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invention-relates to a pressure equali sijng device for a doubl e contai ner

whi ch conprises a stiff outer container and a col |l apsi bl e i nner contai ner.
The inner container contains a liquid. The invention ains to provide a

devi ce WWOI00r2y58%i t abl e for pressure equalivsation between tHET/EFDOPRE4RI I
and the gas space between the inner container and outer container, which is

econonmi cal to produce and which is prot ﬂ mmm“mmbstruction. It is known
for fluids which contain a'nedicanent,\mmmm m to be stored until use
in a flexible inner container disposed in a.stiff outer container. \Wen
liquid is taken from tA®réssmerEqualiding DevichYormebosbleCoataimirer i ng punp t he

i nner container collapses. If the outer container does not include an
opening, a reduced pressure is produced in the closed internedi ate space

between e iﬁOéﬂti&be‘l&és‘\‘Sraspres)é‘P{% Héliis’i‘nxggséeﬂ% for. H&?utﬁ’ﬂ:‘ WBnitief WhiAbofREES ©
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only a | ow suction pressure, eco nore d

L=

Ircult to_drawofo rqurd
as soon stiff outee comeimerahdpr edlapsibleimeneontainer Thwinoendontaimsr somtams adiymik of
approximately the same nagnitude as the suction pressure. It is then
necessary to bring about a pressure equalisation effect in the internedi ate
space betryeffvehtisn AR t6 PRIVMSaSicdFhith i$flifabR fOPHesuRCSquAlIEAIh Helfden the
conprising a stiff outer container and an easily deformable I nner bag. That
cont ai neambienp pirdansethebgasaspaoe drtwegnithe innesveontaineti ang euter eeraiher rwhielp is

t her nopl gastic . eri al i C 0. .no rAma {Qin.to each other. The outer
cont ai ne?éq{lggmgﬁi? Bgogaéeb%wlgt%ﬁ]cgﬁopr(?{?ﬁ{egifﬁoén 8%‘%“53@? one openi ng for
pressure equalisation between the anbi ent atnosphere and the space between
the outer container and the inner bag. In its shoul der portion the outer

cont ai neft indgown for fvidsomaich sortpinet medinameat Jreexample. o theatterpd appbyse b §

di sposed : al.) ti I n . : ther.
b of or afgKof ireE bIARE: dbaseh ol BF oL Oy, D WMACHERA i} TeR B iE
out er coinnet centainkh®dyi mears dfag meterigapump|thie dhres @dniainet lvailapsegi dfi thy ouser ded
seans. Air can pass into the internediate ‘:ff ce between the gut er coPt ai, ner
and the FefHaineh&ges Mob JHUeH Ay AN 42 JE4) eaop&eﬁ%ﬁ% 1§ rprogieed nisy thee £195edi on

of the o Lonar i r ; pen
ccam i n_ TR 3pRebenli GRS Wolfted CNch e i A0 i Minipl 2ok
30 Apri | gasage 2nfyailavs sudimoipresshie; itibecomes moes diffieulvfo dreviafé iquideassapr.as For
that reagon, ,t is furthe roposed that. preferably a plural.ity,of, hol es be
provi ded enfetdﬁ‘éeft Bf)eﬁur? g&f%%no@ettﬁ@ 9\%{% mgrlsetfaﬁebecgﬂ%g rOfEW%’flﬁ]grel%éh%é?‘fP? ng
openi ngs maghRudtOAsethic BEitIAE RERAC I6ister hédessPy Ribigig AN a Préslie)eqlilisation
perforati r;g t he outer container, for exanple. All openings in the wall of

t he out eeffeddin thenatermediatgspatechetviesn the grepo@actShe upper wall region are
covered over by neans of the housing of the punp which can be fitted onto
the container. The double containers in accordance with the state of the
art cont @B 4dp8h Sadescoibed@l esnthinei Rempritiapg & atiffaionter . covididen uande xn eqsilpn,

t he outer, container conprises a thernoplastic . .
deformab er}nner agp ’llhat container {s prgc!luce& by a co-extrusion blow moulding process

