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RECLOBABLE VI AL CLOSURE Field of the Invention
The present invention relates to a vial closure, and nore

particul arly,wheggesteccl osabl e closure for a vial to 5 L4 he
target area of a reusable vial between use. : Pcr’%&\"%ma

Background of the Invention _ Known nedi cal vials
cont ai ni ng medi canments and serunms for injection include a

pi erceabl e seal which extends - #cross the open top of the vial.
The -seal is generally held 10 in position by a netallic shell which
Is crinped to the neck ' of the vial and covers the open end. The
nmetallic shell has a break away section | ocated over the target
area of the seal. In order to provide an indicator for product

tanpering as well as a gripping face for r ving the 15 br eakaway
section of the netallic shell, aﬁ%&gg§§g;§%¥;h§2&hgﬂﬂg§ attached to the
nmetallic shell, and covers the tiﬂgﬁﬂ.&f?EhggnnuandsghThe plastic cap is
renmoved al ong with a breakaway sectfon O e al um num col | ar or
shell to expose the targeie pre®ment invention relates tidoweveal &Dssutted] S
whi ch contain multiple doses of

_ and more particularly, to a reclosable closure for a vial to

5 cover the target area of a reusable vial between use.

Backaround of the Invention

Known medical vials containing medicaments and
serums for injection include a pierceable seal which extends
across the open'top of the vial. The seal is generally held

10 in position by a metallic shell which is crimped to the neck
of the vial and covers the open end. The metallic shell has
a break away section located over the target area of the
seal. In order to provide an indicator for product
tampering as well as a gripping surface for removing the

15 breakaway section of the metallic shell, a plastic cap is
attached to the metallic shell, and covers the targe: area.
The plastic cap is removed along with a breakaway section of
the aluminum collar or shell to expose the target area.

However, for vials which contain multiple doses of

20 a medicament or serum, such as insulin or heparin, it would

be desirable to re-cover the exposed target area of the seal



20, a medicanment or serum such as insulin or heparin, it would

be desirable to re-cover the exposed target area of the sea
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- 2- o ween use, in order to mnimze exposure of the target
area to duC®¥&57is or other contaminants, while the vi afCIUSIION2 g
bei ng stored. One proposed solution to this problemis
an all 5 plastic vial cap having a recl osable cover hingedly attached
to the cap which is press fit onto the2neck of a vial to hol d a
sealing disk in position. The recl osabl e cover can be used to
protect the target area of the sealing disk. However, this cap
requires extrenely close tolerances 10 bet ween the neck of the bottle
and the insibetwgen seyg@in oxder to whnimiaecexpdsurailaf tthentiamgatn with

gl ass vials w thout expensi ve tooling,, which increases the
manuf act ur i ngFedstC dust, debxis ﬂ‘fe°EﬁS§e°?BF%Pjaﬁﬁ'3é'§ arfide thgi ¥iatned,

the vial cap$g peing sty ! €ak. This can result in contam nation of the
15 medi canment ©or serum |l ocated in the vial, as well as

toxicity to non-patierge Wivgosed solieivhato hid drsblidie is an all | eaked
medi canent or serumon its outer surface. I n anot her
know® containb$§tipcﬁiﬂiuQ§Rthmiym detfeclosable cover hingedly attached
to the cap which is press fit onto the neck of a vial to
hold a sealing disk in position. The reclosable cover can
be used to protect the target area of the sealing disk.
However, this cap requires extremely close tolerances
10 between the neck of the bottle and the inside of the cap,
. which are difficult to maintain with glass vials without
expensive tooling, which increases the manufacturing cost.
-If the close tolerances are not maintained, the vial caps
can leak. This can result in contamination of the
15 medicament or serum located in the vial, as well as
‘toxicity to non-patients who handle the wvial which has the
leaked medicament or serum on its outer surface.
In another known container, a closure is provided
with a flanged aluminum cap which holds the sealing element
20 over the mouth of the bottle. The cap includes a central
tear-out section. A cover is attached to the cap, with the
front part of the cover being attached to the tear-out
section of the cap by a projection which extends in a form-
locked manner through a mating opening in the tear-out
25 section. The rear part of the cover is aifixed to a second
part of the cap through a projection which extends in a

form-locked manner through a second opening in the cap. The



w t.h a:ftanged al um num cap which holds the sealing el ement 20 over
the nmouth of the bottle. The cap includes a central t ear - out
section. A cover is attached to the cap, with the front part of

the cover beiwgpoaidsashed to the tear-out ' section g ’ﬁﬁ& by a
projection which extends in a form | ocked manner t rou

mati ng opening in the tear-out 25 section. The rear part of t he
cover is affixed to a second pagt_of the cap through a projection
whi ch extends in a form | ocked fanner t hrough a second opening in
the cap. The WO 98/ 09579
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t of th ti | at bet we
and rear parts.t ?fEE' J S%§° CfederobiRges capout R Srcigulacion Betuceh,
fastener el emeipe HNGHCTandbitr BEkRS, and can 1PYWifberklCLEOLRE Fg;ON Y

be reclosed in a prOV|S|on nénner y reclosing the front part

with the attachsslrt afith a snap fagttenegCélofentUr titeviedg! afikrl bagsgar e
provi ded, which extend around the rear part of the cover such that

t he cover openecn the mavesy dep anmxebetne@%gﬁedImmoagnrpneséqgelof t he
LU U 020, { G S S e BN Bh0° M LTSI N ORI g cdlned ceas-
provide a securgupesdise {dH.  §ul 2RO tble-60Y e1indd ' ¢RokABed, which |
‘extend around the rear part of the cover such that the cover
can be pulled by a user to tear through the edge of the
aluminum cap to remove the entire closure from the bottle.
10 However, if the vial is to be reused, this closure does not
provide a secure means for reclosing the cover, and_once:tpe
-initial tear-out section is removed, the torn-out section_is
~exposed on the cover each time the cover is opened.
The present invention is designed to provide a
15 reclosable vial which provides sealing integrity not offered

by the known all-plastic vial closures having reclosable

covers.
Summary of the Invention
Briefly stated, the present invention is a
- 20 reclosable closure for a vial having a neck portion with a

sealing flange surrounding an open end thereof. The
reclosable closure comérises a metal shell, having a top
portion with an opening defined therethrough, and a
depending side wall portion sized to engage the flange of
25 the vial. A plastic top is provided having a top portion

