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FI ELD OF | NVENTI ON ' The present invention relates to a nethod
for, evaluating the seal integrity of a 5 sealed container. The seal
integrity ispeyvdhy@ked by nmeasuring the conductivity throughy

sealed container as it is at least partially imersed in an e ectro1 yte

sol ution. The present i nvention further relates to an apparatus
useful for evaluating thesggglmm' E%,HA’!‘IONMETM“EF-

BACKGROUND OF | NVENTI ON 1 eal ed contal ners having seals that can
be opened are used in numerous applications. For exanple, sealed
contai ners are used for beverages| foog and/ or industri al products.
The seal s of these sealed contain rs of the products

cont ai ned i n Thé presart dhviltion Réldtes @ 8 niethddofor evslGatingCthe $ealtlifteprity off ducCt

openi ng. Tol héwnsﬁriﬁes%%@zg& E?HW%%*‘F SPRBAYRE R afe,

provi de a gr sealedchontaingt axid is/as mdm@lm solutme Thermm

function jpvedtion! frtherYeldles {1 an laPParsiad WlkMPTor évall &rit@lofDe Ng
initially opened. This function is particul arl enef I Ci aI en the
product cont SPMERG n t he seal ed containers is a food item The

reseal abl e seal allows the corBa WENEIONSsi red portion of the

packagedsy 1 08ehidd BhekBiksS ibing Bald T Bidbe 04 pehlf: k0l U o

consunption emw th suc al ed cqnt S at
Choy oy | o:tpPleions; Eorammpiccier wmwa@qsé"foﬁﬁwgmaﬂaﬂfvg s
| eaks can r apmpduéts.oThetealsof theseseled tontainers alldve for users-of the produpdsaehmmdm

oat - ex B ST hulic W s m"f‘w‘*‘“ﬁéﬁure A Ay AT

range, and i PRalstBatsan beyesealed ‘%BP@&“S able sealsjare sypically, it the Semenof | ¢
can causes colidsandpabvidea great deal pf coliveriernte anctnmhawsahbmﬁtst mhexemi:ﬁﬁmeﬁon

whi ch f

't voul d ¢ heirgg{)gmk!)e%r G e 10 a0 ok By B, TR,
in such bepficial whea the prodist contained inche praled containersds Fﬂ’%’éﬂ“ a
et hod wer e 'Shmdsea!ab&asal illows the camsirhst 10onsumittthi desied poition. of the pavkegednt

I nvention pr%%%ﬁﬁ%e%%@e%@ﬂoﬁﬂm@ﬂ@&%ﬁk&arryi ng out such

a net hod.

El ectrol Ric cel | 9neproblemwith sych sexled eontainess is thatdheyomay leals yThis és especially
t ext books. Feie for plastix dofthifiers. CTheleaks cdr rafige Heh obvidts (¥hics R hiefo-RikS. EFor

Sl ow nski , Vglas%c contai rsthgciggfcg "afe primanlypﬁlt'lel ﬁ)d%lr cessmg( clo%zizi)ohs such as heat
exposure, finish abrasions, fill temperature, head space, pull-up range, and inversion. Of
course, when the sealed container leaks, it can cause contamination of the product
25 contained in the container, which is of particular concern when the product is a food

product. '

It would therefore be desirable to prepare a method for testing for leaks in such
sealed containers. It would further be desirable if such a method were simple, easy to
carry out, and inexpensive. The present invention provides such a method and an

| 30  apparatus for carrying out such a method.

' BACKGROUND ART

@ Electrolytic cells are taught in introductory chemistry courses and textbooks. For
example, Chemical Principals, W. Masterson and E. Slowinski, W. B. Saunders Company,
Philadelphia (1977).
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PCT/ US96/ 01419 The art al so teaches nethods for testing the
integrity of seals. The article "Enphasi s on Networking for Added
Security", Anon., Packag. News, Jan. 1994, pp. 24- 25, discloses new

non-destructi ve s% Lﬁzg?}t‘gl ng equi pnrent used for inspecting the SW@Q"“”
: OReR!

vacuum packs. The e nt applies pressure to a conpleted vacu
and using 5 an el ectroni c system neasures m nute changes and vari ati ons
i n pack pressure to detect . seal irregularities. The

article "The Status ofrhbaak ais6t®@sdhed rethdds ﬁ?'tﬁm% tho Qtefity CofPRalsad TRE  artidlé

deteotion | Rt Netwapkie o Atk Seeunfh SBacis Faelal Neol Jef f80g, o

net hods are pres26y disdessapew aonidegruttve seablemquwmegﬁsdd@mengﬂwMon

met hods. Al so di %ﬁm reRird 86'a leted @ 85&75
product is |mérereéﬁ In vva?.gge@né'hatig téaét $r§8m§ e mh&;o
a Bubbl & S r

into speci al chars&imegmaxmeathat al i gn | arge and even very small bubbl es.

The bubbl es are count

noted by a phot osensorq(il ?ﬁl mﬁ |sc os%ﬁ#'ﬁe%%%k? %&%‘m
i nspect  anpul es °% Fﬁelhsgo‘bfl”pgﬂpv%l 10:4b W rdFSG'QFescmss

th he ksur fac fmaiodkhmm the Gﬁﬂbmwwmdlmﬁethﬁm:dreﬁies@r@bahﬁtestm
air crac [ r n

Spot ted by’ t TS ﬂ.‘%@‘* PBishalt dstorpmind B3t meltfUE A sdosb'h e HEHEIS o
at 15. e ptget Rrpduch isrimmegged in 2 wateebath téa&frcésstmm(raaseﬂ through a
testing the seal mbbla mhmlmﬂ@ escaﬁiﬁﬂ'faﬁlbilﬁlilés &aﬂtﬁleﬂtdﬁgreﬂﬁ&tdﬂqhw $pecial channels

comosT 100 1 i 354 Mg U 45 yb S bhEE <The bl e cufld o B ol ¢

to teach a sinpleée carry ou | NEXPENSI Ve

for such. s Sheropud.fight beam aad moted; by a phetosasort o @oiébsr dedewdamethod “being
apparat us fonst eukéd in8pect @fipales is tHecuse of mglwaiageeiec&ﬁal Estrentythat l‘lﬁis‘h the

containing electr e r Qb ect
of the present | r#é# ﬁmg%g%#] ?R“E‘Z“%‘uc%“&‘%? Wl@s: &E‘%Fﬁd? ‘%ﬁ@?’?f
and i nexpensi ve mﬁsumr glass-wall thicknessris spotted by, this jhighdeaquency sparketestcinspection
havi ng seal memydchmm bs opened and contai ni ng el ectrol yt e pr oduct

Conpositions IS Siall her b' t.of .t r nt ! t t
provi de for an appar a?—fo e}'gf ?@ﬂgl ﬁgtf Mf(’? §§§’§ o sel’ * sehted”
These obj ect 20 ar omginerssPRtgining alagtro mpmtmmm&mmm The
SUMVARY OF THE | hitfalsd! faild to teach a simple, eady afrﬂﬁémt mdrme@bﬁm théthéd foF tésting for

