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(54) Title: CONTAINER FOR TRANSPORTING A BIOLOGICAL SAMPLE, KIT THEREWITH AND BLANK

(57) Abstract: A fluid impermeable container
(10) for transporting a biological sample, the
container (10) comprising folded sheet material
having a fluid impermeable first layer and a rigid
second layer, the folded sheet material defining a
base (12), enclosing side walls (14, 16, 18a,
18b), an upper wall (20), and a container closing
member (22), the upper wall (20) being con-
figured to define an opening to a recess (24) for
receiving a receptacle containing a biological
sample to be transported, in which the recess
(24) is sealingly enclosed by the container clos-
ing member (22) when the container (10) is in a
closed configuration.



WO 2014/118542 PCT/GB2014/050248

CONTAINER FOR TRANSPORTING A BIOLOGICAL SAMPLE, KIT THEREWITH
AND BLANK

The present invention relates fo a container, and a container blank, for transporting a biological

sample. The present invention aiso relates to a kit of parts for ransporting & biclogical sampla.

The rules and legisiation governing the transporiation of biclogical material, such as human
waste, Hssue, or blood samples or specimens, are becoming inoraasingly stringent. As a result
of the health risk to humans posed by pathogens such as bacteria, viruses and fungt, which may

be present in such samples, precautions must be taken to guaranies the safely of those

operating in this fleld.

The health risk to humans posed by certain biclogical material can be greatly reduced by tvpe of
packaging used to store the sample during transit, Moreover, given the recent rise in setf
screening indiatives, such as for bowe! cancers and the ke, the number of biological samples
being collacted at home, as wall as in clinics, is rising. Such samples are invariably couriered in
large quantifies to madical institules or iaboratories where various analvses are conducted. #
has therefore become necassary o provide effective, albsit sasy 1o operale, packaging that
complies, amongst others, with the reguiations under UN3373, relating to biclogical substances

being fransported for diagnostic or investigative purposes.

Regulations such as UN3373 impose strict requiremeants on the minimum features that such

packaging should possess. Blological malerial that is lnown of reasonably expacied to contain
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harmiul pathogens must be ransporied in packaging that includes the following key

components:

s A primary receptacie, being a tuba, vial or other container made of glass or rigid

plastic,
» A secondary packaging encapsulating the primary recepiacie and baing fluid
impermeable, and

e An culer packaging,

in which aither of secondary or outer packaging is rigid.

Biological samples are commonly collected in vials or tubes made from glass of rigid plastic. A
sonventional method of packaging such samples is to place the receptacie in a seatable
polythena bag, which is then iself packaged within a rigid sleeve or box. Howaver, in self
soresning studies, the mulll siep nature of such a packaging technigque often proves over-
complicated for certain people, such as the elderly, resulting in the subsequent falling of the
packaging, putting those operating in this field at risk. Packaging techniques that require a

multiplicity of diferent packages are also considerably more expensive.

Anothar type of packaging for use in this field is the Polymed snvelops, which is made from
strong viny! material, and has 2 opening defined by & seslable metal zipper. The Polymed
envalops is designed o be used with additional leak proof packaging. | also suffers from carlain
siructural Inadeguacies, including an insufficiently rigid outer packaging. Additional packaging is

therefore required for biological samples whose transportation is governad by stric! regulalions.
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The MiniMailBox was also designed with UN3373-type regulations in mind. Howsver, despite
being conveniently sized =0 as to be postable through a standard letler box, the MiniMailBox s
not iself leak proof, meaning that additional interior packaging is required, thereby placing an

increased burden on the user o ensure that each compoenent of the packaging s correctly and

securely sealed |

Aspecis of the prasent invention wers devised with the Toregoing in mind,

According to a first aspect of the present invention, there is provided a fiuid impermeable
container for ransperting a biclegical sample, the container comprising folded sheat material,
the folded sheet material being fluld Impermeable and defining a base, snclosing side walls, an
upper wall, and a container closing member, the upper wall being configured to define an
opaning to a recess for recelving a receptacie containing & biclogical sample to be transported,
whereln the recess is sealingly enclosed by the container closing member when the container is
in a closed configuration. The container enables a user o achisve a fuld impermeabls hamier
bebween the interior and the exerior of the container. Moraover, the container affords both fuid
impermeability and durabifity characteristios without the need for multiple types of packaging.
Conseguently, the single closure packaging redusces the burden placed on the user, thereby
affowing s biological sample to be packaged, sither by a cliniclan or by a member of the publie,
in a simpler and more efficlent manner, which compliss with regulations governing the

