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(57) A container (1) for the transport of temperature
sensitive products comprises a base (10), one or more
side walls (11), and a lid (12), which are made from an
insulating foam and which together define a container
inner space in the assembled state. Thermal insulation
means are arranged in the base (10), in the one or more
side walls (11), and in the lid (12). The base (10) and the
one ormore side walls (11) together are a single integrally
formed piece (10,11). Both the said single piece (10,11)

Container for the transport of temperature sensitive products

as well as the lid (12) are produced through expansion
molding. The insulation means comprise vacuum insu-
lation panels (2) arranged in the respective walls of the
single piece (10,11) and of the lid such, that they face
the inner space of the container. The preconditioned tem-
perature storage units (3) are arranged within the con-
tainer inner space to define a product containment space
(4) where the products can be placed for storage or trans-
port.
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Description

[0001] The presentinvention deals with a container for
the transport of temperature sensitive products.

[0002] In various fields of application the transport of
temperature sensitive products is not rarely prescribed
by the competent authorities and must be strictly ob-
served. This holds in particular for a number of products
(e.g. biotechnologically produced products containing
proteins) produced by the pharmaceutical industry which
are to be distributed to hospitals, pharmacies, etc.. For
such products, it is oftenly a requirement that a continu-
ous (uninterrupted) cold chain must be maintained from
production until delivery of the product. A typical pre-
scribed temperature range is 2°C to 8°C.

[0003] The products are usually transported in large
containers which are themselves surrounded by card-
board or the like, and are stacked on pallets. The tem-
perature in the containers used for the transport of the
products is measured during transport, that is to say a
measuring device is arranged in the product containment
space of the respective containers together with the prod-
ucts to be transported. The measuring device records
the temperature during transport of the products, so that
upon receipt of the container, the recipient may easily
check whether or not the cold chain has been interrupted.
[0004] However, while the above-described transpor-
tation of large containers on pallets may be an efficient
way for the distribution of large amounts of products, it
is not an efficient way for the distribution of smaller
amounts of products via courier, as this may be desirable
for products for clinical studies, for example. One reason
is, that a temperature measuring device must be present
in each container, which represents substantial expense.
Another reason is, that the usual containers are volumi-
nous and are not suitable for delivery of small amounts
of products via courier because of their unconvenient
handling.

[0005] Containers for the transport or storage of blood
or temperature sensitive medical products are known,
forexample, from EP-A-1 302 410. Such containers allow
the transport of small amounts of products. The container
comprises a number of pieces - at least three - that need
to be assembled with the aid of groove-and-tongue joints.
In the inner space of the container defined after assembly
of the pieces, a temperature measuring device such as
a thermometer or a suitable temperature recording de-
vice is provided which can be checked by the recipient
upon receipt of the container in order to verify that the
cold chain has not been interrupted. The walls of the con-
tainer elements are double-walls, and the space between
the double-walls is filled with a paraffin-based latent heat
storage medium which has a phase transition in the de-
sired temperature range to be maintained.

[0006] In many instances, it is desirable or even re-
quired to have preconditioned temperature storage units
(e.g. cooling elements) arranged in the inner space of
the container, in addition to the latent heat storage me-
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dium acting as an insulation means to keep the temper-
ature in the product containment space within a prede-
termined desired temperature range. However, when us-
ing conventionally structured containers, for a container
having a product containment space having a volume of
e.g. about twenty-four litres this leads to a container
which is too large and too heavy for it to be handled by
one person as a single item that can be distributed or
shipped by courier, as this may be desirable for products
for clinical studies, for example.

[0007] Itis an object of the invention to suggest a con-
tainer which is suitable for the transport of comparatively
small amounts of temperature sensitive products which
can be handled by one person as a single item. At the
same time, the container should be easy to manufacture
and should have a size and weight which is such that the
container can be handled as a single item for distribution
or shipping by one person.

[0008] This object is achieved through the container
as it is defined by the features of independent claim 1.
Advantageous embodiments are the subject of the re-
spective dependent claims.

