 is constructed of rigid plastic. In other embodiments, 
however, and particularly where reusability is desired, the 
adaptor 371 may be made of stainless steel or any like 
Substance, to allow Sterilization in an autoclave or similar 
device. 

04.05 As shown in FIG. 39, the snap-on adaptor 371 has 
a generally cylindrical tubular body 374 with a proximal end 
and a distal end, and an adaptor housing 375 and spike 376 
at the distal end. 

0406. The adaptor housing 375 is generally cylindrical 
and of a size and Shape to closely Surround the end of the 
branch port or other arm of the Standardy-Site. The housing 
375 wall has an opening 372, shaped to closely accommo 
date the branch port or arm of th piggyback connector when 
the adaptor 371 is connected to the y-site. 
0407. The opening 372 is preferably just wide enough to 
allow the branch port or arm of the y-Site to pass easily 
therethrough. In addition, in the preferred embodiment of 
the adaptor 371 as shown in FIG. 39, the opening 372 has 
a rounded proximal end, to accommodate the radius of the 
protruding branch port or arm of the y-Site when the adaptor 
371 is connected to the y-site. In a preferred embodiment of 
the adaptor 371, the opening 372 is approximately 0.22 
inches wide, and rounded at one end with a 0.11 inch radius. 

0408 Toward the distal end 378 of the housing 375, the 
opening 372 narrows Sharply and then gradually widens, So 
that a pair of opposing and spaced apart tabs 377a, 377 b are 
formed, integral with the housing 375. The tabs 377a, 377b 
are spaced apart a distance Sufficient to prevent the passage 
of the branch port or arm of the y-Site therethrough, unless 
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deliberate pressure is applied. In the preferred embodiment 
of the adaptor 371, the tabs 377a, 377 b are spaced apart by 
approximately 0.09 inches. 
04.09 The opening 372 gradually widens from the tabs 
377a, 377b toward the distal end of the housing wall 378, 
thus providing entrance bearing surfaces 373a, 373b which 
assist in guiding an arm of the y-Site into the opening 372. 
In the preferred embodiment of the adaptor 371 shown in 
FIGS. 39 and 41, the entrance bearing surfaces 373a, 373b 
decline from the horizontal at an angle of approximately 40. 
0410 Centrally located within the housing 375 is the 
spike 376. The spike 376 is tubular, having a narrow channel 
381 running longitudinally therethrough, providing a route 
for fluid to flow through the spike 376 and into the body 374 
of the adaptor 371. The spike 376 will preferably penetrate 
a septum located on a branch port of a y-site. The spike 376 
may be of any length and shape, to accommodate a range of 
Seal sizes. Most advantageously, the Spike does not protrude 
past the distal end of the housing 375. This prevents a user 
from accidentally Sticking himself or herself with the Spike 
376. In a preferred embodiment of the adaptor 371, shown 
in FIG. 39, the spike 376 is generally cylindrical having a 
Sharpened annular proximal end, and is approximately 0.5 
inches long. Alternatively, the Spike 376 may be generally 
frustoconical in Shape. 

0411 The spike 376 should furthermore be smooth Sur 
faced, and as thin as possible to avoid Substantially rupturing 
the Septum on the branch port of the piggyback connector 
during insertion and/or removal, yet large enough to provide 
a Sufficient channel 381 for fluids, especially liquids, to pass 
easily therethrough. In particular, it is contemplated that the 
adaptor 371 may be repeatedly connected to, and removed 
from, the same y-Site, potentially tearing Small pieces of the 
Septum off in the process. This poses the danger of causing 
particles of the Septum to enter the fluid Stream of the y-Site, 
contaminating the Stream and possibly harming a patient. 
Therefore, in the preferred embodiment of the adaptor 371, 
the spike 376 is only about 0.05 inches in diameter. 
0412. The longitudinal channel 381 is typically cylindri 
cal although it may also be slightly frustoconical to accom 
modate the change in diameter from the tip of the spike 376 
to the base 379 of the housing 375. In a preferred embodi 
ment of the adaptor 371, the channel 381 has a generally 
smooth interior surface, to facilitate the easy flow of fluid 
through the adaptor 371. 
0413. The body 374 may be of any length necessary to 
accommodate easy connection to the y-Site. In particular, it 
is advantageous that the body 374 be long enough to provide 
the user an adequate gripping Surface, to facilitate installa 
tion and removal of the adaptor 371. In the preferred 
embodiment of the adaptor 371, the body 374 is approxi 
mately 0.3 inches long, measured from the base 379 of the 
housing 375 to the proximal end of the body 374. 