Gl ectrol yi e pr ool SR Tb SETRFet Bl R 168hdn spuernfi B SefloRdor ok the

sai d met hod sealsrof mm@nmnerscontalmng elmlytetmp@smmg a first electrode
into a seal ed cont ai ngf; 2iafl ention to provide such aGRAPIE A&/ t

has a seal gt can bel% ped and ‘Ea aholenvt onggrovxe ch 8 é}&@o
the first el &&tr 5P o4y W?‘Y%H‘ %?eﬁt“i%@" ) rRontainces haying
seal seals which can be opened and containing electrolyte prodiict compositions. It is still a
! further object of the present invention to provide for an apparatus for testing for such seal

| leaks.
These objects are accomplished by the invention described herein.
30 SUMMARY OF THE INVENTION
The present invention relates to a method for testing for leaks in sealed containers
containing electrolyte product compositions and which have seals that can be opened, said

method comprising:
(&) inserting a first electrode into a sealed container, wherein the sealed
35 container has a seal that can be opened and having a hole through which

the first electrode can be inserted, wherein the sealed container and the seal
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t he seal ed cont ai ner contalns an el ectrol yte product
- conposi tion, and wherein the first electrode is inserted

into the sea ainer in a manner such that the first eI at
| east Wi“a%}k partially imersed in the electr %"E%‘ 9(S:Iuct
conposition and the seal is in 5 its original sealed

st at e; (b) i mersing the seal ed container into an

el ectrol yte bath sol udo mot condwuct nelettricity, wherein the sealed containér Ebo)iﬁﬁﬁein

Second el ectr ode, & ?‘Wﬁ’éﬁ%ﬁ%ﬁg&@r’*@%%ﬂ?m i e B Slerlbde s g

el ectrolyte bath soI uintoghie pepled coptainer inga rmannensuch thas thefst eléctrode issasddastd 10
contai ner is conpl et ep ddhﬂh&hl%ct% ipFatuld GonkidisifioR Ghd! tjeQRal ﬁgle

i nteri Org seal surface.tso‘;‘l_l th ﬁﬁ _cont ai ner I's conpl etely subnerge

t he e product conposition contained in the

seal ed cont ai ner(b) andmmegsing the sealed container into an electrolyte itk solntiatecontaimsit | n
direct contact w th tifQ vesser Wheteit the eRtktio |HdiH§>!ht|onlsmdtrectco t With a
connecting the first eI e tel cgqe and th@a‘%P ﬁétgea%qectro sour ce of
direct 15 ode. gnd W e‘?%taﬂ'ebﬁb"@mr&dro%thes
connected to the sourelsstrolytelbathcsolution in a manner such that theecsealcbf itle seafedent in
such a ganner that elQgfaieP$ %ﬁ Elg&r.

of direct electric current ts ?ﬁat otﬁer elfecurlg Je |es
connected to the sour"&&"?ff’eﬁll °E%FF‘|“€'HF°P‘HP'§{?W“§ & thep ot

el ectrons are passed dmniytdmoéi&cbmpmmmmadmﬂmedéd do:ttanér Bquth‘eri c 20
current; and rstelectré&glsnoﬁﬁﬁﬁ'%'caﬂa& %QR@QW%BX

el ect rode to the ot her; tgn sea cont ai ner

are not | eaking (F} t (Fopnecting the figst glestrode and thesggond ectrodqmwrcms jregte
electrotbe to the ot helectncrndn'einevmaeiumdmrom%ad:eaemcﬁﬂﬂ%uﬁe%fhﬁéﬂfi ng if

there is electric CUIf e?ﬂ'ftc t 0 ot her. 25

The present invention t er ?“{h @%ﬁgt@é@%@% B%ﬁ’ POPEEKs in
seal ed cont ai n@f Sliresh electhc epreent to (the ﬂW%MtthQGMSﬂedtmde iand
whi ch have seal s thatcomebao the sourweﬂaﬁeamcr&h@ﬂdmcsamwﬁhﬂﬁrm

Sontoa |19 @ T ety g i o SRS 6 e BotiEh of ipE e g

havi ng 2 hol e t hr ougSusgAtcand30 the first el ect rode can be
i nserted, wher ei(d) t heneasusin wﬁaa%né%amkomeomer do
not conduct el e&t 5{&% cfgﬁpedt he seal ed ¢ '?.er cont ai,ns ,an
el ectrolyte pro i AP SRBFANRLPrE It tlasre 15 no-electrie cyreent
i nserted flowing from one electrode to ﬂmmh&rmdshakathmmﬂsealﬂbmmainea areleaking ifuch
that the f i iseledic'carten fowiis ﬁ&ﬁ%heelecuode:o:heomer partially
i mer s in the Iectr teg eﬁr’g) atndthe seal is in 35
its oritdinal se tévmtn n er relates to a method or testing for leaks in sealed
3 containers contammg electrolyte product compositions and which have seals that can be
5 opened, said method comprising:
(a) inserting a first electrode into a sealed container, wherein the sealed
container has a seal that can be opened and having a hole through which
30 the first electrode can be inserted, wherein the sealed container and the seal
do not conduct electricity, wherein the sealed container contains an
electrolyte product composition, and wherein the first electrode is inserted
into the sealed container in a manner such that the first electrode is at least
partially immersed in the electrolyte product composition and the seal is in
35 its original sealed state;
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PCT/ US96/ 01419 (b) | mmersing the seal ed contai.ner into an
el ectrolyte bath sol ution contai ned in a vessel,
wherein the electrolyte bath solution is in direct contact with a

second el ectrode, _.and wherein the sealed container is imersed int h

el ectrolyte bath @W‘Bﬁ I n a manner such that the seal of the rsl’é%(‘&a&lélg
container is conpletely inmersed in the electrolyte bath solution, the
interior seal surface of the seal ed container is conpletely subnmerged in

the el ifimiersing/the sedletCuikaine? Hit0 2htdlcetiolyty bath BsiGtidn \cdnbéned

seal-ed cont ai ner, and ?

I ctrodes.i s No
direct contact with the e|%&¢6ﬁ°bw°ﬁmﬁ°§mf?‘¥‘8kﬂ{" so&u%onxsmdirect(@)n;ac{ with a
connecting the first el ectsccond eleatrode,candewherein dhe: sealedckontainen is: ipemersed; inta the

10 - measur i dgydRyd bath sRioR! in Qﬁﬁnﬁéreﬁkﬁ%ﬂ th% é%ﬂ”BFﬁﬁeeMeB
the conductivity nF UI:I n °£VI ce i Li er t at
el ectrons can®pass from orfontainer is completely A the: 6@@"?3‘% e

el ectrode through the sealintetiot seal shefaéecol the sealed wontainer is completely submerged nV\MEn
t he seal or seal ed contai (s !EEE@
conductivity from one el ecﬁ%ﬁﬁm osmon qgntamed ﬁnhe rel n‘h?%é tqe
and seal container are notmﬁmtﬁml@mm% Y’G\h"&ﬁ"“mﬂ

el ectrons fromone el@ it I Gsdindcting ifife fvsh electrodie in ke setohd alectrae tohe caidatiivity
container is | eakin e IS ctr

el ectrode to“% he ot her. gméasnﬁxﬂ devi Wgaé'beseg{ Jr’f\r?etrs]tclB(H)'%’ q ﬁggg?"edf'gfvétg
to an apparatus capabl e ofmeasering ﬂﬁgﬁfs@awchehwﬂ phctsmw pass tfzom cong
havi ng seal s which can be eneaoas st aﬁ&tmagtmb@mﬁlsweormedwéd Céhtainer

conposi tions, said appar atﬁqmﬁ@@%ﬁ&'s@ﬂe&oﬁ&%ﬂuﬂ aﬁdarryi ng out either of

t he above- descri be BRI EF
DESCRI PTI ON OF THE Dr{d} Naneasuring the conductivity;from gng electredetadhs etheri awi ng

showi n? an i mflust ri al wiseréin the'geall andfsedl REntainbrur€l not leakiry i€ tIRPPI Mot rasired AW of
resent inventio e p

