WO 01/ 36289 PCT/ NZ00O/ 00229 TI TLE: PI ERCI NG CAP FOR A CONTAI NER TECHNI CAL
FI ELD The present invention relates to a caps for containers, wherein the
caps include a piercing elenment for piercing a cover within the container.
Thi s cov®O @628 a seal or a foil and the cap includes tReT/NZooeens f or
breaking the foil, creating a liquid passageway fromthe container, and the
ability to re- seal g cont i ner. BACKGROUND ART Different styles of caps
of 1|i ds f I Tk FEERGIRY AE'FB’FA {OUPB®ERand i qui d suspensions) are prolific.
There 10 are a variety of forms which can include, for exanple: a

t anper - eV|dent ri the ability of a cap to be re-sealable; the screw
threadlngT@F Bﬂ o the container; and re-seal able tops ("sipper
tops"). The caps and contai ners may be one of f uses, or may be re-useabl e;
for exanple, the cap having a screw thread., Cantainers e al so avallable
in which tIREPISHT BFEHRR r%%tt&iaﬁ@?s fonOPRINATSE WhTYG ? PR %b\‘ﬁ PR ST |

15 or coveyr. plemhgsa ekt Withe telcashin. Vs @kt cande 6 dEDbinefoil @A Bk ci;hlﬁ&&des the
cardboard or unber of materials or conbinati on of mate

Gener aP | y MeARs fgréoa?alqng theclait creping g Pesageyay o &y cownﬁfrf?éldtﬂ&ﬁb@a/gte reteek he
cont ai ner g Ush@lky to retain the contents in a sterile condition until they
are required. The manual piercing or releasing of such a seal can
sonetimes be very difficult. In addition to renoval of the cap on the
cont ai ner, considerable control force may be required to pierce the sea

and provide a liquid 20 passage fromthe container. Mechanical neans for
piercing the seal can be used - a knife or the |ike. However all these

sol uti ons gAcRERbUED ARat the cap be renpved, the seal pierced and the cap
re-seated on the container. This is required as the cap provides part of
the liquid pathway for material fromthe container. Solutions to sonme of

t hese prob)i@ssnt @Pfes 8l &Ps HIAY ki @ehtdiferOtralquids 86d IRFM RSpendishsPark @flifilOrhere
4638927 25 discloses a container and cap with a piercing el enent. However

therel®s At avarjely of fomsswhieheap rddsdighexample: plagper-sigdest @ige e ablifyeofaicariiod
passageway, (ongenit; hﬁe SRR thﬁzgangﬂa%ap bith %%m%w Chdk qyalﬁmo%ss@g%feafosby and

wi t hout nmeans to seal said [i CIUI hin the cont al her
PCT/ NZOQO' 082&®s and containers may be one off uses, or may be re-useable; for example, the cap having a

screw thread.

Containers are also available in which the top of the container (within the cap) is sealed with a foil
15  or cover. This could be plastic or foil, a combination of these, cardboard or any number of materials
or combination of materials. Generally the seal is heat annealed, or laminated, to the top edge of the
container, usually to retain the contents in a sterile condition until they are required. The manual
piercing or releasing of such a seal can sometimes be very difficult. In addition to removal of the cap
on the container, considerable control force may be required to pierce the seal and provide a liquid

20  passage from the container.

Mechanical means for piercing the seal can be used — a knife or the like. However all these solutions
require that the cap be removed, the seal pierced and the cap re-seated on the container. This is

required as the cap provides part of the liquid pathway for material from the container.

Solutions to some of these problems are also provided in other disclosures. US Patent No. 4638927
25  discloses a container and cap with a piercing element. However there is no liquid passageway through
the piercing element, the liquid passageway (once the seal has been pierced) being provided

separately and without means to seal said liquid within the container.



US Patent No. 3347410 provides a cap that requires separate sealing after
breaching of the foil seal. PCT AU 97/00400 provides a cap which has a
partially moveable top portion. It has a centrally pl ace eI enent
connect eﬁ'q(b‘ e top portion. However the top portion is ‘cﬂ"zﬁ"

pi erce t S Rateat N‘ari‘é‘ﬂ“é@ prpEides rap that wAYiEES sRpTalsi spaling after dpras ppgpofithdoil seal.
container. There is no internal nmeans to form5 a tanper-evident nmeans

integrally with the cap. Further, the |iquid seal provided once the foil
seal is ﬁC@rAs‘é’W@@“QQrRWMIQFéG oBR Msishthae 2 PEHaIBE mPYrable don RATHYY Tishys pipspiralle

cont ai ner 299%019%1@1#11‘[ orfaPRLd 6 %he t?p%érﬂ(giﬁ%%r e @b\f)'pGRanlsCBﬁ'ile@up fipieepart s

of a cap Po unctlons of 1tnitial sealing of the liquid in the
cont ai ner xhetsea‘rpei relewiedfematerabwithin ficeeinteghanatiner. There iinp rrgernel anegnsdp i qui d

passag % at i 62}{[1316? ey?%xlfll;n%gl}s%fe%}a gnvgﬂf e PG tF%rt&thﬁe cgpnéegﬁ{rg\t}h dnfe #hp?mpsgﬁt and

conpl i asse ont al ner ot ca reuse
8091418 pirgpitrekal iapoajdedbdl@hthi m@mfplmmhmmeasonhatthgrcenmtmwhe baly gtgeel. t o
the liquid in the container. However once the mxture is added to the
contai ner the cap provides no liquid pathway for release of the m xture
out of thammsf9m@fovidbﬁo5ﬁ&8m8»am i) qap mlli’ed@sn @edarptibmofanitidrstding@if thai th a
seal pier ﬁ g However theret means 51 n thns ar%)l Q%
re-sealin q‘l“ & B COPARET PRS- Y srg%lalns %lerﬁlrngke V‘ﬁ’é@ HadtF provides a
cap W th gagaeaty. m\ﬁ@aﬁﬁfacﬁfwom&ﬁebartsSadﬂeﬁtbﬂsfdeldblfthb theesBabndgpriptieationgudi d i n
t he contai ner once the seal wthi n the container is broken. There is

furt et sauPmbly apdliaSoNtHNG ANt s3pable O5eU¥82875 provides a cap with a
piercing el ement and cover. However the cover and part of the cap (which

|ncorporates the piercing el epent) nust be re d befo e th r a I|qU|d
passageway $¥041% BitvicRa VPSR Hé’P‘)'PPﬁ’rteSli‘g‘H”‘fLﬁeew Ecaeré 39‘83.

pi erci ng eLRARHIHowtr dHoe TR ANRtuteqs 5@%@&%@&%&{&%@@@@%& xwllhqﬂudo;@mgeway
once the first seal is broken. Thus the cap nmust be renoved before |iquid

can be refasvderse piohe miréure e Hlewantaingls 59075369 provi des a "si pper top"
style cap with a top portion. However, the cap itself in the parts 25
provi ded cannot provide tanper-eV|dent means, naor a piercing elenment.

089/ 0239968788 elso gravidss akirciar ¢ sontane dufhabical Pigigiig weans. BREeer fthergys npj qui d

passageway, i %tﬁ{nh{ié)&g Bor rQ—QJalng§1§ chiitaih@GRENRE &hEis bARRET - evi dent neans
withi'n the cap i .2

W099/44907 provides a cap with a cover. However the cover is required for resealing the liquid in

the container once the seal within the container is broken. There is further sealing means in the cap.

US 4982875 provides a cap with a piercing element and cover. However the cover and part of the
cap (which incorporates the piercing element) must be removed before there is a liquid passageway

20  from the container through the cap.

W099/00311 provides a piercing element, but no means to reseal and provides no liquid passageway
once the first seal is broken. Thus the cap must be removed before liquid can be removed from the

container.

US 5975369 provides a "sipper top" style cap with a top portion. However, the cap itself in the parts

25  provided cannot provide tamper-evident means, nor a piercing element.

W089/02399 provides a cap which is re-sealable. However, there is no liquid passageway

therethrough, nor does it incorporate tamper-evident means within the cap itself.
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WO 01/ 36289 PCT/ NZOQ' 00229 An object of the present invention is the

provision of a cap for a container wherein the cap perforns a plurality of
functions which include: a seal to retain liquid within the container, and
whi ch, wWYEA0138#bhi ned with the container provides, a neanPCTIGFZopoeaki ng t he

seal , a reasejdcadtltee presghti ifveRBESIAGR PR ision\of & EupLidr atdrmmﬁﬁedhéraﬁ theesppeatornaf t he
cap fromth cont? ner an nmper - evi denllcél ans. 5 A further 5‘% t of

t he i nventd Ry of Hactsmg v, gvgmﬁ aafeéé&)ref Wi A EPrReTe AoV

useful  alcbRbinegd WiteSe Ehthile pratiadtea MBS f&B@Mtﬁé’ée@U&r@s%ﬁlﬁbl@ﬂ&iu&ﬂ%@d“ﬁ?r s. A
further object of the present invention is the provision of a cap and

cont ai ner v&thogidhg peed faraemaeya! ofdhsipifiorm the cavfaingt prde 2 tANSF-eS&HE Mgansvai | abl e
contai ners. Further aspects and advantages of the present invention will
become apparent for the ensuing 10 description which is given X way of
exanpl & orft {rthes BECOBURE O QVERIFI REN 9 dOot b BN preyides fgetul

present i pu&hidveiolhesRvi &exﬁ(o%d ﬂ%&lo@s cﬁﬁstE @bnt&in&ONt @i ner, said contai ner
having a top opening and being capable containing a I|qU|d said cap

incorporating a seal 15 piercing el errent and wherein: the liquid in the

cont ai ner A frth& ije@-! éf%h@?rfé%@-in@@hnfoﬁ Athe ﬁi'odlsfah%rfﬁ iR arfd &%%r BYasdo %ﬁ’é\l an
said cap including: a collar with nmeans securing the cap to the

cont ai ner egayeC aﬂ‘l‘i@a’@‘@do@Fﬁé?ﬂﬂqua@hkdo@@imfar being fornmed with a liquid
passage therethrough; 20 a neck portion; a top portion which is noveabl e,
has a |iquid passage therethrough, and conprises the seal piercing

el ement ; Andhaftsencess rpnd Hévweqo@t? thF GFFsens imsDEQuoNEl brepmie @ppareit der hpshingns,

these; @OS'dHﬁHE'tﬁmhﬁ‘h{a}P gﬂeﬁgly%}atfegggﬂgbﬂﬁ)suaan open position and a cl osed

position, e 1niti sitlo el n i ndi cator of a sealed 3 WO
01/ 36289 PCT/ NZQ0/ 00229 contai ner and wherein the top portion is noveable
fromthe initial position to the closed position and, when first so noved,
causes the piercing elenent to pierce the seal, and thereafter when said
top is

