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A reusable container (110) for the sterile transfer of pharmaceutical recipients (112), in particular of syringe bodies (114), Is

proposed. The container (110) comprises an outer case (116) and
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a sterilizable interior (118, 124), wherein the interior (118, 124)
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(57) Abrege(suite)/Abstract(continued):
IS microbially isolated from the environment of the container (110). The interior (118, 124) has at least one holder (126) for

accommodating at least one nest (128) for storing a plurality of pharmaceutical recipients (112). The nest (128) can be removably
accommodated In the holder (126). The container (110) further has at least one container door (1/70) for removing or introducing
the nest (128) into the Interior (118, 124) and at least one lock (17/6) for coupling the container (110) to a sterile space (180). The
lock (176) Is configured In such a way that, after coupling to the sterile space, It Is possible to open the container door (170) without

substantially suspending sterility.
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Abstract

A reusable container (110) for the sternile transfer of pharmaceutical recipients (112), in
particular of syringe bodies (114), 1s proposed. The container (110) comprises an outer
case (116) and a sterilizable interior (118, 124), wherein the interior (118, 124) is microbi-
ally 1solated from the environment of the container (110). The interior (118, 124) has at
least one holder (126) for accommodating at least one nest (128) for storing a plurality of
pharmaceutical recipients (112). The nest (128) can be removably accommodated in the
holder (126). The container (110) further has at least one container door (170) for remov-
ing or introducing the nest (128) into the interior (118, 124) and at least one lock (176) for
coupling the container (110) to a sterile space (180). The lock (176) 1s configured in such a
way that, after coupling to the sterile space, it 1s possible to open the container door (170)

without substantially suspending sterility.
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Transfer container for pharmaceutical recipients

Field of the invention

The invention relates to a reusable container for the transfer of sterile pharmaceutical re-
cipients. The invention further relates to a transfer system for the sterile transfer of phar-
maceutical recipients and also to a method for filling pharmaceutical recipients with at
least one pharmaceutical medium. Containers, transfer systems and methods of this type
may be used in particular in the field of the manufacture and/or bottling of pharmaceutical
recipients, such as for example medicaments, diagnostic agents or the like. However, as a
matter of principle, the invention can also be used in other sectors requiring a transfer of
any type of low-germ or sterile recipients, for example in the fine chemicals sector or in

the food industry sector.

Prior art

The transfer of recipients under sterile conditions is important in many areas of natural
science and technology. Examples of this include, as stated herembefore, pharmaceutical
production or bottling in which medicinal products (for example pharmaceutical agents,
pharmaceutical composition preparations, diagnostic agents, diagnostic agent-containing
preparations and/or therapeutic media) are poured into suitable recipients. A further possi-
ble area of application is the treatment or handling of biological samples. Further areas are
the foodstuff industry which also requires at least a iow germ count. Pharmaceutical pro-
duction will be described hereinafter without restricting possible further applications of the

1nvention.

In the pharmaceutical industry, a large number of bottling technologies are used for manu-
facturing in particular filled single-use syringes, known as ready-to-use syringes, under
aseptic, 1.¢. at least largely germ-free, conditions. As a matter of principle, a distinction is
drawn 1n this case between what are known as line filler technologies and what are known

as tray filler technologies, although further bottling techniques can also be used. The pre-
sent invention relates in particular to tray filler technologies, but can also be used for other

bottling technologies, for example line filler technology.

In tray filler technology, unfilled, initially non-sterile syringe bodies (what are known as
ready-to-fill syringe bodies) are introduced at a packaging supplier's factory into what are
known as trays which are conventionally made of plastics material. The trays are in this
case conventionally embodied as upwardly open shells having a raised edge. These trays
are equipped with internal plastics material racks (also referred to as a nest) into which the

previously cleaned and closed-tipped syringe bodies are inserted with the tip hanging
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downward. The trays with the racks and the syringe bodies are then generally covered or
closed with a plurality of layers of foils which are loose or welded to the tray (a type of
shell) and subsequently sterilized generally with ethylene oxide or if appropriate other me-
thods. The multiple covering or closing prevents microbial contamination after the sterili-
zation. The sterile syringe bodies packaged in this way in the trays are then delivered to the
pharmaceutical agent manufacturer and/or the bottling factories. There, the trays are
opened for filling the syringe bodies under aseptic clean room and handling conditions and
the syringe bodies are generally brought together with the tray and rack to a special bot-
tling machine (tray filler machines). There, the syringes are then filled and closed after
filling — generally while still in the tray or rack or nest. The filled, closed syringes are sub-
sequently, during what is known as “de-nesting”, removed from the trays, generally by
machine, and further processed. The trays and racks are left behind, as are the protective

toils, all of which are generally not reused and constitute considerable waste.

An example of a document describing conventional bottling technologies of this type 1s DE
44 19 475 Al. Said document describes methods which relate in particular to tray filler
technology, so that reference may be made to said document for further details of possible
bottling processes and tray filler technology. DE 44 19 475 A1l discloses a means for re-
moving the covering of storage boxes, such as can for example be used as trays 1n tray fil-

ler technology:.

However, DE 44 19 475 Al already makes some of the drawbacks of known technologies
apparent. Thus, the large-scale handling of the previously used, welded trays equipped
with a plurality of protective foils is extremely costly. Special devices, such as for example
the device described in DE 44 19 475 A1, have to be used in order to open the outer pack-

agings of the sterilized syringe bodies and in order to remove the nests from the trays.

Furthermore, the trays equipped with as-yet-unfilled syringe bodies (or if appropriate other
primary packagings) take up a lot of storage space. Furthermore, special bottling machines

(tray fillers) are required that are specially designed for filling the syringe bodies which
reach the bottling station in the trays.

A turther drawback of the above-described method, which is becoming increasingly impor-
tant, 1s the large amount of waste incurred in this method. Thus, the single-use outer pack-
agings, which are disposed of after the removal of the syringe bodies or the trays, are valu-
able raw materials which are generally wasted without being used. This not only consti-
tutes a considerable cost factor, but can also cause considerable environmental problems in
large-scale bottling operations.
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US 2003/0235511 A1l describes a method for sterilization by means of chemical vapors.

This method uses a sterilization chamber which 1s connected to a vacuum pump and a va-

porizer. The articles to be sterilized are inserted in trays or containers. The trays or con-
tainers are then encased with a permeable material which 1s permeable to the sterilizing
vapors. This method thus also displays the above-described drawbacks that the method 1s
associated with a large amount of waste and would require for large-scale use costly de-

vices which remove the casings.

A further important point in a large-scale implementation of bottling technologies is the
reversibility of the methods. If for example the bottling, be 1t 1n a line filler or 1n a tray
filler installation, has to be briefly interrupted, for example on account of technical mal-
functions, then 1t should be readily possible to return the recipients to be filled to the trans-
fer container used and to temporarily store them there without the recipients thereby be-

coming contaminated and without costly devices being required for this purpose. The
above-described methods of DE 44 19 475 Al or US 2003/0235511 A1l do not satisfy

these requirements, as 1n this method a costly renewed casing would be required during a

return to the containers.

DE 1 017 454 A proposes a method for the sterile packaging of liquids, in particular milk,
in which presterilized packaging matenal 1s supplied 1n closed containers in the form of
cartridges to a sterile cabin. In this case, a closed removal end of the cartridge is coupled to
a likewise mitially closed entrance opening to the sterile cabin for the packaging material
via a separately sterilizable coupling space which 1s closed on all sides. By way of exam-
ple, said document states how the packaging matenal in the form of cups, which can be
placed one 1nside another, 1s accommodated in the cartridge. However, this method is not
suitable either for ensuring the above-described temporary storage in the event of an inter-
ruption to the bottling process, as the described process of accommodating in cartridges in
many cases does not allow the removal to be reversed. In addition, although the described
cartridges are suitable for milk recipients, they can lead in the case of sensitive glass re-

cipients, which usually cannot be placed one inside another, to damage and even soiling
caused by splinters of glass.