0414. In one preferred embodiment of the adaptor 371, 
shown in FIG. 39, the proximal end of the adaptor 371 is 
provided with a locking mechanism 382 that preferably 
comprises a Luer-Lock device or other locking device 
known to those of Skill in the art. The locking mechanism 
382 is adapted to removably and sealably connect the 
proximal end of the adaptor 371 to a medical valve 10 or 11, 
as previously described. 
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0415. Alternatively, as shown in FIG. 41, the proximal 
ind of the adaptor 371 could be provided with an integral 
medical valve 10 or 11. 

0416) In use, the housing 375 of the adaptor 371 is placed 
over the end of the branch port of the y-site, and then 
advanced so that the spike 376 pierces the septum on the 
branch port. A deliberate force must be applied So that the 
arm of the y-site passes through the tabs 377a, 377b and into 
the opening 372. Constant pressure on the adaptor 371 thus 
causes the arm of the y-site to Snap into the opening, and 
contemporaneously the Spike 376 penetrates the Septum, 
providing fluid communication between the y-Site and adap 
tor 371. 

0417. To remove the adaptor 371, the user must deliber 
ately pull the adaptor 371 off the y-site. 

0418) If using an adaptor 371 of the type shown in FIG. 
39, a medical valve 10 or 11 of the first preferred embodi 
ment may be attached to the proximal end of the adaptor 
371, using the locking mechanism 382. 
0419. The tip or nose of an ANSI standard IV set, Syringe, 
or other connector, is then pushed into the proximal end of 
the medical valve 10 or 11. Referring now to FIGS. 6 and 
7, this action pushes the tip 32 of the spike 26 through the 
Seal 36, exposing the through holes 34 and thus bringing the 
Syringe or other connector into fluid communication with the 
adaptor 371. The connection proceSS is more extensively 
described above with reference to FIGS. 6 and 7. 

0420 Test Tube Adaptor 
0421 FIGS. 42 and 43 illustrate yet another embodiment 
of the present invention. A test tube adaptor 391 is provided 
to function as a device for withdrawing fluid from, or 
depositing fluid into, a test tube or other narrowly necked 
container. The test tube adaptor 391 either attaches to a 
medical valve 10 or 11 as previously described, as shown in 
FIG. 42, or is a Single piece having an integral medical valve 
10 or 11, as shown in FIG. 43. 

0422 The test tube adaptor 391 is preferably made of any 
medically inert material. In the preferred embodiment of the 
test tube adaptor 391, and especially where disposability is 
desired, the test tube adaptor 391 is constructed of plastic. In 
other embodiments, however, and particularly where reus 
ability is desired, the test tube adaptor 391 may be made of 
Stainless Steel or any like Substance, to allow Sterilization in 
an autoclave or similar device. 

0423) As shown in FIG. 42, the test tube adaptor 391 has 
a generally cylindrical tubular body 394 with a proximal and 
a distal end, and an open-ended tube 395 at the distal end. 
0424 The tube 395 is preferably flexible, and transparent, 
So that a user can see whether fluid is flowing therein. In the 
preferred embodiment the tube 395 is constructed of flexible 
medical tubing. In addition, the tube 395 should be of a 
length Sufficient to reach Substantially into a test tube or 
Similar narrowly necked container, So that fluids can be 
withdrawn. In the preferr d embodiment, the tube 395 is 
approximately 5.5 inches long. The tube 395 should also 
have an inner diameter Sufficient to allow fluids, especially 
liquids, to pass easily therethrough. In the preferred embodi 
ment, the tube 395 has an inner diameter of approximately 
0.03 inches. 
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0425 The body 394 is generally cylindrical, although it 
may also be conical or have a neck to accommodate the 
change in diameter from its proximal end to the distal end 
where the tube 395 is attached. 

