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ABSTRACT OF THE DISCLOSURE

A transfer set assembly for transferring fluids between a first container, such’
as a conventional medical» vial, having a sealed open end and a second container
such as a conventional IV infusion bag. The transfer set includes a collar having
a proximate tubular end portion for securement to the container, a needig;;a'nnula
and holder assembly, which is telescopically received in a dista] tubular portion of
the collar, and a closure including a tubular body portion having an open proximate
end which is telescopically received over the needle cannula and holder assembly
and the distal tubular portion of the collar, a closed distal end portion and an inner
tubular portion which is integral with the closed distal end. The inner tubular
portion includes a free end ha.ving spiral camming surfaces which mate with spiral
camping surfaces on the inside surface of the wbular distal portion of the needle
cannula holder. The tubular body portion of the closure inclu&es lateral slots which
receive projections on the collar and contiguous camming surface which extends
toward the proximate open end of the closure. Rotation of the closure relative to
the collar first drives the mating spiral camming surfaces of the closure and holder
together, thereby driving the needle cannula and holder assembly axially to pierce
the seal of the container. Continued rotation of the closure drives the projections
on the collar against the contiguous angled camming surface, driving the closure
from the collar and providing access to the needle cannula for transfer of fluids to

a second container, such as an IV infusion bag.
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The following statement is a full description of this invention
including the best method of performing it known to us:-
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FIELD OF THE INVENTION

5 This invention relates to an improved transfer set for vials and other medical
containers which may be attached to a conventional vial, for example, having an
elastomeric stopper or other closure for transferring fluid under sterile. conditionis
between the medical container and a second container such as a conventional
intravenous (IV) infusion bag. The transfer set of this invention assures sterile

10 delivery of the substance in the container, provides clear indication of tampering and

protects the healthcare worker.

BACKGROUND OF THE INVENTION
It is conventional to store pharmaceutical substances sych as drugs in a

15 sealed vial or other container for later use. Such pharmaceuticals may be in a dry
or powdered form to increase the shelf life of the substance and reduce inventory
space. Such dry or powdered substances are generally stored in a sealed vial and
reconstituted in liquid form for administration to a patient by adding diluent or
solvent. Alternatively, the substance may in a liquid or even a gaseous form.

20 A conventional vial for storing such substances generally includes an open
end, a radial rim portion surrounding the open end and a reduced diameter neck
portion adjacent the rim poniorll. The vial is conventionally sealed with an
elastomeric stopper or closure which includes a generally tubular portion or an
annular rib which is inserted into the neck of the vial and a generally planar rim

25 portion which overlies the vial rim. The stopper is normally secured to the vial
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with a thin malleable metal cap, such as aluminum. The aluminum cap includes a

tubular portion which surrounds the rim portion of the stopper and vial, an inwardly

projecting annular rim portion which overlies the rim portioﬁ of the stoppcf and a

-free end portion which is crimped or deformed radially into the vial neck beneath

5 the vial rim portion. Because aluminum is malleable, the collar accommodates the.

buildup of tolerances of the dimensions of the stopper and rim portion. The

dimensions and tolerances of standard vials and rims are set by the International
Standards Organization (ISO).

The radial portion of the aluminum cap which overlies the stopper rim

10 portion may be closed, in which case the aluminum cap‘ is removed by pecling the

aluminum cap from the vial. A pre-slit tab located in the midbortion is provided

which overlies the vial rim, pennitting the cap to be torn from the top and peeled

C N -

from the vial prior to use, Tlus embodiment of an aluminum cap has several

di;advantages. First, the tearing the metal capv creates sharp edges which may cut

15 or damage sterile gloves aﬁd cut the healthcare person administering the drug,

therebyb exposing both the healthcare worker and the patient to disease and

contamination of the drug. Second, the tearing of the aluminum cap generates metal

particles which may also contaminate the drug. The dangers associated with the

tearing of an aluminum cap has been solved in part by adding a "flip-off" plastic
20 cap. This embodiment, however, -does not eliminate the possibility of tearing the;
. sterile gloves of the healthcare worker. Further, aluminum dust is still created
N which may contaminate the medicament. It should also be noted that metallic dust

is also created by forming and affixing the aluminum collar to the vial, particularly
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during the crimping of the vial and removal of the flip-off plastic cap.

Aluminum collars have also been used to secure fluid transfer sets on vials.
Transfer sets may be utilized, for example, to transfer fluid from a syringe to a vial
or an IV infusion bag to a vial such as to reconstitute a dry or powdered drug in a
vial by Vadding diluent or solvent. The recoqstimted drug may then be withdrawn
from the vial into the IV infusion bag or a syringe. There have been attempié}o
reduce this problem by applying a coating to the aluminum cap or collar. The prior
art also includes snap-on cup-shaped plastic caps or collars having a radially
inwardly projecting énd portion that is snapped over the rim portion of the vial.
Snap-on plastic collars, however, do not assure adequate sealing of the vial or full
accomrmodation of the tolerances of standard vials and stoppers as required.