DISCLOSURE OF INVENTION

According to one aspect of the present invention there is provided a cap for a container, said
container having a top opening and being capable of containing a liquid, said cap incorporating a seal
15  piercing element, and wherein:
the liquid in the container is initially separated from said piercing element by a seal;

said cap including:

a collar with means for securing the cap to the container about the top opening, said collar

being formed with a liquid passage therethrough;
20 a neck portion;

a top portion which is moveable, has a liquid passage therethrough, and comprises the seal

piercing element; and wherein

the top portion is moveable between three positions, these positions being an initial position,

an open position and a closed position, the initial position being a visual indicator of a sealed



noved fromthe closed position to the open position a liquid passage way is
created for the liquid fromthe container to outside the cap, and wherein
5 thereafter when the top portion is in the closed position, one or nore

el enment sV 01/36@8% op portion bear against one or nore el eRERMNZOODO2RMe neck
portion, Qon@Reeae whBRmem thiportidh iPMmeYEaBle fram thd igitialhoSifiad tollied Al edpdsitien hilp
portion and the neck portion; and wherein said cap, further include§: .

r el easabl eVhBARY 3¢ BIOVide PSS A RISTHAS AEBRFHIINR TR ECSERy 330 FETaHieriYrrer fdd [Rit i al
posi tion apghed Hond Bt BRSRABLASEB NS Jpeh péstlRasapldpiateiviy RErdaRRe férafk R@kd | on
in the open position; and wherein when the top portionis in the initial
posi ti on, frdetheiceipinerte oulade Be cal e Wherfe cont ai ner by said seal .
According to a further aspect of the present invention there is provided a
piercing cap for a container as described above, wherein the neck portion
and coPlar are th@eafiss whef Bgtop noytion ISNABE eIPYd MGsitien &ng efrpere cleasple of H6for he
present i nyeRiREy LBRGEnE 3r PRVAERM D RASEL POHiEAR: bRlag@ HERMA! BfFovidSa
descri bed "above, erein sald top portion and said piercing elenment are

f or med i ntlisgidesedlpetwegg the tapi pegion@ndithe peakipertioaspect of the present invention
there is provided a piercing cap for a container substantially as

descri bed above wherein said piercing elenent is in a formselected from
one or nore stwadpbaet sedgesfurtherdndudssior nore sharpened points. Optionally,
the or all points and/or edges 20 are peripherally positioned on the bottom
of the sides of the top portion. Wien the or all points/edges are

peri pheral , theaclseseblomashs fohacleasphbly areintyningdle wptnostina| inythe enitigd megigomendgin
angl e,to the si i.on I ct 0, :

pr ese%? i nvent irglﬁags? ﬁgﬁggﬁsfoﬁrglgﬁg@gr&étg&ﬁ? keﬂgé?pnlg({rgéﬁh %?Lp?gcgﬁogi 21;llngtr“bl% Yer ei n
said seal is made frommaterial selected from alumniumfoil; plastic;
rigid plastic rlal .. . ~ ”» - e -1 ~

mat eri al ; and%vélg%%l?ﬁt)(? 6(1)%T fotr)lﬁ?lg? ﬁc'[lﬁileaéglgp.rogl&g%g\r{% bdoitg g&ggﬁtrh%rﬂg%%g%ﬂeegtgy %a a t he
present imwantion there is provided a piercing cap for a container as
descri bed above wherein said seal is fornmed integrally at, or adjacent the
top of, the collar. 4 WD 01/36289 PCT/ NZ00O/ 00229 Alternatively, said seal
i s heat anweatind t¢tfutthe aspogs obfhe prebait mpentian tere inprowded amaeing eap forfa dontgerd

into said as described above, wherein the neck portion and collar are formed integrally.

15  According to a further aspect of the present invention there is provided a piercing cap for a container

as described above, wherein said top portion and said piercing element are formed integrally.

According to a further aspect of the present invention there is provided a piercing cap for a container
substantially as described above wherein said piercing element is in a form selected from: one or
more sharpened edges; and one or more sharpened points. Optionally, the or all points and/or edges
20  are peripherally positioned on the bottom of the sides of the top portion. When the or all points/edges
are peripheral, the bottom of the top portion may optionally be formed at an angle to the sides of the

top portion.

In a preferred aspect of the present invention there is provided a piercing cap for a container wherein
said seal is made from material selected from: aluminium foil; plastic; rigid plastics material;

25 cardboard or wood products; a plastics material; and a combination of these.

According to a further aspect of the present invention there is provided a piercing cap for a container

as described above wherein said seal is formed integrally at, or adjacent the top of, the collar.
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container. In a further aspect of the present invention of the above
descri bed cap, the cap further includes a renovable cover over a part of
the cap, which cover nay incorporate further and additional tanper 5

evi dent MAAE3628¢ known type. The cover may optional |y be PCaFINZasat2y
securabl e Al@krﬁdﬁ@el?,@ﬁid@éal tshed aRf¥alell @thOfoploh aiC@RBtainbhiffer PRErTbA & 1ghR i6¥Ad t O
be repeatedly pulled on and off the cap. Alternative the cover nay be

rel easabl y¥o88EGred to the container, over the cap. In a yet further aspect
of the present invention there is provided the above described cap, wherein
said top portion includes cylindrical sjide elenents, which are posjtioned
on the outjadurtlsr atnset of gl peseRt mveptien ofitheabest Aespidbedicam ,thW?@r}\é'iﬂ}?r E’él”ﬂessﬁ de
el ement s epgaeBINoldt ov&le dafRf BREp, Ahich B&vePREKinR@hbaR Furkier Snd AlSibhd] Sinfer
threaded notion, as said top portion is noved between the open and the

cl osed Sposividentrigeans, Phlandya) tyrea lhaot praneyotPtipndly be peleserbly sauree e thaedpor & & he
pi ercing i C L f i :

hccor di g T o e R e D e VRO R bt Pl ek O RN AR e
pi erci ng caperfnay bg rdeasetdy spenred kBhaieonthameroviygtie edpove, wherein sai d neck
portion includes cylindrical sides which are positioned outside of the
side of the top portion. According to a further aspect of the present

i nvent i on Inkerefuither pspyvt cf de paespitanvenien therp iSmupvidedsbnabwvadgscribed cap sdeiched
above, wherghg) Sall MR BRI . IEIIAL S EHlalNAL6Rk of i S5 ADG: A, fEBLE a1 1Y
p05|t|one3 proj ection for Sea ing agalrist, or ‘in, an openrng In t op
porti @A, wiehe rteblepbrapn, poeteirosaid Sdd dlerhdngs engfpeotidstdel tqpamittaf dhe. neblt partibn inbee

appreci ated. that an vant age of the.invention is that a riety of..
arPfer ent Teppma PR Hae Aot B Ry RicP if BberiipH Blel Pigaaions
ar r angementig Heficad mofi@Cdfitinsp drtidntBusiiesids RO pikicHig eRAENTIO bR Fing the dell@ntti@op
portion, and dependent on whether the top portion slides relative to the
neck porti%MSiAYPHE the neck portion or outside portion. 25 According to a
further aspect of the present invention there is provided a piercing cap
for a container  as_described above, wherein said seal .pierci el enent
 ncl udes AEPERG 1 R ATRSEF O& A PEERTTE v Frdion Ehetfe's %rpwée%ooé%%wﬁgw CR=Es pect
t o t hesnegkdekdel @hbve FteteNaldinéek Soridd i BYcyllifidrical @k Fhicl ale PbdiBshedbiltéide t he
top portion. In a éFt further aspect of the present invention there is

(S

provi ded &fpiesidgichtfe ERPOFtM- a cont ai ner as

According to a further aspect of the present invention there is provided a piercing cap for a container
as described above, wherein said neck portion includes cylindrical sides and a centrally positioned
projection for sealing against, or in, an opening in the top portion, when the top portion is in the

20  closed position.

It will be appreciated that an advantage of the invention is that a variety of different styles of liquid
passageways may be created by different arrangements of projections of the neck portion and holes
in the top portion, and dependent on whether the top portion slides relative to the neck portion inside

the neck portion or outside portion.

25  According to a further aspect of the present invention there is provided a piercing cap for a container
as described above, wherein said seal piercing element includes a prong or pointed end which is
centrally positioned with respect to the neck portion. Optionally, said prong is integrally formed with
the top portion.

In a yet further aspect of the present invention there is provided a piercing cap for a container as

5



5 WO 01/ 36289 PCT/ NZ00O/ 00229 descri bed above, wherein said piercing
elenment is a separate elenent within said top portion, said neck portion
bei ng noveabl e between two positions: an upper position and a | ower

posi ti onW@AU3628her ei n sai d upper position fornms part of POEFNZDVIAD

posi tion Qfesdribed ivdRe, ReteirDdaid inBRMeAtNs MEPRrafedldndnORitiiA k4il @p postidnNsaide
initial position and is noved to the closed position, said 5 piercin

el ement | PEFHRHBYN PHRFAPYFAbIE BHEFCHO ROPIGANS &1 IS PASHHOR 2P 1975 ROSIL gy 2d
ther eaf t eryRalidsit §ped fitiof FRMEPirt 6QRABINRI Wsitiof of Bk AIpHRfionNardaiHreirower
position. In a yet fpurther aspect of the present invention there is
provided a piercing cap for a container as described above, wherein said
initial position ang ssRitsh RPEM PASthS InfR1 fdstiohREd BIMFePRILd 16428 poitidnh&id Op
portion relative to the neck portion. 10 According to a still Further‘
aspect Sof Ridigngrlenenis rushyd Femehe whepesitian tp thsovra gostinpindahareatter aidarergpgy
cap, sai %1&%%&%&&&@?&&1%%5%&mfé?pééﬁl%ﬁri bed above. According to a still
further aspect of the present Invention there is provided a container, seal
and cap, said container including a liquid, or liquid suspension. It wll
ther ef or e D& \RPRARG 1 &BChiiAlre CANKAINAEE BiefeQl pl30lEd RYicAME LY B& Ldontaiidbihd,
froma highly viscous 15 |liquid to a |1qui d?l i qui d suspension of |ow

Vi scosi t y,dessabedrbowenharein wid iitial psiibn anvddsaid openpopitiomare the damerositighs ¢f thetiep

i nvention. hec] ment is used to pierce the seal w thout the
need to rg%@éré%ﬁgt@%g%%r%%ﬁlto e container, and thereafter the cap can be
used to renove the liquid fromthe container. This can be done by pouring,
Si ppi PG, G i na., e . ' . _ L auid
R R F s S
seal ed i n stidearclgaigasubetantiplly as2i@scabtd ¢hoee.l i quid i s not renmoved fromthe
container at one tine. BRI EF DESCRI PTI ON OF DRAW NGS Further aspects of the
present invention will becone apparent fromthe follow ng description which
i's given Byccomding ofa stid dmrthleeaspatt §f thaptesanttivengdnshenseravaled h eordatanrspa ayd g,

dr awi ngs i%d‘é@ﬁ %Qérirlzc? dgliﬁ%tq{ &4l is @ section view of a cap according to a
first prefserred et Bt thet present i nvention, show ng the piercing
el enent integral with the top portion and the top portion being in the
initial

P \Jivitllitlg?e@éfore be appreciated that containers for holding any type of liquid, from a highly viscous
15  liquid to a liquid/liquid suspension of low viscosity, can be sealed with a seal and a cap in accordance
with the invention. The seal piecing element is used to pierce the seal without the need to remove
the cap from the container, and thereafter the cap can be used to remove the liquid from the container.
This can be done by pouring, sipping, or squeezing, the liquid from the container through the liquid
passageway, or under the operation of gravity. Additionally, liquid can be sealed in the container if

20  all the liquid is not removed from the container at one time.

