1 Adaptor for coupling to a medical container The present
invention relates to an adaptor for coupling to a nedical container
contai ning a pharnmaceutical product, such as a vial for a vaccine,
said adaptor allowing for nmultiple aseptic needle piercing with an
injection device to be filled with part of the product contained in
t he nedi cal container. In this application, the distal end
of a conponent or apparatus nust be understood as neaning the end
furthest fromthe hand of the user and the proxi mal end nust be
under st ood as neani ng ?QE! g Egﬁ user, with
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phar maceut i cal, . SAMRANigh8ul ‘tRe 2WBHAT Ty HlaftAck LAGItRRBAL Many vaccine
compositions are usually not stable at room temperatures and they must be
stored at rather specific cold temperatures. Indeed, due to their biological
nature, vaccines are complex to handle and to store. Vaccines are usually
temperature sensitive and typically need to be maintained and stored at all time
between 2 and 8 degrees Celsius (°C). Some vaccines will be more sensitive to
heat exposure and others will be sensitive to freezing. Therefore, maintaining
and monitoring the appropriate temperatures during the storage and the
handling of vaccines is a critical issue in order to sustain their efficacy.
Overexposure to heat as well as overcooling may resulf in the destruction of
the biological elements of the vaccines. Use of vaccines not stored in
appropriate conditions may lead to not effective vaccination of the populations
against diseases and may lead to expensive campaigns with limited results.
Furthermore, it is critical that the cold chain be not interrupted from
production of the drug at a pharmaceutical company to its administration to the
patient.
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2 From a supply chain perspective, the nost efficient
vacci ne packaging is the nmultidose container such as a nultidose
vial, that is to say, vial that nay contain up to 10, 100 or 1000
doses of vaccine, one dose being intended for one patient. These
vials are usually closed by a septum In preparation of an injection
of a vaccine, the user pierces the sept@mof the vial with the needle
of an enpty syringe, he then fills the syringe with one dose of
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It may then happen that a multidose vial, such as for example a 10-
dose vial, is opened and that only three doses are used, for vaccinating three
patients only, the remaining content of the vial being wasted because not
intended to be administered in a sufficiently short time after opening of the vial
in order to guaranty the vaccine or drug sterility.

Vaccination campaigns can therefore be made difficult in some
regions and a significant proportion of vaccines may be wasted by the time they
reach their target. This has an unacceptable cost to the health organizations in
charge of immunization campaigns. In addition, it may happen that in case of
vaccination campaigns, or pandemic, hundreds of patients need to be
vaccinated in a very short time, in locations where it is difficult to maintain good
hygienic conditions such as remote locations which are far from fowns and from
hospital facilities.



3 Therefore, it would be desirable to provide a device
that would allow nultiple successive safe piercings of a septumof a
nmedi cal container, such as a nmultidose vial, and that woul d guarranty
that said piercing be carried out in aseptic conditions, in
particular that the septum be maintained sterile during the lifetinme
of the multidose vial, despite the fact 3that successive steps of
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collar 3 at the opposite&eleBthg member located proximally with respect to said
intermediate piece, said selecting member comprising a closure wall provided
with one opening, said selecting member being capable of rotating with respect
to said intermediate piece, so that said opening is successively aligned with
each of said through holes,

- a gripping member for securing the adaptor to the medical
container so that the distal surface of said transversal wall is brought in contact
with the outer surface of said septum when said adaptor is secured on said
medical container and said hollow spike pierces said septum.

The adaptor of the invention is intended to be mounted on a
medical container, such as for example a conventional vial for storing
pharmaceutical products, such as multidose vials for vaccines. Such a vial 1 is
shown on Figures 1A-1C and generally comprises a tubular barrel 2 having a
longitudinal axis A, closed at an end and having a collar 3 at the opposite end,



4 said collar 3 being closed by a septum 4. Usually, the septum4 is
fixedly attached to the collar 3 of the vial 1 by a peripheral band
5, said peripheral band 5 | eaving a part of the septum 4, herein
call ed outer surface 4a of the septum4, directly facing the outside
of the vial 1, nanely the outside environnent. The septum4 is
usual ly made of a gas and liquid inperndable material and it seals
hermetically the content of the vial 1. The septum4 is also
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contaminating either the septum of the medlcai container or the inside of said
medical container.

indeed, when the user decides to fill a series of empty injection
devices with doses of drug or vaccine contained in the medical container, he
simply secures the adaptor of the invention on the medical container by means
of the gripping member, thereby bringing in contact the distal surface of the
transversal wall of the adaptor and the outer surface of the septum and piercing
the septum with the hollow spike. The inside of the medical container is
therefore connected to the holiow spike, yet not with the chambers, the radial
chambers being closed by their closure members, each in its locked state.
Therefore, each chamber is empty, clean and sterile as long as no dose of
product has been withdrawn from the medical container.