As discussed below, the disclosed embodiment of the fluid transfer set of this
invention is particularly, but not exclusively, adapted for uamfen;né fluids between
a sealed container, such a vial having an elastomeric stopper, and an IV infusion
bag. A conventional IV infusion bag includes one or a plurality of tubular ports
which are sealed prior to use. As set forth above, the vial or other medical
container is also sealed. The transfer of fluids between a vial and an IV infusion
bag for example requires piercing of the seal in the port to the IV infusion bag and
communication with the interior of the vial generally provided by piercing  the
elastomeric stopper. In a typical application, the vial includes a dry or powdered
substance and the IV infusion bag includes a liquid solvent or diluent. It is thus
necessary to transfer the liquid in the IV infusion bag to the dry or powdered

medicament in the vial to reconstitute the drug, then transfer the reconstituted drug
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to the IV infusion bag.

Various improvements have been made to transfer sets for transferring fluid
between medicament vials and IV infusion sets, particularly the MONOVVIAL®
prefillable IV infusion system offered by the assignee of the present invention as
disclosed, for example, in U.S. f’atent Nos. 5,487,737; 5,533,994; and particularly
5,855,575 assigned to the Assignee of the present invention. These imbrovenients
include safeguards against damage and contamination énd a shield around the needle
cannula used fo pierce the tubular port of IV infusion bag which safeguards the
healthcare worker. This transfer set systern, however, requires a special stopper or
closure for the vial. Reference is also made to U.S. Patent No. 5,250,037 assigned
to the assignee of the present invention which discloses an improved syringe having
needle isolation features, wherein the needle cannula extends from both ends of the

N
needle holder for transfer of fluids between the syringe and a second container such
as an [V infusion bag. The barrel portion includes bayonet grooves and the closure
includes projections received in the bayonet grooves, such that rotation of the
closure drives the proximate end of the needle capnula through a seal on the
syringe. The transfer assembly disclosed in that patent, however, requires a special
syringe.

The transfer set assembly of this invention may be utilized with any sealed
container including conventional sealed pharmaceutical vials pre{erably having ports
up to 14.5mm and may be utilized to transfer fluids between the sealed container
and any second container, including a conventional [V infusion bag. Further, the

transfer set of this invention assures sterile conditions of the transfer set during

q

-7-



10

15

20

25

30

35

filling of the container and use of the transfer set and container assembly. Finally, the
transfer set of this invention is simple to operate and protects the healthcare worker
during use. .

Any djscussidn of documents, acts, materials, devices, articles or the like which
has been included in the present specification is solely for the purpose of providing a
context for the present invention. It is not to be taken as an admission that any or all of
these matters form part of the prior art base or were common general knowledge in the
field relevant to the present invention as it existed before the priority date of each claim
of this application.

Summary of the Invention

As set forth above, the transfer set assembly of this invention may be utilized to
transfer fluids between a first container having a sealed open end, such as a
conventional vial having an elastomeric stopper, and a second container, such as a
conventional IV infusion bag, under sterile conditions. It is important to emphasize,
however that the use of the transfer set assembly of this invention is not limited to any
particular contaiher, such as the conventional vial or an INV infusion bag as described
herein. .

In a first aspect, the present invention provides a transfer set assembly for
transferring fluids between a first container having a secaled open end and a second
container under sterile conditions, said transfer set assembly comprising;

a collar, a needle cannula and holder assembly and a closure;

said collar having a proximate tubular end portion adapted to be received over
said sealed open end of said first container for securement thereto, an intermediate
portion having an axial opening therethrough and a distal tubular portion;

said needle cannula holder having a proximate end portion telescopically
received in said distal tubular portion of said collar and a tubular distal portion;

said needle cannula supported in said holder having a free proximate end portion
projecting axially beyond said proximate end portion of said holder and a free distal
end having a sharp edge extending into said tubular distal portion of said holder for
providing fluid communication with said second container; and

said closure having a tubulaf body portion surrounding said needle cannula
holder and said distal tubular body portion of said collar and a closed distal end portion,

said closure and said holder having mating spiral camming surfaces such that
rotation of said closure relative to said holder drives said needle cannula and holder
assembly axially to pierce said sealed open end of said first container.

-8-



The transfer set assembly of this invention includes a collar, a needle cannula
and holder assembly, and a closure. The collar includes 2 'proximate‘ tubular end
portion which is adapted to be received over the sealed open end of the first container
for securement to the container. In the most preferred embodiment of the transfer set

5 assembly of this invention, the collar is formed of a polymer which is sﬁfﬂcicntly
malleable to permit radial deformation of the fiee end of the proximate tubular end
portion, into the reduced diameter neck portion of a vial, for example,- to secure the
collar to the sealed open end of the first container, yet sufficiently rigid to maintain its
shape following deformation and sufficiently resistant to creep to maintain the seal

10 between the transfer set and the first container. The most preferred polymer is a
composite polymer including a relatively soft malleable
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polymer and a relatively rigid polymer. The collar further includes an intermediate
portion having an axial opening, which receives the needle cannula as described
below, and a distal tybular portion. For ease of description and understanding, the
term "distal" is used herein to refer to the portions of a component of the transfer
set which are more distant or di.st;il from the sealed container to which the transfer
set is attached. The term "proximate” is used for the portion of a 'cornpé;l;nt
which are closer or proximate to the container.

