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PCT/ SE97/ 01033 CATHETER PACKAGE Technical field of the

i nvention 5 The present invention relates to a catheter package, and to
a nmet hod of packagi ng catheters in the sane. Background to the

~invention 10woGais3gs er s havi ng exterior coatings have been HOT(SES?/G1033 nany

years. Typically the coating ' Is a hydrthlllc | ayer designed to reduce

the coefficient of friction in the wet condition that the catheter

may be inserted relatively painlessly into the urethra of the patient, and

| i kew se renoved therefromwhen required. 15 Typical exanples of such

catheters are nmadgTHRPER PACKAGEPEean patent specifications
EP- B- 0093093 (Astra Meditec AB) and EP-B-0217771 (Astra Meditec AB).

EP- B- 0093093 di scl oses a process for providing a polymer surface, such as a

urinary | atex g"’é’ﬁ{%ﬁﬂ%‘?°"“‘°"§;"§gﬁ?'ﬁ“ mary coating including an isocyanate

conpound, and a g i ncludi ng pol yvinyl pyrrolidone.
EP-B- 0217771 di scl oses a nethod of form ng an

s The present invention relates to a catheter package, and to a method of packaging catheters

in the same.
Background to the invention

to  Catheters having exterior coatings have been known for many years. Typically the coating
is a hydrophilic layer designed to reduce the coefficient of friction in the wet condition, so
that the catheter may be inserted relatively painlessly into the urethra of the patient, and

likewise removed therefrom when required.

15 Typical examples of such catheters are made known in European patent specifications
EP-B-0093093 (Astra Meditec AB) and EP-B-0217771 (Astra Meditec AB).
EP-B-0093093 discloses a process for providing a polymer surface, such as a urinary latex
catheter, with a primary coating including an isocyanate compound, and a secondary
coating including polyvinylpyrrolidone. EP-B-0217771 discloses a method of forming an

20 improved hydrophilic coating in order to retain the slipperiness for a longer time on a
substrate, such as a urinary PVC catheter, by applying a solution comprising a solvent

having an osmolality-increasing compound such as sodium chloride.

Catheters are conventionally packaged in a paper package, in order to allow them to be

25 sterilised before they are used. Such sterilisation typically is performed at the time of
manufacture, using techniques well-known in the art such as gamma-irradiation or
fumigation with ethylene oxide gas. If ethylene oxide is used, it must be allowed to have
.access to the catheter surface, and a paper package allows this to occur. The conventional

approach is to use a paper which is permeable to ethylene oxide, grid-lacquered with



20 inproved hydrophilic coating in order to retain the slipperiness for a

| onger fime On a substrate, such as a urinary PVC catheter, by
appl ying a solution conprising a sol vent havi ng an
osnol ality-increasi ng conpound such as sodi um chl ori de. Cat heters

are conventi Qugbs, ackaged in a paper package, in order topgrksfoiddemto
be 25 sterilised before they are used. Such sterilisation typically is

performed at the tinme of manuf act ur e, 2usi ng techni ques wel | -known in
the art such as gamma-irradiati on or fum gation with ethyl ene oxide
gas. If ethylene oxide is used, it nust be allowed to have access to
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pol yet hyl ene and wel ded around its edge to a lam nate of, for exanple,

pol yet hyl ene- Apg;rlicant R %Rg% PégfﬂlgFleﬂm&ﬁﬁ#@aﬁﬁ p&ltéﬁeckpnl\é*e?sgg that the surface

t erepht hal at e, possi ene-n
observed that dof tiereatheencamteoome etickyt and adhereaiatieechapertdf etieqrabkags cidiig thdre

surface 5 of the cahhetﬁtlar cag Becomé'rflst i ckg and adhere to the paper of
the package c&9gPntHecatheter tq e, damaged, festmpyed of mutilatedt o pe damaged,
destroyed or nutil ated. Inserting a plastics material adjacent to
the interior surface of the paper has been suggested, creating a | oose
paper - pl ast i ¢ Ihsertingat plastieninexirial sljacent deithel intériorsoiges of the tphgdr hhdlkeef sligpetted,
does . . . .
creating a loose paper—plastic laminate sealed just around its edges so that the catheter does
10 not come into immediate contact with the paper. However, this has the disadvantage that a
barrier is now in place which prevents penetration of ethylene oxide into the interior of the
package so as to be brought into contact with the surface of the catheter. Such a package
could only effectively be sterilised by irradiation, although an alternative is to provide a
number of slits in the plastics material, thin enough to prevent the catheter surface from
15 coming into direct contact with the paper and yet capable of opening wide enough to allow

access of ethylene oxide at the required time.

