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Containment for bottles, vials and like containers

The invention concerns a containment for bottles, vials and like containers in accordance

with the pre-characterizing clause of claim 1.

In pharmaceutical and clinical applications very often toxic and cyto-toxic substances must
be handled. Usually such substances are contained in bottles, vials and like containers
made of glass. Bottles containing e.g. cyto-toxic substances usually in liquid form constitute
a considerable risk for unprotected personnel and, therefore, in many countries there are
very strict rules for the handling and/or transportation of such substances. Cyto-toxic
substances usually are not administrated in their original concentrations in which they are
provided in bottles or vials from the manufacturer. For administration to a patient they are
typically diluted and/or combined with other substances. During handling of the substances,
care must be taken to avoid that the handling personnel be contaminated with these
substances. Also, the equipment and the environment of the laboratory must be protected
from getting contaminated with these substances, since otherwise the expense for carefully
cleaning such equipment and environment is very high. Contamination may occur, for
example, when these substances are spilled and/or when the exterior of the bottle or vial is
soiled. Also, contamination may occur when a bottle or vial breaks allowing the toxic or cyto-

toxic substance to escape from the bottle or vial.

In order to avoid contamination of the handling personnel, in WO 02/46060 it has been
suggested to accommodate a bottle containing a hazardous liquid - such as a toxic or cyto-
toxic liquid - in an exterior container with a closure cap for tightly closing the container. The
container and the closure cap are provided with spacer ribs distributed over their respective
interior circumferences for supporting the body and the neck of the bottle. The spacer ribs in
the container are supposed to clampingly seat the received bottle. During transport of the
bottle the specific design of the container with closure cap is supposed to prohibit breakage
of the bottle. Even in case the bottle breaks the contents thereof are collected in the closed

container and thus do not contaminate the environment.

As has already been mentioned above, during handling of the bottles in the preparation of

toxic or cyto-toxic solutions for injections or infusions to be administered to patients it is vital
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that both the handling personnel as well as the laboratory equipment and environment are
protected from being contaminated with the toxic or cyto-toxic substance. In this respect,
the container of WO 02/46060 is also supposed to assist in preventing the handling
personnel from coming into contact with the exterior of the bottle which during handling may
have been soiled with the toxic or cyto-toxic substance contained in the bottle. However,
after the cap has been unscrewed from the container the neck of the bottle projects above
the upper rim of the container. Thus, even if the bottle is still closed and fixedly held in the
container by means of the clamping seat, once the container with the bottle topples over the
bottle may break at its neck resulting in toxic or cyto-toxic liquid escaping from the bottle
resulting in contamination of the handling personnel and/or of the laboratory equipment or
environment. In addition, during handling of the container holding the bottle clamped
therein, there still exists a considerable risk of the bottle sliding out of the clamping seat in
the container. This might also lead to the handling personnel coming into contact with the
soiled exterior of the bottle, or the bottle might slide out of its clamping seat so that it could

fall down and break, thus contaminating the laboratory equipment or environment.

Hence there exists a need for an improved containment for such bottles, vials and like
containers for hazardous contents, such as e.g. toxic or cyto-toxic liquids, which
substantially eliminates the danger of contamination during transport and handling. In
particular, a containment shall be provided which ensures safe transport and handling and

which may be suitable for accommodating bottles or vials of different sizes.

These objects are achieved by a containment for bottles, vials and like containers as it is
specified by the features of independent claim 1. Further advantageous embodiments are

the subject of the respective dependent claims.

In accordance with the invention a containment for bottles, vials or the like with toxic, cyto-
toxic contents or the like is provided which comprises a container having an open end for
receiving a bottle, vial or the like and a closure cap for tightly closing the container. Further,
the containment comprises a separate retaining insert which can be securely attached to
the container in the vicinity of the open end thereof and which has a central opening for a

