TAMPER EVI DENT CLOSURE 2 Novenber 2005 Field of the Invention The present
invention relates to a tanper evident closure for a container, and in
particular, a closure that acts as an effective anti-counterfeit neasure.
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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 concem.
Animportantissue 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.



2 November 2005 According to a second aspect of the present invention,
there is provided a blister pack containing an oil entrained with a first
reagent, capable of causing a visual change upon reacti @howdntier 2065econd

{ Sﬁgg?t 'ev,ngnf‘ PPTO )ﬁgg rget?ﬁ SIQC‘%)r ovpé S 3PRE p}éggr?trfﬁ\)eﬂ F‘heFeQS Prodided® 2

a es a Vi sual to indicate that
the closure hashsha@udmmamm an ar@tranmnm afirdh eeagemmpaht&\qng\émg@ visual
irreversible. The bli sterf@ isS O &Qventlonal structure such as a

pi ece of ther moPYIFEHEO" IF4 aB%%H%Efago a substantially flat material to
forma closure. Prefgs giproach tahen inlthé preeent raektion ntprpravisie adamperrevident

encl osures, adapted to retain n..
blister pack céﬁﬁ%ﬁ@a arog‘tdﬁbzp é’“@ﬁ&' X d‘éﬁlk‘%gﬁ?ﬁﬁf"g‘f%g bgé ?er%lalpéckt Egs
?egﬁgtg[ggg \|N2| fﬂ?f]l;ébw]tt{aé tﬁﬁ&dcf@ﬁg@lﬁ@’fﬂvﬁglbﬁf the closure. Blister

i fficu ore S
t he technol ogy not W%'PS?’%Q?Pﬂﬁvenﬁg'ﬁr?@%tgﬁggﬁ q%%fpgec%&@emggb‘n%f fi cuI t
to refill and FARsRRborRMeE% b kultemtiangaat muﬂtnmrte@bnanmeome mrefeaaw mse er pack
is therefore an effective 15 way of addln rg) 8
design to nake Digpl F?aébt;‘?%‘ﬁ‘s%‘\%‘ﬁ OhBPE eﬂF‘f’?"ﬁ 2 p?‘%? "%{?l% %%Wﬁ?
EL:L?LSM y}l_lot heMotPé bkl #elbliéter pAK Eon@firs aomgxe @lclogurei si bl e pri or to f i rst

lows a user to see the v
of “The i Tst and sefeiaol.dmgutececetps mBeBpRct yli‘%gw‘fﬁé‘?%?oe#@w@@fea“ o
formed froma spd fighke m‘&hﬁédhablogyapab.b@t taf'eph@ﬂg)y rhat countetfeiters. dvot ofily f | ui d
contents and, in particular, oil nts SH&t pack
is preferably S%th%’i‘!’?‘aw Rpt ‘f‘"rdalﬁéba&?@ﬁ*ta '?"6 e(/P%‘ﬁ% 59 Ye&hg 'c‘#ﬁé*e ﬁl Bf’y t he
Eloln:;[ g{l ﬁgc‘éf nr?/?é(a%rmédt ri|‘a§ t@éﬂtn&uél}u@&tﬂﬁ?étius@&if @blisér p&eﬂ tedtemiorbtansffed:ttvegr oup
ol ytetrafl uoroe ene, acr te
pol yvi nyl ch$or |%°%‘?ﬂ"}ﬂﬁ°5‘?ﬁ§9{é" the Blos45¢ g,%ségn%fﬁglfeeregl}g%foggp qﬁ(ﬁg S cone
ngit :T;)S/ bgn](cjoc#g,rﬂ&gfa@ﬁﬁ@ﬁ“ercopol ynmers and g1xtures t her eof . The bI i ster
rmed fromo - conpris i £ion
ultra-violet filter$ ’efﬁ@f"é'r”l"r@{‘§teﬁlﬂq?%&'ﬁaﬁ?ﬁg?(arﬁ%v'glb ﬁgpoﬁpﬁ%é\!ﬁﬁg ggr 0ss
the surface ofgibleaBéras sl the péuasihange eausedurmntreaetion ¢fdhe firsk pdisecandl ar
oxygen barrier materials 30 are preferably incorporated in the seal ed
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al cohol (EYgH). Theseeplistsreatk ioprgtpenlyfforored from a suitable material capable of long

term retention of fiuid contents and, in particular, oil based fluid contents. The blister
pack is preferably substantially transparent to visible light. Preferably, the blister pack
is formed from a plastics material selected from the group consisting of nylon,
polytetrafluoroethylene, acrylate polymers, polyvinylchloride, polyurethane,

25 polycarbonate, polyolefins, silicone plastics, and derivatives, copolymers and mixtures
thereof.

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 particulary preferred.

Preferably, the blister pack substantially prevents the loss or ingress of water from or

to the enclosure.



penetrating the package. Water barrier materials are also particularly
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20 * Preferably, the closure comprises a substrate that carries the second reagent.
Pfeferably, the substrate comprises a support, preferably an absorbent pad.
Preferably, the absorbent pad offers a degree of rigidity but remains compressible,
and should preferably be able to absorb and disperse a fluid substantially throughout
its structure. A '

25 The supportis preferably formed from fibrous materials selected from cellulose
fibres, polyacrylonitrile fibres, polyamide fibres, carbon fibre and mineral fibres. Ina
preferred embodiment, the absorbent pad is manufactured from cellulose fibres.