Object of the invention

The object of the present invention is therefore to provide a device and a method which
avoids the drawbacks of the devices and methods known in the art. In particular, the inven-
tion 1s intended to allow a sterile transfer of pharmaceutical recipients from a first sterile
space to a second sterile space without the sterile atmosphere being substantially sus-

pended during this transfer, wherein at the same time the waste produced during the trans-
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fer 1s to be at least largely reduced. It should in this case as a matter of principle be possi-

ble to configure the transfer so as to be reversible even in the sterile state.

Description of the invention

This object 1s achieved by the invention having the features of the independent claims.
Advantageous developments of the invention are recited in the sub-claims. The wording of
all of the claims is hereby incorporated by reference into the content of the present descrip-

tion.

A basic 1dea of the present invention consists in the possibility of resolving the dilemma,
on the one hand, of wishing to dispense with costly sterilization of the pharmaceutical re-
cipients in bottling lines and, on the other hand, of having to ensure sterility at the bottling
site by using a suitable reusable container. The reusability of the container, which can take
place for example as a result of the selection of suitable, multiply sterilizable materials
which are able to withstand the mechanical loads during transfer, also prevents waste

caused by single-use packagings.

A reusable container for the sterile transfer of pharmaceutical recipients, in particular of
syringe bodies, 1s therefore proposed. The pharmaceutical recipients can for example con-
tain syringe bodies, ampules, phials, bottles, glasses or similar recipients which are suitable
for accommodating solid and/or gaseous and/or liquid ingredients. As stated above, the
term “pharmaceutical” includes 1n this connection both diagnostic media and media with
active substances for causing at least one medicinal effect. However, the invention, in par-
ticular the proposed container, is as a matter of principle not restricted to pharmaceutical

recipients.

The container comprises at least one outer case with a sterilizable interior. The term “ster-
1izable” reters in this case to the fact that the container displays at least extensive resis-
tance to at least one common sterilizing method. In particular, this may be resistance to
thermal sterilization (for example up to a predefined minimum temperature, for example a
temperature above 80 °C) by means of hot air and/or superheated steam. For example,
typical hot air sterilization can include exposure to temperatures in the range of from 180
°C to 340 °C. Alternatively or additionally, this may also be at least extensive resistance to
sterilization by ray sources (for example electromagnetic ray sources, in particular UV
light, and/or radioactive ray sources, such as for example gamma ray sources) or resistance
to suitable chemicals for the sterilization, for example by means of gases or other fluid
media, for example ethylene oxide, hydrogen peroxide, formaldehyde or the like. Prefera-

bly, this at least partial resistance is configured in such a way that a large number of sterili-
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zation cycles of this type are possible without the container (1.e. the outer case and/or com-
ponents accommodated inside the container, for example an mnner container) experiencing

a change (for example surface, shape or material changes).

The interior is microbially i1solated from the environment of the container. In order to bring
about this 1solation, the container can for example have suitable sealing elements, for ex-
ample rubber seals or the like, which 1n principle prevent microbial impurities from infil-
trating the container. The term “in principle” refers 1n this connection to an optimization,
corresponding to the conventional standard, of the prevention of the infiltration of micro-
bial impurities in which no microbial impurities infiltrate the interior over a period of time
which is required in practice and under conventional conditions which are required for
transferring and storing the pharmaceutical recipients (for example a few hours up to a few
months, under fluctuating environmental conditions (e.g. temperature, air pressure) and

also under mechanical loads).

The interior has at least one holder for accommodating at least one nest for storing a plural-
ity of pharmaceutical recipients. As described above, this nest can for example comprise a
planar plate which may also be referred to as the “nest body”. The nest body, which can be
configured 1n a substantially planar manner, can then have a plurality of openings for in-
troducing, for example suspending, the pharmaceutical recipients. These openings can for
example be arranged 1n a regular matrix, in a linear arrangement or in a hexagonal, espe-
cially compact arrangement. The nests can for example be made of one or more materials
which are resistant to sterilization, for example sterilization of the above-described type,
for example appropriate plastics materials (for example fluorinated plastics materials, in
particular polytetrafluoroethylene or PTFE) and/or of metals, ceramics, composite materi-
als or the like. It 1s particularly preferable if the container is configured in such a way that
the container can accommodate a large number of nests of this type, so that sterilized
pharmaceutical recipients can be transferred in a particularly efficient manner, preferably
in quantities of from several 100 to several 1,000. The at least one holder can accordingly
comprise a holder which 1s adapted to the at least one nest, for example rails, hinges, de-
pressions or the like; this ensures a safe (for example substantially vibration-free and slip-
proof) and preterably reversible transferring of the nests or pharmaceutical recipients. In
particular, the holders are to be configured in such a way that the nests are mounted so as

to be removable (for example retractable and/or extendable) therefrom.

The transter of the nests under sterile conditions requires as a matter of principle no casing,
in particular no microbially tight casing, of the nests. Accordingly, the method using the

container 1s carried out preferably without using a casing. Such a casing is undesirable in
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the sense of the above-mentioned reduction of waste and further industrial processability

which 1s as straightforward as possible.

The container further has at least one container door for removing and/or introducing the
nest into the interior. This container door can as a matter of principle be configured in a
large number of known ways, for example as a folding door, sliding door or the like. In this
case, the door 1s configured in such a way, for example by means of suitable sealing ele-
ments, that the interior 1s still microbially 1solated from the environment of the container
when the door 1s closed. It 1s particularly preferable if this container door 1s arranged on
the upper side and/or, preferably, on a side wall of the container (for example an end face
of a cuboid container). This container door can 1n particular comprise a pivoting door, 1n

particular an outwardly opening pivoting door, in particular a bulkhead.

Additionally, the container comprises at least one lock for coupling the container to a ster-
ile space. The term “a lock™ refers 1n this case to any desired coupling mechanism allowing
mechanically stable connection of the container to a sterile space. Examples of this include
bayonet closures, although other types of locks are also possible, for example locks with
corresponding lock hooks, slides, flaps or the like. The person skilled in the art is as a mat-
ter of principle familiar with locks of this type from other technical sectors. However, ac-
cording to the mnvention, the lock of the container is configured 1n such a way that, after
coupling to the sterile space, 1t 1s possible to open the container door at least without sub-
stantially suspending sterility. This opening of the container door can in particular take
place from the sterile space. The term “at least without substantially suspending sterility”
refers 1n this case in particular to the fact that the lock, when coupled, is microbially
shielded by the container door from an outer region surrounding the container (which is
located outside the sterile space). For this purpose, the lock can for example again com-
prise at least one appropriate seal, for example a seal using a metal ring or metal frame, a
plastics material ring or plastics material frame or a seal using a rubber ring or rubber
frame. Other types of seals are in this case also possible in principle. It goes without saying
that the term “at least without substantially suspending sterility” does not in this case rule
out the possibility that microorganisms accommodated in the (preferably low) volume
which 1s formed after the coupling of the container to the sterile space between the con-
tainer door and the sterile space may be contained. This volume can if appropriate be addi-
tionally sterilized before the container door is opened and/or be emptied, for example by
evacuation by means of a suitable evacuation device. This could optionally ensure sterility

during the transfer between the container and the sterile space.