BRIEF DESCRIPTION OF DRAWINGS

Further aspects of the present invention will become apparent from the following description which

is given by way of example only and with reference to the accompanying drawings in which:

25 Figure 1 is a section view of a cap according to a first preferred embodiment of the present
invention, showing the piercing element integral with the top portion and the top portion being in the

initial position;



6 WD 01/ 36289 PCT/ NZ00O/ 00229 Figure 2 is a second section view of the
first preferred enbodi nent of the present invention show ng the top
portion in the closed position; Figure 3 is a section view of the cap of

Fi gure 2WQW¥¥628he top portion in the open position; and PETGRe0R2%hows
the cap of Fi Figues Risiarseddné stios eidw [ i tfird Prefdrich eibedimemadt ti@mresbntngnti@s 5- 7

show a second greferred enﬁ%d'nggé of the cap of the present invention in
the sane SPOEPE PG ioRROTIGNIR PHFRYUOB gures 1, 3 and 4 of the first
preferred enbodi nent; and Figures 8-10 show views of a third enbodi nent of

the cap of the. present i.nventi in e sane.., positiaon, .respectively, as

H o e O P e R Seetiby vy o P bt vich B Repoth 578 R g ot ind
enbodi ment of the cap of the present invention in the sane 10 position,
respectively, as Fjqures 1 and..2 of .the first .enbodi pent; Figure 13-14 show
O P ek br et oFra LS et O n e S PhsTEnT b e PRt 5o

positions, as respectively, Figures 1 and 3 of the first enbodi nent.

Fi 15-17_sh i Xt h f di f t f th t
noent Pon i 1 FRAS SR aorRig nEEd sEBRRRET sty Vap bl e 8R4 iy iiosh B3E " e

first prefand pditenagdispedtively, HgdrelyB and 4 8f ROfishprefeired eMbidiledy ier r ed
enbodi nent of the cap of the present invention in the sanme positions
respectively, as those of Figure 1, 2 and 3; Figures 21-23 disclose an
ei ght h pr ef er Figtree 80 ehoweridwsaif a tHid emdpdi@bnt ohe papas @ietprésent &iventn in the sdnite
sane position as that sho i respectively; Figures

in Figyres. 1, 2 and 3
24- 25 dis@P%%%k“%PWPH?%ab%%@@??éﬁgéﬁﬁ%HFﬁEﬁF”@?mFﬁ@3cap of the present

invention in the 20 sane position as shown in the first enbodi nent in Figs

3 and 4; Figupes 26- i scl.oses enth eferr enbodi.nent of the cap of
She pr esent i RGBT 1 bl ARG QB OEIET] GG SRR oA HB R (B et
in Figs 3padibrdiespdtivdly, d8iF@tred Bam 6HithetioS@sodimeat;event h preferred

" enbodi nrent of the cap of the present invention in the same position as
shown in the first enbodinent in Figs 3 and 4. 7 WO 01/ 36289 PCT/ NzZ00/ 00229

Figure 13-14 show a fifth preferred embodiment of the present invention in the same positions,

as respectively, Figures 1 and 3 of the first embodiment.

Figures 15-17 show a sixth preferred embodiment of the cap of the present invention in the

same positions as respectively, Figures 1; 3 and 4 of the first preferred embodiment;

15 Figures 18-20 show a seventh preferred embodiment of the cap of the present invention in the

same positions respectively, as those of Figure 1, 2 and 3;

Figures 21-23 disclose an eighth preferred embodiment of the cap of the present invention in

the same position as that shown in Figures 1, 2 and 3 respectively;

Figures 24-25 discloses a ninth preferred embodiment of the cap of the present invention in the

20  same position as shown in the first embodiment in Figs 3 and 4;

Figures 26-27 discloses a tenth preferred embodiment of the cap of the present inventionin the

same position as shown in the first embodiment in Figs 3 and 4; and

Figures 28-29 discloses an eleventh preferred embodiment of the cap of the present invention

in the same position as shown in the first embodiment in Figs 3 and 4.



BEST MODES FOR CARRYI NG QUT THE | NVENTI ON The invention will be
particularly described with reference to the first preferred enbodi nent as
shown in Figures 1-4. Like parts through the renaining preferred

enbodi meMt&014628r eferred to by like 5 nunbers, and unl esBCHINZEH/(U22%
described, remain the sane as described for the first preferred

enbodi nent. Referring nowto Figures 1-4 of the draw ngs, the first
preferred enbodi nent of the cap 103 of the present invention is thereshown
Wi th a coBEg MRIDER FORITARRIINGOUTEFrHEANVENTION! esent ed only by the top portion
of the container with sides 12 about an opening to the top of the
container. The opening is 10 generally represented by the nunber 13. The
cap 103 i mat ufestion witlrewattitulady dédadbedi wittcefpaice lod fhe\ﬁrstt Iprefd:rha@ es;rmoéimehhafsead
on the outside of th es 12 of the contain nati v

103" nmy. bEe e oL ket Gish e RO B RER o ER® pseterehie bl ng

strai ght apmbat, hmtihﬁlds@&!h&ﬂn@rﬂés&riﬂ@d rondhis ithke sdnivedsedeboribbd €orstha first iptefdrddng  of
known type and operating in known manner. The fit can either be a

rel easabl ém8edipetti t or not, as is desired. 15 The cap 103 can thus be
fitted onto a container 2 with either a screwthread or a snap fit and can
be re-useable, or not, as is desired. The cap 185?1%3 sho

ith
(optional Referingmon to &1gyess -4 thej 5w ingss the digst Breé"é’le ‘i‘b@em%@\é\ﬁﬁﬂﬂ Ogt"fﬁ%

i ncor por abfeSerk H@eﬁtﬁﬁﬁﬂh@%ﬁ%@q Wit 2&oh@fhel 2 THE Q¥Raih@ 26O RPRSEntddRIERPhd &3 t O
the container 2. The colla 106 al so includes a straight side upper

portion 1petipnpfthe dere‘rlth\m:%hZ gbgu 3neopenipdtogle 9p of Bs §ont3Ag. Dy PRRIEE Bf t he
cont ai grer al)erall}pe%regglt éﬂfg l:llel |3uﬁ?e§:a}p f @J i8GQhde 7 Scri-rreR 'ﬂ% 15 G&h%ﬁ%le _:}g%té at

the top t fier 60 acent a flat circular portion 118.
proj ect i otie sdrd¥-thragd cbvethc:mfadernidw§ld9$ 12 <|>fr1hﬁa¢0matrleehtAlﬁrn©ty‘rﬁéb’ thesar 1 Bavayrber ence

of t .he flat %gg%q%q%%ﬁf the cgntllgercie%lltfx?lh 51c-1rers]q2%%i£§ strallliglh:cq)%q{oﬁloﬁlggr%%e {1!1 er

section of™} ary s {0 the projectfons upper portions.
Thus the oavie¢ théreaﬁrhelsmpeﬁt being af;ielowﬂ ypa aadbdperaning in knben capnet. e fiy canelitbaxs abl e

engagenen ? ! over 4 wi.th the projections 117 of the collar 106.
The neck b?)?fq%‘ﬁai 0528 REBPBbPHE 88EY 1 i ndri cal sides 115. At the top of the

neck portion 105 is an outwardly facing circular projection or retaining

hook 8. _Th | 08
c??c ergh%gmgpgcu ﬁﬁggg%%g&%%g%”%ﬁ%?g%¥m§ﬁ§ﬂ%§g%l E'%Frﬁéq%hrgngﬁm s is

desired. re-useable, ornot, as is desired.

The cap 103 is shown with a (optional) cover 4, a neck portion 105 and a collar 106. The collar 106
incorporates the screw thread referred to above to connect the cap 103 to the container 2. The collar
106 also includes a straight side upper portion 116 (of a diameter which is the same as or less than
20  that of the container 2). The collar 106 includes projections with projections 117 at the top thereof
immediately adjacent a flat circular portion 118. The projections 117 may be continuous or

intermittent around the circumference of the flat portion 118, as is desired.

The cover 4 incorporates a lower section of a complimentary shape to the projections 117 upper
portions. Thus the cover 4 can inter-engage releasably with the cap 103 by releasable engagement

25  of the cover 4 with the projections 117 of the collar 106.

The neck portion 105 incorporates cylindrical sides 115. At the top of the neck portion 105 is an
outwardly facing circular projection or retaining hook 108. The circular projection 108 may be
continuous around the circumference of the neck portion 105, or may be broken therearound, as is

desired.