Preferably, the substrate is pre-treated with the second reagent. The substrate
may be impregnated or coated with the second reagent. In 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.



Preferably, the substrate is pre-treated with the second reagent. The
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complex fr Where a precipitation reaction is utilised, the reaction of the fluid with the
indicating means causes the precipitation of a visibly contrasting material at the
surface of the indicating means.
Where a complex-formation reaction is utilised, a visible change may be
55 effected in the indicating means by the formation of a metal-indicator complex from

a metal ion solution and a complexing agent.
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 firstreagentis
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.



a metal ion solution and a conpl exing agent. Were a hydration reaction is
utilised, the indicating means nmay conprise an anhydrous salt which
undergoes a visi bl e change upon exposure to an agueous SRbvetibenz0080 Most
preferably, an acid/base reaction is used. Preferably, the first reagent
is a pHindicator and is selected frdAPeAose comoni y used. Sone
preferred indicators are tabulated belowin table 1. This shows some
phyS| cal characteristics of the indicato S., L0 _a0ueoLus an.Jw!tion, at 25C
Particularly p@?&gg}&sd i ndi c LGN BngY & pHar PABEF&@RO| Bdsedm met hol red and
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2.9—40 3.3 |red yellow
methyl orange 3.1—44 4.2 |red yellow
bromocresol gréen 3.8-54 4.7 |yellow blue
methylred . 42—6.2 5.0 |red yellow

10 chlorophenol red 48- 64 6.0 |yellow red
bromothymol blue  |6.0—7.6 7.1 |yellow biue
phenol red 6.4—8.0 7.4 |yellow red
cresol purple 74—90 | 83 |yellow purple
thymol blue 8.0—9.6 8.9 |yellow blue
15 phenolphthalein 8.0—9.8 9.7 |colourless |red
thymolphthalein 9.3—10.5 9.9 |colourless |blue
alizarin yellow R 10.1—12.0 {11.0 |yellow red
indigo carmine 11.4—13.0 {12.2 |blue yellow
20 The indicator is generally entrained in the carrier liquid in a concentration of

between 0.1% to 10%, preferably 0.5% to 5%, most preferably 1% to 3% based on the
total volume of carmier liquid.
It is advantages to provide a stable solution of the indicator in the oil. This is
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-bytoxyethanol, octan-1-

ol, octan-2-ol and propane-1-2-diol. A particularly preferred solvent is propan-2-ol.
-5
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preferably coated or impregnated with an acid or base, capable of reacting with the
15 indicator, present in the blister pack, to produce a colour change in the indicator.
Preferred second reagents are selected from organic acids, inorganic acids,
organic alkalis and inorganic alkalis.
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 orin the altemative 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 theindicating 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.



solvent, or on the substrate. In practice, it is difficult to exclude
water fromthe blister pack, thus trace anounts are usually present,
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substrate) ;pot \.ﬁfﬁnaty@é nfhelnit@l doAgiiredtiran abslrbent ead, effects an ipyersiblacolow! i st er
pack contains the I ndicator and the support co | ; ent .
Preferably, thec"@P%JP\éc‘%‘r’fﬁP?@&vmﬁmﬁ quﬁ&ngu@%@gé:?m@ﬂ%s?ggﬁe}gwg%osure
and 30 the indjgAbd slarmpRAstswilheTREdds N s@Eksitivedyidificut B 8 oouskerfeltado eyfler
bei ng transparent over t least a, portj i r i d@ Vi ew
of at |east a p'éﬂ?'i%'%?%%ﬂs"?‘ﬁav%céipﬁ'ﬁaérﬁ)cg{?g%hse &v@tﬁ&naf(t%ﬁge%%\?gg .
Preferably, thepngauidbedo patriewramarsfentlilistgr and guatisomientradg Filllgg agplister

coma 'y el &hgﬁrb ;?pacl%v?ﬂf\ e 2RLY u nighf s5ERaREbk WARN FAKE rebiRERNVER dfifiuld anehi | d

ability to control the colour change to complement the branded goods provides a way
of building up consumer recognition of the product and thereby establishing confidence
in those products that carry the tamper evident closure of the present invention.

25 Brief Description of the Drawings
Examples of the presentinvention will now be described in detail with reference
to the accompanying drawings, in which: ‘ ‘
Figure 1 shows a perspective view of the components of one example of a
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.



