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O The Invention The present invention relates to heat-seal able caps for
medi canent vials for wuse where a sterile nedi canment nust behﬁﬁU&ﬁhbed
foll ow { ry introduction of a needle or syring he cap,
and to gggﬁra ué@and methods for filling such vials. CE g?%ﬁ%d o
The I nvention Medi canents such as vaccines are often stored in vials
prior to use. Typically, the vials are filled with nedi canent, and then
acapisinstalled to seal the nedicanent in the vial. The cap is
typically made of vul cani zed rubber or simlar resilient material that
nei t her contam nates nor affects the contained nedi canent. 15 One of the
dr awbacks associated with this type of filling procedure is that it is
difficult to maintain the sterility of the cap during the assenbly
procedure. In 1l 1 2 AUG 2005 WD 02/ 064439 PCT/US01/ 40134 addition, it is
difficult to maintain the sterility of the vials and caps during

,transportation and storage prior to filling. In order to overcone this

contam nation risk, the present inventor has determned that it would be
desirable to first assenble the cap to the vial, sterilize 5 the
assenbled cap and vial, such as by irradiation, and then fill the
assenbl ed vial by inserting a needle or |ike injection menber through
t he cap and introducing the

MEDICAMENT VIAL HAVING A HEAT-SEALABLE CAP,
AND APPARATUS AND METHOD ¥FOR FILLING THE VIAL

5 Field Of The Invention

The present invention relates to heat-sealable caps for medicament vials for
use where a sterile medicament must be maintained following temporary
introduction of a needle or syringe through the cap, and to apparatus and methods

for filling such vials.

10 Backeround Of The Invention

Med:icaments such as vaccines are often stored in vials prior to use.
Typically, the vials are filled with medicament, and then a cap is installed to seal the
medicament in the vial. The cap is typically made of vulcanized rubbér or similar
resilient material that neither contaminates nor affects the contained medicament.
15 One of the drawbacks associated with this type of filling procedure is that it is
difficult to maintain the sterility of the cap during the assembly procedure. In
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medi cament through the needle into the sterilized vial. One of the

dr awbacks assocrat ed w Mt s approac, —fowever ~ts—tiar—wrermrtire e

needle or like injection nenber is inserted through the cap and then

wi thdrawn, it leaves a tiny hole in the 10 cap. The material of7 AtE 208Rp
IS resilafgﬁ éggfrder to reduce the dianeter of the hole, and therefore
the hol e"PPY&H 1y small enough to keep the nedi cament PCASHPV&HRS ng
out. However, the hole typically is not small enough to prevent air or
ot her gases from passing through the hole and into the vial, and

t her ef oreaggﬁgﬂ%gjss%m@gtm% {Hg%fe%?ﬁ"[iyh Uitalsta%d%&%g . contam nated or

spoiled. 15 It been a practice e phariiaceu lelds to add
preservati . j cament s, .such as vaccines, in order to prevent

spoi | age 5%S§ﬁ%8ﬁ%g$g% %%pnﬁﬂ%ﬁﬁgﬁposure to air or other possible

cont am nant s- rtain preservatives, however, have been determined to
cause undesi r atft 88T PoLVEECoBIs thig coutaminationspls dhppsateny invemtoyhasedi caments,
i ncl udi ng vaccines, are preservative free. These 20 preservative-free

nedi camentdsteraingd fhat itiwouldibd desisrlde tor finst assemble e capdto theedal, sietizesubj ect to
contam nation and/or spoilage if contained within a vial wherein the cap
has a heedhiceasbrahidedicapdmsoidlhmdh abby raditibs,anil e fillineatsehtiedas by
determned to be a safe and effective nmaterial for manufacturing vial

caps for Q@BitiagnifRedbeFEkOMFeciyPaRndEr Ry E@i@&g%dm i AUG 2005
WO 02/ 064439 PCT/USOl/40134§§ther polymeric materials hgégéﬁgi been

test ed fomeaRaRRhd thidubh Yhe'i ruste t heref,ore cannot be-
used to replace the v cé"m“’%‘g’ﬁwﬁgﬁer f(?%??%ﬁt?‘fﬁfs}g% a&bﬁgﬁuf acture caps
for nedi cguEnt; i . Vul cani zed rubber however, is.nfusible, and

t her ef ore anykﬁégﬁﬁéhﬁgpg?wahﬁgﬁgﬁxﬂﬁﬁfﬂ§¢@Jﬁ§ﬁmﬁ3895h%?F@?@ﬁ?able in
situ. Accordi nlgly, It 1.S an tﬁbj ect of the present invention to overcone

t he aboyelemberisinserted through the cap and then withdrawn, it leaves a tiny hole in the

16 cap. The material of the cap is resilient in order to reduce the diameter of the hole,
and therefore the hole is usually small enough to keep the medicament from leaking
out. However, the hole typically is not small enough to prevent air or other gases
from passing through the hole and into the vial, and therefore such holes can allow
the medicament to become contaminated or spoiled.

15 1t has been a practice in the pharmaceutical fields to add preservatives to
medicaments, such as vaccines, in order to prevent spoilage of the medicaments
upon exposure to air or other possible contaminants. Certain preservatives,
however, have been determined to cause undesirable effects on patients.
Consequently, many medicaments, including vaccines, ére preservative free. These

20  preservative-free medicaments, and particularly preservative-free vaccines, are
subject to contamination and/or spoilage if contained within a vial wherein the cap
has a needle hole as described above.

Vulcanized rubber has been determined to be a safe and effective material

for manufacturing vial caps for containing numerous types of medicaments. Many



descri bed drawbacks and di sadvantages of the prior art. Sunmmary O The

o Tnventron The present Tnvention 15 directed T0 a resealaprerap rorea *

' medi cament vial 10 conprising a base portion formed of vul cani zed rubber
or like material known for providing a stable environnent for fHReAUG 2005
medi came ﬁ?‘%ﬁgned within the vial, and a reseal able portion qverlying
t he base%% . The reseal able portion is made of a. USRI
polynmeric material, such as | owdensity pol yethyl ene, and can be
punctured by a needle or |like injection nenber for dispensing nedi canent
into the 1bthvi fWlyméMORateRMBHNe i béditeREE R GombiifbiRyRalthRA area of the

reseal abl e portion can then be heat sealed to nmainfain the chanber

cont ai ni Ol B, GATTRerbR ciundi §6 M 6 Hdidoe SRR RRGLbPD- THe -
present invention I's also directed to an dpparatus and nethod for filling
a reseala i i.th a.predeterm ned nmedi capept., The hod i ncl udes
the steps %]Lrpengﬁﬁ%)erd%i&%ﬁnﬁgagéﬁ?agﬁ }'orafn?,cg%aghqut‘&ag?ga[ﬁaﬁuﬁﬂ %Lﬁg a base
portion supstanti.al Ly.infusible in response to the application of thernal
ener gy t heP¥HYeH He- @A thepdans anp peediohelpoin suphcaps aisaratheat-wi t h t he
predet er m ned_ nedi canent for exposure to the nedi canent and for sealing
the medi carestetablg inisith the vial; a reseal able portion overlying the 3 1 2
AUG 2005 WO 02/ 064439 PCT/ US01/ 40134 base portion and being fusible in
response to theAegoplinglytit sranabjachef the preser inyentidihereaeapnritte abdvecki ng
menber engageable with the cap and vial for securing the cap to the
vial . Pri odestribedidrdwtiagks & disadvanthgded offetdipgiofBit , the reseal able cap and

| ocking nenber are secured to the vial to thereby forma substantially
"gas-tight seal between 5 the cap and vial. Then, the assenbl ed cap, vial
and | ocki ng nenber are sterili ZathmaSUONTRS enGsROSUr e to beta or gammm
radi ation. A needle or like injection nenberr 1S then inserted through
the reseal abl e cap and the predeterm ned nedi canent is

The present invention is directed to a resealable cap for a medicament vial

10 comprising a base portion formed of vulcanized rubber or like material known for
providing a stable environment for the medicament contained within the vial, and a
resealable portion overlying the base portion. The resealable portion is made of a.
resealable polymeric material, such as low-density polyethylene, and can be
punctured by a needle or like injection member for dispensing medicament into the

15 vial. Upon removal of the needle, the punctured area of the resealable portion can
then be heat sealed to maintain the chamber containing the medicament ina
hermetically sealed condition.

The present invention is also directed to an apparatus and method for filling a
resealable vial with a predetermined medicament. The method includes the steps of

20 providing a vial; a resealable cap including a base portion substantially infusible in
response to the application of thermal energy thereto, wherein the resealable portion
is compatible with the predetermined medicament for exposure to the medicament

and for sealing the medicament within the vial; a resealable portion overlying the



introducedfthrough t he needle and intq the interior of t he yial. In the

preferréd enbodr ment o € present Tnve Oom, 1 e e eTTsTaT-ttonnt

| umen” needl e defining 10 a core passageway for the introduction of the
predet erm ned nedi canent therethrough and into the vial, antl?2a6a6bul ar
passage$ﬁ% %%g led in fluid communication with a vacuum_source for

wi t hdr aM Rg 8 &gl aced air or other gases or vapors frofFEWSOV M3 i or of
the vial. Upon filling the vial with nedicanent, the needle is wthdrawn -
fromthe cap, and sufficient thermal energy is applied to the 15

penet r at epask pa#tief a8l b&ihg 518 3 ABpGsE S the APpIiatibh 8F GRAndI@nigge the

penetrated region and tTorma substantially gas-tight seal Detween the

penet rat eflefo il e el BhiGhbfcani8 il e ¥hPhnd RRGHPLAREY, kG

penetrabl e redion o cauteri ze UCH Rs by

di rect heat, cau I zat i.on | aset. caut eri zat.ion Lor to.introducing
the need oem?WF{)%f?r?%gﬂP&gtﬁc Y@W%@Fcaﬁﬂg rleFFé‘P ‘??Pé’ﬁ% sterile’
conditions 20 throughqut the assemhly. and fjlling processes. One

advant age™EPOHAS $55 éPG@e‘éﬁ'&"ﬁ%’t‘ﬁ% OFR 24 ¥gas-tightsealibstweeps t hat

t he cggs and | ocking _nenbers are secured to the vials prior to filling,

t hus ehhatheFarandiial- dlen; thy agsembledsep, vialand lodkingroendberianmgerilimedughout  t he
filling process and avoiding the need to assenble the vials in a sterile
envi r onmesweh afby exposergltt betaloe gapparadiatond A dediliGoil@hnjeeti®i memban regi on
that is pierceable with a needle to forma needle aperture therethrough,

and i s hethendaeaktdHroughothb essemable ahp ¥nd®a prddbenned hiddraRksYs € by
applying laser radiation froma | aser source at a predeterm ned

wavel engt fradifted BOYE the 8b&liCandiRf ﬂ@?ﬁ%ﬁrﬁﬁ viat i elfp;rgf'gggd defines a

predeterm ned color and 5 opacity tha substanti a sorbs the

e, U oS, LB oY SO0 D
o e B b RURER 5 b S8 e
aperture therethrough and into the vial, and an annular passageway coupled in fluid
communication with a vacuum source for withdrawing displaced air or other gases
or vapors from the interior of the vial. Upon filling the vial with medicament, the
needle is withdrawn from the cap, and sufficient thermal energy is applied to the
15  penetrated region of the resealable portion of the cap to fuse the penetrated region
and form a substantially gas-tight seal between the penetrated region and the interior
of the vial. Preferably, the penetrable region of the resealable member is cauterized,
such as by direct heat cauterization or laser cauterization, prior to introducing the
needie through the cap, to further ensure the maintenance of sterile conditions
20  throughout the assembly and filling processes.
One advantage of the apparatus and mf_zthod of the present invention, is that -
the caps and locking members are secured to the vials prior to filling, thus enhancing

the ability to maintain sterile conditions throughout the filling process and avoiding

the need to assemble the vials in a sterile environment. Asa result, the apparatus




formed in the needle penetration region thereof in a predetermned tine
period. The 10 assenbly ftirther includes a filling nmachine inghugpngsa
needl e for penetrating the reseal able stopper and introducing a
substance through the stopper and into the container, a substance source
coupled in fluid comuni cation to the needle for introducing the

subst anggettdiicAuediot that ketetkeabindithntieedledo fumt aneedic apergtes | aser source
connectable in thermal conmunication with the reseal abl e stopper for 15

appl yi %ﬁﬁﬁr r 24 i@ h &o heaAsicanyisae theweedleapegttiredryd pover
t her et gl?er e ggvgﬁtlggéeﬁg?ﬁyﬁghagpar at us gﬁd met hod of the present

invention, .is that,. the.cap n J to the vials
prior @B&ﬁ’fl}gﬁ% faqlﬂl?gefé?{ﬂg‘ﬁﬁ%ﬁgc’&? %éﬂ fg%le?‘??%ﬁﬁ ié)d %i@er%t at nagt%jeri l e
conditions throughout the filling process and avoidin fhe eed to
assenblpewenhthetgta| Ehe Iiiﬁeélesmeélﬁr?‘éowwldﬁ%@ﬁ% 2 p’iﬁgetﬁn?lélgg eeror apparatus 5
1 2 AUG 1065 and net hod of the present invention significantly reduce

pr 0§ es siphgtyt tham(ijesubistatizlly absorbe Hgalrses cadiatéorpatiths pradetegnited and filling
systens, and noreover, significantly increase the assurance of sterility

t hr oughpiblehii8 238 S6¥En(aBY Préviehisithgpasapastsbsrad@tbethradglatitages of t he
present invention will becone readily apparent in 5 view of the

I
pr esent A eco! ! view of
Ol | w0y AL fHely G ARRENLAth 1028 ADCAIRAME RSerdsdlifisrOR thedr | ef

Descri [5’( o] wngs FIG 1 s a sonewhat schemati c,

part] y-ex ltegq%g{%d »ﬁa{ygéﬁéi%ea%d! pcér\%lr (@/ h&WeREaiR, seBl 1}19 eIt Iaé{l'glrgap for a

medi ca i 08s-'sect’l ona part xpl oded vi ew of-

a reseal able cap enbodying the present. invention. FILG 3.j

cr oss- demnadgnshe nqﬁéktneyewmndewnéh%w%f* HpederrTingYTg P%%%ds' ofheFl G 2

shown with an injection needle or syringe inserte througaét he end cap
e or

fol0 i ntseathly furthenedivdasre fillingmachineingluging anpgedls {06 RERSHG
syringe inserted 15 through the end cap for venting the vial during
fi 111 ngesehlable@toppel AmiAtbducing a substance through the stopper and into the

container, a substance source coupled in fluid communication to the needle for

introducing the substance through the needle and into the container, and a laser

source connectable in thermal communication with the resealable stopper for

15  applying laser radiation at the predetermined wavelength and power thereto.
One advantage of the apparatus and method of the present invention, is that
the caps and locking members are secured to the vials prior to filling, thus enhancing

the ability to maintain sterile conditions throughout the filling process and avoiding

the need to assemble the vials in a sterile environment. As aresult, the apparatus



