;e3e{be{ “abFbd6eTheR] S TAMPER EVI DENT CLOSURE Field of the Invention The
present invention relates to a tanper evident closure for a container, aftd

5 in partyewh@sezof Closure that acts as an effective anti pe@uiHoehiest
measure. Background to the Invention ft is not unconmon for containers for

hi gh val ue branded goods such as spirits to be reused by crimnals whereby

enpty bottles are coll ected PAMPER EVIDENT CEOSUREre refilled with a

| ocal product that is inferior to the original product and then the package
is resealed for resale. An obstacle that nmust be overcone by the
counterfeiter is thaerdesmankimegntiiont he bottle closure in a manner such that
is virtually inpossible for the consuner to determ ne that the bottle has
.al ready been openedlheRiepentinvestipneielates Wahiampst evidentclosHiasdor aicentzings, ands

have been %Jseqn btgﬂfgnr‘ag,sagﬁb%#rﬂ ot aRls 4 dn érfectifynt-coliisfeif melbata! . However,

In recent tines sophistication of the counterfeiters has risen
to a point where these neasures are no |onger effective for one reason or

another. The risk t ' t the counterfeit goods may be in
sonme way harnful . I%aéﬁogﬁgzgﬁéwké?%eutical s, the counterfeit goods may
be whol Iy 2 o i nef fieighoyenaomren foecoritaiherstfontigit vetuenlsrandéntgoladsesyeh de spiritso
broceedi ngs. 1 S0 beeltd CIES R BES Fre colftte SBRTEnRSel SR, e
consi der egh Whedie Gefiliednivitly) adodalpRRIUCE Hat inferiop fol fre drigindiProduct and ithévthehave
a negative inpact on the brand and it nust have no adverse 25 affect on the

product or thePackageifgesealedfAiresa®- t he I nvention According to a first

aspect of the preseh ohQyes tidtiusiod SEGSmEY) HRouRleARiEds BRITRSLARG chthe
housi ng containing a blister pack and a substrate, wherein the blister 3 0

pack contai ns kotfle closure kg@nmanparctwchsthel isi Yrteallyr impossibler for dhe SeBSHMEY thd
the substrate ' [ i L7 fanfihe
closure. rupt urShemind indk £ GBI HeRbifRRley BB MRREH! elibl it LylerfankTe,
second r ebfentcountertsitireeasunes havebaen Lsed initha pastinanefioriye thyert thesgeiminalst

signals the C'ﬁ@&é&rﬁﬁﬁ?%gﬁgmggﬁ%%v?n ot soptfi&iRatH Beink QolnSRERLH HaS REEH 10"

the present inv I on, rov
a point where these measures are no longer effective for one reason or another.

The risk to the consumer is that the counterfeit goods may be in some way

harmful. In the case of pharmaceuticals, the counterfeit goods may be wholly

20 ineffective or worse, life threatening. The damage done to the brand owner's

business through loss of goodwill or exposure to legal proceedings is also of serious
commercial concern.

An important issue to be considered when designing a tamper evident closure

is that it must not have a negative impact on the brand and it must have no adverse

25 affect on the product or the consumer.

Summary of the Invention
According to a first aspect of the present invention, a tamper evident closure
comprises a housing containing a blister pack and a substrate, wherein the blister
30 pack contains a first reagent which is visible prior to first opening and the substrate
contains a second reagent, and wherein first opening of the closure ruptures the
blister pack thereby exposing the first reagent to the second reagent and effecting a
reaction that causes a visual change that signals the closure has been opened.
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blister pack containing an oil entrained with a first reagent, capable of
causing a visual change upon reaction with a second reagent. The approach
taken in WwH@2@é@e£nt invention is to provide a tanper evi gepiceppiRsure
that provides a visual signal to indicate that the closure has been opened.

Preferably, the visual change is irreversible. The blister pack is of a
conventional st r uct OFEreRGHO A;secopd asreetrof the PrAsEBY inkentiom: Hieras provided a o a

substantial |y fistdr paBk 86ritaihink @nfof ERtrAinEd QRN A Brst ack
conpri ses one or more. encl olspgr gsoﬁ ?@Bt eﬂﬁrt‘lo et ;S%ﬁt; Fﬁﬁé’l fgﬁughg?ﬁuaf
More pref erabl@haﬂgﬁélpl@mf%@@'ﬁ)nwfbl@ sﬁmndreageatsu ngl e encl osure. Preferably,
the blister pack hagy Eﬁl%‘( r%sEHﬂhVérﬁBnC?%‘toogr%Wd@%f%fmp;elPeewdent
.closure. Blister techno ogy 1s |cu tore

count er f ei % er sclosure thatipyovides mmsuelcﬁgnal trggndmate thatitkieyclmelhablmaenaodelnedt er

pack is also v f and.reseal once it has been ruptured.
.The use of a bﬁ%“f"gb'tf @@W%“? ﬁ?@ﬁgf%wgvﬁrﬁ'b&fectlve 15 way of adding

fconpl ﬁxu ty to t]tle crmursee@eekug:ofémmhg?ﬁaeﬁumbsck)maa/aepieréﬁhdinidfbméd

or the counter ra t he [ ack is at lea arti

W sibl'e prior Bl bendgstiors Soosntaly iah iateral B foris sBsurenontareRRY. Biemge
caused upon r esigtérpacktornphsdsidngtor atste 8AEIBAGTeS, BRZPRICSIo rétafh fili® whkh SkaledPack
is preferably formed froma suitable material capable of long term

retenti ont®f ~ fVBfePretarekly: the Rlijter packsantains @ sipglenclosy®ed 71 ui d contents.

The blister pack ISme@rfaslyamw.ﬁebﬁéﬁrﬁalsa hﬁén;brré}WﬁieﬁrstruP@.réaéﬁBb&uﬁ ght.
Preferably, the blister ck is fornmed froma plastics materi al sele ed

from the grouphe&iesyes: |ﬂilgtet5fechpolggy lsmlsqltatpmhpa@rhyénw cevterfeitars. Metonly
por ymer s, pol yigiiyteehhalbhf fot mé»g%&ﬁéﬁ@% bite? Pk ALPOLT Rricio¥ahiFAAdS:

silicone plastics, Ivativ copadlyners Rer s
bl i ster pack negsedleonceitrhas tfenennrumturedaw healqerof:ad)hat!kdpaclolsdheletmptaneaﬁltestimjch

aeross. (e sur¥a b e RBAY 7 e Yhsfi qositl b ARBERY queh et

particul ar, oxfpgmedmmtermmrmterl als 3 0 are preferably incorporated in the

ceal od encl osur e SRR R AR A BB d e oSl e
Water barrier atiowerd ades tasee ﬁiesmsuaacriangelcmuqu ppet wactioh ofthe fiest a2l secdride

blister pack substatntlally prevents the | oss or ingress of water fromor to
the enclosure.” Preferably, the first reagent is a fluid or is

di ssol vedzo di sper setheblistérgRek igstefefably fdrted froat 4 s@tablé\mmenarﬁp%b&t&fyoﬁdﬂe R

first reagent is dissolved to forma stable solution in a carrier lig

id.
particul ar pr dBIMBAFtaBERRG Al LaRptants and ippargeular pil Pasqdfivid eenjents: yhe 9%?#
life) of 5t hepéﬂk(i’sspl'é%raﬁﬁ SENEntRN Héhéb'&?erﬂi@'\n&uﬁ!@%ﬁtt fPr%FhH}PEHHBHQ‘té? P¥ck

difficult to retain wwthin blister” pac ke encl osures.
known to bl eedsdaimes fremcﬁ Fﬁ@ﬁi'lcéé’ﬂﬁtéﬁalaﬁ?dﬁqt%lfmt'l%éf%@s@stsﬁég gﬁemvlom fe

of the reage”ﬁlﬁt@tréﬁ?ﬁr@élﬁ&l@ﬁé‘é?g%r}lrﬁ‘t@ dd’&lrﬁer@re QQQﬁ?Icﬁl@H@@" F?‘dl?urefﬂ%ﬁe

carrier |iqui s an oil P m ner al hetic o m xt ur es
t her eof . 2the |9Q§ma@mmynl§#es &llloomato; wcﬁerlvaiwsxqeéolwchﬁ@d@xmbl e
of flow ng 10 Rufecpf @ rupture in the blister pack under its own weight at
anbi ent terrperature and pressure.

