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HEAT EXCI—|AN¢6‘9§)§J}9T2 FOR SELF- COOLI NG BRYEREE02089
CONTAI NERS This invention relates to a portable and di sposabl e _
unit for cooling a beverage. A wi de variety of units have

been proposed in the patent literature for cooling a beverage and, nore
particularly, for cooling a beverage contained in a di sposabl e can.
However, these devices have not been comercially successful. One reason
t hey have not beROUS HYDROXSAPAGTTE PARTICLES AlSIOARRIBRY BORMDRUGMEUBSTANCESat i bl e with
conventional bottling nmethodol ogy. In many instances, they require the
use of specially designed beverage cans and, as a result, specially

desi gned bgt;!iEg or Cﬁnning is required. The present invention
has arisen in seeking to provide a heat exchange unit which

can be inserted into a beverage can on the bottling Iine and which can be
actuated by the pressure differential which occurs in the can when the can
i s opengd. Thépresentlinventions relatedrto & hewordl phartieicaiticaldmegcformicomprikiegow, we
can produce enbodi nents of heat exchangers in accordance with the present
i nventi on ppreusinorganidparticles inearperatedavithonsidesablsameyats ofigraasyitoily s atigkyi ng
the constryction.of 1t conventional, beverage gan.. ,The. conyenti.onal can
[1'd and. bolEeyRify/ s sBBrbEE: BER tnelie SdEe BRR is e ebtsie SR bBR B

havi ng a sgj, é&?k&h&:@emﬁﬁ%ﬁig‘fﬁﬁd@égp&ﬁ)eﬁﬁ&i ly integrated with the
production o onventi onal canned beverages w thout any disruption or

nodi fication to the bottling or canning |line. In accordance with a
first aspect of the invention, we provide a portable heat exchange unit
for cooPi nBagkgraend ehthemvention: ng: a vessel adapted to contain a discrete
gquantity of a conpressed or liquified gas, the vessel including a wall
arranged to be placed in contact wwth the nmediumto be WO 96/ 14545
PCT/ US95/ 143 a3ny thereapeutic areas the need for incorporating absérption efif@terd (e.8 glpdersl for
operatively con¥ro| ling the rel ease of 'said gas fromthe vessel; a panel
posi t i oned estejsforintreased absarptiateofthicparinadr hepérin fragmentsen defiyativgsas descvibed

di ti th i nt t h . tact .Wth t I th I
andar r angeWQ IS DPLIL R ERaBhacHH L g st S RelveRO S by CroRead " or
exhaust ;g L §6 ARFof feRIBHiR as ESIG dinE 024958Y o ABRERR ,Sﬁ%}ﬁ?&ig&%&&ﬁg' ve

aspect of the |nven{| on,” we provi eat” exchange unit fo e In cooling
a bever age (¢.5. soybéaaoslrifaetiortated, cosbreut oil ifort 1)2,4 pbeestriagine bxide as dacloskianeases
when the can is opened and the can includes a lid, the heat exchange unit
conpri si ngUSipatent SH97482 % Sanofid, asdhe Lkerinte the desege forms ordrrg delivesy Basnpr essed
or liquifi edg%ras; and a valve for operatively controlling rel ease of gas
fromthe v&% , the valve being operatively arranged to open and rel ease
gas fromthe vessel in response to the decrease in pressure which
acconpani es openi ng the can. The invention provides, in a third

al ternawi vEnmsprestior dfdargaf amauntsofigasasy roillyar stickysubstanceb inte pbaymacentioali si ng:

a first vessel adapted to contain food or beverage; d a heat_exchange
uni t i ncl udpsage forsdidNe sipes;lopg %E@ﬂmmtﬂga%e&é@g&@gﬂm&%@e a
conpressed e VI ﬁﬁﬁlﬁ i i i t
conduct i ngp%@%@sﬁ&ﬁe?xﬂto?%ip%c%ﬁﬁmﬁ S év sset Ehcﬂlc'}?%vﬁil ?'e#aéla%ysioirhr?? glfa'i or,

sai d heat @xgBsaSutibr tolusé inidiePfirodeseiig\stepb.or control ling rel ease of the
gas fromthe second vessel, a panel positioned adjacent and inside the wall

of the second vessel for directing the gas into heat exchange contact with
the wall of, the second vessel. and,for. rel.easi ng the s,.Fromthe top of the
panel , %nd g Riays f°o‘?’I°BW§WstP‘:f PFQ"%H&“‘F&B%@W@%%%‘S&%%&%‘&B bitiah0h 3
Accor di ng ecrﬁnwwgel%ﬁ&gagésa of Rife desBfoed B €13 §58945¥ @¥drd0IS PRarm)

pressurized contal ne ood or beverage conprising: a first vessel
adapt ed t owherd féohcerteatd fop dofd gelatin capsule filling comprising a cyclosporin and an oil

component ( improving bioavailability) is disclosed.
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- 3- bevegadgsq,dpe first vessel including a lid having a pepieod®l for
openi ng the contalner; and a heat exchange unit including a second vessel
containing a discrete quantity of a conpressed or liquified gas, the ~
second vessel including a wall in heat “‘tonducting contact with the wall of
the first, a valve for controlling the release of the gas from the second
vessel ; wherein the pressure in the container decreases when the container
i s opened lna,gp@ f Bbed4h ' ﬁﬁéﬁﬁ’ pen and
to rel ease ga ?%%E{sr#gegg%gdmeggftide%n res%gﬁ?gﬁggg{ e eéﬁ?ye%{s?aelpi n
pressur e Whpelléts fmubipjeamit) as @ pesage fprmhwith eespastiie their behaviour in mive, 1. ef er r ed
enbodi ment, the_heat exchange .unit provides efficient heat transfer through
the use of eapgcialiyerithyespact wﬁib@hgé}sgmsmmwmqﬁéeﬁéﬁtmmn&ivg@ntaﬁ etalso as

to form chagnpel and the wall of the unit which direct
vapori zed ga@ﬁﬂ?l{%ﬁéxﬁiggﬁ’%w?ﬁggheat exchange unit canister.