0426 In one preferred embodiment of the adaptor 391, 
shown in FIG. 42, the proximal end of the adaptor 391 is 
provided with a locking mechanism 392 that preferably 
comprises a Luer-Lock device or other locking device 
known to those of Skill in the art. The locking mechanism 
392 is adapted to removably and sealably connect the 
proximal end of the adaptor 391 to a medical valve 10 or 11, 
as previously described. 
0427 Alternatively, as shown in FIG. 43, the proximal 
end of the adaptor 391 could be provided with an integral 
medical valve 10 or 11. 

0428. In use, the tube 395 of the adaptor 391 is placed 
into the test tube or other container. If using an adaptor 391 
of the type shown in FIG. 42, a medical valve 10 or 11 of 
the first preferred embodiment must be attached to the 
proximal end of the adaptor 391, using the locking mecha 
nism 392. The tip or nose of an ANSI standard syringe, IV 
Set, or other connector, is then pushed into the proximal end 
of the medical valve 10 or 11. Referring now to FIGS. 6 and 
7, this action pushes the tip 32 of the spike 26 through the 
Seal 36, exposing the through holes 34 and thus bringing the 
syringe into fluid communication with the adaptor 391 and 
the test tube. The valve connection process is more exten 
sively described above with reference to FIGS. 6 and 7. 
0429 The foregoing provides-a description of the best 
mode contemplated of carrying out the present invention, 
and of the manner and process of making and using it, in 
Such full, clear, concise, and exact terms as to enable any 
perSon Skilled in the art to which it pertains to make and use 
the invention. Although certain embodiments have been 
described, it is intended that the Scope of the invention not 
be limited to the specific embodiments describ d. It will be 
appreciated that certain modification and variations may 
Suggst themselves to those skilled in the art. The Spirit and 
scope of the invention are limited solely by the following 
claims. 

1. A device used for accessing fluid in the interior of a vial 
through a pierceable Seal located on the Vial, and to facilitate 
the transfer of Said fluid into a Syringe, comprising: 

a piercing element having an exterior Surface, an interior 
bore, a distal end and a proximal end, Said distal end 
comprising a point and having at least one hole at or 
near Said point in fluid communication with Said bore, 
Said proximal end comprising a connecting piece 
adapted to connect the device to a Syringe, and 

a locking Structure projecting outward from the exterior 
Surface of Said piercing element, whereby Said locking 
Structure permits penetration of the pierceable Seal by 
Said piercing element, but prohibits withdrawal of the 
piercing element back through the pierceable Seal. 

2. The device of claim 1, further comprising a stop which 
limits penetration of Said piercing element into the interior 
of Said vial. 

3. The device of claim 2, wherein Said Stop comprises a 
round disk located proximal Said hole in Said piercing 
element. 
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4. The device of claim 2, wherein Said Stop comprises a 
tab extending laterally from Said piercing element and 
located proximal Said hole in Said piercing element. 

5. The device of claim 1, wherein said locking structure 
comprises at least one barb. 

6. The device of claim 5, wherein the barb extends at a 45 
angle away from the exterior Surface of Said piercing ele 
ment. 

7. The device of claim 1, wherein the connecting piece is 
adapted to form a Substantially fluid-tight Seal with Said 
Syringe. 

8. A method of accessing and transferring fluid inside a 
Vial through a pierceable Seal on the Vial, comprising: 

connecting a Syringe to a piercing element, Said piercing 
element having an exterior Surface, an interior bore, a 
distal point and at least one hole at or near Said point in 
fluid communication with Said bore, and a locking 
Structure projecting outward from the exterior Surfac of 
Said piercing element, whereby Said locking Structure 
permits penetration of the pierceable Seal by Said 
piercing element, but prohibits withdrawal of th pierc 
ing element back through the pierceable Seal; 

piercing Said pierceable Seal with Said piercing element; 
inserting Said piercing element into the vial until Said hole 

in Said piercing element contacts the fluid inside the 
Vial, 

withdrawing a desired amount of fluid through the inter 
nal bore in said piercing element and into the Syringe; 
and 

Separating the Syringe from the piercing element, Such 
that the locking Structure on the piercing element 
prohibits the withdrawal of the piercing element 
through Said pierceable Seal. 