-6 2 Novenber 2005 preferably, the sealed enclosure is ruptured upon

rel ati ve novenent between the cap and the cover. Mre preferably, the
relative novenent is in an axial direction, Preferably, 2Nbgnteps005e
conprises a nunber of projections that cause rupturing of the sealed
encl osure upon opemQ?ga“Gf‘DFP@PBPBsure More preferably, the one or nore 5
proj ections are for pd as) @M fik8Q R cdoher®d oftanCxample el aagmpdr evideits
exanple, it is preferred that the indicating means conprises a nunber of
apertures that deue Vie achesdanse wjtetie pipsent§wetRBt upon opening of the

closure the proj ect s et Gonddieo o BRel bidtées cvarsaibamsias ahe

fluid. According to a third aspect of the present i nvention, the
conbi nat i on sof mewcz[p‘t(andalcm@rSand a tanper evident closure according to

the first aspect of frpe"tg%‘a%’r%d Ibhs‘ile‘f%”&&ngﬂg AWy TP RIurbrdianY patamur e of

the present inventio mar | used as an
anti - count er f ei {0.gmepThe blistet cansistsi of ahardputp!rﬁéJﬁlhﬁ%@@f 7 maleriggreh 3. PRhandhe

preferred embod HEah vyt AE nERBSHAR shHGRUBRE A Sime rahdill dhd Hbe WbaruY ouoht

into contact 1534 em cal contained in an absorbent pad,
effects an i rreuadswnbé membtaoeus pundater@uring Hiepeminaf thecdiatse! W’?'Paﬁeﬁ‘éﬂ cate

to a consuner t Q}‘éf Sﬁnf?ﬂﬁﬁ"@éfa previ ously opened or tarrpered vmth The

desi gn maked it" a counterfeiter to cover
eradi cat e the visi bl Theefifsediest padrB iparavided taaabsotbree eententsah,the bl%%frﬁ@‘r feiter

l|d d hi . d I b
ggg A g'Z grehing. c?%foé?oﬁg}ét udtﬂsaexérﬁq‘?é %G%E&Bem phé%ﬂcg%?%é%ﬁa??@(tggi

whi ch nmakes rephHae &tsemmt:veroyexdosmfe ouhe nq%»e:mlraibp plister 9( t9 ange elow 3ad col our
change to conpl ﬁ}e{%t t hgktﬁ& gurg(ﬁggﬁe gﬁé&e%@pg@y ma?f)e Ridlé 6 giger!P

consuner recogni uct an ere est abl i shi ng confi dence
in those prpsjuctpalpldflmbn reastiss, Drmhétfamehenemﬁté@qﬁtAéleﬁﬁi?ﬁ@bﬁﬁrb‘f%éa‘bﬁs@@%nt

invention. 25 Brief ﬁﬁl&eq}b QN or éégﬁed@é%megg&r@ﬁWr%%a@feg&befrigﬁment
B ed i

invention wll €scri etail wth reference

acconpanyi ng dr amaiddfse assambliiof the cloisgar B 530%6%95’9%069‘%56\?@‘[‘7'6‘@ dRIBR B t he
conponents of o é%st@%@é%ggc.@&e%e ihBARShurE ¥i 18 Bhiste? QR IR pbrSal € helcdatente Wi t h

the present inv 1"on ures 2 and 3 show partial cross-sectional
views of an assdmdpéafd t anper evident closure in an unopened and opened

configuratign, respegfl VELY caff 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 openthe
closure.
The cover 5 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 5includes 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 ih 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.



Figures 4 and 5 show partial cross-sectional views of another exanple of a
tanper evident closure in accordance with the present invention in an
unopened or opened configuration respectively -7 2 NoverbeimueP9sus

Det ai | ed Descriptio Fi gure to 3.illystrat

exampl e of a tarrper sg@hl@?he ?%F\@d%“ﬁ%’%“&%‘cg‘ﬁ é@%&ggg\n}% ? ﬂg‘%tﬁ%p% s'gé(;n

i nvention. The @th@meﬁnooram@dsrusseers tﬁeddmmélww@uhéjharmr@ﬂ dozvynammgsor bent
pad 3, a 5 screw cap 4, and a cover

h
contains a ver yneRe(ENe FENG YR Its l”lacﬁi‘w'g’ Wa“?" ]Etheﬁcro"%)ré ‘@Jng&%d tﬁbal%E%p?

consists of a hpg glistudl Bie a%?&bént ﬁ@ﬂﬁs fen plab@d igsidedthe Guerts ateto;P&'[hahld;tera much
t hi nner nenbranous seal nmade o be descri bed

bel ow, the ﬁenb? within the Cﬁ‘{}MCThLPrSéE?WcR?P |4d§1tht9g§’°?§5‘émt%@§1co\feﬁé bYPEEEPE21 to

rel ease the topuLi ihifngHat1aRhm&d bylteschiw Gbaintda f:réimnawéogw»&aamprqomw i s
provided to absorb the contents of the bli

cl osure. |n thiwithikthagpyer 5t [Race thisgpi3iing rﬁ‘&% %‘g? ﬁ%‘iﬁﬁﬁ‘ﬂ? gg@s'”% '?Jﬁ@@lﬁt t hat

i s sensitive tog féﬂ)’%ﬂr@ ttfeQartn!%? e{nhé’dﬂbl@s%tﬂ‘ﬁ@adyh@r dpblicatierto @ tbtlechange
col our and ther eby 'sig

he cl osure has been opene The pad 3 may
be nade of paper, 1§hpLﬂ"pPef%\@ﬁeﬂt:Fr‘PSU§9I1d§f"i‘%d§038?m%i?h@'r C%M’W?"Bee?ﬂv hg't”erl al .
A preferre abs?{:}l@(ﬁmseQﬁ%ﬂbﬁor@@@con@%dﬂblyﬂ'@édwéﬁ&ﬁ fhbbﬁ;ib&antltﬂat daring
r