Preferalll y, the heat exchange unit floats to the top of the can during the
can filling procedure. I n one enbodi ment, the gas cools the unit by
f1 owi ng t hrAnegiier shayrio cirquninvenhthe pioblem,[in hint withrtheahovetindinggds wiuss t he i nsi de
wall of a first chgﬂber in the unit and evaporating., The liquified gas
travel s up TRIGEOCREERAHAYAN B&%@@M&W‘*’éé’éﬁ%ﬁvﬁﬁs Eclusiss many stgpssandag t he

gas rises t 143,561l o f#Q rage thr.ou t he
vall of theS °?‘§P%€%§%ge83'ﬁ“‘dé§}g ggﬁ@%?‘?’r@@"ﬁa@?%%‘?& g‘*%\{’t%ﬂgg%?éiﬂ%ﬁd %ﬁ%h is
wet t abl e by 27 ih IPhbmeScid®90,59X10)a38Yy6ef fi ci ent heat transfer occurs from
t he nedi um being cooled to the gas. Once the gas has been warned by the

heat transfer, it is exhausted fromthe container WD 96/ 14545
PCT/ US95/ 115353 -4- I n anot her
enbodi nment ; e being exhausted from the unit, the vaporized gas flows
to a vortex generating device which creates a vortex field which generates
a stream of cooled gas by the vortex effect. This stream cools the

cont ai ner WQOP4823708 (Kabi Phinenaciz’ AB)disclosel thelhatfufacnlre of pabusddiialos¢é s cool ed
first by the evaporation of |iquified gas and then by the gas after it
passes t hr duaficesiqad ¢ multinie unis preparetioncondainiag a bioactive substange compsisingr

nbodi h h Lunit, i f. bl hani cal | i St f
Che conbal Refotssr b aneT BRurR. oyl Bis Tolrmbs TEE Retiu & At SobRE, ( no”
can is Ope'&?ﬁamﬁingrg?e%?xwoﬂyfgrﬁtﬁ&&%ﬁ&dtﬁlc_ei Rorldoes ﬁi@rtﬁﬂ%bgﬁx_%rg%nié%éﬁ%césp open

t The

and the gas to be'rel eased fromthe unit. invention 1Is
hereinafter nore particularly described by way of exanple only with

reference t he conpanyi.n rawi ngs, in which:-. . . FIG, 1 is a
cross- sect iForén4 %Oﬁﬂfigﬁm Ngh dgﬁcgoaﬂ%@qmuwh?m}qﬁbﬁﬁwggecesaﬁtca?rﬁ@tpnms a
deacti vate hEd O : - td j i on
of the beyargaRlbls 50% by weight of hE k0, of iichufd Him SRALPARmOL pHapERl 07

top Vi esy Ofagérdie Huwier, 0his faferbndeaithdiPertiiné thethe robien bﬁ%dﬁﬁfg??@w?oﬂmbﬁ ;
FIG 3B is a side view of the panel which lines the inside of the heat
exchange ustieky substances nor quegit sigwiagy ackigvwementeffast seledse prapertiss. t he center
post of the heat exchange unit; FIG 4B is a view of the center
post of the heat exchange unit along |ine 4B-4B; FIG 4Cis a

vi ew of theyLeRh Besiin®dntiche heat exchange unit al ong 4G 4C, and

FIG 5 is a—t%{pim‘evv‘w—r‘rre—e xhaust port of this invention. WO

96/ 14545 PCT/ US95/ 14353

2s It has now been found that a drug delivery system for oral administration in solid dry form

of greasy, oily or sticky substance(s) and pharmaceutically active substance(s) or
pharmaceutically active substance(s) which itself/themselves is/are greasy, oily or sticky
characterized by having porous inorganic particles of small size incorporated with
considerable amounts of greasy, oily or sticky substances and having fast release

30 characteristics can overcome the drawbacks associated with previous techniques.



Fig. 1 illustrates a beverage container of the type that nmay be used to
cont ai n bevwwoageMguch as beer, soda, fruit juices and the \F:F'R@”W@”can 50
includes a |id 54 which includes a conventional pull top 56 capable of -
opening a hole for drinking in-lid 54-i3 a conventional manner. The lid 54
conventional ly includes an annul ar ridge 104 therein. The beverage
can 50 includes a heat exchange unit 10 which is imersed in the beverage
62 in the can 50. The heat exchange unit includes a canister subassenbly 60
and an actuator subassenbly 142 which snap together at flanges 94 and 96 as
descri bed ei Cani.st er. 60_cont ai ns a not. shown). which.i s enpl oyed
to cool B%B%\’E“r pRgeT Jnvgntion Bmé’Hﬁf ﬁf‘ﬁ‘gg%f%&??&bpﬁg%ﬂF Eg}i)lﬂcogp%r@ %’gs ed or
l'iquifi ed Bﬁ%%ﬁ‘!@ L : l'iquid
refriger an?} &Engeorﬂg’p%rr gtsls re g weve ?Fﬁm%a}lﬂ;%zegg@gi@%ﬁmgg%tgg%ﬁgq&o

conpr essed pgiks nfiltple Agit epst@nNtheieoR rl‘d&cm@%lllﬁd, étthaSbecnrfoundihst ighigperotd, an
integral lid 72 and a wall 90. As seen in Fig. 1, post 82 is
capt ured i Anorgandgpartigles arelbgneficrl toksecani ster 60 by nmeans of a friction or
snap fit or by being thernoplastic and heated such that when it is inserted
into the recess 74 in the base, it conforns to t he shape of recess 74. Post
82 reinfor del e se
70 and | 1 d 0T e e B e e e Th i
Hub 84, V\hlxslﬂietwaemﬁtdm;aﬂdpteférnbiylrl()wloo;anlends upwardly from post 82.
Around its outer surface, hub 84 includes a flange 94 for receiving fIange
96 of annul ar rim164 inasnap f it as explained later. Disc 86, which is

shown in Fl ext ends dially .from hub 84 ) n

f 1 anged!® po %ara%gn%q < Rleseptjnveption &5 the &lelribé %rﬂnaﬁﬁ&ggl ?&#%’r ality
apertur es sib&ariceB§ ebrtlierable amount in A @élﬁ%ﬁ is meant 15% w/w to
PCT/ US95/ 1%?39%&& ¥ in offe sp¢ by tubes 122 to
apertures a0 % /o prefdasbly 20 P4 wiwetd 40% “(/qunnsiqird:fyrabb'tﬂﬂj% vt dd% W6 are

| ocated at the base of hub 84 to provide proper coolant flowinto the
vortex generating area 78 to create a helical air flow, as discussed

?glzoijn its 1318 F%efas%,ufﬁr o?@ﬁ éuﬂstﬁ'leg.s m%&pf%&fmﬁb?%ﬁt e %Hregﬁ'l'c{eﬁt f . ridges

ace.” rhese ridges contact wmth lid 72,

for m copparphRmiceutict %W&h\@kuﬁémﬂ@ué}ﬂ’s almoledl @ Se ditdigiatA; phalmagetcallpt act

bet ween the gas and t bever age A plurality of channels 130 in hub 84
provi de a aotensubstaneeswhich a;atheuneluanvémaw,@aly or gtickarbyt whish degethes with a