Ehe articles usege?é%ﬁgsm% ’Sh gﬁd&n ﬁ%dihg it m Qfl S{e@f@% s pafﬁwgﬁ is
i mersed in the lepking if Bierr is 2 flo ycnf@!ec@m%me@ ﬂmmﬁet%@apﬂur cont ai ner.
DETAI L][ED DESCRI IF’TI ON THe p hﬂﬁnﬁ%ﬁ&&uﬁher relates to an apparatisGapableoffdefegtifgy Yeal vaks
view of a vesse sha eriQr

fromthe side. W W%#’%‘&l&g‘g‘%'ﬁs@ 3?2’8 f’ﬁegcfy'h %w?‘g&nﬁseg%%@‘ ahilk guct
seal ed %ntmmugns, isaid Fapparatus camptising @ nesd fof; GeEing qut either ofcthe @baveos
a beverage bott | gesarité thétods. first electrode 1 is in the formof a copper

probe. The seal ed container 2 .Mﬁiroduct

conposition 3, which in FIG 1 te

beverage. The first @&ﬂrwd&hm&cldlmngehbmmmmhm &f nbe method

through a hole 1:91d:§§ fvehdion. 2) I n the sealed container 2. The
[

first electrode 1 S tted | . Seale con.t i ner, 2 in,su

manner that the fi r S FIG: 2 °§°‘PB“'§P&F‘E‘I°&‘I“Y"§/°€ {eguter 9 pestion and hold the

‘ first electrode partially immersed in the electrolyte product contained in the sealed
container.

'l

DETAILED DESCRIPTION OF THE DRAWING

In FIG 1, a fragmentary view of a vessel 14 is shown to allow the viewer to view

30 its interior from the side. Referring to FIG. 1, a first electrode 1 is inserted into a sealed
container 2. In FIG. 1 the sealed container 2 is in the form of a beverage bottle and the

first electrode 1 is in the form of a copper probe. The sealed container 2 contains an
electrolyte product composition 3, which in FIG. 1 is in the form of an electrolyte
beverage. The first electrode 1 is inserted into the sealed container 2 through a hole 19

35  (seen best in FIG. 2) in the sealed container 2. The first electrode 1 is inserted in the
sealed container 2 in such a manner that the first electrode 1 is partially immersed in the
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seal ed container 2. The first el ectrode 1 is fixed spatially inits
partially inmersed position by a first el ectrode nounting device 7

‘attached to W}ﬁg&g@ ced container 2. The first electrode nouny, H{l‘)ﬁ’sg@: hse 7
has a passage 1 (seen best in FIG 2) through its center e first
el ectrode 1 is connected to a first wire 4 5 capabl e of conducti ng

el ectric current, which in turn is connected to a source of direct

el ectric curelenblyte produdticompdsitidie3 equsined infthelsealed iconthingt 2.1 Thefifst eleétrddel S 1 N

the f f . t
erminal 6 Gisfised spalh)in§s banhlf uhirsis plsiin by ek MHSHE Robiling Uenkled | V€
cont ai ner 2 attachedto thersegled container 3, Thefirst glectrodameunting devies;7 hasra passage 18

posi tioni ng (kaﬁbsaabm Rhrougieits center. mmm&wmwtﬁwwﬂly

i mersed _Jn an electrol ebaths ion 9 seal ed

cont ai ner s SIPable, Pfgpnggm NG et Olf'ﬁ% bl is ‘@"&E‘i‘?‘ﬂf # Soyres Af digedt  on
9 and the fielestricctustent §ddn FIGod tbesmgcc nfrénr@@leomcmmwéu incthe fornt of a

\ch; hsg gleegl Yattery! gx&tmﬁmw :H%Q{&g%d td e pRRRR tamm aogtgfgmges Bga.:&&e' di ng
cont ai ner m}'ﬁﬁﬁ'ﬁf@"ﬁ@\aﬁﬁﬂ MWW is %é%%f’ PQP‘E‘%FI% end
to the seal qusitioning itheesealedoodtaimetr zaheajnnnna'haclnﬂhteut isrpirtially ithmersed) imam 11.
The arm il ickeclroly@bath WBRIILEY, With e saledContaiRl’s 5l 8 el dom¥the Dath

;\s;?letljvt i angcli E bri a ves%@gw@g veasgaeﬁlq@s Sho%gapééﬂ agrrent ary

connect ed atwnﬂnmedmrblytet bath selgtién 9. The means shiowmninl Fig.71 €or ltoldingsﬂursedetbf

I vhi ch .eg't"?u i W%ﬁg"qﬂﬁ@%‘ﬁgﬁ“ﬁs%‘r‘?ﬁ@ ‘f‘gP‘q'ﬁ‘ﬁ@Bﬂg“‘E‘“"‘?‘" o %
second 20 hed;ag ope,end to wmm& Q!.'teédt'-The
second ellsectanmda 113 'l'lm arm 11 is akidlgchmdeto)ﬂeuﬁachndtcsea:)S UlméQIdctr

and on t he e t
menbers 15 'Qﬁé%%‘?%"*a@tﬁ% f"f’ *‘f"n%g%ié‘“h on ' gy view: A REBRE
FIG 2, the ‘W‘r Grrical gyfrent isyconnegted ataner eng o the negative
gr ommet . Tthmkll?eifeh“d iowbe mlfei:l aectﬁewms iafid at tHRCHIBE énd tbhEsewond Ed

t 2 t h h,t fi
contai ner 2 leunddh 13,3080 s BARH if BA' oo R Rydth 8 P HEL W i
cont ai n@P 2 elegtreder 13 dy inctheforma (pf 21 galvanized anetaedplata, o'[hﬁlsqched electrodep&%gage 18
|n t he cent aftached bh oné kidé to 8 s@spo hQﬁ&nKHP%hhd‘Bn@ﬁé’étﬁ&s?deﬁBQﬁ:?fa&!‘%nibgﬁ hol e

passége 18 tlﬁ g«a}ﬁtﬁeds@%% thbers %scﬂ'@if%d‘gt %ﬂg‘fhﬁl ce ce 7 zzi(r)eof the

flexible, yet arg#%ml‘m@m |2 the ffirst elestrbds mwttmgfdevma Zlisot thedorB®f 2 1 i n

a sel ected Eﬁbﬁhﬁétor'l‘ﬁefﬁrﬁ%trwéﬁfoh {‘}o Ebfcf i§ ftachbf 1 ﬁﬁds‘ial@k!&hh:ﬂ% sigyice 7
u

f K- | Wt i {
oot r odd 1syeta el B pestae a1 REE A N -

of the passwith alile 19 dudhe $ealedtcoptainet zodﬁxenﬁmhelectgpde 1 is idseried ahrough the
DETAILED DEpéskig2TisGh!tid cehtel of MM dddirode mounting device 7 and through the hole 19
in the sealed container 2. The cylindrical inner wall 20 of the passage 18 through the first
electrode mounting device 7 are flexible, yet are sufficiently stiff to hold the first electrode
30 1 in a selected position through friction. The first electrode mounting device 7 forms a
leak-proof seal with the sealed container 2 and the first electrode 1 forms a leak-proof seal
with the cylindrical inner wall 20 of the passage 18 through first electrode mounting

device 7.