preferred t e absorbent pad degree of 9 & n?;/ac L](S t he
assembl y of t hethislpseagssethe Hewnytagifiotse Spacys B@%@fﬁ&ﬁ%@%‘ tie 'P*W‘sé!‘ YPee of
resilience to f@x‘é'ténlxﬁe’?g\ﬁdetnh&%s'ufé' 1tHa§|beédJ§:§'éWeQ h@ﬁelﬁé&iehbé Ei’ﬁdy&:tfemked

di spersal of the contents er eof he screw Cﬁ to act

e
as the prinmary seal lafopgraien.tthe CI‘?&%H”T?@ %[“p'td?"f‘%‘?ﬁot |tﬁﬂl ?‘*Prﬁfé@&b Sheck

portion. The SCEfinfdéhc of i Eéveﬁs OfM éabwgaféauvmmmm'mm&/emhw the
cooperate with an agerture formed in the agsorbent pad gwbg ge |de a
means of purict urovens tarNgBes e aaleselplings 7 pged DR g SFEY AR be 8 %en the

screw cap 4 and érlfé%oﬁsog%éméd byl 1he oswre\s.rﬁ@ﬁnéou@bsme iblitérizlie supurédnbly atie
serrated crown 5

i nterlock requi P@iPCP‘?ﬂ & qamep;:rq ?‘{9 Sg'g}r‘-l‘rrﬁg‘? g'gdethg F‘H&‘iﬂ? of ﬁ‘f%gs'?:%/esrg eggélds&%ae
transparent ovekpeadpsbrBértbad3 RReréty®fedting Iatcﬁa@etitefdlow.OAteInabMe, taesetaining
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.



col our change in the absorbent pad 3 to be seen by a consuner. The cover 5
carries a tear strip 8 to stop accidental activation of the tanper
evident closure 1. The cover 30 5 includes a "femal e" sepnai&shesbsysn wWheel
9 that cooperates with the corresponding male crown wheel 7 on the screw
cap 4 when the cl osline ptesert ifientsin ppedesda tAmpesi ¢videple clogse d MG itrs det ai |
bel ow, the cover 5.is als oyi | i et I to
receive the bl i'@?‘gp'a%l,y %ﬁggg)oe%tcg%g' ‘Qggg}]ogw@%tﬁ%vérg‘g)gﬂ% &g)%h%yg%er 2005
To assenbl e t haahparpewitre i the ptefarted Suanepld, thet dnengsiu eplod offersfaihighly yisitieed open

side up. The therma-fqrned blister 2.s t insi | har d
shell down and "Bc{‘f{}%owﬁ%ﬁ“ gﬁ%‘"f‘?&‘ﬁﬁag%ﬁ)'ﬁe‘f{?gél?? é&ﬁﬁed%dsg%\?lgggﬂfya\?ma lin the
cEver I5 thgg_ i $_u§h@ffﬂﬁ|'e$dwetces@gmbs ittvlaqfdiﬂﬁﬁﬂttgrg cPhrtedditentobeaver prabr3 is
t hen pl aced inside caver opn, top of the blister . [
cavity. The screé%?’@;ﬁ)‘ﬁﬁv'f‘@e ety F‘Eﬁ: yé@y\ﬂ/ic?‘l"ﬂt?#et't%ecg‘cﬂg\gl%g“sgaog@ b%ruse@gi ng a
mal e ret1 fzii ni ng ik 'bdmuah_&msmrbnétadn@yn thorbearpad. Cilipg4 biisterpaek Wit skquidssal e
t t . t t . .

Been snap 111 dupcISkapoin o euaricaipary i i Paises s sl "
(1:I _osu][ et{ ijst r qgg%nstﬁr?ft tt@lﬂﬂl?, s'g@&bitmitm batbﬁhm*eh byeanch’iSt\empameasseujbtheint_ cl osure

is fitted to a bottle 13 by screwin e coyer i.n se
direction 8Ato a coﬁhwwmﬂ"n@@feﬁhﬁ@g&?&%@cﬁ&‘ﬁ“t*°i‘%ﬂ"ﬁ‘%&ﬁ’f g'}%'?’gm%t
durihng_ thi Sc}n prrﬁé‘cihﬁﬁisr?h@rd@m&w drdne{n@ﬁiﬂ&th@@ﬁ#dtrﬁ:ﬂaegrsaubel@mweﬂmtheetth he
mechani sm ce e tanper evidept closur S en.scr ; e
device is readycvd. Bis (fafye © eFF%’BE’FHP‘i!” ?nﬁﬂéh%gﬂsé‘ﬂ{r’éﬁﬁbgf'}%%greg%es t he
te?rt_strig 8 frogn t Ings ﬁ:dﬁkib@wﬁe@cﬁhf@misﬁ? uthlngarcdmbs«sm&n pathieagemt toowatctaor |
relati ve downward axi a wvenent o e cover. n ] e
serrations 7 ca?t??r\éfﬁeﬁ‘if“&%e%fagwng rough A P H@vnpgﬂéq%e?\g%g)g é|i£lc'\)@§m3
carried by jshe gRy@her rédoghitidnaane eusfidyncetimihelpradstter 2 is ruptured by the
projection 6 carried on the screw cap and the contents of the blister are
rel eased onto the absorbent pad 3, thereby effecting a change in colour.
At this tinme, the rexampieesg ring 11 carried by the screw cap 4 engages
irreversibly with a second fermal e groove 20 14 carried by the cover 5.
This operation is signalled by an audible "click" to provide another
signal to the ceampeer that the closure has operated correctly. As shown