FIG 4 is a cross-sectional view of another enbodi nent of the reseal abl e
cap and vial of the present invention. FIG 5 is a cross-sectf Zgﬁg qﬁgew
of the crinpable |ocking nenber of FIG 4 for securing the res lg

cap to the vial. 20 FIG 6 is a cross-sectional view of the base portion
of the resealable cap of FIG 4 made of a material conpatible with the

pr edet grdiine@@ddHEdhecpratent idventien sigeificad!yvet iéeprobmsmgaime angodostig

vul cani zed rubber. FIG 7 is a cross-sectional view of the reseal abl e

porti 0@0;9{%&5?%&2%%{)&%%&6 filliR¢ SReerd, afld B &dveR Isidnifidantly fusible in

response Ication of thermal energy 6 1 AUG 2005 thereto in

order to herpeticall eal...the ¢ r.Jd I ing a filling
need| e'5FeaFY a?%ﬂ%r?éﬁ%@‘h’e&'ﬁ?‘%%gﬁéthgaﬁe&%%&}d;ﬁléﬁggﬁ%rg%\éd, partial ,
cross-sectional view of the reseal able portion ofE&EI G 7 and show ng the
penetrabl e Preriadrantagss ebtherpseseppimyrrtiongvil breemedeastily W@rengmi nst r unent
theret hrough. FIGS. 9A. through 9C are sonewhat schematic,

cr gss- sieatafaafollosdngidethilad deseription dndlagsempariymrg diawingspar at us and net hod
of the present invention for sterilizing the reseal able portion of the
cap by direct heat cauterization prior to introducing the filling needle
or like instrunent therethrough. 10 FIG 10 is a sonmewhat schenmati c,
partial cross-sectional w Yage 1 dyi ng the present
invention for sterilizi nvfl"'lei BhscBibtiol e %f the cap by | aser
cauterization prior to introducing the filling needle or like instrunent

aut eri for tol ng ! e or like inst
Vi'ow of - an B chisaehre B GBRI Y LA Bratan CroabRRtbR FoFsRasar. o

filling the assenbl ed cap, vial _ and | ocking nenber with a predeterm ned
medi c apregrrart end cap for a medicament vial. ,

10 FIG. 2 is a cross-sectional, partly-exploded view of a resealable cap
embodying the present invention.

FIG. 3 is a cross-sectional, partly exploded view of the resealable cap of FIG.
2 shown with an injection needle or syringe inserted through the end cap for
introducing medicament into the vial, and a venting needle or syringe inserted

15  through the end cap for venting the vial during filling of the medicament.

FIG. 4 is a cross-sectional view of another embodiment of the resealable cap
and vial of the present invention.

FIG. 5 is a cross-sectional view of the crimpable locking member of FIG. 4
for securing the resealable cap to the vial.

20 FIG. 6 is a cross-sectional view of the base portion of the resealable cap of
FIG. 4 made of a material compatible with the predetermined medicament to be
sealed within the vial, such as vulcanized rubber.

FIG. 7 is a cross-sectional view of the resealable portion of the cap of FIG. 4

formed of a material that is fusible in response to the application of thermal energy



FI GS. 12A through 12D are sonewhat schematic, cross-sectional, sequential
views illustrating the apparatus and nethod of the present inventglierilifor
hermetically sealing the penetrated region of the reseal abl e portion of
the cap by direct heat 20 sealing after wwthdrawing the filling needle -
therefrom FIGS. 13A through 13C are sonewhat schematic, cross-sectional, .
sequential views illustrating the apparatus and nethod of the present

i nventi for. heynetjcall. seal [ng the penetrated regjon of the

r eseal alPFEEBIP LIRT W@X%ﬁe%?g%?&%%?% angdrrempvipgaftiiagi ng t he
filling needle therefrom_ 7 1 2 AUG 2065 Detailed Description O The
Preferréﬁe‘%ﬁﬁbhk?@ﬁ‘ﬂ'@%@%\h@qgﬁ- FIG 1, a prior art cap for a

medi cament vial is generally 5 designated by the reference nuneral 10.
The cap 10 i kéGu8issanenlarkeh partial] crasbisestionbbwiew o theresenimblespatioslabl y
received within the open end of a vial 14. The vial 14 is nade of glass
or |ike offl@r7 aid shemdng the pefdtabk poriidiatheniof 16 t&iving aPexdiOer 1pEdi canent .
An al um num | ocking ring 18 surrounds the periphery of the cap 12 and

vi al 514 ipstiheht therptbiged in place to | ockably connect and seal the cap
to the 10 vial. In operation, a hypoderm c needle (not shown) is

inserted thr i i rder. 1o deposit
nmedi cament Wt ?ngﬂtbﬁlem‘g a%&e%?@e@@%%ﬁg@ﬁé& r?e%ﬁ%%cné’ rrllfﬂt’ ﬁ%%’egté n
deposi t t:he.ngedl,e i s wthdra f.r the c 10.. Al though the hole
r egul ti %%w r@%‘ﬁdrgghﬁ a@ﬁar\é%ustaﬂgrﬁl\?gﬁo&om P’fes"?ﬁ Vﬁ?“%ﬁ%\ﬁﬁﬂﬁ om15 its

maxi num.di ane due to.the resiliepcy of the vul canized rubber, the .
resulta ere%fagfei%or?%?@b? F3p R dirget B%%@é“"éﬁéﬁ{fﬂﬁ RAor pyipdroduging they apor  and
t her eby iorrpr omi se_any preservative-free nedi canent contained within the
chanber e negdlsior ke gstrimaentzhersthraugh. 1 eseal abl e cap enbodyi ng t he
present invention is indicated generally by the reference nuneral | 10.
Thel@ap | 10FIGidi0Ug esomewbatischamatic, partial cross-sectional view of an

apparatus embodying the present invention for sterilizing the resealable portion of
.the cap by laser cauterization prior to introducing the filling needle or like
instrument therethrough;

FIG. 11 is a somewhat schematic, partial cross-sectional view of an

15 apparatus embodying the present invention for needle filling the assembled cap, vial
and locking member with a predetermined medicament.

FIGS. 12A through 12D are somewhat schematic, cross-sectional, sequential
views illustrating the apparatus and method of the present invention for hermetically
sealing the penetrated region of the resealable portion of the cap by direct heat

20 seaiing after withdrawing the filling needle therefrom.

FIGS. 13A through 13C are somewhat schematic, cross-sectional, sequential
views illustrating the apparatus and method of the present invention for bermetically
sealing the penetrated region of the resealable portion of the cap by laser sealing

after withdrawing the filling needle therefrom.

7.



20 base 112 made of vul cani zed rubber or like material which is known to
those of ordinary skill in the pertinent art, and acceptabl e fQ@rAUggélhi n

t he manufacture of end caps or the portions thereof placed in contact

wi th, or otherw se exposed to nedicanents, such as vacci nes. The base ~
112 defines a | ower peripheral wall 115 shaped and di nensi oned to be
slidably received within the open end of a vial 114. 25 The vial 114 is
made of glass or like material, and it defines a chanber 116 for 1 2 AUG

2965 recei vi ng mediDetdidt Desthiptivad®f The Peéfetried Embodibtenitsir t her defines an

upper peripheral wall 117 al so shaped and di nensioned to be slidably
received within the open end of the vial 114, and a peripheral sealing

flange 118 prays&hidBIPUL Wik Yot chp @5Pd Medibanait v gdnetdly peri pher al
wal | 117. The vial 114 is nade of glass or 5 other suitable material, and

defineg at its open end a per] r a DOWRBb
parélya@%@ [?‘ﬁr RS Eﬁgﬁﬂgp g(? ?ﬁ%%%ﬂ?@ﬁ%“r%g?a?@éﬁ‘ge 11 %rf t he base
the i nbeserldeubichar hiy wee bb e BF ape FhLogel 1 A ehls Bier | nes a
ein € . efines an
upper recess 122 fornedimsﬁthindége upgg;@pe&% heral wall 117, and an
annul amade of glass @rikiceudtina), andritdefines 2o £ ragRserngnd of the
peripheral wall. A reseal able nmenber 126 is fixedly received within the

upper pRERESeAR Ailumimnen hakengliddy t dsreoumds tre pesipberylofdhecegp 1210. The
reseal abl e menber 126 defines an upper peripheral flange 128, an annul ar

recessgﬁqﬁ% {4 Qg s £ ééinlgigee BN8cidblAcRined: 3ad 54 Aeehpad thhre opposite -
e annul a 1

side o r recess O relativé to the flange, and 15 projecting
ouﬁﬁardj fromthe recess. As can be seen in FIGS. 2 and 3, the annul ar
retessY¥30 and base 132 of the reseal abl e menber 126 are di nensi oned and

shaped conplenentary to (or define the mcrar i of) sthe interior
surfaces of f’c%rﬁﬁ’ﬁe?hﬂ‘é{?ﬁg’rﬁé{géﬁﬁt Sglﬂm}ﬁ é?rm?q[{%g%%?u%%ﬂfehe base 112.
Accordingly, the reseal able nenber 126 is pressed, sn%ppﬁg 8r ot herw se
recei vedcanizdd mbb&ré)agq)ipeqrdq:régélggosltggedlcament within the chamber [6. Once

the medicament has been deposited, the needle is withdrawn from the cap 10.
Although the hole resulting from insertion of the needle will shrink somewhat from
15  jts maximum diameter due to the resiliency of the vulcanized rubber, the resultant
hole is typically still large enough to pass gas or vapor and thereby COMPpromise any
preservative-free medicament contained within the chamber 16.
Turning to FIG. 2, a heat-resealable cap embodying the present invention is
indicated generally by the reference numeral 110. The cap 110 includes a resilient
20  base 112 made of vulcanized rubber or like material which is known to those of
ordinary skill in the pertinent art, and acceptable for use in the manufacture of end
caps or the portions thereof placed in contact with, or otherwise exposed to
medicaments, such as vaccines. The base 112 defines a lower peripheral wall 115

shaped and dimensioned to be slidably received within the open end of a vial 114.

25  The vial 114 is made of glass or like material, and it defines a chamber 116 for



20 such that the annular rim 124 is received within the annul ar recess
130 to thereby fixedly secure the reseal able nmenber w thin h&s [B}aﬂfﬁ The
reseal abl e nenber 126 is preferably made of a resilient poly A
material, such as a blend of the polyneric material sold by Kraton

Pol ymersceifly HeicaReROFd B¥le 1UDdLthelchp 116 Qirtee defthdsrandipper kK KRATON(r )
and a |l owdensity pol yethylene, such as the q 1 2 AUG 2005 pol yet hyl ene

sold bé,ﬁt}(&rﬂw&ﬂ tRs algﬁseh#@&l §hd gigﬁ?eenfsfr?glgg gﬂraﬁé%cﬁmg%ﬁemwmﬁw ™ An

i mport eat ure” of esea 126 1S that 1t be reseal able

to forma gas-tigh al .after,inserting a dl e, ri r like

| ect PBFH sAHRLe PR STk RerPACALIAING AAtsCis Praiee Rtk SRl e

reseal abl e menber can be seal ed by heating the area 5 punctured by the
need| e fiom thevppersandiof shenparipherab svallsdi7) Thg vial 1dfés pade ?ﬁ%ﬁﬁs %rt and
descri bed further bel ow One advantage of the bl ended pol yner descri bed

aboye ifhet Rdtabld malefalk aaddefines At s opereeridnepatiphemb flamgent#0cAs he medi cament
can be absorbed into the polyner in conparison to KRATON(r) itself. An

al um n i [S0i)] rj LAl ipheral 10
&5@3%9@%39%@@8& PIGH 2 drdB, ER4pedhirl Afngdl 18RiTekRe PAEIIR

fl ange ower peripheral flangé 138 is nmounted over the end cap

110 and .,vial 114. The | qcki rj i o those of
or di nafvllgﬁﬁ’ﬁngf%est %perbng-ﬁ;ﬁlﬁ%ﬁgég%@o?ﬁ#?l%ﬁlée\sﬁggﬁﬁﬁ%gg%%d caps to
vials, and may take the shape or .for f. any of nunero i fferent

| ocki n§etery Sempand it dos angz fﬁ#@f&%@ﬂ%@b%‘f f%ﬁamfgrmﬁ rform ng
the functions of the |ocking ring described herein, The upper 15 and

| ower fithingths upp® perigharabwall d¢ hendiapaingulaprimt 1 prareriingyinvasdlyar e cri nped
or otherw se pressed agai nst the adjacent surfaces of the cap and vial

t 01(pr e&8mi the uppaht 0g tHe penighsrabivallne cap agai nst the vial and thereby
maintain a fluird-tight and/or gas-tight seal between the cap and vial.

As shown i naRkGalable hbRILBERIG fsa5RAyARLAVEPRitAhQhé a%;saﬁ P¥gRsi 20f
hypoderm ¢ 20 or other type of needle 140 inserted through the

reseal ﬁl%lb%smf?t%rfo&g glearﬁgex{lgl%d cap 110. The resealable member 126 defines an

upper peripheral flange 128, an annular recessed portion or recess 130, and a base
132 located on the opposite side of the annular recess 130 relative to the flange, and

15 projecting outwardly from the recess. As can be seen in FIGS. 2 and 3, the annular
recess 130 and base 132 of the resealable member 126 are dimensioned and shaped
complementary to (or define the mirror image of) the interior surfaces of the upper
recess 122 and annular rim 124 of the base 112. Accordingly, the resealable
member 126 is pressed, snapped or otherwise received within the upper recess 122

20  such that the annular rim [24 is received within the annular recess 130 to thereby
fixedly secure the resealable member within the base.