which overlies the top portion of the metal shell and



initial, tear-out section is renpved, the torn-out section is

exposed on the cover each tine the cover is opened. The
present invention is designed to provide a 15 recl osabl e vial which
provi des se tegrity not offered by the known all-plastic
vi al closurg%6ﬂ§”+ﬁg recl osabl e covers. PCT/US97/07232
Summary of the Invention Briefly stated, the present
invention is a 20 recl osabl e closure for a vial haV|ng a neck portion
with a seal i ng flange surrourfdi-ng an open end thereof. The

recl osabl e closure conprises a netal shell, having a top portion
wi th an openi ng defined therethrough, and a dependi ng si de wal
portion sized to engage the flange of 25 the vial. A plastic top is

provi ded havisugreungs Sbet ppaning and whigh basogRr et uie defiinest t i on of
}32% Um;g?} Oiggégzerer}.%rough aligned w:l.t\'./l\’(l)l t%'xe/ %Z%L?.ng The plastic top is

sur rounds t ey R0 BN ERENEBalianth APY LHEEoHihver 15

t heret hrough aligned with the opening.” The plastic top 1s attached
to the netal sdeldablh aechehall eocoONErtoms by an integfaRtliige addrached to

the top by an integral hinge for 5 rotation about a hinge axis. The
cover 5i s rot aXQiFitdas abgut a2 hinge axis. The cover is rotatable on the
- hinge between a first, closed position, where the cover
overlies the top portion of the plastic top and the
aperture, and a second, open position, in which the aperture
" is exposed.
10 : ' In another aspect, the present invention provides
"4 reclosable closure for a vial having a neck portion with a '
- 'sealing flange surrounding an open end thereof. The
reclosable closure comprises a metal shell, having a top
portion with an opening defined therethrough, and a
15 depending side wall portion sized to engage the flange of
the vial. A plastic top is provided having a top portion
which overlies the top portion of the metal shell and
surrounds the opening and which has an aperture defined
therethrough aligned with the opening. The plastic top has
20 an outer skirt which overlies the depending side wall
portion of the metal shell, and an inner wall which depends
from the top portion of the plastic top around the aperture.
The inner wall has a first portion which extends through the
opening, and a second portion which extends outwardly from
25 the first portion to secure the plastic top to the metal
shell. A reclosable cover is rotatably attached to the top

by an integral hinge for rotation about a hinge axis. At



hi.nge.between a first, closed position, where the cover overlies

the top portion of the plastic top and the aperture, and a second,
open position, in which the aperture i s exposed. 10

I n anot her awo=89s79 he present invention provides P bl e
closure for a vial having a neck portion with a seal 1 ng ange
surroundi ng an open end thereof. The recl osabl e cl osure conpri ses
a nmetal shell, having a top -pgrtion with an openi ng defi ned

t heret hrough, and a 15 depending side wall portion sized to engage
the flange of the vial. A plastic top is provided having a top
portion whi ch overlies the top portion of the netal shell and

surrounds they aper 4

t her et hr ough a |gne(§ikg?/vlall§g Viﬁ'e op %?ESB“TEE ¢ a%é%étmﬁeen 586 top and
outer skirt wihehcover|irprdidniege e Bﬁeshﬂﬂgé\@| IThe res:.l:.enl@obbrﬁﬂoﬂf t he
netal shell, and an i nner wall which depends fromthe top portion

of the pl ast i bas o3n aundgfbrmed aamfnmatlon which Ifes iomer fiask hadea

first portion ich extends thro eni n ang a_second
porti oﬁ whi ch® gn B RIRR AR -y T%?‘Srnreféhent p‘?ﬁ"’e"‘f S‘rsttl"ffﬁ iK secure

the plsastic tgpebfndibfe B @he cover is §B€££edﬁff6ﬁ”é) s ,CRYBEelS

rotatably attached to the top an integral |nge or rotation
about a hi ngepegitsiody where the cover wﬁhﬂBiﬂQEEﬁb aperture in the top,
PCT/ US97/ 07232 . . .
to a second, open position, in which the aperture in the top
is exposed, such that the cover is drawn to the open
position by spring back of the elastic deformation of the
10 resilient portion as at least a part of the resilient

portion moves past the axis of the hinge.

Brief Degcription of the Drawing
The foregoing summary, as well as the following
detailed description of preferred embodiments of the
15 invention, will be better understood when read in
conjunction with the appended drawing. For the purpose of
illustrating the invention, there is shown in the drawing an
embodiment which is presently preferred. It should be
understood, however, that the invention is not limited to
20 the precise arrangements and instrumentalities shown. 1In
the drawing:
Fig. 1 is a perspective view of a reclosable
closure in accordance with the present invention;
Fig. 2 is a partially disassembled cross-sectional
25 view of the reclosable closure in accordance with the

present invention;



-b- _ | east one resilient portion is connected between the top and
the cover in proximty to the hinge. The resilient portion has an
undef orned configuration which lies on a first side of the hinge
axis. The rﬁﬁg ' portion is elastically 5 def ormabl e as t he cover
i s rotated irst, closed posi tion, where tHfFUBVRLver|ies
the aperture in the top, to a second, open position, in which the
aperture in the top i s exposed, such that the cover is drawn to

t he open position by spring‘béck of the elastic deformation of the
10 resilient portion as at least a part of the resilient

portion noves past the axis of the hinge. Bri ef

Description of the Draw ng The foregoi ng sumary, as
wel | as the followi ng Fig. 3 is dettei pdadeviey prakan glopgefldneed-3 1in
enbodi nent s gﬁ th%. 15 invention, will be better understood when read
I n 6ﬁfu ¢tion with the appended draw ng. For the purpose of

i[lustrating the invengign, 4 t@r£ drostBWBLidnd N WA WNENN reclosable
enbodi ment which is presently preferred. It should be under st ood,

however, thakclosarenianatoordane®twithrithedprese) inventtion bedagse
arrangenents and instrumentalities shown. In t he draw ng:
Fig. 9 is a passpddepvenvihe reck ofed ydablie closure in
accordance with the prgsent_invention; . . -ig...2 is a
partially disassenbledﬁé?Osg-é%d?i%ﬁEHV1e¥5taken %%%Rg(%;nfthFgéPosable
closure in agger.dancany th the '