The needle cannula holder includes a proximate end portion which is
telescopically received in the distal tubular portion of the collar and a tubular distal
end portion. The tubular distal end portion of the holder includes an angled
camming surface, or surfaces. The needle cannula is supported and secured in the
holder and includes a free proximate end portion which projects axially beyond thé
proximate end portion of the holder for piercing the sealed open end of the first
container as described below.

N

The closure or cap includes a tubular body portion having an open end which
is telescopically received over the needle cannula and holder assembly and the distal
tubular portion of the collar, a closed distal end portion and an angled camming
surface or surfaces which engages the angled camming surfaces on the holder.
Thus, rotation of the closure relative to the collar and the holder drives the needle
cannula and holder assembly axially, causing the projecting end of the needle
cannula to pierce the open end of_ the container and provide communication between

the first container and a second container.

In the most preferred embodiment, the mating camming surfaces are helical

6
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and the closure and holder include two mating camming surfaces providing sufficient
force to assure piercing of the sealed open end of the first container and balancing
the driving force. Further, the distal tbular portion of the collar and the needle
cannula holder include an interlocking axial rib and groove which permits telescopic
5 movement of the needle cannula and holder assembly within the dista] tu!:lxlar
portion of the collar while preventing rotational movement of the holder relative to
the collar.
As described‘above, the mating camming surfaces of the closure and the

needle cannula holder assure piercing of the sealed open end of the first container

10 by the needle cannula. The closure may then be removed to establish

comumunication between the first container and a second container. However, it
would also be desirable to drive the closure from the needle cannula and holder
N e

assembly and the collar and provide evidence that the seal has been fully pierced.

In the preferred embodiment, the open proximate end portion of the closure is

s closely telescopically received over the distal tubular portion of the collar to prevent

contamination of the transfer set assembly and assure maintenance of sterile
conditions. It is also desirable to securely retain the closure on the transfer set prior
to use to assure the sterile condition of the transfer set and prior to full piercing of

the sealed open end of the first container when the transfer set is ready for use.

20 These goals are accomplished in the disclosed embodiment of the transfer set

of this invention by providing a laterally extending slot or groove adjacent the free
open end of the tubular body portion of the closure and a projection on the distal

tubular portion of the collar which is received in the slot. The inside surface of the
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tubular body portion of the closure further includes an angled camming surface
contiguous with the slot which receives the projectidn on the collar when piercing
of the sealed open end of the container by the needle cannula is complete. Thus,
the closure is securely retained on the collar during the initial rotation of the collar
to pierce the sealed open end of the container. In the disclosed prefirer
embodiment, two projections are provided on opposed sides of the tubular distal
portion at the collar which are received in lateral slots on opposed sides of the
closure. Continued rotation of the closure relative to the coltar following piercing
of the seal on the first container then disposes the projection on the collar into the
contiguous angled camming surface, driving the closure from the collar. As will
be understood, however, this arrangement can be reversed, wherein the projection
is located on the internal surface of the body portion of the closure and the slot and
camming surface is provided on the external surface of the digtal}ui)ular portion of
the collar.

The transfer set assembly of this invention is thus simple to use and provides
a substantially foolproof operation. When the transfer set is ready for use, the
healthcare worker simply rotates the closure relative to the collar which drives the
needle cannula and holder assembly axially to pierce the sealed opening of the first
container. Continued rotation of the collar in the same direction then drives the
closure from the coliar, thereby releasing the closure and providing a clear
indication to the healthcare worker that the closure may be removed and the transfer
set is ready for use. Various. tamper indicators may also be included with the

transfer set assembly of this invention. First, the closure may be releasably affixed
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to the proximate tubular end portion of the collar by a frangible connector, such that
when the closure is turned during use, the frangible connector is broken providing
clear indication that the closure has been removed. Second, a frangible connector
may be applied across the slot which receives the projection on the collar, indicating
5 that the closure has been turned and preventing inadvertent rotation of the closure.
The frangible connectors may take various forms including tape and an in'tegralv :aveb
which provides clear evidence of tampering.
The improved transfer set assembly of this invention thus achieves the goals

of assuring the sterility of the transfer set assembly prior to and during use, is

simple and positive in operation and protects the healthcare worker prior to and

[==]

during use. In the disclosed embodiment of the transfer set assembly of this
invention which is particularly, but not exclusively, adapted for transferring fluids
between a first container having a sealed open end and a IV infusigr{ -bag, the needle
cannula extends through the intermediate portion of the holder toward the closed

distal end of the closure and the tubular distal portion of the holder extends beyond

wn

the free upper end of the needle cannula to serve as a shield for the healthcare
worker. In thé most preferred embodiment, the tubular distal portion includes axial
slots which allows the healthcare worker to clearly see the exposed needle cannula
for attachment to the port of the infusion bag and guides the tubular port. These
and other advantages and meritorious features of the improved transfer set assembly
of this invention will be more fully understood from the following description of the
preferred embodiments, the claims and the drawings, a brief description of which

follows.