The resealable member 126 is preferably made of a resilient polymeric material,

such as a blend of the polymeric material sold by Kraton Polymers and GLS Corporation

under the registered trademark KRATON® and a low-density polyethylene, such as the



resilient base 112 in order to dispense nedicanent into the chanber 116
of the vial. A venting needle 142 is |ikew se inserted througq 4”{@2035
reseal abl e nenber 126 and the resilient base 112 in order to allow gas
to escape fromthe vial 114 as the nedicanent is deposited into the

vi al . RPobfetnyddesold treDappGhemioal Gmdinderttho trademnarko ENGAGEB! 9005 nedi cament
is deposited into the vial. Preferably, the apparatus and nethod for

di spengxngcre ARGin tfedtife@ftherevéatdbld Membes DOV that it béresddddbiato No.
5,641,004 to Danie , 1ssued June 24, 1997, which is hereby expressly

Py
i ncor per ¥ it 4 f ol
oper at i %I%‘? ggﬁgﬁglgssggalﬁ‘g%f]ggﬁg%%ﬁ{eﬂ% ?fgﬁgﬁgéﬁgi .?ﬁogﬁﬁgb%gggﬁ%ze and
el TISRARHE MAkSE AEPTFRRY. AT EPr e e A B 2Y GoLE BERPhe cap
110 to the vial and maintain the gas-tight seal at the interface of the
capS angurdtated byHbe aedbniplaodannep kaown imthossskalled inghe pestiageaiartangk e t hen

sterilized, such as by exposing the assenbly to beta 10 and/ or ganma

r adi at idederibed furtiRh BEHwWK O advantabe sftheblended polyynes Kedckibed abdwve ipdrat itnent
art. The medi canent - di spensing needle 140 is then inserted through the

reseal Al vl B HRRImA S8 viIRel Rl DR L bdlbodfrolinee end of

the needle I's recelve to the chanber 116 of the vial to, in turn,

di spense, nedi canent. into 1 The venting needle 142 is |ikew se
insertB@yﬂ?f'%ﬁW?%EO?gosg‘B{}g%@g%S%fér 126 and 15 the resilient base 112
in order to draw gas fromthe sealed via .the liquid.nedicanent is
deposi t ed WAL KRS CHMPIMETIRG L{%d@’é@?‘h‘épﬂ%é@%@l%ﬁlt has been
deposited within the chanber of the vial, the needles 140 and 142 are

wi tthdr Bemgef F3érandredowapperipherad flangs | Heis orquntad gver theeandrapdlf 2aad heat or
other energy source is applied to the portions of the reseal abl e nenber

126 puwiatl UredThylotkiag 2Rgriédds efa fype kaoen tdthoseof ordiany skillsedie t he
punctured areas and hernetically seal the nedicanent within the vial.
pertinent art for fixedly securing end caps to vials, and may take the shape or form
of any of numerous different locking rings which are currently or later become
known for performing the functions of the locking ring described herein. The upper
15  and lower flanges 136 and 138, respectively, of the locking ring are crimped or
otherwise pressed against the adjacent surfaces of the cap and vial to press the
sealing flanges of the cap against the vial and thereby maintain a fluid-tight and/or
gas-tight seal between the cap and vial.
As shown in FIG. 3, the heat-resealable cap 110 is shown with a hypodermic
20  or other type of needle 140 inserted through the resealable member 126 and the
resilient base 112 in order to dispense medicament into the chamber 116 of the vial.
A venting needle 142 is likewise inserted through the resealable member 126 and the

resilient base 112 in order to allow gas to escape from the vial 114 as the

medicament is deposited into the vial. Preferably, the apparatus and method for



One advantage of the preferred enbodi nents of the present invention is

that the reseal able nenber 126 of the cap 110 nay be reseal ed fol | ow ng
the deposit of nedicament into the chamber 116, thereby renderlighibh#ls -
end cap of the invention 11 1 2 AUG 2005 WD 02/ 064439 particularly -
suitable for use with preservative-free nedi canents, such as :
preservative-free vacci nes. Accordingly, a further advantage of the

preferr gelsalelel f. i,aveption i.s that the nedi cament
need no?ﬂﬁ%ntalﬁhgﬁg%éggég%é.?géﬁﬁgﬁﬁﬂﬁﬁ%ﬁg?QgngW%mﬁggvﬁpgégbribed

dr awbac and dj,sadvant ages .0 5 .such .preseryatjves can be avoi ded.

Anot her %3%%%‘3%{&8 ‘B‘T‘ﬁl?%*’%ﬁ}”é? g?ervé?)l %%%&Wﬁt@gok atmé&?rr%@érﬂo“i tventi on
is that the _nedi cament_within the reseal ed chanber 116 is not

cont ami P¥rissusdiduneisd 987 1 wich i hsyetvrgrprasslydacasporateddy agents in the -
at nosphere where the vial is stored or transported. 10 In FIGS. 4

t hr ough refegnen #scpart efgberprebins disslosarebodyi ng the present invention is

i ndi cated generally by the reference nuneral 210. The reseal able cap 210
is ®ssenti allt gpdrhidors dierresealdbleememper] 105 i8 @sertedito tHeMase 1 EX)dnd gy ef ore

| i ke reference nunerals preceded by the nuneral "2" instead of the

nuner al asstmbpidendeas 110is siagdbigaiRrtbd ko HeiPRRleld of heSHRWI4DESE in FIGS. 4
and 6, the base 212 of the cap 15 defines on the interior side of its

upper  pejckRlagidl 1368k ket Lfing Cg?ﬂg%@goe%ﬁﬁ&‘é%aﬁ%ﬁﬂto \ﬁﬁloz}glﬁ rngaﬁﬁttajni n FlGs.

4 and 7, the reseal abl e nen nes o e periphe surface of

its bas Eé’ég_ I l.ar. tai rt [ PRt uber e 224 dinmensioned -
to be frﬂll |(§%’§T %&p#ég‘gefn\%%%%gmg{ ﬁil%ncta#%gd gj&l‘r %ﬁ?&?ﬁ%ﬁgﬁﬂ Il%fm roove 230

of the ba 12 .to .t hereby segcure the reseal abl nmenber, to, the base. As

shown i Hlaggl%?réfer%,’ly?ﬁe&ﬁ%? “571621 ?'ﬁ’?taﬁii?ly E&B‘Pﬁ‘%g‘e@ﬁset“ﬁ@y&'?eé?i or side of
its. | ower,peripheral wal.l 215 luraljty of raised annul ar portions or
pr O{(L be P a tléqnpy a glgkn%wn to thos)c/e of ordinary skill in the pertigent

art. The medicament-dispensing needle 140 is then inserted through the resealable

!

member 126 and the resilient base 112 until the free end of the needle is received
into the chamber 116 of the vial to, in turn, dispense medicament into the chamber.
The venting needle 142 1s likewise inserted through the resealable member 126 and
15  the resilient base 112 in order to draw gas from the sealed vial as the liquid
medicament is deposited within the chamber of the vial. Once the medicament has
been deposited within the chamber of the vial, the peedles 140 and 142 are
withdrawn from the cap 110, and as described further below, a heat or other energy
source is applied to the portions of the resealable member 126 punctured by the
20 needles 140 and 142 to, in turn, seal the punctured areas and hermetically seal the
medicament within the vial.
One advantage of the preferred embodiments of the present invention is that
the resealable member 126 of the cap 110 may be resealed following the deposit of

medicament into the chamber 116, thereby rendering the end cap of the invention



weod-@-gtt@ -t O-each -ot-her for- fricti-onalty~engagir-ng-the interior wall ghe
vial 214 to thereby secure the cap within the vial and faC|I|t1a2éUﬁznﬁ
mai ntai ning a hernetic seal between the cap and vial. As shown best in
FIGS. 7 and 8, the reseal able nenber l1a 1 2 AUG 2005 226 defines on its~
t op suMoe@6#3% annul ar rai sed portion or protuberance 246 defining a
circular surface portion 248 therein for receiving a filling needle or
i ke instrunment, as described further below. As shown in FIG 5, the

| ocki ng 3G eliHag 250 in its upper
si de fo#%%%gélgﬁng fﬁgkq%ﬁggéﬂﬂg%h%ﬁeeann%#h&gbhﬁge pggtlon 246 of the

reseal abl e ne 226. .Prefera t bIe nd vial 214
are assdffpf® ’év&gg%ge?%“ﬂ%ékrﬂ‘r?@o %ﬁ% %ptﬁ% as descri bed
above and shown in FIG 4-prior, to |ntrod C|n % nmedi cagent or ot her
fluid irsepodieenjs of the present ‘%‘f?émB? 15Bpiethe me ‘ﬁ%‘n JoteoptAing  assenbl i es

of the present invention are encl osed, sterlllzed and 10 transported in
accor darpresenative,tand thezefors thg sbeve-deseribededrawhackn suhdisadvanieganadnl y  owned
U.S. Patent No. 5,186,772, entitled "Method O Transferring Articles,
TransfemueopkakvﬂmdsEmﬁb@sumﬁﬁ, whi ch is hereby expressly incorporated by
reference as part of the present disclosure. As disclosed in the '772
patent, the minhet 260dHtabedIf tissrefebled @mbateneptsadake prassn invehttgmigl bag or
"pocket" which is closed 15 and, if desired, provided with a

sterili Ztﬁét'tﬁ’é‘mledﬁ@éuﬁé’ﬁt%thﬂ ﬁfer}eseatza chBhEENAk (PRSI B aldnard @ced within a

transfer pocket including a sealing franme defining an annul ar groove on

a perip I over the
surf aceh)gﬁ# ?J'VFE !H%‘?tg(?r}é‘} an &%Feos S -lerg E'g} . lﬁéhse?%%ggmgé g@%{e%ﬁ}gﬂ? he
transfer ket and cei ved mnthln the peri pheral groove. The transfer
pocket FF&% §5nﬁ59“‘ﬁclude therein a 20 sterilization indicator.

Pr ef rably, h S sfer i nter kets eal ed
BN an* olf EIGEPE Bt i Frselatle s PRI ARGt P U8Rt to
sterilization, such as by exposure to gamm_radiation, to sterilize the
pocket s ]%_H‘,@lqaﬁ:é generally by the reference nuroeral 210. The resealable cap 2101s

essentially the same as the cap 110 described above, and therefore like reference
purnerals preceded by the numera} "2" instead of the numeral "1" are used to
indicate like elements. As shown best in FIGS. 4 and 6, the base 212 of the cap

15  defines on the interior side of its upper peripheral wall 217 an annular groove 230.
As shown best in FIGS. 4 and 7, the rgsealable member 226 defines on the
peripheral surface of its base 232 an annular raised portion or protuberance 224
dimensioned to be frictionally recetved within the corresponding annular groove 230
of the base 212 to thereby secure the resealable member to the base. As shown in

20 FIG. 6, the base 212 further defines on the exterior side of its lower peripheral wall
215 a plurality of raised annular portions or protuberances 244 axia.lly spaced
relative to each other for frictionally engaging the interior wall of the vial 214 to
thereby secure the cap within the vial and facilitate maintaining a hermetic seal

between the cap and vial. As shown best in FIGS. 7 and 8, the resealable member

\a



enpty cap/vial assenblies within the pockets. The transfer pockets can
then be used to store and/or transport the sterilized assenbl i ds? adb 2005
filling systemwi thout a 1 2 AUG 2005 contanmi nating the sterilized
assenblies. As further described in the '772 patent, the filling system
is located within a sterile enclosure, and the enpty vials are i
introduced into the enclosure by renoving and di scarding the external

pocket, nect.in he sealing frane of the transfer pocket to a

wi ndow 8?8 ?anegggrl SEeR %ﬁ’cegntaﬁ’é‘ﬂéﬂ SS@BP@‘."“@ N?H’%’Wé?ced?“é&e&% in the
772 patent, .an agdhesive %eria,l is npreferably superinposed on the

seal i ng? e °§B€F§’PP% thezep forreraying 3duling needlper likg ansfer port of
the filling systemenclosure. Prior to releasing the cap/vial assenblies
i nto thESERment,as dgsexibed futbeokalew, Asishown i FIG.Zq theoleckingior efimpmgar e
preferably checked in order to ensure that the sterile condition of the

vi al / capng @34 defaslai cestralaperta®mi20adn ite dppel side Fhoteceivingr thaethamebht r ansf er .
As described in the '772 patent, the portion of the transfer pocket

over3 yi thg abhelaf fadse® poRion 346 ofithie R¥aTablSMEmBENP4. aneousl y sterilized al ong
the trimed surfaces to destroy any m croorgani sns or gerns thereon, and

to al | ow t hepichdr&6ip athe PASKISEIecBp DO LEFHI %\nﬁt %%Es%ﬁ?i'eéf thé plaglgr port

and into the enclosure. 15 Once recelve ncl osure, the

and | oot e srine PRCe et deq BB o A A FITRARREI o "oncl osur o

and | oa Into a chine loca %1 e enclosure.
Once | o into the fillin chi the reseal able nenber 226 of each
enpt y c%%ﬁ g‘fcé?g ERAo °8Pg}%é5§ﬁe‘§“° BM1A 2Be 28 PRMORE B{@%r to
further ensure that no contam nates enter the vial during the filling

pr ocess‘.’mﬁr’]tﬁcﬁ?f" BSFRRHELOMPE RISt ipycatien peenelosedistrsiized. end ¢ he present
invention, the reseal able  nenbers 226 are sterilized at this stage by

ei tier EWuseeRedinaccerdancevisnithe serchings abibe presauttipvénters eommey shown i n

FI GS. 9A through 9C, an aé)g)ar atus for cauterizing the
owned U.S. Patent No. 5,186,772, entitled "Method Of Transferring Articles,

Transfer Pocket And Enclosure”, which is hereby expressly incorporated by
reference as part of the present disclosure. As disclosed in the '772 patent, the
empty cap/vial assemblies are placed in an internal bag or "pocket” which is closed

15 and, if desired, provided with a sterilization indicator. Then, the internal pocket is
placed within a transfer pocket including a sealing frame defining an annular groove
on a peripheral surface thereof. The transfer pocket is stretched over the surface of
the frame and closed by an elastic band overlying the transfer pocket and received
within the peripheral groove. The transfer pocket likewise may include therein a

20 sterilization indicator. Preferably, the assembled transfer and internal pockets are
sealed within an "external” pocket and the assembled pockets are subject to
sterilization, such as by exposure to gamma radiation, to sterilize the pockets and the
empty cap/vial assemblies within the pockets. The transfer pockets can then be used

to store and/or transport the sterilized assemblies to a filling system without

B



researapreTcapsT by appl cati on “of Heat tThéréto i's indicated generally by
the reference t4'" 1 2 AUG 2005 nuneral 252. The apparatus 252 conprises a
housi ng 254 nmounted over a vial support 256. The vial support EBQU&ﬂWSbe
adapted to hold a single vial, or preferably, is adapted hold a
plurality of vials. The enbodlnent of the support adapted to hold a
plurality of vials defines a channel 258 for receiving therein the 5
vials, and a pair of opposing shoul ders 260 formed at the upper edge of

the changgiamibingSte BRfilitdichssMHIRON Al M&ae&%@@ﬂl @k F2%akhnt the

desired, a vibratory drive (not shown) nmay be drivingly connected to the
support ﬁﬁ@ e vials through
t he channe gE? a prehﬁfernlne Qﬂ eﬁﬁ&%ﬁ%@ggh%%%m¥EQ%ﬁ%%grecognlzed by

t hose ski d Lht nt art. bas on Ih t eachi herejn, any 10
of numer® 8 e?f’&?@?ﬁ‘%d% %’ﬁ?’%ﬁggﬁﬂia“sﬁﬁrgme ??ﬁ?ﬁnﬁpg‘?}#ﬁ%ﬂ r becone
known, nay be equal |y enplo ed to e .the vials through the filling
machi ne. COpAeEFtRg s frglivg;age p ?ﬁ’ééfa&S%gP‘?%'eﬁoeﬂW%‘éaW%MF‘f%@@GZ f or ned
on the free end of the hou5|£3 for sealingly engaging the upper flange

sur f dce thgendesuesohs furbekdisgosed i the "Plpatens, antrsiiesibeniatanial i5| G 9B, t he
peri pheral sealing surface 15 surrounds the aperture 250 formed through

t he | ockirefgrabbndnperisupdsedropdbe seglitgh famp doeteratdethe eghsfar fetRetad there
reseal abl e nenber 226 of the cap. Preferably, the peripheral sealing

sur face 2mafer pomef theSillasd Sstehpédcyoshitell iPdiok toRleaSBgthd@ipMaan the housing
and the cap. A heating surface 264 projects outmardly fromthe free end -

of 8 Cagkiblics 4lh Ad f1RRDs ferk BRISAHEUMMEREANLRARLIAakNe penet rabl e

surface 248 of the 20 reSeal abl e menber and cauterizing the surface. An

annul &t oRal RO AHLANOS, eRRAUL e Bt BIBRYOF ulRafigst i g surface

264 and |s co conmmuni cat1 on vacuum source 270 for

2303 Al i o SorB B TR S g 220
drivingl, C;?ar'gg ee gorttl%n %f relt;/ags =g llajor gt 02v7er yIanrthe v n tt.heg cgtoalilw?alyng and
and simultaneously sterilized along the trimmed surfaces to destroy any
microorganisms or germs thereon, and to allow the intermal pocket to be received
through the transfer port and into the enclosure.
15 Once received within the enclosure, the internal pocket is opened and the
empty cap/vial assemblizs are removed and loaded into a filling machine located
within the sterile enclosure. Once loaded into the filling machine, the resealable
member 226 of each empty cap/vial assembly is preferably sterilized again in order
to further ensure that no contaminates enter the vial during the filling process. In
20  accordance with the preferred embodiments of the present invention, the resealable
members 226 are sterilized at this stage by either direct heat cauterization or laser
cauterization.