Cani ster 60 of heat exchange uni,t 10 .i v into a first heat exchange
chanber 64 &§8YLIVRISH Q‘M@gftan@%i:ﬁ?ﬁﬂ%ﬁ% 'ﬁ’bg?w B%mm@&?éedfﬁ‘% Hsc 86 and
wal | 90 for, si de
of wall iﬂ?l'n%% é%’e%gg%cﬁg%?ggﬁﬁecﬁa% ?ablfl I nc’I ud l?l?glgi(}gcirggh%dﬁer eon.
Ri dges 192 at® ailylbﬁétickyaﬁds&émrm@g%mdﬂgonthglycﬂxiedermthme of wal

90. Lid 72, f anged portiong88 of disc 86, and secon eat
exchang® cHbgrerts s @WM?CWHM%%&H&@% n’ﬁ%‘f‘mégﬁgmm es with

B et g b PR DR S B R B ok SRl icPagRe e 10
Panel 92, Wil fﬁyéia?fﬂgﬁchféenﬂaﬁﬁig%lﬁ&{ﬂé&?&b@lﬁ%@e@érs \éﬁétherQOandOﬂIﬁclbﬁe

f ormed from pol'ypropyl'ene, pol yester ycarbonate, wt ol yest er
bei ng pr ef ehosed. frdm palypthekylated dats'rdoxddj hrdmxqufmhktty gcids endk fa ob¢ls gnd

mat eri al WhIChIS capab of be vvette the liquifie a As seen in
Fi gs. 3A arfépesigllyshqisn faéqquayogpﬂ,rq% Fye 76%“?6%ced al ong

wal |l 94, T it xi mately

10[err] neglﬁg(%h%rom ﬁ%%ﬂ@ g@bﬁ@%@?@é to Qc%e%ﬁgﬁoﬁgéﬁ ridges,

along with pweh@bx%t@!ﬁn%mdfﬁ@mm@euﬁad cztsybr@il mﬂarﬂabanﬁndim:’fdedge

extends fromwall 94 approxigately .02 inch 4545

PCT/ US95/ 14@g®s such as Cremophor - , Mytj, Polyoxol 40 stearatc,ﬁmeresé@éﬁ iog‘aagpé)gp%t ely
.02 inch (ﬁ%@r? in wdth. Typically, panel 92'is approximately 2.23 inches

(56. 6nmM) ght and




has a length sufficient to engage the entire inside circunference of

cani ster GQ%‘ %Elfki Iled in the art will appreciate that t@eyshogoipes ons- of
ri dges 192 ¥R nnel s .98 will vary dependi ng on the size of the heat_
exchange unit in which the panel 92 is used. Dinensions will vary in the
size of the can the unit is designed to4ool . Al t hough channel s 98 are
illustrated as runni ng perpendi cul ar to base 70 of chanber 64, one skilled
inthe art will appreciate that channels 98 could spiral or take any path

whi ch woul LQVI r i i-m r i :

As shown iﬂ‘hgldg.g_&ﬁvérﬁgyﬁ%?%%dﬁgiﬁgggggbasSgé%fg?y%ﬂ |(r:1tgﬁtzj eg anrf%lqgsrt panel
80, groove riffde cRBAREristiddwherithen wetiraalin vitdissolution eesf fefeaseiotdess teind@0 % 50.
Tubul ar base 146 expands radially into an annular rim 164 having a flange

96 for capipreferaply Tiéstv/an gEplpamaceuticallyastive substamzesand pagasy/atly/siieky a channel
162 which runs the | ength of, base.146. Actuator 150 extends .thr h base
146 and exﬁ&?ﬁ&%"cﬁ 8&&%‘25‘&% K eﬂ??‘ﬂ’u@ﬁy abﬁwﬁnﬁ‘@’sﬁ?’i“ﬂh’é'h%ﬁw?ﬁane|
80. Aperturogsﬂo?érnay be hexagonal and actuator 150 may be circular in
cross-séct PoR 10 ‘provi de access for ventilation of the unit 10, as

descri bed bel ow. Annul ar panel 80 and nenbrane 144 are circular and annul ar
panel 80 includes groove 100 around its outer_ periphery. Flange 106 extends

from the &Fotthegzeasy, ajlyosvdckyoubstances (he dissolniraie isdrsaminedisingd&sP 152

whi ch engages a shoul der 6_in ha 46 eal, channel 162 when the unit
'S (n an’) REaRpegon Geish oprted o o 1he SRSy BP e o i

| ncl udes a8y oE Crytaier ﬁ%ﬂe 889k @?&ﬁx@-moum and bRt JTARNbIHA0R Rledim, tiRRHI NG
unit, the unit. 10 may be torned of any plastics used to bl ow nould or

i nj ectign wRsYles foptheavhole disasd betestad a honsetprded hambgenavsedistpiblityat ¢filiberaged and
WD 96/ 14545 ) ) L . PCT/ US95/ 14353

-8-  pol yezeasy , oiler sickonsubsianes Vishipdhemedium. and pol yest er has been found
to be particularly useful. Canister 60 nay be formed from al um ni um or
plastics. However, alumniumis preferred because of its superior heat
transfer chfaflspedifit kieday, oiIY or sticky subsR@c&iadbwa Kt the Rggmples, ithel@ediimal SO
designed so that it can be placed into a standard beverage can 50 during

t he canni nglisclosedmszactiéxample ischeiappropriatders. been i nserted into the beverage
can 50, the beverage can 50.is filled with beverage 62. Once the can 50 has
been fi¥led with beverage 62, lid 54 is positioned on.can 50 and seaned
into positi I L Gal ' : [ed qy%i afinek No. 2

non- car bonaptggget%u\ésr‘%é@%@t% %Ege&dggg%tg?ﬁaes@wegéﬁg S ofﬂ)of an inert gas
such as ni p&dags), dperdtéti #£Q0€gpri T dissolution htedjunehasty temperatune 6037 “Th Further
assenbl ed heat exchange unit 10 is designed such that when can 50 is filled

wi th bever dgre 82 demradionhe aneunt andart af dissointionsadium. shatitenagles forgher can 50
and is prevented b | an 106 fro rot rudi ng. f Lom cag,. eal ed
can, the prgilcely boBoRtAperes s epiaeriea St e B et ot
nitrogen press g-=u;»g%4( &abgnation within the body of beverage 62. The
uni t 10{6 gl}?%’é Dy Y e%é%ape&zf can 50 and nore particularly the
frustoconical mouth portion of the can, floats upwardly and groove 100 on
the unit engages ridge 104 on he can. rtures 158 and 16Q are pr.ovi ded
in annul ar 1‘;%5 speuiic drugs shawn ?IF)E%%’]PEG%BW&&%BB%&NCS ?Wgec‘a S0
that the u%igémi ﬁatg%é activated as it attaches to lid 52 of can 50.
Apertures 2h § are di nensi oned such that they will allowthe
pressure in can 50 to equilibrate during the filling process but do not
allow the pressure in can 50 to equilibrate during the activation prqQcess.
Annul ar 2sparitshostl ermsted thetsfos thetoae aad samesfarplatioredisfgrentidissoitio 3 f the
lF{QZIT; Ué(Q)S; i Lpag%gé)e)él epénecfiﬁ/g on the Iproperties o}l\ge%t%s%a%%és%opg tested, F‘ 5he%rﬁ are a greasy,