DETAILED DESCRIPTION OF THE INVENTION

3s . The present invention comprises a method for testing for seal 8 leaks in sealed
containers 2 having seals 8 which can be opened and containing electrolyte product

5



35 ; The present invention conprises a nethod for testing for seal

8 leaks in seal ed containers 2 having seals 8 which can be opened and
cont ai ning el ectrol yte product
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I nvention invol ve?or?é'&%ﬁgl ng the conductivity of a syst em?t ?ﬁ'ﬁﬁ;smus

i ncorporating the seal ed container 2. The nethod of the present
invention is a destructive nethod wherein the particul ar seal ed container 2
is destroyed compasitibns 31N dTheb test methodr of,lsm present oinventior .invklives medshring ithe

useful in spot s l@#ﬁm sQeaFd e
commerci al sal e W m ne edree Of .sea %611 ﬁlpi fﬂéﬁg.thﬁg%ggh&ﬂngsre:e:t
for the particul iventign i@ destapctiye m wharein she, parkj r%ga‘ﬂ % is destroyed
i nformati on and dhnbEbe fiehied ﬁsed(ieaﬁmﬁwrcanmﬁma islusambmwpbt mnphng sealed

bl Thi d |
el abi 1ty of Gt 2 s brtafdy n*déwﬁm 95 Yeftonie B UL oP Heal §Seakape
and of fered by dmtsmdfgbthpmwasbp sealed cormmrsz being prepared. Ehisipformation
the present Inveaadwus%dftbﬁdehn ﬁaljprdxﬁlctl&ﬁ?fobﬁﬁls %Bxﬂetﬁé&iisﬁﬂkouseﬁxlm
o
%ﬁé‘ﬁx

contai ner 2 cont al ni gﬁ%ﬁ@ﬁﬁ@%ﬁ?ﬁ@%ﬂ?‘ %@ﬂﬁg@égﬂéﬁ“

cont ai ner 2 has
container 2 do nmdoﬁeteﬂjbydlﬁbnntmmneysupphers Thi's non-conducting property

83? lo)? :Cﬁg?g&r,: ZIhEd "I ﬁ%rl al,s t hat l%E"eﬂgot C %gfg??glbﬁfbde 1cllst ﬂ]&ee al
8 and 15 seal edmﬁ@m’éﬂ%ﬂ &g.gro&t SPmpost 'H‘Eﬁ pealed co: tsiner 2 hias a
Exanpl es of seal seali8 avhich dan be lopened.c Therseal &‘aathsaabd container2:do bottcmd@ctrelmtﬂctty
limted to, 'xﬁaldoﬁd&ﬁag Pgdsa.bafwbé hétdmplishied by Mhiinpi 1A s&E 8l ahd the! lséaled

b I f | J
Seal 5. | am nat edoRRERRIA butl usiedsl o PateSal et do maals lefsiny B theppa ¥ nd

fseal 8 i s redpal sdaled condinen? mivst belelectrialiyinsulateéd. a nmanner t hat when it is

oroduct comnost t1an. (EakEp '%“2 SeefhiiRhe yfeakon ilRACH AL, B Beich NI o,
such reseal abl e Blasticss, Pﬁ {?E] WF%W'M& Craym EWSJW ottles, tear.¢ap
and plastic li dssalsdfmhq:mﬂumrsedgdmndd flexiblesedls, and gesealablel seals: cRrefesghiythe

puTp 10221 i 8 5ol ¥ 8B it « 514t Wb kW el 1 provies
Any type of 2al @gkgvﬁmfﬁwﬂ?ﬂw of the B RRE procit LoRBRSISAN apients of b, pealed
i nventi on, polmmdé!:i Ekampleshaf saclatesehlablensealsiimoiude, buters noﬂiﬂmted to, screw-on

above- descrl bed dil,@h” . Eﬁﬁﬁh

of useful seal edcho tal@ii Bgl%?: gﬁogc'i(gfré.ﬂ%ggalwu Iimte ﬁli
and pl astic bott %?fg“'ﬂ!&?! P"ﬁ'féﬁ!‘k Screwnn @aﬁ&mw fc Tids
gl ass and phahiapsb&hgﬁrb&&-ebel ng preferred | n the present invention. 30

ellectri cal clrent., EAB gﬂ%p’? r{FHRS om0 BB B e R i
limted to, Coppgr,ovn that the sealed container 2 meets t e above-descnbed non-conductivity or
5 insulation requirements. Examples of useful sealed containers 2 include, but are not
limited to, glass and plastic bottles, flexible packaging, foil packages, and cans, with glass

5 and plastic bottles being preferred in the present invention.
' 30 The first electrode 1 can be made of any material capable of conducting an
electrical current. Examples of useful materials include, but are not limited to, copper,
silver, gold, aluminum, iron and steel, with copper, aluminum and steel being preferred,
and copper being more preferred. In inserting the first electrode 1 into the scaled
container 2, a hole 19 is made in the sealed container 2 and the first electrode 1 is inserted
35 through the hole 19. The hole 19 can be made anywhere on the sealed container 2,
provided the hole 19 does not alter the seal 8 from its original sealed state. The hole 19
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: 30  are sufficiently stiff to hold the first electrode 1 in a fixed spatial position in relation to the
sealed container 2. The first electrode mounting device 7 also is preferably attached to the
sealed container 2 in such a manner to form a leak-proof seal between the first electrode
mounting device 7 and the sealed container 2. Even more preferred is a first electrode
mounting device 7 that is also forms a leak-proof seal between it and the first electrode 1
35 when the first electrode 1 is inserted through the passage 18 in the first electrode
mounting device 7. Examples of first electrode mounting devices 7 useful in the present
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electric current 5 in such a manner that electrons pass either from the source of direct

electric current 5 to the first electrode 1 or from the first electrode 1 to the source of
30 direct electric current § without the use of a first wire 4 to accommodate the flow of
electrons.

It is believed that any source of direct electric current 5 known to those skilled in
the art may be used in the present invention. A non-fimiting example of a source of direct
electric is a battery having a positive and negative terminal. Preferred sources of direct

35 electric current § include, but are not limited to, batteries. The source of direct electric
current is preferably a low voltage, low ampere source. This is desirable for both cost
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30 about 0.2% to about 1% by weight of a salt, and a balance of water. The carbohydrate

source can be any carbohydrate suitable for human consumption known to those skilled in

the art, with sucrose, glucose, fructose, maltodextrins, and mixtures thereof being

preferred. The salt may be any salt suitable for human consumption known to those

skilled in the art, with sodium chioride, potassium chloride, sodium citrate, and mixtures
35 thereof being preferred, and sodium chloride being more preferred.
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4 and between it and the sealed container. Another example is to partially pass the first
electrode 1 through the passage of the first electrode mounting device 7 in a manner such
that the first electrode 1 is extending out of the mounting device 7 into the electrolyte bath
solution 9. In such a configuration, the first electrode 1 is wrapped with an electrically

30 insulating material at all points where contact between the first electrode 1 and the
electrolyte bath solution 9 is possible.

The sealed container 2 is held in position by a sealed container mounting device
10. The sealed container mounting device 10 is attached at one end to the sealed
container 2 and is attached at the other end to an arm 11. The arm 11 is fixedly mounted

35 to asurface. The sealed container mounting device 10 acts to hold the sealed container 2
in a fixed spatial position in relation to the vessel 14. Examples of sealed container

10



passes through the passage 18 of the first el ectrode nounting device 7, and
wherein the 25 first electrode mounting-devi-ce——makes

between it and the insulated wire 4 and between it and the seal ed
container. Another exanple is to partially pass the first el ectrode 1

t hrough the iiﬁgl of the first el ectrode nounting device | er-
such th@? g?i rst electrode 1 is extending out oftheW?ﬁgﬂgevi ce
7 into the electrolyte bath solution 9. In such a configuration, the

first electrode 1 is wapped with an electrically 30 insulating materi al

at all poi NtgioupiRg Bevice8 10 tsefilGh R PrestitInventisi inflL&E buCHE ndt tg,ea

| ectrol yte bat.h. t 9 J | e. Th tai
5 e hol i 1 19 G B shket S TR, BB APt Brvfrebly fhes ealed captainertyo |
seal ed cont aountingrdenice 1Y) caivalsaract 10 tempararily defodm the seabedcouditainer 2hwhitecthe ed
. 5 ; ) .
cont ai ner senga M@@W Eﬁﬁm&b@gﬁa@%ﬁﬁoﬂ@mﬁ&snsm&ﬂ ctect' S

fixedly m)ugéa% . ce. e sea contal ner nounting device 10
acts to Mol deaknthat might appeaninthe sraled containes 2,oriniths seal & yhen the spalad qontpiner n
rel ati on to 2 isedefarased| in 1o} mahnerngs! it swailld aadéreslarkendisiribétion conditions such as