[0009] In particular, the container for the transport of
temperature sensitive products in accordance with the
present invention comprises a base, one or more side
walls, and a lid, which are made from an insulating foam
and which together define a container inner space in the
assembled state. Thermal insulation means are ar-
ranged in the base, in the one or more side walls, and in
the lid, respectively. The base and the one or more side
walls together are a single integrally formed piece. Both
the said single piece as well as the lid are produced
through expansion molding. The insulation means com-
prise vacuum insulation panels arranged in the respec-
tive walls of the single piece and of the lid such, that they
face the inner space of the container. Preconditioned
temperature storage units are arranged within the thus
defined container inner space to define a product con-
tainment space where the products can be placed for the
transport. Itis thus possible to provide a container having
areduced wall thickness when compared to conventional
containers, so that the container according to the inven-
tion has a size and weight which is such that it can be
carried and handled as a single item by one person.
[0010] Expansion molding is a well-established tech-
nique for the manufacturing of moldings having a desired
shape and is described in the literature. Therefore, the
following description only shortly summarizes essential
steps of this technique. First, the mold is filled with a
foaming material, for example in the form of pre-expand-
ed beads of the foaming material. Once filling of the mold
with the pre-expanded beads has been completed, the
mold is closed and steam or another suitable propellant
gas causes melting and substantion expansion of the
beads. Thus, a molding having the desired shape defined
by the mold is produced which is made from an expanded
insulating foam. After cooling of the mold (if necessary),
the mold can be opened and the molding can be demold-
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ed, i.e. it can be taken out from the mold.

[0011] Intheinstantinvention, the base andthe atleast
one side wall are a single integrally formed piece. Since
it may be possible to manufacture any desired shapes
of containers as long as deforming of the respective mold-
ings is possible, it may also be possible that the single
integrally formed piece has a base and only one side wall
(e.g. circular outer shape of the side wall). In the case of
an essentially rectangular shape of the container, there
are four side walls (front and rear side wall, left and right
side wall).

[0012] Once the single piece and the lid of the contain-
er have been molded, the vacuum insulation panels can
be mounted to or attached to the lid of the container or
to the base and side walls of the single piece, respec-
tively. For example, a vacuum insulation panel can be
attached to the lid in a suitable recess provided in the lid
by gluing the vacuum insulation panel to the lid. The same
is generally possible with respect to the vacuum insula-
tion panels which are to be mounted to or attached to the
base and the side walls, respectively.

[0013] The preconditioned temperature storage units
can be arranged directly adjacent to the vacuum insula-
tion panels so as to define the procuct containment space
for the products to be stored or transported. This results
in a very compact size of the overall container, since the
wall thickness of the side walls made from the expanded
insulating foam may only be in the range of about 20 mm
to 25 mm. Given a typical thickness of a preconditioned
temperature storage unit of about 30 mm it is thus pos-
sible to have an overall thickness of the side wall from
the very outer point of the container (including a card-
board wrapped about the container) to the product con-
tainment space of somewhere about 100 mm. For a prod-
uct containment space of e.g. twenty-four litres having a
rectangular cross-section this allows to produce a con-
tainer with excellent insulation properties which is at the
same time reliable to manufacture and which still can be
carried and handled by one person as a single item.
[0014] This is particularly advantageous with respect
to the transport of small amounts of products in small
containers which, for example, may have a volume of the
product containment space of about 12 liters or 24 liters
(and which may carry loads of about 10 kg), and which
at the same time have excellent thermal insulation prop-
erties. It is thus possible to deliver smaller amounts of
products by courier since the dimension of the container
are such that it can be conveniently handled as a single
item by one person. In addition, given that the delivery
will be performed within three days from closing the con-
tainer no temperature measuring device is required in
the inner space of the container since the temperature
is maintained stable there (i.e. the temperature is kept
within the specified range) for at least this period of time,
so that upon receipt of the container the recipient need
not check the temperature within the container but simply
has to check the date of filling, closing and shipping the
container.

10

15

20

25

30

35

40

45

50

55

[0015] The container according to the invention is,
however, in no way limited to the sizes mentioned above.
In particular, also large container sizes can be produced
which can be stacked and shipped on pallets as usual.
However, if the transport within the container may poten-
tially take more than three days (as this may be the case
during intercontinental transport, where considarable de-
lays may occur caused by the customs, for example), a
thermometer or other temperature recording device
should be arranged in the inner space of the container
so that the upon receipt of the container the recipient may
check whether the cold chain has not been interrupted
during transport. Therefore, in one embodiment of the
container according to the invention, the container further
comprises a temperature measuring element arranged
in the product containment space.