Fig. 6 is a cross-sectional view, similar to Fig.
4, showing the reclosable closure installed on the neck of a
10 ' vial.
i the Prefe
Certain terminology is used in the following
description for convenience only and is not limiting. The -
words “right," "left," "lower" and "upper" designate
15 directions in the drawings to which reference is made. The
" words "inwardly" and "outwardly" refer to directions toward
and away from, respectively, the geometric center of the
reclosable closure and designated parts thereof. The
terminology includes the words above specifically mentioned,
20 derivatives thereof and words of similar import.
Referring to the drawings, wherein like numerals
indicate like elements throughout, there is shown a
reclosable closure 10 for a vial 12 in accordance with the
present invention. Preferably, the vial 12 has a neck
25 portion 14 with a sealing flange 16 surrounding an open end

18 thereof, as shown in Figs. 4 and 6. While the present
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Fig. 3is atop plan view taken along line 3-3 in Fig. 2

Fig. 4 is a ckpseggespet i onal view of the reclosable '
accordance with the present invention being 5 installé%ﬁgﬂﬁﬁﬁépneck
of a vial; Fig. 5is atop viewtaken along line 5-5in
Fig. 4, and Fig. 61 S a cross-sectional view, simlar
to Fig. 4, showi ng the recl osabl’e cl osure installed on the neck of
a 10 vi al . Det ai |l ed Description of the Preferred
Enbodi nent Certain termnology is used in the follow ng
description for, conveni ence on dis not limting., The wor ds
"right," "Il eft AVengiep: lanare%%ﬁé?riy Fo% g withsa vialgidds ons in the

drawk ngs 19 WhiflaeBEEEANES. LRoBR A1 tn the axe "IHP cHd {ledlep and

"outwardly" refer to directions away

respectively, idigscjosiRkl tBatetheradlddi®le closure!BS|ciald &ech@aur ¢nand
desi gnated parts thereof. The term nol ogy includes the words

above speci fi cadnjumshiponwiith 20y type afeconbaines fdwereofedimhmentds of
Sim.larsim:)ort'having a neck.

Referring now to Pigs. 1, 2, 4 and 6, the
reclosable closure 10 comprises a metal shell 20 having a
top portion 22 with an opening 24 defined therethrough, and
a depending side wall portion 28 sized to engage the flange

10 16 of the vial 12. 1In the preferred embodiment, the metal -

shell 20 is made of aluminum, and is crimped to the neck 16

of the vial 12 to form a crimped portion 29, as shown in .

Fig. 6. Howevexr, it will be recognized by those sgkilled in

the art from the present disclosure that the metal shell 20

15 could be made from another suitable material, such as
stainless steel, or any other suitable metallic material.

Additionally, the opening 24 preferably includes a formed

1lip 30. However, it will be recognized by the skilled

artisan from the present disclosure that the formed lip 30

20 is not required.

Still with reference to Figs. 1, 2 and 4, a
plastic top 34 is provided having a top portion 36 which
overlies the top portion 22 of the metal shell 20 and

- surrounds the opening 24. The top portion 36 of the plastic
25 top 34 includes an aperture 38 defined therethrough which is
aligned with the opening 24 in the metal shell 20. The

plastic top includes an outer skirt 40 which overlies the



Referring to the drawi ngs, wherein |ike nunerals I ndicate |ike

efenehfs t hroughout, there is shown a recl osabl e closure 10 for a
vial 12 in accordance with the present invention. Preferably,
the vial 12 has a_neck 25 portion 14 with a sealing flange 16

sur roundi ng YRM¥PER end 18 thereof, as shown in F?H?gnﬂnﬁﬁd 6.
Wil e the present WO 98/ 09579
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invention is preferably for use with a%izal, it is under st ood by
those skilled in the art fromthe present di scl osure that the

recl osabl e cl osure 10 could be used in conjunction with any type
of container for a nedicanent 5 havi ng a neck.

Ref erri ng nowleperdigw slide?wallapdrtion 8 of the metad| sbghle28} osThe 10
conprises a netal shel

20 having a Lt [ 2  t '
24 et ned ¢ HEHRHIOER Hndlso Indludes o ARir, “aide Jarrsh: HrBRngE”"
sized to eng I t 4 . a4l erred
enbodi nent ?ﬁlgoérerﬁ% E&Q‘ap.oﬂ: °§‘h%f’| agoafl% E;rry':;acléee1(?1‘ tg%ur%iqtm%nﬁbhgﬁgﬁiﬁé cri nped
to the neck Ifpertwie (3% Vile iZnke #allnse Gidseediyett portidn a8 shiom in

Fig. 6. However, it wll be recognized by those skilled in the art from
t he pbesent desténdsirtthudugh the epeningh24 |iphe metal shell 20.
Preferably, the opening 24 in the metal shell 20 is
circular, and the inner wall 42 is annular, and the outside
. diameter of the inner wall 42 of the plastic top 34 is less
than the inside diameter of the opening 24 in the metal
10 - shell 20.
A secoﬁd portion 46 of the inner wall 42 extends
outwardly from the first portion sufficiently to secure the
. plastic top 34 to ‘the metal shell 20, as shown in Fig. 4.
Preferably, the second portion 46 of the inmer wall 42 is
15 formed by hot melt upset or heat staking of the free end of
the inner wall 42 during assembly of the plastic cover 34
and the metal shell 20. See Fig. 2, which illustrates the
plastic top 34 being assembled to the metal shell 20, and
Fig. 4, which shows the assembled plastic top 34 and metal
20 shell 20 with the second portion 46 of the inner wall 42
heat staked or hot melt upset to secure the plastic top 34
to the metal shell 20.
It will be recognized by those skilled in the art
from the present disclosure that other suitable means for
25 deforming the second portion 46 of the inner wall 42 to a
size greater than the size of the opening 24 in the metal

shell 20, such as punching or plastically deforming, may be



15 .- . could be made from another suitable material, such as

stainless steel, or any other suitable netallic material.

Additionally, the opening 24 preferably includes a forned lip 30.
However, it wylologhesg ecogni zed by the skilled ar t i 3shd; { he
present disclosure that the forned Iip 30 20 I's not required.