bever age 63 |ohd A3 hMinkdceftRally Saive lsibsilinek BbGant i @ fbroshi&dnyhi |
can 50 is ?oﬁﬁr;brtssgg{yesgﬂ&g%g%&ﬁ“ %n. Ar?ﬁufgzailrypanel 80 prgvents t he beverage 62
from fl ow degeddisyiorn Which@ne bDthefecthattdretoctserte@.i s in the seal ed; inactive

condition, unless the pressure of beverage 62 is reduced to atnospheric
pressure causing annular panel 80 to release fromlid 54, as described

bel ow. e ; [ 899 . I A & panel 80
rel easegéh 1&? é‘%g?ﬁggﬂﬁgp?imgﬁg %%gg a :tgéramt% ﬁ?oﬁrlné% ﬁ#ﬁ’g? cgé}?ggd t he
beverage 62, as described bel ow, allow ng beverage 62 to be poured from
the can 50. To activate the heat exchange unit 10, the can 50

is opened by neans of pulltop 56 in lid 54. Upon opening the can 50, a
pressure differential is created between the

-




space above nenbrane 144, which attains atnospheric pressure, and the body
of beveragayg§densbie pressure differential between beverage pgg/sposoofte
atnospheric pressure in the space above nmenbrane 144 forces the unit 10
toward lid 54 of the can 50 causing actuator 150 to be depressed when it
contacts lid 54. This pressure differemtial results fromthe bever age
havi ng a pressure of approximately 20-30 p.s.i. (1.37895 to 2.068425 x
10[err]N'nferr] and atnospheric pressure being approxinmately 14 p.s.i.
(9.65265 x 10[err]N nferr]). As seen in Fig. 2, the upward notion of the
unit 10 causes nenbrane 144 to flex upwardly. As stated above, apertures
158 and 16Ghet&amiyhydehgapLiteistharaberiddd B hdvites PiRsSpHricis AMEetanthebel ow
annul ar panel 80 to equilibrate and prevent activation of the heat
exchange ubgtweeanDd - et went preferaidy befwoens B €180 g p domina] pereatiameteibetweancit act -

passage 16307 b Bifbiy <DIR E a a3ed ReR Bt 03B cRg 1 om
shoul dey 150 bRa5E id A AlroBfly YiapaRh 1P BIGHADRABSAMS el Ghadrralfene0

the gas™h

10 - tonaaeh@enﬁhmp?Ihe unit 10 and, thus, the unit 10 becones
acti vat ed. Once the unit 10 has been activated, the pressure on
the gas in canister 60 decreases which causes the gas to boil. This boiling

action causes_the_liquified gas to flowinto the bottom of channels 98.
The first gﬂﬂﬂﬂﬁﬂiﬂﬂgﬁﬂﬂﬂﬁgﬁkfer bet ween beverage 62 and the liquified gas
occurs within the channels 98. Heat fromthe beverage 62 is absorbed by
the gas through wall 90 of canister 60 as the gas vaporizes by neans of

adi abatipc ke issipotution 8F thelpredsy, gl disticley mhteiitile g6 the preticiéssasy bé he
liquified gas begins to boil wthin the channels 98. This boiling action
propel s t hacdomplisieddry cgnventionaldaownmeethodsnQae is to disselue thewil iag e of the
upward fl owi.n as,to _the, t _exchan surface chanber 64 causes,t he
Ghs 1o bor Fotsfh SA%iHe8 mi SARIBL PR SRRAFA Sertt FrdimcARPB At B e | oo
gas i nsureg; ; i } i lis RCus@ f
I L B TN A S

i ncreases from dwhitioncohtainimg pdrficles Eynadditidn efra ionisdlvent. After the gas

has flowed up and through channels 98, it is exhausted fromthe unit 10.
The gad®flows fromchannels 98 into the space vacated by the liquified gas

78, “Tho gudienypas SHebafie 310 HORTRRBRN SR @R, oo T35 Th The

base of actuator 150 into channel 162. It is then exhausted from channel
162 through the slots in aperture 148. The gas then flows through Iid 54 of
t he can 50Whenmuseis askug deliveryesyistem the doadediporpupparticleomagbe used as suchor  The
unit is optjopally equipped with a rtex ner at or i ch functions as

Lol 1 ove. RIS Bradaertlet, SEmrstienin fbledh (eropttd oy eveprel dneRain Brecro  and

bef or e pei o 4 . ; ;

ey Usgly 11 ing inté Coptlcs ebfrpressing to talets r coping should beperformed ing,
gener at i ngmarser tha tHelfust welbase lhametbisstics Grel not bubstaidally’changed) If fastfrelgasedn
vortex generating area 78 is_opened when actuator 150 is noved downwardly
upon act i vibeismall gatesting igdasired, dhe lopdedsporeus pygtirdescopldpeantagica@ated. hel i cal gas
flowis created as the gas enters area 78 through channels 126 which are
shown in Fig. 4A. The helical gas flow results from channels 126 which, in
this enbodi nent, are arranged tangentially to area 78. Thus, as the gas
enters area 78 a circular flowis provided. The function of a vortex
generator is to generate a streamof cooled gas and is described in United
States Patent No. 5,331,817 to Anthony, the disclosure of which is to be
regarded as hereby incorporated by reference. The helical gas flow rises

t hrough the center of vortex generating area 78. A back pressure is created
as the spiraling gas contacts the bottom of actuator 150. Cooled gas is
forced downward through an aperture (not shown) in the center of hub 84 to
apertures 120. The warnmed gas is then exhausted fromcan 50, as descri bed
bel ow. The vortex generating area 78 may include baffles (not
shown) to enhance the vortex effect. The ability of the vortex generating
area 78 to establish and sustain a high velocity helical gas flow may
enhance the efficacy of the heat exchange unit 10. The exact di mensions of
vortex generating area 78 will vary, particularly depending on the size of
can 50 in which the unit 10 is used and in the




anount of cooling required fromunit 10. The cool ed gas fl ows
fromvorte ing area 78 to chanber 66 by neans of a 0 at

t he base O?w%@%&%%ﬁ The gas flows from apertures 120 to cha e/‘lrﬁ%@z y means
of tubes 122. Once in chanber 66, the cqol ed gas absorbs heat fromthe ~
beverage 62 through wall 90 and lid 72 8f canister 60 and further cools
beverage 62 as it flows toward hub 84 through areas 134. As the gas flows

t hr ough WO 96/ 14545

PCT/ US95/ 1@%@ examples - 12 - chanber 66 toward
hub 84, it d by neans of its heat exchange with the beverage.