The blister pack may be formed from or may comprise additional components

such as ultra-violet filters, materials which block the transport of fluids across the
surface of the material, plasticizers and the like. In particular, oxygen barrier materials

30 are preferably incorporated in the sealed enclosure, such as polyethylene
terephthalate (PET) and ethylene vinyl alcohol (EVOH). These prevent oxygen from
penetrating the package. Water barrier materials are also particularly preferred.
Preferably, the blister pack substantially prevents the loss or ingress of water from or
to the enclosure.



Preferred oils are selected fromthe group consisting of silicone
(including fluorinated silicone), petroleum glycol, ester and fluorocarbon
(i ncl udi ngopgndoeeor ocarbon). In particular, silicone and pafrafden1@5! s are
preferred. Z 5 Preferably, the carrier f|UId has a kinematic viscosity in
the range of 0.000001 n2/s to 0.0001 n2/s, nore preferably 0.00001 nR2/s to
0.00003n2/s, nost preferabl tp\eélmsu@agﬁrmmmn@pels dissgived cdisparesd on suspandedy

il ors, st dnif Paueacer) Hlosflererbiy @ yigkooedts Blbbea 1 b =i auion

conpri ses a subtcamter gk carries the second reagent. Preferably, the

absor bent pad of f orf PRERY Blonigh Fpgicted iR YRE BRE wl Kool lsRef iialhr "

shoul d pr e er abé gldsareabdqueibas ablstiors amtiredgemteraseanetoféusl)ddusﬂdumtcarétamlvhthm

t hr oughout it t 5 T f d fromfib
i orals sel QUBIS PP AANe Bngeres piateris Pt GeaRplharRhel prresfes and O

pol yam de fi bripgrebyaebraséd theehamn ifetf iR Rhgéntdnahe ehdlosure! They, irf4 preferred
enbodi ment, the absorbent pad is manufactured from cell ul ose fi bres.

Preferably, tHNRefRenhthe qaé"%"@“'ﬁi-‘e%n @l Prgferably ﬁén'B%réb?fcﬁYﬂté'@Q‘éﬁl! or nistures
substrate may tH@réonTﬁQﬂ&ﬁﬁng@EI%ﬁQ% %Ché%&lﬂl dURR RN fquiG b of fiwin
particularly preferred odi nent he "support s spray ' a

sol uti on k@corRitiotadupiure inthe bb?tewaid@rweuﬁs owh mieighd at a@bleahtgmnaneture and
opti m ses thenﬁ; son between the first and second reagent, which leads to
a nore uni form col our change. -3 In a particularly preferred enbodi nent,
a surface of the supeferred gllspalewalmzled\nfmm thel enoeptcopslstmgadf silicope (irfciuding
devel oped upo r e xa ) e d i mage
may be a phot gb@égﬁ%@ il c%né)h 8{3 rgfe %%:8 rru@l’)s?:?oﬁhgl 5' §F°%Efbgﬁ beﬁ nq he
substrate undepegﬂtmorbos) bh(pacticaiag,eslllcmeenqjlpefaﬁiradnlsyare pwl’ecred 5 change in

response exposur he first. cour vi si pl e chan

may be seigct ed to %@&ﬁfﬁh%ﬁ'?e t"ﬁ'&"%y Eﬂ‘é %%%&NQP ?'ﬁn Y'ﬁc Sy 'Br&?uﬁ"’l Qengf

t he tanper evnmieomoonlm?wfoeomoumzlbemweqbreierfably G0e0@1 s Yo OLODDOSHRE! s | S
vi si bl e through &he bI lcpr &&S?{Kﬂ uch that as the first reagent, which is
initself visiff r%t?ya ¢ épenl ng, comes into contact with the

substrate, the visithecatianipid m&y%dalt.aﬁaly%nﬁﬁreemaﬂélh sué@a&"@h%xidén@' SO
visible on or after first openi t he closure The first and second

reagent s form‘ﬂtr%v%ff"te'ﬁaﬁ@@'"ﬁﬁfg §Q5V9r\§~‘a€@q3\$ €. t hei r conponents. The

reaction sgy be an %fé?ébl?stﬁe E:%Gfédahpr%eé‘. SQQBstFa@é‘ﬁTat@é}ne@thErséﬁérm ﬁeﬁgér‘&n
reaction, a conplex-for lon reaction or a hydration reaction or

types of cheniR&ferablyotiirersubpigrini eoropiigRsuAdSURRRE: i Rspferably arabserbept ead.
wh th
ere the r eaclf’l‘ef:!?abl? A8 a%ﬁbr‘yehﬁgfd bfigfd & QQgreUb? npid!ﬁ/ BulRndiss gcﬁh Esnglfay

basi ¢ and the indica nmeans conprise a cat or whi

changes on aciandshostd Rmfe@abl)aba abéstatabmrbmg iispersed fluid sukstantially tmwghOUt
reaction is utjddiseflyethe fluid may contain a conpound which is oxidised or
reduced upon exposure ‘to the indicating neans, or causes oxidation or 2 o
reducti om®f the i nﬂlmmpnglsmefnablseﬁormedfrothflhtuuslmatermis salected fremicieiulose

{10 v th 1 nderBPolBu Bl S hbfBrids s o8l P8 aiie gl ues

contrasting ngireferrat ealbddnaerstumbeabsocﬁent bad isndamﬁactamdmseelluwwf&)res

conpl ex-formation r s.ed chan

effected in the i nd§ Sgelr?ﬁé th%ﬁ%s" ﬁkﬁ if Ris- &%ﬁtﬁfi‘("ﬁ%ﬁ'e ‘?ﬁﬁ@?g n; ﬁBeELgQSg,ate

conpl ex from anmagbaimpregnatet Wricoatedwitrathe sepbikreageny et a particularly preferred
30 embodiment, the support is spray coated with a solution second reagent. This

provides a uniform coating, and thus optimises the reaction between the first and
second reagent, which leads to a more uniform colour change.



Where a hydration reaction is utilised, the indicating neans may conprise
an anhydrous salt which undergoes a visible change upon exposure to an
aqueous swbubioenes 3 0 Most preferably, an acid/ base react pef/Gea20E08.
Preferably) the first reagent is a pHindicator and is selected fromthose

commonl y used. Sone preferr i ca abul at ed ow in table 1.
Thi s shows some phyé’ﬁ) @zﬂartEH%ﬁé{H FF’%‘% F@Z’ogf" L gof BT%?”RH?”d&@éQ){Bed
solution, at Zgxa B@éﬁtEﬁﬂfeairhagahetfueaé\%kpéadjp@afe&bés@é f R PIRC rF%?@karH;Sleen
met hol red and phenol pht hal ein. - Table 1 5 10 15 Indicator

rangepKaAci d Hoe latarlrinindimage maybesinbetparaphicmags srovisast wmmlglon plate.
bl uel. 2-2. 81. 6r ed e@%qngg
or;ﬁgeS 1-4. 44r(2§rggi;llle mgpﬁ%%%%éﬂsag%&% égéebng%é,% E%QXI?H?Q%FF%Fﬁé%%R{ﬂWIOW

red4. 2- 6. Z5. Orobange|inIrRsPROsLIshePOsUNedd thesfirstreagenly €Dl aomrsa lany visitiy cbange

bl ue6. 0-7. 67. %&?F\QE&%H '&f&ﬁplérﬁgﬁttﬁe §raﬂz aéé/o%'iétgm‘?ﬁﬁ'l %?‘%uctthat the tamper

.purple7.4-9.0

bl ue8. 0- 9. 68. Eb,veidrﬂwtnsusqoiséo(hlepmehamm nBraBerQbBchécsnlbstnaﬂeeswrsmle throogtptiehal e

car mined1. 4. 1900 Pak Syidtaly 88 bSmkBbe Roiviet i MYl iFpo Bl oped

the carrier Ilc@met into @nmﬂmnthe’aéub@fnal@f thea/isiie Bhénge takéDpladon HeaduppaR) v
0.5%to 5/8 refera,bljpé % to ?%based ont[ﬁtotal vol ume of carrier
liquid. I% ﬁ%@%?s Y} BRAftRE ficst opaming ok e HI9SYR-of the i ndicator in

the oil. Thi s i s Inmarh@nbn@se@oda%ag@(ﬂev&nﬁ@bmhaMhahgaIde.a 18 ré&tiidh of Hir
initial colouring (or no 5 col ouri ne& preferred, so as to accentuate
&No

the col our ch&FPARENEhH J@édﬁ@cl%bﬁ'afy ﬂc'dﬂl’ﬁ% rearlignn @i regoxeaetionna ur e
of the indi Catd?éc:pltéhd??ﬁéa@l?onr,‘ﬁ%ﬁgﬁ%ﬂnfgﬁﬁatﬁﬁq'eﬁ&ldhe&tashﬁcg?ﬁé}?re%@ﬁc;d & V\%thélqw d

conposi tion, or to predissolve t ndicator In a suit e solvent I ch
promot es mi scitypas efchemieal or ethier efgenicraempeund reastions.on with t he carrier

