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(54) Thermally insulative containers

(57) A compact container with a high degree of ther-
mal insulation for transporting products, particularly for
primary health care, can be folded to a flat pack for ease
of storage. The container is formed from a single sheet
(14) of flexible sheet material, which can be wiped clean,
defining wall panels (2-12). Each wall panel has a pock-

Figure 1

et (18) containing a vacuum insulation panel (40) formed
of fumed silicon dioxide with pores having dimensions
in the nanometer range. Free edges of the sheet (14)
have flaps (24, 28) carrying strips of Velcro tape (26, 30)
forming releasable joints for holding the container in the
erected condition.
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Description

[0001] This invention relates to thermally insulative
containers, particularly though not exclusively for trans-
porting pharmaceutical products and other products
having application to health care, particularly primary
health care.

[0002] The common vacuum flask, consisting of two
concentric thin glass walls separated by a very high vac-
uum region, provides a thermally insulative container
with extremely good thermal insulation. It is however a
very fragile construction and is normally used only for
holding fluids.

[0003] Various types of thermal containers in the form
of boxes or bags are in common use, where the wall
panels contain a porous plastic foam material, e.g. poly-
urethane or expanded polystyrene typically with pore di-
ameters between 10 and 100 microns (um). These pro-
vide a degree of thermal insulation, and are commonly
used in consumer applications. However, to provide a
substantial degree of insulation, the foam material must
be thick, of the order of centimetres or inches, and is
therefore too bulky for many mobile applications, partic-
ularly for primary health care situations, where for ex-
ample a nurse has personally to transport products.
[0004] A type of material which has recently been de-
veloped in the form of wall panels for thermal containers,
and which has far superior characteristics to plastics
foam, both in terms of thermal insulation and mechani-
cal strength and stability, is known as VIP - vacuum in-
sulation panels. VIP includes a compound such as
fumed silicon dioxide having pore diameters less than
1um in diameter, and preferably in the range 10 to 100
nanometres (nm), enclosed in an air tight envelope, with
a moderate vacuum pressure, for example of less than
10 mbar existing within the envelope. The pore diame-
ters are so small that heat convection by movement of
air is prevented or at least significantly restricted, since
air molecules within the pores are trapped and prevent-
ed from significant movement. Such a VIP will be re-
ferred to herein as "vacuum insulation panels of the type
described".

[0005] There are other known types of vacuum insu-
lation panel formed of open cell foam, where because
of the larger pore diameter, high vacuum conditions
need to be maintained within an air tight envelope to en-
sure adequate thermal insulation.

[0006] There is a need for containers for transporting
products for health care applications, particularly hand
portable containers for primary health care applications,
safely, and under thermally insulated conditions, the
containers desirably being compact and not bulky, at
least when stored.

Summary of the Invention

[0007] The present invention provides a thermally in-
sulative container, foldable to a flat pack for storage, the
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container comprising a plurality of wall panels which in
the erected condition are joined together by joints, each
wall panel being formed of a sheet material, and each
wall panel including holding means, the holding means
of each wall panel holding at least one vacuum insula-
tion panel of the type described, which covers at least
the greater part of the wall panel, such that in the erected
container, the vacuum insulation panels of adjacent wall
panels are positioned sufficiently closely together to re-
strict significant thermal leakage there between, and
wherein at least some of the joints between adjacent
wall panels are releasable to permit the adjacent wall
panels to be moved away from each other to enable the
container to be folded up into a flat pack. Vacuum insu-
lation panels of the kind described are compact, with ex-
cellent thermal characteristics, and are therefore pre-
ferred with the invention. However, the invention ex-
tends to other vacuum insulation panels as described
above, which may be preferred in certain circumstanc-
es.

