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"Vial access device" 

*** 

Field of the invention 

The present invention relates to vial access devices, 

specifically to vials of liquid medicines containing 5 

toxic substances for example, administered in 

chemotherapy treatments. 

State of the prior art 

From the U.S. patent US-7,743,799, of which the 

Applicant is the holder, a known vial access device is 10 

configured to render this access safe for the 

operators, or rather to prevent medical personnel being 

exposed to the risk of inhalation of toxic substances 

contained in the vial when its content is mixed for 

being administered. 15 

This known access device comprises a body having a 

projecting annular skirt that is elastically deformable 

for engaging the Complementary shaped neck of a vial, 

and a tubular spike extending coaxially within said 

annular skirt for introducing into the vial. A tubular 20 

connector, able to be coupled with an extractor, 

formed, for example, by a syringe, projects from the 

body at the side Opposite to the annular skirt, and in 

fluid communication with the tubular spike. The line of 

flow from the spike towards the tubular connector is 25 

also connected, typically via a non-return valve, to an 

expandable chamber, arranged to collect any toxic 

Vapors, avoiding leakage outside the device. 

In this known access device, the annular skirt 

with the spike and the tubular connector are formed in 30 

a single piece with the body, possibly also with a part 

of the expandable chamber, or the annular skirt and the 

spike are integrated in a separate piece, but still 

joined permanently to the body, which is, in turn, 

integrated with the tubular connector, and with part of  35 
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the expandable chamber. 

US 2003/070726 A1 discloses a fluid transfer assembly 

comprising a bottle connector and a drug bottle, said 

bottle having a neck with an opening covered by a closure 

and said connector having a hollow needle for penetrating 5 

said closure when establishing a fluid transfer line in said 

fluid transfer assembly. The assembly further comprises a 

neck element having locking members for irreversible 

coupling to said neck and to said connector.  

As the vials on the market have various 10 

configurations, particularly in relation to the diverse 

conformation and the different diameter of the relative 

neck, the annular skirt of the access device must 

obviously be differently configured to be able to be 

coupled with one type or with another, different type 15 

of vial. For this reason, it is necessary to make a 

multiplicity of access devices available, which differ 

from each other by a diverse conformation of the 

annular skirt, precisely shaped according to different 

forms, to be able to adapt to the diverse existing 20 

vials. 

Summary of the invention 

The object of the present invention is to overcome 

the aforesaid drawback, and to create an access device 

for vials of the type defined above, which allows 25 

unifying the manufacture of the major part of its 

components, however, making it easily adaptable to any 

type of via present on the market. 

In view of achieving this object, the invention 

relates to a vial access device of the type defined in 30 

the preamble of claim 1, whose unique characteristic 

lies in the fact that the spike and the annular skirt 

consist of a first and a second part, distinct from 

each other, of which the first part carries the spike 

and is joined permanently to the body of the device, 35 

and the second bears the annular skirt and is 
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connectable to the first part by means of an 

irreversible coupling. 

Thanks to this solution idea, the complex formed 

by the body of the device with the tubular connector, 

the possible expandable chamber part and the part with 5 

the spike can be joined, or rather suitable for all 

possible uses, while only the part with the annular 

skirt needs to be diversified in function of the 

different existing types of vials. After determining 

the type of vial for which the access device according 10 

to the invention is intended to be used, it is 

sufficient to select the suitable skirt for this type 

of vial, and then to attach the relative second part to 

the first part with the spike, or rather to the joined 

entire part, mentioned above. 15 

The irreversible coupling between the part with 

the annular skirt and the part with the spike safely 

allows avoiding the risk that, in use, accidental 

removal Of the Vial from the device can occur, with the 

consequent possibility of environmental contamination 20 

with toxic substances. 