L o o) Fret e el SRR it SO RIREHE I L BTuiaSe 96048 AR i Y

al cohol s, al dehydes, ket an icu
preferr ed sol \agidic of hasicdad me)panaﬂngnmeaps crpam:ompuse alpit éndicatarlwhich V|sib|y

but an- 2- ol , .. 0C - oct an- 2- of and

pr opane- 1- 2- di %‘?%%gsgr%f%{? %rfé/%n@]sgﬁloh%gg%ﬁ]l@é% i s propan-2-ol. In
order for an aci d/ bAhere adedoxtreaction isvotilisedytiedividrongay doeta)nemmpouhd which
present invention.th ter may be specificall. ntra| ned in t uid
Carrier, int SRgied of PecGbed b @Bl p yidnaibalifs HEeRS or oRyseR Sxigallen i
to excl ude vvatreﬂudtronmfttﬂianldlcaﬁmgemeaas,lenthéhomﬁncmre%daﬂawlﬁe@hawgés ual I'y
present, which precV\Mdes t he nf:q?d to s eCJfl water to the |iquid

carrier conpositi onVNRHIPAGHRILEN rﬁBB e ‘§§l§%‘l c}het’ﬁ%ct'&ﬁrqflt'é? fluid with ¥t o

the support, ahdiasm’@em&nmbases memahitatuoﬁuéffa GASHN cbAtrastly Material at the
significant reaction a vi sual ange. Wiere a solvent is used, the

concentration ﬁugaﬁ?efg}edaélgatm PE&NS ange of 0.5%to 10% more prefer abl y 1

%to 5% nost prefenpbley/ a%ﬁleﬂ?&ﬂ%ﬂdﬁkﬁ&loﬁ’ﬁs %He'dera ViswiedcAdhge may be
conposition. Mxtures of indicators may al so be used in order to provi de a

range of %ﬁ)ssﬁﬁﬁeét%’dﬂdm lrwwaﬁgwe@eﬁ@ud@mformas?n pha WUH@'C@FRBCQWB‘ES frgm
indicators m @Heta%&lﬁtfbﬁ dridCPESthSleRhG abgmse for an acid/base reaction,

the substrate 1s
Where a hydration reaction is utilised, the indicating means may comprise an

anhydrous salt which undergoes a visible change upon exposure to an aqueous
solution.

30 Most preferably, an acid/base reaction is used. Preferably, the first reagentis
a pH indicator and is selected from those commonly used. Some preferred indicators
are tabulated below in table 1. This shows some physical characteristics of the
indicators, in aqueous solution, at 25°C. Particularly preferred indicators are
bromocresol green, methol red and phenolphthalein.
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the only way a counterfeiter could do

the visibl e efthRfiSlumbrofRarier wlu@r d d
this would be to put, in a replacenent blister and an absorbent pad. _Filling
a blister It is advantages to provide a stable solution of the indicator in the oil. This is

the present ir

important as a homogenous solution having a consistent initial colouring (or no
25 colouring) is preferred, so as to accentuate the colour change which occurs upon
reaction. Thus, depending on the nature of the indicator, it may be necessary to add
solvents to the carrier liquid composition, or to predissolve the indicator in a suitable
solvent which promotes miscibility of the solvent-indicator solution with the carrier
liquid.
30 Preferred solvents are selected from the group consisting of alcohols,
aldehydes, ketones, alkoxyalcohols and glycols. Particularly preferred solvents include
propan-1-ol, propan-2-ol, butan-1-ol, butan-2-ol, butanone, 2-butoxyethanol, octan-1-

ol, octan-2-ol and propane-1-2-diol. A particularly preferred solvent is propan-2-ol.



2 o pack with a liquid is a highly specialist task which nakes replication
very difficult. The ability to control the colour change to conpl enent the
branded ogwods/mnovi des a way of buil ding up consuner recogoirigsaopfst he
product and thereby establishing confidence in those products that carry
the tanper evident closure of the present invention. 2 5 Brief Description
of the Drawi ngs ExalpPuer §ar amacidbase indiqatprdatwark, water mush/beepraeerds ilpdbei n
detail with re : : ' | 4w ghe s JFL gL e.
Shons a per spebr o yiiob i RERPERATN BrbdHcahl BRRandd i Hedud st in'tne
evi dent cl osursolventaerow theasobstuate. hintgractioe it isrdifficult torexiciude véatér flong thedslisferand
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show partial caddsatsdo itts Bquid cavier cdmpositione rAdditomallye upbnaelease of the\oatkart
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i | lustrate therezetiomneu, 2 oi‘suaa,mhep(@ml e of a tanper evident closure 1 in
accordance with the present invention, The device 1 consists of a

t her mo-f or med bl i st 8YNeSe a50lveRLis Lsash:the sencentratien is prefgrablypinihe gangepf 0%,
5. The t herno- i i N b}?ﬁl‘) ; |G ;
paraffin (0. GH%JTO%ZI;’%MSI%%‘?F:F%C%? ?t/o’sﬁ'g?mg ega; ou%ué?%W?lgﬁ%éjgg l’(;‘#e?'(ffj{uud
mat eri al $0ch e@MPeSftithd a nuch thi nner nenbranous seal made of the same

material. As will bgpy A | ' he
openi ng of the cl osﬁnr')g Qtogfﬁregﬁggés@\syﬁrgb?sﬁggaﬁﬁggtgtpg%&%gFﬁgﬁppgg@ 2.
The absorbent geldurchangps depensient paxibe @maunt and typeatof indicatdre mixédst er 2 on
openi ng of the clos I ' { ' tes a
reagent that is sengyrt%lr?/etﬂ? E&e%ag%(%{@geﬁﬁiaﬁ%/% {%?ﬁo'ﬁhtgggﬂbgﬁé% to
change col our preferahlyroobtedsiramplegnated withearc Beidor doasescapable aofgeactihg wWithethead

matoriar. L8 pr DB prenddl B iiefbistelbhel o Brofille S3toict Rt in S Beiter, | ¢
preferred that the Ppeforrbesbcoratireagsnis afegelected from gigdinicyadids, Mofgdriieacids,

assenbly of the cl OSLfI’?.. |t should il SO0 be conpressible with a degree of
resilience to PHENIG qlkglis anfdnqrganic gikalig,nt ure of the blister 2 and dispersal

of the contents Preferred acids are selected from sulphuric, hydrochloric, nitric, tartaric, citric,
malic, benzoic, sorbic, succinic, formic, acetic and propionic acid.

20 Preferred alkalis are inorganic carbonates, hydroxides and bicarbonates, in
particular, sodium carbonate, sodium hydroxide, sodium bicarbonate, calcium
carbonate, calcium hydroxide, calcium bicarbonate, ammonium carbonate, ammonium
bicarbonate, ammonium hydroxide, and potassium carbonate, potassium hydroxide,
potassium bicarbonate.

25 It should be understood that the indicator may be present either in the blister
pack or on the support, with the second reagent present on or in the alternative feature
(the blister pack or substrate) not containing the indicator. However, preferably the
blister pack contains the indicator and the support contains the second reagent.

Preferably, the closure comprises a cap and a cover, the sealed enclosure and

30 the indicating means being housed within the cover, the cover being transparent over
at least a portion of its surface to offer a view of at least a portion of the indicating
means within the cover.