Still with reference to Figs. 1, 2 and 4, a plastic top 34 is
provi ded having a top portion 36 which. ¢ _ overlies the top portion
22 of the netal shell 20 and surrounds the opening 24. The top
portion 36 of the plastic 25 top 34 includes an aperture 38 defined

t heret hrough which is aligned with the opening 24 in the neta

shel | 20. The utilized, Ekqé%%ﬁg%fggi Ch&ﬂ?sbé“sf%&f%rf?“féaéﬂ%f@éb?Qhat

overlies the

PCT/ US97/ 07232 tpe plastic tofeRPilnIbeSiateavhbll £Orinemetthlofstidia ot al
shel |l 20. The plastic top 34 also.includes an inner wall 42 which

depends thinought bthevpngansg i amdds asf bohdipng aex ian tasjhes4ive ound t he
aperture 38. The inner wall 42 has a first portion 44 which 5
ext ends t hr ougiFONRECERBR} ner 22 |§harfe dredatesfierenoy it betwesn &he op) v

vl 1 421 & anndidr g, FBpnas L g wetar shep 26 xR )
of the plastic irRr3¢als 42SSould be omitted and the plastic top 34 hot
bonded to the metal shell 20, or the second portion 46 of
the inner wall could snap into the opening 42 in the metal
shell 20.

10 Preferably, the plastic top 34 includes a recessed
_portion 48 on one side thereof. The,plastic cover 34 is
preferably made from a polypropylene material. Howevgr,_it
will be understood by those skilled in the art from the
present disclosure that any other suitable plastic or

i5 .pqumeric material may be used, if desired.

A reclosable, plastic cover 52 is rotatably
attached to the plastic top 34 by a hinge 54 for rotation
about a hinge axis 56. The cover 52 is rotatable on the
hinge between a first, closed position, in which the cover

20 52 overlies the top portion 36 of the plastic top 34 and the
aperture 38, and a second, open position, in which the
aperture 38 is exposed. Preferably, the hinge 54 is a
living hinge which is integrally formed with the plastic top
34, and the cover 52 and the plastic top 34 are formed as a

25 unitary structure.

Referring now to Figs. 1, 3 and 5, at least one

resilient portion 60 is preferably connected between the



than the inside dianmeter of the opening 24 in the netal 10 shel | 20.

A secohd portion 46 of the inner wall 42 extends outwardly from
tEe flrs} port:on sufficiently to secure the plastic top 34 to
the netal s as shown in Fig. 4. Pr ef er abl t he second
portion 46 gﬁb?ﬂégrhner wal | 42 isg 15 formed by hot 4mﬂﬁgﬁ? or
heat staking of the free end of the inner wall 42 during assenbly
of the plastic cover 34 and the netal shell 20. See Fig. 2, which
illustrates the pl astic top % bei ng assenbled to the netal shel
20, and Fig. 4, which shows the assenbled plastic top 34 and
netal 20 shell 20 with the second portion 46 of the inner wall 42
heat staked or hot nmelt upset to secure the plastic top 34 to the

metal shel|l 2plastic top 34 and the F?VQFI$2kﬁ?rRﬁRiiﬂ%E@dtBytpﬁogéngﬁlIIed
in the art

for 25 38t or MRnbbt PSRRI BOPEFERCA G BIHNE 1 SPO,APF L138EE o

si ze greater EB?E;EHQ 502962951%”'?1‘99@3&39 with odd &ddiidlent portion 8b¢| |
20, such as punching or plastically deform ng, may be

98/ 09579 62 being located on each side of tIRCTHIIREY/S3.23Each
-9- utilized, if desired. It will be simlarly recogni,zed that
the plSastic t#gsdkienh Periiemd@fed @ohﬁﬁeaﬁe‘t“é@e%?daﬂ?n 1gur%tlon

which lies off the hinge axis when the reclosable, plastic
cover 52 is in the open or closed configuration, as shown in
Figs. 4-6. Each resilient portion 60, 62 is elastically
deformable as the cover 52 is rotated from the first, closed
10 position, in which each resilient portion 60, 62 lies on a
first side of the hinge axis 56, to the second, open
position, as shown in phantom in Fig. 6, in which the
aperture 38 in the plastic top 34 is exposed. The cover 52
is drawn to the open position by spring back of the elastic
15 deformation of the resilient portions 60, 62 as at least a
part of the resilient portione 60, 62 move from the first
side of the hinge axis 56 to the opposite side of the hinge
axis 56, as shown in phantom in Fig. 6.
The resilient portions 60, 62 are also elastically
20 deformable as the cover 52 is rotated from the second, open
position, as shown in phantom in Fig. 6, to the first,
closed position, such that the cover 52 is drawn to the
closed position by spring back of the elastic deformation of
the resilient portions 60, 62 as the resilient portions 60,
25 .62 move past the hinge axis 56.
Preferably, the resilient portions 60, 62 are

integrally formed of a polypropylene material with the cover



t hreugh .ot her nmeans, such as bonding or an adhesive connection, or

a "snap" or interference fit between the 5 plastic top 34 and the
metal shell 20. For exanple, the inner wall 42 could be omtted
and t he pl astweodnosr934 hot bonded to the netal shepéy P L he
second portion 46 of the inner wall could snap into the opening 42
I n the netal shell 20. 10 Preferably, the plastic
top 34 includes a recessed portjpon 48 on one side thereof. The

pl astic cover 34 is preferably made from a pol ypropyl ene materi al
However, it wi |l be understood by those skilled in the art from
the present disclosure that any other suitable plastic or 15

pol ymeric mat ghi aly, 0By; D egfdanci ftth%eilg.hglgic top 34, and 3 resilie

t :
recl osabl e, prastrc cove IS rotat 0 tﬁé pl astic

top :34:by a hpbgeibd §0) 6¢Dtbd iXBrated on eachbSide ohidlge hibtige 5@. The
cover 52 is rotatable on the hi nge between a first, cl osed

posi tion, in BAFBhreatlienterpoxigion 60, §2 i9cpreterably taawprdsedontls of
the plastic top.34 d the . ., _apertur 8, .and second, . open
bosi i on. 1 SRiBrveRcot Raterial w8t 8o Bariin Irsliter BRERe |
hinge 4 is a {1 | BCbnh Sad | et hihhe
pl ast i5(5: top 40 of thes%%'é%%%}gt%eﬂ] %%v\e%l%ghgnﬁbﬁﬁg%lﬁ'asﬁd;v%‘;(%q?&’tagéw

formed as a Be recoghizédrhy Sthakd Wkilled in the art from tHeepzieseng now
to Figs. 1, 3 and_ 5, at |east one resilient portion 60 is
preferably cofigelesupet et 3 Heingle resilient portion could be used,

and the resilient portions 60, 62 could be one or more
separate, elastically deformable pieces made of a suitable .