9. The method of claim 8, wherein said inserting step is 
performed prior to Said connecting Step. 

10. The method of claim 8, further comprising connecting 
a Second Syringe to Said piercing element, and repeating Said 
withdrawing and Separating Steps. 

11. The method of claim 8, wherein said syringe forms a 
Substantially fluid-tight Seal with Said piercing element. 

12. A locking cannula for advancing through a pierceable 
Seal and resisting retraction therefrom, comprising: 

a housing: 

a piercing element on Said housing, and 

a locking structure connected to Said housing for advanc 
ing through a Seal and resisting retraction therefrom. 

13. The cannula of claim 12, wherein Said locking Struc 
ture extends from Said piercing element. 

14. The cannula of claim 13, wherein Said locking Struc 
ture comprises one or more barbs. 

15. The cannula of claim 14, wherein said barbs are 
angled with respect to Said piercing element to facilitate 
advancement of Said cannula through Said Seal. 

16. The cannula of claim 12, wherein said housing further 
comprises a stop. 

17. The cannula of claim 16, wherein said locking struc 
ture extends from Said Stop. 

18. The cannula of claim 16, wherein said stop is a 
primarily disc shaped Structure extending from Said housing. 
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19. The cannula of claim 12, wherein said housing 
includes a Syringe-connecting Structure located opposite 
Said piercing element. 

20. The cannula of claim 12, wherein Said housing has a 
bore therein and Said piercing element includes a hole 
passing from an outside Surface thereof and connected to 
said bore, whereby a fluid conduit is formed from the outside 
of Said piercing element through said housing. 

21. A connector for accessing fluid in a Vial, comprising: 
a piercing element having a proximal end and a distal end, 

Said element having a bore therethrough and Said distal 
end comprising a point for penetrating a Seal on Said 
Vial, and 

a valve, Said valve having a proximal end and a distal end, 
Said distal end designed for connection to Said proximal 
end of Said piercing element, Said valve further includ 
ing a Spike and a Seal. 

22. The connector of claim 21, wherein Said proximal end 
of Said piercing element comprises a housing having a bore 
therein, and Said distal end of Said valve comprises a 
connecting portion having a bore therein and sized for 
insertion into Said proximal end of Said piercing element. 

23. The device of claim 21, further comprising a stop 
which limits penetration of Said piercing element into the 
interior of said vial. 

24. The device of claim 23, wherein said stop comprises 
a round disk located proximal Said hole in Said piercing 
element. 

25. The device of claim 23, wherein said stop comprises 
a tab extending laterally from said piercing element and 
located proximal Said hole in Said piercing element. 

26. The device of claim 21, wherein Said locking structure 
comprises at least one barb. 

27. The device of claim 26, wherein the barb extends at 
a 450 angle away from the distal point of Said piercing 
element. 

28. The device of claim 21, wherein the connecting piece 
is adapted to form a Substantially fluid-tight Seal with Said 
Syringe. 

29. The device of claim 21, wherein said proximal end of 
Said valve is adapted for connection to a Syringe. 

30. The device of claim 21, wherein said valve includes 
a housing having a bore therein in which Said Spike and Seal 
are located. 

31. The device of claim 30, wherein the distal end of said 
housing is threaded on an interior Surface thereof and Said 
proximal end of Said piercing lement is threaded for engage 
ment with Said threads in Said housing. 

32. A multiple use connector for accessing fluid in a vial 
with a Syringe, comprising: 

a member having a proximal end and a distal end, Said 
distal end comprising a piercing element for penetrat 
ing a Seal on Said Vial, and wherein Said member 
includes a Seal and a Spike located within a housing 
portion of Said member, Said housing portion located 
between said proximal and distal ends. 

33. A medical valve adaptor for use with containers of 
fluid, Said valve adaptor comprising: 

a first body having proximal and distal ends, and a cavity 
therein; 

a first Spike located within Said cavity and attached to Said 
proximal end; 
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a Seal located on Said first Spike; 
one or more tabs connected to Said first body and extend 

ing from Said first body into Said cavity and against Said 
first Spike to lock said first Spike and Seal within the 
cavity in said first body; 

a tubular Second body having proximal and distal ends, 
a tubular Second Spike located on the distal end of Said 

Second body and in fluid communication therewith; and 
a locking mechanism located on the proximal end of Said 

Second body, Said locking mechanism adapted to Secure 
the proximal end of said first body to, and in fluid 
communication with, the proximal end of Said Second 
body. 