neck portion of the bottle, vial and the like.
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The separate retaining insert serves for securely retaining a bottle, vial or the like which is
accommodated in the container. The central opening of the retaining insert is large enough
to allow the neck of the bottle, vial or the like to protrude therethrough, but too small for the
rest of the bottle, vial or the like to slip through. Thus, once the bottle has been inserted into
the container and acccomodated by the container, the retaining insert is securely attached
thereto, and the closure cap is then mounted to the container, e.g. by screwing it onto the
container. As the closure cap is later on removed the bottle, vial or the like cannot fall out of
the container even if the latter is turned upside down. The bottle, vial or the like rests with its
shoulder against the retaining insert, but is retained inside the container. Thus, handling of
the containment and of the therein accommodated bottle, vial or the like is improved. The
risk of the bottle, vial or the like falling out of the container, of breakage and of
contamination of the environment is at least greatly reduced if not eliminated. The exterior
of the bottle, vial and the like containing the hazardous contents, e.g. toxic, cyto-toxic
substances is concealed inside the container underneath the retaining insert, and cannot be
touched. Thus, the risk of a contamination of the personnel during handling is also
considerably reduced. The containment protects the bottle, vial or the like accommodated
therein during transport. In case a breakage occurs, the hazardous contents are retained
inside the hermetically closed container/closure cap arrangement. The containment consists
of only three components, namely the container, the closure cap, and the retaining insert,
which are easy and cheap to manufacture and can be easily assembled. The components
may be mass-manufactured in the desired size without departing from the basic concept

according to the invention.

Also, it is possible to automatically insert the bottles, vials or the like containing the toxic or
cytotoxic contents under sterile conditions in the factory, so that the containment is packed
under sterile conditions. For handling at the destination, for example in the laboratories or
pharmacies of hospitals, the sterile containment is placed in a glove-box the interior of
which also contains a sterile environment, and the containment can then be opened with
the gloves of the glove-box and its contents be accessed under sterile conditions. After that,
the containment can be re-closed again under sterile conditions in the glove-box and the
containment (closed under sterile conditions) can then be placed in the refrigerator. An
extra process step of sterilisation of the opened containment can be avoided, thus saving
considerable time since such an extra step of sterilisation may take up to twenty extra

minutes. Since the entire chain — i.e. the packaging step, the opening of the containment in
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the glove-box, the handling of the contents contained in the bottle, vial or the like, and the
re-closing of the containment is performed in a sterile atmosphere, any extra sterilisation

can be dispensed with.

While various methods are generally conceivable for securely attaching the retaining insert
to the container after the bottle, vial or the like has been inserted (for example the retaining
insert may be glued or welded to the container), in one embodiment of the containment
according to the invention which is preferred from an assembling point of view, the
container along an interior circumference thereof is provided with protrusions for securing

the retaining insert in place.

In order to ascertain an easy placement and positioning of the retaining insert, in another
embodiment of the containment according to the invention the container in close vicinity to
the circumferentially arranged protrusions is provided with a circumferentially running
shoulder such, that the attached retaining insert is secured in between that annular

shoulder and the circumferentially arranged protrusions.

By having the retaining insert non-detachably mounted to the container in the assembled
state of the containment, the safety of the containment is even further improved. The
retaining insert is mounted to the container only once. Thus, a wearing down of the locking
protrusions, which might occur in a detachable assembly, is avoided. In addition, this
embodiment of the invention in which the retaining insert may only be removed by
destroying the assembly, allows an easy detection of any unauthorized manipulation, in

which the bottle, vial or the like was removed from the container.

In a still further embodiment of the containment according to the invention, the retaining
insert may be provided with resilient radial flaps which are distributed about its
circumference with the free ends thereof delimiting the central opening. In the assembled
state the radial flaps press against the neck and shoulder of the bottle, vial or the like and
enhance its secure retainment within the container. The resilient flaps also serve for a slight
absorption and compensation of impacts which might occur during transport and handling,

thus protecting the bottles, vials and the like from breaking.



WO 2010/089388 PCT/EP2010/051485

In a still further embodiment of the containment according to the invention, the container
may be provided with spacer ribs which are distributed about its interior circumference. The
spacer ribs enhance the rigidity and stability of the container and serve for better fixation of
the bottle, vial and the like inside the container. In addition, the spacer ribs protect the
bottle, vial and the like from the consequences of impacts, e.g. in case the containment

accidentally falls down.