.10 material, which are attached between the plastic cap 34 and
the cover 52. o L _

In the preferred embodimeht. the reclosable
closure 10 includes a latch 66 on an opposite side_of the
reclosable plastic cover 52 from the hinge 54. Preferably,:

15 the latch 66 comprises a lip 68, as shown in Fig. 2, located
around the periphery of the plastic top 34, and a detent 70,
located on an inner part of the side wall 53 of the cover -
52. Preferably, a finger catch 72 is also provided on the
cover 52 in a position opposite to the hinge 54, aligned

20 with the recess 48 on the plastic top 34. However, it will
be recognized by those skilled in the art from the present
disclosure that the lip 68 could be located on the cover 52
and the detent 70 éould be located on the plastic top 34, if
desired.

25 Referring to Figs. 4 and 6, preferably a

pierceable sealing element 76 is located inside the metal
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- 10 - plastic top 34 and the cover 52 in proximty to the hinge
54. In the presently preferred enbodi nent, two resilient portions
60, 62 are Pl with one resilient portlon 60, 62 bei ng

| ocat ed on each side of the hinge 54. Each 5 resiliéﬁ?"ﬁ%??ﬂ@h 60,
62 has ‘an undefornmed configuration which lies off the hinge axis
when the recl osable, plastic cover 52 is in the open or closed
configuration, as shown in Fi@ﬁ 4-6. Each resilient portion 60,
62 is elastically deformabl e as the cover 52 is rotated fromthe
first, closed 10 position, in which each resilient portion 60, 62

lies on a first side of the hinge axis 56, to the second, open
position, as Shehh 2% PAIRGERAY ﬁ°Ft&e Chad #nghflangsd6 on the Vl%be?@ure 38

in the plastig LoP.R4 & cover. 5 Is drawmn to the
open positiongﬁygs%g?ndﬁ% 4%&§§' ﬁéPSPESYF%I ﬁ% deformation of the
resilient portions 60, fife afsnd1ISAYE Rhe reclosabigﬂﬂidqfwﬁﬂi h8&1 bé ent

portions 60, 62 nove fromthe first i de of the hinge axis 56 to
t he opp05| t e dederibed hwith nopference to Fagss 56 4 andéownAasnshbent tm i n
Fig The resilient portions, 60, 62 are also

el ast |5tal ly B9- 2. prefsralie the %sééﬁeF°BZ3? si8 gredned wish Ehe second,
open [ 0 , e r

cl osed positi on qu%%é’&f%ffot ﬂ:gpgﬁv "g;%% ng_f& qzot% >4 QVEQ t{lé rﬁ%tal

position by spleggebgeih afhdha el avines ebafmrmtwrtn'é plastic top 34
extends through the opening 24 in the metal sleeve 20. As
-shown in Fig. 4, the second portion 46 of the inner wall 42
10 - is formed preferably by heat staking or hot-melt upset of
the free end of the inmner wall 42 such that the second
portion 46 extends outwardly from the first portion 44 to
- secure the plastic top 34 to the metal shell 20. The cover
52 is closed by rotating the cover 52 about the hinge axis
15 56 to the closed position, where the detent 70 on the cover
"engages the lip 68 on the plastic top 34.

Still with reference to Fig. 4, the resilient
sealing element 76, such as a conventional stopper,'is
positioned in the open end 18 of the vial 12, and the

20 reclosable closure 10 is positioned over the sealing element
'76. The depending side wall portion 28 is then crimped
around the sealing flange 16 on the neck 14 of the vial 12,
"as shown in Fig. 6. The crimped portion 22 of the depending
side wall portion 28 retains the reclosable closure 10 to
25 the vial 12 in a tamper-evident manner. The reclosable

closure 10 can be covered with a tamper evident band (not



the resilient portions 60, 62 as the resilient portions 60, 25 .62

nove past the hinge axis 56. Preferably, the resilient
portions 60, 62 are integrally formed of a polypropyl ene nateria
W th the COwgp ogmosto WO 98/ 09579

PCT/ US97/ 07232 11 - PO, e
hi nge 54 and the plastic top 34, and a resilient portion 60, 62 is
| ocated on each side of the hinge 54._ 13 - Each resilient portion 60,
62 is preferably conprised of a thin web of material which extends
bet ween the outer skirt 5 40 of the plastic top 34 and the cover 52.
However, it wll be recogni zed by those skilled in the art from

t he present di sclosure that a single_ resilient portion._could be
used. showg) ¢ HEUFRE L ROIIGLYFERE Bond 6ato ARPWR dffe SBASROFS

separate, el agkbeablVeAFSQY MAlehPess BRICcHleA $2)i L0 R eilda.

mat eri al, whi are attached betweén t plastic cap 34 an t he

cover 52. The reclosable plabeicecowrdb@d roam bet mevedcEpsmabl e
closure 10 includes a latch 66 on an opposite side of the

recl osabl e pl &bei elesed rpesiticanbynshe HgersapPhyidie passpure 50 the he

| LCh 0 COMLLsEsrocht iy Oy, B AL Kl blltoy JEGH The cover 2 80U
disengaged from the lip 68 on the periphery of the top
portion 36 of the plastic top 34. Parts of the resilient
portions 60, 62, the halves attached to the cover 52, are
moved with the cover 52 from the first side of the hinge

10 axis 56, as shown in Fig. 5, and are elastically deformed as
‘the cover is opened. The parts of the resilient portions
60, 62 attached to the cover 52 move from the first side of
the hinge axis 56 toward a position in line with the hinge .
axis 56. As the cover 52 moves further open, those parts of

15 the resilient portions 60, 62 pass Ehrough an aligned
position with the hinge axis 56, and move to the opposite
side of the hinge axis 56, as shown in phantom in Fig. 6.
The cover 52 is drawn to the open position by spring back of
the elastic deformation of the resilient portions 60, 62.

20 In order to close the cover 52, pressure is
exexted on the cover 52 to elastically deform the resilient
portions 60, 62 as the cover 52 is rotated from the second,
open position, as shown in phantom in Fig. 6, toward the
first, closed position. As the resilient portions 60, 62

25 pass the aligned position with the hinge axis 56, the cover
52 is drawn to the closed position by spring back of the

elastic deformation of the resilient portions €0, 62.



| ocated- on an inner part of the side wall 53 of the cover 52.