As shown in FIGS. 9A through 9C, an apparatus for cauterizing the

resealable caps by application of heat thereto is indicated generally by the reference

W



i5 1 2 AUG 2005 thus the heating surface 264 into and out of engagﬁgﬁmmzmﬁ
with the exposed penetrable surface portion 248 for cauterizing t

surface, as indicated by the arrows in the Figures. As nay be recogni zed
by those skilled in the pertinent art based on the teachings herein, the
drive source 272 may take the formof any of nunmerous 5 different types

of drive sources that are currently, or later becone known, for

perform ng the fraction of the drive source as described herein, such as

a pneumdimeral @57 Fhe appagatan? Phesimprises a kpusing?Shmounted pyer afiak| ectric

drive. Simlarly, the heating surface 264 may take any of nunerous

di f f er estppireiids EBrdvidonppati2 3 ey de adapdedrayhdbda bimgieadal, or any of numner ous
different ways that are currently or later becone 10 known, such as by an

el ect ri prefeablyt Riuaptee AbRIra flofalithef vidls! €h emBo@hRnd bl the sypopver,  the
heati ng surface 264 defines a surface shape and contour corresponding to

the desisfeh ®1REa PRAAIGHBE 9i4ls d&n&ﬁ@cﬂﬁﬁ@fﬁﬂ%bﬁo?re%gﬁ@cﬁﬁfeﬁﬂﬁgn 248 of
and as shown typically in

the cap. I'n the operation of the apparatus 252,
FI G 5 9A,; Lal s fi ' ' the cauterd zi st,ation with
5 Avial€ Ak
t he penglt r é%ﬁ eag’ai?f} géép °s r 8%@%%%38%?&{%3% %‘?ggf‘éﬁ 0«; %%%%5?61226
alignedowith the heati ur f 4. T . Lhe drive source 272 is
et vat et pepTiie UERtontl Bies 50 o7 it Rk A Positie § PorieS SRE Bter a
seal i ng surfaces 262 sealingl Y en%?ge t he ugper_ fl ange surface 236 of the
r espect PRAVIDARARY PryiriERgy copregled dn the Eper 429 Fryvibiats tesuppt adyin t aneous| y
engages the exposed penetrabl e surface portion 248 of the reseal able
menber R¥B, m o ihethrawhdhs cheopel 26 4 predeteminintediraied Howeyepredeyer i ned
tenperature, and is held in contact with the exposed surface portion 248
for a pbetsvgrirddiedthosnekiliat indbls pertinéftiac tased ¢rothe aerchinigs Bertite amx posed
surface portion. One advantage of the construction of the reseal able
menber 2Pfurasroshdifferdnn ditvéSystemsahat B ciuSerdtiyabr latte becoind Bfowiakiagn process
deforns the annul ar protuberance 246 into a contour 16
be equally employed to move the vials through the filling machine.
The housing 254 defines a peripheral sealing surface 262 formed on the free
end of the housing for sealingly engaging the upper flange surface 236 of each
locking member 234. As shown best in FIG. 9B, the peripheral sealing surface
15  surrounds the aperture 250 formed through the locking member and exposing the
penetrable region 248 of the resealable member 226 of the cap. Preferably, the
peripheral sealing surface 262 forms a substantially fluid-tight seal between the
housing and the cap. A heating surface 264 projects outwardly from the free end of
a central support 266 of the housing for contacting the penetrable surface 248 of the
20 resealable member and cauterizing the surface. An annular conduit 268 extends
about the periphery of the heating surface 264 and is coupled in fluid
communication to a vacuum source 270 for drawing air through the conduit and

away from the cauterized surface 248, as indicated by the arrows in the Figures. The

housing 254 is drivingly connected to a drive source 272 for moving the housing and

15



e P A2 605 comornt-ng -t o t hat of the heated surface, thus allow ng an
operator (or optical or other automatic sensing system to vi sqquduﬁ 2005
determ ne whet her each cap has been properly cauterized prior to
filling. As shown in FIG 9C, after cauterizing the exposed surface, the
drive source 272 is actuated to drive the housing 254 upwardly 5 and out
of engagenent with the cap, another vial is noved under the housing, and
the process is repeated until all desired vials are cauterized. As

describ 3 : L Lo Lzl Lon,of FIGS.
on ¢ hr ough S Hefing tplhcd B RIN PRpEERER WEE UE oSO hediieR
station {o.pronptl il _the steriliged vi.al.s. e, cauterization and
filling %‘F%?? 0’&%‘%{" E‘?Ie%%tﬁ"%%% & ﬁl{‘%?ﬂe%g)é%rafrpgsé‘h Cosure 10
with a |?JTi nar ,gas flow throygh the enclosure to faci]itate maintaining
the sterfBBesc &aﬂihﬁﬁﬁo%"gg&t}?‘?sﬁé led i the\pertmeat art pased pa ke ment i oned
'772 patent. In the currently preferred enbodi ment of the present

i nvent i offachings heregmtles dri e soupe A7Rantietake thy foun pheny ofaumierdiisn t he range of
approximately- 250 Cto 300 C, and the cycle tines (i.e., the time period
duri iy whifetent typesfalrivegoswed theeare suttntimiontasirbecomakmont, &mt Wit h t he
exposed surface 249 of the reseal able nenber) are wthin the range of
appr oxi ngeifeksing.the fiicBodofthe Arids soufbeapdReEid Hepale el ad@sneusietier m ned
that these tenperatures and cycle tinmes may achieve at | east

appr oxi nivel & BsoferdoRBadtBHEE bl RBer tpd ggﬂ%\tﬁg l@g\r&.e§ﬁﬂﬂ}ﬂy} e h y

effectively sterilize the surface. 10, an alternafive

t - - - - - | | b )
Fhect ot ardal 2@ b Plke siflof Hind SICAMIE SOR alionrBlpiBhe thBag o % Y
252 of Rk A 1t hraugh 9C | h h h | ired f
st er iOI i zﬂle%mteﬁén %‘?S)I"%:J é"eé?‘g':a foi‘%reﬁ{]\év%¥sgtgéta$ég€%clﬁ@% %erir'ge%gli‘}rﬁgl i egr by a

| aser. (r.eferred.to, herein. as."laser cauterization'). The | aser

Sty R Y P S s R G AT I R

sui tabl e rﬁdi_ati on saqur.ce 276 gug%i calllzlly coupled to a scanning mrror
the heating ce 264 defines a surface shape and contour corresponding to the

desired shape and contour of the penetrable surface region 248 of the cap.
In the operation of the apparatus 252, and as shown typically in FIG. 94,
each vial is first introduced into the cauterizing station with the penetrable surface
15  region 248 of the resealable member 226 aligned with the heating surface 264,
Then, the drive source 272 is actuated to drive the housing 254 downwardly until the
peripheral sealing surfaces 262 sealingly engage the upper flange surface 236 of the
respective locking member 234, and the heating surface 264 simultaneously engages
the exposed penetrable surface portion 248 of the resealable member 226. The
20  heated surface 264 is maintained at a predetermined temperature, and is held in
contact with the exposed surface portion 248 for a predetermined time period,
sufficient to cauterize the exposed surface portion. One advantage of the
construction of the resealable member 226 as shown in FIGS. 7 and 8, is that the

cauterization process deforms the annular protuberance 246 into a contour

16



278 nmounted over the vial/cap assenbly. Although not shown in FIG 10,
the vials are preferably nounted wthin the sane type of support as
shown in FIGS. 9A through 9C in order to allow the reseal abl e cab2Atb 20{8
rapidly cauterized in 5 succession prior to filling each vial with -
medi canment, as described further below. In the currently preferred

enbodi nent of the present invention, the laser 276 is a commercially
avai l abl e .or YAG uigeg.‘%re | aser oqperates at a wavel ength of
appr oxi prmiRg tsthat of the heat e, At allowing an pparatar Gir optical pser  ener gy
Is governed by the electrical conductivity of the material. Therefore, an
10 i nsul eheTAitomatiy sepsing sypem)de vismally determoime vtethen tahi cap hes beche
reseal abl e nenber 226, absorbs and converts nost of the incident energy
i nt o t hepropérleceterized pricatotfdling eAs blrown BrFIG 90y afisticharfzad e The YAG

| aser operates at wavel ength of approximately 1.06 m At this frequency,
absor pt | exposel spefaey, Hiaddie sotie 2L i KPuASDBRIrvEEShoBirg BRMpRardly
transparent polymer with little ionization wuld be perneagle to the

| asers baamout 5t AeagelAHNith (404 2ROV nibyAGHASEL hods

? In iéquesirable
to add a colorant” fo the elastoneric materi al t he resegfa e nenber

in a na f |.-nAar ki.ll i.n,t rti.nent art in
or der t(r){H ghﬁgﬁ%\é@f gata g%@pagdgﬁ%&?ﬁe ?gasugernzeghés%;ﬁ%ieé F’ﬁﬁﬁeﬂ cant

advant a f the YAG |.aser is.that.th ecficial |layer of the
penetragﬁﬁg%éﬁpgﬁx%?gt %f%%ﬂﬁﬁﬂgéﬁF@mﬁgﬁﬁgg;ééﬂwoyﬁy9 Feialsigget eria or
ot her 20 ¢ natSb L nant s éhere%ﬂ, are_transformed into plasma to rapidly and
thorougfﬂrvgr TeHrp mpaed ndo afyhing stafon fppaeraptly fill teecwtersliged vials. Rhef i | trati on
coating may be_ applied to the surfaces of the enclosure for the
appar at (F8ulsFization and\fdling Betians ape prefermbly mountsdevititin a stefileomcloewei vi ng any
unnecessary UV exposure. ts 1 2 AUG 2005 The present inventor has
demdAst metieelankpar g9 Slavdhwugh g anclostre to dmglitatef maiapjing ihesteriley 15 to 30 W
are sufficient to effectively cauterize the surface 248 of the
el ast oneeiditives; es Hedotibedyorizaamplen thedidbové-atentibhaat "PI sheenit est i ng has
denonstrat ed

In the currently preferred embodiment of the present invention, the

temperature of the heating surface is within the range of approximately 250° C to
~ 300° C, and the cycle times (i.e., the time period during whichrthe heating surface is

15 maintained in contact with the exposed surface 248 of the resealable member) are
within the range of approximately 1.0 to 3.0 seconds. The present inventor has
determined that these temperatures and cycle times may achieve at least
approximately a 6 log reduction in bio-burden testing to thereby effectively sterilize
the surface.

20 In FIG. 10, an alternative apparatus for cauterizing the resealable caps is
indicated generally by the reference numeral 274. The apparatus 274 differs from
the apparatus 252 of FIGS. 9A through 9C in that the thermal energy required for
sterilizing the filling area of the resealable member is supplied by a laser (referred to -

herein as "laser cauterization"). The laser cauterization apparatus 274 comprises a

3



——t-hat~t-aser—ener gi-es of ~approximately 20Wor greater nay achieve a 6.0 | og
reduction. 5 At these energies, the apparatus of the present |nvppmupqm5
may effectively sterilize the surface 248 within a cycle tinme of
approximately 0.5 seconds. Accordingly, a significant advantage of the-
| aser cauteri-zation apparatus and nethod of the present invention is
that they may involve significantly shorter cycle tinmes than various
-di rect heat nethods. Yet another advantage of the laser cauterization of
the pres t contact net hod
and appair%g% u%gtﬁep%ﬁ@here girlin§ E rﬁ6 ee gt(ac}gl%gsc%%%n gl ned with the
cleanlng

after ? c?m tach?evsl ca@a?ﬁ?eé%%ﬁamh{l%f O?lﬁéf ac&%@ﬂﬁégg i GZZElslof

each V|aI, t.he V|aI is yoved within the_ support 256 (such as by 15

vi br at or ey imugted Withipithiysame e Af 9ROt #hehawn miEGSs4t i on 280
includes a needle or |ike injection nenber 282 reciprocally nmounted over
t he supp@reughdE ingeder el thegessplableecaps tobwsrapidrfagterized imnd axi al | y
aligned with the penetrable region 248 of the reseal abl e nenber 226 of
each i atuctessipn paeetotfilling eachi vigl witlemetlicamenthas decritreid\fartbarbeloey. 284 i s
drivingly connected to the needle 280 for reciprocally driving 20 the
needl e 282 i ninahedretly pedfeaeabagbodinientéfithe prasdnt GRnidd) thelag@pdieament or
other formulation reservoir 286 is coupled in fluid communication wth

the needkq cos@rdily HAlLOE PACNEHR! TRICOE thsBEGHLAEA, OF Ot her

forrrulatlonthroughthe nee eandlntothe vial. 'In the currently )
preferreg 9% ! th. eedl 282 defines a
pl urallty oTl % ul d‘gl%aon w{}%"mg eln |nc$'£\}da;l a&iorﬁh 05 first
fluid conduit. 288 far ectin ( edet.er m ned [ nent or ot her

f or mul at TEHEYiHEYY thk eﬁ?cgjn % "t‘e"’dtytfﬁ]/c ﬂi"rf@”&??m PEEN 11, and a

second fluid, conduit 290 coupled in fluid communication with a vacuum
sour®e 2osulptye m%rltla%mmaﬁéwaqléstwera materiglof dhe epepiabltmemberciifor cavity

216 of the vial prior to and/or
absorbs and converts most of the incident energy into thermal energy to cauterize the

receiving surface 248. The YAG laser operates at wavelength of approximately 1.06
itm. At this frequency, absorption is governed by the lattice atoms. Thus, a clear or
transparent polymer with little ionization would be permeable to the laser beam.