34. A medical three-way valved connector for use with 
containers of fluid, Said valved connector comprising: 

a first body having proximal and distal ends, and a cavity 
therein; 

a Spike located within Said cavity-and attached to Said 
proximal end of said first body; 

a Seal located on Said Spike; 
one or more tabs connected to Said first body and extend 

ing from Said first body into Said cavity and against Said 
Spike to lock Said Spike and Seal within the cavity in 
said first body; 

a tubular Second body having proximal and distal ends, 

a tubular branch located at an angle to, and toward the 
proximal end of, said Second body, and in fluid com 
munication therewith; and 

a locking mechanism located on the proximal end of Said 
Second body, Said locking mechanism adapted to Secure 
the proximal end of said first body to, and in fluid 
communication with, the proximal end of Said Second 
body. 

35. A medical valve adaptor for use with medical three 
way fluid connectors, Said valve adaptor comprising: 

a first body having proximal and distal ends, and a cavity 
therein; 

a first Spike located within Said cavity and attached to the 
proximal end of said first body; 

a Seal located on Said first Spike; 
one or more tabs connected to Said first body and extend 

ing from Said first body into Said cavity and against Said 
first Spike to lock said first Spike and Seal within the 
cavity in said first body; 

a tubular Second body having proximal and distal ends, 
a cylindrical housing adapted to Surround the end of Said 

three-way connector and located on the distal end of 
Said Second body; 

a tubular Second Spike located on the distal end of Said 
Second body and within Said housing, and in fluid 
communication with Said Second body; 

a hook located on Said housing and adapted to engage Said 
three-way connector Such that Said valved adaptor is 
Secured to Said three-way connector; and 
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a locking mechanism located on the proximal end of Said 
Second body, Said locking mechanism adapted to Secure 
the proximal end of said first body to, and in fluid 
communication with, the proximal end of Said Second 
body. 

36. A medical valve adaptor for use with medical three 
way fluid connectors, Said valve adaptor comprising: 

a first body having proximal and distal ends, and a cavity 
therein; 

a first Spike located within Said cavity and attached to the 
proximal end of said first body; 

a Seal located on Said first Spike; 
one or more tabs connected to Said first body and extend 

ing from Said first body into Said cavity and against Said 
first Spike to lock said first Spike and Seal within the 
cavity in said first body; 

a tubular Second body having proximal and distal ends, 
a cylindrical housing adapted to Surround the end of Said 

three-way connector and located on the distal end of 
Said Second body; 

a tubular Second Spike located on the distal end of Said 
Second body and within Said housing, and in fluid 
communication with Said Second body; 

an opening having one or more tabs, Said opening located 
on Said housing and adapted to engage Said three-way 
connector Such that Said valved adaptor is Secured to 
Said three-way connector and partially held in place by 
Said tabs, and 
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a locking mechanism located on the proximal end of Said 
Second body, Said locking mechanism adapted to Secure 
the proximal end of said first body to, and in fluid 
communication with, the proximal end of Said Second 
body. 

37. A medical valve adaptor for use with narrowly necked 
fluid containers, Said valve adaptor comprising: 

a first body having proximal and distal ends, and a cavity 
therein; 

a first Spike located within Said cavity and attached to the 
proximal end of said first body; 

a Seal located on Said first Spike; 
one or more tabs connected to Said first body and extend 

ing from Said first body into Said cavity and against Said 
first Spike to lock said first Spike and Seal within the 
cavity in said first body; 

a tubular Second body having proximal and distal ends, 
an open-ended tube adapted to reach into and withdraw 

fluids from Said narrowly necked container, Said tube 
located on the distal end of and in fluid communication 
with Said Second body; and 

a locking mechanism located on the proximal end of Said 
Second body, Said locking mechanism adapted to Secure 
the proximal end of said first body to, and in fluid 
communication with, the proximal end of Said Second 
body. 