10 . :

PCT/ US96/ Olﬂgvmng\éptrgﬂpéﬁtgﬁt%%ﬁwagﬁ%ggufb useful in the present invention
include, but ar e Singe the testimsthodyutilizes-condyctivity to detegt seal 8deaksrthe bath galution |

‘Wit ht a cl grﬂm 'nwilplhefve{sél mmﬂt%%%bbuolytehwmﬁ:ﬁﬂ efdtéﬁbﬁteﬂfa:ih solutiont9_
mount i ng,de . m. t.he sea cont ai ner
> ani | 6 1o oftintl & 30hsE oRP oo af Tutkid 1 B8 bR ivenfiER, (OF SRS
sol ution 9. destustive; igscfoarrosive, dtoxiscer hagardouseeleetralytat bath giolutiopp dhrwould t he
el o0 con pshasif a0 el et et gl O RORAES Bt e b wed [0

: i i st.ri butioi it u

as céﬁ:%g{hg rém%&tg islf‘?n 1 r@éﬁ? BEFsE ipvenfion xnf!u%e,ngut are not

Si nce the t &mitedrdoheitric;tacid; sediumochloride; \potagsivrn chioride; abwninun® dhlvaide, andie
bat h soljgt i gfixtures tyald -4 Bk h . . . r bt

Al nost a{ny | ecte ot.lherteg?lgwemgi E‘tn?' ﬁoﬂtﬁﬁ%giongéné LN E‘ecgta_nféégﬁsl? one rés

el ectrol yte E;gmémﬂrrpéig l}%ﬂrﬁﬂﬁgﬁ?@?@rﬂq“ﬁ\‘\?éﬂﬁpﬁﬁ g veater and the

dest r uct i veabaveelectrolyteso Still anore preferredris hmelectchiyte bathesolution 9toanipeising ot i ons
o would sboub019% 9 hbioui 3%, tetdiaBy. friin aBGuR.GRA1b sbOUCRA! ABre SiAMINPS Of
electrolyteg that c e sed° i e,are,ﬁéngectrm te ba

sol ut i ony9 ﬁ%%“b&@‘é}ém ki?%érﬁ %W&%&gﬁﬁ ic !RF{, abot 0.1% to aboyti 3% t o,
citric a@i dpreferatilyfromiabouti012% tpabhont 194, moedpreferaly, fravh adun 01386 td aboutie 5%and

15  mxt “rﬁiwkﬁﬁfﬁ‘%dinm&%rﬁk%inHQ hék ofSRddsUm chl ori de, potassium

chl or.ide, and mxtures there eing preferred. More preferred are
aqueous sol uti ond SecARd electrade %!seﬂt??fﬁ'dl’ﬂﬁaly’ and preferablycompietely impexsed inst ||
nor e pr ef er thectlectrolyte btk ablutiby 92 Asiwithahé Hist @lec@odeOI[DdrnidSas dreadyd Hescribed

; 0 : 0 0
o of er aply Mrn R sbeond beBrSle (0 oloriel 1S BEHLE o Soie ot Bl Aot clonf " 1 o1
about 0259, eHtozh eRnductiyity measur 68 jn suchra manner tiet elestransanayuhe pasyednor e
preferably éthenfroiaue efeciédd 1 thé other Sledtféde. When R)souitle @b Hir&th efebieic ¢itirent
chioride, a@gl el and Wi el@liroli aftl passed from the source of direct electric current 5 to the
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are passed from the second electrode 13 to the source of direct electric current 5, the
30 second electrode 13 is acting as an anode. When the second electrode 13 acts as a

cathode, the first electrode 1 acts as an anode, and vice-versa.

The second electrode 13 may be connected to the source of direct electric current

§ in any manner known to those skilled in the art. Preferably the second electrode 13 is

connected to the source of direct electric current 5 by a second wire 12 capable of
35 conducting current. The second electrode 13 could also be connected directly to the

source of direct electric current § in such a manner that electrons pass either from the
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e: ectroge i?,acts gs afWB&DﬂISmeﬁﬁddfl@EWx;hlmesagahwccdﬂh@s&&@ﬁéb&odeB
el ect rode y .be con e.source o rec ectric curre

5 in any mannfrs‘rsrﬁ %ﬂgg%%@?f"ga Wﬁs'frﬁ'ge'gca ?%&'8% e‘Bﬁﬁﬁ'“s
el ectrode 13 is connemmmetheesbu@ ofhdirest slectsicorurrent Scwheal thet daacnoenmet&od
by a second W re ifin %Bﬁr‘éeefdx?e'étel%‘iéiélﬁ%dnf‘ms%idh% The second el ectrode

13 could al so be connécted di,rect u of d rect el
current 5 in such a &F%Pétbrmg‘b‘&s’gyéﬁﬂpﬁ Hiatérial Capablé of

WO 96/ 24036 conducting electricity. Examples of useful materials mclude but are not limited to,
PCT/ US96/ 0141§, od SHEtS1C&ichAf d | 8€l 'dn@ € \itl? gafvahiBéd ?ﬁgp

el ectrode 13 or f Ovamz e second e e ro e % t he sou&cia 0 reg
el ectric current 15""\%]'?‘2 E"&‘i‘?&"’MF

accommobdat e t he fdiseussed haiemptvhm&e Jeak detectxon methommnestdgalmlcdﬂ thrfﬁrbtedéctrode
detection UtiliZepadd 1HELetBt Eieciftdt 13 i RRoRl SRR Snells, 5 1S
connected to the con IVIt nent .d n the sa r as the
as it is connect “ﬁﬁ&?ﬁfﬁ@ %:{%g’fedblwqd@g%\’eﬁf?

the | eak detersti cmﬂimhudprovxde fonthe atzleaug partmbmnd@rdﬁraulyrwmplm émmernsion of the
Chape ang made oreCa slectode 15 in the o “ﬁm“%“fﬁdﬁ%*a‘tg?%’r?‘?*" - The
Exanpl es of usef Lﬂe“?féteg?‘ ﬁ}mfﬁb@w% t°éP%"'ﬁ§PﬁfBWe‘B ‘?LVG“"A‘“%SI"““’
gal vani zed met al mMsE_:miplsrofmeﬁﬂshmaﬂtmgnﬂmamhﬂe bwwélngdlmmdlta,d:bltﬂigahé
lrz"glt glg pl at e. prefa re étrﬁﬁé %S‘l;g%ﬁ“l ere| r1 en ?ﬁa?aféw l%g&é‘oﬂ%ﬁ’e%%ztﬁéj
met hod utili z¥s avegssf !/émr@c%ewherwtfr@ the, g prgkets are welde M\ﬁeseg%ﬁﬂ
el ectrode 13 nustorlaee capable bf reeeiving aibiolt/and ahmmgforthetxghtemngoftheﬁblt; ad oneiding
el ectrode 13 is

sufficient to prg\ﬁﬁ%&&@;%w?{]ddéqgwa dgrtlg‘f'&xngb%@ﬁé hr%% y co é"“ﬁg
i nrer si on of t he brackets age-weld (SQI e vesseh eommbmketsl%
9 contained in ”b@lw&ﬁﬁtﬁbvésﬂel lihﬁrface, and xsﬂﬁ(bblis @ﬂi‘é\iﬁﬁ&h&\?esm!ttmﬂnﬁﬂ@p&df

Evanpl es of (et P A SRR o e feferp 8F ﬁ'ﬁﬁ’%‘gi irs the polsissr o e veres!