This clearly means that the manufacturing process is made more complicated than would
be desirable. In particular, the slits in the plastics material have to be carefully regulated so
20  that they do not permit contact of the catheter surface with the paper, without in any way

hindering sterilisation with ethylene oxide.
Disclosure of the invention

25 There is therefore a need for an improved catheter package and according to the present
invention there is provided a catheter package comprising a surface coated catheter, for
example a hydrophilic outer surface coated catheter, and a container which encloses the
catheter and permits the passage of a sterilising agent for the catheter therethrough, for

example an ethylene oxide gas, characterised in that the container is an inner container and



10 not conme into imediate contact with the paper. However, this has the
di sadvant age that a barrier is nowin place which prevents penetration
of ethylene oxide into the interior of the package so as to be brought
into contact with the surface of the catheter, Such a package coul d
only effectivelgodgraderilised by irradiation, although an algcmsetomess i s
to provide a nunber of slits in the pl a§t|cs material, thin enough to
prevent the catheter surface from15 comng into direct cont act with the
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therefore a needSucha packagemavedome thealisedvanegieaipheramadn the pPibElird Yhilfd still Being
present i nvention there |s pr ovi ded a cat het er ackage conpri sing a
surface coated cHppletemanufagture. It thus appearsshat the stic ¢ofghe eatheteris caveed by
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PCT/ SE97/ 01033 e outer container of the package may be formed m a single layer of a plagtics material
such as polyethylene or poly(vinylidene dichloride) (PVDC). However, a better moisture-
to  tight barrier may be achieved by using a laminate including a metallic layer such as
aluminium. Typically a laminate of aluminium and polyethylene could be used, with the
polyethylene on the interior of the outer container. Such a material would be quite fragile,

but this may be compensated for by providing a strengthening outer layer of a plastics

material such as polyester or oriented polypropylene, for example biaxially oriented

15 polypropylene.

Applicant has also found that 2 moisture-tight barrier can be obtained by using a silicon
oxide, for example silicon dioxide, in the constmction of the outer container. The silicon
oxide can be supported in a matrix material such as a polyester, polyethylene terephthalate
20 (PET), nylon or polypropylene or as supplied by Mitsubishi under the trade name
Techbarrier-S and may further be used as one layer of a laminate used to construct the outer
container. If need be, a strengthening outer layer of a plastics material can again be used in

the outer container construction.

25 Alernatively, a metallised film such as a metallised film of PET with aluminium oxide
may be used. The metal content of this is very small, rvhich is environmentally better, and
yet Applicant has found it to be a good moisture barrier. Nylon and polypropylene are
alternatives to polyethylene terephthalate in such films.



that the catheter package further conprises an outer container which

encl oses the inner contai ner and prevents or substantially prevents
access of noisture to the interior thereof. Such a package can
overcone the di sadvantages inherent in the prior art whilst still being 5
sinple to manufacture. It thus appears that the sticky surfaepsmhniose
catheter is MYH ‘By the gradual ingress of noisture into the
package during storage. The outer dontainer of the package may be
formed froma single |ayer of a plastics nmateri al such as

pol yet hyl ene or pol y(vinylidene dichloride) (PVDC). However, a better

noi sture- 1 i I ' ' ) ' uding a
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of the outer container. Such a material would be quite fragile, but
this nmay be conpensated for by providing a strengthening outer |ayer of a

pl astics ' I I 1kt
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such as a pol yester, polyethylene terephthalate 20 (PET), nylon or

pol ypropyl ene or as supplied by Mtsubishi under the trade nane

Techbarri er-S angichayade/it tvoeld bean ademitages ifaleodtencontainer coulde sesledagaired t o

construct the outer . container. |f need be, Str t.heni uter,. | ayer
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this is very stapel, which is environnmentally better, and yet Applicant
has found it to be a good noisture barrier. Nylon and pol ypropyl ene are
alternatives to polyethylene terephthalate in such fil ns.

Even so, it is possible that small amounts of moisture may diffuse through the outer
container into the cavity between the inner and outer containers during prolonged storage,
1s  or enter when a catheter is removed if a re-closing means is provided. Applicant has found
that diffusion of moisture can occur particularly when the outer container comprises a
single polymeric layer such as polyethylene. This problem may be obviated by placing a
desiccant in this cavity. A typical desiccant would comprise a sachet of silica gel, or a

molecular sieve or calcium chloride.