Preferably, a finger catch 72 is also provided on the cover 52 in
a position opposite to the hinge 54, aligned 20 with the recess 48 on
the plastic y@pgodde HoWwever, it wll be recogni zed by those
skilled in the ari fromthe present di scl osure t RetUS%I@722p 68
could be | ocated on the cover 52 and the detent 70 coul d be

| ocated on the plastic top 34, if desired. 25

Referring to Figs. 4 and 6, preferabrylﬁ - pi erceabl e sealing
element 76 is |ocated inside the netal WD 98/ 09579

PCT/ US97/ 07232M ' - 12 - shel
20., adjacent to the sealing flange 16 on the vial to seal the

open end 18 of the vi afniphe preferred embodimenthethesrebiliait t he
recl osabl e vi al described with reference to Figs. 2, 4

and 6. As sh&ﬁﬁlﬁ’“%% 8% fryv the gover 53 o ﬁenEP%Yl%l‘?%?ﬂ 34 i's joined
with the posJ_tlgﬁt al thg@ﬁ Z%chéué}clsrigmhggz 3{%& a%?‘f'b . the

nmet al sl eeve suc I nner wa op 34

extends thromghsshagonewnwgranylﬁnt&ﬁbrﬁﬁvﬂr SbeeuehZQhafﬁthe detent SfHPOWN in
Fig. 4, the second portion 46 of the inner wall 42 10 Is forned

prefe?abl y bPThéRe SPNRFn§2ofehbechi|qvarpddie dip 68 on the plastic top

34 to latch the cover 52 in the closed position.
Additionally, in the preferred embodiment, the resilient
portions 60, 62 hold the cover 52 in an open position which
is rotated approximately 120°-150° from the closed position.
10 However, those skilled in the art will recognize that the
‘angle at which the cover is held in the open position can be
varied by adjusting the size of the resilient portiéns 60, -
62 -
A user can use the vial by opening the cover 52
15 and piercing the sealing element 76 with a hypodermic
needle, canula or other septa penetrating device, to
withdraw a medicament from the vial 12. The cover 52 can
then be closed to prevent dust or other contaminants from
collecting on the target area of the sealing element 76
20 which is exposed through the aperture 38 in the plastic top
34.

It will be appreciated by those skilled in the art
that changes could be made to the embodiments described
above without departing from the broad inventive concept

25 thereof. It is understood, therefore, that this invention
is not limited to the particular embodiments disclosed, but

it is intended to cover modifications within the spirit and



the free end of the inner wall 42 such that the second portion 46

extends outwardly fromthe first portion 44 to secure the plastic
top 34 to the netal shell 20. The cover 52 is closed by rotating
t he cover 5%83§§M% he hinge axis 15 56 to the cl osegchpeasiornd, where
t he detent e cover engages the |lip 68 on the plastic top
34. - Still with reference to Fig. 4, the resilient
sealing el ement 76, such as a conventlgg stopper is posi ti oned
in the open end 18 of the vial 12, and recl osabl e cl osure 10
is positioned over the sealing el enent 76. The dependi ng side
wal | portion 28 is then crinped around the sealing flange 16 on
the neck 14 of the vial 12, as sho in Fi,g, 6 h d
portion 29 of stbpe deherih rn}esent inventicR 3% tﬁ i ¥ Eﬁgr é‘%hnga?he

recl osabl e closure 10 to 25 t he vi al 12 in a tanper-evident manner.
The recl osabl §laims. cl osure 10 can be covered with a tanper evident
band (not WO 98/ 09579 :

PCT/ US97/ 07232 - 13 - shown) ,
such as a pol ystyrene band (not shown) in order to provi de tanper
evidency for the cover 52, if desired. " The recl osabl e
pl astic cover 52 can be noved from the cl osed position by the user

appl ying pressure to the



5 finger catch 72 such that the detent 70 on the cover 52 is
dlsengaged fromthe lip 68 on the periphery of the top portion 36
of the plastic top 34. Parts of the resilient portions 60, 62, the
hal ves att acyg he cover 52, are moved with the cover 52 from
the first side of the hinge 10 axis 56, as shown in PCHUSYNTHAJ are
el astically deforned as the .cover is opened. The parts of the
resilient portions ' 60, 62 attached to the cover 52 nove fromthe
first si e hinge axis 38 toward a position in line with the
h' nge ‘m‘ m“I“éI “ mlfmmls t he cover 52 noves further open, those parts of
ens portions 60, 62 pass through an aligned

p05|t|on mnth the hi nge axis 56, and nove to the opposite si de of
t he hinge axis 56, as shown in phantom&uaIMsy. 6. The cover 52 is
drawn to the open position by spring back of the elastic
deformation of the resilient portions 60, 62. 20 - I n order
to close the cover 52, jpresgs e t e pover 52 to

el astically defornlthel?es ?%ﬁ%bgable 01°sure ?%ngd%tgifﬁﬁ neSker 52
is rotated frpoetite wdebnd, sealing flax‘ik_i@rhdi@-%hhaﬂﬂg a":§ xicjl1 phant omin
Fig. 6, toward the first, closed position. the resilient

porti®ns 60, tgerent, the EaséoshbleJ¢tpnnt€p@9mprma1ngth the hinge axis 56,
t he cover s dr the cl osed position by spring back of

t he elastlc EEWSF t?Bﬁf%fhﬁY%N%é%FPPeH?rEkRQ|Yﬁﬁb(ﬁ? QpEening
WO 98/ 09579 gefined therethrough and a depending EtdévPy/id%n sizea

to engage the flange of the vial;
a plastic top having a top portion which overlies
10 the top portion of the metal shell and surrounds the opening
and which has an aperture defined therethrough aligneaJwith '
the opening attached to the metal shell; and
a reclosable, plastic cover rotatably attached to
the plastic top by a hinge for rotation about a hinge axis,
15 the cover being rotatable between a first, closed position,
where the cover overlies the top portion of the plastic top
and the aperture, and a second, open position, in which the

aperture is exposed.

