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(54) Title of the Invention: Temperature controlled packaging and transportation method

Abstract Title: Thermally insulated container

(57) A thermally insulated product delivery container 1 (PDC),
including therewithin a rigid shell 3 defining a hollow tube
containing wool, first 5 and second 10 tube-end closure
boxes containing wool to thereby collectively define an
inner void for receiving at least one phase change
material container 9 for providing a temperature
controlled condition within the void in the presence of a
phase change material 6 (PCM), and at least one thermal
baffle 8 positioned between the or each phase change
material container and a product to be carried within the
compartment. Preferably the PDC is insertable into a
corrugated cardboard box 2. Also preferably, the end
closures comprise an insulated compartment and a PCM
compartment. The baffle(s) may have at least one layer
of corrugated cardboard. In use, the PCM (gel pack or ice
pack) cools down the product. The hygroscopic
properties of the wool may act to absorb moisture from
the condensation created by the PCM.

The claims were filed later than the filing date but within the period prescribed by Rule 22(1) of the Patents Rules 2007.
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Temperature Controlled Packaging and Transportation Method

such as vaccines where i is desirable or even essential for the product fo arrive
at its destination without having expetisnced extrames of femperature.

it s well known that sheep's wool is a useful hygroscopic material that
can be used within packaging such as corrugated cardboard boxes to provide a
focal temperatre olimate within the box by which products being transported,
such as heat sensiftive vaccines, can be kept within a required temperature
range, such as between 2° and 8%, without any artificial means for controlling
lemperature within the box, This is particularly useful in circumstances whershy
power is unavailable for artificially controlling the temperature of the box and it is
now even possible to ransport fragile itams such as vaceines and donor organs
o remote places over a period of at least 72 hours without any substantial
degradation in the required temperature range.  This concept can be assisted
by the use of phase change materials (PCMs) such as ice, which gradually melt
or ctherwise change phase during franspod, thereby absorbing heat without
unduly increasing the temperature of the immediately surrounding environment,
However, it is alsc known that live vaccines and lving organs can be killed or
reparably damaged by the presence of PCMs in such comainers and the
present invention is derived from the realisation that there is a need o resolve
thiz problem in a user-friendly manner without resorting 1o powered refrigeration
technigues,

According to & Tirst aspect of the invention there is provided a thermatly
insulated product delivery container (PDC), including therewithin a rigid shell
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defining a hollow tube containing wool, first and second tubs-end closure boxes
containing wool to thereby coliectively define an inner void for receiving at least
ang phase change material container for providing s temperature controlled
condition within the void in the presence of a phase change material (PCM), and
at least one thermal baffle positionable between the or sach phase change
material container and a product 1o be sarried within the compartment.

With this arrangement, the PDC may take the form of a corrugated
cardboard container within which may be inserted 2 foidable corrugated tubular

cardboard shell containing wool between its inner and outer walls, and a pair of

tube closure hoxes, one for each end of the tubs, sach also containing wool o

therefore  collectively define a product receiving void which acts fo
hygroscopically control the temperaturs gradient between the outside of the
container and the inside of the container. One or more PCM containers may
therefore be infroduced into the interior of the container as 2 means of
establishing 3 desired temperature range for the atmosphere within the
container and, in order to ensure that a product fo be transported within the
container does not bacome too cold or too hot during transport a therma! baffle
is provided between the product and the or each PCM container,

Conveniently, the themmal baffle comprises ons or more layers of
corrugated cardboard serving to control the flow of heat to or Fom the product,
thereby o pravent or inhibit thermal shock o the product.

Preferably, the PDC is modular, being cubold or eylindrical, in which the
holtow wool-containing shell is 3 sliding £t within the container, the or each PCM
container is a sliding fit within the wool-containing shell, a thermal baffle is a
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sliding fit over the or each PCM containgr e.g. a madical product in its original
primary packaging fitted over or between the or each thermal baffle so that when
the container is closed it assumes a generally rigid structure whereby o
minimise mechanical damage to the contents during transport. Conveniently,
the or sach PUM container includes apertures with which o exchange
termperature differences within the PDC.

Conveniently, the first and second tube closure boxes are sach separatad
into two compartments one for recelving wonl and the other for receiving a PCM
for controfling the temperature within the interior of the PO

The invention in a second aspect also provides a method of transporting
temperature-sensitive products by the use of a container in accordance with the
first aspect of the inventian, the method including the steps of identifying for the
product to be deliversd a reguired minimum and maximum temperature range
for the duration of ransport, identifying a suitable PCM and identifying 2 suitable
thickness or composition of thermal baffle acting between the PCM and the
product being transported so as to prevent or inhibit thermal damage thersto,