13-



BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an exploded, partially cross-sectioned view of one embodiment
- of the transfer set assembly of this invention;
Figure 2A is an exploded cross-sectional view of the transfer set assembly

5 shown in Figure 1 and a conventional medical vial;

Figure 2B is a cross-sectional view of the cross-sectional view of the
assembled transfer set;

Figure 2C is a cross-sectional view similar to Figure 2B following retraction

of the needle cannula;

10 ' Figure 2D is an enlarged cross-sectional view of Figure 2C;

suee
[

Figure 2E is a cross-sectional view of the transfer set assembly shown in

KR}

. .
seer Figure 2C during installation of the transfer set on a conventional vial;

N
LT

sese’ Figure 3A is a side elevation of the transfer set assembled on a conventional
. !.0:

v vial;
: v

e’ 15 Figure 3B is a side cross-sectional view of Figure 3A;
.:...E

Figure 4A is a side elevation of the ‘transfer set and container assembly
following initial rotation of the closure;
Figure 4B is a side cross-sectional view of Figure 4A illustrating the piercing
of the seal on the container;
20 Figure 5A is a cross-sectional view of the transfer set and container assembly
following further rotation of the closure, which drives the closure from the collar;
Figure 5B is a side cross-sectional view following removal of the closure;

Figure 5C is a cross-sectional view of Figure 5B in the direction of view

10
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arrows 5C,
Figure 6 is a partially cross-sectioned side perspective view of the closure;
Figure 7 is a 'side view of the transfer set and a conventional intravenous
infusion bag illustrating one use of the transfer set assembly of this invention;
Figure 8 illustrates another example of a transferset designed according to
this invention; V
Figure 9 is a partial cross-sectional view of the embodiment of Figure 8 in
a first position;
Figure 10 is a cross-sectional view of the embodiment of Figure 9; and

Figure L1 is a cross-sectional view of the embodiment of Figure 8 in a

second position.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to Figures 1 and 2A which are exploded views of one
embodiment of the transfer set assembly of this invention, the transfer set assembly
20 includes a collar 22, a needle cannula and holder assembly 24 and a closure or
cap 26. The collar 22 includes a proximate tubular end portion 28, an intermediate
portion 30 having an axial configured opening 32 and a tubular distal portion 34.
As described above, the disclosed embodiment of the transfer set assembly of this
invention is particularly, but not exclusively, adapted for attachment to a
conventional vial 36 as shown for example in Figure 2A. A conventional vial has
a reduced diameter neck portion 38 and an elastomeric stopper or seal 40 which is

received in the open end 42 of the vial. A conventional stopper 40 includes a

-15-



tubular portion 44 and a planar end portion 46. As will be understood by those
skilled in this art, stoppers for conventional vials are available in various
configurations and are generally formed of synthetic or natural fubber.
Conventional vials are formed of glass or plastic. The external diameter of the

esse 5 tubular portion 44 of the stopper is generally slightly greater than the internal

diameter of the opening 42 of the vial, such that the stopper forms a tight

interference fit providing an excellent seal for the vial. The proximate tubular end

portion 28 is adapted to be received over the open end 42 of the vial for securement
thereto as described below.
10 The needle cannula and holder assembly 24 includes a needle cannula holder

*.o>*« 48 having a proximate end portion 50 and 2 tubular distal portion 52. The needle

Teeast cannula 54 is securely retained in the proximate end portion 50 of the holder 24 and
- S

includes a first proximate end portion 56 which extends axially beyond the

¢ e proximate end portion 50 of the holder having a sharp edge 58 for piercing the

sse, 15 planar end portion 46 of the stopper as described below. In the disclosed

Ed
L1111
¢ embodiment of the transfer set assembly adapted for transferring fluid between the

vial 36 and an IV infusion bag described below, the needle cannula 54 includes a
second distal end portion 60 having a sharp edge 64.