15 Accordingly, when employing 2 YAG laser, it is desirable to add a colorant to the
elastomeric material of the resealable member in a2 manner known to those of
ordinary skill in the pertinent art in order to enhance its absorption of the laser
energy. A significant advantage of the YAG laser is that the superficial layer of the
penetrable region of the resealable member, and any germs, bacteria or other

20  contaminants thereon, are transformed into plasma to rapidly and thoroughly
sterilize the effected surface. If necessary, a UV-filtration coating may be applied to

~ the surfaces of the enclosure for the apparatus of the invention to prevent the

operators from receiving any unnecessary UV exposure.



5 during the filling of the cavity with the nedi canent or ot her
formulation. In the illustrated enbodi mnent of the present inv%gig@ﬂ $he
needl e 282 is a "double |unen" needle, defining a central flui Hﬁ t - .
288 for injecting the predeternmi ned nedicanment or other fornulation into
the vial, and an outer annular fluid conduit 290 for draw ng the

di spl aced air or other gases out of the interior cavity of the vial. 10
As shown in FIGS. 12A through 12D, after filling the vial with the

medi canent or Ths present trvmnton hasodenzonstraied Hext beam gnérgizs ded@!rangd®F from t he
cap 210, the penetrated region of the cap defines a needle hole 294

al ong t hepppadtifnately 151 300M drel paffiieneodfeclifdlbcalteRle theB@daddiqgdrawi ng t he
needl e, the vul cani zed rubber base 212 of the cap is sufficiently

resi | i enhe bRstohefe réseRBble rS@hiler! th LABHAE RS balES tésgné g%' &angxggatw er eby

maintain the vial in a sealed condition. However, as  descri above,

, O] d ti th h th
oeal o i arer SRS of Wl Sallly DPW R RS I A ¢ BB Bugn o

seal kng statian, .as.shown typrgally in FIG 12C, to heat seal the

res egl alﬁ tetﬁ%osg %P?lgﬁes?% ag?ar?ti‘f% 8@&’8 pr%ﬁ‘”&%ﬂf’?‘%’mé‘frf‘@f elfgctinely StFitige thée needl e
therefrom hown typically in FIG 12C 20 a heated nenber or surface
264 is %@Pﬁ%@a‘ﬂ%ﬂm%é@lm%m%%ﬂ&% &f Iseconds.gAeeprdinglynat he
penetrabl e region 248 of the vial/cap assenbly received within the
fillingSighifiganbadvantage pfjthedaser eaterization apparatiusigndmethnd of thegresent he heat ed
menber 264 to reciprocally drive the heated nmenber into and out of -
engagenarenipn ks thatghermien inol e signifitetlyshoparalyckamesAbastaisist ypi cal |y in
FIG 12C, the heated nenber 264 is as 1-2 AM 2905 nmi ntained at a

suf fi ci eirectiteapmethbds. eYetandthenadiantage df ihe 18528 sgRERAtoNOF hetphéentdenet r at ed
regi on of the reseal able nmenber 226 to fuse the elastoneric material and

her pet i Galehiios@sthat ignvepad!BtWhén-2dftact Aerfod SipbaraARlaRSHSRANE
typically in FIG 12D, the needle hole is elimnated iromthe exterior

region @ferd fhoRe8 ggl:ilﬁlc%@@ ittt lehiRE SPY cHRLAHRLY oﬁﬁﬂ%%é ¢ seal

bet ween the cap and vial.
surface.

Turning to FIG. 11, after direct heat or laser cauterization of the resealable

member 226 of each vial, the vial is moved within the supportr 256 (such as by

15 vibratory drive) into a filling statioﬁ 280. The filling station 280 includes a needle
or like injection member 282 reciprocally mounted over the support 256, as
indicated by the arrows in FIG. 11, and axially aligned with the penetrable region
248 of the resealable member 226 of each vial/cap assembly passing therethrough.
A drive source 284 is drivingly connected to the needle 280 for reciprocally driving

20 the needle 282 into and out of engagement with each cap 210. A medicament or
other formulation reservoir 286 is coupled in fluid communication with the needle
282 for introducing a predetermined medicament or other formulation throngh the
needle and into the vial. In the currently preferred embodiment of the present

invention, the needle 282 defines a plurality of fluid conduits therein, including a



~ .~ As_maybe..recogni zed by those skil4ed-irn the pertinent art based on the

t eachi ngs herein, the drive source and heating nenber/surface of Héﬁ;ﬁlﬂ
12A through 12D may take the form of any of numerous different dﬂi 05
sources and heating nmenbers as described above. As indicated typically-
in FIG 12C, however, 10 the heating nmenber 264 may define a snmaller
wi dth than the heating nenber/surface described above for cauterizing
t he penetrable region of the cap prior to filling. In addition, the

Lhat of (EHORLsoRHy SRR AENe Prast B TR P BYoB ) ol T and

seal the penetrated. region nt age of he regeal abl.e cap of the 15
pr esent fpmléﬁquﬁﬁmthgﬂaﬂyéﬁl%@éﬁ?fﬂ&éﬁﬂ )?Fr% L%%e 1,55 ésmd&h‘é‘?nal |y
insulates the heated region fromthe nedicanment in the vial to thereby
mai nt ai reopdit 2kkcontedrin fluidcanunirationwiting HaaHmeBreFoLdee t enperat ure
range t hroughout the cauterization and heat sealing processes and thereby
avoi d anyitidnesing hirdaotge ghses fiver the diteaoranayity 216 oftheatal paoytp aadidr as shown
in FIGS. 13A through 13C, the |laser source 276 20 and scanning mirror 278
may e enphpyedilliae betde oty withehpasditinéR dr bogr Rimuliéh2iBhel t he

reseal abl e rrenber Accordingly, the sane type of |aser source 276 and

scanni NgydtffdlenthbliAdht @?ﬁ&rﬂr@&ﬁt RDOURnVERY n@&u@m Ryedouble itgedreat

sealing station to performthis function, or alternatively, a different

type of gﬁsrdegaﬁg}g%reeﬂﬁm k8 csmlpya%%r finf e pg‘gﬁclﬁ%mg% ferred

enbodi nmen present 1 nvent| on, 5 | aser :
appr oxi nmat 5 seal re 0. 10 i nch
PO, MatdicanedPor arh: SIRGK ‘“&%S‘ Rl Bt o8 ffulgﬁé‘?‘i'%{%ose skil | ed
in the pertinent art hased on the teachin her ei.n, nunepous.changes and
modi fi c%%éﬂ%‘ﬁwy‘gﬁﬁe Sr’éﬁléc?doalf %Otéff(ﬁ?ée@“agg@ﬁ WIMI{%P#%F éaﬁbodi ment s
of the present invention wthout departing fromits sc e as deflned in

t he Wppended A Sows in EHpS cldthiirenshy KO, pBercblling the vigdwith

medicament or other formulation and withdrawing the needle 282 from the cap 210,

-1

the penetrated region of the cap defines a needle hole 294 along the path of the
withdrawn needle (FIG. 12B). Upon withdrawing the needle, the vulcanized rubber
base 212 of the cap is sufficiently resilient to close upon itseif in the penetrated -

15  region and thereby maintain the vial in a sealed condition. However, as described
above, vapors, gases and/or Liquid may be allowed over time to pass through the
needle hole, and therefore each vial/cap assembly is passed through a sealing station,
as shown typically in FIG. 12C, to heat seal the resealable portion 226 of the cap
promptly after withdrawing the needle therefrom. As shown typically in FIG. 12C,

20  aheated member or surface 264 is reciprocally mounted over, and axially aligned
with the penetrable region 248 of the vial/cap assembly received within the filling
station. A drive source 272 is drivingly connected to the heated member 264 to
reciprocally drive the heated member into and out of engagement with the resealable

member of each cap. As shown typically in FIG. 12C, the heated member 264 is
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be integrally nolded with the base such as by insert nolding, the
reseal abl e menber may be fused or otherwise nelted to the base1§qm5qmg
reseal abl e nenber may be sequentially nolded to the base. In addition
t he reseal abl e nenber may be made of 10 any of numerous different
materials which are currently known, or which |ater becone known for i
performng the functions of the resealable menber descri bed herein, such
as any of .n B OuS ferent thermo astlc and/ or el astoneric naterlals
i ncl udi é‘%éﬁt&ﬁs’m 9£ ned 18 gagagsment with ghe t he base can
be nmade of vul cani zed_ rubber as descrlbed above, or any of nunerous other
15 mat erReaPEatohiegipnpidhe resealahle snemper 226 torfubthe wiastonemiv matetialiand
conpatible with, or otherw se defining a stable enclosure for the

parti cuIb&rmﬁmHEac@mhemdlealoﬂmw%AmresuIth\usahowﬂpr&fm tth B0G. t he end
cap of the invention may include nore than one |ayer of vulcanized

rubber dRil, dre meedie Holwis clinénatalyomakhe £:R696 rafibf oftegbiealablel MeRgi ti ON,
the cauterization and sealing stations of the present invention may

enpl oy wmeeébyaﬁmﬁuﬁmﬁﬁe&eﬁbfsé&weehme& algat source that are
currently, or |later becone known, for Pf ormng the functions of the

heat sources g&ags bdfdo %uie?o thﬁk!ecﬁzﬂ?eﬁlﬂgﬂ |veer}‘§g§t 1QusS dltglferent types

of | aser or other optic rces or con

pecor 8 Rablingl LA B B4, 88 S04 AR Bl Wl BB prboc ments 1 1o
2005 What S . A rese Iable sto per for sealing a :
pr edet e?l?ﬁo‘ﬁéﬁﬁslﬁ %@hﬁn%m ?fraély RERICHRE ditfsrentdaivegourceomsidi ng menber

securi n?l t he stogeﬁgr to the container, wherein the container is wusable
in a fiPFIE ry desrrbafabeye-a As indicate typieeBy irf BIG.d@Rehowtveng t he
resealable stopper and introducing the substance through the stopper and
int &t hgieé@ﬁ‘tﬂagW@mbea%“smbmieﬁEeeaMImmdtbuMmﬂiehaaﬁﬂgw d communi cation to
the filli n%mr"renber for introducing the substance through the filling
nenber meshberswiichdeswived pbmre, foncahtaizideeths pemsabldresidalof the cap

prior to filling. In addition, the temperature of the heating member 264 for sealing
may be higher than that of the heating member described above in order to rapidly
‘melt and seal the penetrated region. One advantage of the reséalable cap of the

15  present invention, is that the underlying rubber base 212 thermally insulates the
heated region from the medicament in the vial to thereby maintain the medicament
in the vial within an appropriate temperature range throughout the cauterization and
heat sealing processes and thereby avoid any thermal damage to the medicament.

Alternatively, and as shown in FIGS. 13A through 13C, the laser source 276

20 and scanning mirror 278 may be employed to heat seal the penetrated region
294/248 of the resealable member. Accordingly, the same type of laser source 276
and scanning mirror 278 as described above may be employed in the heat sealing
station to perform this function, or alternatively, a different type of laser system may

be employed. In a currently preferred embodiment of the present invention, a CO»;
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energy source connectable in thermal conmmunication with the reseal able .
stopper, wherein the reseal abl e stopper conprises: a base port1 payh ¢i(sed
of a first material conpatible with the predeterm ned substance within
the container, the base portion defining a peripheral surface for -
contacting an open end of the container and a substance-exposed surface
defining the portion of the stopper exposed to the predeterm ned
substance contained within the container; and a reseal able portion

over | yi ndasehef appraxipatelyi $hW sikeniersd 40 saal 2 regiont approxametelod &0 ifphlis | on
bei ng penetrable by the filling nenber for introducing the predeterm ned
subst anc dianfatenig thethgeabaiblygzer and i nto the contai ner, wherein the
penetrabl e region of the base portion is substantially infusible in

response to tIifsIﬂ@pﬂeixeaégi@ibddi‘ymb@rsﬁﬂledﬁnﬂk?ﬁnin%ﬁtoﬂﬁi},@dh gfemal energy
source thereto, and the penetrable region of the resealable portion is

fusibl e kAckBPRASE, hulndBG: ARALLSAHIARAlabRKIRbe GASE BYgLLRINLNe t her mal

energy source thereto to forma gas-tight sea en &°Y'&Seal abl e

portien : ARG l,ner on.tenmoving the filling
rrenbe? tﬁgérig rom .éA regggfaggﬁgmggg%%{ér aegﬁ‘g‘émth%‘g%eﬂarg?%gﬁpﬁs wher ei n
t he resegéoablag eret I-0 ias ef%r rrgd of -at IeaE@t one of a thernoplastic and
el ast oner T ARterIed i e dpRepded clfims; Eorxapipley thysesqaleblsanemberapasi m 1,
wherein the ba ortion.is fornme of wvul canji zed rubber. 4. A reseal able
st opper g%“ﬁ%’?éf?’e‘gw{dﬁdé’f’ﬂﬂﬁ?b?sqﬁqq B RyHeseriaseldingathe arsealable membencki ng
menber engageable wth the stopper and container for securing the stopper
to the E@Hbsilued or pthenwise mg@e@@ctge Base/onrtheeagaddbleemsinbppeay beid | ocki ng

menber as defined in claim4, wherein the |ocking nmenber defines at

| east ongeqpentiabiiencifled logthe baser ilmpdditian, the redealableappstier Aty beGaeairner for
securing the stopper to the container.
10 any of numerous different materials which are currently known, or which later

become known for performing the functions of the resealable member described
herein, such as any of numerous different thermoplastic and/or elastomeric )
materials, including, for example, low-density polyethylene. Similarly, the base can
be made of vulcanized rubber as described above, or any of numerous other

15 materials which are currently, or later become known as being compatible with, or
otherwise defining a stable enclosure for the particular medicament contained within
the vial. In addition, the end cap of the invention may include more than one layer
of vulcanized rubber and/or more than one layer of resealable material. In addition,
the cauterization and sealing stations of the present invention may employ any of

20 pumerous different types of heat source_g‘tﬁat are Cutrently, or }ater- become known, -
for performing the functions of the heat sources described herein, such 55 any of
numerous different types of laser or other optical sources or conductive heat sources,
Accordingly, this detailed description of the preferred embodiments is to be takeg in

an illustrative, as oPPosed to a limiting sense.
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6. A reseal able stopper as defined in claim1l, wherein the base portion
defines an interior cavity, and the resealable portion is recei VgdA(j§ 2055
within the interior cavity of the base portion. 7. A reseal abl e stopper
as defined in claim®6, wherein one of the base and reseal able portions-
defines at | Wisitioclaimarikssed surface area, and the other of the base and
reseal abl e portions defines at |east one raised surface area, and wherein
each raised surface area is received within a correspondi ng recessed
surface areajf i I i t . ion. 8.
A reseal abl el'sl?gegggrguggﬂ%gifﬁég&:ﬁﬁg?ng‘%&r%%%ﬁ%méﬁesgg?t%\&gt%ﬂggg? %g%g{e% ai sed
sur f aceinchudeg a lecking infvenifeo senuohg dire stopper & thp rontainer, avteeein dncccataiherdst one

d ] . i s i, he farm of di I
For 1 octiebie ATHNSG Tl Bripfde s ek egbenRrperdEinad e RARAE | 1 ol ai m
1, wher @hghel BRq fitIORLAERE the subStaRRAhFRATR 'ﬂl{w stcﬁ&r aftl fftQ BRonfidngd& 1 ned in

claim1, Wherein the container Is a vial. . A stopper as defined in
cl ai m lsubsfarcesonrdelvouple lin Agidwemireunication to dexfiking idemben forsisroduong

o ek i LRI P by S bR RPN SRS e

; -

subst an %WWCH ttfrﬂ'égl}_/'ihﬁlefﬁ HhEFE : : _
por t i ONedediyRilr@fcofnddtdbid i MbShdl BbmERIMRAHLR WethWhé FesbA18b1R sRPPES WRERAM
substance Within the vial, the base portion defining a peripheral surface
for cotieaeserlablestoppprgomepribessf the vial and a substance-exposed surface

defining the_ ., portion of the.c exposed to .the et ermined subst ance
Cont ai ned w ok PpHiom (uapd 865 Al SRARF e w RO TEEMRUTE AR PR, -
over | yi atstah€: WAk tROEdHiaifer, tHhasepatibaldbBniAg alpefiphéalbubRAGEforpOr t i on
bei ng penetrable by a filling nenber for introducing the predeterm ned
subst anettacting an open end of the container and a substance-exposed surface defining the

portion of the stopper exposed to the predetermined substance contained within the

container; and

a resealable portion overlying the base portion, the resealable portion and base

portion being penetrable by the filling member for introducing the predetermined

substance through the stopper and into the container, wherein the penetrable region of the

base portion is substantially infusible in response to the application of thermal energy

from the thermal energy source thereto, and the penetrable region of the resealable portion

is fusible in response to the application of thermal energy from the thermal energy source

thereto to form a gas-tight seal between the resealable portion and the substance in the

container upon removing the filling member therefrom.