8 WD 01/ 36289 PCT/ NzOQ 00229 Spaced apart from but adjacent to said
circular projection 108 is a first projection 112 around the sides 115 of
the neck portion 105. Spaced apart and below the first projections 112 is
an annul aWO 013e8Ht 110, a second projection 111 (of sim | ACHYIH/00229

proj ecti ongphied) apaﬂ(ﬁoﬂl BRGOAcknadidairchiad@Gitctioh 108 is‘EH&stfﬂrdSﬁéUo&l’le seaaitle
projections (112, 111) may. be annulﬁ‘% and contlﬁﬁgus or. inte u t ed out

5 the annufidss, 1138l Thg nerkoFty. 103 pacedrarh andpeloy thy dirs] gerieckons, ) 2 i“’c fBH' Y04,

The top poplidneniolQdecBabprojestn 11 (e Wnlilr §pdlioPra3écaibn 1 1Y) et aﬁé’ecérfdlaﬁntlllaﬁmﬁéndes
115 of the neck portion 105. At the bottomend of the sides 114 is i ncl uded

an i nwar di i Thedirrigniiesprdaraienionsidl nh} 1o may R anulanendicgpingeisqr iertpied vt n
the inigtiah. utslagns(?] dqure 1) prevents the top portion 104 from being
easily rermve romt e neck portion 105. The projection(s) 10 112 and
indent 110 engage with top portion projection 119 to permt the top portion

104 to be ryLLgiipediss chi:uhgs d l@*)tpbﬁilon ﬁ@@"[th'e%]a poHiéh F04088 silidé of wiihg alaBter
portion 104 are suffici ent(ﬁyl( exi ble that  'notion of the top portion 104

in the di rgeatérdhanglic ssdep b4 of themicgfupastian) 103 Af thglegttintend pithe gidesddf isiiagudedan ¢ o
slide over ace
118 0f °t he AR AREFbAE sntuishind 8o Bt AREh QORKAR bort R (gl 1 e
bottom derméxedtsldprﬂmMmriﬁ# fibm bRipg Wstlhrealosdrchfpnmthc uedkipagioq 465. Thepmierin(sedge
and p| rci The G trin eri 0Si

rel ati @ Qgtaﬁg dtc?%tlﬁg) FEAES Y PRP u € lﬂ%é 9P H'P]Q%C kg PRnd to 1t04? g’?tl on
104. A seaktaibd@id the firfidtedsinkért. Thé blﬁesuhld&ffshedtep @Brtbheoll hxatsuffmldhtlp Iﬂeih'&lS tlmft t he

collar 106. Wen the c s.in the.init 0 on (Fiqure 1) t

pi erci ng pBeLHAR© ?“ft?pspoﬁtg(?]jg%%tbﬁdlf%ﬂ%?% fﬁ%@@% ’?éf (ﬁ’d’é’ﬁi‘m ﬁg
seal 122. hslideRerd théiprbfctions 1 IPeng oNt @lbeetrop;;eeagmﬁstaﬁmfﬁ&eensfdmmcbmhepwueﬁ cing
point 121 by the seal 122. The seal 122 can be nmade of any material but in

this instaf€e can be formed integrally with the collar portion 106 and
made of the same materi aI In addition to the liquid seal s descri bed above,
addi tional sealing neans nmay be added if desired. It

appr eéPat ekhetapportioad N4 WQIUﬁﬁ'éaﬁgmé?r befignhencied &y Hﬁylu@érahk?@é’%}tht aoshm?e cyttipg (or

(between theitpRise RRIFidORg AR ltzli'eﬂﬁ%ﬁﬂﬁnggc[g@@p)s rRAsHeRIy PELiNERA rdifiRe GARe and
t he contai ner.” For exanple, inset channe
centre line X through the neck portion 105 and top portlon 104.

A seal 122 is formed with the underside of the flat portion 118 of the collar 106. When the cap 103
is in the initial position (Figure 1) the piercing point 121 is positioned immediately above and

20  adjacent the seal 122. As the liquid in the container 103 is separated from the piercing point 121 by
the seal 122.

The seal 122 can be made of any material but in this instance can be formed integrally with the collar

portion 106 and made of the same material.

In addition to the liquid seals described above, additional sealing means may be added if desired. It
25  will be appreciated that sealing means of known type may be added to the cap (between the top
portion and the neck portion) and/or between the cap and the container. For example, inset channels

with seated o-rings of known type may be added.

Referring to Figures 2, 3 and 4 the piercing of the cap 103 occurs as follows: downward pressure is

applied to the top portion 104 so that the piercing point 121 breaks the seal 122 at the point where



Wi th seated o-rings of known type may be added. Referring to Figures 2, 3
and 4 the piercing of the cap 103 occurs as follows: downward pressure is
applied to the top portion 104 so that the piercing point 121 breaks the
seal 122 V@ 01/8@8poi nt where 9 WO 01/ 36289 PCT/ NZ00O/ 00229 POTENZIeAD22922

j oi ns t he d @41 1PDfdirsARke ﬂlalﬁorﬂ&n 11Bef arelcbir 106) 8. cedirat eloineril1 22 bethe b pdiZidn 064 t he
top portion 104  provides rigidity to the top portion 104 as do war d
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position Pducan be pulled in the upward direction (arrow B, Figure 3). The
second 5 proj ectl ons 111 retain the inward facing projection 119 of the
top portion 104 and arrest upward notion. This causes the top portion 104

to be ret qih@@ﬂa hékitRR PREAR PePulléd th@@bemednkaeﬁdhegﬂowm Fipirki33] Thep@Sérdi on
and the cl osed position (of Figure 2), his open position a |iquid
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cont ai ner 2.t T8RIEustAhPRE Portib AMIbd Ilaﬁmgm aﬁfo]tgén%sm&ppam%wam%mma

peri pherally placed holes onto 4, whe he container is up ended. Wen the
cap 10 1030slsoreagléuthﬁ dlesed h@lt@mdg@agtpggl ili b ocpmypqsri@néklawtdm@wagﬁwavw@@atqdn t he
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the top p Ion ortron e col | ‘0sed by
the top oftoptﬂmemm lﬂémabmphmnly plaacrcﬁloklsamed Wwienfthd confairier 13 up lerdeddoWben the@dap
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i nner faC(F;guEH’4) &epﬂﬁlﬁlp@angaﬁva)t llswwel:eﬁI1i(1§l’topc mﬁm 104, t]ﬁd”r&clspdi&m ]f[)$5nd thb calfar tdoe
neck portion 105. Thus i S crea ge 125 bearing
agai nst tﬁsec?sﬁ‘gl’)d@e ‘%Pid’ gﬁ‘ﬁlé‘g fi%haB?‘?ﬁo Wﬁtg%‘lfﬁeglbql @g 105, and by the
shaped tops of the sides 115 flttlng into holes 124 of the top portion
104. These hol es 124 may_additionally operate. ui des keys for e
correct éWg ﬁl"B‘ﬁe glfb lsp‘??rs’flf%fi‘? 0%(5129 PGy f?’l? Sf‘ﬁ%"ﬁg% %B’Igtpf”(’i‘ﬁ %105.
In the emé@:ﬁ’bfﬁﬁé‘iop%h&‘M‘elérﬂenFlagMﬁ@ﬁlelmﬂ:r fatd)er §}b@mmﬂsd i fk, IR stdep115
portion 104 (down to the 20 piercing point 121) are_ shown a%%rmetrlcally,

such ¥hat obhengckpartign 193 dhusiadiguif perl isgarageddy therflanesyhZe bearing 2griishthe msifle tPear s

agai nst agf i@ 6 i §Gﬁh&ﬁec§g&§§1 by Sanaby ma%ha&;@d)togsocr flifheQlied DB firtky 1§to|h§leé 124
addition to the fl ar‘rge 12 However, it wl appreciated that the

fl ange 128f ajoptrertionrtpf.eThasyhalemigh aray additionaly aperathas guides o1 keys dgr theorrect
piercing eanS. ot filBeahidn F0RLNG 1o Gl eion @GE OF Sides 115 of the neck

In the embodiment shown in Figures 1-4, the sloping sides of the top portion 104 (down to the
20  piercing point 121) are shown a symmetrically, such that one face of the side 119, down to the
piercing point 121, bears against an inner face of sides 115 of the top portion 105. This is in addition
to the flange 125. However, it will be appreciated that the flange 125 may be completely annular, and
that the face 119 of the piercing means, which bears against the inner face of sides 115 of the neck

portion 105, may be omitted so that the flange 125 is completely annular.

25 As can be seen in Figures 1-4, the cover 4 is optional. If, however the cover 4 is present, additional
tamper-evident means (not shown) may be provided between the collar 106 and the cover 4, in

known manner. For example, a shrink wrap plastic seal may be provided, if desired.

The collar 106 and neck portion 105 are formed integrally, along with the seal 122. These elements
are made of plastics material. If so desired, a pre-weakened area may be provided on the seal 122

30  between the edge of the flat flange 118 of the collar portion 106 and the seal itself 122.
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portion 105, may be omtted so that the flange 125 is conpletely annul ar.
25 As can be seen in Figures 1-4, the cover 4 is optional. |If, however the
cover 4 is present, additional tanper-evident neans (not shown) may be
provi ded Wwevudess t he coll ar 106 and the cover 4, in knowPQray@eeno22sor

exanpl e, arghakdk20/6Rihe RbRBIrti6n $@RIs KBy e biihP vitdedsiallyf flaeHoweds, itThal Bol | ar
106 and neck portion 105 are formed integrally, al Ongsaémgetorxl the seal 122.
|

These el erf@Aiegiated that thiscpaansmay Ibﬁé’f“i‘eéisW‘Pﬁﬁ’t“equ"HPng fremdhy &g mvgntion.

pre-weakened area nmay be provided on the seal 122 30 betmeen t he edge of
the flat flange 118 of the_ collar portion 106 and the seg sel f
WD 01/ 3628% NPOSFiO6S 29 knpma {Fgs the pogr gt Pﬁﬂé’?gﬁdlqﬂ@r ofﬁr 8421 EO%sor?cf\/m as

bei ng subsi,aRiked, b¥wicbithe cdIRVEYEId thelcodbaintr D prép@idas kdvatmidhat bytthd slishape
may be varied w thout departing fromthe scope of the invention. As will be

appr ecbat el@6 &nd therrban thecamd (3heemsrfirgily srepved prip the b of His cpptaingrd 1 BRYids picat he
cap 103 on,.A..CRPH P8k c&gad?&ta}{\@ﬁ@ f(flﬁpl(ﬁoﬂléi{eallpgen@ﬁﬁy bddGted ngh@hﬁ}ﬁlger 26 | )S

provi ded i n known nner by the co and therefore the cap 103
bei ng firmnfigeeéwed onto the top of the container 2 to provide a seal
between the top of the container and the collar 106. This seal is generally
denoted by the nunber 126 on Figure 4. The container 2 is shown as

i ncl udi ng Bw coutivgads shovaes ingludingamaitiapdly (acing dlerged 7 (Fignsel f himanogiatsl kelgw he
end of th% CO” he 091? 306 Enli'%r gﬁltglﬁé gf:“th Eonga q—%v@évgleft Hb otlted tflattJm

be apprema% Hi's 'S an op |ona eature an e varied as is
requi iéd fioin diplmenasl IﬁapEe amldndyr e vafied zhes mmiitearfor]tﬁkﬁshapﬁ aniddit otthnmiian &p6 @ theand

th | strugt t th of the t f t 2. It will al
b apor oci APBHFT “HhBE 8l T e R A Shat PE BT ner 2 can be

re-used wth a fresh cap 103 with the seal 122 in position. This is the

case Y\'het qg\lf’vill%gsonléco agérgcelatg_cﬁp t11iose sfclﬁeaa 1n§}[1]aa% tL he corltaln.elS f gan\%le r&%us%gq'nL Er:sgho the

cont ai ner Cross ‘'sec | onal “view of

showi ng t hep m(mklt}pmé kdad m%ﬁi»oaﬁm Thip igtheé tdse wheth@br aenthe edpl §03 posinkp Gnedh
However, it w| c{)tf} appr eci atg_}g that the positioning of the neck portion
105 and tsﬁrﬁWﬂHF% e io?fﬁ‘?er off-centre fromthe axial centre |line (not
shown) of the container 2. Referring to the second preferred enbodi nment ,

this | shown in Figures 5- rrent t he
cover 12, d&reEl-4ye! Cr?é%ﬁsctboark%%ofl%b%caaﬂg? St Pk PSR TR dRARS s
to the 104 centrally positioned. However, it will be appreciated that the positioning of the neck portion 105

and top portion 104 may be off-centre from the axial centre line (not shown) of the container 2.