Applicant has found that sometimes the use of plasticiser, or solvents in glue, during the
manufacture of the catheter or the outer container can cause malodorous fumes to develop
in the cavity between the inner and outer containers during prolonged storage. This may be
obviated by placing a deodorant material in this cavity. A typical deodorant material would

25 comprise a sachet of active carbon.

The package is particularly, although not exclusively, suitable for use in combination with
a catheter having a hydrophilic coating. Such a coating is always more or less sensitive to
water. Examples of moisture-sensitive coatings are polyethylene oxide,

30 polj(vinylpyrrolidone) (PVP) and cellulose polymers such as h}"droxyethylcellulose or
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Poly chloro tri fluoro ethylene (PCTFE) may al so be nmentioned as a possible
barrier material for the outer container construction. One

catheter may bevesdrarme i n each package. However, as cat het er spcu/seogemnss al | y
~used once 5 or a very fewtines and then replaced, two or nore catheters

may be stored in individual i nner contarners within a single outer
cont ai ner. In such a case, it would be an advantage if the outer
contai ner coul d be seal ed again whenever an inner container containing

a catheter is t aliy@rox9piopyldélivtosBRYhd)alifgimay &i1udY ad smAAIRYiftrddSing cORpdtad f OF

re-closing the outer container, such as a zip fastener or a resealing

t ape. Ev eTHCR g5 sugqr, pmga goansinpiganic salt: Bipidally sueb cpmpounds amgicsstatline imform
di ffuse through . tead-ner. 1 .the cavi.ty between the inner
and outer cont aiJﬁg?%aggﬁrgélﬁgebnr‘g?tgpﬁgeg @ (l)tlrozg%ag’fcsfgsmalp"d% éﬂmeﬁ?ﬁwtﬁﬂ% het er
is repoved if a ohioridessodides)waimss, citraps aid betgoatéppl i cant has found t hat
di ffusion of noisture can occur particularly when the outer container
conprises a 3 single polyneric |ayer such as polyethylene. This problem

el e e B0 By AR oS Y e
or cal ci um chl orpacleage comprising the steps of enclosing a surface coated catheter in an inner container
which permits access of a sterilising agent therethrough to the enclosed catheter and
exposing the inner container and catheter assembly to the sterilising agent sufficiently to
10 sterilise the catheter characterised by the provision of the further step of enclosing the inner
container and catheter assembly in an outer container which prevents or substantially

prevents access of moisture to the interior thereof.

Brief description of the drawings
15
Embodiments of the invention will now be described, by way of example, with reference to

the attached drawings in which—

Fig. 1 is a view of a catheter package according to a first embodiment of the present
20 invention comprising an inner container which encloses a catheter and an outer container

which encloses the inner container;
Fig. 2A is a cross-sectional view of the catheter package of Fig. 1;

25 Fig. 2B is a cross-sectional view of the construction of the boundary wall of the inner

container of Fig. 1;

Fig. 2C is a cross-sectional view of the construction of the boundary wall of the outer
container of the catheter package of Fig. 1;

30



20 Appl i cant has found that sonetines the use of plasticiser, or
solvents in glue, during the manuf acture of the catheter or the outer
cont ai ner can cause mnal odorous fumes to devel op in the cavity between
the inner and outer containers during prolonged storage. This may be

obvi at ed by Q{,@g.}, 02 deodorant material in this cavity. A %%'P/'sfﬁ}om.n
deodorant material would 25 conprise a sachet of active carbon.

The package is particularly, although not &xclusively, suitable for use in
conmbi nation with a catheter having a hydrophilic coating. Such a
coating is always nore or |less sensitive to wat er. Exanpl es of

noi st ur e- sensi FiFV§k%§$s%@&?ioﬂﬂ QieRPOP L lseg Bgcgﬁgé z@@ordingg% a second embodiment of

pol y(vi nyl pyrrofidon PVP) and cellulo ners s
hydr oxyet hyl cethé irvestioncromprising a plurality of/fatleterswikif individual inner containers all
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hydr oxypr opy| ceclostd¥ithin # guiercanfaierimy i ncl ude an osnol al i ty-i ncreasi ng
conmpound such as sugar, urea or an inorganic salt. Typically such

conpounds are crystalline in form and readily soluble in water.

