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food and beverage products are packaged in seal ed
containers in a hot-fillingloperation in which the
food or beverage is heated to a tenperature typically
above 170F (77C), and as high as 200F (93C), in order
to achi eve sheldsSUREAINTECRITWTEST MBTHODI | i ng and
seal i ng, the FGRHGT FAGHI BOTELINGNAPERBFIONOl ed as
qui ckly as possible in order to both mnimze any
bacterial growh inside the package and to naximn ze
the product's shelf life. [0002] Several nethods are
used for cooling the hot-filled containers, including
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than 50°F (10°C). When a pressurized spray is used to cool the
hot-filled containers, it is important to be sure that the
closure for the container is effective in preventing the
pressurized spray from migrating past the closure and into the
interior of the container. Such migrating cooling medium might
contaminate the container’s contents, and also indicates that
other substances may be capable of entering the container
through the closure.
[0003] Accordingly, it 1s an object of the present
invention to provide a method for evaluating the integrity of a
closure for a hot-£filled container that is subjected to a
pressurized cooling spray.
[0004] It is a further object of the present invention to
provide such a method that does not necessarily require that the
integrity of the closure be breached to determine whether the
closure effectively seals the container.

SUMMARY OF THE INVENTION

[0005] These objects, and others which will become apparent



closure effectively seals the contai ner. SUWARY OF

THE | NVENTI ON [ 0005] These obj ects, and ot hers which
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-2 upon reference to the follow ng detailed

description, are provided-By a nethod for eval uating

the integrity of the closure on a hot-filled
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the fluorescing dye that migrates past the closure will be
detected when the container is exposed to ultra violet light. A
preferred fluorescing solution comprises riboflavin, and water,
with approximately 0.2 gram of riboflavin for each liter of
water being typical concentrations.
[0007] The ultra violet light can be shined through the
sidewalls of the container if the contailner is translucent, that
is allows light to be transmitted therethrough, and any dye that
has migrated 1into the contents of the container will be
activated wupon being subjected to the wultra violet 1light.
Alternatively, the closure can be removed from the container and
the area of the container exposed by the removed closure can be
subjected to ultra wviolet light to activate any fluorescing dye
that may have migrated up past the closure.

DETAILED DESCRIPTION
[0008] Hot-fill and seal operations are well known in the

food packaging art and, consequently, are not discussed in



acti vated upon being subjected to the ultra violet
light. Alternatively, the closure can be renoved from
w0 b@4oz9b@i ner and the area of the contai ner PRPUSHEA3/026594
by the renoved cl osure can be subjected to ultra
violet light to activate amrg-fluorescing dye that may
have m grated up past the cl osure. DETAILED
DESCRI PTI ON [ 0008] Hot-fill and seal operations are
detael hKfIQiMﬂ.l i At figb - Syeadmpackaghhy Bstmianrd,a part of such an
consequent |y re not discussed, i.n 004020966 .
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shage, and the hot- fill tenperature, [00010] In

COnEERRF ngt Ik t IR RierfthorfontadBehodite PRIRA daPd fidye hot-

fi1evakbustingdde integrity of a closure applied to a
hot- filled container in a hot-fill operation that

[00048% a codPi k§ePiRF ayltdt Pheesdiverséant i qurgthed is provided
fordeOL@lat ihBe ROl 1 RGSRIEY &f at hadsventdgyiiidec! sules not-
~.a fluorescing solution or dye which is sprayed onto ,
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the dye is rinsed fromthe exterior_of the container, .
thearnipviené ieBntigichefest Rerf luorsgpj et 8alvbien t PR 6| bich is
sprabv@Bt ontd the Bki&A M A€tihe container as it passes through
the cooling tunnel. The cooling medium that contains the dye is
rinsed from the exterior of the container, and the container
then is subjected to ultra violet 1light. If the ultra violet
light activates any fluorescing dye that has migrated to the
interior of the container, it is confirmed that the closure did
not effectively seal the container. Conversely, 1f exposure to
the ultra violet light does not activate any fluorescing dye, it
can reasonably be assumed that the closure effectively sealed

the container.