Preferably, the cap is a screw cap fitting or push-fitting for a container. More
preferably, the cap and the cover together form a child safety closure.



thereof. 2 o The screw cap 4 is designed to act as the primary seal of a
bottl e having a correspondi ngly threaded neck portion. The screw cap 4
carri es oRe o®%eg¥py € projections 6 which cooperate with anpgprigodloer7d forned
in the absorbent pad 3 to provide a neans of puncturing the blister 2 upon
rel ati ve axial novenment between the screw cap 4 and the cover 5. The screw
cap 4 al so i ncl udesPraferably dhe sealed eaclosureiaruptuieduns relative mevementhetween

Closure. “The dboaRe &Y eBiar, MGFe RRereab Bl Buud blihodt b P80 i Ecton,

to enabl e any col OLFPretEhablgEthé olosie cabmnsérearuurpmfontajednensmahcm;seaupturmg

consuner. The er S a tear stri 8 to st t actlvatlon
ot TRt ampor @ hakeredehiasite Ghonameniinhediqsies Milhe Rirte B e e

serrated oo rbfee@dnﬁa;@hakmwawhah@@ramﬁah défhe ceurecegnnth tms mhmpnr n\w
wheel 7onthe screw cap when the closure 1 is firs

be
described in o‘é?fz%"ledﬁ'é?téw indicating,means;conaprises @ HMRAT 9 ap%ﬂifﬁs H‘aﬁf@ﬂvﬁéﬁe
internal cavi tpfo,teendr%% et &;kuh Rlenfiigst the c|a£1§ertﬁ@ jeBnSpiene tﬁéb%Yérff:%EH

_g_ To assenbl e the tanper evident closure he cover 5 is first
pl aced open S|tbéfebrﬂf9|¢ﬂ%nﬁ fd-f or med bl i ster 2 is then placed inside with

the hard shel |l downy ﬁcrbﬁjd ﬁ@ p;éalﬁ?{i aégﬁeétaé‘fi tH8 tﬁgﬁ%v%h’élén | {Re ZoRihdtonld a

within the cover 5t to accept I'I'stér. The absor bent
pad 3 is Then @intaieer antsa tampéreevidant closursnaccarsiing ta the fisst aspert o thepresent
the cavity. Tt}ﬁ esciq;)ﬁw cap 4 is then located wthin the cover 5 by pressing
a male retaini 6']' g 11 carried by the screwcap 4 into a first female
groove 12 provi ded Wnetﬂampetbeudemt\owsuﬁe of@he presantinverttian s prinariiynigtented &sbbeen
snap fitted into its f | e t.er art 12 the.tanper eyi sur,e S
ready for appli%8: zi’%ﬁ'"téﬂ’ 5 015'6‘?%"{] %urgaqppgrspg{; O&eq(i}ar@?%%ﬁ'?él l‘ié’tﬁ% fIPtt%%d
to a bottlje 1|3prb5ermreamadgnéﬁtetheomeureﬁncdnp&at@sanquldmawmed : n@r%mtinmm@ ﬁ
correspondi ng readed nec nt t hat ing this t he
Gownvar d T5r S8 fFatenhgieraia sonane LB B A Spmenhedch gLl anifeierhE e
evident clos ur@hahgaa$h|be6|6uséﬂawg@%hﬁaeafeh@a densumteritise b@cﬂdhaﬁ Beéaepmeuedsly I'n
operation, the consuner sinp renoves the tear strij

ci rcunf erence @Reneder EﬁW@rre%W'“’I'hT@ dgsignmalkesyityery ‘?'V@B@W\ﬁaFﬁteﬁ?it%flm cover
movenent of t N, dferbaae e VRIRIEHLES. LIRBaHRLRr 3RS barylva% doudrfeiterlcdlid 4be

screw cap 4 with the female serrations carried thé cover.

Si nul t aneous| ythistweuld bpde grt in 3 eeplagement Blister @mféaﬂra@F%r@PPbPﬁda Rilipg jiacisten
h |
the screw gap gat@tv{]@%e@gm Bt gﬁélﬁah@“a%ﬁ%ucﬁr e r@ﬂésﬁbrﬁfasrpdffﬁ&n The

absorbent pad a change 1 n colour.” At t time
retai ni ng ri ngability taeoritretitheycoldus changsiocampienesni hgkrandedgeods; nﬁovdeﬁawam

second femal e G100\ ﬁ%ﬁp QQrilﬁﬁn-FeEFJdogﬂmQP{ oftﬂ@pn%% and 1héFQﬂr>])$?£?tgfsﬁ1hg%nﬁo%nce

signall ed by an aud rovide ano er si consuner
that the cl ostinghdsesprogasts thed camy tl'tactahperewderhtcnmurmomgmr@@! inyestion.
activated, the tanper evident closure is nowin a |ocked state and can be
used as a nornmal screw cap, albeit displaying the irreversible col our
change t hgsugh the Brief Desoriptioncaf\the DrawiligsThe cl osure is applicable to

nost cont ai ners. t exanpl.e above.incl.udes canvent i Screw
Cap {1481 ng. ot her. FrTRAga e BrepRL AL MBI deeBhredg daiol R EorefebF ar
exanpl e of a ctloQﬁelé@cdrﬁ!yényufgqﬁamr@gslhwh@ﬁ| ng. The tanper evident cl osure
20 shown in Figures_4 and 5 conprises a cover 21 havi n% a tear strlppe 28

The cover 21 housesFiguig 1 §h%\9’5 aperspechive yiavept theempenegisf pne exam

tamper evident closure in accordance with the present invention;
30 Figures 2 and 3 show partial cross-sectional views of an assembled tamper
evident closure in an unopened and opened configuration, respectively; and,
Figures 4 and 5 show partial cross-sectional views of another example of a
tamper evident closure in accordance with the present invention in an unopened or

opened configuration respectively.



3 0 screw cap 25 having a nunber of projections 26. In this exanple, the
screwcap 25 is fitted to a conplenentary threaded push-fitting 27. The

push-fit twoggon2dicl udes an integral skirt 28, plug 29 andcikysagadeds spout
section 30. During assenbly, the push-fitting 27 is screwed onto the screw

cap 27 and subsequently the entire assenbly is snap-fitted onto the neck
portion of a bott| e DpfailedDescriplionyr esent i nvention provides a tanper

evi dent cl osure i N Wil o 0 SFREI R GlnipdteHlsOuar] Exdinl 8 W BinpE elient

whet her or not the product has been tanpered W the preferre
exanpl e, the chkiesgee 1in acgouiance Withrtke prelsénftihyentibs.i bl e i ndi cation of this.

The visual change i sl'.hiercie%c%rficglhﬁﬁg%g &bgﬁogtq?@gg Bi6RF Zb%ﬂ{‘bebggg{éﬁgpaa 3 a

-Furthernore, the design es It ver or-a coun
cover up ok er adieeatap 4,fandva sover 8. ef fects. The only way a counterfeiter

could do this would.be to put in.a.replacepent blister, and an absorbent.
pad. Filling a bl i stﬁ‘F 'bs@%-ffafmﬁdi"ﬁtﬁﬁ%iC&nitagn%aﬁfﬁamfya%5@'&% AR T
nmakes repl i cat i@emy)eMhedlister consists dfaHar¢oer shellintadef BOSERERA SutiPas PET drdct
the closure so that it will be broken % a% attenpt to. di sass,ﬁnble it. 1 o0
The provisi on @M4Ch tipnesmemprapus;seal madeof the $are Maistifle ASHl Pp descrkps

t he nechani sm ipg|ofy, ted Rembfang is PORBIOIeddURAE thd EpdriRy ofthé tBshi@st foirtebsé thePe
renpved fromthe cover. This feature offers another indication that the

closure had bedauid septentaf fipdiister 2. i s possible to select the blister liquid
and absorbent pad rﬁ%eéﬁso'i'lﬂadﬁ;a‘a% %][prgﬁ??&m §Ss&9fliigé eomBhts! S14hE HRGERY on

product and so provi de another 'way o di ng up consumer recognition
and confi dence opganingef thenclosire. dthisExamplex hepaksotbent pagBdpearperates afeagent

Substrate Acid l.ut. 9 | : . ' ' %Fc I C,
aci ds was pr odtﬁ'c%gdy t&?ﬁ%g"%?%tg )l(qqssg'hél \{/\éa@gﬁ'.qa%\g%}r' gﬁ%ﬁ% t (l!:&go | %.(%'.I‘.‘ISLH- %’s
di ssol ved i n 4 titereby sigpaldhatdhe tiosurechasdieen opaved t The patl 3 oraytberraderohpapes, A

Cheat ool 41 R BB E i, It BRSO TR R e B DS oo,
sol ution of sodnade dfealussaiibraasit Bipeefprredithactheubsopedt pad hasaldegree of rigidity
and stirred 5 RENBRSEEmAY RIRE SoalE: dLshall eer bR SREreistls Wih 3 daires o
sol uti on may t hgsiigPee 16 F4ollitaRANE Gnifd) rGptliftofIHe BRstér 2 BHadFpersal &F e @bAtenen
of 1.3% nethyl red solution is obtained as follows:

thereof.

20 The screw cap 4 is designed to act as the primary seal of a bottle having a
correspondingly threaded neck portion. The screw cap 4 carries one or more
projections 6 which cooperate with an aperture 7 formed in the absorbent pad 3 to
provide a means of puncturing the blister 2 upon relative axial movement between the
screw cap 4 and the cover 5. The screw cap 4 also includes a “male” serrated crown

25 wheel 7, that forms one part of a child-safety type interlock required initially to open the
closure.