Sui t abl e i nor gFigi &€is adunther view! of dkse catheten packagk shotvasisFign3; and  chl ori des,

I odides, nitrates, citrates and benzoates. According to the

i nvention there is further provided a nmethod of manufacturing a catheter

package ¢ onpr | Fij; s al2fosS-s@Mnal vieW GHaQaihe@r fackbel REGAME M £HidAnfbGhiflent & 27
I nner cont ai ner
the invention comprising a plurality of catheters within individual inner containers all
enclosed within an outer container.
10

Detailed description of embodiments of the invention

Referring to Fig. 1 and Figs. 2A to 2C, a catheter package 10 according to a first

embodiment of the present invention comprises a catheter 1 positioned within an interior
ts  pouch 2 which is itself positioned within an exterior pouch 3. The catheter 1 may, for

example, be a urinary PVC catheter with a hydrophilic coating which includes an

osmolality-increasing compound such as sodium chloride, as disclosed in EP-B-0217771.

The construction of the interior pouch 2 is such that it is permeable to ethylene oxide gas.

20 As can be seen from Fig. 2B, the interior pouch 2 is formed from a first boundary wall
section comprising a layer of paper 10 grid-lacquered with a layer of polyethylene 9 and a
second boundary wall section comprising a laminate of, for example, a layer of
polyethylene 8 and a layer of polypropylene 7 welded to the edge of the first boundary wall
section. A laminate of polyethylene—polyethylene terephthalate, or possibly polyethylene-

25 hylon, could also be used for the second boundary wall section, and the edges could also be
sealed by crimping or folding. Instead of paper, Tyvek™, a non-woven material of
polyethylene fibres supplied by DuPont, might be used in the first boundary wall section.
In this case, the additional layer of polyethylene 9 would be unnecessary as the non-woven
material would itself be able to form a good seal by welding.

30



whi ch permts access of a sterilising agent therethrough to the encl osed
cat heter and exposi ng the inner container and catheter assenbly to
the sterilising agent sufficiently to 10 sterilise the catheter
characterised by the provision of the further step of enclosing the inner
contai ner and G@jdIR¥A assenbly in an outer contai ner whi ch rCIVSE9Y/G103%
substantially prevents access of noistyre to the interior thereof.
Brief description of the draw ngs 15 Enbodi nents of the invention wll
now be described, by way of exanple, with reference to the attached
draw ngs in which- Fig. 1 is a view of a catheter package according
to a first enmboditgephstubtibhef the &xtetivr paith 3, on thelothenhadi sich that ieprevantithe
cont ai ner whi ch encl oses, a catheter, and an outer container . which
encl oses t he i nriggesgpfimaistyes to the interior pqugh 25 As shoven inrig; 2Cs e exigriar poprk d/isof

t he catheter pa f Fha.. 1. j 1S Gl 3 tignal view of
the construct | orfoBfea em b ifhinde comped 8 Syt Br lafhifh 3350 Rkl EiBlvelfp e £
| ) Fi g. 24th the polgéthgisnesiaysricmeg oritleyinefiof dfaheexisiior poich®) A exidiior
boundary wall of the outer . contai ner of the catheter package of Fig.
1: 30 5 layer of polyester 4 is supported on the aluminium layer 5. The edges of the exterior pouch

3 are sealed together by welding. Typical dimensions are 30 to 50 pm for the polyethylene
layer 6, 8 to 10 pm for the aluminium layer 5 and 10 to 20 pum for the polyester layer 4.

Alternately, a layer comprising a silicon oxide may be substituted for the aluminium layer
10 35, for instance a layer of the silicon oxide barrier material sold by Mitsubishi under the
trade name Techbarrier-S. An aluminium oxide could also be used to form the barrier layer

as could PCTFE.

The catheter package 10 is assembled by firstly enclosing the catheter 1 in the interior -
15 pouch 2 and then exposing the interior pouch 2 to ethylene oxide gas until the catheter 1

becomes sterilised. The interior pouch 2 is then enclosed in the exterior pouch 3.

It has been found that the catheter package 10 gives a shelf-life of at least one year without
the surface of the catheter 1 becoming sticky. The problem of damage occurring to the
20  coating of the catheter 1 by adherence thereof to the paper layer 10 of the interior pouch 2

is therefore alleviated.