[0016] In a further preferred embodiment of the con-
tainer according to the invention, the insulating foam is
expanded polystyrene, or expanded polypropelene, or
expanded polyurethane. These materials are well-known
as being suitable for the expansion molding technique to
form containers having the desired shape and size. For
example, suitable pre-expanded polystyrene beads for
expansion molding to form the expanded polystyrene are
available under the trademarks Styropor® by BASF, Lud-
wigshafen, Germany. An example of pre-expanded poly-
propylene beads suitable for exapnsion molding to form
the expanded polypropylene are beads offered by BASF,
Ludwigshafen, Germany, under the trademark Ne-
opolen®. Also, expansion molding of polyurethane to ob-
tain an expanded polyurethane insulating foam is well-
known in the art.

[0017] Furtheradvantageous aspects can be gathered
from the following description of a preferred embodiment
with the aid of the drawings in which

Fig. 1  shows a detail of a container according to the
invention in a cross-sectional view, and

Fig. 2 shows a prespective view of a pallet with a
number of containers according to the invention
being stacked on the pallet for shipping.

[0018] InFig. 1adetail of anembodimentofacontainer

1 according to the invention is shown in cross-sectional
view. Container 1 comprises a base 10, side walls 11
(only the left side wall is shown in Fig. 1 while the remain-
ing side walls, namely front and rear wall as well as right
side wall, are not shown in Fig. 1), and a lid 12. Vacuum
insulated panels 2 are arranged in base 10, side walls
11 and in lid 12. For example, vacuum insulated panels
2 may be glued to lid 12 and to side walls 11 and base
10, respectively. On their inner surface facing the inners
space of container 1, vacuum insulated panels 2 may be
provided with a self-adhesive foam layer for protection
of the respective vacuum insulated panel. Base 10 and
side walls 11 together form a single integrally formed
piece (the lower part of container 1). Both the integrally
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formed piece comprising base 10 and side walls 11 as
well as the lid 12 are made from an insulating foam pro-
duced through expansion molding. Suitable materials for
the expanded insulating foam are those already men-
tioned above, for example, expanded polystyrene.
[0019] In the inner space of container 1 directly adja-
centto the vacuum insulated panels 2 there are arranged
a number of preconditioned temperature storage units 3,
which define a product containment space 4 (the bound-
aries of which are indicated by a dash-and-dot line in Fig.
1), into which the products can be inserted. Temperature
storage units 3 can be conventional, for example, they
may contain a medium making a phase transition in the
desired temperature range, which may be in the range
of 2°C to 8°C. For example, the medium contained in
temperature storage units may be a paraffin-based me-
dium.

[0020] A temperature measuring element 5 such as a
thermometer or a temperature recording device may be
arranged in product containment space 4, which can be
checked upon receipt of the container in order to verify
that the cold chain has not been interrupted during trans-
port. However, for short time (up to three days) transport,
e.g. for courier delivery of products such as biotechno-
logically produced products containing proteins or other
temperature sensitive products, temperature measuring
element 5 is optional and can also be omitted. Container
1 is surrounded by a corrugated cardboard box 6 for
transportation, which has a double layer on its top and
bottom (as shown in Fig. 1). An additional cardboard in-
sert 8 is provided on base 10 which assist in positioning
of preconditioned temperature storage unit 3 arranged
on cardboard insert 8. The remaining temperature stor-
age units 3 also have a shape so as to define product
containing space 4 between them.

[0021] For a thicknesses of the cardboard 6 of 7 mm,
of side wall 11 made from the polystyrene foam of 20
mm, of vacuum insulated panel 2 of 35 mm, and of pre-
conditioned temperature storage unit 3 of about 30 mm,
and for a clearance of 8 mm between product contain-
ment space 4 and preconditioned temperature storage
unit 3, the overall distance D from the very outer point of
the container to the product containment space 4 is in
the range somewhere about 100 mm, which makes the
container very compact. The overall height of the con-
tainer may be somewhere about 450 mm, the width may
be somewhere about 500 mm and the length may be
somewhere about 600 mm, so that the container can be
conveniently handled as a single item by one person.
The width and the length, that is to say the "footprint" of
the container of 500 mm x 600 mm allows an optimal
arrangement of four containers on a ISO pallet having a
"footprint" of 1200 mm x 1000 mm. However, itis evident
that larger sizes of containers are also possible.