2. A resealable stopper as defined in claim 1, wherein the resealable portion is

formed of at least one of a thermoplastic and elastomeric material.

3. A resealable stopper as defined in claim 1, wherein the base portion is formed

of vulcanized rubber.
4. A resealable stopper as defined in claim 1, in further combination with a

locking member engageable with the stopper and container for securing the stopper to the

container,
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t hrough the cap and into the vial, wherein the penetrable region of the
base portion is substantially i nf usi bl e in response to the apphizafsi mey
of thermal energy thereto, and the penetrable region of the reseal able
portion is fusible in response to the application of thermal energy

thereto for BeAwEdchiablelsyoppehndIgckin® nikeitRt ol fnel 94 cRin U0 YRefeli Y Ng t he
filling nenber therefrom a |ocking nenber engaging the cap and vial and

secur i nlpcking meember glefings &illfallst ormpnpheml flangegrimpableiohe stoppendndig: a
filling fra eal abl e cap and introducing the
pr edet er(;rhn%%g%rfoE gerct"qﬁ%gi tsn p@ﬁ H)(P'%gmi%ﬁ “and into the vial; a substance

source coupled in fluid communication to the filling nenber for
i nt roduci ng the subst ance throu%h the filling nmenber and into the vial,;

and at | east o?aéeswéblﬁﬁmp@%&sg%f: @mrt@al@buwwemrm h@emm%dnﬁms amtion
Wi th the e 238aLARME 1E3Bse gg}egﬁgteft [GedeNlaPinifl N Herlof 35\953 pfago" the

reseal abl'e por |6n pene ng ne

penet r apdron.egi on to form a gas- tlght seal betmeen the resealable
portion and the substance in the vial. 13. An assenbly as defined in
claim12, wherein the fiIIing menber defines a first fluid passageway

P st anch b fess BRI ABL At ir I8P E WAARA Do A bibabOlng | 1 01CT N0

t he substance theret | nto e cont al her second fluid

passagemasalabié puitﬂbngdﬁ'djeaaelehsttoﬂe tdvessed satfadel anéa] apd theagiesayf tieeishse antb| ed
in fluid ni.cati a vacyum source for draw ng displaced gas
out of TeAeIRhlportifes d‘tInBt?ﬁ at eﬁ%‘PBﬁEE?%‘ngfﬁ%e b THeTER dact Aised 4 An

assenbl y,B3e dehiNRbeilv 8 G dir %\6}91’ fasda mﬁg ! Lneroy
source |ncI?Jdesla t:'.atlser dtlﬁirect edes nt o%ﬁg pgdnetr I e rfgglg\egn tHe
reseal ambalqbdspmmnntmme bas@p@tiont i ng radi ati on thereon and f usi ng the

penetrable region to forma gas-tight seal. 15. An assenbly as defined in
claim12, wherein the filling assenbly includes a heating assenbly

forning the gh@EéEBilalﬂl%%fcﬁ)SerS&lﬂeﬁﬁed I QiAW RGeia %8 R oheiriiStd/dRfice
heated surface, and at |east one of the heated surface and the reseal abl e
porti onares isrinykepfoem of an annular protuberance, and at least one recessed surface area is in

the form of a corresponding annular groove for receiving the annular protuberance.
9. A stopper as defined in claim 1, wherein the substance is a medicament.
10. A stopper as defined in claim 1, wherein the container is a vial.
11. A stopper as defined in claim 1, wherein the filling member is a needle.

12. An assembly, comprising:

a vial,

a resealable cap for sealing a predetermined substance within the vial, wherein the
resealable cap includes:

a base portion formed of a first material compatible with the predetermined

substance within the vial, the base portion defining a peripheral surface for

contacting an open end of the vial and a substance-exposed surface defining the

portion of the cap exposed to the predetermined substance contained within the

vial;
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relative to the other for engaging the reseal able portion with thg ?&ﬁ)ﬁzgﬁs
surface and fusing the penetrable region to formthe gas-tight seat’

1 2 AUG 2005 16. An assenbly as defined in claim15, wherein the filling
assenbly further _ includes a drive source_drivingly connected to the -

heating assefbtsg2lpble pepiangy crlmgribebasg poian Hﬁéﬁ‘ﬁq{"’bl%ﬂﬁ%ﬁﬂ@%‘?

engage : WM {PHNELS ' . . I ' L An
assenbrg%lgwggﬁgweggel n lc%)é?ﬁ]ﬁlﬁgrﬁ%g‘%}e@;lr&%}guﬁggﬁﬁ r@%ﬁ%@%‘%‘fy&?ﬁc Gdes:
a housi thgowghchesamand ine the afabdwisereihakepartable regiomof thepasd pordomis seal i ng
surface extending _about the heated surface and engageable with the

| ocki ngSthstagEally Bfusbe s rrgpanse & the aprlication of H@%ﬁ@%g thersta. gad theg

menber ; . ' | HHEG, .. f ace and
The per ParrER3taighpr etk dihod ST R IBEe Rl TEF
comuni tetmalreneigytih¢rbte fat héramstalynsealihgihd pencirabis tegionrupdn aemorgngthe anay
fromth§ reseal abl e pgrtion upon noving the heated surface in contact

t her ewi fIHINgTAEMbEr tRIEANB; v as defined in claim 17, wherein the at |east
one fluid co | ' r : H'%%? t e
peri phery of E%ﬁn erg;é&elgaﬁllggéalg WS?%@E?%%?“@% e ngﬁ?ﬁé{bﬁm 17,
wher ei n t he hd&tlkigaysemblyeincaidingnes an aperture exposing the reseal abl e

portion therethtough, and the heated sur e projects, outwardly beyond
Phe. peri phor A PTG PRGEAr PRETaRoF CEEugeRs cehatt COERraBEDort | on

t hr oughpchgteARIBEA iR tAABO thrOlfAEE B AdiBintOGK vitg, mermber with the peripheral
sealing surface. 20. A reseal able stopper for sealing a predeterm ned -

subst ance wi @ Hibstance sonred¢ erapled indluidicomgmanicaiion toghefitingmembenfong t he
stopper.to.the gontainer,.wherei .ne_contai ner i usable in a filling
2ssenbl iPodi BB b Eh ieubing pebeh apfines g WREHE el abi e
stopper and attispane theemhlRepystRB esupled Bbmid RomhRRRRtioaMdthithé 0 t he

contai ner, a ] .
resealable cap for applying thermal energy to the region of the resealable portion

penetrable by the filling member and fusing the penetrable region to form a gas-tight seal

between the resealable portion and the substance in the vial.

13. An assembly as defined in claim 12, wherein the filling member defines a first
fluid passageway coupled in fluid communication with the substance source for
introducing the substance therethrough and into the container, and a second fluid
passageway extending adjacent to the first fluid passageway and coupled in fluid
communication with a vacuum source for drawing displaced gas out of the container upon

introducing the substance therein.

14. An assembly as defined in claim 12, wherein the at least one thermal energy
source includes a laser directed onto the penetrable region of the resealable portion for

transmitting radiation thereon and fusing the penetrable region to form a gas-tight seal.

15. An assembly as defined in claim 12, wherein the filling assembly includes a
heating assembly forming the thermal energy source, the heating assembly includes a
heated surface, and at least one of the heated surface and the resealable portion is movable
relative to the other for engaging the resealable portion with the heated surface and fusing

the penetrable region to form the gas-tight seal.
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subst ance source coupled in fluid communication to the filling nmenber for
i ntroduci ng the substance through the filling nenmber and into t@&U6 2006
container, and a thermal energy source connectable in thermal )
comuni cation with the reseal abl e stopper, wherein the resealable -
stopper conprises: first neans substantially infusible in response to an

application f ﬁ&[b%&éfﬁﬁlg%@ﬁéﬁé’cd iﬁgmﬁltﬁewm%hg@la If.frf;lﬁl‘f‘g;]&\éerﬁ fafindener eto and

conpatible wt e predeterm ned substance tthe contal ner for

ex pos uriacludest sdrivedostceniciyirggby cdroecteé & thedeativg sedmblyfoemaovingitie hdaeed
cont ai ner; and second _neans over]ying the first s anqd fusible in

r esponsriaee nfRandontiof gpga(gﬁmegtfwmg therhgnetsable W"F‘p@ﬁﬂ? Fracalshle pettioner gy
source thereto for formng a substantially gas- tight seal between the
stopper and the interior of the container in a region thereof penetrable
by the fill il Axeasbenbly 24 definedds eblimblSewhereppthe heatimpessensbly iimecledeai m 20,

wherein the first nmeans.is, defined . b derlvyin rti.on of, the
st opper for r?e}éP‘ﬁngﬁ?F@éWH]éﬂhWFg&éﬁac%Q‘%n%%%gﬁm%@%i?%‘ﬂgP“qgcedefi ned
in claidpfdin 0£4hB hEAEd SEERBUndRASZeAble Wil thOREKRY RerRBASbF Ry & €9i On

of the stopper fornmed of a thernmoplastic. 23. A reseal abl e stopper as
def i nedsealrbetweinth Bousimg dnd loblang oendlieniat i on with third means engageabl e

wi th the stopper, and,cqontajiner fo ecurjng the stopper,.to the container.
24. A resealzgg?aét %‘Ieg%lﬁgrcc”é‘Lm Wﬁ‘iﬁe%ﬁe‘b*hﬁ%ﬁ?tﬁgf%fﬂa@fi ?ﬂeé'lp?'le?agt means
def i nessediing dupfaBé;i@ cavity, and the second neans is received within the

interior cavity of the first neans. 25. A reseal able stopper as defined
in clai m 24,a v seusseoupled irefleidcommyrication sdthdtherableastoaeiflid at | east

one recessed.surface area nd..the o r of the fir ans
def i nes®, m? ASTTNE afraal“éagaéogﬁ beeargﬁeaylﬂge ,orIécr’\%u e@g?%ggggkea?%se e'rsntir face
ar ea i Snicefatmaetewithni N a correspondi ng recessed surface area for
securing the first neans to the second neans.

18. An assembly as defined in claim 17, wherein the at least one fluid conduit

defines an annular passageway extending about the periphery of the heated surface.

19. An assembly as defined in claim 17, wherein the locking member defines an
aperture exposing the resealable portion therethrough, and the heated surface projects
outwardly beyond the peripheral sealing surface for engaging the resealable portion
through the aperture upon engaging the locking member with the peripheral sealing
surface.

20. A rescalable stopper for sealing a predetermined substance within a container
including a locking member securing the stopper to the container, wherein the container is
usable in a filling assembly including a filling member for penetrating the resealable
stopper and introducing the substance through the stopper and into the container, a
substance source coupled in fluid communication to the filling member for introducing
the substance through the filling member and into the container, and a thermal energy
source cornectable in thermal communication with the resealable stopper, wherein the
resealable stopper comprises:

first means substantially infusible in response to an application of thermal energy

from the thermal energy source thereto and compatible with the predetermined substance
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26. An assenbly, conprising: a vial; a resealable cap for seali ﬁ%ﬁ& -
predeterm ned substance within the vial and capable of being pe Heb
for introducing the predeterm ned substance into the vial, wherein the

reseal apl e cap .includes: first ans substantially ipfusible in response
to an a‘ﬁ'ﬁﬁ? E%{{%?‘B?f F CXRASHTFEP ‘%g'ﬁ’&?ncet Wé‘rfléf %Pa!iﬂﬁl stengs withipdhe ¢ he

predet efdpifigd- sipstance in the vial for exposure to the substance and
for sealing the substance within the vial; and 27 1 2 AUG 2005 second
means over | yseagnd mears ovstlymgahs fimhthefnssirdl fesible ineesponsetotthe sppdication

applicatipn f thermal  ener thereto for form a subst ant.i al |

G5~ 11 PG CREREG RSS! SREEY PHES therEi® (BF KRR RSty g

penet r afi & st GeRibeh MRS Qfper b iHd iARABSoAAY BMtARet % egRnaRsteyf 2l fOr
securing the cap to the vial; and a filling assenbly, including: fourth
means fpanepahieby shd hlfing memteseal abl e cap and i ntroduci ng a substance

t hrough the cap and into the vial; a substance source coupled in fluid
comuni cation to the fourth means for introducing the substance through

the fourth nepRSreaglallft@phdtas\defthed iaRthifl 40, WheRAD thedRvithesiiddétieanal
communi cation with the fast nmeans for ap‘)]luél ng thermal energy to the
t

regi on tif an waletlyngtporteemef the sleppesifpandsho apizgd rebbepans and fusing the
penetrable region to forma gas-tight seal between the first nmeans and
the substance in the vial. 27. An assenbly as defined in claim26,

wherein the IDW idRedi@A stofedri asdefied inlcidim 30, wiherepdR3gen@meais ed in
fluid conmuni cation with the substance source for introducing the

subst andafined by apspeStasienaegion af thewstapper farmedipte thegaeRla®tict | ui d passageway
extending adjacent to the first fluid passageway and coupled in fluid
conmuni cation with

23. A resealable stopper as defined in claim 20, in further combination with third

means engageable with the stopper and container for securing the stopper to the container.

24. A resealable stopper as defined in claim 20, wherein the first means defines an
interior cavity, and the second means is received within the interior cavity of the first

meatis.