t he second 1él%'trode 13 to a pl urallty of nounting brackets that are
wel ded or bolted to tighce@n tl(@&%ﬂéntiﬁe&ﬂbédaﬁﬁem%ﬂxﬁblﬂce?@ﬁ@a ardtiCis Bapab)

B e 1 e S o e sS4 e i o ok S 1
is leaking. The direction of the flow of electricity will depend upon Wthh electrode is
30 the cathode and which electrode is the anode, The electric current flow may be measured

by any means and in any manner known to those skilled in the art for measuring electric

current flow. Examples of useful means of measuring the electric current flow include, but

are not limited to, ohm meters, conductivity meters, volt meters, and amp meters, with

ohm meters and conductivity meters being preferred. If no electric current flow is

35 measured, then the seal 8 is not leaking. If an electric current flow is measured, then the



t he second el ectrode 13 to a plurality of nounting brackets, wherein each
of "the mpunting br.
surface. Wien the nounting brackets are bolted to the vessel 14
‘surface, and if the bolts pass through the vessel 14 wall, |eak-proof 25
'seal s nust o prevent | eakage at the point where th 4%% S -

t hr ough thebﬁgéééﬁnk 14 wal | . Once al l theﬁé e§%§?§ﬁ§
described herein are in place, the apparatus is capabl e of maki ng an
electric circuit, and electricity will flow fromone el ectrode to the other

11 f thg sedl Bais l&fddgeaflwﬂ_zél'betlﬂiléﬁclhhpbe dbteirhiged !fhéﬁﬁm?ﬁﬁﬂé bgeh&anwih”
epend upon <0 . : ich electrode 1s the
anode. The e ecwgéﬁaﬁél’gﬁ%‘kfow ﬁ@%gﬁﬁe&%q@@l " by any neans and in

any nmanner known Thg Rressatkinypationcfyrther relatesata an @pparatus womprjsing ecmeans for
current f|0wan'§h§a@dtﬁénﬂfhoﬂﬁe§cﬁbemmaﬁ. of nmeasuring the electric current
fl ow i nclude, but are not limted to, ohmneters, conductivity neters,
volt meters, and anp neters, with ohm nmeters and conductivity nmeters
being preferred. If no electric current flowis 35 measured, then the
seal 8 is not leaking. If an electric current flowis neasured, then the
12 WD 96/ 24036

PCT/ US96/ 01419 seal 8 is |leaking. The size of the | eak may be determ ned
by the magnitude of current flow, with a greater |evel of current flow

i ndicating a | arger | eak. The present invention further relates to
an apparatus conpr.i sing a neans for carrying out the nethod descri bed
her ei n.

13



é?éT/ US96/ 01419 e 96(/\124;}\?'3?8 CLAI MED | S: 1. A met Hllllll m||| |||||||||| " Il

testing for seal |eaks in sealed containers containing electrolyté L ks

WO 96/24036 PCT/US96/01419

WHAT IS CLAIMED IS:

1. A method for testing for seal leaks in sealed containers containing electrolyte
product compositions and which have seals that can be opened, said method comprising:
5 (a) inserting a first electrode into a sealed container, wherein the sealed
container has a seal that can be opened and having a hole through which
the first electrode can be inserted, wherein the sealed container and the seal
do not conduct electricity, wherein the sealed container contains an
electrolyte product composition, and wherein the first electrode is inserted
10 into the sealed container in 2 manner such that the first electrode is at least
partially immersed in the electrolyte product composition and the seal is in
its original sealed state;
(b)  immersing the sealed container into an electrolyte bath solution contained
in a vessel, wherein the electrolyte bath solution is in direct contact with a
15 second electrode, and wherein the sealed container is immersed into the
electrolyte bath solution in a manner such that the seal of the sealed
container is completely immersed in the electrolyte bath solution, the
interior seal surface of the sealed container is completely submerged in the
electrolyte product composition contained in the sealed container, and the
20 first electrode is not in direct contact with the electrolyte bath solution;
(c)  connecting the first electrode and the second electrode to a source of direct
electric current, wherein one electrode is connected to the source of direct
electric current in such a manner that electrons are passed from the source
_ of direct electric current to the electrode and the other electrode is
| ‘28 connected to the source of direct electric current in such a manner that
. electrons are passed from the electrode to the source of direct electric

current; and

14



product conpositions and which have seals that can be opened, s+g“!ﬂmmm“ll“"'
(0] M s *

conprising. 5 (a) ins
cont ai ner, wherein the seal ed cont ai ner. has a seal
“that can be opened and having a hol e through which

‘the first elwg%ggog‘can be inserted, wherein the seal ed con%%ﬂ@‘ggthe
seal do not conduct electricity, wherein e seal ed
cont ai ner contains an el ectrol yte product
conposition, and wherein the first electrode is inserted 10

into the seal ed nt aj ] . | | ectrode is at
| east &B h@&ﬁnb@ﬂ%grt [ a| | 9 [ m@%ggﬁﬂsfig{em%ﬁ rol yte product
conposi tion and {ykerefiifié séabaridsealed container are not leaking if thert isho®ldctid\@irreical ed
st at e; (b) i mersing the seal ed container into an

el ectrol yt e flooing fiom ohe electrode teghe ether, and the seal and/or sealed container are leaking if,
wherein the el ectrolyte bath solution is in direct contact with a 15
second el ectheeiis elegtnig cutrentSlowing from on¢ electrodn taithedther.s | mersed into the

el ectrolyte bath solution in a manner such that the seal of the seal ed
container is conpletely inmersed in the electrolyte bath solution, the

the O %% R aRodaccbifigBRiaii1 GG Rl skl SORLE IFkac SEARRRGERY [\ .

seal ed cont neRin 173 able seal made of plastic. first electrode is not in
direct contact wmth the electrolyte bath”sol ution; (c)
.connecting the first electrode and the second el ectrode to a source of

di rect electric current, wherein one electrode is

connect ed t 8. t heAguetharbacgbrditigite claim 2 wherein said seal is a screwongépctric current in
such a manner that electrons are passed fromthe source
of direct electric current to the electrode and the other electrode is 25

ol ect rons afe padanHdF ity o Flit» Shefelsolt BBl doBit Ro a1

current; angomprises an isotonic beverage comprising water, a carbohydrate source, and a salt. 14

s. A method according to claim 4 wherein said carbohydrate source is selected from
the group consisting of sucrose, fructose, glucose, maltodextrins, and mixtures thereof,
and wherein said salt is selected from the group consisting of sodium chloride, potassium
chloride, sodium citrate, and mixtures thereof.

6. A method according to claim 5 wherein said electrolyte bath comprises water, and
an electrolyte.

7. A method according to claim 6 wherein said electrolyte is selected from the group
consisting of citric acid, sodium chloride, potassium chloride, aluminum chloride, and
mixtures thereof.