[0008] In afurther aspect therefore, the invention pro-
vides a thermally insulative container, foldable to a flat
pack for storage, the container comprising a plurality of
wall panels which in the erected condition are joined to-
gether by joints, each wall panel being formed of a sheet
material, and each wall panel including holding means,
the holding means of each wall panel holding at least
one insulation panel comprising a cellular material en-
closed in an air tight envelope under vacuum conditions,
which covers at least the greater part of the wall panel,
such that in the erected container, the insulation panels
of adjacent wall panels are positioned sufficiently close-
ly together to restrict significant thermal leakage there
between, and wherein at least some of the joints be-
tween adjacent wall panels are releasable to permit the
adjacent wall panels to be moved away from each other
to enable the container to be folded up into a flat pack.
[0009] The containerin accordance with the invention
provides a high degree of thermal insulation, and is not
bulky in construction. It may therefore be used a a hand
portable container in health care applications, for exam-
ple. It can be folded into a flat pack by releasing joints
between the wall panels. As preferred, the sheet mate-
rial of the wall panels comprises a single piece of woven
or continuous plastics material, which is moisture resist-
ant and can therefore be wiped clean. When laid open
flat, the sheet material is in the form of a cross, with the
arms of the cross being formed by the wall panels.
Where the sheet material is formed as a single piece,
the joints between adjacent wall panels are formed by
the flexible sheet material. Free edges of the sheet ma-
terial carry releasable joint means, such as Velcro tape,
so that the free edges can be interconnected by the re-
leasable joint means to form the erected container. In
alternative forms, the sheet material may be formed of
more than one piece, the separate pieces being inter-
connected along joint lines by further releasable joint
means.
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[0010] As preferred, there are four side wall panels, a
top wall panel and a base wall panel to provide a rec-
tangular container: However, three or more than four
wall panels are possible, for containers of a polygonal
shape

[0011] The insulation panel of each wall panel is pref-
erably held in a pocket formed of a pocket sheet of the
same material as said flexible sheet material and sealed
thereto along its edges, but leaving one edge free as an
opening. A flap may form a cover for the pocket opening.
Alternatively, the holding means may be of any desired
type: for example, it may comprise straps for holding the
vacuum insulation panel against said sheet material.

Brief Description of the Drawings

[0012] A preferred embodiment of the invention will
now be described, with reference to the accompanying
drawings, wherein:

Figure 1 is a perspective view of the preferred em-
bodiment in a laid-open condition, and showing a
vacuum insulation panel as a separate item;
Figure 2 is a plan view corresponding to Figure 1;
and

Figure 3 is a perspective view of the container in an
erected position with the top panel partially open.

Description of the Preferred Embodiment

[0013] Referring to Figures 1 and 2, a preferred form
of a hand portable thermally insulative container accord-
ing to the invention is shown in laid open condition and
comprises a base wall panel 2, a top wall panel 4 and
sidewall panels 6, 8, 10, 12. In its laid open condition,
the container is in the form of a cross or crucifix with side
wall panels 8, 10, 12 forming three arms of the cross,
and the longer fourth arm being formed by top wall panel
4, joined to base wall panel 2 via side wall panel 6. The
container is formed from a single piece of sheet material
14. The material is a woven plastics material, such as
nylon. This material is moisture resistant, and can be
wiped clean of fluids and solid products for hygiene. A
pocket sheet 16 of the same type of material is secured
to single piece 14 at each wall panel in order to provide
a pocket 18. The edges of the pocket sheet 16 are se-
cured to the sheet 14 by welding or sewing and an open
end of the pocket 18 has a cover flap 20 for covering the
open pocket. The pocket 18 covers essentially the
whole extent of the respective panel, apart from a small
external margin, as can be seen in Figure 2.

[0014] The spaces 22 between the panels, compris-
ing solely the flexible sheet material 14, form flexible
joints between the panels. Side edges of wall panels 6,
10 and top wall panel 4 have edge flaps 24, each flap
carrying a strip of Velcro tape 26. In addition, top wall
panel 4 has a top flap 28, which also carries a strip of
Velcro tape 30. As can be seen in Figure 3, strips of
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Velcro tape 32 are positioned on the underside of sheet
material 14, as shown in Figures 1 and 2, for connecting
with Velcro tape strips 26, 30. Thus, the flaps 24, 28 and
Velcro strips 26, 30, 32, provide releasable joints, and
a means of assembling the container to the erected con-
dition as shown in Figure 3, and then disassembling the
container to the flat position shown in Figures 1 and 2.

[0015] Each pocket 18 contains a vacuum insulation
panel 40 of the type described, as indicated in Figure 1,
and formed of fumed silicon dioxide. Each panel 40 fits
closely within the respective pocket 18 so as to be held
securely therein and is sealed inside by top cover flap
20, which has Velcro tape on its underside to connect
with a further strip of Velcro tape along the top of the
pocket.

[0016] The exterior of the container has carrying han-
dles 50, a top cover securing clasp 52, pockets for iden-
tification information, etc.

[0017] With the insulation panels 40 fitted within the
pockets 18 of each wall panel, the container as shown
in Figure 1 may be folded up to a flap-pack condition,
merely by folding the panels one upon the other. Alter-
natively, it may be preferred to take out one or all of the
vacuum insulation panels of the type described before
folding the container up to a flat-pack condition.