=t

from two thermoplastic materials which do not form a join to each other. The outer container
has a closed bottom and contains at least one opening for pressure equalisation between the
ambient atmosphere and the space between the outer container and the inner bag. In its
shoulder portion the outer container has at least one unwelded seam between two mutually
oppositely disposed outer container wall portions which are not welded to each other.
Preferably, two unwelded seams are provided in the shoulder region of the outer container.
The inner bag is sealingly closed in that region by welded seams. Air can pass into the
intermediate space between the outer container and the inner bag through the unwelded seam
portions in the shoulder region of the outer container. The edges which are not welded

together at the open seam in the shoulder region of the outer container tend to come to bear
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material. If the flexible inner container is not conpletely diffusion-tight
and the liquid in the inner container is volatile or containsyool.gbhdse
components, liquid is lost in the inner container due to diffusion, or the
conposition of the liquid changes in a manner which is possibly
unacceptable. That effect is pronoted2 if, after the pressure equalisation
has ended, no nore air flows into the internedi ate space between the outer
container and the inner container for a long tine, and if the cross-section
of t he agninstsaack othgu i the pr¢senceopfemdungd pressurkel anthatrregsong HiinBirthar propesedn
known bl e.cont ai ners. Therefore, the.problemis.set .of providing. a

v co el PrEreGali, R GhEBiy AT G i Rvidgd i rhamer rapopp e Pul Bhite et on
bet weeRohfatheR AP veRlingbpeni}d, tHeeholdSheApRJINENBE Nittbsurid diehe&Ricall ey and
the outer container, even when the inner container contains a l'i qui d”whi ch
i s vol @etfpeating therouier coptaingr.rfer exapmletAl] epenings dmeherwall af the jonter pntaigewini ch
the in ' ' i M P i QD= 1k v t £

doubl o eEAEleatn dofshe Sbref (el e 42 c0erkd B0 Lyt 8f e sl o B
nunmber pulpwiitinean Hetfited oatotthd gonedfingri qui d in the inner container, or the
concentration of liquid conponents should only change to an extent which is
considerably | ess than when one of the known double containers is used. In
accor dafieioible tdnbndriPRicbRiAncd With t1RPIAE bf iR & Eﬁitﬁﬁ%g@ﬂ{ SBarh BSRELin
equal i sing device tfor a double contal ner which consists of an outer

cont ai ribe omtest comtdinere r'Withoutagxveptiomdthe hmitem pentainentampeises o rtheiinmaplasitc | east
partially volatile , fluid, and the double container is disposed in an
anbienﬁn%ﬂvgronnent, wherein 30 April 2003 3 - The inner container is
diffusion-tight to a limted extent vis-a-vis the at |east partially
volatile fluid, and is collapsible, and the outer container is )

di f f usilbthe flepblednmeryqogtainer_is TRk complstely: diffusionstightsandethe iligyid incheriaaered t o
the in ' - “hialded ' ' ween
the twsoHaHREIEdIRtle of ofhiRS yblabRbol BHERGRA & RATNG e Efiber il

i nt er meedidiffesispace thxetompositie odutherliquidichanges ianal nhdnmer iwidch dompbossiblyr Wit h

t he ambi ent environ t of the doyble container. - 'The at |east one
pass ageRckePiEbls, SBaStict Rapramoistioth e ihaneaties GaiUstih SHrenBrt oo Bekueen
10 and aa0fhwd fito the ThErmeNEd Spaeé béthRefhel G coRAMeP AR BRSnhe cBfthiMRLTbrfd Ve

t housand tinmes and one tenth of the equivalent dianeter of the at |east one

passagdongriiae.capdi if leanosseetinnt afrthe)pressvee equalisstion operingmingdhe eules cortainer
di anet Sle finﬁn I 8!)1&116&91?&1?&{.]: ace area of which is equal to the

cross-sectional surtace area of the at |east one passage. The at | east one
passage can preferably be fromone hundred tines to one tenth, particularly
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pressure equalisation between the ambient air and the gas space between the inner container

and the outer container, even when the inner container contains a liquid which is volatile or
which contains a volatile component, in relation to which the inner container is limitedly
diffusion-tight Even when the filled double container is stored for many years and used for
the prescribed number of months, the quantity of liquid in the inner container, or the
concentration of liquid components should only change to an extent which is considerably

less than when one of the known double containers is used.