The closure or cap 26 includes a tubular body portion 66, a proximate open

20 end 68 and a closed distal end 70. In the embodiment of the transfer set assembly

of Figures 1 through 6, the closure further includes an inner cylindrical tubular

portion 72 having a free end 74 which includes spiral camming surfaces 76 which

mate with spiral camming surfaces 78 on the internal surface of the tubular distal

12
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portion 52 of the needle cannula holder 48 as described above. In another example
, which is illustrated in Figures 8 through 11, the inner tubular portion 72 is not
used and the camming surfaces are relocated. In the example of Figures 1 to 6 of

the closure 26, the inner tubular. portion 72 is integral with the closed distal end 70

%]

and is generally coaxially aligned with, but spaced from the tubular body portion 66

as shown. As will be understood, the term "tubular” as used herein is not intended

to limit the shape of the tubular form which may be cylindrical, polygonal, etc.

except where specifically described.

:':::' Figure 2B illustrates the transfer set assembly following initial assembly of

10 the components. As shown, the proximate end portion 50 of the needle holder 48
RIS is tcle\écopically received in the tubular distal portion 34 of the collar 22 until the
':E'. proximate end engages the intermediate portion 30 of the collar. The needle
Joeee cannula holder 24 must be initially located in this position to receive the closure 26
SPTIY because of the interference of the spiral camming surfaces. As shown in Figure 2B,

3 .**, 15 the open end 68 of the closure is then telescopically disposed over the needle
":"'.: cannula and holder assembly 24, wherein the inner tubular portion 72 is received
within the tubular distal portion 52 of the holder and the open end is then received
over the tubular distal portion 34 of the collar as shown. The needle cannula and
holder assembly 24 is then repositioned upwardly or retracted as shown in Figure

20 2C until the internal rib 80 at the free end of the tubular distal portion 34 of the

(=]

collar snaps into the annular groove 82 of the needle holder as best shown in Figure
2D. The interlock between the rib 80 and the groove 82 then temporarily holds the

needle cannula and holder assembly in the position shown in Figure 2C. The

13
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transfer set assembly 20 is then ready for installation on the first container and

shown in Figure 2E.

As stated above, the proximate tubular end portion 28 of the collar 22 is

.adapted for attachment to a sealed first container, which in the disclosed

embodiment is a conventional vial 36 sealed with a stopper 40. In this embodiment,
the free end 84 is permanently deformed, crimped or spun radially inward tov;ard
or into the neck portion 38 of the vial as shown by arrow 86. During this
installation, the intermediate portion 30 of the collar is pressed into the planar.cnd
portion 46 of the resilient elastomeric stopper providing an excellent seal. In the
most preferred embodiment, the intermediate portion 30 of the collar includes an
annular relatively sharp projecting rib 88 which bites into the planar end portion 46
of the resilient elastomeric stopper, further improving the seal and resisting relative
N

rotation. As set forth above, however, the transfer set assembly of this invention
may be utilized for transferring fluid between any first container and a second
container and therefore the transfer set of this invention is not limited to the means
of attaching the transfer set to the first container.

The components of the transfer set assembly excluding the needle cannula
54 are preferably formed of polymers, most preferably clear polymers, which permit
the healthcare worker to view the components of the transfer set assembly prior to
and during use. |

The preferred polymers selected for the components of the transfer set

assembly of the invention will depend upon the particular application. The most

preferred polymer for the collar can best be described by its properties. The

14
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polymer should be sufficiently malleable to permit radial deformation or crimping
as described, yet sufficiently rigid to retain its shape following deformation. The
polymer should also i:e sufficiently resistant to creep to maintain the seal between
the transfer set assembly and the container following radial deformation. It has been
found that a polymer having an elongation at yield between 5% and lQ% and -an
elongation at break greater than 100%, combined with a flectual modulas of greater
than 1900 MPa has superior performance. Where the transfer set assembly of this
invention is used for sealed vials or other containers containing a pharmaceutical
substance, the selected polymers should also be sterilizable and, in certain
applications such as the transfer set assembly of this invention, the polymer is
preferably relatively clear as set forth above and maintains its clarity under the
stress of deformation or crimping. It has been found that certain composite
O
polymers such as polymer alloys or composite polymers including melt blends or
alloys and copolymers having polymers of different malleability and rigidity are
preferred in such applications. That is, the collar of the transfer set of this
invention is preferably formed of a polymer alloy, composite polymer or copolymer
including a relatively rigid polymer and a tough relatively soft malleable copolymer.
The most preferred polymer is a polymer alloy or melt blend including a polyamide
or polycarbonate as the rigid polymer providing the strength and resistance to creep
desired fbr this application. The relatively soft malleable copolymer may be
selected from various polymers including polyesters and polyolefins; however, a
polymer alloy including in a polymer carbonate or polyamide has been found

particularly suitable for this application.