The described container can thus be used in such a way that the transfer of pharmaceutical

recipients to the sterile space preferably dispenses with trays and multiple protective foils.
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The pharmaceutical recipients can thus for example be cleaned at the supplier's factory and
for example be pretreated as required (for example closed at the syringe tip by a cap). The
pharmaceutical recipients can also additionally be closed, after introduction into the nests
or beforehand, with thin protective foils at their ends, thus allowing additional protection

from the infiltration of all types of floating particles to be ensured.

The pharmaceutical recipients, in particular the syringe bodies, can be cleaned and/or ster-
il1ized prior to introduction into the container or be sterilized after introduction in the inte-
rior of the container. The 1nterior per se can also be cleaned and/or sterilized before the

contents are introduced into the container.

The interior of the container comprises, depending on its size and the pharmaceutical re-
cipients, preferably a few hundred or more pharmaceutical recipients and thus generally
replaces a large number of trays. The closed container, which 1s internally sterilized along
with 1ts contents, can for example be brought from the manufacturer of the recipients up to
the pharmaceutical agent manufacturer or to the bottling factory for filling with the phar-
maceutical medium. On the pharmaceutical agent manufacturer's premises or at the bot-
tling factory, the container 1s for example brought to a sterile space and coupled there to a
lock (referred to hereinafter as the “sterile lock™) of the sterile space. Afterwards, the con-
tainer 1s opened, for example automatically, semiautomatically or by hand, and its interior
1s exposed along with the contents toward the sterile space 1n such a way that the sterility

of the inside of the container along with its contents remains at least largely ensured.

The contents of the container, 1.e. the nests and the pharmaceutical recipients, can be re-
moved 1n different ways, for example by removing the pharmaceutical recipients from the
nests, the nests remaining wholly or partly in the interior of the container. Alternatively,
the nests can also be removed together with the pharmaceutical recipients from the con-
tainer or an inner container thereof. Furthermore, the nests can also be extended together
with the pharmaceutical recipients from the container or an inner container, without being
completely removed. In a further alternative, the container contains an inner container in-
side which the holders are accommodated for accommodating the at least one nest. In par-
ticular in this alternative, but also 1n other embodiments, it is particularly advantageous if
the nests do not contain an individual, for example microbially tight, casing. The container
door should then be configured in such a way that the inner container is reversibly remov-
able from the interior of the container. In this case, the inner container can be removed
from the container along with the nests and the pharmaceutical recipients contained therein

and brought for example to the sterile space.
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If the nests are removed from the container or the inner container thereof along with the
empty pharmaceutical recipients, then the nests can be brought up to or onto a bottling line.
For this purpose, it is particularly advantageous if the nests do not contain any individual
microbially tight casing. Suitable molded parts can allow the nests to be processed on what
is known as a conventional line filler bottling machine. Line filler bottling machines are a
common pharmaceutical manufacturing technology. An operator's own tray filler bottling

machine 1s thus generally not required, but can also be used as a matter of principle.

The pharmaceutical recipients can be filled, if appropnate after removal of an additional
seal (such as for example the above-mentioned thin protective foil for preventing the infil-
tration of particles or other impurities), filled and then closed by means of a common tech-
nology, for example with plugs or other closures. The closed pharmaceutical recipients
filled in this way are then for example removed from the nests by means of a common “de-

nesting technique”.

As an alternative to supplying nests up to or onto the bottling line, the empty pharmaceuti-
cal recipients can be removed from the nests before entering the bottling line and placed
onto the bottling line individually or in groups. This alternative is advantageous in particu-
lar when the pharmaceutical recipients in the nests are arranged 1n a geometry which does
not allow the nests to be processed along with the syringe bodies on a conventional bot-
tling line without additional complex machinery. For these method alternatives too, it is
advantageous if the nests do not contain an individual, 1n particular microbially tight, cas-

Ing.

Empty nests can then be returned to a container or an inner container, the inner container
then for example being introduced into a container again. For this purpose, use may be
made of either the same container and/or inner container from which the nests were previ-
ously removed or else a second container with an inner container. The requirements in
terms of sterility are no longer as stringent in this regard as in the delivery of the unfilled
pharmaceutical recipients. The container equipped with empty nests, with or without an
Inner container, 1s then locked out of the sterile space or undocked from the lock thereof in
a suitable manner, preferably while maintaining aseptic clean room conditions. The con-
tainer can then be transported back to the manufacturer of the pharmaceutical recipients

and re-equipped there (if appropriate after cleaning) with empty pharmaceutical recipients.

In particular 1n the event of interruptions to the bottling process, the nests can preferably be
temporanly returned from the sterile space to the container and/or the inner container while
maintaining sterility. The nests can in this case contain as-yet-unfilled recipients, for ex-

ample syringe bodies, but can also contain syringe bodies which have already been at least
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partly filled. The container equipped in this way can preferably be temporarily closed and
even undocked from the sterile space. Later, the container can preferably if appropriate be
redocked, 1t 1t was undocked, to the lock and can be opened 1n order to remove the nests
for continuing the bottling process or to remove from the nests both the recipients which
are still empty and the recipients, in particular syringe bodies, which have already been
filled. This reversibility of the removal of nests from the container and/or inner container
and also the alternative removal of syringe bodies from the nests requires, above all in an
automatic or semiautomatic removal technique, a suitable arrangement of the openings for
accommodating the syringe bodies in the nests. Full reversibility generally presupposes
that neither the nests nor the individual syringe bodies have an individual casing. Accord-
ingly, 1t 1s preferable if the nests are introduced into the container, in particular into the
inner container, without an additional casing, in particular without an individual, closed
casing. In the proposed technology, the direct waste formed is preferably merely if appro-
priate the thin protective foils for temporarily protecting the open empty pharmaceutical

recipients.

The above-described container can be advantageously configured in various ways, wherein
the advantageous developments described hereinafter can be implemented individually or

1in combination.

A first preferred configuration relates to the lock itself. Thus, the lock can for example
comprise at least a first lock part which 1s connected to the outer case outside the container
door and at least partly surrounds the container door. The coupling to the sterile lock of the
sterile space, 1n particular a first sterile lock part surrounding a sterile space door, can be
coupled by means of this first lock part. Furthermore, the container can comprise at least a
second lock part which is connected to the container door. This second lock part can be
coupled to a second sterile lock part connected to the sterile space door. Double couplings
of this type are for example known from the nuclear engineering sector in which they are
reterred to for example as “La Calhéne” locks. La Calhéne locks of this type allow cou-
pling to take place particularly efficiently and without suspending sterility, as the first lock
parts and the second lock parts are for example each at the same time connected to their
mating parts. The sterile space door and the container door can be opened at the same time
as a result of the coupling of the second lock parts which are each connected thereto. This
coupling technique i1s particularly advantageous for the above-described possible reversion
of the unloading of the container and/or inner containers, for example in the case of the

interruption of a pharmaceutical bottling process.

Further advantageous configurations of the container emerge with regard to the interior

thereof. Thus, the at least one interior can for example, as described above, comprise an
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inner container which can be accommodated 1n the intertor. This inner container is prefera-
bly configured as a removable inner container, for which purpose devices for reversibly
accommodating the inner container can for example be provided. Like the outer container,
the 1inner container may for example also be of rectangular, polygonal, round or similar
geometrical shape or be configured with corresponding roundings. With regard to the ma-
terials which can be used, reference may be made to the above-described matenals, so that
for example metals (for example high-grade steel), ceramic, glass, plastics materials (in
particular fluorinated plastics materials, such as for example polytetrafluoroethylene)
and/or composites of materials of this type can be used both for the outer container and for
the inner container. In particular, the matenals, like the matenals of the outer container,
can be selected in such a way that the matenals are able to withstand the mechanical loads
occurring during use, transportation and storage and also multiple cleaning and/or steriliza-
tion cycles. In particular, the materials and the design of the container or the inner con-
tainer can be configured in such a way that they ensure the microbial purity of the inside of
the container. For this purpose, the materials can for example also contain additives which
cause microbial disinfection, such as 1s known for example from refrigerators. Thus, use
may for example be made of antibacterial substances which can for example be attached in

and/or on plastics material or metal surfaces.