In accordance with the invention, that object is attained by a pressure equalising device for a
double container which consists of an outer container and an inner container and the inner
container contains, at least partially volatile , fluid, and the double container is disposed in

an ambient environment, wherein



The passage is preferably of a cross-section which is approximately as w de
as it is high, that is to say preferably a round or approxi rr%géx spyare
cross-section or a triangular crosssection. The passage cross-s ch on can
al so be of a rectangul ar, trapezoidal, sem -round, slot-shaped or irregular
configuration. The ratio of the |lengths of the sides of a slot-shaped
passage can be up to 50 to 1. A plurality of passages may be arranged
regularly, e.g. on the intersections of a grid, or irregularly, e.g. in

st ati st i calThg ishestcontairtee @b diffinfioguight tcomliniied extensgisdetis treadt leasepartallyt he

assage is,l.ess .than.l and c extend i.ntaq t regi on of .sone thousand
Cauar o motf it inepasblya s Shier sinaifehs clfistofeBlaBingln be n ¢ e
formof a W%%ﬁféfcorﬁaiﬁ&*iéﬁmiﬁgly%ﬁﬁbkdtoeﬁaaﬁ}néﬁ&mrpan be provi ded,

preferably in the formof a bore, in th of the outer container. In
addi ti on,- tAgaspiEieddgternaedintdgpadé ispoesent bietween thatsvercontgitietsh pref er abl y

cuter cort anhigpet Spf Bpshacirtfnilitts Ro aBuflid RE:oRERie Mok AeRbelindBigts o of
the outer cesmtamonand theindePédntAing evithithearbigntoénvirofme@os d@elowble ebnthidert owar ds

the internedi ate space conmuni cates with an opening in the wall of the
out er cont ailherat lgashone passperyhissa srosgseiiogalr ares Fad- &e equivent Higmetproof

passage. rj 4 At the one end of the passage, preferably at the
end towar dsgé%wggb%arnéﬁt%%ospher e, it is possible to arrange a _

gas- per meabflgs fehgth @F thefatJeasbod psSagkliSB&Re fide MRUyand tindddeihd RAE eritth BF er ed
material, to act as a dust-grot ection neans. The end of the passage which

i s towards thhequivalens diametarosiset least ape passageosed, during the period of
storage of the double container filled with a liquid, by neans of a sealing
foil which is conpletely or partially torn off, or pierced, prior to liquid
bei ng Thaequiwidnt Hianwter bethe atiesast onnpassaperis the didnteeerfoif b sirclt, thesurfatéarenal | of

t he at lfc%ét on? (ﬁﬁsa e can be spooth or rouqh. The at | east qne passage
can be%pradh el fhiheirEosserHanpl siriace prp o he & Igpst oRe pAssags- bhe 4 lpast ghe peam
in a pgé’ské‘%e AnRASRABY b irbRCodeNURIA BnEERNGR teth, SRi& A BrefRSoIp R CEd,
e.g. by selective etching of a silicon surface; a passage of this kind can
be of tenttimestayoncarasdeng asapeeuivalent diamster fghe atdenast one passagd.so possi bl e to
produce a passage of triangular cross-section and of al nost any desired
shape by enbossing a (nmetal-) surface. A helical passage can be produced on
the peﬂh@?@s@ge is piefrststy of a arosy-bdctide iwhidhi is Bpproximatdly a&s Widees itlishigidibiien, a
passage of this kind can_be arranged on the peripheral surface of a hollow
cyl i nd®r sdhpiierahlyaa connd @F i aPRro\Balely jsguare paessipeH0R N\ Fangulay GAss-

desire I by, | r Wl ] i C
mac er | SCTORPEhe Bl BRACUERn Nar! HL00F AR YeRARUIR frifilichl AR 39k,
equal i slat-slmapeid or ifregulasenfigueatione e raticdoff the lengtles affthe Sidefaf ¢ 2lot-sitrepell

bet ween t he amhi ent spher nd the gas space with val ume of 3
w1 P Gicbedih o] oD eadily s asress FR RE anrslicbgatien € e
passagiersdctibny 6t gfid,Corafegfiady, e in Sfatistichile dRRibut@N@nfigurtion Ofhedérbéser ent
di aneters: 30 ril 2003 5 Passage |engthPassage DianeterHalf LifeOne
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The passage can be straight or curved or can be in the form of a meander, a spiral or a helix.
The passage can be provided, preferably in the form of a bore, in the wall of the outer
container. In addition, the passage can be disposed in an insert which preferably comprises
plastic material and which is fitted sealingly to the wall of the outer container, preferably in
an inwardly inverted recess in the bottom of the outer container. In that case, the end of the
passage which is towards the intermediate space communicates with an opening in the wall of

the outer container. That opening is of a larger cross-section than the passage.