The warnmed gas flows through channels 130 in hub 84 and into passage 162.
The gas is then exhausted fromthe unit 10 between actuator 150 and
aperture 1Esamplelbsdiydrexyanstiteparticles containingfeladipine andd 5% Gramophos” c ool
t he bevera?ﬁ%g& the warnmed gas is sinultaneously exhausted fromthe unit
10. The wa ‘gas fl ows through passage 162 and exits the unit 10 and can

78 and hatie PR sERgRECERATRrBIHED (12 med s mABH BEERSY IO P 1 °°

gas in chagkirto AfssolvBadedipine (63 m@einsmees%hﬁxfonb@k o@*eaaﬁqhaoﬁx?gﬁafand the

vortex generating area 78, the gas can only exit chanber 64 g a reduced
f1 ow rat e. hydrRK¥aDRkig pekisles |héwnzaneve@msiwnqt¢reofg%%umo@dm¢8m Ceramiessur e

whi ch, in sure, uified gas to naintain the
gas in a |h§ Bt B0 PR ToBGafoeth vadey gon RerRuk P A HENE WA 11 od
gas in cha 1 &kly evaporate and exrt chanber 64 wi t hout

fl ow ng th?%ﬁglh %H%ﬁé#gﬁlgg%&?hus rendering the first heat exchange chanber

64 inoperative. Hence, even if the vortex effect is not desired for

cooling, the back gres.sure created in area 78 contributes to the function
of the canThe obtame Pamﬂleﬁ wierergnalyggdwith rﬂga@mm@mﬂ@ncﬁﬁq@d@m wsiag USBr t ex

at mosphor | et ARt N AP Rt R o B G b el © 1 °
pressur e dhi‘hﬂé !nrp%ranhefor\m %yﬁm ERusfR G dﬁh&&%@@dﬁe{eﬁw@ne 144

correspondi ngl'y decreases. Evéntual l the pressure dif tial will no

| onger exc estylitiethplanmsramivem breepide. afhe tamonnti oftfelodipine released whé determiaed bexed
position. The heat exchange unit 10 is then pushed away fromlid 54 by the
recoi | ithg bFV-PRSAEPMEEY- 144 of annul ar panel 80 to its original, flat
condition. Once the WO 96/ 14545

PCT/ US95/ 14353 - 13 - heat exchange
unit 10 haafiePyGehidie)thé 8ot RE fdlddipié diRéolVdaSwasEA V% $as avehige) bR 62 can
then be poured fromthe can 50 for consunption. Because the heat exchange
unit 10 i sfoundeententct ed of a material which will float in the beverage 62
and the gas originally in the can is exhausted, the heat exchange unit 10
floats toward the bottomof the can 50 as the beverage is tilted into
posi ti gf f Ekample'd NHyRRLYRFARe PArtidiéstiohidifing el thin &1 3T o Awaling’ t he
beverage 62 directly” fromthe can 50 Thus, "the Tl ow of beverage 62 from
the can 5Uh¢ greasytoityosubstandecidkoliyie® [{Z79mg) wéd}nelwdlangppronr:im@ and usedirtonki ng.
The preferred gas enployed to_ cool beverage 62 consists of a m xture of

HFC 125, wdistalve @e\amaaf(rhm%m Zhe solutigrywagrouredon hydrexyapatie paartirlge (380 hane.

and pr of of BV it ol XithorB ol g PAG™ Cebiie Hy Ry Fiantn ™

pressure OBIGQQMD L%bbratohfés)8&{’d25gehﬂé%g ?]ahﬁ fmﬂhgwasaéntﬁﬁwhﬁﬁf One

skilled in the art wl apprecratetha the m xture of the gases will vary
dependizng hqzmngmhﬂydegree of cooling that is desired and the anount of
pressure required by the particular configuration of the beverage
container and the acceptable flammbility limts of the particul ar gases

enpl oyed. vﬁﬁem%e@g Hhikle® wekd Hngl ?zé‘@@mbe WG disSoldtish S AkQire® MESPARE,
but ane and HFC 134 which is etraflu roethane, 1n a ratio of 25:25:50

(propane: biiekigatradising TSP dirséllioipdpphRats NG. 2i(paddle)opetateddt o0 rpmsTel | as
t he HFC 125 HFC 152a m xture, it is not as a5)r ef erred because propane and

but ane are W@W@dmmmﬂ,mlﬁaaéemnmgﬁ G was phesphate\pufferpig & &awith
fri end a HEC Al t h the vor ex generating
area 78 gd 1%“?3%2(5% ﬁr‘f‘ c%faiumjh?lﬁtg t?/&;'?%%e f channel s 126

bei ng arranged tangentially to the vortex generating area 78, one skilled
inthe art will realize that the vortex
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- 14 - owoawatsipg device may take many forms. For exanplpeET/sHa®02089
generator may include a nmenber in the vortex generating area 78 for
directing the gas in a spiral flowwthiph the area 78. The nenber nay
include a plurality arcuately shaped- baffles which direct the gas froma
tangent on the inside of the generator 78 to the center of the generator.
The generator 78 nay al so be configured in the manner described in United
St at es Pat 'g@sag% ' liuid R8s _
reference, %g%lgg%lrﬁuté'ed Sta gesédlg%%%gﬁléwg\%ﬁ %?ﬁeglﬁ@g}ﬂ 08/ f{éﬁ?%ﬁﬁi}t"?mznt hony,
her ei n i ncanmpanidfetkdline reléaseéd mae determined using £lightskatteriag detectohendthe Wi | |

al so appreciate that this invention is not limted for use with carbonated
bever ages &mountefimelagatian relpasgd was deferningd by UNVcsessometse bever ages.  As
stated above, it is commobn practice to can uncarbonated beverages with
nitrogen pressure. Nitrogen can be used to provide enough pressure to all ow
the units 1Qufiep 26 ohintRg tRfhrmhi srAline® MCNI disdtied Wi 719 (isvefih ALY of he
unit 10. Thus, uncarbonated beverages can be canned under pressure’ in
practi ce ofthd fousd contentt Thenamoting ofmelagatesnsiisselved after 20hinates wast9dvia(as t he
heat exchange unit 10, the beverage 62 nust be packed under sone degree
of pressuréVWWﬁ?l?%%fP“@Flcgw- other inert gas to function properly.