In order to ensure improved sterilization, 1n particular by fluid media (such as for example
the above-described gases, vapors or liquids), the imnner container can be configured as an
open mner container, in particular as an inner container through which fluid sterilizing me-
dia can flow. For this purpose, although the inner container may for example display ap-
propriate mechanical stability, it can for example have corresponding openings allowing

sterilizing media to enter and/or tlow through or act on the interior.

The pharmaceutical recipients can for example be sterilized at the factory of the manufac-
turer of the recipients, for example in a second sterile space. However, alteratively or ad-
ditionally, the sterilization can also be carried out directly within the container, for exam-
ple by means of the above-described sterilizing media. For this purpose, in particular the
container, for example the outer container, can have at least one connecting opening for
introducing and/or discharging at least one fluid disinfecting or sterilizing medium into or
from the interior. The connecting opening can in particular be configured so as to be clos-
able, for example by an appropriate valve, and can in particular comprise at least one port
(for example a port with a standardized flange). In this way, appropriate sterilizing media
(for example gases or superheated steam) for cleaning and/or sterilizing the container inte-

riors can be introduced and discharged therefrom again.
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In order to allow mmproved blending of the atmosphere in the container interior, for exam-
ple during sterilization and/or later during transportation, one or more ventilation devices

can additionally be provided inside the container.

Furthermore, the container can have, likewise in order to etfect sterilization or disinfection,
at least one opening, preferably an opening which can again be closed (for example again
by means of a suitable valve), for introducing a radiation source into the interior. As de-
scribed above, this radiation source can for example comprise an intensive light source (for
example an ultraviolet light source), a differently configured, electromagnetic ray source, a
radioactive ray source (for example an alpha, beta or gamma source or a combination of
ray sources of this type). The container can be configured in such a way that this ray source
can be introduced only temporarily via the opening in this container or the container can
completely and integrally comprise a ray source of this type for disinfecting and/or steriliz-
ing the intenior or the pharmaceutical recipients. Alternatively or additionally to the afore-
mentioned possibilities, 1t 1s furthermore possible to configure the container with at least
one temperature control device for heating and/or cooling the interior. Appropriate radiant
heaters and/or differently configured heating means can for example be provided for this

purpose, wherein the heating can for example be carried out up to thermal disinfection.

Furthermore, the container or the interior thereof can be completely isolated from the outer
region, for example by pressure-tight and/or vacuum-tight partitioning. However, as stated
above, substantially all that i1s required 1s to ensure microbial shielding. For this purpose,
the container can for example further comprise at least one microbial filter for filtering
atmosphere circulated in the interior and/or for filtering fluid media, in particular air, infil-

trating the interior.

The described container 1n one of the described configurations is in particular to be suitable
for transportation, for example from a manufacturer of the pharmaceutical recipients to a
medicament manufacturer and/or bottling factory. For this purpose, the container can for
example comprise a plurality of rolls, in particular rolls with braking means. The term
“rolls” refers in this case as a matter of principle to any desired types of devices for facili-
tating onward movement, 1.e., in addition to rolls as such, also wheels, gear wheels, run-
ners, rails or the like. In addition thereto, i.e. in particular in addition to a plurality of rolls,
the container can optionally also comprise a plurality of bearing feet for stationarily
mounting the container, for example in the form of non-rolling feet for stationarily mount-
ing the container. This allows the load on the container rolls to be relieved during the stor-
age of heavy containers and for example accidental rolling-away to be prevented. The
bearing feet can for example be configured as extendable bearing feet which are brought

into contact with the ground during stationary storage.
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It 1s particularly preferable if a large number of the described containers can be transported
individually or jointly. For this purpose, the proposed container can for example have outer
shaped profiles which are configured in such a way that a plurality of containers can be
stacked. For example, the containers can accordingly have corresponding depressions into
which the bearing feet and/or rolls of adjacent, in particular upwardly adjoining containers
can accommodate. In this way, it 1s possible to ensure safe stacking or safe storage, trans-
portation, onward movement and operation of individual or joined containers. Alterna-
tively or additionally, the container can further have at least one externally accessible cou-
pling for coupling a transport means, for example a hook or crane hook or transport hook.

Couplings of this type can for example comprise lugs or more complex couplings.

As described above, the container can have an inner container. One or more horizontally or
vertically arranged rails or comparable suitable devices for reversibly accommodating
nests can be provided in the interior of the container or if appropriate the inner container.
The pharmaceutical recipients, which can serve as primary packaging bodies, can then be
accommodated 1n the nests. The interior of the container can further have, as described
above, devices for reversibly accommodating the removable inner container. In principle,
the inner container can be made of the same materials as for example the outer case of the
container, although a use of different materials, corresponding to different requirements, is
also possible. The described configurations with the connecting opening, the ventilation
device, the opening for introducing the radiation source, the radiation source itself, the
temperature control device, the filter, and the further configurations described with refer-
ence to the container as a whole can in particular also be specially applied to the inner con-
tainer. The inner container can in particular have rails or other suitable devices for accom-
modating the nests. The inner container, the outer container and the nests should in particu-
lar be designed in such a way that they ensure a plurality to a large number of cycles of
cleaning, loading with pharmaceutical recipients, sterilization, transportation to the phar-
maceutical agent manufacturer or bottler, unloading and return. In this way, the described
technology allows different bottling systems (for example line fillers, tray fillers) to be
supplied with ready-to-bottle primary recipients, allowing high flexibility of the described

containers.

In addition to the containers in one or more of the described configurations, a transfer sys-
tem 1s further proposed for the sterile transfer of pharmaceutical recipients to a sterile
space. The transfer system comprises at least one container according to one or more of the
above-described configurations, and also furthermore at least one sterile space. The term “a
sterile space” refers in this case to an at least partly closed-off or shielded space in which

increased freedom from germs prevails in relation to an exterior. This can for example be
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effected by appropriate locks, microbial filters, sterilizing means or the like. The sterile
space can 1n particular be configured as an accessible sterile space. The sterile space has at
least one sterile space wall with a sterile lock which can be coupled to the lock of the con-

tainer. The sterile space can for example have at least one bottling line for bottling at least

one pharmaceutical medium into the pharmaceutical recipients.

In addition to the container and the transfer system in one of the described configurations,
the invention further proposes a method for filling pharmaceutical recipients with at least
one pharmaceutical medium. The method can in particular be used for filling syringe bod-
ies, although other filling media and/or other types of recipients can also be filled. In par-
ticular, the method can be carried out using at least one container according to one or more
of the above-described exemplary embodiments, so that reference may largely be made to
the foregoing definitions and descriptions. The method according to the invention includes
the method steps described hereinafter. The steps can preferably be carried out in the indi-
cated order, although this is not compulsory. Furthermore, one or more of the described
method steps can also be carried out repeatedly, as well as simultaneously and/or with a
time overlap. In addition to the described method steps, the method can also have further,

non-mentioned steps.

In a first method step, a plurality of pharmaceutical recipients are manufactured. For ex-
ample, these recipients can comprise glass recipients, such as for example syringe bodies.
In addition to glass, other materials can also be used, for example ceramic, plastics materi-

als, paper or composite materials.