ransporiation of biclogical material, such as those imposed by UN3373

5%
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in one embodimant of the invention, the shest material is rigid. The container therefore provides

both a fiuid impermeable barder, as well as a rigid ouler packaging without the need for multiple

typas of packaging.

in ancther embodimant of the ihvention, the container is sized to be postable through 3 standard

fetter box. The container theraby facilitates sampling by the public in selfscreening studies.

in vet another embodimant of the prasent invention, the folded sheel material comprises a fluid
imparmeable coating. Optionally, the fluid impermeable coating is provided as 2 laminate
coating on the folded sheet material, Lamination of shest materal is an nexpensive process,

and confers fiuld impermeability characteristics to the resulling container,

In still ancther ambodiment of the prasent invention, the folded shest material comprises
cardboard, Cardboard shest material is easily cut and shaped, and confers strangth and

durability characteristios whilst belng al the same time costaffective,

i yat another ambodiment of the prasent invention, the container closing member comprises an

adhesive porlion. An adhesive affords 3 good ssal around the recess. Optionally, the adhasive
portion doss not extend over an area of the container dosing member that overlies the opening
1o the recess when the containgr is in 8 closed configuration. Whilst the adhesive portion affords
a good seal around the upper periphary of the recess, the area of the container closing member

that overies the opening to the recass whan the containar s in & closed configuration may not
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comprise an adhesiva. Consequently, a receptacie may not become adherad to the container
closing maember when the containgr s in use. This may be achisved by die cutting an adhesive
strip. The dis cutler may be shaped to correspond o the opening of the rscess. Optionslly, the
adhesive is exposad by releasing a backing strip. The container closing member is therefors
simpls to operate. The adhesive and sesling characleristics of the adhesive are not

compromisad in the event of sample spillage.

In ancther embodiment of the present Invention, the container further comprises one or mare
container reinforcing members, The one of move reinforcing member confer additional strength,
rigidity and durability characteristios o the container. Qptionally, the one or more container
reinforcing members comprises an absorbent. The absorbant may be impregnated within the
ohe or more container reinforcing members. In the event of damags o the primary receptacie,
the absorbent prevents the sample from leaking out of the container. Optionally, the container
reinforcing member comprises ong of more inserls, around which the sheet material of the
container is formed. Multiple inserls may be slacked oneg on top of another and then secursd in
place once the sheat material s eracted around them. Qptionally, the one or more inserls are
made from a sufficlently rigid foam or from corrugated cardboard. Such materials improve the

rigidity of the container whilst offering s degres of absorbency.

in another embodiment of the present invention, the recess comprises a cushioning material,
The primary receptacls, which is often manufaciured from glass or rigid plastic, is thereby
cushionad from impacts during transportation and handling. Preferably, the dimensions of the

racess cotrespond accurately to those of a primary receptacie whose Hid porion has been

corractly closed, Accordingly, the recess is physically incapable of accommodating a receptacie
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whose lid has baan incorrectly closed, thereby prompting & user to take action. Morsover,
providing a recess whose dimansions corraspond clossly to those of the receptacie being
transported prevents the Hd, cap or stopper of such a receptace from becoming detached or

disindged during transil. The risk of spillage or leakage is thersfore even further reduced,

in yet ancther ambodiment of the present invention, the recess comprises an absorbent
material. in the svent of damage to the primarny receptacie, the absorbent prevents the sampls
from leaking out of the container. Oplionally, the quantity of absorbent material is sufficlent to
absorb the entire contents of a bivlogical sample to be transporied. The risk of any biclogical
matarial reaching the ocuter extremities of the container is thereby significantly reducsed,
Optionally, the absorbent material is a foam or cotton wool, Such materials provide adeguate

absorbency characteristics, whilst at the same time affording a degree of cushioning.

in still a further embodiment of the presant invention, the recess further comprises a fluld
impermeaable helder for housing & biclogical sample to be transported. The holder confers
additional fuld impermeability characienstics to the porlion of the container being in contast with
the primary receplacie. Optionally, the holder is inlegrally formed within the recess. An
additional burden on the user is thereby eliminaled. Optionatlly, the holder is made from plastic.