I nstead of the one passage, it is possible to provide a plurality of
passages of this kind, or it is possible to provide a plate Ccmy:shid
porous material with open pores, e.g. conprising an open-pore sintered
material. The pores have a nean pore dianeter of between 0.1 umand 150 um
The pore volune is from1l %to 40% by4vol une of the sintered body. The
sintered body can consist of plastics material, such as polyethyl ene,

pol ypr opyl ene, pol yvinylidene fluoride, or glass, quartz, ceram c or netal.
The pl #taéhe hine kmd of thegrassrges prefardblymat the Sndntowaidscthp mefbeerd lakmosphere itpis at e

can preferably be sealingly fitted into rgcess in the bottom of .the outer
cont ai REWIG et e Bleasbmbeané BT o 88 gfird fiGRRRR 2 o) S aPer-Be St

possi bingatdrial, W &t as P uistPatutction h@pd; agm whi ch contains a plurality of
passages of this kind, in the formof a foil, a cloth or a fleece or
non-woven fabric; they can conprise a thernoplastic material, such as

pol yt etraf -8 d I k astic
ot or T SR PO RO IO gt o opnEls O o e et
cl ot h geriod ebsterageof the mouble enntainet filledcwith adigpid, by nreansiofid sdalibg ésil whicher al

fibres, glass fibres,. carbon_fibres, netal f.ibres.or plastic fipres. It is
bl 20° pis P Bt of St PP B, PEP Bickprti o dincicr R HRBro et B St as
gol d, <sbhiameftor HeTlegthingy, Stainl ess steel, or of glass or ceramic. The
passages in perneabl e diaphragns of this kind can be arranged irregularly
and can be produced by ion bonbardnent or by plasma etching, for exanple.
The pa nd can be produced by

Th et of gt A ioﬁg p%s&%;b%ﬁ e Eﬁ&'g% 3 folieft

| i t hography and nou aser ringy for exanple: in that case, the
many passages inside the perneabl e di aphragm can be within i " 30 April
2003 6 _narrow tol erances according.to the shape and size of the passage
cross- J&e@f f?ﬁstéwa P33588¢% EAth Ersgwggla&@ fggﬁ(y? R.MIEFADOEE, £2,8Y 5i5aRs i lasgrt er
cont ai I i; i i : t

cont ai RErmERFy FIAC, X PRl TRe forkh b ABIRED BF ppifolban B od 02, Stk

cont ai nelectived etehoigeet 8 silieoni suréacer arpaasager off thasvkiaxt eambé afex tréaviguédr or

effects. The,pressure, eqyalising degvice according to.the invention is used,
For - ox apriod SRS hisRati do bR PREHE G BROLCE aqueres of LatRiarss 3oHet ool
| i qui d 2wl iof BIN®Y any desifdailRbE by eRibbMiny 8 (ARRl-§ 3ifale. Al BaiRhVSdsdge @nel vent .
Sui tabl e sol vents are, for exan&e, wat er, anol or_m xtures thereof.
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1- (3, 50 R . . . . C
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and | patropi um brom.de Sal but amol (or Al buterol), Conbivent, Oxivent

(Oxi t r&ﬁ?‘ﬁfﬁ?%ﬁé% %s}lfmgﬁer@g@'rﬁt tropi um broni de), BEA 2l 08
(di-(2-thienyl)glycolic acid tropenol ester), Flunisolid, Budesonid, and
ot hers. Thl;égr. essure equal i si ng devi ce according to the invention has the
f ol | owilthg Byssaguls the- ong tepdeBvesoe! peessuse requalisatiany dbltee gaget of anpressyren
static Lce; i i.S.:ad abl e
ai aphr SREfce £ 20 i AP uBEOTRARL LY i b Bitele ofY BB MR RERTPY,
per m t yohmeseil eikidinel asadet o byhiwah obexginmsie i thei fohdwimgelable far passagesioe
differepce i s conpensa radual | y. e.tinme constant, and thus duration,
of t he CHPURLGIPS-SEEHPR ?fts‘g&?rgﬁta[%‘fg%s&“d@gglff%e“gg‘éﬁ{egﬂszduri ng prescriptive use

to the progress
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Instead of the one passage, it is possible to provide a plurality of passages of this kind, or it is

possible to provide a plate comprising porous material with open pores, e.g. comprising an

open-pore sintered material. The pores have a mean pore diameter of between 0.1 um and