The cover § is transparent over at least a portion of its extent to enable any
colour change in the absorbent pad 3 to be seen by a consumer. The cover 5 carries
a tear strip 8 to stop accidental activation of the tamper evident closure 1. The cover

30 5Sincludes a “female” serrated crown wheel 9 that cooperates with the corresponding
male crown wheel 7 on the screw cap 4 when the closure 1 is first opened. As will be
described in detail below, the cover 5 is also provided with a profiled internal cavity to
receive the blister 2, absorbent pad 3 and screw cap 4.



-10 (1) 26 m of the indicator nmethyl red were added to 1750 ml of
light liquid paraffin and stirred well. (2) The m xture was heated

i ndi rect lwolyodsdNg a water bath. The tenperature of the ‘p@rf;ﬁrm@,@{ﬁ; di d not
exceed 100C. The mxture was left in the water bath for 10 to 5 12 m nutes

w th continuous sti The mxt; was renoved fromthe wat er bath
and left to cool do gar?@ﬁ?"ﬁ%"@%@?%ﬁ' °|°%Prel1et§‘PW&?W%ﬁ/ﬂ%P@F?6HP%§'de

obt ai ned by thepen@bmérm&r&m%u@nstemsméﬁm&@'@g‘dmnﬂfme%r@mrdm% gch

have been treated with citric, tartaric or malic acids and changes col our
from yel | ow t omeawrangfacing sl dt sitsin asavitt 1Gwithin the eeyens thabis mgﬂbd® aeeeptn a

311 SOl vent A ol 4S8 s e e,
wel | . The §ol u2 Within thecayity. f Tre rew nap dds thed I@catecbwirthin theocovee Shyqrkseinga

was obt ai ned. Tﬁé}e r%% rﬂ?r\%ﬁﬂ(\% ti”li g%ﬂgé §fﬁu g eﬁ?&g\’lﬂﬁtoaa%&tqeﬁgt? aqr}ﬁoﬂr‘i%&rowdgg d

stirred. (3) m X ated 1na wa
t enper at ur e of withia thecevertfat @nde mmnettalemgefmd 10043 bddresmap«fitteccintmits ferhalei n

t he water bath # L nut es, 2 cont| us stlrrln hi s

enhances the iﬁ%&%@%ﬂ%@&%ﬁﬂﬁ?ﬁwd@%éiq.wéé Hﬁ([qﬂdg q?% 't he

wat er bath and IeftThetaImﬂredmant ctl@sdr@ﬂﬁsﬁtmmeraaddiﬂ@wl9y§¢r§ﬂfrngytﬁé toWer 5 in

sol ution vvas obt e end of this ste Thi cator works on
?ﬂﬁif d

paper padsOwhi Eﬁ'aoﬁg‘(‘i Sé%ﬁ'(’f'roé'éﬁ BEPTRSPANBS)Y ISIApoRARBRIAUWIRg our
fromyel | ow t ot precestitnEaiPWardroReRREH h&rén%?l@td‘ééﬁré' fife H\Ecﬁélﬁ?srﬁHOnge

I ndi cators. A m xture of bronocresol green in silicone oil

net hyl red in $eltamppeevidant sloswier) kashieeniserawad home the\gdeyicgiseady tp beused.
follows: 30 5a. Pr ePﬁ'bﬁE%a‘ﬁBnOfth@rc%HHﬁﬁé‘fSQimﬂi eremovgﬁih@%mmééé flom Ethg1

of propan-2-of were added to | i'cone oi stirre
wel | . The m xt Greinyiarense pf ’ihédmf/@fr5 3Trns ﬁliRV@sa refatiye dawnwardanial sxayegentied the

mxture obtai nalo Sanenpagd fromge ralb Ehied pyshe REeiEp FAfnd Rrhalf
wat er bat h di dseratiops Seerfried ®g.thalsoveri xSimuanenuslyethe blister 2 is ruptured by the
projection 6 carried on the screw cap and the contents of the blister are released onto
the absorbent pad 3, thereby effecting a change in colour. At this time, the retaining
ring 11 carried by the screw cap 4 engages irreversibly with a second female groove
20 14 carried by the cover 5. This operation is signalled by an audible “click” to provide
another signal to the consumer that the closure has operated correctly.
As shown in Figure 3, once activated, the tamper evident closure is now in a
locked state and can be used as a normal screw cap, albeit displaying the irreversible
colour change through the transparent cover 5.
25 The closure is applicable to most containers. Although the example above
includes a conventional screw cap fitting, other fittings are also contemplated. Figures
4 and 5 show an example of a closure that uses a push-fitting.
The tamper evident closure 20 shown in Figures 4 and 5 comprises a cover 21
having a tear strip 22. The cover 21 houses a blister 23, an absorbent pad 24, and a
30 screw cap 25 having a number of projections 26. In this example, the screw cap 25
is fitted to a complementary threaded push-fitting 27. The push-fitting 27 includes an
integral skirt 28, plug 29 and threaded spout section 30.
During assembly, the push-fitting 27 is screwed onto the screw cap 27 and
subsequently the entire assembly is snap-fitted onto the neck portion of a bottle 31.



in the water bath for 10 to 12 mnutes with continuous stirring. This
enhances the 5 indicator solubility. (4) The m xture was renoved fromthe

wat er batwoapdoeeft to cool down to roomtenperature. A cheg/cBiChiOw
solution was obtained by the end of this step. 5b. Preparation of nethyl

red conmbination: 10 (1) 13.5 m of nethyl red was added to 900 m of
silicone oil 20 mTRe geisent jinvestionddrpvidgp)a fanaper qyidend qlasumgeint witich it is
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-13 CLAI V5
Examples

Example 1
20 Preparation of Substrate Acid Solutions.

5.0% solutions of tartaric, malic and citric acids was produced using distilied
water. 200 grams of the solid acid was dissolved in 4.0 litres of distilled water and
stirred for three minutes. A clear solution was obtained. This solution may then be
spray coated onto the support.

25
Example 2

Preparation of sodium hydroxide solutions.

A 5.0% solution of sodium hydroxide was are produced using distilled water.
200 grams of sodium hydroxide was dissolved in 4.0 litres of distilled water and stirred

30 for three minutes. A clear solution was obtained. This solution may then be spray
coated onto the support.

Example 3
Preparation of 1.3% methyl red solution is obtained as follows:

-10-



1. A tanper evident closure conprising a housing containing a blister pack
and a substrate, wherein the blister pack contains a first reagent which is
vi si bl e pypoesndmof i rst 5 opening and the substrate contai peT&GBIZOONS
reagent, and wherein first opening of. the closure ruptures the blister pack
t hereby exposing the first reagent to the second reagent and effecting a
reaction that guse%&“@f&l@d@'@#ﬁh@éh)’h"&@ warg adfied tont 50| ralgf light{iquidRaraffin
opened. 10 2. A &Lfved Gepccording to claim 1) wherein the substrat e changes
colour in response to exposure to the first reagent . A closure according

to any precedi ) cl ZhenmixiHes washeated mtrgsﬂyameuat@gawser&at@tmtemﬁ&geéumt
5 deve’ oned - HRWAKPORH R 6 dbEed 16e. TRRNARALIe Wa Rt iuid W PR fa{dhond
‘to any preceding clal osure conprises a cap and a cover

bl i ster pabk amﬂnanlsiabswtha:betrmmmseﬂrrmt hin the cover, the cover being

{Cansrarent Ve = ThETalu PRl LANeRirod e WeEBar BUObhTp b Bllh,

20 5. A cl osur &mpmaﬂucb Ny cle@r gelow sblutichewas Dbiah'tedcmptheselad fof tthis sted. oThis

cont ai ner. sure accordin o ¢l d. t he cover
Cogether T or m RAGRATGKS 86 papet dadewFish have pegf Fegled Wil i sty s
claims 4 to 6, a¥hsaAl thahgesdoldrdfonPydliew td rédipt ured upon rel ative novenent
bet ween the cap and the cover. 8. A closure according to claim?7, wherein
the relatlfe noverrent is in an axial 3 0 direction. 9. A closure according
to any precedi Egaﬁ, Rign conprising a nunmber of projections that cause

rupturing of t i ster pack upon first opening of the closure. -14

10. A cl osure accor frepgratipncpfa? 9% bigracresab &ieenmnin astablesaivant eombinatiomé a
nunber of proj EB{a'iriH?lsasfdr‘BHWQ as an integral part of the cap. 11. A closure
according to any prece claim wherein the first reagent is 5 dissolved,
di spersed or s(fl;)pen@édnll(a‘yoaotpnopﬂeﬂ -gl m@s@dded to A7%0) m&qfr%hqme@rldﬂo@mzts Ndai m
11, wherei r r c
ol or i steur c8eLsly The §bliubR EkeElaro RiFhES BR1k Aol ATEGHeRy sghilh Wad
wherein the caobtatmedi | uid is selected fromthe group consisting of silicone