Plastics are typically lightweight, fluld impermeable and inexpensive,

in yet another embodiment of the prasent invention, the recess further comprises one or mors
cutaway portions for faciitating access to the recess. The usabiity of the container for less

dexterous parsons, such as the elderly, is therefore incraase

[
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iy stil! another embodiment of the prasent invention, the recess may be substantially larger than
the receptacie which it is intended to receive. In such an embodiment, the recess may further
comprise receplacle refaining means o refain the receptacle in a given part of the recess, such
that container opaning means. such as a blade or gullicting, may safely shear through an emply
part of the recess. Optionally, the receptacie retaining means comprises a consiricted portion,
The constricied portion may be formed into 2 single side wall of the recess. Allermatively,

opposing side walls of the recess may be constricted al a glven point.

iy & further embodiment of the present invention, the container further comprises sample
refeasing means for accessing the recess other than via the contalner closing member, The
container therefors provides means for accessing the packaged sampla once it has reached s
destination. The means are located away from the conlainer closing member so that #s integrity
is not weakenad, Oplionally, the sample releasing means comprises & perforated releass tab
complementarily shaped to at least one of the faces of the recess. The {ab may be simply
removed by tearing along the perforation, thereby exposing one or more faces of the packaged
sample, Optionally, the perforated release @b is dispesed on the base of the container.
Alternatively, the sample releasing means may comprisa a line of weaknass axtending through
tha container and intersecling the recess along one of s faces. The packaged sample may
therefors be accessed by breaking the container over the aedge of a flal surface, such as a work
fop, 50 &8s 10 expose one of the faces of the packaged sample. Alternativaly, the sample
releasing means may comprise a ine of weakness exiending through the container and
intersecting the recass at any point along s length. Once the container s broken along the line

of weakness, a portion of the receptacle may protrude from the recess. Such sample releasing
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means may prove sdvantageous when numerous containers are {o be opened, by reducing the

risk posed by repetitive sirain injurtes {(REls}

ir accordance with a second aspect of the present invention, thers is provided a kit of parts for
ransporting a biclogical sample, the kit comprising & fluid impermeaabis contalner of the present

invention, and a receptacie capable of containing a biologicsl sampls o be transported.

in accordance with 2 third aspect of the present invention, there is provided a pre-cut and pre-

creasad blank comprising sheet materal which is sreciabls to form a fluid impermeable

container of the present invention.

Oine or more embodiments of the invention will now be descoribed with reference (o the

accompanying figures, in which:

Figure 1 is a view from the front, one side and above of the container of the present invention in

a fully open configuration.

Figure 2 is a visw from one side of the containgr of the present invention in a partially open

configuration.

Figure 3 s a view from the front, one side and above of the container depicled in olaim 1, further

depicting the optional fiuld imparmeable holder for housing a biological prior 1o insertion into the

raiass.

E24)
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Flgura 4 is a view from the rear, one side and below of the container of the present invention in

& closad uonfiguration.
Figure § s a view from the rear, one side and below of tha contalner depicted in Figure 4.

Clgues € 1s 2 view from the rear, one side and below of the containegr of the pressent invention in

& broken configuration.

Figure 7 is a view from the rear, one side and below of the container of the present invention in
miglre ¢ ) P

an alternative broken configuration

Flaure 8 is 8 view from above of a pra-cul and pre-creased blank erectable to form a container

of the prasant invention.