In a further method step, the pharmaceutical recipients are sterilized. This sterilization can
for example take place by means of sterilizing media (for example fluid sterilizing media,
for example sterilizing liquids and/or gases and/or superheated steam) of the above-
described type. Altematively or additionally, thermal sterilizing methods, sterilization by
radioactive radiation or sterilization by other types of radiation, in particular electromag-
netic radiation, for example UV radiation, can also be carried out, as can steam steriliza-
tions in general. As stated above, this sterilization can take place directly at the factory of
the manufacturer of the pharmaceutical recipients and/or after the pharmaceutical recipi-

ents have been introduced into a nest and/or a container.

In a further method step, the pharmaceutical recipients are introduced into at least one nest
for storing a plurality of pharmaceutical recipients. This nest is introduced into a reusable
container comprising an outer case with a sterilizable interior and a container door. The
interior is microbially isolated from the environment of the container and has at least one

holder for accommodating the at least one nest, preferably for accommodating a large
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number of nests. As described above, the sterilization can also take place after the accom-

modation of the nests with the pharmaceutical recipients in the interior.

Subsequently, 1n a further method step, the container filled in this way is brought to a ster-
1le space and coupled to the sterile space via at least one lock. With regard to the configu-
ration of the sterile space, reference may for example be made to the foregoing discussion.
In this case, the lock 1s configured in such a way that, after coupling to the sterile space, it
1s possible to open the door of the sterile space at least without substantially suspending

sterility.

After this coupling, the nest is transferred to the sterile space through the container door.
There, the at least one pharmaceutical medium can then be introduced into the recipients.
In this case, use may for example be made of a line filler installation in which the pharma-
ceutical recipients are successtvely filled. Alternatively or additionally, use may also be
made of what 1s known as a tray filler installation in which all of the pharmaceutical re-
cipients located in the nest or a plurality of these recipients are filled simultaneously or the

recipients are filled individually.

Atter the filling, the container, which is either empty or at least loaded with empty nests,
can, as described above, be uncoupled from the sterile space again and be returned, for
example to the site of manufacture of the pharmaceutical recipients and/or to a supplier, for

example a tray supplier.

As stated above, the method can also be configured for the case of an interruption to the
bottling process. Thus, it is particularly preferable if the method can optionally be config-
ured 1n such a way that at least one nest and/or at least one inner container, the latter with
or without nest, can be returned to the container. The at least one nest can in this case be
empty or equipped at least partly with pharmaceutical recipients. In this case, the recipients
may be as yet unfilled or else at least partly already filled. A return of filled and unfilled
recipients, for example a simultaneous return, is also possible. The container can then be
closed, selectively while maintaining the sterile and/or aseptic state of its interior and the
recipients located therein, and optionally be uncoupled, in particular undocked, from the
sterile space. As stated above, this return of the pharmaceutical recipients to the container
can 1n particular take place during an interruption to a bottling process. However, a return
of this type may also be advantageous in other situations. After the ending of the interrup-
tion to the bottling process or the other event triggering the return, the container can then
optionally be recoupled, in particular redocked, to the sterile space and the container can be
reopened toward the sterile space, so that the pharmaceutical recipients can be transferred

back to the sterile space and optionally resupplied there to a bottling process. In this me-
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thod vanant too, in which at least some of the pharmaceutical recipients are optionally re-
turned to the container, 1t 1s particularly preferable if the at least one nest does not have any

individual, closed casing.

Exemplary embodiments

Further details and features will emerge from the following description of preferred exem-
plary embodiments 1n conjunction with the sub-claims. In this regard, the respective fea-
tures may be realized in 1solation or jointly in combination. The invention 1s not limited to
the exemplary embodiments. The exemplary embodiments are 1llustrated schematically in
the figures. Like reference numerals 1n the individual figures denote in this case like or

functionally equivalent elements or elements corresponding to one another in terms of their

functions.

Specifically, in the drawings:

figure 1 1s a schematic sectional illustration of a container according to the

invention for the sterile transfer of syringe bodies;

figures 2A and 2B show two exemplary embodiments of various nests for accommodat-

ing syringe bodies; and

figure 3 1s a sectional 1llustration of a detail of a transfer system according to

the invention with a container coupled to a sterile lock.

Figure 1 1s a highly schematized sectional illustration from the side of an exemplary em-
bodiment of a reusable container 110 according to the invention for the sterile transfer of
pharmaceutical recipients 112. The pharmaceutical recipients 112 are configured in this
exemplary embodiment as syringe bodies 114 without limiting the possibility of the use of

further types of containers.

The container 110 has an outer case 116 which is configured in this exemplary embodi-
ment as a one-walled outer case 116. Double or multiple-walled configurations, for exam-
ple, are however also possible. The outer case can for example be made of one or more of
the above-mentioned materials and is intended in particular to ensure a dimensional stabil-
ity 1n order to withstand the mechanical loads during transportation (for example stacking
of a plurality of containers 110). Furthermore, the outer case 116 is to be able to withstand

intensive cleaning and if appropriate disinfecting or sterilizing processes.
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The outer case 116 encloses a sterilizable interior 118. Devices 120 for accommodating an
inner container 122 are accommodated in this interior 118. These devices 120 can for ex-

ample comprise rails, dovetail guides, fixing devices, threads, docking stations or the like.

The mnner container 122 1s 1n this simple exemplary embodiment according to figure 1 il-
lustrated merely 1 highly schematized form. In this case, the inner container 122 is con-
figured in this exemplary embodiment as a simple, cuboid container and is for example
likewise made of the materials of relevance to the container 110. The inner container 122
should also ensure dimensional stability, even during loading with pharmaceutical recipi-

ents 112. For example, the inner container 122 can again be made of high-grade steel.

The 1nner contamer 122 1s thus accommodated in the interior 118 of the container 110. The
inner container 122 has for its part an interior 124 in which holders 126 for accommodat-
ing nests 128 are arranged. These holders 126 can in turn comprise various types of hold-
ers, for example rails for inserting the nests 128 through an opening 130 for loading the

inner container 122.

The nests 128 serve to accommodate the syringe bodies 114. Figures 2A and 2B are plan
views of exemplary embodiments of nests 128 of this type. The nests 128 each have a nest
body 132 of flat configuration. The nest body 132 can be configured as a reusable nest
body and can accordingly comprise a dimensionally stable material which is resistant even
to multiple cleaning and disinfecting processes, for example a plastics material (for exam-
ple a fluorinated plastics material) and/or a metal, a ceramic or the like. Each nest body
132 has a large number of openings 134 for accommodating the syringe bodies 114. These
openings 134 are configured in the illustrated exemplary embodiments as round bores in
the nest body 132. In this case, figure 2A illustrates an exemplary embodiment of a nest
128 1n which one hundred and twelve openings 134 are arranged in a substantially rectan-
gular matrix with a hexagonal distribution. Every other row is in this case displaced from
the preceding row by half the distance of an opening. In this way, it is possible to ensure

optimum utilization of the space of the nest 128.

Figure 2B, on the other hand, shows a nest 128 in which the openings 134 are arranged in a

TOW,

The exemplary embodiments shown in figures 2A and 2B are just two of a large number of
possible exemplary embodiments of nests 128. Each container 110 or each inner container
122 preferably accommodates a large number of nests 128 of this type, so that for example
each container 110 can be filled with several hundred to over 1,000 syringe bodies 114.