Once the adaptor is secured on the medical container, the user
rotates the selecting member so as to cause the opening to face a through hole



5 of the internedi ate piece. The user then introduces the needle of
the injection device to be filled inside the through hole and causes
the needle to pierce the pierceable elastoneric piece. During this
step, the needl e nechanically rubs against the naterial formng the
el astonmeric piece and it is naturally cleaned, as the potenti al
bacteria are wi ped out fromthe needle When sai d needl e penetrates
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contai ner. greas of the surface of the pierceable elastomeric piece. Therefore, the adaptor
of the invention allows proceeding to the withdrawal of a dose of product
contained in a multidose vial in good hygienic conditions a high number of
times, since it avoids all contact between the outside environment and the
product contfained inside the medical container.

The user may repeat this piercing step with the needle of a new
empty syringe until all the doses contained in the medical container are
removed. For each new withdrawal of product, the user rotates the selecting
member so as {0 put the opening in alignment with a new through hole and with
a new chamber, not yet used and therefore not yet submitted to ambient and/or
contaminating air. He then repeats the withdrawal step described above. The



I n enbodi ments, the pierceable elastoneric piece conprises a flat
cylinder provided in the central region of its distal surface with a
plurality of flexible distal radial tentacles capable of deflecting
proxi mally, each tentacle facing a radial channel, said tentacle
closing said radial channel when in a non deflected state, and

| eavi ng sai d radial channel open when ift a deflected state. This
tentacle acts as a non return valve avoiding all back flow of the
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many doses of product remain in the medical container or how many doses are
already removed from the medical container. Such an indicator also provides
insurance for the user that he is using a new chamber not yet used.

In embodiments, the pierceable elastomeric piece is made of a gas
and liquid impermeable material capable of flexing under pressure. The
pierceable elastomeric piece may show a hardness ranging from about 10 fo
about 100 Shore A, preferably from about 40 to about 70 Shore A, measured
according to standard DIN 53505.

Suitable materials for the pierceable elastomeric piece of the
adaptor of the invention include natural rubber, acrylate-butadiene rubber, cis-
polybutadiene, chloro or bromobutyl rubber, chlorinated polyethylene
elastomers, polyalkylene oxide polymers, ethylene vinyl acetate, fluorosilicone



terpol ynmers, butyl rubbers, polyisobutene, synthetic polyisoprene
rubber, silicone rubbers, styrene-butadi ene rubbers,

tetrafl uoroethyl ene propyl ene copol yners, thernopl astic-copol yesters,
therno-pl astic elastoners, or the Iike or a conbination thereof

In enbodinents, t he plerceable el astonmeric piece is self-resealing.
By "self-resealing" it is nmeant that thé el astomeric piece closes
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as descri bed above. present i nvention w | now

descri bed ithegpdanter ofidhgi inveation 'W{U‘f‘%egyﬂmqt@vxpﬂg'sﬁé’é%ﬁq pRateral arvdpber.
t he appendegiighh@wubBar, itiferid-glastic elastomers, or the like or a combination thereof.

In embodiments, the adaptor comprises a blister surrounding said
adaptor in a storage state. The blister allows maintaining sterility of the adaptor
during shelf-life, i.e. before securing the adaptor onto the medical container.
The user then removes the blister before mounting the adaptor on the medical
container.

In embodiments, the adaptor is provided with an air inlet having a
filter, for allowing decontaminated air to enter the medical container; For
example, the filter may have a pore size of approximately 0.22 microns.

Another aspect of the invention is an assembly comprising a
medical confainer having a collar closed by a septum, said septum having an
outer surface directed towards the outside of the medical container, and an
adaptor as described above.

The present invention will now be described in greater detail based
on the following description and the appended drawings in which :



8 Figures 1A-1C are respectively a perspective view, a
partial side view and a partial cross section view of a conventional
vial on which the adaptor of an enbodi nent according to the invention
is to be nounted, Figures 2A-2C are respectively a
perspective view fromthe top, a perspective view fromthe bottom
and a cross section vi ew of an enbodi rreﬁt of an adaptor of the

i nventi on, 5 élsa ctlve vie fromthet%
the tubul ar body of {Qf%e fl args r p&ﬁ yprg@pec Ve view rg

is a per sp%wm@aewaﬂr@mrbh@ deatioomielv dhe poeverdmibe vd! asit avidch dhe

| ece of t a
IBer spect i v%?\?ﬁgqe}v% n@%ﬁg&?&gﬁ%@g@ﬁ% 10 e mgenion 'Eltgﬁe O?uﬁ‘%d
adapt or of Figures Bgyupes 2A- C are reSp%Wma@ersp%ctw@r‘angfrcDmetheutew, a
fromthe top Qledile il §nh e %H@ﬁ{ 2Pl 4 BRoRdantieh \ﬁ?éw%fg#f Ebdb8meént