Refering to the figures, the fluld impermeable container 10 is formed from a shest of laminated
cardboard, it is generally cuboidal in shape, having & base 12, upright front 14, rear 18 and side
walls 182, 18b, an upper wall 20, and a closure Bap 22 Upper wall 20 Sasina substantially
identical plane to base 12, and defines an opening to a recess 24 for receiving & recaptacie {not
shawn} containing & biological sample to be transported. Closure flap 22 has = sealing portion

28 which sealingly ancloses the recess 24 when the container 10is In a closed configuration.,

Refersing to Figures 1 and & base 12, uppsr wall 20 and closure fap 22 are of substantially
identical dimansions to one another and are all generally oblong in shape. Base 12 is separated
from upper wall 20 slong long edge 30 by front wall 14, Front wall 14 is separated from upper
wall 20 by long adge 32, which Hes opposite long edge 30, Rear wall 18 is of substantially

antical dimensions to front wall 14 and is separated from upper wall 20 by long edge 34, which
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Hies opposite long edge 32, Side walls 182, 18b lie along opposite short edges 38, 38
respectively of uppar wall 20, Base 12 is separated from closure flap 22 along long edge 40 by
rear wall cover 28, which lies along an opposite edge of base 12 to Front wall 14, Rear wall
cover 28 is separaied from closure flap 22 by long edge 42, Rear wall cover 28 ig of
substantially identical dimensions to front 14 and rear 16 wall, and lies substantially contiguous
with rear wall 16 when container 10 s in a closed configuration. Sealing portion 28 is disposed
towards an opposite edge of closure flap 22 {o rear wall cover 28, Sealing portion 28 is

distinguished from closure flap 22 by adge 43, Fdges 30, 32, 34, 38, 38, 40, 42, 43 are (-

creased,

St referring to Figures 1 and 8, front 14 and rear 16 walls sach have & pair of adhesive tabs
44a, 44b and 46z, 48b respectively, extending cutwardly from their respective shortest gdges
48a, 48b, 50a, 50b. Each of side walls 183, 18b also has an adhesive tab 52a, §2b respectively,
gach disposed along an opposite edge S4a, 54b respectively, to upper wall 20, Rear wall 16 has
a further adhesive tab 58 disposed along an opposite edge 58 to upper wall 20. Edges 48a,
48b, 50g, 50k, S48, 54b, 58 are pra-creased. During assembly of container 10, adhesive tabs
44z, 44k, 4683, 48b, 52a, 52b, 58 are securad 1o the inner surface of base 12 such that thay ars

concealed from view. The performance of the adhesive s not compromised in the evant of a

spiitage within container 10.

Turning now to Figures 1 and 3, container 10 comprises & plurality of container reinforcing
members 58 provided as layers of corrugated cardboard. Reinforcing members 88 are of
substantially identical dimensions to base 12 and upper wall 20, and are sandwiched

therebetweaen when container 10 is erected from shest matarial, Reinforcing members 58 have

iy
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a cutout portion complementarily shaped (o recess 24, such that partions of reinforcing

mambers 58 form the side walls of recess 24, Reinforcing mambers 58 are securad in place

once containgr 10 is aracted from sheet material,

Referring to Figures 1 and B, upper wall 20 alse comprises semicircular culaways 88 located
along opposite long edges of the opening to recess 24, A portion of the reinforcing members 58

comprises complementarily shaped cutaway portions {o facilitate access 1o a recaeptacie locatad

inzside recess 24,

Referring to Figure 3, a sample holder 80 in the form of 3 tray may be provided, the sampls
holder 80 being complemantarity shaped {0 racess 24, Sample holder 80 is designed lo receive
z receptacle containing a biclogical sample and is therefore manufacturad from a fuid
impermaable materal, mors spacifically plastic. Sampies holder 80 further comprises a Hp 82, the
underside of which abuts, and is adhesively securaed o, the upper surface of upper wall 20
whan sample holder 80 is located in recess 24, An interior portion of sample holder 80 containg

& cushioning and an absorbent material, such as cotton wool or the ke,

Prior to use, and referring to Figure 2, container 10 adopts a partiaily open configuration in
which sealing portion 28 of closure flap 3¢ is folded Inwardly along edge 43, such that sealing
poriion 26 fes subsiantially contiguous with closure flap 22, Sealing portion 28, which is
ganerally formed from double sided adhssive tape, is pravented from adharing to closwre flap 22

by backing strip 62, An emiply receptacle for recsiving a biological sample may then be locsted

in recess 24 and a racipient’s address, or other information, may be printed onto the uppemaost

1
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surface of closure fiap 22, before an ouler wrapper, such as transparant caliophans is applisd.