The shape of the nests 128 can in particular also be adapted to the bottling plant to be
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loaded, wherein for example the arrangement in rows according to figure 2B may be suit-
able for sernal plants (preferably what are known as line fillers) and the arrangement ac-
cording to figure 2A may be suitable for plants with two-dimensional positioning of the
syringe bodies 114 to be filled. In this case, the plants can for example be configured in
such a way that the syringe bodies 114 are removed from the nests 128 before filling or,

alternatively or additionally, filling can also take place in the nests 128.

As a result of the configuration of the nests 128, spatially and temporally ordered handling
of the syringe bodies 114 is ensured in such a way that the removal of nests 128 and/or
syringe bodies 114 from nests 128 under sterile conditions can be reversed during the
pharmaceutical bottling process. In this case, syringe bodies 114 which have already been
filled can be returned to the nests 128, again in ordered form, wherein the nests 128 can be
located outside or within the container 110 and/or inner container 122. After this return of
syringe bodies 114 which are still empty and/or syringe bodies 114 which have already
been at least partly filled, the container 110 can be closed again and selectively even tem-
porarily uncoupled from the sterile lock 184 and later recoupled, after which the emptying
of the contamer 110 can be continued, as described hereinbefore, while maintaining the

sterile conditions.

Furthermore, the shape of the openings 130 can also be adapted to the type of the pharma-
ceutical recipients 112 or to the particular features of the bottling plant, so that it is possi-
ble to provide, instead of continuous bores, for example also grooves in the edge of the
nest body 132 according to figure 2B, into which the syringe bodies 114 can be laterally
suspended. This might facilitate removal. A large number of possible configurations are

conceivable. In particular, the holders 126 can also be adapted to the particular shape of the
nest bodies 132.

As 1s shown partly and schematically in figure 1, the syringe bodies 114 and pharmaceuti-
cal recipients 112 respectively, which are inserted into the openings 134, can be closed at
their upper end with an additional protective foil 136. However, this is not compulsory.
Furthermore, the syringe bodies 114 can be closed at their lower end with a cap 138; this is
likewise indicated symbolically in figure 1.

The pharmaceutical recipients 112 and the syringe bodies 114 respectively can for example
be cleaned and disinfected or sterilized directly at the manufacturer's factory or in a further
operation or part of operation after manufacture. Alternatively or additionally, the disinfec-
tion or sterilization can also take place wholly or partly in the interior 118 of the container
110 or a sterilized or disinfected state can be maintained in the interior 118 of the container

110. For this purpose, the container 110 has various means which can promote or effect
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disinfection or sterilization of this type. These means, all of which are optional and can be

combined in any desired manner, can comprise various embodiments.

Thus, the container 110 illustrated in figure 1 has for example a port 140 on its rear wall.
This port 140, which in this exemplary embodiment is for example provided with a valve
142 for closing the port 140, can in particular serve to introduce and/or discharge at least
one fluid disinfecting medium and/or sterilizing medium into the interior 118. An addi-
tional opening can be provided, so that this sterilizing medium can be passed through the
interior 118. The inner container 122 can also be provided with a corresponding port
and/or an opening which allows the sterilizing medium (for example ethylene oxide) to be
introduced. However, in the exemplary embodiment shown 1n figure 1, the inner container
122 has a simpler configuration with a plurality of openings 144 on its rear wall and 1ts
upper side. These openings 144 allow a fluid stertlizing medium to flow through the inner

container 122.

Furthermore, in this exemplary embodiment, the container 110 has a ventilation device
146. This ventilation device 146 can ensure, for example during transportation and/or dur-
ing a sterilizing process, blending of the interior atmosphere 1n the interior 118 of the con-
tainer 110 or in the interior 124 of the mner container 122. In the exemplary embodiment
1llustrated 1n figure 1, the ventilation device 146 1s provided merely on the outer case 116.
However, alternatively or additionally, further ventilation devices 146 can be provided, for

example in the inner container 122,

Furthermore, in the exemplary embodiment illustrated in figure 1, the container 110 op-
tionally has a microbial filter 148. In the exemplary embodiment illustrated in figure 1, the
filter 148 1s connected to an opening 150 in the container 110. This opening 150 can for
example be configured as a closable opening. The microbial filter 148 ensures a germ-free
atmosphere inside the container 110. Altemmatively or additionally to the arrangement
shown 1n figure 1 of the optional filter 148, a filter 148 can for example also be arranged
on the mner container 122. Furthermore, alternatively or additionally, a filter 148 can also
be provided with a circulating device, for example the ventilation device 146, in the inte-
rior 118 of the container 110 and/or in the interior 124 of the inner container 122, so that
only circulated air or atmosphere 1s filtered 1nside the container 110 and air from the envi-

ronment of the contamer 110 cannot infiltrate inside the container 110.

In the exemplary embodiment shown 1n figure 1, the container 110 and/or the inner con-
tainer 122 has a radiation source 152 as further optional devices for ensuring sterility with-
in the container 110. This radiation source 152, which can for example comprise an elec-

tromagnetic and/or radioactive radiation source 152, is securely integrated in the container
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110 in the exemplary embodiment shown in figure 1. However, alternatively or addition-
ally, it is also possible to provide in the container 110 or in the inner contamer 122 open-
ings allowing merely temporary introduction of a radiation source 152 of this type for a

disinfecting or sterilizing process.

As a further optional measure for maintaining or ensuring sterility in the container 110, a
temperature control device 154 is provided in the exemplary embodiment shown in figure
1. In the exemplary embodiment shown, this temperature control device 154 1s provided on
the outer case 116; however, alternatively or additionally, it can also be provided in the
interior 124 of the inner container 122. The temperature control device 154 1s 1illustrated
here as a simple heating coil, although other types of temperature control devices can also
be provided. The temperature control device can preferably increase the temperature ot the
atmosphere in the interiors 118 and/or 124 of the container 110 or of the inner container
122 in order to ensure that there are no germs. However, alternatively or additionally, cool-
ing devices are also conceivable, for example in order to prevent the spread and/or prolif-
eration of microbial impurities. In this case, the interiors 118 and 124 respectively can for
example be filled with a moisture-free inert gas, for example nitrogen or argon, in order to

avoild condensations.

In the exemplary embodiment illustrated in figure 1, the container 110 further optionally
has a controller 156. This controller 156 can for example contain its own power supply for
the aforementioned devices for maintaining sterility in the container 110, for example a
battery and/or an accumulator. Alternatively or additionally, 1t 1s also possible to provide
terminals for an external power supply that can for example be connected to a correspond-
ing power supply in a transport means and/or at the factory of the manufacturer of the
pharmaceutical recipients 112, 114. Alternatively or additionally, the controller 156 can
also contain control elements for actuating the atorementioned devices for maintaining or
ensuring sterility in the container 110, for example switches, microprocessors, interfaces
for connecting an external controller, input and output means (for example a display, keys,
selection elements, etc.). The configuration of the controller 156 can in particular be

adapted to the particular configuration of the means of the container 110.

The contamner 110 further has a plurality of means allowing simple transportation of the
container 110. Thus, rolls 158, which can be equipped with a fixing and braking device
160, are 1n particular provided in the exemplary embodiment shown 1n figure 1. Further-
more, 1n addition to the rolls 158, there are optionally provided bearing feet 162 which can
be extended during stationary storage of the container 110 (for example by way of a thread,
an extendable device or the like) 1n order to ensure that the load on the rolls 158 is relieved
and the container 110 is fixed. In order to simplify transportation, the container 110 can
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further comprise transport lugs 164 which are configured as simple grips in the exemplary
embodiment 164 illustrated in figure 1. However, alternatively or additionally, 1t 1s also
possible to provide a large number of further couplings for coupling a transport means, for

example couplings for coupling transport hooks, etc.