This irreversible and therefore inviolable 

coupling between the part with the annular skirt and 

the part with the spike is advantageously mechanical, 

formed by the first part comprising a generally 25 

circular disc from which said tubular spike centrally 

projects, around which a crown of hollow axial 

projections is arranged and the second part formed with 

a crown of corresponding axial bores, within which said 

hollow axial projections are engaged and blocked by 30 

means of plastic deformation, allow a simple and rapid 

mutual union, which is entirely reliable in terms of 

irreversibility. 

Brief description of the drawings 
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The invention will now be described in detail with 

reference to the accompanying drawings, provided purely 

by Way Of non-limiting example, in which: 

Figure 1 is a schematic perspective view of a vial 

access device according to an embodiment of the 5 

disclosure, which does not form part of the invention, 

Figure 2 is an exploded view of Figure 1,  

Figure 3 is a top plan view on a larger scale 

according to the arrow III of Figure 2, 

Figure 4 is an exploded perspective view on a 10 

larger scale according to the arrow IV of Figure 2, 

Figure 5 is a schematic perspective view showing a 

variant of the vial access device according to the 

invention, and 

Figure 6 is a vertical section of Figure 5. 15 

Detailed description of the invention  

Referring initially to Figure 1, the vial access 

device according to a first embodiment of the 

disclosure, which does not form part of the invention, 

essentially comprises a body generically indicated with 20 

1, typically of moulded plastic material, formed in a 

single piece with the following components: a circular 

flange 2, a tubular connector 3 projecting from the 

side opposite to the flange 2, a gripping part 4 and a 

portion 5 of an expandable chamber 6, whose other 25 

portion 7 is represented in the expanded condition in 

Figure 1. 

The access to the expandable chamber 6 is 

controlled by a first one-way valve 8, while a second 

one-way valve 10 controls the communication with an 30 

aeration opening of the body 1.  

In the case of the illustrated example, the 

tubular connector 3 is arranged for connection to a 

valve connector 9 of the known type per se, for 

example, of the type marketed by the Applicant under 35 
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the name “B-Site”, in turn configured for connection to 

an extractor fluid, formed, for, example by a syringe. 

All the above-described components of the access 

device, as well as part of those that will now be 

described below, essentially correspond to those 5 

described and illustrated in the aforementioned U.S. 

patent 7,743,799. 

A group, indicated as a whole with 12, is 

connected to the flange 2 of the body 1, on the 

opposite side to the tubular connector 3, and with the 10 

interposition of a membrane 11. 

The group 12, illustrated in greater detail in 

Figure 4, comprises a first part 13 and a second part 

14. The first part 13, of moulded plastic material, 

consists of a generally circular disc with a shape 15 

complementary to that of the flange 2 of the body 1, 

and permanently fixed to this flange 2. From the lower 

face of the disc 13, a tubular spike 1.5 centrally 

protrudes, in communication with a duct 16 protruding 

from the upper face of the disc 13 for communication 20 

with the tubular connector 3. The upper face of the 

disc 13 is formed around the duct 16, from a radial 

pattern of projections 17 on which the filter l1 rests.  

The opposite face of the disc 13, or rather that 

from which the tubular spike 15 projects, has a series 25 

(in the illustrated example, four in number) of tooth-

like radial projections 18, whose function will be 

clarified below. 

The second part 14 of the group 12 is formed from 

a distinct element that is separate from the part 13 30 

and connectable thereto via an irreversible coupling. 

This characteristic allows, according to the invention, 

the easy adaptability of the vial access devices 

available today, having different configurations and 

sizes, without having to make available different 35 
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entire corresponding access devices. The major part of 

the access device according to the invention, namely 

the body 1 with the tubular connector 3, the expandable 

chamber 5, the flange 2 and the spike tip 15, can thus 

be joined, and only the part 14 has to be arranged with 5 

different configurations that are selected in function 

of the different types of vials. 

The part 14, also conveniently made in a single 

piece of plastic material, consists of a generally 

circular wall 19, complementary to that of the disc 13, 10 

having a central bore 20 and an annular side skirt 21. 