Referring to the second preferred embodiment, this is shown in Figures 5-7. In this embodiment the
cap 203 includes a cover 4, collar 106, neck portion 205 and top portion 204. The cover 4 fits to the

20  cap 203 in the manner described for the first preferred embodiment of the cap 103.

The sides 215 of the neck portion 205 have a diameter greater than the sides 214 of the top portion
204. The top portion 204 is in two separate parts 204a and the piercing means 204b. The piercing
means 204b incorporates the piercing point 221, which is peripherally located with reference to the

centre line X (Figure 5) of the cap 203.

25  The downward motion in the direction arrow A (Figure 6) pushes the top portion 204. This pushes
the slidable piercihg point 221 to a lower position (Figure 6), breaking the seal 222. The neck portion
205 includes a centrally positioned projection 221 which is shaped to engage with a hole 224 (Figure
7) of the top portion 204.
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20 cap 203 in the manner described for the first preferred enbodi nent of
the cap 103. The sides 215 of the neck portion 205 have a di aneter greater
than the sides 214 of the top portion 204. The top portign 20 n
separ ate“ﬁ%ﬁ"t"’s6 O4a and the piercing neans 204b. The pier EFF Z%Wé%é 204b
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notion in irection arrow A (Figure 6) pushes the top portion 204. This
pushes t kents|of dabblepqyilterWrﬁgotpld|thvtce@2111Yt1@a@d Pesigetion &l anid drroyghitepurode T,

br eaki ng th% §eal0 222 o4 1h€ neck portion 205 includes a centrally

posi ti oned prijePcftr on 21 which is shaped to engage wwth a hole 224 (Figure
7) of the top portion 204. 11 WO 01/ 36289 PCT/ NZ00O/ 00229 The liquid flow,

once the seq O?wr%ﬁrﬁg@f&ﬁ?i?que%hﬁﬁeg@m fijﬁrgi%n' er%tmtmlé}p% P@rahis ;204

and atti on Iercin 0 n Figure y arrows. This
liquid fl pwvided bht’nea@ag¢Ms1tlmemﬁﬂnea)rqﬁcttohé2Q ofshquoeck patio2 14, wilk tha hole 2Preof
centrally Iocated J ctl he hol e.224

por t1 on e EpeorbiEl i Re GEF (R pRUPH Al Snlile e oo el Gfes
noti on (ag1séomanak pbitdn Q&Stoﬁ;roxﬁdeaaﬂdltl&)al iliguid peadwd thetchridgidddrte pejemige d20 in
position of the projection 220 of the neck portion 105, with the hole 224
of the t ﬁleﬁ%‘ru on 204. The sides 214 of the top portion 204 al so engage
with or bear agar nst the sides 215 of the neck portion 205 to provr de

addi tj onal uid s 0 t provided b oj ect.i on. 220 .i

The p%%; ef:r%l‘? Jse"tﬂ‘ﬁ%i% dz?ﬂlzl? rga}@teﬁn%aﬁ%/g%ah”gaé‘@% “ﬁﬁ“ﬂ?ﬁ%&?szfo P§r SP acr ng
proj ecti ogs tKdilck 0R1IBA)205 OThet HgnBESKeri B elnie@is A0S sanld1ss MhBérethe Gi st emg‘agaenent
is the sane as that of the first preferred enbodinent. However it will be

appr eci at eabedimentyleweveris Wil Regeprsqisted that with the sides,ditof His nogePasirn 308 ondlist si de
of the sid@sialdAnoliadshes sQR tQﬂSc;rh(erQoz Offat tﬁellﬁﬁln&h@f tRQS brloj eBbn9 fvilt B&SRrsed,

projections wll be reversed, relative to the first preferred enbodi ment
of the capelafmgtoméﬁﬂep@fﬁfﬁﬁgnbf&lwrgefféscﬁﬂﬁé a third preferred enmbodi nent
of the cap 303 is thereshown. As with the first preferred enbodi ment, the
top portion 304 incorporates a point 321 with an associ ated base 320.

Cent rb} eRefeming t3Pipurss §vi0 @dkirdnreferredympdipent pf e eam 393 dpthengehopspApyith thsn
304, in ORft ﬁ‘tefeggd Cdl%d%é tHe rf'dpr Igrtlon 304 incorporates a point 321 with an associated base 320.

Central element 323 provides stiffening and rigidity to the top portion 304, in operation. In this third
embodiment of the cap 303, the seal 322 is provided across-the top of the container 2, between the

container 2 and the collar 306, at point 326 (Figure 8)

20 A further variation from the first preferred embodiment is that the flange 325 of the top portion 304
is formed entirely round the periphery of the piercing means and extends further down the sides
thereof. Thus once the seal 322 is broken (Figure 8), the top portion 304 pulled back to the open
position (Figure 9) and is then pushed down to provide a liquid seal as shown in Figure 10, the flange
325 bears against the sides 315 of the neck portion 305 to form part of the liquid seal. In addition to

25  this, holes 124 in the top of the top portion 304 engage with the top edge of the sides 315 of the neck

portion 303, in like manner to that described with reference to the first preferred embodiment.

The Figures 11-12 show the fourth preferred embodiment of the cap 403 of the present invention
which is in the manner of the third preferred embodiment shown in Figures 8-10. In this variation the
top portion 404 incorporates a helical thread, or thread of large pitch (denoted by dotted lines 450 and
30  451. Thus the top portion 404 can be twisted down onto the neck portion 405 with the piercing point

12



enbodi ment of the cap 303, the seal 322 is provided across-the top of the
container 2, between the container 2 and the collar 306, at point 326
(Figure 8) 20 A further variation fromthe first preferred enbodinent is
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provide a liquid seal as shown in Figure 10, the flange 325 bears agalnst
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405 with the piercing point 12 WO 01/36289 PCIT/ NZ00/ 00229 321 piercing the

seal 322 identicah To¢ proisc@ens god nask porfinn 805c¢neratd iatherrpannericsaibsdabovpas ¢nsk e 321
to pierce it descends, thus assisting
ca %gld%e%%ﬁe&gg acl%ﬁ%}h%ga%%'??]e e M Blikind>.
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as descri bed for the first preferred enbodinent. The liquid pathway when
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angl e | ar s The .f e 25 o erates, as ta) al |n 4 TEANS when
the top pBFEFEs 8 Bipured 15717 Wihae P eé%bo it oS St BEHC Ao & BFEn ¢ he
first andsﬂo%rﬂxemééﬁ Rioad0 a6 Feeiin04 i @f the €iipt 6 generally descrlbed in the second
preferred embodiment with reference to top portion 204 and neck portion 205. The piercing point 122
is a part of the top portion 604. The seal 322 is of the type described in the third preferred

embodiment.

20  The collar 606 incorporates sides 612, portion 116 and projections 117 of the type described in the
first preferred embodiment. As with the first preferred embodiment, the neck portion 605 is integrally
formed with the collar 606. The variation on this preferred embodiment to the neck portion and collar
(605, 606) is that the intermediate flange 618 slopes upwardly and inwardly (whereas in the first
preferred embodiment this was a flat flange 118). The central projection 620 is of a similar type to

25  that shown in the second preferred embodiment (projection 221) except that projection 620 it is
connected to one side 615 of the neck portion 605 by one connecting flange 615a. This arrangement
leaves a liquid passage about the flange 615a which, in plan, is virtually completely circular except

for projection 615a.

Referring to Figure 18-20, a seventh preferred embodiment of the cap 703 is there shown. The cover
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passages are as described above for the third enbodinent. 15 Referring to
Figures 15-17 the sixth preferred enbodi nent of the cap 603 with cover 4 is
there shown. The neck portion 605 and top portion 604 are of the type as
gener al | yaes¥2ibhed in the second preferred enbodi nent WPOT/NZSb@IRHce to
top porti o2 fsbubiélcpSok iR datre thadfk? as thOGovel £1i6 k@it MO tapt 103 Rthe Fifst prefodéd  Of
the top portion 604. The seal 322 is of the type described in the thjird

pr ef er r ed crenpEEnBriecton. bafeowppdhrandopvardie Srper bngs eRIPYRE BY DUmYsET 1%8on
116 and prgpefiiARs1iLAdm e fildCorb¥REl ARRRIMRE Spbbtelifthe shiné Sanfth §hef i do _
enbodiment. As with the first preferred enbodi nent, the neck portion 605 is
i nt egr al | yortjop7fe i slid inte dowawaerd [direptions Ggow Phidigwal Patridam the wpwird siresiien diiguey
enbodi genty, t i 606) is that the

i nter neggi a ’5?%“}4;%&ggg?’5@%&@@*5%&&?@feb’%gﬁ’aé?qﬁ‘a%“ﬁd| y (whereas in the first
preferred enbodinent this was a flat flange 118). The central projection
620 is of | 4 iLQing Boih B4 j Jeh{d 365 QB R R EiblcGHdrtion 723
enbodi nentlﬁl{hggr{)%dggﬂth}eg%ﬂ%%%)mggggg?tltli%tg\ﬁgreg} rété{?]?%n 62 iat I'S (?(;ep%nleogt ed to
one si de Gidm lafth thh@pmextikn Pet anid the n6GSGolion IHE ToesmbiR2iingf thd samg &pedBigscriped s
arrangenent . l.eave | i quid passage about .t fil - } i an,
is virtuall 9’eg652ﬁrfle?dque§lt'ci 7 &4 %rgr%&g(%gb?ﬁ 1?%?({%%%]6%{; | 812 g%ﬁ%ﬁ‘g}?lg}’ ?th%lg to
Fi gure 18-tRdtop porsien 20wt ik imtheméiat paitenjiotiamdnpaind thehnsideay theGRles 315 dfelresnesihown.