[0022] Container 1 can be delivered by courier as a
single item or, in the alternative, a number of containers
1 can be stacked on a standard pallet for shipping. Such
a pallet 7 with a number of containers 1 stacked upon
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one another and/or adjacent to one another is shown in
Fig. 2. Transport of containers 1 on pallets 7 is particularly
advantageous for the transport of empty containers 1
from their manufacturing point to the filling, closing and
shipping point. Another advantageous field of transpor-
tation of containers 1 on pallets 7 is the transport of con-
tainers 1 on pallets to a courier collecting point, where
the single containers 1 are removed from the pallets 7 in
order to get distributed to their respective destinations.

Claims

1. Container (1) for the transport of temperature sensi-
tive products, comprising a base (10), one or more
side walls (11), and a lid (12), which are made from
an insulating foam and which together define a con-
tainer inner space in the assembled state, with ther-
mal insulation means being arranged in the base
(10), in the one or more side walls (11), and in the
lid (12), respectively, characterized in that the base
(10) and the one or more side walls (11) together are
asingleintegrally formed piece (10,11), wherein both
the said single piece (10,11) as well as the lid (12)
are produced through expansion molding, and
wherein the insulation means comprise vacuum in-
sulation panels (2) arranged in the respective walls
of the single piece (10,11) and of the lid such, that
they face the inner space of the container, and in
that preconditioned temperature storage units (3)
are arranged within the thus defined container inner
space to define a product containment space (4)
where the products can be placed for storage or
transport.

2. Container (1) according to claim 1, further compris-
ing a temperature measuring element (5) arranged
in the product containment space (4).

3. Container (1) according to any one of the preceding
claims, wherein the insulating foam is expanded pol-
ystyrene, or expanded polypropelene, or expanded
polyurethane.



M

EP 2 022 727 A1

J//\E/V\ |
Y
|




[a—y

EPO FORM 1503 03.82 (P04C01)

EP 2 022 727 A1

o)) E'f‘:i::ea" Patet  EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 07 11 3982

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

Y

US 6 325 281 B1 (GROGAN KEVIN [US])

4 December 2001 (2001-12-04)

* the whole document *

EP 1 099 646 A (GDHS STRATEGIC DEV GROUP S
L [ES]) 16 May 2001 (2001-05-16)

* paragraphs [0001], [0022], [0023];
figure 1 *

WO 02/02433 A (KODIAK TECHNOLOGIES INC
[US]; HUNTER RICK C [US])

10 January 2002 (2002-01-10)

* paragraphs [0003], [0006] *

US 20057217304 Al (SEKIYAMA TADASHI [JP])
6 October 2005 (2005-10-06)

* paragraph [0055]; figure 1 *

US 2003/217948 Al (LANTZ GARY W [US])

27 November 2003 (2003-11-27)

* paragraphs [0032], [0038]; figures 2,3
*

DE 201 10 151 Ul (HEYER UWE [DE])

31 October 2002 (2002-10-31)

* the whole document *

US 2004/151851 Al (MILLER DRAYTON [US])
5 August 2004 (2004-08-05)

* the whole document *

The present search report has been drawn up for all claims

1-3

1-3

1-3

INV.
B65D81/38

TECHNICAL FIELDS
SEARCHED  (IPC)

B65D

Place of search Date of completion of the search

The Hague 16 January 2008

Examiner

Leijten, René

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding




EPO FORM P0459

EP 2 022 727 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 07 11 3982

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

16-01-2008
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 6325281 B1 04-12-2001  NONE

EP 1099646 A 16-05-2001 AU 3710799 A 09-10-2000
CA 2303574 Al 30-09-2001
CN 1307532 A 08-08-2001
WO 0056630 Al 28-09-2000
ES 2161600 Al 01-12-2001
JP 2002540015 T 26-11-2002
TW 429300 B 11-04-2001

WO 0202433 A 10-01-2002 AU 7029901 A 14-01-2002
EP 1365974 A2 03-12-2003

US 2005217304 Al 06-10-2005  NONE

US 2003217948 Al 27-11-2003 US 2005126953 Al 16-06-2005

DE 20110151 ul 31-10-2002  NONE

US 2004151851 Al 05-08-2004  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



EP 2 022 727 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e EP 1302410 A [0005]



	bibliography
	description
	claims
	drawings
	search report