Furthermore, in the exemplary embodiment illustrated in figure 1, the container 110 1s
equipped with outer shaped profiles 166 allowing a plurality of containers 110 to be
stacked. In the exemplary embodiment illustrated in figure 1, these outer shaped profiles
166 have on the cover of the container 110 1n particular depressions 168 1n which the rolls
158, the fixing and braking devices 160 and the bearing feet 162 of a container 110 stacked
thereover (not shown in figure 1) can be accommodated. In this way, the steadiness of

stacked containers 110 can be increased and the containers 110 can be packed more tightly.

In order to microbially 1solate the interiors 118 and 124 respectively of the container 110
from the environment of the container 110, the container 110 additionally has a container
door 170 which closes a container opening 172. In the exemplary embodiment shown 1n
figure 1, this container opening 172 1is arranged on an end face of the container 110 and is
designed 1n such a way that the inner container 122 can be inserted into the interior 118 of
the container 110 through this container opening 172. As an alternative to the exemplary
embodiment shown 1n figure 1, the container 110 can also accommodate a plurality of in-
ner containers 122, wherein preferably a plurality of devices 120 for accommodating inner

containers 122 of this type can be provided 1n this exemplary embodiment.

The container door 170 1s 1llustrated 1n highly schematized form 1n figure 1 and has a clo-
sure mechanism 174, for example simple rotary closures, hooks, etc. In particular, the con-

tamner door 170 used may for example be a bulkhead.

In the exemplary embodiment illustrated 1in figure 1, the container door 170 and the con-
tainer opening 172 respectively are surrounded by a lock 176 for coupling the container to
a sterile space. This lock 176 1s configured 1n such a way that, when coupled, the container
door 170 can be opened without atmosphere from the region surrounding the container 110
being able to infiltrate the interiors 118 and 124 respectively. Merely atmosphere from
inside the sterile space or the lock of the sterile space (not shown in figure 1) can infiltrate

the container 110 when the container door 170 1s opened.

Various possibilities are conceivable for the configuration of the lock 176 of the container
110, the possibility of a bayonet closure being shown in highly schematized form in figure
1. For coupling, the lock 176 can also comprise movable, for example rotatable and/or piv-

otable and/or flexible (for example tubular) parts.
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Figure 3 1s a highly schematized sectional illustration of a possible configuration of a lock
176. The figure shows schematically a transfer system 178 comprising a container 110, for
example according to the exemplary embodiment in figure 1, and an accessible sterile
space 180. In the situation shown 1n figure 3, the container 110 is in this case connected via
its lock 176 to a sterile lock 184 coupled to a sterile space wall 182. This sterile lock 184
can surround a sterile space opening 186 which can in particular be adapted to the dimen-
sions of the container door 170. In this way, when the container 110 is coupled, the con-
tamner door 170 can for example be opened out of the sterile space 180 without suspending

the sterile internal atmosphere in the interior 118 of the container 110.

The stenile lock 184 comprises a sterile space door 188. In the non-coupled state, this ster-
ile space door 188 closes the sterile space opening 186 by means of an interlocking me-
chanism 190 which 1s 1llustrated in figure 3 merely in highly schematized form. In the lock
principle illustrated in figure 3, the lock 176 of the container 110 comprises a first lock part
192 which 1s connected to the outer case 116 of the container 110 outside the container
door 170 and surrounds the container door 170, for example annularly. This first lock part
192 1s for example configured as a peripheral projection, if appropriate provided with
breaks, and allows coupling to a first sterile lock part 194. This first sterile lock part 194
surrounds substantially the sterile space opening 186 annularly and ensures, when coupled,
a microbial 1solation of the sterile space 180 and the interior 118 of the container 110. The
first lock part 192 and the first sterile lock part 194 can for example interact in the form of
a bayonet closure, wherein for example one of these two first lock parts 192, 194 or both of

these parts can be configured rotatably in order to allow coupling and uncoupling.

If the first lock part 192 and the first sterile lock part 194 are joined together, then an in-
termediate space, which 1s generally non-sterile, can form between the container door 170
and the sterile space door 188. In order to ensure a minimum level of sterility here too, the
lock 176 and/or the sterile lock 184 can for example be configured in such a way that this
intermediate space 1s equipped with minimum volume. Alternatively or additionally, steril-
1zing means can also be provided in order to sterilize this intermediate space, for example
before the container door 170 and/or the sterile space door 188 are opened. For this pur-
pose, it 1s for example possible to provide, again, ports for introducing sterilizing media,
heating means, radiation sources or the like, wherein reference may be made to the forego-
ing description concerning figure 1. Alternatively or additionally, a vacuum port can also
be provided, so that this intermediate space can be briefly evacuated in order to be subse-
quently filled for example with sterile air from the sterile space 180 and/or with a sterile

inert gas. In a similar manner, the port 140 in the container 110 can for example also be
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used to evacuate the interior 118 of the container 110 or the interior 124 of the inner con-

tamner 122 and/or to fill it with a sterile inert gas and/or sterile atmosphere.

Alternatively or additionally to the aforementioned possibility of sterilizing the intermedi-
ate space between the container door 170 and sterile space door 188 during coupling of the
container 110, figure 3 illustrates an embodiment 1n which the intermediate space between
the container door 170 and the sterile space door 188 1s almost completely avoided 1n that
these two doors 170, 188 couple directly to each other. This direct coupling can 1n particu-
lar also allow the doors 170, 188 not to have to be opened separately and for example suc-
cessively, but to be able to be opened simultaneously. For this purpose, the lock 176 can in
particular comprise, 1n addition to the first lock part 192, a second lock part 196 which 1s
arranged on the outer side of the container door 170. This second lock part 196 can for
example again be configured in the form of a peripheral projection on the outer side of the

contamer door 170, for example again as a part of a bayonet closure.

Similarly, the sterile lock 184 comprises a second sterile lock part 198 on the outer side of
the sterile space door 188. This second sterile lock part 198, which can for example engage
behind the projection of the second lock part 196, thus couples with the second lock part

196. For example, this coupling can, as described above, again comprise a bayonet closure.

In this case, the coupling mechanism can be configured in such a way that when the first
lock part 192 is coupled to the first sterile lock part 194 (for example as a result of a rotary
movement), the second lock part 196 is at the same time coupled to the second sterile lock
part 198. As a result, on the one hand, the intermediate space between the two doors 170,
188 1s preferably reduced to a minimum and the two doors 170, 188 are connected in a
mechanically secure, for example rotationally fixed, manner. This allows the sterile space
door 188 and the container door 170 to be simultaneously opened and/or closed, for exam-
ple out of the sterile space 180. For this purpose, the container door 170 can for example
comprise a bayonet closure 200 which can for example be opened or closed by rotating the
sterile space door 188 which 1s coupled to the container door 170. Accordingly, the cou-
pling between the second lock part 196 and the second sterile lock part 198 have to satisfy
merely mechanical requirements, but not particular requirements in terms of sterility, as

this coupling has to provide not microbial shielding, but merely mechanical coupling.