15
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As will be understood, various composite polymers including polymeric melt
blends, alloys, composites and co-polymers are being developed on a rapidly
increasing basis anci therefore the material selected for the plastic collar and
components of the transfer set of this invention is not limited to a specific polymer,
provided the polymers have the desired physical properties described for -the
application.  Suitable polymers for the plastic collar of the transfer set of this
invention include EASTAR® MB polymers, which are melt blend and alloy
polymers and EASTAR® thermoplastic polymers, which are neat polymers sold by
Eastman Chemical Company of Kingsport, Tennessee and Eastman Chemical AG
of Zug, Switzerland under the trade names "DA0OQ3, DN 003" and "DN0O04". These
materials are polymer melt blends, alloys and co-polymers of polycarbonate or
polyamide and polyester. As used herein, the terms melt blends and alloys refer to
polymeric compositions having two or more polymers 6f aifferent physical
properties or characteristics, such as the EASTAR® polymers of Eastman Chemical
Company described above which include a polycarbonate or polyamide and a
polyester. The polymer selected may also include fillers and other constituents
which would be more accurately described as a composite although the base
polymers may still be a polymeric melt blend or alloy. As used herein, the term
composite is used in its broadest sense to include alloys or melt blends, composites
and co-polymers. As will be understood, the manufacturer or supplier of the raw
material will normally blend the polymers based upon the specifications of the
customer. The polymers may be co-injected to form a polymeric melt blend, alloy

or composite or formed by any other suitable processes. It is anticipated, however,

16
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that other polymers having the described physical characteristics may also be utilized
for the plastic collar and the other components of the transfer set of this invention.
In certain application;, it may also be desirable to coat at least the interior surfaces
of the Eomponents of the transfer set with a thermoplastic elastomer. The

5 thermoplastic elastomer coating may be applied as a film or by co-injection. . The

;:;::. components set assembly 20 may be formed by conventional injection molding
_E.: e processes.

. :\':::‘ Rotation of the needle cannula holder 48 relative to the collar 22 during axial

o movemént of the holder is prevented by axial ribs 35 on opposed sides of the collar

10 which are received in axial grooves 53 in the opposed side of the holder 48 as best

':: ::' ~ shown in Figure 5C. These interlocking ribs and grooves also assure accurate

Tt orientation of ﬁle holder 48 in the collar 22. Figures 3A and 3B illustrate the

N.-

transfer assembly 20 assembled on a conventional vial 36, as described above, ready
for use. As stated above, the vial may, for example, contain a dry or powdered

15 substance which will be reconstituted with a diluent or solvent depending upon the

application. As best shown in Figure 3A, the projcctions or protrusions 90 are
visible through the slots 94 and the location of the projections in the slots indicate
to the healthcare worker that the vial and transfer set assembly is now ready for use.
In addition, various tamper evident means may be utilized with the transfer set
20 assembly of this invention to indicate tampering. In the disclosed embodiment, :;
tamper evident frangible bridge portion 98 extends across the slot 94 to indicate the
position of the projection 90 prior to use. Tamper evident tape 100 bridges the

body portion 66 of the closure 26 and the proximate tubular end portion 28 of the

17
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collar. As shown in Figure 2D, the needle cannula and holder assembly 24 is
releasably retained in the tubular distal portion 34 of the collar by radial rib 80
received in annular groove 82 as described above. In this position, the first
proximate end 54 of the needle cannula 54 is spaced from the planar end 46 of the
stopper ;nd the mating camming surfaces 76 and 78 on the inner tubular portion 72
of the closure and the internal surface of the tubular distal portion 52 of the needle
cannula holder respectively are in engagement as shown.

The distal tubular portion 34 of -the collar 22 includes projections or
protrusions 90 which are received in axial slots 92 at the proximate open end 68 of
the closure 26 as the closure is telescopically received over the tubular distal portion
34 of the collar. The axial slots 92 communicate with transverse lateral slots 94.
As described below, the projections 90 in the lateral slots 92 prevent removal of the
closure prior to and during the initial rotation of the closure 26 refat-ivc to the collar
22. The lateral slots 94 each communicate with angled or helical camming surfaces
96 which extend to the open end 68 of the closure and which drive the closure from
the collar as described below. Radial grooves 33 preferably are provided on the
interior surface of the closure body portion which may be filled with silicone to
improve sealing.

When the transfer set and vial assembly is ready for use, the healthcare
worker rotates the closure 26 relative to the vial 36 as shown by arrow 102, which
drives the mating camming surfaces 76 and 78 together, driving the needle cannula
and holder assembly 24 in the direction of arrow 104. In the disclosed embodiment,

the free end of the tubular distal portion 52 of the holder includes axial slots 81

-22-
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which facilitate relcase of the holder by increasing its flexibility. The sharp edge 58
of the needle cannula then pierces the planar end portion 46 of the elastomeric
stopper as shown in Figure 4. Rotation of the needle cannula holder 48 relafive to
the collar 22 during axial movement of the holder is prevented by axial ribs 35 on
5 opposed sides of the collar whic.h are received in axial grooves 53 in the opposed
sides of the holder 48. These interlocking ribs and grooves also assure accﬁ;ate
location of the holder 48 in the collar 22. When the needle cannula and holder
assembly is fully extended as shown in Figure 4, the hook-shaped connectors 106
(see also Figure 2A) are received through opening 32 in the midportion of the collar
10 and snap in place, locking the needle cannula and holder assembly as shown in
Figure 4B. As shqwn in Figure 4A, rotation of the collar as dcscribcd‘breaks the
tamper evident bridging portion 98 on the lateral slots 94 ‘and the tamper evident
tape 100 bridging the closure 26 and the proximate tubular end p(;rtion 28 of the

collar. As will be understood, various tamper evidence means may be utilized.