25. A resealable stopper as defined in claim 24, wherein one of the first and
second means defines at least one recessed surface area, and the other of the first and
second means defines at least one raised surface area, and wherein each raised surface
area is received within a corresponding recessed surface area for securing the first means

to the second means.

26. An assembly, comprising:

a vial;

a resealable cap for sealing a predetermined substance within the vial and capable
of being penetrated for introducing the predetermined substance into the vial, wherein the
resealable cap includes:

first means substantially infusible in response to an application of thermal energy
thereto and compatible with the predetermined substance in the vial for exposure to the

substance and for sealing the substance within the vial; and
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a vacuum source for drawi ng displaced gas out of the vial upon 179
I ntroduci ng the substance therein. 28. A stopper as defined in cl a‘?% zﬂﬁﬁ
wherein the filling nenber is a needle. 29 Astopper as defined in

claim 20, wherein the container _is a vial A stopper as defiped in
clai m 20, whEFRIhMENS evgH¥Ing ke w%mamﬁeﬂadcfaﬂ’ehm response o Fation

conpri eafRVE ﬁﬁh
pr edet eé%g%rén(# &ﬁg}%g{ﬁﬁé \t;art ﬂﬁﬁﬁghesﬁtg%%%%?lﬁ%%hgﬁmﬁerel n respearf abl e
st opperthemémmf&ﬁ‘thembﬂdwpta&trateah@gnmmemefer mned wall thickness in an

axi al direction thereof needl e, penetrati.on_re t hat pi er ceabl e
with a need! 81 5gags ﬁ‘i‘@gﬁ’@éb?éalh ‘tqﬁlrlgrset"ﬂ@?%fbﬁr é%th el ?‘%d heat

reseal able tp e’nrﬁﬁ#; the needl e aperture by applying 28 1 2
AUG 2005 Iaserﬁ g?gg tio 1 ?12%? " laser source at a predetermn ned

wavel engt h afodrthaveans forgerttmting whereseatabiheapremddhizodreing z sitbistance egi on
defi nes aulggedet erm.ned col OL and opacity that (i) substantially absorbs
the | asBoushihegapandintothevidhedet er ni ned” wavel engt h and substantial |y

prevents the, a@%ﬁﬁ%dﬁ}cém feRGh Rl PEdnihfufbfibn B hPIRAE RN fd wal |
t hi ckness thereof, and (1i1) that causes the |l aser radiation at the

pr edet enhv@y@veulmhgmh tlmodgfpmnéourttbmema\wdtm@athtt yiakewl t he needl e

aperture forped in the edl.e etratlo t

pr edet er mi ne F’r?@nsp%ﬂupge méhﬁ"g’&[!‘f%m%% "g'éﬁh' Iﬂla{x?%%nssfﬁr e}Fm%o t he

cont ai NGerma ehérl tdthe 285 6RBI theifGH Hélnd PeetABRA ythE ESuritemeirsaint fgsifgd e

reseal abl e stog&m and ~introduci ng a substance through the stopper and -
$

into thbep iop te fiyat ngasetight geal betvsap thedfisshmeans and dahsbsiages on t o
t he nee Ie i i ntroduci ng the substance through the needle and into the
nd

cont ai néf !

27. An assembly as defined in claim 26, wherein the fourth means defines a first
fluid passageway coupled in fluid communication with the substance source for
introducing the substance therethrough and into the vial, and a second fluid passageway
extending adjacent to the first fluid passageway and coupled in fluid communication with

a vacuum source for drawing displaced gas out of the vial upon introducing the substance

therein.
28. A stopper as defined in claim 20, wherein the filling member is a needle.
29. A stopper as defined in claim 20, wherein the container is a vial.

30. A stopper as defined in claim 20, wherein the substance is a medicament.

31. An assembly, comprising:

a container;

a resealable stopper for sealing a predetermined substance within the container,
wherein the resealable stopper includes:

a body defining a predetermined wall thickness in an axial direction thereof, a
needle penetration region that is pierceable with a needle to form a needle aperture

therethrough, and is heat resealable to hermetically seal the needle aperture by applying
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a |l aser source connectable in thermal conmmunication with the reseal abl e
stopper for applying laser radiation at the predeterm ned vvavelﬁ?%g ylirle!
power thereto. 32. An assenbly as defined in claim31, wherein the
container is a vial. 33. An assenbly as defined in claim31, wherein the
subst anleser iradiationeitioro arteser soB4de atgpradeenmiingd wavalaigtinend power thérato3 1,

wherei n_t he hody further defines under| yi ti f . first
e er | aYPAERIEE Vool erelrad b teBRa BParif Mate b led filbt & empeily Bl * 11
cont ai ngbstamshl§abbstbs thedased PadiARHOr Re@deriihdPn Svaxas 88 Hihsiahigally

predet ermi ned substance contained within the container; and a reseal able

por t i orPrevspsy thy passaghef the dedistianihroygh thepredaterminedswall thicknegothereof and
under | yi ng..perti.on_ bei netraple b he. needl e, for introducing the

or edet S LG oA Bre- e B PEOTRA Al8 prslsamintd SR Biep Bt dnd reliRt 4 e

wher ei rheffeti@@petdlahd feddtgipRRus folhed innee htadldgeriRBatiboregich therebsinant i al |y
I nfusible in reigggse to the application of thernmal energy fromthe | aser

sour ce, Predeferitige epeadlie region of the resealable portionis fusible in
response to f . ' L. on. of rgy.fromthe | aser source to
forma gas- t4 lgﬁlfmg%g%nﬁ%g%é%ngtt#eﬁgéﬂwIto @@%f]g%me;

ween eseal abl'e por'ti on and the substance

in the cont a fikihg Up@mbl ¢ MRUidige 4 hesdiefod bendifadng tHeassealBld stappdtan? 005 35.
An assenbly as defined in claim31, further conprising nmeans for
i nsul at!MgeUHe substance in the container fromlaser energy applied by

the | aser S%@?&%ﬁﬁéﬂgﬁﬁéﬁlﬁ@m%@tw substance. 36. An

assenbly as erein the neans for insulating is :
defined by tdsubbtadye sfurdeumupledipfuid dmménicarmdoithenaedledef inteducingcl ai m

31, further conprising a radiatjon source for _sterilizing the needle
penet r ?alfbsra@g?tmo t{lﬁgegﬁ% : ‘Int%_ﬁ"F&P“‘PB‘eEé‘Hgtration thereof by the
needl e. 38. ARsAISETLLYnR RS GG malcdhRufication WA Rsddibi fdpgri ON

source is a | aser source.
for applying laser radiation at the predetermined wavelength and power thereto.

32. An assembly as defined in claim 31, wherein the container is a vial.
33. An assembly as defined in claim 31, wherein the substance is a medicament.

34. An assembly as defined in claim 31, wherein the body further defines an
underlying portion formed of a first material compatible with the predetermined substance
within the container and defining a substance-exposed surface exposed to the
predetermined substance contained within the container; and a resealable portion
overlying the underlying portion, the resealable portion and underlying portion being
penetrable by the needle for introducing the predetermined substance through the stopper
and into the container, wherein the penetrable region of the underlying portion is
substantially infusible in response to the application of thermal energy from the laser
source, and the penetrable region of the resealable portion is fusible in response to the
application of thermal energy from the laser source to form a gas-tight seal between the

resealable portion and the substance in the container upon removing the needle therefrom.
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39. An assenbly as defined in claim 38, wherein said | aser source is
capabl e of achieving an approximately 6 | og reduction in bio- but G@UBQ&}S
the needl e penetration region of the stopper. 40. An assenbly as defined
in claim38, wherein said | aser source sterilizes the needle penetration
regi on wi t hi #-\rgspmbly avdenediplem hafether gomprisiagmepans for ingylatingsenbl y
as defi g I 3 i as eway

ext endi ngg{"lb"lgraaé%geﬁﬁ ﬁeérqtea?éﬁtﬁ%ﬁglaggn r}&iugﬁlﬁ% @*&%Ha‘%{ %‘je{%%eel%f r t he

subst antherrasl dafagé by hygtibstdireneedl e and into the container, and a second
fluid passageway for allowing fluid to flow out of the container upon

i ntroduci ng the substance fromthe first fluid passageway into the

cont ai ner fdp second
fluid passag%mﬂép?sg%ggms egﬁ%&j& e neé&ih%m‘ilgq Aiﬁ%m\gg@reﬁ Sdefined in
claim Sdcﬁmﬂ(byehmbadyeaﬂthm&bmgsmenber extends about a peri pher al portion
of the stopper. 30 1 2 AUG 1005 44. An assenbly as defined in claim 31,
wherei n the substance source contains a preservative-free nedi canent,

and t he need anment
through the %fcj)%?)ae%&gﬁ I r?%gn%%cg%fr{ltog ﬁgﬁl&i@ﬁiyﬁgsgg%ﬁﬁé?%oﬁ%fned in
cl ai m 3derilivieg themetdie paestdition regiax o fthk ytoppérgriay ke penstiation thereud bl itle:
penetratlﬁ region of the stopper for penetrating the stopper and

i nt rodud Gthe predet ermi ned substance into the container. 46. An
assenbly as defined in claim31, further conprising a sealed, enpty
container ready for filling in the filling assenbly, wherein the seal ed,-
enpty cont ai HbrAn aseé¢mblysis slafiogkinicym 3, mbseea tisiradistioppmrceisndaseng t he
openi ng, and a | ocking nenber securing the stopper to the container. 47.
An asseér%f%? as defined in claim46, wherein the seal ed, enpty container
is

39. An assembly as defined in claim 38, wherein said laser source is capable of
achieving an approximately 6 log reduction in bio-burden on the needle penetration

region of the stopper.

40. An assembly as defined in claim 38, wherein said laser source sterilizes the

needle penetration region within a cycle time of approximately 0.5 seconds.

41. An assembly as defined in claim 31, further comprising a first fluid
passageway extending through the needle for introducing the substance from the
substance source through the needle and into the container, and a second fluid
passageway for allowing fluid to flow out of the container upon introducing the substance

from the first fluid passageway into the container.

42. An assembly as defined in claim 41, wherein the second fluid passageway is
defined by the needle.

43. An assembly as defined in claim 31, wherein the locking member extends

about a peripheral portion of the stopper.
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sterilized by the application of radiation thereto. 48. An assenbly as
defined in claim46, further conprising a radiation source for 12AUg 2005
sterilizing the sealed, enpty container prior to filling with the

predet er mi ned substance. 49. An assenbly as defined in claim31l, wherein
t he radi ati ofid.sbuassembly as defised in daior 3k wWherein themibstandenpurcediontainsa at a

det 1 . I th d to th tr.ati i O th
St opper PF Ao e R o B Aer Badaieg BHBRRR BRSOV B ERTS o
sterili g@dﬁa@uﬁtftﬁﬁﬁgﬁfthetgwpﬁgﬁﬂ atPaRebhaidepn regi on of the stopper prior

to introducing the needle therethrough. 50. An assenbly as defined in
claim49, wherein the predeterm ned cycle tine is approximately 0.5

seconds. 51. ,An, asse as.defined in claim 31, furt.her. copprising a
contatner 1 e BRERELYasaREPEl s Sk fnektelip aff inable ) 2
cont ai Nith WeSndRARMIcAbBAtbnAre§i0a o€ the stofiplel for pehéfating ZReIstépptr ahdier that was
filled by penetrating the stopper with the needl e and introducing the
substan@@'@h@l@&gwnrprgetm@ndesugﬁramwwtbﬁéorétw"ai ner. 31 1 2 AUG 2005 52.
An assenbly as defined in claimb51, wherein the filled container defines
a reseal ed needle penetration region that was reseal ed by the
application ¢6. ArassembBdisaletined infdlgim 3 N dudiies eompeisihga stdled &infpty 53. An
assenbly as defined in claimb2, wherein the filled container |s filled

with accﬂ‘rtfég%rrrx?ﬁiﬁ fpr fiflingdn tasyfidingwpiembiy, .Whﬁf?iEMeﬁlﬁﬂec@PtMﬁB%ﬁamFbr
seal i ng M A sl @%Bi j ' ' a | ocking
menber ?%irlﬁéggg %@’Eh%gseé%@g%er t(r)\’:‘ég{]égfng(l)%[ [ ne@,’ &?\é}%}dec;ﬁ%{ éerﬂg'%:ront ai ner-
i S usabseeuring thefstdppenw the sarthingr.i ncl udi ng a needl e for penetrating the
reseal able stopper and introducing a substance through the stopper and
into the container, a substance source coupled in fluid comunication
with the neegj e ﬁkrsexhﬁgfﬁ%ﬁh&mntéﬁﬁm @Gdbﬁ{e?é?ﬁ%eté%l@&%ﬁt?%oﬁ!ﬁﬁﬁﬁ and
into the container, and a | aser source connectable in

sterilized by the application of radiation thereto.

48. An assembly as defined in claim 46, further comprising a radiation source for

sterilizing the sealed, empty container prior to filling with the predetermined substance.

49. An assembly as defined in claim 31, wherein the radiation source is a laser
source for transmitting radiation at a predetermined wavelength and power onto the
penetration region of the stopper of a sealed, empty container for a predetermined cycle
time to sterilize a surface of the needle penetration region of the stopper prior to

introducing the needle therethrough.

50. An‘assembly as defined in claim 49, wherein the predetermined cycle time is

approximately 0.5 seconds.