[0018] Inordertoerectthe container, from the position
shown in Figure 1, the sidewall panels 6, 8, 10, 12 are
first folded upwardly about joint lines 22 to stand per-
pendicular to base panel 2. Flaps 24 are then folded
over the sides of adjacent side panels as shown in Fig-
ure 3 so that the respective pieces of Velcro tape inter-
connect. These flaps of Velcro tape therefore form re-
leasable joints between the respective sidewall panels.
In that condition, as shown in Figure 3, the top wall panel
4 may then be folded down on top of the side wall panels
and its side flaps and top flap 24, 28 may be folded over
so that the strips of Velcro tape 26, 30 interconnect with
Velcro strips 32 to form a totally sealed container, with
the flaps 24, 28 forming releasable joints between all
panels. As can be seen in Figure 3, in the erected con-
dition, the sidewall panels are positioned so that the
pockets 18 of panels 6 and 10 have their side edges
abutting against the pocket edges of end panels 8, 12.
In addition, the lower edges of the pockets of wall panels
6, 8, 10, 12 abut against the upper pocket surface of
base panel 2. When top panel 4 is folded over the wall
panels, the upper pocket edges of the wall panels abut
against the lower pocket surface of panel 4. Thus, there
is formed a container with no significant thermal leakage
paths between the panels. Although there is in practice
a certain spacing between the edges of the insulating
wall panels in the erected condition as a result of the
flexibility necessary for assembling and disassembling
the container, the amount of heat that can be conducted
along these spaces is negligible.
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Claims

A thermally insulative container, foldable to a flat
pack for storage, the container comprising a plural-
ity of wall panels which in the erected condition are
joined together by joints, each wall panel being
formed of a sheet material, and each wall panel in-
cluding holding means, the holding means of each
wall panel holding at least one insulation panel com-
prising a cellular material enclosed in an air tight en-
velope under vacuum conditions, which covers at
least the greater part of the wall panel, such that in
the erected container, the insulation panels of adja-
cent wall panels are positioned sufficiently closely
together to restrict significant thermal leakage there
between, and wherein at least some of the joints
between adjacent wall panels are releasable to per-
mit the adjacent wall panels to be moved away from
each other to enable the container to be folded up
into a flat pack.

A thermally insulative container, foldable to a flat
pack for storage, the container comprising a plural-
ity of wall panels which in the erected condition are
joined together by joints, each wall panel being
formed of a sheet material, and each wall panel in-
cluding holding means, the holding means of each
wall panel holding at least one vacuum insulation
panel of the type described, which covers at least
the greater part of the wall panel, such that in the
erected container, the vacuum insulation panels of
the type described of adjacent wall panels are po-
sitioned sulfficiently closely together to restrict sig-
nificant thermal leakage there between, and where-
in at least some of the joints between adjacent wall
panels are releasable to permit the adjacent wall
panels to be moved away from each other to enable
the container to be folded up into a flat pack.

A container according to Claim 1 or 2, including a
single piece of flexible sheet material forming all
said wall panels.

A container according to Claim 3, wherein said sin-
gle piece is in the form of a cross.

A container according to Claim 3 or 4, wherein a
plurality of edges of said single piece have flaps,
adjacent the wall panels, carrying releasable secur-
ing means for forming releasable joints for securing
the container in the erected condition.

A container according to Claim 5, wherein the re-
leasable securing means comprises Velcro tape.

A container according to any preceding claim,
wherein each said holding means comprises a
pocket formed by a piece of sheet material, at-
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10.

1.

12.

tached to the wall panel.

A container according to Claim 7, the holding
means including a flap forming a cover for the pock-
et opening.

A container according to Claim 7 or 8, wherein a
respective insulation panel forms a close fit within
each said pocket.

A container according to claim 2, wherein each vac-
uum insulation panel of the type described compris-
es nanoporous fumed silicon dioxide.

A container according to any preceding claim, in-
cluding one or more exterior handles for hand car-
rying the container.

A kit of parts for a thermally insulative container,
foldable to a flat pack for storage, the container
comprising a plurality of wall panels, each wall pan-
el being formed of a sheet material, means for join-
ing said wall panels together, and each wall panel
including holding means, for holding at least one in-
sulation panel of cellular material enclosed in an air
tight envelope under vacuum conditions, such that
in the erected container, the insulation panels of ad-
jacent wall panels are positioned sufficiently closely
together to restrict significant thermal leakage there
between,

and wherein at least some of the joining means are
releasable to allow adjacent wall panels to be
moved away from each other to enable the contain-
er to be folded up into a flat pack, and the kit of parts
including a plurality of said insulation panels for fit-
ting in said holding means.
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