8. A method according to claim 7 wherein the first electrode is made of copper and
wherein the second electrode is a galvanized metal plate. -

15



%?8&52?8(13419 (d) measuring the conductivity from Uw“j |“||L| III,!l "ILI "|

el ectrode to the other, wherein the seal and seal ed container are
not- l eaking if there is no electric current flowing fromone electrode to
the other, and tr\? 9634o3@nd/ or seal ed container are |eaking |f P&ngﬁmﬂ9
electric current ?ovm ng fromone electrode to the other. -

according to claim1l wherein said sealed container is nmade of pI astic and
wherein said seal is a reseal able seal nade of plastic. 3. A et hod
according to claim2 wherein said seal is a screw on cap. 4. A et hod
according to claim3 wherein said el ectrolyte product conposition

conprises an isa.oni QA method aguordingrtar ¢laimi8owirentie the fastelectrode/id an amodeand wheremnd

a salt. 5. A nmet hod according to claim4 wherein said carbohydrate
source is sel ectthessconthelectrade isp @thpdeonsi sting of sucrose, fructose,
gl ucose, nualtodextrins, and m xtures thereof, and wherein said salt is

sel ected fromthe group consisting of sodiumchloride, potassium

To olaim s aher d < el Bcafitd 1 Gl Pl e sourbs of gindd BEGHO GuraP 81! N0
electrol yte. Hhptery gngsgﬁqﬁ&ﬁmg&w&m voltahill Sctheat ﬂ'uﬂg Sfilidut 100

el ectrolyte is group
milliamps

5 11.  Anapparatus capable of detecting seal leaks in sealed containers having seals
which can be opened and containing electrolyte product compositions, said apparatus
comprising a means for:

(a) inserting a first electrode into a sealed container, wherein the sealed
container has a seal that can be opened and having a hole through which
10 the first electrode can be inserted, wherein the sealed container and the seal
do not conduct electricity, wherein the sealed container contains an
electrolyte product composition, and wherein the first electrode is inserted
into the sealed container in a manner such that the first electrode is at least
partially immersed in the electrolyte product composition and the seal is in
15 its original scaled state;
(b)  immersing the sealed container into an electrolyte bath solution contained
in a vessel, wherein the electrolyte bath solution is in direct contact with a
second electrode, and wherein the sealed container is immersed into the
electrolyte bath solution in a manner such that the seal of the sealed
20 | container is completely immersed in the electrolyte bath solution, the
interior seal surface of the sealed container is completely submerged in the
| electrolyte product composition contained in the sealed container, and the
| first electrode is not in direct contact with the electrolyte bath solution,;

16



consisting of citric acid, sodiumchlori de pot assium chl ori de, ”ﬂll!ﬁ“m“l""lll "l“

havi ng sea
conposition
(a) I nser
seal ed

chtoride, and nmixtures thereof 8.
wherein the first electrode is nmade of copper and wherein the second

el ectrode is a gal vani zed netal plate. WO 96/ 24036

PCT/ US96/ 01 9. A method according to claim b&o1pet NE
first electrode 1's an anode and wherein the second electrode I's a
cat hode. 10. A met hod according to claim9 wherein the source of
direct electric current is a battery having a voltage rating of
about 1.2 volts 5
11. An appar at cawﬁg?hdﬂé{s{ec% %Eﬁéggds I'n seaﬁhé con a‘lmhegrs

S Wle&@Hc Geirfent SwitPE 6k dléirode Blchntchd tSHﬁ.Cs‘o{n%)é!’&r&i oduct

s, said apparatus conprising a neans
ting a fi rdtctﬁéemmﬂsucmmmawewctmmmsadﬂﬂmlsme
contai ner has a seal that can be opened and

having a hol e throughofmmtﬁlmccumtomdmemdﬂlsﬁhﬁslecm@asrode can be
i nserted, wherein the seal

: e nt ai ner he, seal
do not cénduct el ectrF‘E!“F?eéierg? ﬁsqsﬂ“’m*ﬂé?"hmf"’r@“an

el ectrol yte product Cag&%%Heopriﬁgﬁ%%\'@gélgﬁod%ngr?tsg\%}cg(ﬁk&ﬁ“gg‘%éﬂﬁer such

i nserted
that the fi

10

15

20

rst el ectrggfent:andt | east

(d)  measuring the conductivity from one electrode to the other;

wherein the seal and sealed container are not leaking if there is no electric current
flowing from one electrode to the other, and the seal and/or sealed container are leaking if
tflere is electric current flowing from one electrode to the other.

12. A method for testing for seal leaks in sealed containers containing electrolyte
product compositions and which have seals that can be opened, said method comprising:
(a) inserting a first electrode into a sealed container, wherein the sealed
container has a seal that can be opened and having a hole through which
the first electrode can be inserted, wherein the sealed container and the seal
do not conduct electricity, wherein the sealed container contains an
electrolyte product composition, and wherein the first electrode is inserted
into the sealed container in a manner such that the first electrode is at least
partially immersed in the electrolyte product composition and the seal is in
its original sealed state;
(b)  immersing the sealed container into an electrolyte bath solution contained
in a vessel, wherein the electrolyte bath solution is in direct contact with a
second electrode, and wherein the sealed container is immersed into the
electrolyte bath solution in a manner such that the seal of the sealed

container is completely immersed in the electrolyte bath solution, the

17



partially imersed in the electrolyte product conposition and t'hH H"I"“I""III""
in 15 its original sealed state, il

i mmersing the seal ed container into an el ectrolyte bath sol ution cont ai'ned _
in a vessel, wherein the electrolyte bath solution is in direct contact
with a second el ectrode, and wherein the seal ed
container is i meVO&H24%¢ o t he el ect r ol yt ePHHPR26/01419
solution in a manner such that the seal of the sealed 20

container is conpletely inmersed in the electrolyte bath solution, the

interior seal surface of t I ' | . |
o | i P i g gl BB LS SRR e
sedl ed container, and the electrolyte?roductcompositioncoixiain’é&itﬁﬂh@ﬁéale@%nﬂaﬁleﬂ%dﬂﬁ
direct contact with the electrolyte bath sol ution;

16 WD 96/ 2gfgbéectrode is not in direct contact with the electrolyte bath solution;
PCT/ US96/ 01419 (c) connecting the first el ectrode and
the second el ectrode () a cmunedatiog the fitstrelectrode and the second electrade to a conghetivityi c
current, wherein one electrode  is ,connected to the source of, direct

electric currdnt in such ompasHrieg devics, wharein preglectrode iscoaaectedito the qopductivity co

f di t electri t to th | ect d th | [ 5

connected o the sour ce. of MEPHRE OeSieR 160 & pRPPer AT Rl cin Bk RRBonk, o

electrons are passed fromél%so%?&&ﬁ%ﬁﬁr&l&t t5BLH e Bl O thE Gdaled Biifalref
niu ty

current; and nmeasuring the co ctivi rom one

el ectrode to the other; when the seal or seléEéditdindr kg @ad and seal ed cont ai ner
are not leaking if there is no electric current 10 flow ng from one

el ectrode to the ot he(d) armiedshrngthekconductivity froombdrectlestradetortbe othery | eaking i f
10 wherein the seal and seal container are not leaking if there is no measured flow of

electrons from one electrode to the other, and the seal and/or the sealed container is
leaking if there is a flow of electrons from one electrode to the other.

13. A method according to claim 12 wherein said sealed conteiner is made of plastic
and wherein said seal is a resealable seal made of plastic.

14. A method according to claim 13 wherein said seal is a screw on cap.

15. A method according to claim 14 wherein said electrolyte product composition
comprises an isotonic beverage comprising water, a carbohydrate source, and a salt.