51. An assembly as defined in claim 31, further comprising a container filled with
the predetermined substance, wherein the filled container was previously a sealed, empty,
sterilized container that was filled by penetrating the stopper with the needle and

introducing the substance through the needle and into the container.
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t hermal conmuni cation with the reseal abl e stopper, wherein the_reseal abl e
stopper conprises: a body defining a predeterm ned wall thi ck h@AGi 2805an
axial direction thereof, a needle penetration region that is pierceable
with the needle to forma needle aperture therethrough, and is heat -

reseal abl e t 82.Hn awseinbly dsydesiped int ¢laimm&b dvhereip the filles doptaamgyidefings a | aser
radi ati firom the | F.sourc t a._pr er.m ne vel.enqth d_power
e ot oresealf et or RloniRaionSnd vl Pishef b ot AL RO RS itonh o

col or angmapadstysoubfRithéredo. substantially absorbs the | aser radiation at
the predeterm ned wavel ength and substantially prevents the passage of
the radiation through the predeterm ned wall thickness thereof and (ii)

t hat causes e I aklon. ; ) W“ power
to herneti cg?I@A %%glﬁm[ he ‘%ﬁé‘é%?‘e“a‘%%‘ﬁfzu%h%?%’? ﬁ{eegm:&;adﬁ e nééggﬁfelghw
penet r ah bfeRervaivoficd Medieamentn a predetermned tine period. 55. A stopper

as defined in claim54 in conbination with a contai ner and a | ocki ng
menber, wherein the container defines an opening, the reseal abl e stopper

covers the eqi I St t he
container. 5 E&k%tg ?g%%ggw;g&dfg? ?ér%élgg iaﬁéﬁég%ﬁgg%hﬁﬁ%é%ﬁ\“. gp:ﬁ%e %re
penet r ainchidingegiooking eedm e Sowsetwtingd the eloppératd sietcohtaifiere whereirt then on an
exterior surface of the_stopper, and the bo f the stopper defjnes a
rel ati v@crrsyalp%r_dégg%ée 7 kg amh%w&s@wwgfea@bmmgﬂ%ﬁfeﬂﬁwﬁg the
relati vabyod: 3hd Bttt haGRuBRhldefroudit ke fopBtiard R ML coftafilepier as

defined 1m clarm erein the substance is a nedi cament. 58. A stopper
as def i subdtance souadenotipledvih dued commenicativinawitle thei reedlefomintroddcingthet opper as

defined i,n clai,mb54, wherein the body further defines an_ u rlying

por 1 oS AgpEk by pesls sitfo. e CHpsplaes BRG 2 Jiseh R SPBURRIF i neq
subst anggrm¥ cofinfuri&tRioh QRPIhE @EscalaBleARIppBY, RMhefei® tHRTbRARBINGPRed Surface
exposed to the predeterm ned substancé contained within the container;

and a rewsprlisghl e portion

-

a body defining a predetermined wall thickness in an axial direction thereof, a
needle penetration region that is pierceable with the needle to form a needle aperture
therethrough, and is heat resealable to hermetically seal the needle aperture by applying
laser radiation from the laser source at a predetermined wavelength and power thereto,
wherein the needle penetration region defines a predetermined color and opacity that (i)
substantially absorbs the laser radiation at the predetermined wavelength and substantially
prevents the passage of the radiation through the predetermined wall thickness thereof and
(i1) that causes the laser radiation at the predetermined wavelength and power to
hermetically seal the needle aperture formed in the needle penetration region thereof in a

predetermined time period.

55. A stopper as defined in claim 54 in combination with a container and a locking
member, wherein the container defines an opening, the resealable stopper covers the

opening, and the locking member secures the stopper to the container.

56. A stopper as defined in claim 54, wherein the needle penetration region
defines a relatively raised surface portion on an exterior surface of the stopper, and the
body of the stopper defines a relatively recessed surface portion extending about a

periphery of the relatively raised surface portion.
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overlying the underlying portion, the reseal able portion and underlying
portion being penetrable by the needle for introducing the predetgnmed
substance through the stopper and into the container, wherein the .
penetrabl e region of the underlying portion is substantially infusible-
in response to the application of thernmal energy fromthe | aser source,
and the penetlrapl e region_.of the resealable portion is fusible in
response to Hm‘g Stoppet as slefined @fC?ﬂmhe%%?“é%et‘ﬁéW@W%burce to
forma gas-tight seal between the resealable portion and the substance
in the container upon renoving the filling menber therefrom 60. A

st opper as d&d.iAepper asldafinedih, claime¥de whetdrethsedytaines id mviebk t he subst ance
in the container fromlaser energy applied by the | aser source to avoid
thermal danage to the substance. 61. The conbination of a stopper,

cont ai ner angy | Reiohpd AREEAED BSIARS $4) Sheteih e RIPHRT QG2 seal ed,

enpty container sterilized by the application of "radiation thereto. 62.
The conwdeayingrpoofiorafostnegpéa first omteriaheompatiblé withithgpredetbrminad sehsfanoed i n

claimb55,, further conprj si a substance sealed wthin,the container. 63.
The. contithith SRS B RRhe St et bt Mpisehiicas def  ned i n
cl ai m SpredMb@hifed sit3Bnss! BSritANEE withinAth® EARSHYA hhd 8 réseRBbRYREGENt . 64. An
assenbly, conprising: a container; 33 1 2 AUG 20G5 a reseal abl e stopper

for s leaT)‘lfqlﬂg"HR the wadsrbing pastionfbe teéﬁﬁiﬁﬂwwgiio? andhundeshing pestion bamer ei n t he
' rar i ) [
bt cloncReEribIZRE Tie SRAR!{oF ftoghtihe fheiier bR s Bnd BEAR A ithet

needl e gRN@td @k comainefiveitrdih #tie peneRitdé fegidil of thovhiiderlyityy poegtoh & to form a
needl e aperture therethrough, and is heat resealable to
substantially infusible in response to the application of thermal energy from the laser
source, and the penetrable region of the resealable portion is fusible in response to the
application of thermal energy from the laser source to form a gas-tight seal between the
resealable portion and the substance in the container upon removing the filling member

therefrom.

60. A stopper as defined in claim 54, wherein the body insulates the substance in
the container from laser energy applied by the laser source to avoid thermal damage to the

substance.

61. The combination of a stopper, container and locking member as defined in
claim 55 forming a sealed, empty container sterilized by the application of radiation

thereto.

62. The combination of a stopper, container and locking member as defined in

claim 55, further comprising a substance sealed within the container.

63. The combination of a stopper, container and locking member as defined in

claim 55, wherein the substance is a preservative-free medicament.

64. An assembly, comprising:

a container;
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hernetically seal the needle aperture by applying | aser radiation froma
| aser source at a predeterm ned wavel ength and power thereto, (TiZ)AUEizgﬁt
nmeans for substantially absorbing |aser radiation at the predeterm ne

wavel ength and substantially preventing the passage of the radiation -
t hrough t he presdelablerstoppdr fonvatdlingha predetaminddeubsthnceamithifithd cavaioerd means

for causing.laser radiation at the predeterm ned wavel ength and power to
her met i & %gp@]géfsseggﬁigeséqp@eéﬁcgwraﬁcg. formed in the needl e penetration

region thereof in(@3aboedatHiinl dpredetetine wMthicknbQGk bR dxAESP&tog ECUr | NY
the stopper to the container; a filling assenbly including a needle for
penetrating theseafewbertimishe bedyogaiimes ancedl¢ penetrdtion ragicn thatis pienewblehr ough

the stopper anpd.into the container; a sufstance sour.ce, coupl in fluid
communi cat i _OW&‘ ¥ Resd ee@&ﬁ??ﬁeﬁﬁﬁpmﬁﬁﬁ&%ﬂgﬁ’%éf g?i’gégst?ﬁgl?)lﬁé?w t he

needl e and i Réndidglleanal BicHREdle apsinde bpagslying Ui radttiondialbtasen t her mal
comuni cation with the reseal able stopper " for applying | aser radiation

at the predefs@ips faprogaienmined Wavalengtoans pawasthereto, 6B firsrmeansdorbl y as

defined in clai ; el e i | at th e_.in the
cont ai ner fr%‘?ndsfgggglrly %@F"g?g%‘%‘gﬁ rlafgigg %atﬂﬁgp%ggtépngaggSﬂa&%ﬁc@&&\%gd t her mal
damage to t bsbseabisippeeentify. thépasssgeasthhy/ radiutidafthroagh tHe pebddtetindded f urt her
conprising a radiation source for sterilizing the needle penetration

regi on of th¥altliskesss gierend, and (Hhsropndimcans foreausyig lpserppdiatiopatdree. 67. An
assenbly as | ) i | . Byl LS a | aser
source. 34 191%‘21%%&91?8@@ %gle Hgﬁggggg%ﬁg mggrﬁﬁé‘{aﬁges%liaﬁﬁgﬁlg%ﬁ]%% wherein -
sai d | aser séfurmed in theampdielpenafationcédiaythetofin apredeteimiicd tiynebperiod;
reduction in bio-burden on the needle penetration region of the stopper.
a locking member securing the stopper to the container;
a filling assembly including a needle for penetrating the resealable stopper and
introducing a substance through the stopper and into the container;
a substance source coupled in fluid communication to the needle for introducing
the substance through the needle and into the container; and
a laser source connectable in thermal communication with the resealable stopper

for applying laser radiation at the predetermined wavelength and power thereto.

65. An assembly as defined in claim 64, wherein the body insulates the substance
in the container from laser energy applied by the laser source to avoid thermal damage to

the substance.
66. An assembly as defined in claim 64, further comprising a radiation source for
sterilizing the needle penetration region of the stopper prior to penetration thereof by the

needle.

67. An assembly as defined in claim 66, wherein the radiation source js a laser

source.
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69. An assenbly as defined in claim®64, further conprising a fi ris%l @llé'?ﬂﬁ?
passageway extending through the needle for introducing the subst ﬁ

fromthe substance source through the needle and into the container, and
a second fluid passageway for allowng fluid to flow out of the -
cont ai ner up68. Amesseniblyi asglefined sudlsine 6, oviferaimsaild daser saitred is caphbbesfs ageway

into the container. 70. A reseal,able stopper, for seali a predet erm ned
subst anAISYRG M anProXiAiATH 6,158 THHTHAR iR GG OREIER OR She AR AIEDPEFataBe 1 | ng t he

st opper rdoforf dYREQBpFrNer, wherein the container is usable in a filling
assenbly "I ncl uding an i njection nenber for penetrating the reseal able
st opper and introducing the substance through the stopper and into the

contai ner, a,supstance souyce coupl.ed jn fluid canmmunigcatian with the
' ect i on’ mofiiei SPETOE 5] M EAESS dhet sewppRmB dist 8, 1 ect i on
meber giidadea9 ekiRAdMSNERLEE the rRBAleFor InBERICIHOME SEbEARBEInee I N ther mal
comuni cation Wth the reseal abl e stopper, wherein the reseal able

st opper substipes saaisce through thensediedndrintegheicontaident endi seegnddluid t hi ckness in

an axi al_directi.on.ihereqgf erei.n.the body defines enetratjon

oo on PRMEREY soplatane uig o8 ShbstooPieranbn Ao R R SRRt ¢ ur e
t her et hfrieuahe ﬁadﬁdluicﬁpﬁgﬁéte\ﬂagsﬁaltm(ﬁ]téiﬁbrheI’ netically seal the aperture
by applying |laser radiation fromthe | aser source at a predeterm ned

wavel ength and power thereto, (ii) first nmeans for substantially

bsor bi ng | Al . - _
Subst ant 1 al | 30 g SOGHRE HpRlr ol Eont L SRFABIGMIRS SBYRIE IO Bltainer
pr edet efneludetk awcking ke Sor debarigothe s@pger(tb ithe ocainet, wheein ther causi ng

| aser radiation at the_predeterm ned wavel ength and power to
her met i eentaiperds ypablgingfalling agsemblningluging andnjectipmmember fas psastrating dhe
penetrat]j | i ) | I B\ er as
et ned ¢ ATaIE 0608 T MRt HIStente ABRIhO foprdet anfisb AT 2201
penet r atomainere g substdnae sowgcac@ipbaicindhuid o@tmanicatiorawith dixainjdction refmber

| aser, radi ation at t‘gﬁ?egre et erm ned.wavel ength

subst anti al | absorb
and subﬁofaqudaﬂnﬁ W hsiipee theershilie wugrbiopmeraheg apd KUp theapniainesAdd ough
the pregdeiabHcBedntRldb1d i th&RES SorhhfhRafion Wih the resealable stopper, wherein

the resealable stopper comprises:

(i) a body defining a predetermined wall thickness in an axial direction thereof,
wherein the body defines a penetration region that is pierceable with the injection member
to form an aperture therethrough, and is heat resealable to hermetically seal the aperture
by applying laser radiation from the laser source at a predetermined wavelength and
power thereto, (ii) first means for substantially absorbing laser radiation at the
predetermined wavelength and substantially preventing the passage of radiation through
the prédetermined wall thickness thereof, and (ii) second means for causing laser radiation
at the predetermined wavelength and power to hermetically seal an aperture formed by the

injection member in the penetration region in a predetermined time period.

71. A stopper as defined in claim 70, wherein the first means is defined by the
needle penetration region having a predetermined color and opacity that substantially
absorbs laser radiation at the predetermined wavelength and substantially prevents the

passage of said laser radiation through the predetermined wall thickness thereof.
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1 2 AUG 2005 72. A stopper as defined in claim70, wherein the second
means is defined by the needle penetration region having a pretéidfiiied
color and opacity that causes |laser radiation at the predeterm ned

wavel ength and power to hernetically seal a needle aperture fornmed in ~
t he needl e p&he stappares defjnsshintchdmety, whareir thesdenndrmeansds defingd bytheod. 73.
A stopper .as defined in c¢claim70 erei,n the prede m ned vel ength is
appr oxi %?fi anitégtbond'ﬁgloyjm:avgg&pa%%ﬁ%mé%edggﬁqrﬁgg OPﬁCIQ%Qfﬂrﬁwsvi%%r ein the
predet efi e aVE &R Nl wARRNGH dRiRWer b RemRtitalkfseals fdedRer as
defined in claim70, wherein the predeterm ned power is within the range

of appr apertuee foped B the ngellv\aenatratigg regionsthengpbin apredettimpined timededpdn 70,
wherein the body further defines first nmeans substantially infusible in
response to an application of thermal energy fromthe |aser source and

conpati bl e wWr3 I kdappdraedetifédintedmsT) sheftiethieprédetermimddavaelengds isex posur e
to the substance and for sealing the substance within the container; and
second #praersimataletP.fidmy the first neans and fusible in response to the
application of thermal energy from the |aser source for formng a
substantially gas-tight seal between the stopper and the interior of the
cont ai ner. 774, Asobpsdefifedimidlaim0?(, whetein the Pocdetdratimsdwavetenipth 5t neans
is defined by an underlying portion of the body formed of wvul canized
r ubber . apmBoXimataly b 98y s” defined in claim 76, wherein the second neans is
defined by a thernoplastic portion of the needle penetration region of
the stopper. 79. A stopper as defined in claim70, further conprising
means for i n3slAasiopgertdselefinetmtcdaine7l, whetein therpredetemifiedpowdrds Withior
energy to thereby avoid thermgl danage to the substance. 80. A stopper
as defi HEdanse QfIaBPW?‘EatFqudggor}gﬁ%n with a container and a | ocking
menber, wherein the container defines an opening, the reseal abl e stopper
covers the

76. A stopper as defined in claim 70, wherein the body further defines first means

substantially infusible in response to an application of thermal energy from the laser
source and compatible with the predetermined substance in the container for exposure to
the substance and for sealing the substance within the container; and second means
overlying the first means and fusible in response to the application of thermal energy from
the laser source for forming a substantially gas-tight seal between the stopper and the

interior of the container.

77. A stopper as defined in claim 76, wherein the first means is defined by an

underlying portion of the body formed of vulcanized rubber.

78. A stopper as defined in claim 76, wherein the second means is defined by a

thermoplastic portion of the needle penetration region of the stopper.

79. A stopper as defined in claim 70, further comprising means for insulating the
substance in the container from the laser energy to thereby avoid thermal damage to the

substance.

80. A stopper as defined in claim 70 in combination with a container and a locking

member, wherein the container defines an opening, the resealable stopper covers the
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36 1 2 AUG 2005 openi ng, and the | ocking nenber secures the stogper 6?
the container, and further conprising a preservative-free medi Al Al
sealed within the container. 37

opening, and the locking member secures the stopper to the container, and further

comprising a preservative-free medicament sealed within the container.
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