(i ncluding flugri nat,ed si.licone petrol eu ) | uor ocar bon
(i ncluding perﬁ)uoréga{'?l%morﬂ?? SOIE&eenAwaff g@%&*ﬁ%@%\‘%&ﬁ%ﬁ?ﬁ of clains
11 and 13) wheq®i n (The mirture Brinditegtiyhéated in éﬁ;alerrbetfaﬂhe temnperaturé pf the water

f 0.000 /s, to O. f N
0 00605ne! 5. moath Bt optedard T e rsBises R e visteh e s ahe 17 minmges o
cl aim 4, t\d@eremhtobﬁumdm@nmr@ rrmsrvnﬁam&amwmr&attdsrsdmnmﬁcond reagent by

i npregnation or :coa

with the seco en refer I S 2.0
coated with a &) uti %Ur‘t”f‘?ﬂé’a%%'aﬂ\fﬁdr& éﬁ walgy ba ﬂ‘@i‘%%&' Qe g‘%’&“ Fﬂgr°t°8‘
any preceding @érﬂpér’atur@er €ledr yélevﬁmnm W&?@:ﬂé’hed By Hd @n‘d 6fthfs’ 9ép.0r gani ¢
aci ds, inorganic acids, organic alkalis and jnorganic alkalis

cl osure according tdn idicatas, W‘Wﬁ%ro@r RARER P2dls WHEN Pawy efen tea 5%12%'?(?“'“"‘
sel ected from t, &rogrde%d%aagéé bareurcrtorﬁvlawrd Buehydrochloric, nitric,
tartaric, citri benzoi c, sorbi €, succinic, formc, acetic and

pr opi oni c2&cid. 98. A cI osure accor di ng to claim - 16) wherein the second
reagent is an . le$ O selected fromthe group consisting of sodium

car bonat e, sodium hydroxi de) sodi um bi carbonate, cal cium carbonate, cal cium
hydr oxi de, cal ci um IfireparatioTaofes mixtuneraf dwe @it ibdisdtoss. anmoni um bi car bonat e,
ammoni um hydr oxi de, pahagal 4BHdRPLR GredtPPSME VA M aAd thebhi2ed ™

bi car bonat e.

L)

silicone oil 20 mm?/s at the ratio 1:1 was produced as follows:
30
ba. Preparation of bromocresol green combination:
1) 17.5 ml of propan-2-ol were added to 900 m of silicone oil 20 mm?/s and stirred
well. The mixture was stirred for 3 minutes. A clear colourless solution was obtained.
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-15 19. A closure according to any preceding clains, wherein the first
reagent is a pH indicator selected fromthe group consisting of nethyl
viol et, twgpmelohbue, nethyl yellow, nethyl orange, bronocresaBoaneen,

nmet hyl red, chlorophenol red, bronothymol blue, phenol red cresol purple
phenol pht haI ein thyrml pht haI ein, alizarin yellow R and 4 i ndi g

carnine. 20. A2 osu?é@c%BM"Q@e%QWWe éﬁ%ﬁd(ﬁﬁtﬁ%“!’ﬁurfg’bt%%‘ﬂgpfﬁ st
first reagent psy&fHdAl@Ed in the carrier fluid in a concentration of
between 0.1 %to 10% preferably 0.5%to 5% mast preferabl %to 3%
based on the t@al Vbe tamepasatuteefithewater fathdlid rlqjezqeedp‘\lQW@sT%/@n'@g@r@ms]gftt 0
any precedi ng gl i i d
fromthe gr oup%ctg'%rsql ast Bétﬂ fp r E??oﬁbl@hs{eﬁgﬁﬁkc(@gm@es[%‘rﬁ@nsgs %Y{g{'n(hagﬁ gﬁgﬁ
and glycols, pmdlbetmbbuaplll]:yr opan- 1-ol, propan-2-ol) butan-1-ol) but an- 2- ol ,

but anone, 2-butoxye n (o]} (o]¢ a

-22. The conbi néa | on%ﬁél"ﬁx@gn\?'%ﬁaﬁé@o@ﬂémy ﬁ‘gﬁ%aé?ro%}ﬁggﬁﬁ)éfgfb g‘tﬂjé @83%?%19'“

to any precedi teghpdrature. A2dearAelibw soiitiomaak obtairedibyithg ead obtHis stepr ai ned-wi t h
a first reagent, capable of 2 0 causing a visual change upon reaction wth
a second reagent. 24. A blister pack according to claim 23, wherein the oil

is as defined &m anPréﬁarﬂlohldﬁnéltﬁyl rédcernbihdtion 5 25. A blister pack
according to claim?23, erein the first regq%ﬁnt is..as defjne %n cl ai m 20.
iﬁe‘ﬁf“

26. A bli&Per ﬁack A%@dwlcﬂfﬁgeﬂmdr%d WRfRded tosfh0amlof Aiiconecl) andattirgd
inclaim2l. 3Qej. - 27. Use of a blister pack |n accordance w th any of
clains 23 to 26, in a tanper evident closure. -

. A3. Al Ly. AFH9e(@AnLy Themixtum washeatedirdjrently using amtm@atmy\dmpestm Thy:
01 YUG 2

& +, w~xsnid ZLﬁemaﬁer f]u(r:%aﬁtgg]wcaé rcba '?:8 "c"é é% ed ?ca] ca] ca] ca]calca] caJca]c
a] ca] ca] ca] ca] U] cdhe apixtats was d:ai@]'ncmw]ow]a:waw bathaandsleﬂf cool down to room

ent ool absn\ daleal e b TR VBRSOV LSk
f{[ffgo/i ;/Mgg‘&fi‘( | \gr mg be Yyo a]:mghag%ma@faac]hcatptsaaregherah?@]ddayeﬂa']?c ?] ex_ni]atw}lum]a ;: a]
73 000D 111 Coo o RS AR PG oA et Eier QS o Lt B Rlfes el cpihbiRupa of 2l c

3188 g] g g] cal] capoidén péliow aotdur AMhisdambinationaorkd argdapetpads that Hadd be&bpre6eateds Us

CX: 1 <\ <<=>20? VBB SRPHMINArYdq 2nd phandes cRRHE I ¥ESRa] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] capgal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! >@ @z-AAA&BI BMBNBC
BdBBB- CKCCC=DDDETEEETFG*GgGGH] | f 1 { vgl gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] C
a] ca] ca] ca] ca] Eéi'ﬂaﬂec,ea] ca] ca] ca] caU] cal] ca] ca]ca]ca] ca]ca]ca]calcalcalfll"J

Preparation of mixture of phenolphthalein and bromocresol green in a 3:1 ratio was
KKKKKCOLNYN PPDQRR?Sf STJTT'I},)AUUUVr VyV| wr mhc”~Y] c] ] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] ca] EBtFE‘&Fcaﬂ e&wsa] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]
ca! yVzWCeWKYYdgy ZZPp i lok B@tbhh\él\wdré hhb@d\gﬂbb’\rﬁl\%sih%ﬁ@&fiﬂ fm¥arestFalic al

ca] ca] ca]ca]ca ca] ca] ca] ca] ca] ca] ca] ca] caleca ca) caU ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] capbal _wgll."The mixiuse was strad farganipmtes. A clear colourless solution was obtained.

ijljLjjjnmkkkul I ca
] JcaJU] JcJaJU] caj caf g] ggf cma{ﬁ:gﬁéﬁ?&’ LI%FJC ?J@égﬁg@%ﬁ@ﬁ%}n@m%%ﬁhﬁgcoy
ppgagrrrs~sst\t kndjatlrm&wplkf [V]] ca] cal] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] calca] ca] ca C
VJIWVI/W\I\}Z]XX} yy]z {Fl %%?Eé#lée?}&?% @ﬂhg %Ja?e%%ﬁn%& ﬁ!)t &1:83& ?%@ﬂe mixture was left
v{zupkf a\ W] ] cin] tha]vatgrcbathabc 4D whéahma]esaf]lltra]:mﬁmuat]ls:aunrmg] Chisl| enhihces the] ca
] ca] cal ca a] cal,ca caL%b a] ca] calcalca! O1f H*YL: 109%&' ()-  10%& () -
U 109 () 910 '°P;°rf'5 ) 10%&' ()- 1) 109%& ()- : YiK-g

10%&' () - s10%&' (4)) 10% (ﬁlxtufél\Q&&re(mowgl from the water bath and left to cool down to room

IS RS NS B ik 8 ek

this step

-12-



1098 ()-*109%& ()-!'f 109& ()-yf&L0%& ()-$g 109%&' ()-0 & ()*+}~SH=SH#-#10 10
10 10 910%& ()-, L10%&' () -t 5f

10%&' () - WoILPIBMY&' () -!31) 109%& () - +, W dBSH=S#- #10 10! N ‘p¢@eBosh12F

10%@& ()-z10%@& ()-3g 10%@& ()- 10%@& ()-L9! 10%@& ()- TadESH=S#- #10 10! &g
Lo (2 L0 (R CLoTAGUE: L BB O LIRS0
10%@& () - 910%@rdmockEdstBreeh wiEHHE8d (N 450/ nfibf sifdidnedn ORI TR EERitidns ere
109%8 ()-ss-10%@&' ()-!> YSHI09%&' ()- ! YUSHI0%R ()- $ 10%@&' () -~ -#101
"L109%& () - 910v4henmixed @nd GEpred Gheofinakselption eajoymnas faint yeypwoTals Gambination

f X9~ @H# @109 0 ' I ) . . .