| ocked st ai® and- cartrirtioes SN RARRRPRUREN cap” Al bel t diopl aying ¢ he
irreversible col ours ehasigint bf tatale, haie dnd aitdpanidsvas poadeceddusing distilled
water. 200 grams of the solid acid was dissolved in 4.0 litres of distilled water and
stimed 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% methy! red solution is obtained as follows:

-10-



25 The closure is applicable to nost containers. Although the exanple
above includes a conventional screw cap fitting, otherfittings are al so
contenpl ated. Figures 4 and 5 show an exanpl e of a cl oszKéventbat 2005es a

push-fitting. The tanper evident closure 20 shown s. 4 an
conprises a covdr 225 ”}h@(\}hﬂgd'ﬁat?fé%ﬁmyﬁepWﬁ’eﬁdeﬁ‘ﬂé&‘?ﬂ)&f%&ﬁ%g@ﬂ'&

blister 23, an ﬁfm" pad 24, and a 30 screw cap 25 haV| ng a nunber of
proj ections 26. I's exanple, the screw cap 25 is

conpl ementary t@r ead@@lﬂmwhwﬁ h%ﬂt%’gnwd‘ymés'&éwﬁﬁ P?tPnH‘eé%m‘?‘%ﬁEqutﬁj%fs an
integral skirt o8 fé}Hé!h&Qn&’&cééaﬁ%‘@#n%&w&eﬁwémﬁr&xéﬁatermmmm@ﬁﬁeml y,
the push-fitting 5’7 IS screwed onto the screw cap 27 and subsequently the
entire assefbl y1d mansmapmmnnwugmrm he neck portion of a bottle 31. -9 2
Novenber 2005 mi %'W%'?bamta%m:o%a@m tEtRRLre in
which it is mrrégl ate r?/lwéﬁgé?édg%]a”@gnsurrer as to whether or not the
product has beeﬂemperatqmrﬁedeamnehow splutidnewas ebtainadely 1B A 106 thig HEPchBYge in
colour offers a t eatedt-with Hri/ keHdAé of RRRe 1
irreversible on@gcﬁqﬁ osur&lé)%hgé&gve@ﬁ Hg%;%%;? tF5 LIWI“'[ he'r1 nore, the design
makes it very dadidsarldlcharfgescdowduomyeﬂd“etptf@ to cover up or eradicate the
visible effects. The only way a counterfeiter could do this would be to
put in a pl acenent blister and an absorbent pad. Filling a blister pack
with a liquid iBxampledghly specialist task which nmakes replication very
difficult. Furthermyeg, idniop ZFbQ/S?oRh&esoq Brde rﬁ%\rs%te §J@n?’:@ﬁﬂiﬁﬁ;o§%t hat

it will be broken by any ar e I sasse The provision of a
tear strip nakesbtamedjaa‘fbilmlt to i nadvertentl y tr| gger the nmechanismin a
retail environmgpt dA8F tol 1756 i &Qj1iBshe’ R TBORMZ/E =R t he
cover. This fegﬁur e%o?ﬁzzok)hoqﬁk?%h%l&dﬂoacata%n tg t“e cl ogb\r/e has been

t anmper ed wizsh. lsﬁrradSNqﬂolf;tsa siletionds el fercd minwestANd R @?armo{?ums 2AYIAHYEF bent
pad reagent to G&E% ot herwi se conpl enent the branded product and so
provi de anot herway o? bUI | ding up 15 consuner recognition and confidence
in the product. (dFxandsl kof Bsemeptescl prepp wep apiedae themigare soBsiTedt e Aci d

Sol utions. 5.0%ol UfHe%\ﬁu:%ﬂs haiFdca) hidated b WateABih. crlhb !énﬁ‘peﬁéf«hrd&f e vapsroduced
using distilled "water. rans_of the solid acid tsm‘m_ﬂsﬁo{ved{n40

litres of disti lbetbdidnet @qceq;h 0°C. The mixture was leftin the water ba es
20  with continuous stirring. This enhances the indicator solubility.

(4)  The mixture was removed from the water bath and left to cool down to room

2 minu

temperature. A clear yellow solution was obtained by the end of this step.
This indicator works on paper pads which have been treated with sodium

hydroxide and changes colour from yellow to blue.

25
Example 5
Preparation of a mixture of two pH indicators.
A mixture of bromocresol green in silicone oil 20 mm?/s and methyl red in
silicone oil 20 mm?/s at the ratio 1.1 was produced as follows:
30

5a. Preparation of bromocresol green combination:
(1)  17.5mlof propan-2-ol were added to 900 ml of silicone oil 20 mm?/s and stirred
well. The mixture was stirred for 3 minutes. A clear colourless solution was obtained.