The invention will now be described, by way of example only, with
reference to the accompanying drawing which shows an axplodad view of a
product delivery container (PDC) 1 according to the first aspect of the invention.
The PDC 1 comprises a cuboid corugated cardboard box 2 insertable within
which & & comespondingly shaped and sized holiow twbular shell 3 having
therewithin a continuous batt of wool o, In use, act as a hygroscopic thermal
insulant.  The inner wall 4 of the hollow shell 3 is of shape and size
coresponding to the external dimensions of, respectively, a first tube closure
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box 5 having 8 lower chamber 5a containing wool {(not shown} and an upper
chamber 5b into which may be placed a PCM such as plastics-coverad ice
cubes which may thermally interact with the area of the inferior of the PCD via a
series of ventilation apertures 8. Above the spertures are a palr of thermal
baffles 7, & betwesn which may be placed & product to be fransported {(not
shown} such as a pre-packaged lemperature sensitive vaccine, Above the
thermal baffle 8 is @ dedicated PCM container 9 having various apertures {not
shown) for permitting thermal interaction with a PCM and the inside of the
container 1, above which is a second tube closure box 10 which, as with the first
tube closure box § includes an outer compartment 10a containing wool and an
inner compatiment 10b for containing furthar FCM.

in uze, the hollow woolinsulated tube 3 is placed within the cardboard
box 2 and the first tube closure box § fs pushed down to the lower snd of fube 3
after a FCM has been inserded within the upper compariment 8b. The thermal
baffle 7 is then placed on fop immediately below a product to be carried {not
shown) whareafier the second baffle 8 is placed thereover followed by PCM
container 8 and finally the second tube closure box 10 after the PCM container
10k has been filled with a8 PCM.

As will be apparent, the size and shape of the PDC may vary 1o suit the
type of product being transporied but in each case the general pringiple in
accordance with the invention is that the product s surrounded by an outer layar
of hygroscopic thermal insulation in the form of wool and the oroduct itself is
protected from any adverse themal shock from the PCM by the presence of
thermal baffles 7, 8, the thickness of which may he adiusted fo sult the
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reguirements of the product being transported.  Thus, # has been found through
tial and error that a thermal barier containing folded tayers of corugated
cardboard is sufficient fo protect live and other vaccines from cold damags by
the PCM,

A further feature of the invention is that all of the components (other than
the thermal insulation and PCM) can be made from sheet material such as
corrugated cardboard, which lends itself to recycling along with the wool or sven
re-use of the product delivery container in the event that there has been little or
no damage to it during transport.  This has the added benefit in parmiiting PDC
to be flat-packed for storage and fransport to end-users for subsaguent ssif-

assembly.
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1. A thermally insulaled product delivery container {(FDG), inchuding
therawithin a rigid shell defining a hollow tube containing wool, first and secong
fube-end closure boxes containing wool 1o thereby collectively define an inner
void for recelving at least one phase change matedial container for providing a
temparaturs confrolied condifion within the void in the presence of a phase
change material (POM), and at least one thermatl baffle positionable between the
or egch phase change malerial container and & product o be carried within the
compariment.

2. The PDC of Glaim 1 further including a corrugated cardboard container
within which may be nseried 3 foldable corrugated tubular cardboard shell
containing woo! bebyveen vits; nngr and outer walls, and 8 gair of twbe closuee
boxes, ong for sach end of the tube, sach also contalning wool o therefors
sollsctively define 3 product receiving void which acts o hygroscopically contrad
the femperature gradient between the outside of the container and the inside of
{he condainer.

3. Tha PDC of Claim 1 or Claim 2 in which one or mors PCM containers
may therefore be introdused into the ntetior of the container as & means of
astablishing & dasired lemperature rangs for the almosphere within the
conisiner

&, A PDC acoording to any preceding Claim further including a thermaal
haffle hetweaen the product and the or each PCM container in order {o ensure
that a product to be ransported within the container dees nat become oo cold
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or foo hot during transport.

8. The PRC of Claim ¢ in which the thermal baffle comprises ong of more
layers of corrugated cardboard senving to control the flow of hegt o or from the
product, thereby to prevent or inhibit thermal shook to the product.

8. A PDE socording o any praceding Glaim of modular form, being cubuid
oreylindrical, in which the hollow wool-containing shell is a sliding fit within the
containgt, the or each PCM coniainer is a sliding i within the wool-containing
shell, 8 thammal baffle is a sliding it over the or each PCM conlainereg. &
madical product in s ongingl ;}rifé;ia:ry packaging fitled over or between the or
each thermal baffle g0 that whanthe container is closed # assumes & generally
rigid shructure whershy to minimise mechanical damage 1o the confents during
ransport,

7. A PUC ascconding 'i@ any preceding Clain in which the or sach PCM
contsingr includss speriures with which o exchangs temperature differences
within the PRC.

8 A PDU according fo any praceding Claim in which the first and second
tube closure hoxes are sach separated o o compatiments one for reasiving
wonl ang the other for receiving a POM for controlling the tempersture within the
interior of the PCE.

EH A PDRO Substantially as hersinbefore deseribed with reference o the
drawing.

10, Amethod of ransporting temperature-sensitive products by the use of &
contsingr in acoordance with the first aspedt of the invention, the method
inciuding the steps of identifving for the product to be delivered g required
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reinimun and masdmun lemperaturs range for the duration of ranspor,
identifving a sullable POM and identiiving 8 suitable thickness or composition of
thermat baffle acting between the PCM and the product being transported so as

o prevent or inhibit thermal damage therstlo.
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