15 Alternatively, for example, the bridge 98 may be replaced by a thin integral plastic

web formed during molding of the cover. As best shown in Figure 2A, the opening
32 through the intermediate portion 30 of the collar 22 is generally cone-shaped and
the hook-shaped elements 106, which may be molded integral with the intermediate

portion 50, provide guidance for the hook-shaped elements and secure retention of

20 the needle cannula and holder assembly.

Continued rotation of the closure 26 in the direction of arrow 102 in Figure
5 disposes the projections 90" against the angled camming surfaces 56 which, as

described above, are contiguous with the lateral slots 94, thereby driving the closure

19
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96 away from the proximate tubular end portion 28 of the collar, releasing the collar
and providing clear indication to the healthcare worker that the transfer set and vial
assembly is ready forluse to transfer fluids from the vial to a second comainef. The
closure '26 is then removed as shown in Figure 5B, exposing the distal end portion
60 of the needle cannula. Where the transfer set assembly is adapted for transfer
of fluids between the vial and a second container having a tubular port, as shown
for example in 'Figure 7 and described below, the tubular distal portion 52
preferably extends beyond the sharp edge 64 of the distal end portion 60 of the
needle cannula as seen in Figure 5. As shown in Figures 1 and 7, axial slots 108
may be provided in the tubular distal portion of the needle cannula holder 24 to
permit the healthcare worker to clearly see the location of the needle cannula for
installation.

Figure 7 illustrates one use of the transfer set assembly 20 of this invention
fbr tfansferring fluid between a vial 36 and an I'V infusion bag 110. As shown, the
axial slot 108 in the tubular distal portion permits the healthcare worker to easily
view the distal end portion 60 of the needle (not shown) in Figure 7 and the tubular
distal portion 52 of the needle holder guides the tubular port 112 of the infusion bag
to pierce the seal in the end of the tubular port 112. A conventional infusion bag
includes two tubular ports 112 and 114 for use with different transfer sets and
hypodermic needles. In a conventional application where the vial includes a dry or
powdered medicament, the liquid in the IV infusion bag 110 is first transferred to
the powdered medicament in the vial with the infusion bag located above the vial.

Once the transfer set is connected to the tubular port 112 as described, fluid

20
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communication is provided through the needle cannula and the infusion bag. The
liquid is transferred to the vial by squeezing the IV infusion bag, which transfers
fluid from the infusic‘m bag to the vial, reconstituting the drug in the vial. The
infusion. bag is then reversed as shown in Figure 7 and the reconstituted drug is then
transferred from the vial to the infusion bag. This method of transferring fluid from
a vial or other container to an IV infusion bag is well known in the art and therefore
no further description is required.

Figures 8 through 11 illustrate another preferred embodiment of a transferset
assembly designed according to this invention. There are substantial similarities
between this example and that discussed above and as shown in Figures 1 through
6. Therefore, similar numbering with an increase by 200 have been used in the
drawings to avoid the need for duplicate descriptions.

The closure 226 of this example does not include the inner tubular portion
72 that was used in the previous example. Instead, the closure 226 includes
camming surfaces 276 formed on the inside or interior surface.of the closure 226.
Additionally, the camming surfaces 278 are relocated relative to the surfaces 78 in
the previous example. In this assembly, the camming st;rfaces 2178 are positioned
on the outside surface of the needle holder portion 224. The camming surfaces 276
cooperate with the camming surfaces 278 in the same manner as the camming
surfaces aescribed in the previous example. Otherwise, the operation of the
embodiment shown in Figures 8 through 11 preferably is identical to the example
of Figures 1 through 6. The rotation of the closure 226 causes movement of the

needle holder portion 224 to secure the needle holder portion in place and to make

2]
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fluid communication through the needle 256 possible to transfer fluid into or out of
the container to which the assembly is attached in the same manner as described
above.