In yet a further embodiment of the containment according to the invention, at least the
container is made of a transparent or translucent plastic material. In this manner, the
integrity of the bottle, vial and the like and its filling level may be easily inspected from the
outside. In another embodiment of the containment according to the invention, the closure
cap and/or the retaining insert are also made from a transparent or translucent plastic
material. Preferred materials for the container and/or the closure cap and/or the retaining
insert include polyolefines, e.g. polypropylene, laminates and co-extrusions of transparent
and translucent plastic materials. An alternative preferred material is polyethyleneter-
ephthalate (PET). The properties of these materials are well known and they have proved
their suitability in mass manufacturing processes. Suitable manufacturing processes for the
containment or the components thereof, respectively, include blow molding processes,

injection molding processes, or a deep drawing processes.

The container and the closure cap may be releasably attached to each other by various
means. In one embodiment of the containment according to the invention the container and

closure cap are provided with mating threads or like fastening elements.

In a still further embodiment of the containment according to the invention the container has
a greater axial length than the bottle, vial or the like to be accommodated therein. This
embodiment provides for additional safety against breakage of the bottle, vial or the like in
case that e.g. the opened container accidentally falls down, topples over, or in case an

article is accidentially dropped upon the open container.

As has already been mentioned, using a containment according to one of the embodiments
described above for the accommodation of a bottle, vial or the like containing toxic, cyto-
toxic contents or the like safety of the transport and of the handling are considerably

improved.
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Further advantages will become apparent from the following detailed description of the

containment according to the invention, reference being made to the schematic drawings, in

which:

Fig. 1 shows an exploded view of an embodiment of the containment according to the
invention;

Fig. 2 shows a sectional view of the assembled containment of Fig. 1;

Fig. 3 shows a sectional view of the assembled containment of Fig. 2 with a bottle held
in place;

Fig. 4 is a perspective view from above showing the container of the containment of
Fig. 1 with a retaining insert in place;

Fig. 5 is a perspective view from above into the container of the containment of Fig. 1
without the retaining insert; and

Fig. 6 is an enlarged view of the separate retaining insert of the embodiment of the

containment of Fig. 1.

In the exploded view of Fig. 1 an embodiment of a containment for bottle, vials or the like
with toxic, cyto-toxic contents or the like is generally designated with reference numeral 1.
The transport containment comprises an elongated container 2 having a closed bottom 3
and an open end 4. A closure cap 5 is releasably attachable to the container 2 for tightly
closing it. For that purpose the container 2 in vicinity of its open end 4 and the closure cap 5
are provided with mating threads 6 or the like fastening elements. In order to ensure
tightness the closure cap 5 has a circumferential inwardly projecting rim 50 radially abutting
against the inner wall of the container at the upper end of the container, and the rim at the
open end of the container 2 abuts against the inner surface of the closure cap 5. The
closure cap 5 is provided with a protruding bar-like rib 51 or the like to facilitate gripping
thereof. An annular retaining insert 8 is provided, which is adapted to be attached securely

inside the container for holding an inserted bottle, vial or the like safely in place. The
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retaining insert 8 is provided with a central opening 10 for the neck portion of a bottle, vial or
the like.

Fig. 2 shows the containment 1 of Fig. 1 in the assembled state, with the closure cap 5
screwed onto the open end of the container 2. The mating threads on the outside of the
container 2 and on the inside of the closure cap 5 are designated with reference numerals 6
and 7, respectively. The retaining insert 8 is attached to the inside of the container 2 in the
vicinity of the open end 4 thereof and is secured in place in between an annular shoulder 11
of the container 2 and protrusions 12 which are provided at an interior circumference of the
container. Thus, the annular retaining insert 8 is formlockingly secured in place inside the

container 2.

Fig. 3 is a perspective sectional view of the containment 1, with the container 2 accommo-
dating a bottle 20 which may contain a toxic, cyto-toxic or the like substance. The bottle 20
is secured in between the closed bottom 3 of the container 2 and the annular retaining
insert 8 which is formlockingly attached to the interior circumference of the container 2.
Preferably the annular retaining insert 8 is non-detachably secured inside the container 2.
Thus, the annular retaining insert can only be removed by breaking it.The retaining insert 8
is provided with resilient radial flaps 9 which are distributed about its circumference and
which project essentially radially inwardly. The free ends of the flaps 9 delimit the central
opening 10 and are pressing against the neck 21 of the bottle 20. Thus, the inserted bottle
20 is axially firmly secured. The radial flaps 9 are slightly curved towards the open end 4 of
the container 2, thus enabling a better abutment against the neck 21 of the bottle 20. Due
to the flexibility of the radial flaps 9 axial impacts are dampened and are mostly
compensated. In order to also radially secure the bottle 20 spacer ribs 13 are provided
along the interior circumference of the container 2. As shown in Fig. 3, the container 2 may
have a greater axial length than the bottle 20 accommodated therein. This provides for
additional safety against breakage of the bottle 20, in case that e.g. the opened container 2
accidentally falls down, topples over, or an article falls upon the open container 2 (closure

cap 5 unscrewed).