In Figs. 3 and 4 there is shown a catheter package 110 according to a second embodiment
of the present invention. In this instance a plurality of catheters 101 are stored in

25 individual interior pouches 102 within a single exterior pouch 103. The constructions of
the interior and exterior pouches 102, 103 are as in the first embodiment hereinabove
described with reference to Figs. 1 and 2A to 2C. However, in this case a zip-fastener 111
is made integral with the exterior pouch 103 for opening and closing the exterior pouch
103 to enable one interior pouch 102 at a time to be removed whilst minimising contact of

30 the remaining interior pouches 102 with ambient air.
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Fig. 3 is a cross-sectional view of a catheter package according to a
second enbodi nent of the invention conprising a plurality of

cat heters wiv;‘p;.;;‘.,g@di vidual inner containers all encpomsebmorddki n an
out er contai ner; 5 Fig. 4is a further _view of the catheter package
shown in Fig. 3; and Fig. Sis a cr®ss-sectional view of a catheter
package according to a third enbodi nent of the invention conprising a
plurality of catheters within individual inner containers all encl osed
Wi thin an out & 4&pRhaticBMbrisidPa sachet IPSHiRh b 18RS iRILARA iR fne RINR 1T BRIwER '
the invention Referring to Fig. 1 and Figs. 2A to 2C, a’catheter

package 10 acche ekiteriprpouch 403 and the interigyrpouchesd62. Aodeoritmantmaerial compristng 4 on
conprises a cathete osi tiqned wthi. interior, 1 pouch 2 which is
itself positi c)"ﬁ%'ﬁEerﬁcﬁ?'%ail??neﬁ?é_srﬁqp?‘élaﬁﬁnéﬁcslafﬂ?c@gph er 1 may, for

exanple, be a urinary PVC catheter with a hydrophilic coating which

i ncl udes an osnol al i ty-increasing conpound such as sodiumchloride, as
di scl osed isn HiheRathéterrackage 110 also givehashelfrlife pfiatti¢asnonsfyearvdthiont the sunfacpofich 2

is such that it i er bl e to ethyl oxi d as.. 20 C be seen from
Fos o8, e it el [henSoing S0 FRRfermgm. Seilifids i samtioniss bagtomions
section conpr ifgmédorfopening ihetdxtepidppsuchdogr i d- |1 acquered with a |ayer of

pol yet hyl ene 9 and a second boundary wall section conprising a
| am nate of, for exanple, a |ayer of pol yet hyl ene 8 and a | ayer of

201 YD1 901, o T VabSESobl 0 Sl b BATHRAY MR e 0"
pol yet hyl efse- catheter 101 that it contains and sealing the edges of the interior pouches 102 by welding
them together. Ideally a number of interior pouches 102 may be manufactured as 2 single
unit, joined at the edges so that they may be separated when required. The interior pouches
102 are then sterilised by exposure thereof to ethylene oxide gas and aerated to remove
excess ethylene oxide. An optional irradiation step may be included.
15
The interior pouches 102 are collected together along with the sachets of silica gel 112 and
active carbon 114. The exterior pouch 103 is then formed about these. The most expedient
way of achieving this is to use a prefabricated pouch 103 in which three of the four edges
have already been sealed together by welding. The contents are then inserted and the
20 fourth edge of the exterior pouch 103 sealed together as well, again by welding.

Turning now to Fig. 5, a catheter package 210 according to a third embodiment of the
present invention comprises several catheters 201 stored in individual interior pouches 202
of the same construction as in the first embodiment hereinabove described with reference

25 to Pigs. 1 and 2A to 2C which are in turn stored within a single exterior pouch 203. The
exterior pouch 203 comprises a vacuum-formed tray 215 with a flat lid 216. The tray 215
and lid 216 are both made of a barrier material that prevents the access of moisture to the
interior pouches 202 and may be formed from the same or different materials. Use of the
same material is convenient though. As suitable materials there may be mentioned

30  polypropylene, poly(vinylidene dichloride) (PVDC), a metallised film, and an aluminjium



25 nylon, could also be used for the second boundary wall section, and the

edges coul d al so be sealed by crinping or folding. Instead of paper,
Tyvek[err], a non-woven material of pol yet hyl ene fibres supplied by
DuPont, m ght be used in the first boundary wall section. In this
case, the addi Wosmhsdbayer of polyethylene 9 woul d be unnecespewsesasioshe
non-woven material would itself be abl 99 to forma good seal by
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The construction of the exterior pouch 3, on the other hand, is such that

it prevents thejyminate thﬁﬁéﬁ&ﬁﬂ@ﬁe ﬁ&&&fté#rﬁrl)‘s@rédéepdwﬁreﬁyl&fe opﬁylen The MBessitp\Wn

in Fig. 2C, the exterior pouc froma | am nate conposed
of a layer of atwyacuamform &nd‘anzlfameansdiat wwmpma@ imposed onifs thicknigss.