The coyer 13 /36289 PCT/. 00229 4 fits. about. the cap./03 jn_the
sane nné’t"rté?%ﬁ'(elﬂ}k‘?d’i‘féﬁeg’ie PIEQ dntead R 45 1 Qf’islttlf’ﬁé Qfv‘l'nrlgtF 1%‘?%#%?? ed
enmbodi NMeNtprevlkited B6MhiabdiGentald Bdvwhvatd Wotdhenit, dndn inwaedlgbyjcbaed Mihge biemag 725 of
represented by numbers 108, 112, 110 and 111 fromthe first preferred
enbodi nentthe wisdleagee 2t An thrasida fse AERnRde Mhehhe Askperon fbr ThegAvardly PIuclts d in
a_downwar Cha%ger E&GhdnP T 5(RI HRWokpleleBulhBbout@dndif SR HRWAT Lofdhd REE p&Hon
(Figure 5 B, Figure 20) as is described for the first preferred

enmbodi ment705,|an ittnidyde epiirdttupied tportien thsregreyndg point 721 is on an el enent
which is a separate noveable portion 723 fromboth the top portion 704 and
t he neck portion 705. The seal 122 is of the same type as described in the
firstlenbad wsverdly fasingnsiedtione2pas possipngd an thectpp @6 Hiegnoveable pogiae 733 ddis
flange 724, woiichy) R sthed1ePRN ik AP 100t theSop Porlilifydani ti @l position, is
bi ased ag f%%lgt hew\él?]%g%ecsie oft e?ﬁe Si d‘{es % 5 (t)fe ?}ﬁéb neck 10 portion 705. The
noveabl e portion 723 is retained in the initial position shown in Figure

18, and Thus tamper-evidence (or lack thereof) is visible if the moveable portion 723 and the top portion 704

are both in an elevated position, as shown in Figure 18. If either portion (723, 704) is not in this
elevated position, this can be visually seen through the clear plastic cover 4 (or in the absence of the
20  cover) without the need to inspect any other tamper-evident means physically attached to the outside

of the cap 703 and container 2.

Additional flanges 728 are provided, (so portion 723 is a cross in cross-section), between the
projection 727 and the piercing point 721. These are shaped so as to provide a liquid passageway

between the edges of the flanges 724, 725 and the projection 727 and the piercing point 721.

25  The above described embodiment of the cap 703 works in the following manner: the top 704 is
pushed in a downward motion (arrow A Figure 19) in the same manner as described for the first
preferred embodiment. The curved portion 718 of the collar 706 arrests the downward motion of the
top portion 704. As the top portion 704 is pushed downward this in turn pushes down the moveable
portion 723 by engagement with the top projection 727. The piercing point 721 pushes the edge of

30 the foil seal 722 aside. As the moveable portion 723 descends the lower edge of the flange 724 clears
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prevented from acci dental downward novenent, by an inwardly projecting
flange el enment 725 of the side flange 724 on the inside face of the side
715 of the neck portion 705. The inwardly projecting flange el enent 725
may be cd¥PPER@PY annul ar about the inside of the sides 7PSTO¥Z0piGe22heck
portion 7@blower edgt ofthyndsk partion TiSend figtsenitpadsttb anndtivelpesiaoro Thelprofk&tioAri26

por 01 on’ 7228 PTG S edndiy>4 97 Bt il Wk 1 B Beon RIS EhFof

the top pords| @ainfikhe ﬂ&bmblte oS 7EVih teNeeerédpositiaf KTHe PRyj@abn 7175 enshgihPhveth i f
t he noveabl e portlon 723 and the to op Eortlon 704 are both in an el evated
position, BEhUfEhPIoyides Gaauid seal whendhg (8,70 brit thsiflqesdresitippa) s not in

this elevated position, this can be visually seen through the cl ear

pl asti cov he apsence, of .the 20 cover t he need to

i nspec 8{%1('001{%1 &5 R t@f‘e?ﬁwaFFeIaﬁ%O“;ﬂ%% te%m@%? H@dﬁt‘ﬁeif“’f’w a5 8 de
of the Capa 17@13{1 Iﬁ@ﬁg@ﬁf&e@teﬁ &ds sBownf ) dirlolve BARFighle0IRSerd Eh% t& SorfdrOMU Gestesséd O
portlon 723 1's . a cross in cross-section), between the projection 727 and

the pi er cilAdesigMAward srectpp dhegroifetion Al aginia hols T3f é"?ﬁnhaéthé ligpig gpsgageway
passagewawpggghggen the edges of the flanges 724, 725 and the projection
727 and the piercing point 721. 25 The above described enbodi nent of the
cap 703 works in the followi ng manner: the top 704 is pushed in a downward

mot i on (arfRWnofik@h $oddin Fidul)@s-S6Es SRNDAL. 85 JRRE HOF)&Q th QhedoD Githi thSt
preferred enbodi nent. The curved‘gortlon 718 of the collar 706 arrests the

downwafd rhettpmef g poriwn 7l gheseHari 78n whemthe sepvedide payporp GA3tip onthy Buver gosyieshed
downwar d tlmvﬁevéxrlt \tvﬂ'lrt{% Eb&%&%d %ﬂ%se sﬂﬁlem\/’tﬁ@m ﬁ)at %f;gg PR nzag%e t&{thg nt

with the top projectio e piercing point ushes the e 30
the foil sedkngéZ24 asthetshanAginghdlangmabie spbtytﬁoonglaﬁyaamﬂelsloehdssagdae Iower
edge of the flange 724 clears 14 WD 01/36289 PCT/ NZOQ' 00229 t he | ower edge
of the neck portion 705 and flares outwards to its natural position. The

pr oj ect i orn #@Gmbetintehethppietcompeint 72 fis dibxéosw asig:@gmmetembof agngad ésvenpdrtiort he
base of th urv orti 7 t he noveabl e
por ¢ on 7a5tE I EDINRbRs D Blepn i apboadd Pa S ha P TRTRE ¢ e
hol e 734, ppino¥2ides, telferndddiointa semigdht sedaton thdsugha}&p;a?{@& the&mbveable @oion 3
position. 5 Referring to Figure 20, with the upward notion of the top
portion 704 in the direction of arrow B, a liquid passage is created, as
shown by &Refeonve tolighteyAit-23 20 eighth refdrteé embpdipertttof € pré3dnt irsrepicdss @@ cap 803

is there shown. This cap 803 is otherwise identical with the seventh preferred embodiment of the cap.
703, except that the seal 822 is of the type that seals across the top of the container 2 rather than
being formed integrally with the neck portion 805 and collar 806 of the cap 803.

20  The embodiment also includes two piercing points 821. It will be appreciated, however, that in all
embodiments, except the fifth preferred embodiment, two or more piercing points may be
peripherally located about the base of the piercing element, whether the element be present on the

moveable portion (723, 823) or the top portion.

In this eighth embodiment, as the moveable portion 823 is forced downwardly (arrow A, Figure 22)
25  the two flanges 824 spring outwardly and bottom projection 826 engages with the bottom of the sides
815 of the neck portion 805. The liquid passageway provided, once the top portion 804 is moved
back to the open position, is shown in Figure 23. The arrows indicate the direction of motion of the
liquid, past the projections 821 and broken seal 822, past the flanges 824 and through the openings
beside the projections 727, through the hole 734 in the top 804 to the exterior of the container 2.
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in the downward direction the projection 721 seats again in hole 734
sealing the liquid passageway (Figure 19). The enbodi nent shown in Figures
18-20 has one flange 724 which projects to engage with the 10 bottom of

t he portwen01BE89t he col l ar 706 when the noveabl e porti on FQBNZ80/#00329 he

| ower posif iR embobiNRY 8 cbilar \8Dé inc&@oﬁ&@@ﬁﬁﬂt&hﬂd‘labﬂaﬁgh@ﬂe sGipottingdn iupwhide art
that flanges 728 may be of the sane tgj as fl ange 7248ntra?t her thg& bei ng
=l

a flange pidel Rretsctadn s7yAmerieqtipy Bt e ths dlgnges §at 8“%9&% thy gentraf grojeqfien
enbodi men otvﬁ@ af h@i&dn@&t@%%e dFnvlasd Abssl 57 %%@%aﬂ?@l_%d?ﬁbr@&ﬁ TR Badis ofa

curved |l o portion t he noveabl e portion 723 wever, it will be

appr eci at éxdetglhatemhvélnmnd&@ if ethefivirg as desetiked fordhesength abadanent 76%1 may be
formed froma straight section though the base of the noveable portion 723.
Referring to Figures 21-23 an eighth preferred enbodi nent of the_ present

i nventi onReferringdo Eigp 28@ad 23, 8 ninfeamebodimepiof thehag 98his tweeshqva Bt this eppediment
i denti cal

that the tshgesl%alg%ggngzﬁga@?%leg'?%g&t%a%g%ﬁsm%gr gg{ EEZ ng of 7'(t)ﬁe g)(;ﬁtag;t ner

2 rather than being formed integrally with the neck portion 805 and coll ar

806 of th «?C %g é)%gﬁm A9 wlth&t ﬁgﬁ‘&% HRE 13| tﬁ&eﬁﬂﬁéﬁjdﬁfe ﬁdfﬂ)epbieﬁ(ﬁésrlg9 Ry WeS

821. It w appreci ated owever, that 1n al nbodi nents, exceéept the
fifth prefercreduptifodionente, astivdesiod. ﬁmownmrélyd‘acm@ m@ﬂgr?t?% isrfergnep ntegrally with

peri pheral,l bout he

el enent bg‘ é?‘i net(ﬁ(iiheatf’lhl?aomOrrr’t)kg\ﬂ}(23al?)I?1 po% %ilbgrﬁig %géd}g’zg)ﬁ%ﬁ?&t Y \Mtggff) I?(EI on.
In thic eifgbtdesigdbli shewh ,in Etg Bhduermmga&lﬂOdlap@rdrws&mecﬁQ@lri Ehebeafpced agwesswar dl y
oo 2o b O AR et B 8t o
portion 805. The liquid passageway provi ded, once the top portion 804 IS
noved ba to. the o F| e23. The a

" cat o dhenk pBRERRE SERE foRoreRie i 2l metiRar L P HE 00 2621
and br 0keﬂurﬁ&@-hncﬁ@@ped@tﬁﬁfnaﬁxﬁﬁc&rﬂp@dﬁgﬁ&r}&a%eaﬂ%stlm auighop bmmpmzu Agss wizesi de
the projections 727, through the hole 734 in exteri.or of
t he cont afhg&p pertionPB4 {ien te Fioerd i ﬁ‘f\E@W%ﬂﬁ‘?%g‘ qnﬁrﬁﬁ%gle%#%‘gaﬁﬁg% 2 Tiapid

col | ars 80§ Méeﬂ%@éxee%oﬁmhe%ﬁ{aﬂ@lz fddate &idg6r tBdEonSERPRr Ailiq@idaen] ispinar d
central projection 847. Ap dﬁxe}Ctl on 848 on the fl anges 824 engaae t%l

central ppioyided when thaygp P@Tlorp? § @eheglossdipesition % FhesﬂtaB%F F28 0t tha &PRS
motion of 'Ithﬂ%aggé/ 82 cBrs an{ut&t AR i&dor spRigCRRLAE §i@09 B of the neck portion 905. The

flange 925 is in the shape of an inverted, truncated cone.