Upon receipt of container 10 in its parlially open configuration, recess 24 and a recaptacle

containad therain are presentad 0 8 user.

in use, and referring to the Figures, contalner 10 is exposed by removal, if present, of an outer
wrapper, thereby allowing container 10 to adept a fully open configuration in which sealing
porlion 26 is folded outwardly along edge 43 to revesal user instructions printed onio the inner
surface of closure flap 22, A user then removes the receptacle from recess 24 and inserts into i
2 sample of biological material. The receptacie is then sealed and relocatad back info recess
24, Backing strip 82 is then removed from sealing portion 28 and discarded. Next, sealing
partion 28 is lowered aﬁte the épening to racass 24, such thal the upper boundaries of recass
24 and culaways 68 on upper wall 20 are fully and sealingly enclosad by sealing portion 28, The

adhesive and ssaling characteristics of sealing portion 268 are not compromised by spillages

within recass 24,

Agcordingly, when used as a return mailing article, container 10, being in a parially open
configuration, arrdves with 8 user in a transparent wrapper, with recess 24, and a receplacle
contained therein, clearly visible. Contalner 10 is then unwrapped, a bidlogical sample is
infroduced into the receplacie, and the receptacie then relocated back into recess 24, Container
10 is then sealingly closed by the user according to the above protocel, and conveniently mailed

{0 & recipient, normally a iaboratory or other medical instifite, whose address may have been

pra-printed on container 10,
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in its closed configuration, container 10 complies with specific reguiations goveming the
transportation of biological matertal, such as those imposed by UN3373. Container 10 is suitably
sized 56 as to be postable through a standard leller box, and addresses or other relevant

information may be printed on the outer surface of either closure flap 22 or base 12,

Once at its destination, most probably @ hospial, laboratory or other medical institute, the
sample of bislogical material must be retrdeved from container 10. Referring to Figure 4,
container 10 is provided with a perforated release tab 84 formed into base 12 and located over
the underside of recess 24, Reloase tab 84 may therefore be lom away © expose a portion of
recess 24 in which the receptacie containing the biclogical sample is contained. Alternatively,
and referring to Figures § and 8, the sample of biologica! material may be retrisved by tesring
along a perforation 88 that extends through a substantially median point of container 10,
Perforation 80 intersects a face of recess 24, such that tearing containgr 10 along perforation 88
2xposes a porton of recess 24, thereby sliowing the sample to be retrieved. Alternatively, and
referring to Figure 7, perforation 68 may intersact recess 24 af any point along its length, such

that, upon tearing, the recepiacle containing the bological sample protrudes therefrom and is

aasily retrievable.

While specific embodimants have been described herein for the purpose of refersnce and
iHustration, vadous modifications will be spparent to a person skilled in the relevant art and may
be made without departing from the scope of the invention as defined by the appended claims.
For example, containgr 10 may be formed from a number of other sheet materials, such as
certain plastics, in which case further fluld impermeability characteristios may be conferred to

container 10, The shape of container 10 may also differ from th

)

{ desoribed hereln, and vardous

13
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other three dimensional forms are equally envisageable, Reinforcing members 58 may be
constructed from materials other than cardboard, such as rigid foams or sponges. The
rainforoing members may be impregnated or dispersed with 2 material having absorbaney
characteristios, theraby minimising even further the risk of spillage. Recess 24 may be shaped
o receive any number of conventional specimen receptacies. Cutaways 88 may be one or more
i number, and may be of any size of shape. Where sample holder 80 s not usad, recess 24
may be dirgctly packed with one or more cushioning or absorbent materials, including fabrics,
foams, sponges, pads and powders. Sealing portion 28 may comprise adhesive meaans other
than double sided adhesive lape, such as any number of gluas. The adhesives are preferably
selected such that their performance is not compromised in the svent of a spillage. Releass tab
£4 may be alternatively located to exposs any accessible face of recess 24, Release tab 84
may also be located on closure flap 22, providing that the sesling characteristics of container 10

ars not compromised. Parforation 88 may be relocated 30 as {0 expose, upon iearing, one or

more other portions of recess 24,
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CLARES

A fluid impermeable container Tor transporting 2 biclogicsl sample, the container
comprising folded sheet material, the folded shest material being Huid impermeable and
dafining a base, enclosing side walls, an upper wall, and a container closing member,
the upper wall being configured to define an opening to 2 recess for receiving a
raceptacie containing a biological sample to be transporied, whersin the recess is

sealingly enclosed by the container closing member when the container is in a closed

configuration.
2. A container as claimed in olaim 1, wherein the sheet material is rigid,

A container as clalimed in claim 2, wherein the container is sized to be postable through

& standard letter box.