Fi gure 7A nd /B are respectively a perspective view and Cross
section vi é%ﬁ/aﬁfaqafﬁ)éora@cébﬁdﬁv%ﬁ'oﬁl gures 2A-2C once secured on the

collar of a vial duFidige® W &hsbrep@dtivet @®w from the top of the tubular body of
the adaptor of Figures 2A-2C,

Figure 4 is a perspective view from the bottom of the pierceable
elastomeric piece of the adaptor of Figures 2A-2C,

Figure 5 is a perspective view from the top of the intermediate
piece of the adaptor of Figures 2A-2C,

Figure 6 is a perspective view from the {op of the selecting member
of the adaptor of Figures 2A-2C,

Figure 7A and 7B are respectively a perspective view and a cross
section view of the adaptor of Figures 2A-2C once secured on the collar of a
vial during a withdrawal step.

With reference to Figures 2A-2C is shown an adaptor 210 of the
invention intended to be coupled to a vial 1 of Figures 1A-1C in order to remove
doses of product from the vial 1 with an injection device in good hygienic
conditions.

The adaptor 210 has a longitudinal axis A and comprises a tubular
body 220, a pierceable elastomeric piece 230, an intermediate piece 240 and a
selecting member 250.

With reference to Figures 2A-C and 3, the tubular body 220 will
now be described in details. The tubular body comprises a tubular element 221
closed at its distal end with a transversal wall 222. The transversal wall 222 is
provided with a central hole 223 from which extends a hollow spike 224 in the
distal direction : as shown below, the hollow spike 224 will provide a passage
for the fluid contained in the vial 1 once the adaptor 210 is secured on the vial 1
and the hollow spike 224 pierces the septum 4 of the vial 1. Extending
proximally from the transversal wall 222, is present a plurality of chambers 225,
ten of them on the example shown, which are circumferentially distributed.
Each chamber 225 is connected fo the central hole 223 and hollow spike 224
via a radial channel! 226.



Wth reference to Figures 2A-2C is shown an adaptor 210 of the
invention intended to be coupled to a vial 1 of Figures 1A-1C in
order to renove doses of product fromthe vial 1 with an injection
device in good hygienic conditions. The adaptor 210 has a
| ongi tudi nal axis A and conprises a tubular body 220, a pierceable
el astoneric piece 230, an internedi ate |ece 240 and a selectlng
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according to standard DI'N
elastomers, polyaikylene omde polymers, ethylene vinyl acetate, fluorosilicone

rubbers, hexafluoropropylene-vinylidene fluoride-tetrafluoroethylene
terpolymers, butyl rubbers, polyiscbutene, synthetic polyisoprene rubber,
silicone rubbers, styrene-butadiene rubbers, tetrafluoroethylene propylene
copolymers, thermoplastic-copolyesters, thermo-plastic elastomers, or the like
or a combination thereof.

Preferably, the elastomeric piece is self-resealing and it
automatically seals the hole produced by the piercing of the needle,
automatically and rapidly, for example in less than 0.5 seconds, once the
needle is removed from the elastomeric piece. This automatic closure step may
occur a high number of times, for example as many times as necessary for
removing the numerous doses of products present in the multidose vial 1.



Suitable materials for the pierceable elastoneric piece 30 of the
adaptor of the invention include natural rubber, acryl ate-butadiene
rubber, cispol ybutadi ene, chloro or bronobutyl rubber, chlorinated
pol yet hyl ene el astoners, pol yal kyl ene oxi de pol ynmers, ethyl ene vinyl
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fIuoride-tetrafluoroethylene terpolynerg) butyl rubbers,
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Wth such a system the totality of the through holes 242 may be used
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the vial 1.. The user then introduces the needle 5 of the injection device 100
inside the opening 253, then inside the through hole 242 facing said opening
253 : he then continues pushing on the needle 5 which pierces the pierceable
elastomeric piece 230. During this step, the needle 5 mechanically rubs against
the material forming the elastomeric piece 230 and it is naturally cleaned, as
the potential bacteria are wiped out from the needle 5 when said needie 5
penetrates the elastomeric piece 230.