16. A method according to claim 15 wherein said carbohydrate source is selected from
the group consisting of sucrose, fructose, glucose, maltodextrins, and mixtures thereof,
and wherein said salt is selected from the group consisting of sodium chloride, potassium
chloride, sodium citrate, and mixtures thereof.
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there is electric current flow ng fromone electrode to the ot heu Iul" III"'II""
12: A net hod for tesLLng_LOL_seaJ_J_ea.ks_L.n_sea-l-ed-e-gm-aa—n-eLs—c Mg s

el ectrol yte product conpositions and whi ch have seals that can be
opened, said nethod conprising: 15 (a) inserting a first
el ectrode i RniB | ed container, wherein the seal ed

~contai ner has a Seal that can be opened and having a hole tt]q; ﬁ*wﬂﬁlch
the first electrode can be inserted, wherein the seal ed container and the
seal do not conduct electricity, wherein the seal ed
cont ai ner contains an el ectrol yte product

conposi tion, and wherein the first electrode is inserted 20

into the seghed Q%&ﬁbd‘ﬁfcowﬁl?r %vﬁﬂfe‘ihgsagﬁﬁl Jﬁdil?&oﬁéﬁ%&fvgﬂg%duct

| east l'y 1 mrer

conposi ti onaﬁamyzeseal is in its original sealed
st at e; (b) I mrersing the seal ed container into an

el ectrolyte bath sol ution contai ned in a vessel,

tion is in direct.contact with a 25

wh h | | bat h |

SFggﬁ:jnFIt eg Eoggt r‘ﬁW&#‘?&gﬁ @é&ﬂ@ﬂ%ﬂ%%ﬂ%’sﬁw oltge
t t t t

Coniai ver |+ 8RR ol oF Piridhoft, ARRAE EBHES potRin odde ﬁ'“é)‘m"m'rq%?f"fa % he

17 and mixefQ 6/e3£036
:PCT/U896/01419 interior seal surface of the seal ed
container is conpletely subnmerged in the el ectrol yte

product conposition contained in the seal ed container, and the
first el ect®de Agnethad scoondingdo clainy b8 whereini thé-firsheleattode isrmddetof copyieh and

sol ution; connecting the first el ectrode and the second
el ect r ode tUWhﬂiﬁ??‘i“{/?‘WdS‘sa vanized metal plate;pasuri ng devi ce, wherein

one el ectrode is connected to the conductivity
measuring device in such a manner that electrons can pass from one

el ectrode tgothe g@drﬁhﬁgfn mecﬂ'@d ed .cont ai ner

when t he seal seal ed cont g?ﬂgl?fnf Eﬂ&eﬁ:h@e : éﬂ%i?%’ aq'drreasurl ng

t he conductwumtﬁémmsisrg&ﬂmae t he other; 10 wherein the
seal and seal container are not |leaking if there is no neasured fl ow of

el ectrons fromone el ectrode to the other, and the seal and/or the sealed
container | ’f 1. An apparatus capable of detecting seal leaks in sealed containers having seals
5  which can be opened and containing electrolyte product compositions, said apparatus
comprising a means for:

(a) inserting a first electrode into a sealed container, wherein the sealed
container has a seal that can be opened and having 2 hole through which
the first electrode can be inserted, wherein the sealed container and the seal

10 do not conduct electricity, wherein the sealed container contains an
electrolyte product composition, and wherein the first electrode is inserted
into the sealed container in a manner such that the first electrode is at least

partially immersed in the electrolyte product composition and the seal is in

i its original sealed state;
|
15 (b)  immersing the sealed container into an electrolyte bath solution contained

in a vessel, wherein the electrolyte bath solution is in direct contact with a
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| eaking if there is a flow of electrons fromone electrode to th

13.° A nethod according to_claim 12 wherein said seal ed _contain

of plastic and wherein said seal is a reseal able seal nade of*plsttic!
14. - A method according to claim 13 wherein said seal is a screw on cap.
15. A method aGgggbgidass t0 claim 14 wherein said electrolyte prP@Hﬁ&mms

conposi tion conprises an isotonic beverage conprising water,

car bohydrate source, and a salt. 16. A nmet hod accordi ng to claim

15 wherein said car bohydrate source is sel ected from the gr oup

consi sting of sucrose, ﬁ“}gﬁ h%it ?&feﬁ
t her eof , and V\/nerel n sal ec?xjt I's sel ec tﬁg romop group cons@t%g

of *sodi um chl oride, pot ass&é&@dﬁebatﬁ?&l@ﬁdﬂﬁanﬁﬂﬁér%mﬂﬁé&ﬂmﬂemureS
t her eof . WO 96/°24036

PCT/ US96/ 01419 confainer is completdlpisnmersediinl the@lectiolytebath sbfutiohahei n
said electrolyte bath conprises water and an electrol yte.
18. A met hod accordi ng tmtwbasedmwnfnhembémwn@ascmmdywmwm

fromthe group consisting of citric, acid, mchlorlde
pot assi um chl ®ri de, al uni rid¢RtolteP Wm””‘“"”ﬁ‘iﬂ!"&w‘ pesledcpptaings, and the

15 "Moo aCcor 110 | ld il e SLSHOE B

copper and
' (c)  connecting the first electrode and the second electrode to a conductivity

measuring device, wherein one electrode is connected to the conductivity
measuring device in such a manner that electrons can pass from one
10 electrode to the other electrode through the seal or the sealed container
when the seal or sealed container leaks; and
(d) m&suring the conductivity from one electrode to the other;
wherein the seal and seal container are not leaking if there is no measured flow of
electrons from one electrode to the other, and the seal and/or the sealed container is
15  leaking if there is a flow of electrons from one electrode to the other.




wherein the second el ectrode is a gal vani zed netal pl at e. 20. A

met hod according to claim19 wherei-n-the-first—eteetroge s anode and
wherein the second el ectrode i s a cathode. 21. An appar at us
capabl e of detecting seal |eaks in seal ed containers having seals 5
whi ch can b%vo&%ﬂ@:g and containing el ectrolyte product conixisesbfe19 sai d
appar at us nprising a neans for: (a) I nserting a
first electrode into a seal ed container, wherein the seal ed
- container has a seal that can be opened and havingez ol e t hrough which

I

the f t elect th d t ai dth
Seal 10 oo CORDEETIY REASURENMER cci T o ty, whorein the seal od

cont ai ner contai ns an 4 el ecyrol yte product
conposition, and wherev¥n the first ectrode is tnserted

into the sealed Lonik ner in a nmanper such tha the first electrode is at
| sast il partially impars in the electrol yte product
conposi ti orﬁa.nd-»tHe e lTs in | COPPER:BROBEi nal seal ed
state; 15 b) | nmer si ng ed container into an
el ectrol yte bat h_go[Hti¢n cont di ned in a vessel,
wherein the electrolyt% ath sql gt act witlPa
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second el ectrode,

and wherein the seal ed contai na&Mprg
~i‘el ectrolyte bath sol uti on_in-a nmanne—sush—that—the—sen

container is conpletely inmrersed in the electrolyte bath solut|-
jnterior seal surface of the sealed container is conpletely
the 5 el ectrol yte product conposition comg

direct b ioRhl RePlEATIORIIFLISD UbER F
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whe
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ele
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to
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(54) Title: SEAL INTEGRITY EVALUATION METHOD

The present invention relates to
~a method for testing for leaks in sealed
containers. The method comprises: (a)

(57) Abstract CONDUCTIVITY MEASUREMENT

inserting a first electrode into a sealed
container containing an electrolyte product
composition, wherein the first electrode
is inserted into the sealed container
in 2 manner such that it is at least
partially mmersed in the electrolyte
product composition; (b) immersing the
scaled container into an electrolyte bath
solution contained in a vessel, wherein the
electrolyte bath solution is in direct contact
with a second clectrode, and wherein the
scaled container is immersed into the
clectrolyte bath solution in a2 manner such
that the seal of the sealed container is
completely immersed in the ciectrolyte bath
solution, the interior seal surface of the
sealed container is completely submerged
in the electrolyte product composition
contaired in the sealed container, and the
first electrode is not in direct contact with
the electrolyte bath solution; (¢) connecting
the first electrode and the second electrode
to cither a source of direct electric current
or a conductivity measuring device; and
(d) measuring the eclectric current flow

other; wherein the sealed container is not

detecting seal leaks in this manner,
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or conductivity from one clecirode to the  GALVANIZED METAL PLATE

_él\
l s

leakmgifﬂlmismelecuiccumntﬂowmgorcmductivuybetweendetwoelecmdu and the sealed container is leaking if there
is electric current ﬂowmgoroonductwity between the two electrodes. The present invention further relates to an apparatus cepable of