(10%& () -1" 10(&6‘?@?"( T Wgﬁ%éﬁhﬁ 52 Ae-Yepisd Wi sofium ydroxide and changes

100& ()- LSH10e@o)tollighOWRuYs.- L10% () - QDdE~ @S,

10%' () - g* @LO%: ()-) 10% ()-' 10% ()-s$g

10%&' ()-y" @10%: ()-H(, -./O}rg\ =S#LO! 10%@& ()- 10 10 10:

10%' ()- @ 10%& () -1 X9' F/ (10%' () - ! XF/ (10%& () - O} (w+! n! | aBg\ =S#s10%@& () - @

H10%@I8 () -1 @10% ()-Y 10%@& ()-s3 10%G& ()- GOUGE ()-!["""| ## $dEg\=SHL!z

10%4@& () - S10%@& () - 10%@& () - 29- #10%@& () - 10U’ ()- 10% ()-f

$[ $$$96 %0@Bg\ =S#! 9" * @10%&' () - s( 10%@& () - ' 10% () - %

10%@& () -5 $10%@ ()-" L0%G () - YB&&&&( (((dE:/ 10@ 10@ 10% () - s3

109@& () -2@10%@& () - OMLO%@&' ()-/z 10%@& ()- -109%a& ()- (((C(CCC"(xY:/

10@0%& () - S10%: () - FLO%& () - 910%& ()-! 10%& ()- L10%& ()-

10@(, (5(9(C(M N(e;:/ 10@ ?+D

TS100& ()-}10% ()-}10% ()-1 10%&: ()-}L10% ()-}N(\ (d(h(of
(((

i ?2:/
10@) ?+D ; 109%& ()-}10%& ()-}10%&' ()-}10%& ()-}10%& ()-}u :?-/

t (u(
(C((
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10@)’?+D 109 ()-}109% ()-}109& ()-}2109& ()-}2109%& ()-}(((((((i?:/ 10@)?+D
; 109& () - }10%& ()-3}109% ()-}109%& ()-}2109%& ()-}(((((((i?:/ 10@)?+D

 109%&: () ~WdQYBodabs } 10%: () - } L0%&! ()-310%& ()-1(()))))i 2/ p¢@@pozil7s

;109& ()-}1109& ()-}10%& ()-}10%& ()-}10%& ()-}))%)(),)3)4)i1?:/ 10@)?+D
109 ()-}109% ()-}109%& ()-}10%& ()-}10%& ()-}4)E)NRY)])™Ni?:/ 10@) ?+D
,10%&'()-}10%EL(P)|M310‘V& ()-3}109%& ()-}10%& ()-}™Mo)w{))))i?:/ 10@) ?+D

; 109& ()-}109%& ()-}109% ()-}10% ()-}10% ()-})))))))i?:/ 10@)?+D

; 109&' () -} 109%& () }100& ()-}109%& ()-}10%& ()-})))))))i?:/ 10@) ?+D

:109&' () -} 1098 ( Afoer pviHe QOGO (ure b&lﬂ%ﬁslﬁd o h%lbg)cbnt’éir{md.ﬁ@litarrﬁhck and

a
 Too (- %18%4% %%t%é& et pabi comgaing a it rageptniia (s Pids 9 Ik o
; 109& () - }510%% éhm};hﬂ%ééubb&%obhﬁslepﬁé&oﬁa réageﬁf* aﬁwwhéf*e’in f?rs{opbﬂ@g)éfﬂé
109%& () -} 10%& 109&' ()-}10%& ()-}109&' ( LRSS @ ) 2+D
109&' () -} 10()/&*((5}"9 Tapsres)the blistgr packy m!my(qxppsmwhlﬁ fl{&tfﬁagen 1o #9 second

Sf}iii%& g ()- {5t rhifshebine Ry Eeiial i Hidhelgtsiapel e closue
F109d#& ()- Flhasbeemmapengd.10( 10( 10( Fs6 10% & ()-/}000D111|[:vU4 10 F
F10%4#& ()-F F& 10%#& ()-F F109%#& ()- F FL10%#& ()- F 109%#& ()- FI

"1004#8& ()-f11C222833|[:vU4 10 F FL0W#& ()-F F ! 10%#8& ()-F F 100#8& ()-F

FO10%#&'10 - R.10%3A¢&Iqsure Beddiig &0 (Jaid34,E4Nares| they EUbstrate changes colour in
response to exposure to the first reagent.

3. A closure according to any preceding claim, wherein the substrate carries a
latent image that is developed upon exposure to the first reagent.

15
4, A closure according to any preceding claim, wherein the closure comprises a
cap and a cover, a blister pack and a substrate housed within the cover, the cover
being transparent over at least a portion of its surface to offer a view of at least a
portion of the substrate and/or the blister pack within the cover.

20
5. A closure according to claim 4, wherein the cap is a fitting for a container.

6. A closure according to claim 5, wherein the cap and the cover together form a
child-safety closure.

25
7. A closure according to any of claims 4 to 6, wherein the blister pack is ruptured
upon relative movement between the cap and the cover.

8. A closure according to claim 7, wherein the relative movement is in an axial
30 direction.

9. A closure according to any preceding claim, comprising a number of projections
that cause rupturing of the blister pack upon first opening of the closure.
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10 F F 1094#& ()-fF Fs$ 10%A#& ()-yF F'z#1094#& ()-F Fs!310944& () -
F1094#8 ()- Fs 10%4#& ()-55D669777|[:vU4 10 F F3 1094#& ()-F

F, 2#1094480(02/09026010%4#& ()-F F- 109#& () -z F, 10%#& () pCT/GB02/01775
F*#109d#& ()-78U8888888| obU4 10 FLL! 10%4#& () - 101#101#101#F FY; 10%#& ()-F

F@B10%#& ()- Fgd0% 0

1004#& ()- Y " fm#g&?'@‘if":' ﬁ?ﬁ*ﬁ@ﬁ&ﬁ% é@@‘?ﬁ%&?@e(‘?%ﬁ}a'ﬁ‘oﬂ/&‘ﬂ?mmg a
Fs109d#& ()- ; Xnumberef|grojetlibnsFoifed 408 indadralparlof tRe@a® () - F Fs109d#& ()-F
FL109A#& ()- Fy#109%#& ()- Fs&LO%W#&' ()-<=k>>?u??|[:bU4 10 F F 10%#& () -
F& 109%4#& ()-F F$ 10%4#& ()-F F #10%#& ()- #10% 1# & ()-

F #1094#& () - 27 QOB-dbsure ecdlig tdlany Hiedeting ):lauﬁowﬁé}%i#&le( ¥irst reagent is
F, [10%4#& ()-F E-10 %1#% (p) F, 1094 #& 5 F*ZlO(V% - =AAA&BI BJBKBLBWVB| [ NA4
10101#101#191# $ESQYes Aisrersed qestsp g8 carrer B'dlo%i#& ()- F@10%#& ()-
F3109%4#& ()- MBNBcBABBB- C| [: NA4 1010 F 109&#& ()- FLOYE#& ()-F Fl 109E#& ()-F
F's109&#&' ()- Ff109&E#&' ()- Fs109E#& CKCCC=DDDJ| [ : NA4 1010 F3109&#&' () -

F& 109&#& ()-F . 10c%é¢p(|§ssweqtccprd1m@,chg:@u whgga;q;m qayner fluid is an oil, preferably a
F10%E#& () - DETERfHErA dr's eﬂ@éipor’: m&%@ﬁﬁg@ofy F3 T #109&#& ()-F F