ol ethlenela 6 bei h ror of _t.he e 3. An
gxt gl’l o%/ Mglb?“yﬁfsggag’tbe‘ﬁ“ g“ b‘ﬁ%?ltn&?( B r'?s?‘ﬁ%)?gﬁ S‘Wﬁ?ﬂ%ﬁm{fﬂér .
The edges Of thm&a&&@rfbﬁheﬁwmwoumbeﬁnnmn eﬁmc&emm:hembu%wwhﬁﬁm
Typi cal dinensions are 30 to 50 pmfor the p et hyl ene

10 [err]mfos thatemlahmmusnﬁalthybnessdmtoll@Om2 wpe&pqswblreofrhmeygbﬁ gn@iméso
| ayer 4. c I con oxi de may be
substituted forbfttﬁ’é‘gl %/f‘rﬁ"’[%ﬁ?@ su’f?)a‘é){g%a#orqﬂgwg‘tvgcﬁ%e a layer of the

silicon oxide barrier material sold by Mtsubishi under the trade nane

Techbarrier-S. An al um ni um oxi de could al so be used to formthe barrier.
| ayer as Aogntags farppening and closing the exterior pouch 203 comprising a resealing tape 211 is

made integral with the lid 216 of the pouch 203. Thus contact of the interior pouches 202

10 with ambient air is minimised.

The catheter package 210 is manufactured by collecting together the interior pouches 202
after exposing them to a sterilising agent such as ethylene oxide gas and forming the
‘exterior pouch 203 about these. The most expedient way of achieving this is to place the

15 interior pouches 202 within the well of the vacuum-formed tray 215 of the exterior pouch
203 and then sealing the edges of the lid 216 of the exterior pouch 203 onto the tray 215 by
welding. The depth of the tray 215 can, as shown, be selected so as allow more than one

layer of catheters 201 to be inserted.



The catheter package 10—i-s—assenbled hy firstly enclosing the catheter 1 in

the interior 15 pouch 2 en exposing the interior pouch 2 to ethyl ene
oxi de gas until the cat hiﬂ ,B ’u'"llﬁtm"ras sterilised. The interior pouch
2 is then enclosed in they . 3. It has been found that

t he cat heter ﬁg%@g@ 10 gi ves a shel f-1i"fe of at |east one YEREEMoIRRPUL
the surface o e catheter 1 becom ng sticky. The probl em of damage

- occurring to the 20 coating of the catheté® 1 by adherence thereof to the
paper layer 10 of the interior pouch 2 is therefore alleviated.

In Figs. 3 and 4 there is shown a catheter package 110 according to a

- second enbodi @alﬂs of the present invention. In this instance a

. plurality of *s 101 are stored in 25 individual interior pouches
102 within a single exterior pouch 103. The constructions of t he

. interior and exterior pouches 102, 103 are as in the first enbodi ment

| hereinabove - dedcf3thrirs parkage sImpristigsurfacesogied catheterand A cogjainer whighever |

(in this case 3zl 0clASLANSL 1Ad beomis tho slBO 4 AR aalh Kt R O | O

. pouch 103 for 0pening clostng I or pouc 0 enabl e one
| interior poychhdifratighachdratterised inahat eltnoatlinehislad innet contdiser agd tanthecithardr 30
+ the remaining interior pouches 102 with anbient air. . . WD 97/ 47349
- PCT/ SE97/ 0103Package further gomprises anoiter cOp3ineE vhigh sncloses,tbe inper eqntgigeg ag| 112

I's also includgdhh dr igbstmithily/privedtsieted® 6 moisture to the interior thereof.

2. A package as claimed in claim 1, characterised in that the outer container

10  construction comprises a laminate which includes a metallic layer.

3. A package as claimed in claim 1, characterised in that the outer container

construction comprises a layer comprising a silicon oxide.

15 4. A package as claimed in claim 2 or 3, characterised in that the outer container

comprises a strengthening outer layer of a plastics material.

S. A package as claimed in any one of the preceding claims, characterised in that the
catheter and inner container form a catheter package sub-assembly and that the catheter
20  package comprises one or more further catheter package sub-assemblies within the outer

container.

6. A package as claimed in claim 5, characterised in that means for repeated opening

and closing of the outer container are provided.

7. A package as claimed in any one of the preceding claims, characterised in that a

desiccant is disposed in-between the inner and outer containers.

8. A package as claimed in any one of the preceding claims, characterised in that a

30 deodorant is disposed in-between the inner and outer containers.