The location of the camming surfaces in the example of Figures 8 through

ez 5 11 is advantages from a manufacturing standpoint. There is no need to include-the

5,:':' inner tubular portion 72 and, therefore, less material is required and the mold used
R in 2 molding process is not as complex. Given this description, those skilled in the
. (1]
‘O : e . 3

.., art- will realize which of the disclosed embodiments, or other modified

arrangements, will best suit their needs for a particular circumstance.
10 As will now be understood, the transfer szt assembly of this invention is

simple to use and provides a substantially foolproof operation. The transfer set of

this invention may be utilized with any sealed container, including but not limited

seed’ to conventional vials, and may be utilized to transfer ﬂuids between the sealed
container and any conventional container including, for example, an IV infusion

15 bag. The transfer set of this invention assures sterile conditions of the transfer set
and the medicament within the sealed container during filling of the container and
use of the container assembly. Further, the transfer set aséembly of this invention
protects the healthcare worker and provides a positive indication of the piercing of
the seal on the vial or other container and release of the closure. As will also be

20 understood, various modifications may be made to the disclosed transfer set of this
invention within the purview of the appended claims. For example, the collar 22
may be modified to accommodate other containers and various materials may be

utilized for the components of the transfer set assembly of this invention. Finally,

22
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the unique features of the transfer set assembly of this invention may be used alone

or in combination with the disclosed components providing a wide range of use for

the transfer set of this invention.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
L. A transfer set assembly for transferring fluids between a first container having a
sealed open end and a second container under sterile conditions, said transfer set
assembly comprising:

a collar, a needle cannula and holder assembly and a closure;

said collar having a proximate tubular end portion adapted to be received over
said sealed open end of said first container for securement thereto, an intermediate
portion having an axial opening therethrough and a distal tubular portion;

said needle cannula holder having a proximate end portion telescopically
received in said distal tubular portion of said collar and a tubular distal portion;

said needle cannula supported in said holder having a free proximate end portion
projecting axially beyond said proximate end portion of said holder and a free distal
end having a sharp edge extending into said tubular distal portion of said holder for
providing fluid communication with said second container; and

said closure having a tubular body portion surrounding said needle cannula
holder and said distal tubular body portion of said collar and a closed distal end portion,

said closure and said holder having mating spiral camming surfaces such that
rotation of said closure relative to said holder drives said needle cannula and holder
assembly axially to pierce said sealed open end of said first container.
2. The transfer set assembly defined in Claim 1, wherein said closure includes an
inner tubular portion telescopically received in said tubular distal end of said needle
cannula holder, said inner tubular portion of said closure having a free end having said
spiral camming surface and said holder tubular distal portion has an internal surface
inchuding said mating spiral camming surface and a free end having a sharp edge.
3. The transfer set assembly defined in Claim 2 wherein said closure inner tubular
portion is integral with said closed distal end and said inner tubular portion is generally
coaxially aligned with but spaced from said tubular body portion of said closure.
4. - The transfer set assembly defined in Claim 2 or 3 wherein said inner tubular
portion of said closure has a free- end having at least two spiral camming surfaces
engaging spiral camming surfaces on said holder. _ .
5. The transfer set assembly defined in Claim 1, wherein said mating spiral
camming surfaces are provided on an internal surface of the closure tubular body
portion and on an external surface of the holder tubular distal portion.
6. The transfer set assembly defined in any one of the preceding claims, wherein
said distal tubular portion of said collar and said needle cannula holder have an
interlocking axial rib and- groove which permit telescopic movement of said. holder

24
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within said distal tubular portion of said collar while preventing rotational movement of
said holder relative to said collar. : _

7. The transfer set assembly defined in any one of the preceding claims, wherein
one of said closure tubular body portion and said collar distal tubular porﬁon include an
angled camming surface and the other of said closure tubular body portion and said
collar distal tubular portion includes a projection engaging said angled camming
surface, whereby rotation of said closure relative to said collar drives said closure away
from said collar.

8. The transfer set assembly defined in Claim 7, wherein said projection is on said
collar distal tubular portion and said angled camming surface is on an internal surface
of said closure tubular body portion. . o

9. The transfer set assembly defined in Claim 8, wherein said closure tubular body
portion includes a laterally extending slot adjacent said angled camming surfacé, said
projection on said collar initially received in said lateral slot in said closure tubular
body portion, whereby rotation of said closure relative to said collar first drives. said
needle cannula and holder assembly axially to pierce said sealed open end of said first
container as said projection rotates in said later slot, then driving said closure away
from said collar as said projection is received against said angled camming surface on
said closure body portion. _ .

10.  The transfer set assembly defined in any one of claims 7 to 9, wherein said
closure is releasably retained to said collar by a frangible connectdr, whereby.rotation
of said closure relative to said collar brakes said frangible connector, releasing said
closure from said collar.

11.  The transfer set assembly defined in any one of the preceding claims wherein
said proximate end portion of said holder has an axial opening receiving and retaining
said needle cannula, said holder proximate end portion having a plurality of hook-
shaped connectors which are received in said axial opening in said intermediate portion
of said collar retaining said needle cannula and holder assembly to said collar after said
needle cannula pierces said sealed opened end of said first container.

12. - The transfer set assembly defined in Claim 11, wherein said needle cannula
holder includes axially spaced slots.

25
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13, A transfer set assembly substantially as any one embodiment herein described
with reference to the accompanying Figures.

Dated this 1st day of June 2005

Becton, Dickinson and Company
Patent Attorneys for the Applicant:

FBRICE & CO
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