Presterilized pharmaceutical recipients 112 can thus be delivered to a bottling factory by
means of the transfer system 178 shown in figure 3. The pharmaceutical recipients 112 can
then be removed, when the sterile space 180 1s coupled, from the container 110, directly or
together with the nests 128. Complete removal of an optional inner container 122 is also

possible and preferred. The pharmaceutical recipients 112 can then be filled in the sterile
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space 180. The inner containers 122 which are no longer required and/or the nests 128
which are no longer required can then be returned to the container 110, the doors 170, 188
can be closed and the lock 176 can be uncoupled. Subsequently, the container 110 can for
example be returned to a manufacturer of the pharmaceutical recipients 112 in order to be
reused there and for example to be refilled with pharmaceutical recipients 112. The illus-
trated transfer system 178 thus allows the process of filling syringe bodies to be stream-
lined and sped up considerably, as semiautomatic or automatic unloading is for example
also possible 1n addition to removing the pharmaceutical recipients 112 from the container
110 by hand. Furthermore, much less waste is produced and it is possible to significantly

reduce the costs of removing additional seals (for example welds).



CA 02712263 2010-07-15

List of reference numerals

110
112
114
116
118
120

122
124
126

128
130

132
134

136
138
140
142

144
146

148
150
152
154
156
158
160
162
164

container

pharmaceutical recipients
syringe bodies

outer case

interior of the container
devices for accommodating the
Inner container

Inner container

interior of the inner container
holders for accommodating the
nests

nests

opening for loading the inner con-
tainer

nest body

openings for accommodating the
syringe bodies

protective foil

cap

port

valve

openings for sterilization
ventilation device

filter

opening in the container
radiation source
temperature control device
controller

rolls

fixing and braking device
bearing feet

transport lugs

_724 -

166
168
170
172
174
176
178
180
182
184
186
188
190
192
194
196
198
200

outer shaped profiles
depressions
container door
container opening
closure mechanism
lock

transfer system
sterile space

sterile space wall
sterile lock

sterile space opening

sterile space door

interlocking mechanism

first lock part
first sterile lock part
second lock part

second sterile lock part

bayonet closure of the container

door
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What is claimed is:

1. A reusable container for the sterile transfer of pharmaceutical recipients,

comprising:

an outer case defining a sterilizable interior, the interior being microbially isolated

from the environment of the container;

a holder disposed in the interior and configured for removably accommodating a

nest for storing a plurality of pharmaceutical recipients;
a container door for removing or introducing the nest into the interior; and

a lock for coupling the container to a sterile space, the lock being configured such
that, after coupling to the sterile space, the container door can be opened

without substantially suspending sterility;

wherein the lock comprises a first lock part connected to the outer case outside the
container door and a second lock part connected to the container door,
wherein the first lock part is coupleable to a first sterile lock part surrounding

a sterile space door and wherein the second lock part is coupleable to a

second sterile lock part connected to the sterile space door.

2. The container of claim 1, wherein the first lock part at least partly surrounds the

container door.

3. The container of claim 1, wherein the lock has at least one bayonet closure.

4. The container of claim 1, wherein the container door comprises a pivoting door

arranged on the container.

S. The container of claim 1, further comprising an inner container which can be
accommodated in the interior, wherein the holder for accommodating the nest is
accommodated at least partly in the inner container, the inner container and the container

door being configured such that the inner container is reversibly removable from the

interior.

6. The container of claim 5, wherein the inner container comprises an open Inner

container through which fluid sterilizing media can flow.
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/. The container of claim 1, wherein the holder comprises at least one rail for

inserting the nest.

8. The container of claim 1, further comprising a plurality of nests for storing a

plurality of pharmaceutical recipients.

9. The container of claim 8, wherein the nests comprise at least one substantially
planar nest body, the substantially planar nest body having a plurality of openings for

accommodating the pharmaceutical recipients.

10. The container of claim 8, wherein the nests are disposed in the container without

an individual, closed casing.

11. The container of claim 1, further comprising a port for introducing and/or

discharging at least one fluid disinfecting medium and/or sterilizing medium into or from the

interior.

12. The container of claim 1, further comprising at least one ventilation device for at

least partly blending an atmosphere in the interior.

13. The container of claim 1, further comprising at least one opening for introducing a

radiation source into the interior.

14. The container of claim 1. further comprising at least one radiation source for
emitting radioactive radiation and/or electromagnetic radiation for disinfecting and/or

sterilizing the interior.

15. The container of claim 1, further comprising at least one temperature control

device for heating and/or cooling the interior.

16. The container of claim 1, further comprising at least one microbial filter for filtering

atmosphere circulated in the interior and/or for filtering fluid media infiltrating the interior.

17. The container of claim 1. further comprising a plurality of rollers having brakes for

transporting the container.
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18. The container of claim 1, further comprising a plurality of bearing feet for mounting
the container to a surface.

19. The container of claim 1, wherein the container comprises outer shaped profiles

configured such that a plurality of containers can be stacked.

20. The container of claim 1, further comprising at least one externally accessible

coupling for coupling a transport means.

21. The container of claim 1, wherein the container is configured as substantially
dimensionally stable and is formed from at least one of the following materials: a metal, a

ceramic, a glass, a plastics material and a composite material.

22. A transfer system for the sterile transfer of pharmaceutical recipients to a sterile

space, comprising:
at least one container as claimed in claim 1; and

at least one sterile space accessible by the at least one container,

wherein, the sterile space comprises a sterile space wall having a sterile lock, the

sterile lock being coupleable to the lock of the container.

23. The transfer system of claim 22, wherein the sterile space comprises at least one

bottling line for bottling at least one pharmaceutical medium into pharmaceutical recipients.

24 A method for filling pharmaceutical recipients with at least one pharmaceutical

medium, the method comprising:
providing a plurality of sterilized pharmaceutical recipients;
arranging the sterilized pharmaceutical recipients in at least one nest;

introducing the nest into the interior of a reusable container comprising an outer

case with a sterilizable interior and a door for removing or introducing the

nest into the interior;

using a lock of the container to couple the container to a sterile space;

opening the container without substantially suspending sterility;
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transferring the nest and/or the pharmaceutical recipients to the sterile space

through the container door; and

introducing the at least one pharmaceutical medium into the pharmaceutical

recipients.

295. The method of claim 24, wherein the pharmaceutical medium is introduced by a

line filler installation or a tray filler installation.

26. The method of claim 24, further comprising subsequently uncoupling the reusable

container from the sterile space and transporting the reusable container.

27. The method of claim 24, further comprising returning at least one nest or inner

container that is partially filled with pharmaceutical recipients to the container.

28. A transfer system for the sterile transfer of pharmaceutical recipients to a sterile

space, comprising:
a reusable container, comprising:

an outer case defining a sterilizable interior, the interior being microbially

isolated from the environment of the container;

a holder disposed in the interior and configured for removably accommodating a

nest for storing a plurality of pharmaceutical recipients;
a container door for removing or introducing the nest into the interior;
a container lock; and
a sterile space accessible by the reusable container, comprising:
a sterile space door; and

a sterile space lock;

wherein, the container lock is coupleable to the sterile space lock, after which the

container door can be opened without substantially suspending sterility.

29. The transfer system of claim 28, wherein:
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the container lock comprises a first lock part connected to the outer case outside

the container door and a second lock part connected to the container door;

the sterile space lock comprises a first sterile lock part surrounding a door of the
sterile space and a second sterile lock part connected to the sterile space

door; and

the first lock part is coupleable to the first sterile lock part and the second lock part

IS coupleable to the second sterile lock part.

30. The transfer system of claim 28, wherein the sterile space comprises at least one

bottling line for bottling at least one pharmaceutical medium into pharmaceutical recipients.

31. The transfer system of claim 28, wherein the reusable container comprises a

plurality of nests for storing a plurality of pharmaceutical recipients.

32. The transfer system of claim 31, wherein the nests comprise at least one
substantially planar nest body, the substantially planar nest body having a plurality of

openings for accommodating the pharmaceutical recipients.

33. The transfer system of claim 31, wherein the nests are disposed in the reusable

container without an individual, closed casing.
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