WD 96/ 14545 PCT/ US95/ 14353

- 15 - 1. A portabl e heat exchange unit for cooling a nmedium’
conpri si Ny Examifié 3 € HyddaR dpatitOproicles contindh £31.3196 atidakdlaht Of a
conpressed or l'iquifi'ed gas, the vessel including a wall arranged to be
pl aced ion Ghebiyistioly substhrceralmiokalant (0.6 €, roouniemperatured)iwas pouredaper at i vel y

trolli h l. f i. L f th | ; I j ti d
S acent  amseroRyuRE AF00 ) BRtfe? fivind Slbieries it af B0 B8 B Erstg ' ne
into h . i . dt
Dot cace_goC it HIRRASa6ARL 0 RADT dHdFurtiB), iter ddfiny SRAGH roiRlig 1" R10CC O
fromthe Vgﬁﬁﬁh.was coﬁginued;ﬁnﬁpmm?eﬁagnge unit according to Caim1, wherein

the panel has ridges thereon and engages the wall so as to form a
plurality of channels between the ridges and the wall. 3. A heat
exchange upit accordi to Claim1 erein. the nit further canprisSes a
vort ex 'deng’rhﬁt"g'?a‘qeﬁ p?ﬂ%l‘??&?%f"?ﬂ]yzed“ﬂ e ﬂé%&%i@?&ﬁﬁé%ﬁ%&%?y g to
G aim 3, Wagksul ﬁkgpara NG9 @daare?,%mieds&iowﬁﬁ@.srﬂe%ssemﬁsﬁwam,hﬁe@as
rel eased from t%e op of the panel” into the vortex generator. 5. A
heat exchahgeingaitémperataredfisy C,ovasiphosphdte boffer pi 16.8. The amounteof atynoleatait or
includes a tube_ and channels for tangentially introducing a gas into the
tube so as Ieleasedvas determined by HiV- gpectromstiywhi ch generates a stream of cool ed
gas. 6. A heat exchange unit according to Claimb5, further including
means for operatively conducting the streamof cooled gas into heat
exchangg CaFeA3h mithitls theemeafetst almokalant dissolved was 1000668 424be, n=2) of the

PCT/ US95/ 14353 - 16 - 7. A heat exchange
unit accor doung copte@t.ai m 6, wherein the vessel includes a lid and a disc
adjacent the lid, the disc having ridges thereon form ng gas-conducting
compartments with the lid, the stream of cooled gas being operatively

conduct ed gaifids C RiYRARbEyHpALite SHtkiefes Cnthliing 1714 % almokalant

The oily/sticky substance almokalant (0.35 g, room temperatured) was poured on

25 hydroxyapatite (1.7 g) particles having an average diameter of 80 pm (Macro Prep®
Ceramic Hydroxyapatite; BIO-RAD Laboratories), under gentle manual mixing and

mixing was continued until homogeneity.

The obtained particles were analyzed with regard to dissolution of almokalant using USP
30  dissolution apparatous No.2 (paddle), operated at 100 rpm. The dissolution medium, used



8. A heat exchange unit according to Claim1l, wherein the gas is a
l'iquified 9@912'[ he panel is fornmed froma pol yneric nat ®@OTSEEISHE8N | S
wetted by the Tiquified gas. 9. A heat exchange unit for use in _
cooling a beverage in a pressurized can, wherein the pressure in the can
decreases when the can is opened and thé can includes a lid, the heat
exchange unit conprising: a vessel adapted to contain a discrete quantity
of a conpressed or liquified gas; and a valve for operatively controlling

rel ease of g?@%;{m Dekdbire B8535 € wal Pioshidte SufféipiDs 8 PEieAimaiat ¥f afnoralaad t o
open and r e g

s tromthe vessel "I n response to the decrease in

pressur e WadlédledwaddRétiits] gV sgctrdmmetean. 10. A heat exchange unit
according to Claim9, wherein the lid of the can includes a tegi?@ggel for

openi ng t haftead) minusesthe amewatiof alokalant diswolved veas 801" (psiayen3ge. o wi t hin
t he can ang conprising an annul ar panel having a first said facing the lid,
a second sAQMCOR®AY away fromthe lid and a hub; the annul ar panel being
arrangeq to engage the inside of the lid of the can when the can is filled
wi th a beverage surrounding the tear panel and the valve including a stem
whi ch ext epxanipl¢é Sugh the hub in the annular panel; and the arrangenent is

such that upon opening the can, the_ pressure oq the first sjdg ﬁ%:the
annul ar paftatticies ob im gremmie | preresBlinddntorhard gelatine sapsulss o€ sige 3¢ Bachanny ar

panel and the annul pa e1 i ﬁ . L. &k*#a i the stem of the

val ve cont &ﬁ?sélﬁet‘ﬁ%“ﬁe&“ﬂg\/ 9r?dﬁ¥ éé\ylngp\}gg)lﬂ* esﬁt&%g@%'a cl osed to an open
posi tion. W06/ 14545

PCT/ US95/ 14353 - 17 - 11. A heat exchange
unit according to Claim 10, wherein a space is provided between the hub
and the valve stemthrough which gas is arranged to be exhausted fromthe
vessel when the valve is open, the space being sealed by the val ve when
the valve is closed such that gas cannot be exhausted from the vessel.

12. A heat exchange unit according to Claim1l, wherein the annular panel
includes a circular recess adjacent to its perinmeter adapted to seat
therein a corresponding annular ridge of the Ilid when the can is filled

wi th beverage. 13. A heat exchange unit according to Caim12, wherein
the vessel includes a wall arranged for operative contact with the
beverage, and a panel positioned adjacent and inside the wall of the
vessel for operatively directing the gas into heat exchange contact with
the wall of the vessel and releasing the gas fromthe top of the panel.
14. A heat exchange unit according to Caim1l2, wherein the heat exchange .
unit further includes a vortex generator in the vessel. 15. A contai ner
for a food or beverage conprising: a first vessel adapted to contain food
or beverage; and a heat exchange unit including a second vessel containing
a discrete quantity of a conpressed or liquified gas, the second vessel
including a wall in heat conducting contact wth the wall of the first
vessel or with its interior, said heat exchange unit including a valve for
controlling release of the gas fromthe second vessel, a panel positioned
adj acent and inside the wall of the second vessel for directing the gas

i nto heat exchange contact with the wall of the second vessel and for
releasing the gas fromthe top of the panel, and a neans for exhausting
gas fromthe second vessel. - 18 -
16. A container according to Caim15, wherein the heat exchange unit
further conprises a vortex generator in the second vessel. 17. A
contai ner according to Caim15, wherein the panel is ridged and engages
the wall of the second vessel so as to