[00011] The fluorescing dye solution is preferably added to
the reservoir for the cooling sprayers in the first section of
the cooling tunnel in an amount that is effective to result in
the activated dye being visible to the unaided eye if any
cooling liquid containing the dye migrates to the interior of

the container. The spray from the subsequent sections of the

cooling tunnel, which does not contain any fluorescing dye,



light activates any fluorescing dye that has m grated
to the interior of the container, it is confirned
wao batt/o2dyes cl osure did not effectively seal theCT/US2003/026594
contai ner. Conversely, if exposure to the ultra
violet |ight does not activéate any fluorescing dye, it
can reasonably be assuned that the closure effectively
sealed the container. [00011] The fluorescing dye
serges Utd onirise prfdf engbf yuadied ngo dyehérorsery oixtfrdiort bé the
Congggééng_sprayers in the first section of the cooling
unnél” in an anmobunt that is effective to result in
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not contain any fluorescin e, WD 2004/ 020966
nas PR, GR06857 o Babehl A eE J8 FEnelReR08  1RE " &Rposea to uv
light uor @del ngdyfa afri amishedeetiertioorwaafert.he Icohtappeeible to
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andgf 801 per Iiter of water. V%en_a sugar is i ncl uded,
[0Ohgghrehggépa%&éﬁaféoggggrf%%m&igogggvgnéi%oggggggg dye for

use in the present invention is set forth in Table I.

Table I
FLUORESCING DYE
WATER 1 LITER
RIBOFLAVIN 0.2 GRAM
[00015] The riboflavin may be a commercially-available

reagent grade product, such as Eastman Kodak #EK1177112
riboflavin orange powder, or an equivalent. The water may be
plant or process water. If a sugar is included in a formulation
such as in Table I, an example would be to add 100 grams of
sucrose to that formulation.

[00016] If the container is made of a translucent material
such that it transmits UV light through its sidewalls, the test
to determine whether any fluorescing dye has migrated past the

closure may be done by directly shining the UV light through the



[00014] An exanple of a fornula for a fluorescing dye
for wuse in the present invention is set forth in
wa aim20966 Tabl e | FLUORESCI NG DYE WATER 1 LIAE&RUS2003/026594
RI BOFLAVI N 0.2 GRAM [ 00015] The riboflavin may be a
commerci al l y-avail abl e reagent grade product, such as
East man Kodak #EK1177112 ri boflavin orange powder, or
an equivalent. The water nay be plant or process
sidewdErs |dE aasug@ntha:nérml wdesthout aocpenimyg atilen dwehre or
as in an, exanp 100 ans of
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[OoﬁiﬂpreSQ|@Eus, a method for evaluating the integrity of a

closure on a hot-filled container has been provided that meets
all the objects of the present invention. Although the
invention has been described in terms of a preferred embodiment,
there is no intent to 1limit it to the same. Instead, the
invention 1is defined in accordance with the scope of the

following claims.



dye or otherw se provide a signal which is detectible
by the human eye or equi pnment designed for such
waledeori9e61. [ 00019] Thus, a nethod for eval uat PEmUS1063/026594

integrity of a closure on a hot-filled container has
been provided that neets aft the objects of the

present invention. Al though the invention has been
described in terns of a preferred enbodi nent, there
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Wi ?%r&@%o%ﬁ n@orfﬁsa%‘lnﬁ% W&\?Fn% 2. eCO%flllLrJlgr énggllhlrél g‘)‘—’}\évlng the
fluecospobid idE compsehgidye exterior of the container to

renmpve, substantially.all fluorescing agent therefrom
subjRttihg ?hg coerﬁtae?él;ng toul t ravi of et 3 ght tigo remove

sub8chhvbd Ely &yl fluorescimy aggent théadfrmy; have m grat ed

past. the closyre to, the ipterior of.t ont.ai ner; .
Pt e et stcarhier P hbPe oy hel R, B iacpivate
anyali3eoeescidfg acjdnratide fhapriese nd.oageat. p2st Ttiee ndidsoge to
N of C ain1lj£h§rein the fluaorescing agent conprises
the iBBEFIRA PhaddewaPRF2 Y iTRE et hod of O aim 2 wherein
salrfewidpftiayi dontsh ipeesendt daterhehsveste ahtedertel candbsence
about 1. n_{g_lramfor, each liter of water of the

of AFhLYRSTT g "RF&SEONP 0¥ FHton.
2. The method of Claim 1 wherein the fluorescing agent

comprises riboflavin and water.