150 um. The pore volume is from 1% to 40% by volume of the sintered body. The sintered

body can consist of plastics material, such as polyethylene, polypropylene, polyvinylidene

fluoride, or glass, quartz, ceramic or metal. The plate thickness can be from 1 mm to 5 mm.

The preferably round plate can preferably be sealingly fitted into a recess in the bottom of the

outer container, e.g. by being glued or pressed therein.

In addition, it is possible to use a permeable diaphragm which contains a plurality of passages

of this kind, in the form of a foil, a cloth or a fleece or non-woven fabric; they can comprise a

thermoplastic material, such as polytetrafluoroethylene or polyetheretherketone, or an

elastomeric plastic material, such as silicone or latex. Permeable diaphragms in the form of a

cloth or fleece, or non-woven cloth, can comprise natural fibres, mineral fibres, glass fibres,

carbon fibres, metal fibres or plastic fibres. It is also possible to use a permeable diaphragm

in the form of a metal such as gold, silicon, nickel or stainless steel, or of glass or ceramic.

The passages in permeable diaphragms of this kind can be arranged irregularly and can be

produced by ion bombardment or by plasma etching, for example. The passages can also be

arranged regularly and can be produced by lithography and moulding or by laser boring, for

example: in that case, the many passages inside the permeable diaphragm can be within
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- it can be produced econonically in large nunbers. The pressure 30 April 2003
equal i sation device according to the igvention is used, for exanple, with a
doubl e contai ner which nay contain the liquid to be atom sed in the

atom ser described in WD - 97/12687. The device according to the invention
Wi || bengirse tdldrancdsmegoraitigad thteitabt ahy sivewf te s lcoswiskdtidnhdaiclording he
drawings. Figure 1 ais a viewin section through the doubl e container

bef or e 10iR#ssaBC gk awn of f for the first time. The outer container ( 1)
contains the coll apsible inner container (2) which is filled wwth a liquid
(3). The draw off connection (4) projects into the liquid (3). The inner
cont ai nEhe diffusivaltighg bytec oomeiaeestefeyably soraprises aGtifBSinateripl, e, titeal OWMresuter

cont ai ner. .The S S e. (S) is disposed between the two containers.
Arr ange@qt%n?rrfgq@aﬁquﬁ@e@atﬁ SIPIAES R E?H%EBEP rh’feciougke qq%algqrragﬁgvﬁ@teﬁa&eage
(7) Whi RheCQR: SR Sxikiial BReBRAFEHLR Wi Lh the ambient af mosphere

out side the double container. That passage is covered over by the sealing
foil (8). Figure 1 b shows a section through the double container, after

't of.the [iquid b d . of f the i, tainer.. Th | i
Poi | (oTid Bresitumtaliheciiiie conobte ehgrisabon if Pty ER RS infrkl
i nner  ceyhitAndtavhicE iSheWRo ascodRhodhtda Mddilal Mq@a WS fidy, forf%Q?x#BTeiag(l)}glﬁlg% s

8 Figure 2 shows a section through a further enbodinent o e
cont ai naedigament digsolveduinda iselvant. d Suitablo selvents rare, her ienamplec ovateri nthandloor t he

first tj I e r t.he anpi ent, at.nospher e h trai ssage
(7) is Ig‘ea F%H’é)féiﬁ og)gadﬁ@%ﬁg%}]egw egg p%%?seg%f? ¥ 29%03%‘“( éxcﬁoﬁrﬁpgd% Ihtigjfg's

r enov eddihydiogpghény¥R4(is(4ohydrbey-baepl)tetiv)l)-raim]ethahalhydlirblrotidn Afdveht om
the inner containper faor the first time, Figure 3a shows a, passage ( 11 )'
in spi r@Prargpigm, promide)mBFesualy (s combingtion np@rﬂ@xdrphrﬁ@lc@tﬂnﬁ;aﬁetrgm@ of