T
t he exterior pouch 103 and { \“‘iouches 102. A deodorant materi al
conprising & sachetL \ﬁ@\!\L \Ym 1 14 is also provided in the sane
cavity 113. 5 The cat ckemge 110 al so gives a shelf-life of at
| east one year w thout the surface of the catheters 101 becon ng
sticky. Furtherngplogesidre user i s not confronted by noxious PCT/SEYM3030N
openi ng the exterior pouch 103. The c?t het er package 110 is
manuf actured by form ng each interior pouch d2 about the io catheter 101
that it contains and sealing the edges of the interior pouches 102 by
wel di ng themtogether. Ideally a nunber of interior pouches 102 nmay be
manuf act ured as @, si NgA @ackage asWMifned intin e of the PRcEFIRES2ISR, dharibtelifd)n tRaYhbe
separated when required. The interior pouches 102 are then sterilised
by exposure ther epgack eathateris @ hydrephiilicowjersuriags caated cathetero r enove excess
et hyl éne oxide. An optional irradiation step may be included. 15 The
i nterior pouches 102 are coll ected together along with the sachets of
silica gel 112 apgl A paskage/ss clinbdin shi4ne ¢ e Prec&ingddlaift@ ihbrad@dset $n thaee
formed about these. The nost expedi ent way of achieving this is to use
a prefabricat&d pefilisingiagsntinangihyleneqpidegapt t he four edges have
al ready been seal ed together by welding. The contents are then inserted and
the 20 fourth edge of the exterior pouch 103 seal ed together as well,
agai n by wel di ng11. A packagesielpised\int obaifi Tor chaimal Oatich apendéid ok algin 8,10
according to a third enbodi ment of the . _present invention conprises
several cat het er hamsterissdjp dhpt the Wﬁ'ﬂ’ﬁ’b&‘ﬁ GEAtNg SPBPTisss 2mpiaqlalily-smypeasing compounde
sanme construction as in the first enbodi nent herei nabove described with
reference 25 to Figs. | and 2A to 2C which are - in turn stored within a
singl e exterior phuch &p&kagees claimed avdiaimi %) claimo 1@ WwheDdppendeat ors@SmD, or claim
vacuum f or ned tl’?g 15 vm}tla 'al%qlﬂ'iﬁ”d 6. The tray 215, cand lid 216
are both made of piersed,in;that the hy, CRHNGCOMPHSes gp inosganicrsaltsglegted fpom
t he interio Q,{Q,ep% : . Eﬁlﬁﬁaﬁ or different
materials. Use o%mfnﬁ‘g t&@ﬁﬁ?ﬂ%ﬁ@f%&@ﬁ@%ﬁ@%ﬂsﬁ%@gﬁt t ogég%efs'As sui tabl e
materials there may be nentioned 30 pol ypropyl ene, poly(vinylidene

dichloride) ( PVDQ. S meﬁlloh io?x%gm}ctjézl:u%ngaangathae&r %lac r:«pgen<|:ol14nr{)]rising the steps of enclosing a
15 surface coated catheter in an inner container which permits access of a sterilising agent
therethrough to the enclosed catheter and exposing the inner container and catheter
assembly to the sterilising agent sufficiently to sterilise the catheter characterised by the
provisioﬂ of the further step of enclosing the inner container and catheter assembly in an
outer container which prevents or substantially prevents access of moisture to the interior

20 thereof.

14. A method as claimed in claim 13, characterised in that the catheter is a

hydrophilic outer surface coated catheter.

2s 15, A method as claimed in claim 13 or 14, characterised in that the sterilising

agent is an ethylene oxide gas.
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| am nate wi th pol yet hyl ene, polyester, polystyrene, polypropylene or nylon.
The necessity to vacuumformthe tray 215 neans that certain
restrictions angobfd3e@ed on its thickness, t hough any r ereDEE4TION33

t hi ckness of material may be used for the lid 216. A typical t hi ckness

stiffer 5 material were used a thlckness to 100 or 200 [err]mis

for the tray 215 would be in the range of )ﬂ? o 600 [err]m although if a
possi ble. The tray 215 could al so made of a foanmed material, such

as expanded pol ystyrene. A neans for openi ng and cl osing the
exterior pouch 203 conprising a resealing tape 211 is made i ntegral
~wWith the lid 216 of the pouch 203. Thus contact of the interior pouches 202
10 wth anbient air is mnimsed. The cat heter package 210 is
- manuf actured by collecting together the inté@ior pouch 0202 after
_exposing themto a sterilising agent such as e}h | ene X|de gaggand form ng

the exterior pouch 203 about these The/m-
achieving this i § the 15 f
t he vacuum f or meg
t he edges of the}]li
wel di ng. The depl
nore than one

pay  of
g the wel |

4

of

\

L o e e e e e e - m e —m— e -y = A e o e D

Fig. 2C
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CLAI Ms: 1. A cat heter package conprising a surface coated
cat heter and a contai ner which encl oses the catheter and permts the

passage of a stwpishiBidd agent for the catheter 5 therethroudgrsesmnioess
characterised in that the container is an i nner container and that the