3. The method of Claim 2 wherein said riboflavin is present at
between about 0.1 and about 1.0 gram for each liter of water of
the fluorescing dye composition.

4, The method of Claim 2 wherein the fluorescing dye
composition also includes an adhesion promoting agent.

5. The method of Claim 4 wherein said adhesion promoting agent
is a sugar present at between about 50 and about 150 grams for
each liter of water of the fluorescing dye composition.

6. The method of Claim 4 wherein said adhesion promoting agent
and riboflavin are present at a weight ratio of between about
100:1 and about 1000:1.

7. The method of Claim 1 wherein the fluorescing dye
composition comprises approximately 0.2 gram riboflavin for each
liter of water.

8. The method of Claim 1 wherein the container comprises
sidewalls which allow light to be transmitted therethrough and
the ultra violet light is transmitted through the sidewalls of



4. The nmethod of Claim2 wherein the fluorescing dye
conposition al so includes an adhesi on pronoting agent.

w® 20082095t hod of Cl aim4 wherein said adhesi oPCT/US2003/026594
pronoting agent s a sugar present at between about
50 and about 150 granms for-7each liter of water of the
fluorescing dye conposition. 6. The nethod of Claim4
wherei n sai d adhesi on pronoti ng agent and riboflavin
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con%gg;gérwgtﬁwatgrgsgugfggél;prggdg%n%ﬁ?%&ﬂgjggemedlum,
subjecting the container to ultra violet light to activate
any fluorescing agent that may have migrated past the closure to
the interior of the container; and
viewing the container to determine the presence or absence
of activated fluorescing agent.
12. The method of Claim 11 wherein the fluorescing dye
composition comprises riboflavin and water.
13. The method of Claim 12 wherein the fluorescing dye
composition comprises approximately 0.2 gram of riboflavin for
each liter of water.
14. The method of Claim 11 wherein said container has
translucent sidewalls and the ultra violet light is transmitted
through the sidewalls of the container to activate any
fluorescing agent that may have migrated past the closure to the
interior of the container.
15. The method of Claim 11 wherein the closure is removed from

the container to expose an area previously covered by the



fluorescing dye conposition while also cooling the
hot-filled container with a pressurized spray of the
wae omkiomgesredi um  subj ecting the contai ner to uPCT/ES2003/026594
violet light to activate any fluorescing agent that
may have migrated past the8elosure to the interior of
the container; and view ng the container to determ ne
the presence or absence of activated fluorescing
clos@gent andi2 th¥hexpesébddanda CGhai tnd lcwierigiar tive subjected to
ultr%aﬁvg[o %‘%gﬁ%ﬁﬂ%eﬁ&hao %Sv' Lo, prigliad %%gcahgoggaw 338 way

Wherein-t
havéfhﬂgk@ﬁ@dngﬁdyeheceﬂpoged|ameaconpr|ses approxinately

gr am of rlbfl V|n f e ch lLite
16. Tﬁ@enePﬁEBO%f mﬁ%& e&8ia cgn alnerg% egdthg  are

comﬁd%@@&bﬂCéﬁﬁpﬁiséﬁMihbeBmmhﬁrua subra sndlwttdn.ght is
transmtted through the sidewalls of the container to
activate any fluorescing agent that may have mi grated
past the closure to the interior of the container.
15. The nmethod of Caim 11 wherein the closure is
renmoved from the container to expose an area
previously covered by the WO 2004/ 020966
PCT/ US2003/ 026594 -8 cl osure, and the exposed area of
the container is subjected to wultra violet light to
activate any fluorescing agent that may have nigrated
into the exposed area. 16. The nethod of Claim1ll
wherein the fluorescing dye conposition conprises
ri boflavin, a sugar and water.