t he bot 4 B) e i . N oBer ti

t hr ough&?ﬁallésé’eﬁgg)&ia?{gor%?@ b %lgﬁ%rﬁgelﬁegﬁ&gvé%the&%g%{gz(ge 0 eﬁ%‘s})ﬁpg&?)hg%?ess (
12), wh{Tliettopitma btondde)eBEARIO8 {diH(@ thitey] pbeoolio gacfd Iopeildleesign),r Blunjsakidage
is closed, b geqalﬁ ﬁf the sealing foil (8) which is pierced by neans of the
need| e$§u®&¥m eI AN quid is drawn off for the first tinme. Figure 4 shows
anot her enbodi nent in section through the double container. The bottom (6)
of the outer container contains a recess in which the insert (15) is

di sposebhepriessurd equebising dedité adaonding teethevérivientidn hdsghe fdlosengpgdvaatagss:of t he

| 17), The i t. (1 t ai he strai ght 7),
end of wh ahdcssaibeentdls spRECaalangt pIER SNBSS om of ¢ ho recess. The
filter (16)thégaghermestitity i agj@ﬁblep_événheh@i DpérnRable AiaphfnP 86 & aderéd }ilgge _
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Figure 5 shows another enbodiment in section, wherein the insert (
di sposed i AS¥%% nwardly projecting recess in the bottom (6) of the outer

cont ai ner.. _Lhe i Q1S .fixX I e . t he. snap-. i
connect i on %%)ah?jﬁégsyée é@gelréer%e’ohf S %n(l)tj% érﬁsgu%eeg@ia?s §°nrre%}lczl ggglﬁié{rglggﬁ i ng
ring (21). aldag; straight passage (23) is disposed outside the central point
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container and inner container, and it protects the collapsible inner container;
- the pressure difference is practically zero after the pressure-equalisation time,
- it produces a defined communication between the gas space and the ambient air;

- it is gas-permeable when the sealing foil is removed, and permits gas to pass in both
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Is also disposed in an inwardly projeﬁting recess in the bottom (6) of the
container. The insert (27) is fixed in the recess by nmeans of the
snap-action connection (20) and is sealed off fromthe recess by neans
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opens into e péripheral groove (28a; 28b) in the insert (27). The
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months without a noticeable loss of substance, even with the limited diffusion sealing
integrity in respect of the inner container, and is usable for several months;

- it can be produced economically in large numbers.

The pressure equalisation device according to the invention is used, for example, with a
double container which may contain the liquid to be atomised in the atomiser described in
WO - 97/12687.

The device according to the invention will be described in greater detail by way of example

with the aid of the drawings.

Figure la is a view in section through the double container before liquid is drawn off for the
first time. The outer container (1) contains the collapsible inner container (2) which is filled
with a liquid (3). The draw-off connection (4) projects into the liquid (3). The inner
container is sealingly connected by its end (not shown) to the outer container. The gas space
(5) is disposed between the two containers. Arranged in the bottom (6) of the outer container
is the straight passage (7) which communicates the gas space (5) with the ambient atmosphere

outside the double container. That passage is covered over by the sealing foil (8).

Figure 1b shows a section through the double container, after part of the liquid has been
drawn off from the inner container. The sealing foil (8) is shown in a condition of being

partially torn away, and the inner container is shown as being partially collapsed.
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according to clainms 1 or 2, characterised by - a passage of round,
approxi mately square, triangular, or trapezoidal cross section. 4. A

pr essurfgee Bal shoviat SERYAgeS(12F Gl Jorin® vaitysoansviat ntdraithdn thrdeOtudns in the
characterised by - a passage which is strai ?ﬁt or - a passage which is
f

shaped ouvarsideofrthe bottorréahelethe onten copfpingr (lor Figure Bpxshows geedtjon; thropghs 11
> A PLES .%H{bgdﬁ@éh%' THE B BRY b e FA6ARE bPs'ifo MY r8G Ab), il T bihd? e

characterise
opens into the opening (13). The spiral passage is closed by means of the sealing foil (8)

which is pierced by means of the needle (14) before liquid is drawn off for the first time.