109&#& ()-F FL 109&H& () - 0VEHE 10%E#&' ()- G GgGaH 11| [: NA4 1010
F, 109E#& ()- F3* SH10EHE () F Fs$ 109E#& ()-F F3"SHI09EH#& ()- Fs! 109EH#& () -

w3 iov o 1§ B oo HGRIRARIR A CE 12, WiBrgh s Eerbt st atanime

"10%d#& () -the|graupdansisting of sipnd (Adlitding ﬂuorlhh@étﬂdﬂ&o(\é} petroleum, glycol, ester

F |l
F 9! 1094 #& Ad 094 # F 1094#& F
1094 #& () - l(:)@ﬂ ﬁ@%%@%%hefe%@ﬂ%%%‘i% CBPPDQQ?R| ,(6~)410E#
FOAOVLAE ()- : " SHI0WZLHZE ()-2 SH10% 1# & ()-7 F 1094#& () -2 F@#lO‘%i#& ()
F 10%4#& ()-R7Sf STIT ALL0E#. FsO 10% QUAH#& - 1094.#8&' (
> *8#100/&3(1;)#(9& d‘? F é’%&&%@c@d'"ﬁ’a"!ﬁ&%&&%)ﬂ?ﬂ UBMRRS ?Caﬂi'fbfiwd hg§a
1094 #& () -158T KiR&thEfc (Viscosiyl QA the (rhn e F&fl@o@(ibﬁoﬁ%“/s F& %%2@ Ereferably
F1SH1094#& () - vwé V/c VIAKD @%}?&g &#10%5#& F 109

L00EHE () -y Fy/< 1 8 DR, mast OIS BER SR 08007 mta 101
Fs109EH& () F 109E#& ()- F 109E#& ()- F Lz#109EH#& ()-g Lz#10% ! & ()-g F

109&E#& ()-ZP[ Y[ ¢ [[6\|[| A4101# F@ 10%EH& ( w% F$109E#& () - F, # 10%EH#& ()
FI' 109&#& ()- F! /Eﬁ f(syre @%cpm)@@&@ chrin @\ whesein }qe[summe@#s PeStreasg mith the

10on ()] 1115 ”“D“E“& 4 oy QARG o boatOVIALRS B Booent, eyl sprpy

F310%E#&' (30 Ffonatedwit a@olutlpoowmwo IEQE'HG\H’\I AW ~ bA410E# F F"10%
& ()- F 109%#& ()-S F 10%#& ()-f F" 910%1#& ()-

FO10%d#&' ()- 10E#10E#~_ "~ q "~ | [: AA10E# F310%#& ()- F 10%#& ()-

FS10%4#& () - F 1894 #& qosure-ad@vding t¢ any praddingtiaim, whedreinlth¢ E6derDisagent is

Ilzgoo/%/zﬁ&( % ; %Ec é%g&%%g@\ g%?lg ééﬁ%d%fﬁgﬁ&é(‘i&%%# %n{c)allzahs an c|)r%)rga 12: afkalis.

T3*#10%/ & ()- @' 3*#10% & ()- F L$ 1094#& ()- FL$ 100/<1#& ()- F

"10%d#& () de o/ FL10Y&# 101#101#101# Fl :
1094 #8& () - 24" 10%&%&9%3“&&5‘9%%'%’9&6 »(NheLeih srelc {“f reagsy! ?—"ac'ﬁse'eéted
g#10%#>8& () - y fForﬁWel&S oﬁdnsus[ﬁhg oflSihsc; hyrrochioYic i@ Aadaric) cutthﬁ{aIlc benzoic,
10%s& ()-z Fy 10%3#5& cg%%@ Chwhh 1 |[:tS210 F FLT#10%s#s& () -

10%s#s& ()- Foy°Rd H '{ proploniLAaGie #>g' () -y g#lO‘%GNG& ()-y
ijljLjVvjjj{zoet 8210 F Fs' 10%s#s& ()- F s$ 10%#s& ()-f!Fs$ 10%ss& ()-f
F#10%#s& ()- F ! @O0%#s& ()- F 10%s#s& ()- j mkkkul | 3m [:tS210 F F3
10%s#s& ()- F21s#sk C{gswq:ﬁcqqsdwsst& qI3ims 16, wheseins the yecand egggntsia’ 4r) alkali
F( T#10%s #5585 () -sehsbh

F LI 10%#%) R TR Ie gl ediing EF‘E’@JHEZ%%&%%E@]# Ehfdrodde, sod

" FsMLO% & () - Fbiearpanate. caigi l#n@:!&bpmiﬁ, FalCIHUW/hMm(l e, cajgium m@m&a(e) agimonium

109%#&' () - NNYOQYPSHake, Vaiidfdnium BicaliBiate, (amionii :chfdg&lcfe) "Potdssium carbonate,

potassium hydroxide and potassium bicarbonate.
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104 & ()- F3&"10% & ()- Fs 10% & ()-f F "s10% & ()-qgqrrrs~s|[:vU4l0 F F
109% & ()-zF F$mMO0% & ()- F, #10% & ()- F' 10% & ()- F 10% & ()-

FL0% & ()wo%shbdalsl uuu| [ : - 410(F F; 10% & ()-F wYS5( 10% & () pereakedaies ()- FO
10%4& ()- F@ 10% & ()-y F*10% & () -uuuuuu vwbA410(F F FY 10% & ()- FX
#1094 & FF f 10% &

FL 1o§/( &( % ) - i 10( 10{8w MWP[“E@TMQ#O ﬁﬂg’ Pigrsging claimsmhergin: the ficst pgagent is a pH

L0%(& ()~ F3 1046ato) sclbEwd 1Rt &hd broun c&i%%%é‘oﬂnéfh%%et{ Rhyrhol/ ¥idd )fegn
>Y1) 10% & ()-z F3 LO 10% & ()- F CY* #10% % 109
FI1#10% & () - y F| yellewameihy gran evbm:rcpqns@m .&nqt ylLed;clzlon gol(red, tmomothymol

.10 (}/508/4( f‘) ( zJF Ed%gé?‘pﬁéné&%':dlg%g)(pgﬁ% pp%ﬁcf%ﬁ}{é?e ri %y@i%@%@ﬁ%hgaf in yellowR and

Fy- 10% & () -3 S |indigessacnireF2109% & ()-F F s0310% & ()-F F . 10% & ()-F

+*f#10% & ()-@F % 10% & ()-g FO!f#10% & ()-zv{|[:vU410 F F210% & ()-F F
.s0310% & ()-F F . 10%& ()-F + *f#10% & ()- @F: 10 & ()- Y3)10%(>& ()- @
Nor mal " " Headi nq201l3] cA cladamdacaprdidg ¢d ahyiesdlavgs 33]t0"19, Mewdéin ahd Hitst reagent is

" Headi 53]c" " di 73] c” Heading 83]c’ "Headjng 93]c"A
‘Detaul s Pat agr AATaRSR 5 Eeret B iiH cORbSHiaHoR & DONYBNT 16 AN RAATe PiASH

$9 " (NCu(((() 4) "9.5%)tb &9, st pietbrédly 198 16\B88: 336t loNNREINAPERIME bf carribeiRuid.

i ] 3mmg~suwxF|}[{]”_" abcdef ghij kl mopqgr st uvwxyz{|}~6Ti mnes New

RomanArl al Glrier New'h Root EntryWrdDocunent be
#EU& () * +, - . [ 0223456 éRBure according to any preceding claim, wherein the blister jack contains

>’>@\BCDEFG—|I J KaLI\s/[c\)IIC\?Zn %L%Yfzrgr\n] ’:\he\ abcdef ghi’j kl mopqgr st uv dy }
group consisting of alcohols, aldehydes, ketones,
alkoxyalcohols and glycols, preferably, propan-1-ol, propan-2-ol, butan-1-ol, butan-2-ol,
butanone, 2-butoxyethan6l, octan-1-ol, octan-2-ol and propane 1-2-diol.
15
22.  The combination of a container and a tamper evident closure according to any

preceding claim.

23. A blister pack containing an oil entrained with a first reagent, capable of
20 causing a visual change upon reaction with a second reagent.

24. A blister pack according to claim 23, wherein the oil is as defined in any of
claims 12, 13 or 14,

25  25.  Ablister pack according to claim 23, wherein the first reagent is as defined in
claim 20.

26. A blister pack according to claim 23, containing a solvent as defined in claim
21.

30
27.  Use of a blister pack in accordance with any of claims 23 to 26, in a tamper
evident closure. '
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