-11-



stirred for three mnutes. A clear solution was obtained. This solution
may then be spray coated onto the support. 25 Exanple 2 Preparation of
sodi um hydroxi de sol utions. A 5.0% sol ution of sodi um hyglnexntber 2ms are

produced using distilled water. 200 grans, of sodium h

di ssol ved in 4@ | it7&8 GPORPYesd §reen ‘a%{? g&(‘ﬁ&ﬁ‘a{?‘gm‘#‘# aytg‘é’ga(#’%ﬁ @r ee
mnutes. A clegty s°tfPrIeHWeﬁ’.n vvas obt ai ned. This solution may then be spray
coated onto the support. nple 3 Pre aration é?%’?ﬁfh )?% gﬂ ol ution
i s obtained as(@ol IB\ﬁs}empeI@“'ﬁNB%!ﬁ‘B@?a th‘?)%"te’(c?.? 5™ rgvfaﬁ ffzat or

methyl red wer 14560 B112findtéOlath ddneitiiods pradiraf frhis enleandes ttier r ed
well. (2) The ﬁ}ltgtg&%ger\t/?gtsh heat ed |r{d| rectly by using a water bath. The

t enper at ur & of indichter sekttdity. bat h di d not exceed 100C. The nixture was |eft

in the water ng)h f Ol rﬁ%k%as":u‘ rﬂgvea‘frBHttl?éw%rtﬂbtrﬁwléfﬂMSl dolvntto s (3)
The m xture was’renpve romt e water bath and Iefto%ﬁ@cool down to room

t enper at ure. Ateripesaturgeh Hlegr yelpvirolution wsobirinedin &g $Rd of this step.
This indicator works on paper pads which have been treated with citric,

tartaric or malic acids and changes colour fromyellowto red. 10 Exarrple
4 Preparation 6b. 2. Bephnatiorod methwl redearelinatign:a st abl e sol vent combination is

obtai ned ag, ol |;owS 15 6 1} ofietfi el 3t altoad ORARFsiRbndEiFRARTElarid xS0 M of

silicone otf (é stirre The solution is left for 3
m nutes and a G;\}eear colourl ess solution was obtained. (2) 35 m of

br omoer esol  gr g g :"ﬁﬁ g&lﬁgwéﬁhéaﬁa% i%ﬁé&&ﬂ%m@%@va’i&r'b&&ﬁéﬁd kedp stihgy. Mhature is

indirectly heat tenmperature of the water bath did
not exceed 100@emfdraturd oftherveatexhathidisinot pxceeht00ifat er bath for 10 to 12

m nutes (3)  The mixture was taken out of the water bath and left to cool down to room
15  temperature. A clear bright yellow solution should be obtained by the end of this step.
The two combinations of indicators are then mixed together in equal volume
ratios and stirmed for at least three minutes. This produces a final combination of a
golden yellow colour. This combination works on paper pads thathave been pretreated
with sodium hydroxide and changes colour to green.
20

Example 6
Preparation of mixture of phenolphthalein and bromocresol green in a 3:1 ratio was

obtained as follows:

1 27 ml of octan-1-ol were added to 1300 m! of silicone oil 20 mm?/s and stired
25 well. The mixture was stired for 3 minutes. A clear colourless solution was obtained.

(2 27 mi of phenolphthalein was added to the mixture of silicone oil and alcohol

and stirred well.

(3) The temperature of the water bath did not exceed 100°C. The mixture was left

in the water bath for 10 to 12 minutes with continuous stirring. This enhances the
30 indicator solubility.

(4)  The mixture was removed from the water bath and left to cool down to room

temperature. A colourless solution with white clouds should be obtained by the end of

this step.

~-12-



20 with continuous stirring. This enhances the indicator solubility. (4)
The m xture was renoved fromthe water bath and left to cool down to room
tenperature. A clear yellow solution was obtained by the esdnbkr 2d06s st ep.

Thi s i.ndi cat or wor aper whi ch h ve been tr ated i um
hydr oxi de and chang@?%é‘%fﬁ olfsglaﬁqrv@q%%age B Pee a'?%b tV\F‘E’EJ‘BF”?'é’gar ation
of a mxture OBroH@@reerﬂgtefédw&@d&bﬁed iA4B0 Aitof sikcond o«tﬂOmm%rmeblumrB%re n
silicone oil 20 mm®2/s and .net

| t th
ratio 1:1 was geduiedendstires Q%wa?%m@a CCS"I?’H':?{C?S ?ﬁoﬁhm’&% hﬁr@ﬁ%&aaé'%l egr een
conbi nation: ( Lhrkd bnpapdr peds tﬁa’tﬂmrbean Bre-tibafed waldl stailint 1§ydAR Qe &hd Biarfgel i cone

oil 20 m2/s and stirred well. The m xture was stirred for 3 mnutes. A
cl ear colouﬁle§§°@ﬂPﬂ¥F5ﬁuﬁhs obtai ned. -11 2 November 2005 (2) 17.5 ni
of bronocresol green were added to the m xture obtained fromstep I and