Fig. 4 shows a view from above into the opened container 2. The annular retaining insert 8

is firmly held in place by the protrusions 12 which are distributed about the interior circum-
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ference of the container 2. The resilient radial flaps 9 of the annular retaining insert 8 delimit

the central opening 10 thereof.

In the view from above of the container 2 in Fig. 5 the annular retaining insert 8 (see Fig. 4)
is not shown. This allows a better view of the annular shoulder 11 of the container 2 and of
the protrusions 12, which are located along an interior circumference and close to the open
end 4 of the container 2. The axial distance between the annular shoulder 11 and the
protrusions 12 is such, that the outer rim of the annular retaining insert 8 is easily
accommodated therebetween but is firmly secured. Reference numeral 13 designates the
spacer ribs which are distributed along the interior circumference of the container 2. The
spacer ribs 13 may extend across the closed bottom 3 of the container 2. On the outer
surface of its wall the container 2 is provided with indentations which simplifies gripping the
container 2, for example if gloves are worn by the personnel when handling the

containment.

In Fig. 6 the annular retaining insert 8 is depicted. From a circumferentially extending rim a
number of resilient radial flaps 9 extend essentially radially inwardly towards the center of
the retaining insert 8. The free ends of the radial flaps 9 delimit the central opening 10. The
radial flaps 9 are separated from each other by radially extending slots which widen towards

the circumferential rim, thus enhancing the flexibility of the radial flaps 8.
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Claims

1. Containment for bottles, vials or the like with toxic, cyto-toxic contents or the like,
comprising a container (2) having an open end (4) for receiving a bottle (20), vial or
the like and a closure cap (5) for tightly closing the container (2), characterized in
that it comprises a separate retaining insert (8), which can be securely attached at
the inside of the container (2) in the vicinity of the open end (4) thereof and which

has a central opening (10) for a neck portion (21) of the bottle (20), vial or the like.

2. Containment according to claim 1, wherein the container (2) along an interior
circumference thereof is provided with protrusions (12) for securing the retaining

insert (8) in place when attached to the container (2).

3. Containment according to claim 2, wherein in close vicinity to the circumferentially
arranged protrusions (12) the container (2) is provided with a circumferentially
running shoulder (11) such, that the attached retaining insert (8) is secured in

between the shoulder (11) and the circumferentially arranged protrusions (12).

4. Containment according to any one of claims 1 to 3, wherein the retaining insert (8) is
non-detachably mounted inside the container (2) in the assembled state of the

containment.

5. Containment according to any one of the preceding claims, wherein the retaining
insert (8) is provided with resilient radial flaps (9) which are distributed about its

circumference, and wherein the free ends thereof delimit the central opening (10).

6. Containment according to any one of the preceding claims, wherein the container (2)

is provided with spacer ribs (13) distributed about its interior circumference.

7. Containment according to any one of the preceding claims, wherein at least the

container (2) is made of a transparent or translucent plastic material.

8. Containment according to any one of the preceding claims, wherein at least the

container (2) is made of a polyolefine or of polyethyleneterephthalate.



WO 2010/089388 PCT/EP2010/051485

10.

11.

12.

13.

-10 -

Containment according to claim 8, wherein the container (2) is made in one of a blow

molding process, an injection molding process, or a deep drawing process.

Containment according to any one of the preceding claims, wherein the retaining

insert (8) is made of a plastic material.

Containment according to any one of the preceding claims, wherein the container (2)
and the closure cap (5) are provided with mating threads (6, 7) or like fastening

elements.

Containment according to any one of the preceding claims, wherein the container (2)
has an axial length that is greater than that of a bottle (20), vial or the like to be

accommodated therein.

Use of a containment (1) according to any one of the preceding claims for the
accommodation of a bottle (20), vial or the like containing toxic, cyto-toxic contents

or the like.
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