In addition, once the needle 5 protrudes out of the elastomeric
piece 230 of the adaptor 210, it enters in the chamber 225 aligned with the
through hole 242 used. As the chamber 225 being filled with decontaminated
air and the needle 5 has been cleaned by the pierceable elastomeric piece 230,
the dose removal can thus take place with good hygienic conditions without any
contamination of the needle 5 or of the product to be withdrawn from the vial 1..
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In the embodiment shown, the vial 1 is maintained under negative
pressure from the first dose removal to the last one. In other embodiments not
shown, an air inlet may be provided for example with a filter, in order to allow
decontaminated air to enter inside the vial 1. If a filter is used, the pore size
would be approximately of 0.22 microns fo ensure efficient filiration of the air.

The user may repeat the step described above for the next
withdrawal of product, after having rotated the selecting member 250 so as to
use a through hole 242 and chamber 225 not yet used. For example, after
having withdrawn the dose corresponding to digit “1” as shown on Figure 2A,
the user rotates the selecting member 250 in order to put the opening 253 face



| ndeed, with the adaptor 210 of the invention, the septum4 of the
vial 1 is pierced only once, by the holl ow spi ke 224. The adaptor 210
therefore acts as a protection of the septum 4 during the whole
lifetime of the vial 1, nanely until all the doses of product
contained in the vial 1 are renoved. The adaptor of the
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decontam nated air and each cl osure nenber being in a | ocked state in
a storage state of said adaptor, sai d tubul ar body
further receiving an internedi ate piece (240) located proximally with
respect to said pierceable elastonmeric piece, said internedi ate piece
conprising a plurality of circunferentially distributed through hol es
(242), each through hol e being aligned on one chanber of said
plurality of chanbers,



a selecting nenber (250) |ocated proxinmally with respect to said

I nternmedi ate piece, said selecting nenber conprising a closure wall
(251) provided with one opening (253), said sel ecting nenber being
capable of rotating with respect to said internediate piece, so that
said opening is capabl e of being successjvely aligned with each of

sai d through hol es, - agri pﬁ ng menber (227) for securing
the adaptor to the nedical container, so that the distal surface of
said transversal wall is brought in contact with the outer surface of

sai d septum when sai d adaptor is sec@OleAlM® said nedical container
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Wi th. said radial channel, each chamber being filled with decontaminated air and
each closure member being in a locked state in a storage state of said adaptor,

- said tubular body further receiving an intermediate piece (240)
located proximally with respect {o said pierceable elastomeric piece, said
intermediate piece comprising a plurality of circumferentially distributed through
holes (242), each through hole being aligned on one chamber of said plurality
of chambers,

- a selecting member (250) located proximally with respect to said
intermediate piece, said selecting member comprising a closure wall (251)
provided with one opening (253), said selecting member being capable of
rotating with respect to said intermediate piece, so that said opening is capable
of being successively aligned with each of said through holes,

- a gripping member (227) for securing the adaptor to the medical
container, so that the distal surface of said transversal wall is brought in contact
with the outer surface of said septum when said adaptor is secured on said
medical container and said hollow spike pierces said septum.

2. The adaptor (210) of claim 1, wherein the pierceable elastomeric
piece comprises a flat cylinder (231) provided in the central region of its distal
surface with a plurality of flexible distal radial tentacles (232) capable of
deflecting proximally, each tentacle facing a radial channel, said tentacle
closing said radial channel when in a non deflected state, and leaving said
radial channel open when in a deflected state.



6. The adaptor of claimb5, wherein said selecting nenber conprising a
tubul ar wall (252) receiving a lateral wall of said internediate

pi ece, the indicator system conprises a w ndow (254) provided on said
tubul ar wall of said selecting nenber, said wi ndow facing a different
information data | ocated on said |lateral wall of said internediate

pi ece, each tine said opening is ali gneH5 with a new through hol e

after rotation of t e eIe n r, Wt spect t
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9. said plurality of through holes, said opening is aligned with.

6. The adaptor of claim 5, wherein said selecting member
comprising a tubular wall (252) receiving a lateral wall of said intermediate
piece, the indicator system comprises a window (254) provided on said tubular
walil of said selecting member, said window facing a different information data
located on said lateral wall of said intermediate piece, each time said opening
is aligned with a new through hole after rotation of the selecting member with
respect to said intermediate piece.

7. The adaptor (210) of any one of claims 1 to 6, wherein the
pierceable elastomeric piece is self-resealing.

8. The adapter (210) of any one of claims 1 to 7, wherein the
pierceable elastomeric piece is made of a material selected from synthetic
polyisoprene, natural rubber, silicone rubber, thermo-plastic elastomers, or the
like or a combination thereof.

9. The adaptor of any one of claims 1 to 8, further comprising a
blister surrounding said adaptor in a storage state

10. Assembly comprising a medical container (1) having a collar (3)
closed by a septum (4), said septum having an outer surface (4a) directed
towards the outside of the medical container, and an adaptor (210) according to
any one of claims 110 9.