Referring to Figs 26 and 27 a tenth preferred embodiment of the cap 1003 of the present invention
20  is thereshown. The top portion 1004 and the foil piercing means 1021 are formed integrally.

The mechanism of the opening and closing of the cap 1003 is the same as for the sixth embodiment
of the invention (Figs 15-17), except that the point 1021 forms the lowest edge of the top portion
1004. The sides of the top portion 1004 are cut in an angular section sloping to the point 1021.

In both the ninth and tenth embodiments the cap (903, 1003) is in two parts, and the open position,
25  like the seventh and eight embodiments of the cap (703, 803) is also the initial position of the top
portion (904, 1004).

Referring to Figs 28 and 29 an eleventh preferred embodiment of the cap 1103 of the present
invention is thereshown. The top portion 1104 and the foil piercing means 1121 are formed in two

separate parts, as discussed for the seventh embodiment of the cap 703. The top portion 1104 has
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t he ei ghth enbodi nent 803 is otherwi se as described for the seventh

enbodi nent 703. 5 Referring to Figs. 24 and 25, a ninth enbodi nent of the
cap 903 is thereshown. In this enbodiment the seal piercing neans 921 is
formed | Wwe@rad28y with the top 904. The top portion 912 wPCOT/N#00/0€223t t WO

hol es 129 ttvb%bﬁttlé}fs Okigtthe Thitel posiida beiaf tHeQheSaskROopaR poditeon, :ilsl‘lﬁ{cﬁﬁsd?ﬂ)ou@wiﬂo
four or nore, as is desired. A downwardly facing prong 920 is forned

|ntegralIwmﬂpﬁﬁnwpﬁéwﬁﬁder5|de of the top portion 912. The prong 920 has a
shaped tip 921 which may be sharpened, 10 if so desired. As shown in Fig.
33 the prong 920 has_a cross tion in the sh

AIternatlVEF?“WFFN§61§@§?W¥ﬁIifégm%Pﬁﬁé @%U“Wﬁ3ﬁ§§§glﬁﬁg%ﬁéga%ﬁﬂg@négétion

for exanpl eveh fne WpAortion 164 HRGKoVEIE pdHonIHAD3 hid Glidhe@ Sovariwak ERS bropRors haped
projection 211. The projections 211 are of a nunber and shaped |n a nmanner

conpl efentsariye ?‘6‘”9114@5 a5y cdean the bppiorp (9 thesiglep b 5) o bk periiga WPranThe Fid op
portion 93;)%5%% v? ? é &ll il %@arﬂ@ﬁfaﬁﬂe? Bs foP e Qé’vght‘ﬁQHdeﬂ%egtJo% t}%rl:raﬁ to3.he hol es

124 and f 15 seal between the exterior he contai ner 2 and
the exterior of the container 2. Aliquid seal is also provi ded when the

top porti Ofhe %Qé 1 ig 15 &nﬁﬁk@on@a R3RGeRIREL ¢ G f@%eﬂd&%&!&ﬁ%srﬁ&ﬁ b9thetsﬁlﬁ‘lldeptﬂl

portion 904. his flange 925 bears against the interior sloping, circular
si de 915 ohe sidrs 1hET kThp@¢atl1bmak19g>Sxeaﬁsr@emprrlsearvgedogfzwardéy faping projeskiensd 13F an
inverted, truncated cone. Referring to Figs 26 and 27 a tenth preferred
enbodinent of the cap 1003 of the present invention 20 is thereshown. The
top porti dhwillig4ppreciatediey these skil¢dain therng thes aueh saabbrealgremeans fbdmpyglsgatiydly .
The ha for
tho stuth tsansa AaFHeRghag: i BpSlaell shi e Bl bt MR B B 1t
1021 for nBeztlhe:aklog\pxsiect@dg élQOfsaWh@ﬂt thyg apa)ntt:mthent 2100% thelpreimsted efthofowe#t eart op

portion 10 are |n an section s to t 2

both t he m CH‘H%Vﬁ 1P|n 1}%0 IC?TIIIB 1n uoustfi_cliée arounc%) @16:? 1 Brss; thg ?ow%tstt[%?gt oJf the

and the Opﬁd’treﬂﬂélbdm@ﬂl,124 Akhlab keurtzhﬂqﬁievmhﬂamnehtml@mrommnbdpmmm aqfrortgw
cap (703, 803) js also the initial tion of the to rti.o 904
1064y | Rercepibilraergitieh fibe SRt b Berinairns R BETRREISPT ¢ he
cap 1163 ahe i@ JAFRHBM flatichOLRub@RrdsS sédfiSh BENRYbn arbid e Rilthictedbe dlfdt and
the foil piercing nmeans 1121 are fornmed in two separate parts, as

di scussed theaeoftaid a sepRinttion@histfi nent of the cap 703. The top portion 1104
has 16 WO 01/ 36289 PCT/ NZ00/ 00229

Optionally the seal, regardless of the material, or the position, can include an area, line, curve or areas
of weakness. These pre-weakened areas or lines are positioned such that the foil piercing means
engages with these lines or areas as the foil piercing means begins to engage with the seal. The areas
20  thus have reduced burst strength and will tear or rip in preference to any other area, thus providing

that the seal will break cleanly and in the region of preference for use of the contents.

A number of different features in different embodiments have been described above. However it will
be appreciated that these may be combined in varying ways and means (known to those skilled in the
art) so that features can be selected out of one embodiment and added to features of another

25  embodiment, without departing from the scope of the invention.
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two positions, with the initial position being the sanme as the open
position, as discussed above with various enbodi nents. The projections
1124 are upwardly facing, being held within the sides 1115 of the neck
portion WIDH/3628%hen the top portion 1104 and noveabl e por PCOINZOWRB2%r e
pushed downward the projections 1124 5 spring outward as they clear the
bott om of gtl.:}.ﬁl\fgndes 1115 of the neck portion 1105. The liquid passageway
is create e same manner as for the seventh enbodi ment of the cap 703.
The stop 1125 is dinensioned to be restrained fromfurther downward
nmovemnent the shoulder on. .the sides.1115 . Th - br i
conpri sesl?%/wo doﬁﬁ%’r gqrya Oé‘(t:%n}% Sﬁ}dofoélc n?e(r)%gmﬁﬁ%)gﬁ)? én\}\,ir?% ?r?&;téa%pg%g@?a%fed by
t hose ski kéregininga lih@dasid chfhatorporatingsesahl-pureak élagentpad svhirkd: may
alternatively 10 be selected fromthe following: two or nore saw teeth,
saw teeth formng the entire periphery of the seal-breaking projections
1121, saw teeth tidiquédie thedoetaiet it @ridiallxseparated fiven péd pinreingrelenfent ye deaype st
part of the noveable portion 1124, a continuous edge around the perineter
of the | owest part of the npveable portion 1124 such as a curved knife, an
i nt erm t t eaid cdprindledi@g:ound the perineter, a prong or other downward
projection at the centre of the seal -breaking neans 114 (al ong the thrust
axis of 15 the inner portion); a flattened square cross section projection
around the ci r euotfag mithceawyfopsruringttiverap of the eonthizer ebovib thedien epenios, stidegkar
tionally .the seal.. regardless of .the material, or the position, can

iq?]cl ude aﬁelﬁg’g’g,ﬂe(ﬁwﬁ}é?ﬁ‘gﬂﬁieaessagFthgfeéhé%ughbf weakness. Thesg pr e- weakened
areas or lines are positioned such that the foil piercing neans engages
with these lines or areas as the foil piercing neans begins to engage with
the seal. The 3?%%%’%@% hus have reduced burst strength and will tear or
rip in preference to any other area, thus providing that the seal wll
break cleanly and . in.the.region of erence f f t A
number of di 1 bl onaiagd bk BLFEHE B Meretifuat ol BB BsPe .
abovel0 However pietcinpeldment endplxreni at ed that these may be conbined in
varyi ng ways and neans (known to those skilled in the art) so that
features can be sel ected out of one enbodi ment and added to features of
anot her 25 enthedippertion isvhdveahlt baleqea thirean@sitipomhtdegostapdeiog at indial posind,i on.
17 Vo o1/ §n6gp8e?1 ppogt%xll\%gcp é gl%gezdgpos%él t|1\1/esinitial position being a visual indicator of a sealed

container and wherein the top portion is moveable from the initial position to the closed position and,

when first so moved, causes the piercing element to pierce the seal, and thereafter when said top is