& pontainer as olaimed in olaim 1, 2 or 3, wherein the folded sheet materal comprises a

fluid impermeable coaling.

A container 23 claimed in claim 4, whersin the fluid impermeable coating is provided as

a laminate coaling on the sheel material.

A container as claimed in any preceding claim, whersin the folded sheaet maternial

comprises cardboard,

A comtainer as claimed in any preceding olaim, wherein the container closing mamber

comprises an adhesive portion.

et
L
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& A container as clgimed in claim 7, wherein the adhesive portion does not exdend over an
aras of the container closing member that overlies the opening to the recess when the
container is in a closed configuration,

8. A container as claimed in claim 8, wherein the adhesive is exposed by raleasing a
hacking shrip.

10, A container as claimed in any preceding daim, further comprising ons or move container
reinforging mambers.

11. A container as claimed in claim 10, whersin the one or more container reinforaing
membears comprises an absoerbent.

12. & container as claimed in cdaim 10 or 11, whereln the container reinforcing member
comprises one of more inserts, around which the sheet matenial is folded.

13, A container as claimed in claim 12, wherslny the one or more inserls are made from a
foam,

14, A container as claimed in claim 12, whersin the ong or mors inserls are mada from
corrugated cardboard,

15, A container as claimed in any preceding olaim, wherein the recess comprises a
cushioning matenal

18,

A container as olaimed in any precading olaim, wherain the recess comprises an

ahsorbent materal,
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17, A container as claimed in olaim 18, wherein the quantity of absorbent material is

sufficiant to absorb the entire contents of 2 biological sample {o be transporiad.
18. A container as olaimed i olaim 18 or 17, wherein the absorbent material is & foam.
14, A container as claimed in claim 18 or 17, wherein the ghsorbent material is cofton wool,

20, A container as claimed in any preceding clalm, whersin the recess further comprises a

fiuid imparmeable holder for housing 2 biologica! sample 1o be fransported.
21, A coniainer 23 claimed in claim 20, wherein the holder s removable.
22. A container as claimed in claim 20 or 21, whersin the holder is made from plastic.

23, A container as claimed in any preceding claim, whersin the recess further comprises ong

or more cutaway portions for faciiitating access 1o the recess.

24: A container as claimed in any praceding claim, wharein the recess is substantially larger

than the receptacis which itis intended to recsive.

25, A container as claimed in claim 24, wherain the recess further comprises receptacie

retaining means for refaining the receptacie in a given part of the recess.

28, A container as claimed in any preceding claim, wherain the receptade relaining means

comprises 8 constricted portion.

27. A container as clalmed in any preceding claim, further comprising sample releasing

maans for accessing the recess other than via the container closing member,
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28, A container as olaimed in claim 27, whersin the sample releasing means comprises a

perforated releasse tab complementarily shaped {o at least one of the faces of the recess.

28. A container as claimed in claim 28, wherein the perforated release {ab is disposad on

tha base of the container.

30, A container as clalmed in claim 27, wherein the sample releasing means comprises a

fine of waakness exlending through the container and intersecting the recess along one

of its faces.

31, A container as claimead In claim 27, wherein the sample releasing means comprises a

fine of weakness sxiending through the container and intersecting the recess at any

point along s length.

32. A kit of parts for transperting a biological sample, the kit comprising a fiuid impermeable

containgr as claimed in any preceding claim, and a receptacia containing a biclagical

sample to be ransported,

33, A pre-cut and pre-creased blank comprising shest material which is ereciable to form a

Huid impermeable containgr as calmed in any of claims 1 o 31

EACHENT 40480\ min N4 20TNE BFinal spacification.doty
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