2. The reclosable closure of claim 1 wherein the
20 top portion includes an outer skirt which overlies the
depending sidewall portion of the metal shell and an inner
wall which depends from the top portion of the plastic top
around the aperture, the inner wall having a first portion
which extends through the opening, and a second portion
25 which extends outwérdly from the first portion sufficiently

to secure the plastic top to the metal shell
-
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- 14 - . In the preferred enbodi ment, the resilient
portions 60, 62 draw the cover 52 to a nearly closed position
However, the cover 52 nust be snapped down by pressi ng downwardly
on the cover“@éﬁw that the detent 70 5 - on the co | ects
over the lip on the plastic top 34 to latch the CG@%} in the
cl esed—positi-on: Additionally, in the preferred enbodi nent, the
resi ortions 60, 62 hold,4he cover 52 in an open position
whi ¢ .ﬂwum UI""H" ated approximately 120[err]-150[err] fromthe closed
posi wever, those skilled in the art will recognize that
the angle at "Which the cover is held in the open position can be

vari ed by adjusting the SI Z%B%nftﬁgf?%a‘}siceofgr%sgggr %gogfam’z'duhereln e

A user can use the vial > prercing the
sealing el emenin - Walil &shﬁﬁﬁdﬁéfn Cand the secof@dbértiomubi the Cirdresr septa
penetrating device, to wi t hdraw a nedi canent fromthe vial 12. The
cover 52 can wall is delfexrmed tboaecsiize gyearext thant the eperIng R ani nants
from collecting gn the target area of .th aling element 76 20
which is exposteFud® G!E%PtlﬁétéﬁeF?Br?S% etind Bﬁﬁiii‘c t op 34.

It will be appreciated by those skilled in the art t hat changes
could be made to the enbodi nents descri bed above wi t hout
departigng fromthe broad.i ntagt ree169a8EPicloture of clatmedfwheréin sthe

understood, therefore, that this invention
second portion of the inner wall is deformed by hot melt

upset.

S. The reclosable closure of claim 1 further

Eéomprising at least one resilient portion connected between

10 |  the plastic top and the cover in proximity to the hinge, the
resilient portion having an undeformed configuration which
.lies on a first side of the hinge axis, the resilient
portion being elastically deformable as the cover is rotated
from the first, closed position to the second, open

15 position, such that the cover is drawn to the open position
by spring back of the elastic deformation of the resilient
portion as at least a part of the resilient portion moves
from the first side of the hinge axis to an opposite side of

the hinge axis.

20 6. The reclosable closure of claim 5 wherein the
. resilient portion is integrally formed with the cover and
the top.
This Sheet Has Been Repl aced
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Is not limted to the partieular—enboedi-nents di scl osed, but it is

i ntended to cover nodification

s within the spirit and WD 98/ 09579
PCT/ US97/ 07232 Lum MI u “l M!L - 15 - scope of the
pr esent in¥ﬁp%ﬁ8£mas deéf nded cl ai ns.
. e

16 d ains A reclosable closure in conbination wiRGFT/USHRELal
contai ner, the having a neck portion with a sealing flange
surroundi ng an open end thereof, the recl osable closure in

conbi nati on with the nedical contaimé® conprising: a nmetal shel

having a top portion with an opening defined therethrough and a
dependi ng sidewal| portion sized to engage the flange of the nedi cal

cont ai ner; a plastic top having a top portion which overlies the
top portion of the nelal Wieehkiecdndable closure sifr cdadus 5t vheveimi thye and
whi ch has an aperture defined therethrough aligned wi th the

openi ng, thESPHLLERt RJF-IM8h iecRbBEBLGA MY AafermablenasnEbs) cover|is
a reclosabl g ggéé‘étfﬁor&%‘é sfe%gﬁgfhéeﬁ}%&{ﬁ% ot RBePE@BLEC LPRDY 2

hinge for ro I on - ano € axis, the cover berng Totatable
between a fpesiti6hpsaekPadidt @he cover is draMieit® the eqwsgedgoverlies the
top portion of the plastic top and the aperture, and a second,
opeA positipasitionhby sptinapackurt the exlasthd defdrmasicscbfstbeée cl osure
resilient portion as the resilient portion moves past the

hinge axis.

8. The reclosable closure of claim 1 wherein a
latch is provided on an opposite side of the reclosable,

10 “plastic cover from the hinge.

9. The reclosable closure of claim 8 wherein the
latch comprises a lip located on one of the plastic top and
the cover, and a detent located on a remaining one of the

plastic top and the cover.

15 10. The reclosable closure of claim 1 furthexr
comprising a pierceable sealing element located inside the

metal shell.

11. The reclosable closure of claim 10 mounted or

the wvial.

20 12. The reclosable closure of claim 11 wherein
the depending sidewall portion of the metal shell is crimped

to the sealing flange of the vial.
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bei'ng mbunted on the nedriﬂl" The recl osabl e cl osure of
claim1l wherein the top p lrrﬂmﬂ, yeawtrctop I ncl udes an outer
skirt which overlies the dépefidi hg ®i portion of the metal shell and

an I Nrveo 9srd519 Whi ch depends fromthe top portion of ﬁéﬁuﬁh jc top
around the aperture, the inner wall having a first portiron I ch
extends through the opening in the netal shell, and a second portion
whi ch extends outwardly fromthe first $r}ion sufficiently to
secure the plastic top to the metal she ' The recl osabl e cl osure
of claim2 wherein the inner wall is annular, and the second portion
of the inner wall is deforned to a size greater than the opening to secure

t he plastic top to the nmetal shell, The recl osabl e cl osure
of claim3 wherein the $8cord fﬁﬁ¥9§i?l8fc?ﬂé“Fﬁn%?rw%IY1?¥shaVlng ag@eskned

by hot nelt u 17
5. The recllf% lao'fm ¢ Bgure ?lufgarfn]ﬁafgﬁurs ﬁroundl |asr|1 n° erf eleast one

resilient porthefeof, theCpedbsélsld il vaabet BompLising: top and the cover in
proximty to the hinge, the resilient - portion having an undeforned
configuration which lie8 matalfshqﬁl:ﬁau@ngfathephp¢xﬁion with @0 openling
resilient port S def qQr mabl e as e cqver is rotated from
t he 5 lnssogga gxé?‘?‘?%h ‘yr"{ﬁi epeRging Wﬁ}g’slﬂqwms gdrethat
the cover |s ¢ AWRghSe! PRe flan?e‘3¥3Qh%0%i51°” by spring back of the

el astic deformation Oof the resiTient portion as at | east a part of
the resilient portion navaaétimnﬁ6FEHEWﬁa§ &i tep Opoitioiwigemverigesan
opposite side of the hlnge axi s. The recl osable closure of claimb5

wherein the r éé’iel teRt PBE iepf sth%t“@&raél sheldrapd surroundg tthe ppendpgr
and the top.