stirred well. (3) The tenperature of the water bath did not exceed 100C.
The m xture was left 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 water bath and left to cool down to room
tenperature. A clear yellow solution was obtained by the end of this step.
5b. Preparation of nmethyl red conbination: 1o (1) 13.5 m of nmethyl red
was added to 900 m of silicone oil 20 m2/s and stirred well. (2) The

m xture was heated indirectly using a water bath and keep stirring. The
tenperature of the water bath did not exceed 100C. (3) The m xture was
taken out of the water bath and |left to cool down to room 15 tenperature.
A clear bright yellow solution should be obtained by the end of this step.
The two conbinations of indicators are then m xed together in equal volune
ratios and stirred for at |least three mnutes. This produces a final

conbi nati on of a ' ‘
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gol den yell ow col our. This conbi nati on works on paper pads that have been
pretreated w th sodi um hydroxi de and changes col our to green. 20 Exanpl e
6 Preparation of mxture of phenol phthal ein and bronocr es¥vegbesdtdn a 3: 1
ratio was obtained as follows: (1) 27 m of octan-1-ol were added to 1300
m of silicone oil 20 m®2/s and stirred 25 well. The m xture was stirred
for 3 mnutesg A ear colourless solution was obtained. (2) 27 m of
phenol pht hal ein was added to the m xture of silicone oil and al cohol and
stirred well. (3) The tenperature of the water bath did not exceed 100C

The m xture was | &f fampbikvideRt d&h@rcobuﬁﬂsfhgfﬂiouiﬁg tentdi@ngra biistes pac ard
continuous stirring. 'F hi s enhances t (4) The

bl K n tn ICntgsrc SOIS%E H:rtt%’ﬁrs
M xture was r esehstaterwhsrin thebligker eack pentainsaisstre2eentwgIcR SSRGS 0 room
tenperature. . RPW&%B lth%%ﬁbs?r@ e%htéﬁﬂs é!‘éécbnd’lféédeﬂt ﬁhm@exﬁhﬂwdﬁu@owﬁﬁ ai ned by

t he end of nber 2005  The ?r ormc@_gzo{h rt‘ on was
prepared as p(etosdﬁnanmures tt\e té'%é'éfﬁﬁc*(t‘%byg""?ﬂsmfm% 'Shiseree &9 §rs &gﬁ
di ssolved in 4 aeqama]rzﬁfeff?dtl %ﬁ @Ydﬁ'ttlwatggﬁggé $lsuaTH%n?@lHét $igrai theciesurd hen

SO

mi xed and sti ¥ ution colour was taint yellow This

conbi nati on waskeenmpepeber pads that have been pre-treated with sodi um
hydr oxi de and changes 5 colour to light mauve. 2 Novenber 2005 CLAI MS 1.
A tanmper evident closure conprising a housing containing a blister pack
and a substrate, whdoseienacchigingltp staisy 1pub¢{e!egh? srbsgate gARgss GOlAIAR: " whi ch

is visible prior to fi t he substrate contains a second
reagent, and Vm%olpg?etofe&;?ots 3%@%?#8&8 the closure ruptures the blister

pack thereby exposing the first reagent to the second reagent and

effecting a reacti t Sy pretb@h abi%ﬂ%erbihaﬁe §ibgiRaé Sarfibeacl osur e
has been opene 8 SU% C?%g*ﬁf% aZ¥’ rd(?}ng to claim1, wherein the
substrate c harugest imagethat is gdeveloped 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.

-14-



response to exposure to the first reagent. 15 20 25 3. A closure according
to any preceding claim wherein the substrate carries a |atent inage that
i s devel oped upon exposure to the first reagent. 4. A cldBevegbacdd§bdi ng to
any preceding claim wherein the closure conprises a cap and a cover, a

blister pack and a substrate housed wthjin é%g %3 er,‘thg cover. being
transparent ovdP. atAlsue 3CYBPG IOHABO WP LRRERIRIE OF FaBY fefPPHIN8W of ~at

| east a  porti qnmBkr d BRjcttdrs Rk agaihREral faf dolester pack within the
cover. 5. A cl gts]rt],?rger agc{)rdi ng rto cl ai mg., d\?ﬁerei n the cap is a fitting for

a container. 6,. A closure according to claim5, wherein the cap and the
cover toget her 129r\r;mhacnosﬁ@ écﬁb@@%e{B%an%ﬁﬂﬁiﬁb cldim, AheleRswediraceagstitng to any
, e ac

of clains 4 to ereint ister pack Is ruptured wupon relative
novenent bes weeiissolies, diapersascbr shwpendsddt a carier iuid| osure according to claim 7,
wherein the relathve novenent is in an axial 3o direction. 9. A closure
according to any preceding claim conprising a nunber of projections that
cause rupturing2of Alelsirkastoetingtackimidonwherein the caperfluisgs an oik peferatisdre. - 14