Qb=




forma plurality of channels therewth. 18. A container according to
C aim 16, weewi?oiz he vortex generator includes channel sPCTHEIRA2A8 f or
tangentially introducing a gas into the generator to produce a spiral -

flow. 19. A container according to Cgim 16, wherein a stream of cool ed
gas is operatively emtted fromthe vortex generat and t he xchange
unit further includes a neans for conducting the H ' L”' eat
exchange contact with the second vessel. 20. A ”wmral ner

for a food or beverage conprising: a first vessel adapted Yo tontain the
food or Dbeverage, the first vessel including a lid having a tear panel
for openi ngkélﬂ%cont ai ner; and a heat exchange unit including a second
vessel containing a discrete quantity of a conpressed or liquified gas,

t he second vessel including a wall in heat conducting contact wth the
wal [ of the dr?tsohadh?gd&vfa@rcoﬁ%&mehw}ﬁ&é&ﬂ;ﬁseé ease of the gas from
the second vess wherel n thé pressure in the contai ner decreases when
t he cons ai ner (i) satdeashent grgasypaifigonstickpe tear panel, the val ve being
adapted to open and to release gas, fromthe second vessel in response to
the decrease i n Phstsen andgileast aepbapparerically apfvRFuPHancsort ai ner .

- 19 - 21. A container according to Caim 20, wherein the heat exchange
unit conprises an annul ar panel having a first side facing the lid, a
second side féi)' ReVBie freddy bilke ox‘étﬁkﬁ?ﬂ BatitiRallPadtive subdighcannul ar panel
being arranged’to engage thé inside of the lid of the container when the
container is filled with a food or beverage, and the valve including a

stem whi ch extends .through the hyb |n the a and wherej in
oper at ion, chasesterzed i th %ﬁé’%‘&ﬁi‘ﬁ?‘h@r‘n ?%°Pﬁ)$ié’?i‘ﬁr§n%°%sdpﬁfgﬂ“ particlege | s
| ess than H%E 2 Pﬁﬂql reafnel is
dr awn towa%%gp%rﬁgaf angxydﬁﬂyg?%t m o '%9 %e §gﬁ Pact gq{sﬁg’hﬁ novi ng
the val ve Egmpositicn Rvag MastleisethivacRfistiigaid RRsigoraihg from 28 with AOvaRMer
according to Caim2l, wherein the hub includes a space surrounding the
st em of thefthalcvmpomﬁghr(n)hl ch gas is arranged to be exhausted fromthe
second vessel when the valve is opened, the space being seal ed by the

val ve when the valve is closed such that gas cannot be exhausted fromthe
second ,yessel iR XA Dwherefd Bk BLrahic WR6BjaBatitd Bas
conpr essed orﬁq%%a% eélégs corrprl ses HFC- 125 and HFC léc or gr opanea
but ane, andiahfefér3izéAf 20 -84um. A container according to Cdaim 21,

wherein the conpressed or liquified gas conprises HFC 125 and HFC- 152A or
propane, butane, and HFC- 134A. 25. A container according to Claim22,

bropane, | bt AP AR ER Stk o SE Y of ARGl ety Bt 8 1524 or
conpri si ng Earﬁﬂééiiubh}yﬁuvésﬂ%w{cé‘ﬁ% @fn@&‘éﬁlfai- Weamwb@o &difont vessel of

a cont ai ner according to Claim?2 14545

PCT/ US3&/ 14353 - 20- 27. Afilled beverage
cont ai ner conprj si a quantit bever surjzed within the first
vessel of g %ng%%ﬁ "i[?epr am 4‘WF‘FE’ age

cont ai ner g a%%gg})aa&% %!?s?&ﬁc@ﬁs %@%@Z@ﬁmﬁﬁﬁéﬁ“&ﬁg&w t h| n the first

vessel of al ner” according to

5. A drug delivery system according to any of the preceeding claims wherein the

2s  pharmaceutically active substance is melagatran.

6. A drug delivery system according to claims 1 - 3 wherein the pharmaceutically active
substance is felodipine. |



29. Afilled beverage container conprising a quantity of a beverage
pressuri zedy doaksyat he first vessel of a container accordi ngpdPseEsk@azosy 23.
30. Afilled beverage container conprising a quantity of a beverage

pressurized within the first vessel of a container accordi a ai 4.
31. A filled beverage container conpri sin a quanti tyD’_ l H H m
pressurized within the first vessel of a container accof O CIee 5.

32 . A heat exchange unit according to daim2, wherein the unit further

conpri ses a.vorgt ' ssal . N '
accordi ng tc;, ’ GAa%g?ﬁm%};e&?e# ?‘F%’té’ﬂg‘é%@ cg&%“l% qf?% Ierg@ tgggﬁaé“%f{bﬁgg@aﬁgkéi S
formed fromgapdeaicy fRilimekdIaiteri al which is wetted by the |iquified gas.

34. A heat exchange unit according to Caim3, wherein the gas is a
liquified gas and the panel is fornmed froma polyneric material which is
wetted by the liquified gas. 35. eat .exchapnge unit according to Caim
4, wherein ghe §°?3§?°§"E‘? PrePaTpan &J}&rﬁ?l‘gﬁé“%‘g%@ﬂ‘?mﬁmﬁm a

pol ymer i /Cs n%é@i’h?és which is wetted by the liquified gas. WO 96/ 14545
PCT/ US95/ 14 -21- 36. A heat exchange
unit according to Caim5, wherein the gas is a liquified gas and the panel
is formed froma polyneric material which is wetted by the liquified gas.
37. A heat exclidnatdeashpre grgasys oilner stiskysulistanee andhatdeashonerpharynaceitically
liquified gas and the nel is formed froma polyneric material which is
wetted by the quﬁ"r“fvleéggséﬂ?f” Of 38. A heat exchange unit according to G aim
7, wherein the gas is a liquified gas and the panel is forned froma

polymeric material which is wetted by the liquified gas. WO 96/ 14545
2 2 10 (i) at least ol FreadyObilyl di3hidky pharmaceutically active substance, ANVENDED
CLAI M5 [received by the International Bureau on 8 May 1996
(08.05.96); original claim23 cancelled; original claim 26