15 moved from the closed position to the open position a liquid passage way is created for the liquid

from the container to outside the cap, and wherein

thereafter when the top portion is in the closed position, one or more elements of the top
portion bear against one or more elements of the neck portion, or engage therewith, to provide a

liquid seal between the top portion and the neck portion;
20 and wherein said cap further includes:

releasable means for releasably maintaining the top portion in the initial position and

releasable means for releasably retaining the top portion in the open position; and wherein

when the top portion is in the initial position, the liquid is sealed within the container by said

seal.
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1. Acap for a container, said container having a top opening and being
capable of containing a liquid, said cap incorporating a seal piercing

el enment, and wherein: the liquid in the container is initially separated
from sai V@PEI@Phg el ement by a seal; 5 said cap includi RET/NLBEI2Ar with
means for securing the cap to the container about the top opening, said
collar being fornmed with a |Iiquid passage therethrough; a neck portion; a
top portion which is noveable, has a |iquid passage therethrough, and
conpri ses 2t he Aseplfor akOntainer asictagmel ie n’xanm 1 waadinthenek pottioe atdibe ppportiomares
noveabl e betMﬁe tpree o§|t|ons %& ositions being an initial

posi ti on, SRS SRS 8Ver 3P HTHTE © Bésltlon the initial position
being a visual indicator of a sealed container and wherein the top portion
is nmoveable fromthe initial position to the closed position and, when
first so noved, causes the piercing elenent to pierce the seal, and
thereafter when said top is 15 noved fromthe closed position to the open
PSSIOL![ glndg ![Ihgwcdfo[%% xgtgln \g?élan uré?eh ?w eré ntt e uI!tlgn an t? t%%nﬁ,gg}egkger
cl osed poserttllaby”llocﬁtadatomhe ride of Bt esmanlise affthd thﬁ opcmﬁng qu}tetdomambear agai nst one
or nore elenents of the neck portion, or engage therewith, to provide a

| i quid seal between the top portion and the neck portion; 20 and wherein
said cap further includes: rel easable neans for rel easably naintaining the
top portion in the initial position and releasable neans for rel easably
retaining the top portion in the open position; and wherein when the top
portion ig. inAtchgforaicontaiherposlaitiedim aryloee bf theprdcddmgshiahedhantit tiemedkipertion

cont ai ner Q%h F s§al. 1 01/ 36289 PCT/ NZOQO 00229 2. A cap for a

cont ai ner 4% %f%aﬁgﬁ riied USSR wher ei n the neck portion and the topportion
are centrally | ocated over the top opening of the container. 5 3. A cap
for al&ontalner as clainmed in claim1l wherein the neck portion and the top
portion are

5. A cap for a container as claimed in any one of the preceding claims wherein said top portion

and said piercing element are formed integrally.

6. A cap for a container as claimed in any one of the preceding claims wherein the piercing
15 element includes a piercing point which is selected from: one or more sharpened edges; one or more

points; one or more sharpened points; and a combination of these.

7. A cap for a container as claimed in claim 6 wherein the or all points and the or all edges are
peripherally positioned at the bottom of cylindrical sides of the top portion, said sides being formed
20  with the liquid passageway therein and through.

8. A cap for a container as claimed in claim 7 wherein said bottom of said top portion is formed

at an angle with reference to the sides of the top portion.
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centrally located to one side of the centre Iine of the top opening of the
container 4. A cap for a container as clainmed in any one of the preceding
claims wherein the neck portion and the collar are fornmed integrally. 10
5. A capW®01/3%28%nt ai ner as clained in any one of the pre®c®iNTg0/60229 s
wherein said top portion and said piercing elenent are forned integrally.
6. A cap for a container as clainmed in any one of the preceding clains
wherein the piercing 15 elenent includes a piercing point which is

sel ect ed fgom ong cy forPE@tastRENEARED RAgGE e dNie: pPeceding dainpeiheted)saidneal Gr

more sharpened points: and a conbination of these. 7. cap faor cont ai ner
as cl ai med™ads fremapaisr! ?R%étf"%lg’?fmﬂliﬁnwmaff"lh f%ﬁ‘ibf‘?tpias%%d“?qwéa%lfgéTrgboégagoéé” 8t e
peripherah*&hgggﬁagqaﬁgnghmhmgwgptton1of cylindrical sides of the top
portion, said sides being formed 20 with the |liquid passageway therein and

through. 8. A cap for a container as clainmed in claim7 wherein said bottom
of saig top portionis fornmed at an angle with reference to the sides of
the top portion. 19 WO 01/36289 PCT/ NZOQ 00229 9. A cap for a container as
clainmed in any one of the preceding clains wherein said seal is made from
material 3@l eqt f fof @BbntahdiEs Biathedi @ishy ohd 6KihbIpeecpding tlaigss, wihidrdh Saiplsasts Cs;
cardboard or wood products; and a conbinatiogn of these. 5 10. cap for a
cont ai ner Se&red tgjthaegp iof thg Fontging: aer thePRSRIBR AN E® é‘qu‘id?fﬁs herareiered i 1 Real

is secureg,lfet he top of the container, over the opening, after the liquid
has been inserted in to the container. 10 11. A cap for a container as
claimed in any one of clains 1 to 8 wherein said seal is fornmed integrally
with the collar. 12. A cap for a container as clainmed in any precedi ng

cl ai mwherein said seal includes at | east one area of predeterm ned
weakness, with a burst strength |lower than that of the remaining material

of 15ythgiseal cap for a container as claimed in any one of claims 1 to 8 wherein said seal is formed

integrally with the collar.

12. A cap for a container as claimed in any preceding claim wherein said seal includes at least one
area of predetermined weakness, with a burst strength lower than that of the remaining material of

15 the seal.

13. A cap for a container as claimed in any one of claims 1 to 6 wherein said top portion includes
cylindrical side elements, which are positioned on the outside of a top part of the neck portion,
wherein said side elements engage with the top part of the neck portion in a twisting or threaded
20  motion, as said top portion is moved between the initial and the closed positions, and the closed and

the open positions.

14. A cap for a container as claimed in any one of claims 1 to 12 wherein said top portion includes
cylindrical side elements, which are positioned on the inside of a top part of the neck portion, wherein

25  said side elements engage with the top part of the neck portion in a twisting or threaded motion, as

20



13. A cap for a container as clained in any one of clains 1 to 6 wherein
said top portion includes cylindrical side elenents, which are positioned
on the outside of a top part of the neck portion, wherein said side

el enent swangzaagesowi t h the top part of the neck portion in BCTMNZS6/00229 or
threaded 20Qi0% doRtibn id5i0 5 WP (HROHitid1ARd itS cIHRAEGRsBEhNVRRIthE BBsddning tlopand
the closed positions, and the closed and the open positions. 14. A cap for
a cont ai ne@osiaensc| ai med in any one of clains 1 to 12 wherein said top
portion includes cylindrical side elenents, which are positioned on the
inside of a top part of the neck portion, wherein 25 said side elenents
engage with the top part of the neck portion in a twisting or threaded
notion, as 20 WD 01/36289 PCT/ NzZ00O/ 00229 said top portion is noved
between the initial and the closed positions, and the closed and the open
posi t i ons.1515A ¢ap &g 3 opriping ag elaimsr Metny Q8¢ o) th RIegding claimp Wirerifeid ek P di ng
cl ai ms 5 whef 2idls S@khn e HE 1iRRH hés@a&ewgy th&6thiéd@Sin e SRIPE bP iRferfed Bulda@@bdhical
passageway therethrough in the shape of an inverted truncated coni cal
section; asdiontrad thegompartioroinclides|ap Guisriersudace of p efape corpRleengHy & ssidaseion,
conpl i ment_ar. ' ' [ f.ac ' ' N, r
when the. Ca6 b e St R e o e A B e g o e,
10 16. A clxpetkoveem contai ner as clainmed in any one of the preceding clains
wherein the liquid passageway through the top portion conprises at | east
one hole, the or each hole engaging with an upward facing projection on
the neck portion, each projection being of a conplinentary shape, and when
the cap is in the closed position, thereby formng a liquid seal

t herebetween. 15 17. A cap for a container as clainmed in any one of the

pr ecedd ng 16! aiAmepvibies epmaiseri ad dlavined & anpyowietaf dhe praerdingadleims peisrgpo dictliasid ar e
the sanme position,of e to i on., I i J: : A
cap for a eottarnaruh i o Rl dontRues Ele bl el AR Al

pi erci ng uplatesing psojectior patha heckedogivedacivprbiectivndaing of @ pommimtentry, shgpe, ehd

pi ercing el ement being noveabl e betwee 20 two.positigns: an upper
posi tion AFE" DeCHRE M BEEFIPRS I gieﬁmﬁé ?Wgsaalfad“q%ﬁﬁetf’erﬁgz‘ﬁeflbn forns part
of the initial position of the top portion, and wherein when said top
portion is in the initial position and is noved to the closed position,
sai d

15 17. A cap for a container as claimed in any one of the preceding claims wherein said initial position

and said open position are the same position of the top portion, relative to the neck portion.

18. A cap for a container as claimed in any one of claims 1 to 16 wherein said piercing
element is a separate element within said top portion, said piercing element being moveable between
20  two positions: an upper position and a lower position, and wherein said upper position forms part of

the initial position of the top portion, and wherein

when said top portion is in the initial position and is moved to the closed position, said
piercing element is pushed from the upper position to the lower position; and thereafter said piercing

element remains or is retained in said lower position.

25
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piercing elenment is pushed fromthe upper position to the | ower position;
and thereafter said piercing elenent remains or is retained in said | ower
position WO 01/ 36289 PCT/ Nz00/ 00229 19. A cap for cont ai ner as
cl ai nred Wr&@("ék 18 wherein the liquid passageway thr ough%Fﬁg\'ztO@B&z%orti on
conpr i ses 18neAspeMragonteher 5 simiyn elgads whersintthe Bayd BistreevohthTuehBa 'Bn the
top of theoiBh ehfpids SleSiPetthe, Bbfin ?%&%‘ﬂig%t}{J?bﬁﬂ:cQ(gn AR hERPLATNE
shape, suc!01 that when the cap is in the closed position, the opening and

t he proj eoterang dloment.a2idiprpi¢ction being effeomipbimeriany. shipepguch fhat whenfthe can itvnAkeai ner
as cl ai meq, i - f (e I : j i.d. cap further

i ncl udes glo'(s:égi\};g?i 181\%2}%0 5?1%@g?%??‘%%?@‘?ﬁél”%@“@g?%ﬁl@%\‘?g@eg‘éi ng rel easably
securable to said cap. 21. A cap for a container as clained in claim?20
whereip said cap further includes additional 10 tanper evident neans
formed around the cover and part of the cap. 22. A reseal abl e contai ner

whi ch conprises: a container wwth a top opening, which container is capable
of contai BhNgaZah kflYicHntaind 2 ERlmeddN Gnylohe Bt BRBrRSdifE ALRKHeRiIARN QP furlr t e
pr ecedi ngag'l af\rréﬁ., (ggc At\alpesaeaﬁa i'e cont gi nerraés éf%?rrlg% In %:I aim gz, srai d
cont ai ner inchgkyaiéavgr evet paguirdllof tha cin, qrid doves bespmereisiagshly sedurable to said cap.

21. A cap for a container as claimed in claim 20 wherein said cap further includes additional

10  tamper evident means formed around the cover and part of the cap.

22.  Aresealable container which comprises:

a container with a top opening, which container is capable of containing a liquid;

a seal; and

15 a cap as claimed in any one of the preceding claims.

23. A resealable container as claimed in claim 22, said container including a liquid or a liquid

suspension.
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