2 Novenber 2005 .10, T - [ o claim9 when dependent on claim
4, conprising a["'n?{ﬁ'rﬁéﬁﬁgéeBffgﬂﬁfehgttetlreg#\hgg%fogr med as an Integral part of the

cap. 11. A closure according to any preceding claim wherein the first

reagent is_ 5 djssolv i 'glcaﬁ A " 12. A
cl osure acébBrdi {r?g t écgﬁg%rf%ci@%iﬁg?g’f 1&%#%,%@%%?}% eﬁfk&& ‘ib gélgértléd(;griﬂ?
preferably a nhegoap comsistingf sispne(nsiuting fluarnated iisene) ipetrelesfm, alyeol jester A

cl osure accordi rggé%gﬁogr%@%%d@wéﬁmrm Ioﬁjc(fhat he carrier fluid is selected

from the groupa I cone di ng fluorinated silicone),
petrol eum glycol, ester and fluorocarbon (including perfluorocarbon)

oils. 14. A closure B ifid 7 4R 131wt the cafibrgiiRiHas he

1 nthe ca ]
carrier fluid h d; aAaci(%B{??dﬁen% ?E’%W%'f:%as"ﬁ%f}* In the range 02f 0. 000001n2/ s
to 0.0001nfks, kmepfatic absopsity in the range of 0.000001m?s to 0.0001m%s, preferably

0.00001m?%'s to 0.00003m?'s, most preferably about 0.00002m?/s.

15. A closure according to claim 4, wherein the substrate is pre-treated with the
second reagent by impregnation or coating with the second reagent, preferably spray

20 coated with a solution of the second reagent.

16. A closure according to any preceding claim, wherein the second reagent is

selected from organic acids, inorganic acids, organic alkalis and inorganic alkalis.

25 17. A dosure according to claim 16, wherein the second reagentis an acid selected
from the group consisting of sulphuric, hydrochloric, nitric, tartaric, citric, malic, benzoic,

sorbic, succinic, formic, acetic and propionic acid.

18. A closure according to claim 16, wherein the second reagent is an alkali
30 selected from the group consisting of sodium carbonate, sodium hydroxide, sodium
bicarbonate, calcium carbonate, calcium hydroxide, calcium bicarbonate, ammonium
carbonate, ammonium bicarbonate, ammonium hydroxide, potassium carbonate,

potassium hydroxide and potassium bicarbonate.

-15-



0. 00001 n2ls to 0.00003n2/s, nost preferably about 0.00002n2/s. 15. A
cl osure according to claim4, wherein the substrate is pre-treated with
the second reagent by inpregnation or coating wth the Z¥venberrd8yent,
preferably spray 20 coated with a solution of the second reagent 16. A
cl osure according to any preceding claim wherein the second reagent is
sel ected from origani & clagirelsccoiding toganyipeecadingigaime mparsindhefirkasagentina pH

| kal i h
L0019 € Kl S5 bl PR BRLASA ST VBT Bt BOL

sul phuric, hydr qstlbw)memyl oftintyd, bomotrasd greer methiyltred, chlommtienmj redbb’nmothgtmol
sor bi C, succini ¢

ace a ropi,ani.c a
according to cl &4 ‘%G”O‘Wr‘?e‘?r °{P”Wi?ea?88'8'ﬁtga]?‘%§a@ﬁ@h%gielﬁna"éﬁqnlgé%‘%w%d
sel ected from t iRsigdc@mngonsi sting of sodi um carbonate, sodi um hydroxi de,
sodi um bi car bonat e cal ci um car bonate, cal ci um hydroxi de, cal ci um
bi car bonat e, amoni um carbonate, amoni um bi carbonate, ammoni um

hydr oxi de, potasgi UM GRIsheHRERding 1B0nG DF iclaimd Yoo dﬂer@zﬁdweammsgums
bi carbonate. -15 2 Novenber 2005 19. A closure accorgl gq 8 an‘¥ gwﬁcedi ng
46 dP%qPPre

clai ms, wher ei n eniaingd i dhe agiey B injascogeentration pl bebyeen t he
group consisting @/F toB3%, mdst i!rb@}aﬁ? 1% 1B BPbasd biethe Fotd) Batlime yedalRwiquiget hy
orange, bronocres green, methyl red, chlorophenol red, bronothynol

bl ue, phenol0Ored, cresol purple, phenolphthalein, thynolphthalein,

alizarin yell owzR ang ¢osurk BedopthgtSbry ﬁ?@ced%@darﬁa whersi i biSEAsadk bentdig any of
clains 11 to 19, wherein the first reagent entrained in the carrier

fluid in a concenselant selegied B@F‘V\léérﬂrwpl%ﬂsét"m% algehotse RlgENYAes o kefeRes., 5oy
most pref erably Jko%daﬁ&nés/%a%@i ;%fertaa? ptrcsbtaah.ovsﬂoyémz-eufbmf biegutdn-zelj d. 10
In

21. A closure accor to an receding c wherein #he blister pack
contains a sol \hutanors Moébetﬂ%“@n?@%1 B 6?3?5‘ %B‘r?ﬁij 81PA¥ b#-98] cohol s,

al dehydes, E tones, al koxyal cohols and gl ycols, preferably, propan | -ol,
propan- 2-ol ;" butan-1-ol, butan-2-ol but anone, 2-but ox et han

octan-1-ol , oct & 2- 3he E@ampinatienRfAsontaiperding g lampsr evislentglos '88%3"‘?01%9‘1"8??’ of a

container and a grgd¥Rfp cRinl.dent closure according to any preceding claim
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