10 ang »1; charscteizeibl Sl iify i 15 a1 B0 Bt BRI Dy |

A heat exchapggity Bfﬁorﬁ@ﬁbﬁﬁaﬁﬂ icfds @bfipBsed¥TRE@inic hjfoxyapafs Bhvihgg! udes a

lid and a disc adjacent the , the disc havi ng ridges thereon form ng
gas- conduct idiameteyof fromfetotlS0 umni t h the |id, the stream of cool ed gas being
operatively conducted to said conpartnents adjacent the lid. 8. A

heat exclange unit according to laim1, wherein the gas is aliquified

gas and thegpa i I o i eﬂﬂd.i ! .ed by
the liquifi gd ggg .O!fﬁpi&lﬁgfk&ﬁ{ega?’og%g%?%@ I%Js:’:]clot g‘{rd%sce I ngg%déﬁl%%%@
bever age i nhaving R GR&RtE 0f SEMCH18, 1 SO, Ghdbrpdtaten et 15 Wt e 4Bt Usstracases
when the can 1s opened and the can includes a |lid, the heat exchange
unit conpri séempenent vessel adapted to contain a discrete gquantity of a
conpressed or liquified gas; and a val ve for operatively controlling
rel ease of gas fromthe vessel, the valve being operatively arranged to
open and,relzea : : SRR prhgﬁn
pressur gzowh|k12hme%gg%ér%g%é%ﬂ%&ggﬁieﬁzﬁ#ﬁégﬁ%%n, In?/\%hgtearrgi n th%afdicgﬁgg Ct%‘ﬁe can
i ncl udes a teasubstaned, of or openi ng the can, the heat exchange uni t being
adapted to be mpunted within the can and conprisin an annul ar panel
having a fi B atdpaseonegrasy, th@nwmﬁﬁv&caﬂysqcage fubstanee away from t he
lid and a hub; the annul ar panel bei ng arranged to engage the inside of
the lid of the can when the can is filled with a beverage surroundi ng the
tear panel in @B greéph@tidRbiediyDedliddirigddivefyesonipvsitionduving dast tddaeeigh t he hub
in t he annul ar panel; and the arrangenent is such that upon

25 charactenstics.




openi ng the can, the pressure on the_fi rz_g si dg jof (% | ar ‘;.A‘;_. IS
less than the pressure on the secoAd)§lid Lkgeé U?Q l“:ﬁ‘? t he
annul ar panel IQC']T awn t owavaLe ﬁgggggrsnmesmmm the “"_,_‘\' ontacts

the lid noving the valve in the htﬂ’b froma closed to an osition. -
VO 96/ 1IEVERNATIONAL APPLICATION PUBLISHED UNDER THERATEIED gp@gggg TREATY (PCT)

23 1fs1) mbrsafhpisneclagRabasng t o Clai m 49, kel Mlmmhﬁﬁﬁueﬁmhangﬁo%/}wu /

further copmy neratdraf{ h the second vessel
cont i ner acé%‘sﬁ I'ng ;ég/ egagl,%ew wher el mxmmmwnhngﬁonmged andoaﬁgmﬁoossgy

the W@ll IWI TIIEKELUHU VEbb—ET SO as U I i a pl uf d.l ey UI blld.lIIICI )
t her i) tlernationafl fpplication OAberi Ner mmmm (8D Dedigniten Skiffes: me‘wm AU AZVEN, BESG, BR,
generator includes channels therei or GHi &Y. C %Pﬁ%&ﬁg?ﬁa

i nt of ¢RI geaienrLEiise Datg o b"dﬂ?&’é“’%{l%"ﬁﬂw B ow. r "dg{gﬁ 3.
as ;vg%;{ﬂb NS xy%ﬂ# nfs’ng h’é?c,

to d aim 16, wherein a stream of cool ed
vor t pap) pasay pdr ,and t he heat exchange uhit flsr,tm,e'lemrmdeﬂstm UB,0%5 VNOYU, ZW,
ge ABRP e!%ﬂt(ﬁﬁtﬁlefe LS 390 88, SZ, UG, ZW),

conductﬁ@OWZ ol ed? Yeremben®Y (FFIAP7)ex¥h t S,
o (T R e

vessgl . 21. A pressurized contai ner fo
or b@ge SEAPI patent (BE,

Fi 1 SE 7}y Rppiteint @sia&zt Blenbety 580t 20h) sH® AbRod
i ncl udi ngArRTIERGLAGASE/SEY Salst &sasdepaip GE). f or ppeni BY theG,(m,m,wmelGN awgMB, MEAE, SN,
ont ai™Ri® a discrete quantity of a

exchpn e unit i ncI udl ng a cond vessel
conpr g'g vgt@A 1d fessel including a wall in heat
cond fﬂ% pobfished @ val ve for controlling the

rel epse o EEd](Berg mn sml ﬁ svBs8®| ; Whalideinerntdoss! pureisrgpsrte | Nt he

cont pi ner Miedak EERBOSINHdpAJarVdSEE t AstrnB¥ssld 5 opened by means of the tear
pane , t hgB el ® A‘g@d S Sl N FIRBENEahd t o rhease gas fromthe second
vessgl in'Tesponse to Phe dectsase in prlessur &

i ch acconpani es qpeni ng
WO 9@‘/4145&6 ASTRA AKTIEBOLAG; Patent Dept., S-151 85 gﬂm@gﬁm UL S

24 t h&derdliet@-ner, wherein the heat e é

pane] having a first side facing the lid
the Jid and having a hub, the annul ar pa

insifde of the lid of the container when fhe cdntiaynelTaks ditd B dsymibt friae f ood
or beverage, and the valve including a s

ds through the hub
in the annul ar panel; and wherein, in o ratrhﬁﬁ g%ﬁﬁgpeninglthe

cont pisd) Glte: PAXOUS HYBROXEAPATITE BAEI¢IIES 36 CARKIERY FOR B SUBSTUNCRS essure on
sai df second side whereby the annul ar panel is drawn toward the lid and the

st en) &P Absrectyal ve contacts the |id noving the valve froma closed position

o SOl o 0 i R e A e

ar r apguidestobsnibsize inoapesited dithf coBiderdble eno@B OO rehs ot gaicky smn:s mexamlfaseeleas chqpeeriths and a
t he pRFsBRiont prgarasienl engh peypuy ippesarjepatsigles spiaiping Ereasy/ellyApisky sebstaiceised such t hat gas
cannpt be exhausted fromthe second vessel. 24. A contai ner cording to
G aim 21, wherein the conpressed or liquified ggsQco rQ s}és t 125 and
HFC- 152A or propane, butane, and HFC- 134A. 25. A cortal ner ccd‘rdl ng to
Claim 22, wherein the conpressed or |iquified gas conp‘r\$§é\s 2B &fl»£5 and
HFC-[L52A. or propane, butane, and HFC-134A. 26. A filled beve age ¢ont ai ner
conpfising a quantity of a beverage pressurized wthi ﬁ %@eﬁian?tg fyessel of
a coptai ner according to Caim21.

A6 AZY “;at}

IPER 21 (6] 9

chan ge& an annul ar

a secppd ke @q jaway from
el being ae{anged 0 _engage the