The annular skirt 21 is formed from a series of 

sectors 22 designed to elastically spread apart, formed 

internally with respective engagement teeth 23 for 

engaging the complementary shaped neck of a vial. 15 

Around the central bore 20, the wall 19 has a 

series (in the illustrated example, four in number) of 

apertures 24 within each of which a resiliently 

springing tab 25 projects, configured to cooperate in 

the manner clarified below, with a respective tooth 20 

projection 18 of the disc 13. 

As explained above, the major part of the access 

device described above is produced in a joined manner, 

and its adaptation to the different types of available 

vials is achieved by the simple, irreversible coupling 25 

of the part 14 to the part 13. It is therefore evident 

that the part 14, and in particular the annular skirt 

21, can be produced in a Corresponding multiplicity of 

configurations and/or sizes, each suitable for 

connecting the access device to a corresponding type of 30 

vial. 

For the coupling of the part 14 to part 13, the 

tubular spike 15 is simply inserted through the central 

bore 20 and the tooth-like projections 18 are angularly 

arranged at the apertures 24. Then, pushing the part 14 35 
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axially against the part 13 will snap-engage these 

tooth-like projections 18 below the resilient tabs 25, 

following the bending and the subsequent return of 

these into the undeformed condition. 

Once the mutual coupling has been carried out as 5 

such, the part 14 can no longer be removed from the 

part 13. 

Of course, the details of construction and the 

embodiments may vary widely with respect to those 

described and illustrated, without departing from the 10 

scope of the present invention as defined in the 

following claims. 

In particular, the coupling system between the 

parts 13 and 14 can be achieved with different devices 

from those described with reference to the example 15 

illustrated, provided they are suitable for rapid and 

inviolable joining Of the two parts. In particular, the 

snap-system described may be replaced by an 

interlocking or bayonet-type connection, irreversible 

in both cases. 20 

Figures 5 and 6 illustrate a variant of the rapid 

and irreversible coupling system between the parts 

13and 14, according to the invention. 

According to this variant, wherein parts that are 

identical or similar to those already previously 25 

described, are indicated with the same reference 

numerals, the part 14 is formed with a crown of axial 

bores 26 and the part 13 has, concentrically to the 

spike 15, a corresponding Crown of hollow axial 

projections 27 that are generally cylindrical in shape. 30 

For their irreversible joining, the parts 13 and 

14 become axially coupled to each other by introducing 

the hollow projections 27 through the bores 26, and 

then plastically deforming the ends of these 

projections 27, with the aid of heated punches 35 
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introduced within them, in order to radially expand the 

ends against the edges of the respective bores 26, so 

as to irreversibly block them from a successive 

extraction.  

5 
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CLAIMS  

 

  1. A vial access device, comprising a body (1) having 

a projecting annular skirt (21) that is elastically 5 

deformable, for engaging the complementary shaped neck 

of a vial, a tubular spike (15) extending coaxially 

within said annular skirt (21) for introducing into the 

vial, and a tubular connector (3) protruding from the 

body (1) on the side opposite to said annular skirt 10 

(21) and in fluid communication with said tubular spike 

(15), wherein the tubular spike (15) and the annular 

skirt (21) are arranged, respectively, within a first 

and a second part (13, 14), distinct from each other, 

and of which the first part (13) bearing the tubular 15 

spike (15) is permanently joined to said body (1) and 

the second part (14) bearing said annular skirt (21) is 

connectable to the first part (13) through an 

irreversible coupling (18, 24, 25, 26, 27), 

characterized in that the first part (13) comprises a 20 

generally circular disc from which said tubular spike 

(15) centrally projects, around which a crown of hollow 

axial projections (27) is arranged, and the second part 

(14) is formed with a crown of corresponding axial 

bores (26), within which said hollow axial projections 25 

(27) are engaged and blocked by means of plastic 

deformation. 