I bl ?@ii“
resilient portalngnWh%cgl §é?§r§?§s§ert%re %Sgéflgan’éﬁ?]ée@ér?‘\fg&er 8 "lits w?‘BPat ed
fromigie seconge 8RBALAGS! 4k OBudd: Gk LBichChbPePlies the dMPEdi 108, such

that the cover is drawmn to the closed position by spring back of t
el astic deformaﬁewal&fpbhEmonsmfrEhu metali shedy ahd aresadmdrtx @doneron noves
past the hi nge axi_s. The recl osable closuyre of claim1l.

wherein a Iat(Y‘l?*llsw FSVlﬂ%Ee%ﬂﬁaﬁ“Eb§@§rF@PSPHEt%ﬁn of the plastdq §9RDI e,
plastic cover E%%ghtgﬁehéﬁgfture, the inner wall having a first portion

which extends through the opening, and a second portion
is which extends outwardly from the first portion sufficiently
to secure the plastic top to the metal shell;

a reclosable, plastic cover rotatably attached to
the plastic top by a hinge for rotation about a hinge axis;
and

20 at least one resilient portion connected between
the plastic top and the cover in proximity to the hinge, the
resilient portion having an undeformed configuration which
lies on a first side of the hinge axis, the resilient
portion being elastically deformable as the cover is rotated

25 from a first, closed position, where the cover overlies the
top portion of the plastic top and the aperture and the

resilient porxtion lies on a first side of the hinge axis, to
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9. .The recl osabl e cIo cIa|n18 wherein the | atch conprises a lip
| ocat ed on one of !H@m and the cover, and a detent

| ocated on a renmining o top and the cover. 10.
The recl osagbagpdspsur e of claim 1 further conprising a pierceable sealing
el enent located inside the netal shell. 11.  APCIESHSIR2

closure for a vial having a neck portion with a sealing flange surroundi ng
an open end thereof, the reclosable closure conprising:

REPLACEMENT SHEET a netal- 8ReFl having a top portion with an
openi ng defined therethrough and a dependi ng sidewal | portion
sized to engage the flange of the vial; a plastic top having a top

portion which overlies the top portion of the metal shell and
surrounds tha s&mnﬂdu;dpentpesmeten sire|whizold thlel apelraaraniapehéur e defi ned

t her et hr ough é%éd w th the opening in the netal shell, an outer skirt
whi ch plastie R, 45 REPREBENIFYRP Shatwdihe goverohsodrana weteheshel |

and an annul I ron1t eto ortpon of
the plastic ?%% ggﬁind' eYéSBr¥Q$ b¥£¥|4£‘¥ HEUast ?ﬁng? 8h§9|ﬂ

first portiofheiddi memn@orthbaUSY 406 QRAN I PpardNBFatA8CPRE 1 11ient

portion which extends outwardly fromthe first portion sufficiently to
secubPe the portion moesstfirom: bhet Hitste sistenlofsithlel hinge axis sorasl osabl e,
pl astic cover rotatably attacged {o the plastic top by a hinge for rotation
about a hi ng@PROFLLe fifle of the hinge Aaxisone resilient portion connected
between the plastic top and the cover in proximty to the hinge,
the resilient portion having an undeforned configuration whi ch
lies on a first side afa.thehei pgelexable ldlosAY WfedllaRfl LB ORnRELENS
elastically defornmabl e as the cover is rotated froma first,

cl osed p05|chﬁlSQ&R&Q&HQ¥§1@9v§ﬁ the inner walds |liseformedt by pottmehtof t he
pl astic top he aperture and the resilient portion lies on a
first side o p?% hi nge axis, to a second, open position, in which the
aperture in the plastic top i s exposed, such that the cover is drawn to the
open . position by spring back of the elastic deformation of the

r esiloi ent portlon as ats. The reclbeableecknsuxeobftheaimsmklehéréﬂﬁtlon

noves fron1the first side of the hinge axis to an opposi te side
of the hingetB%iXesilipnt porfdopcds odabpteratlos foamst wikhnfhe @PA¥RLin t he
second portlgghﬁghérgaﬂj1ner wall is formed by hot nelt upset.

16. The reclosable closure of claim 13 wherein
the resilient portion is elastically defofmable as the cover
- 15 is rotated from the second, open position to the first,
closed position, such that the cover is drawn to the closed
position by spring back of the elastic deformation of the
resilient portion as the resilient portion moves past the

hinge axis.

20 17. The reclosable closure of claim 13 wherein a
latch is provided on an opposite side of the reclosable,

plastic cover from the hinge.
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13. The recl osable closure of claim 11l wherein the resilient portion is

integrally forned vmmnlm t he top.
19 14. The recl osable ¢ ‘ mum[ﬂmmml wherein the resilient portion

i s elasticalyiosiosre deforiabfe as theé cdver is rotated fk%@% cond,

open position to the first, closed position, such t ver is
drawn to the closed position by spring back of the el astic
deformation of the resilient portion as_the resilient portion noves past

t he hi nge axi s. 15. The re&l®%able closure of claim 1l wherein a
| atch is provided on an opposite side of the recl osable, plastic
cover fromthe hinge. 16. The recl osabl e cl osure of claim 15 wherein
the latch conprises a lip |located on one of the plastic top and the

cover, and a detent |ocdBed Bhe arecinaakiley cdosure oficchaimtl? wigrein

and t he cover. 7, The reclosahle ¢l osure of claim1l further,

conprising a pﬁheer éleaggpecgg\gﬁ.ﬂas et ﬁ.oca%e% °908§Fe5}i %@?d%ii‘?lre“hé:t%

shel |, adj acenind @neheocveal i #4afd Qﬂg?elnt ﬂ:%a_tedTB? ?ﬁf&rﬁéfﬂiﬁg%&é%‘? of
e

claim 17 wherein the depending sidewall portion o metal shel |
is crinped to thee plasktingtbbammyd tie tdowver.al .

5 19. The reclosable closure of claim 13 further
comprising a pierceable sealing element located inside the

metal shell, adjacent to the sealing flange.

20. The reclosable closure of claim 19 mounted on

the vial.

_10 S 21. The reclosable closure of claim 20 wherein
the depending sidewall portion of the metal shell is crimped

to the sealing flange of the vial.
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