Figure 4 shows another embodiment in section through the double container. The bottom (6)
of the outer container contains a recess in which the insert (15) is disposed which is sealed off
from the wall of the recess by means of the annular seal (17). The insert (15) contains the
straight passage (7), one end of which opens into the opening (18) in the bottom of the recess.
The filter (16) is disposed in front of the other end of the passage (7).

Figure 5 shows another embodiment in section, wherein the insert (19) is disposed in an
inwardly projecting recess in the bottom (6) of the outer container. The insert (19) is fixed in
the recess by the snap-action connection (20), and is sealed off from the recess by means of
the sealing ring (21). The straight passage (23) is disposed outside the central point of the
insert (19). The one end thereof opens into the opening (25) in the bottom of the recess, while
the other end thereof opens into an aperture in the insert (19) in which a filter (24) is disposed.
The insert (19) contains a further aperture (26). The channel (22) connects the aperture (26)
to the aperture for the filter (24). The insert (19) is covered over by means of the sealing foil
(8) which is pierced by means of the needle (14) before liquid (3) is drawn off from the inner
container (2) for the first time. When the insert (19) is pressed into the recess in the bottom
(6) of the container, care is to be taken to ensure that the insert is in the correct position so

that the opening (25) is in front of the passage (23).

Figure 6 shows a view in section of an embodiment wherein the insert (27) is also disposed in
an inwardly projecting recess in the bottom (6) of the container. The insert (27) is fixed in the

recess by means of the snap-action connection (20) and is sealed off from the recess by means
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pressure equalising device according to claim 10, characterised by - a
plurality of passages which are present in a perneabl e di aphragm conpri sing
a thernoplastic material, such as pol ytetrafl uorethyl ene or

pol yet heret herketone, - or a plurality of passages which are present in a
per neabl e di aphragm




conprising an elastomer, such as silicone or |atex. 12. A pressure

equal i sing device according to claim 10, characterised bysq Agril@dd ality of
passage which are arranged in a perneable diaphragmin the formof a foil

of nmetal, such as gold, silicon, nickel or stainless steel, or of glass or
ceram c, and which are arranged in aRgirregular or regular manner. 13. A
pressure equalising device according to claim9, characterised by - a
plurality of passages which are present in the formof pores in a plate
conpri si Gtpims open-pore sintered material, preferably of polyethylene,

pol ypr opyl ene, polyvinylidene fluoride, or of glass, quartz, ceramc or
nmetal. 14. A pressure equalising device according to claim1, characterised
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between the outer container and the inner container with the environment of the

double container,

- the at least one passage has a cross-sectional area with an equivalent

diameter of between 10 pm and 500 pm, and

- the length of the at least one passage is between five thousand times and

one tenth of the equivalent diameter of the at least one passage.

2. A pressure equalising device according to claim 1, characterised by
- a passage, the length of which is preferably between one hundred times and
one tenth, and particularly preferably between ten times and once, of the equivalent

diameter of the at least one passage.

3. A pressure equalising device according to claims 1 or 2, characterised by
- a passage of round, approximately square, triangular, or trapezoidal cross-

section.

4. A pressure equalising device according to any one of claims 1 to 3,
characterised by

- a passage which is straight, or

- a passage which is shaped in the form of a meander or a spiral or a helix.
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7. A pressure equalising device according to any one of claims 1 to 6,
characterised by

- a passage, at one end, preferably at the end facing the ambient atmosphere,
of which is arranged a gas-permeable filter.

8. A pressure equalising device according to any one of claims 1 to 7,
characterised by

- a passage, the end of which facing the ambient atmosphere is closed by
means of a sealing foil.

9. A pressure equalising device according to claim 1, characterised by

- a plurality of passages which communicate the gaseous space between the
outer container and the inner container with the ambient atmosphere of the double
container, wherein the passages are present in the form of pores in a plate
comprising an open-pore sintered material, which has a mean pore diameter of
between 0.1 micrometers and 150 micrometers and a pore volume of between 1%
and 40% of the volume of the sintered body.

10. A pressure equalising device according to claim 1, characterised by
- a plurality of passages which are present in a permeable diaphragm in the
form of a foil, a non-woven cloth or a fleece.
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comprising an open-pore sintered material, preferably of polyethylene,

polypropylene, polyvinylidene fluoride, or of glass, quartz, ceramic or metal.

14, A pressure equalising device according to claim 1, characterised by
- an outer container comprising a stiff or rigid material, preferably a metal.