~cat heter package further conprises a cont ai ner whi ch encl oses
‘the inner container and prevents or gégﬂ’ tially prevents access of

nmoi sture to the interior thereof. A package as clained in
claim1l1, characterised in that the outer container 10 construction
conprises a |am nate which includes a netallic |ayer. 3. A
package as clainmed in claim1, characterised in that the outer container
constriuction conprises a | ayer conprising a silicon oxide. 15 4. A
package as clainmed in claim2 or 3, characterlsed in that the outer

cont ai.ner conprises a strengthq ng outer er of,;9 plastics material.
5. A package as clain##g in any g%e of the p cedl g clains,

characterised in that

103




catheter and inner container forma catheter package sub-assenbly and that
the catheter *20 package conprises one or nore further catheter package

sub-assenblies within the outer cont ai ner. 6. A package as
claimed in claim5, characterised in that nmeans for repeated opening

and cl osi ng of Ww89upKheer container are provided. 25 7.  pcTARPRIEIOE
as clainmed in any one of the preceding clains, characterised in that a
desi ccant is disposed in-between the innjg (ﬁ?(nuer cont ai ners. 8.
A package as clained in any one of the pr ng clains, characterised in

that a 30 deodorant is disposed in-between the inner and outer containers.
[err] WD 97/ 47349

PCT/ SE97/ 01033 - 11 9.
A package as clained in any one of the preceding clainms, characterised in
t hat t'he or each catheter is a hydrophilic outer surface coated

cat heter. 10. A package as clained in any one of the preceding
claims, characterised in that the 5 sterilising agent is an ethyl ene
oxi de gas. 11. A package as clained in claim9 or claim10 when

appendent on claim?9,

\ 21




characteri'sed in that the hydrophilic coating conprises an 9R0%%06 -
osnol al’i ty-i"ncreasi ng conpound. 10 12. A package as clained in)ggai m
9, claim10 when appendent on claim9, or claim 11, characy, Iy ised 1n
that the hydrophilic coating conprises an inorganic salt selec f.“'mu.: om

sodi um and pot as chlorid %g&m el at es anQSyd
13. A net hod ?@nuf act u‘ra?%gljba cafn) Al'i&mmzﬁ%ﬁ%@:%o&mri sing the steps of
encl osi ng mmNmmﬁﬂmpmemdnmmmm UNDER'THE PATENOOOOPERATION TREATE (POT) S

ACCESS Plop Ruttorl Pacih CHes BRI em

and expp nner cont ai ner and c
sterilipind M‘"’suffi ciently to stdrt &5 1hddRocha PRl 18RAT HRH:SES) (W25
t he prov-sten—ef—the—furt-her—stép—efreretosi-rg—the—RRe—centaRer—aRa—

cat het ef (zﬁiﬁﬁﬁm-ad ApBlicatitn Number: OUt a%mmnassr Q81) Dklinadta SRlt@VANAN, AQT AT (Utility model), AU, AZ,
subst-anfially prevents access of | sture|to tisa BhBErEROBY, 28, CH, BRr@o€Z, CZ (Utility

14, - |G peiomelerl DN o mod e PRI, Chameieps B ;;,Ft fmedlh D Zg?’%;%’g“;“ﬁ'?i"??'

t

cathetef is a hydrophilic outer surfdce cap ketkd; &b, &l ex Lc, LK LU, LV
A met ho d(smsrig‘ga)aged in claim13 or 14, chgract Mn.sbé'é mrh&lggajhz}(.h@ofg 11"!;.};:‘4 I}HOt 1;};
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(57) Abstract

A catheter package (10; 110; 210) comprising a catheter (1; 101; 201) positioned within an inner container (2; 102; 202) permeable
to a sterilising agent, for example an ethylene oxide gas. An outer container (3; 103; 203) which prevents access of moisture to the interior
thereof encloses the inner container and catheter assembly. Two or more catheters may be stored in individual inner containers within the
outer container.




