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"C METHOD FOR FILLING A VIAL 5 Field OF The Invention

The present. invention relates to heat-seal abl e caps
for medicanent vials for use where a sterile '

medi canment nust be maintained foll owi ng tenporary

i ntroduction of a needle or syringe through the cap,
and to apparatus and nethods for filling such vials.
10 Background OF The Invention Medicanents such as
vacci nes are often stored in vials prior to use.
Typically, the vials are filled with nmedi canent, and
then a cap is installed to seal the nedicanent in the
vial. The cap is typically made of vul cani zed rubber
or simlar resilient material that neither

contam nates nor affects the contained nedi canent. 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 assenbly
procedure. In | 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
assenbl ed cap and vial, such as by irradiation, and
then fill the assenbled vial by inserting a needle or
li ke injection menber through the cap and introducing
the nedi canent through the needle into the sterilized
vial. One of the drawbacks associated with this
approach, however, is that when the needle or |ike

i njection  nmenber iﬁﬁgﬁﬁﬁﬂﬁ%tﬂﬂﬂﬂ@ ARAagap and- t hen
wi thdrawn, it |eav cap. The . .
material of the cap is resilient in order to reduce

the di ameter of the hol e,
Field Of The Invention

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

for filling such vials.

Backervound Of The Invention

Medicaments 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.
One of the drawbacks associated with this type of filling procedure is that it 18
difficult to maintain the sterility of the cap during the assembly procedure. In
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and therefore the hole is usually small enough to keep
t he nedi cament from | eaking 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

nmedi canent to becone contam nated or spoiled. 15 It
has been a practice in the pharnmaceutical fields to
add preservatives to nmedicanments, such as vaccines,
in order to prevent spoilage of the nedicanents upon

AMRTUTSs BRRAI 1o Maihiiohe ROSHY, E&lfﬁh £GRNL %Eﬂé%%gfggrei?gﬁ o

Certaln preservat [ ves howeve ave

t&%n %%ntaﬁﬁlgt s [33) P%,effﬂfﬁ ts on patients.

equen nts, including vaccines,

are preservative fr These 20 eservati ve-free

redi CRGEIT L0 OYREP BT SR OB Kot RIS VAL Hryemior has
vaccines, are _subject_to contam nation and/or
dspEminggahatit werd &r eraRjottn FRst asspiible Shpetiorhe il stepilize
has a needl e hole as descri bed above. Vul cani zed
thegsembled sahewhvidle swlveis by dirediative, sndthériitice skéebled vial by
material for manufacturing vial caps for containing
imenBreoaseetiiepe ike injemidinaasrelvr shroddite cab aidiafro@aline@ei C
materi al s have not been tested for conpatibility with

rSddedam eNE B GANRAE SocdR bl thEESHiIAe LANORL oPBeUsBFbRs
repl ace the vul cani zed rubber currently used to

aga%eme@%ﬁ ﬁus%%atg rhom?c%lc ?s’%ﬁﬁtwh‘éh%é?]ey!él&%%gﬁgction

ru ber however, 1s infusible: refore

B 0553 0D S0P B MO o ESSPL A0 o
c apg\éﬁgl tr'ngtg{}t Vera%g?%tsﬁﬂngx?lloo 3 Iy {e%fi Wﬁﬁd d V(\:{?-ﬂbekl ole,
AR, K P el D G SR i
tSIque‘g)lg kﬁﬁ?@éofiygyecdaﬂggs r\l/oljtl lsncglrl] Ieéc%jghrtg gPei(rant%rlr c|>rI olfdtli‘er gases
from. passing through the hole and into the vial, and therefore such holes can allow
the medicament to become contaminated or spoiled.

It has been a practice in the pharmaceutical fields to add preservatives fo
medicaments, such as vaccines, in ordér 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
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
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providing a stable enviroment for the nedi cament
contained within the vial, and a reseal able portion
overlying the base portion. The reseal able portion is
made of a. resealable polyneric material, such as

| ow-density pol yethyl ene, and can be punctured by a
needl e or like injection nenber for dispensing

medi cament into the 15 vial. Upon renoval of the
needl e, the punctured area of the reseal able portion
can then be heat sealed to maintain the chanber

otnt pilpinege therpsdiazanericed festad ftrerometaiicitibt wits satted
condition. The present invention is also directed to
afedrppentatad teseforeddnact Hearsed id keplage e vikasgiatdhibeervi al
with a predeterm ned nedi canent. The nethod incl udes

Eheersll 8RSt Bfmant@achire Wi fBfmadivadnt veild. 8aRah A0 eukbah
i ncludi ng a base portlon substantial ly |nfu5|ble in

b Q«%P SI§1 ﬂSlgl ean@@l&%) chflle BBEE mucﬁ@ eg{ O
ereln resea e portion IS conpatl S e w
Se%ﬁ%ernlned medi canent for exposure to the
&i and for sealing the nmedicament within the

vi al ; seal abl e porti overlying the 3 base

porti o St ofF RTY phie A TEYBHIER & Fyfeeome the above-

appllcatlon of thernal enerqgy thereto; and a | ocking

Epbagkapddisidvantogis & 2 Mg et al for securing

the cap to the vial. Prior to filling the vial with
medi canent, -the reseal abl e cap and Iocklng menber are
secured to the vial t it bstantially

gas-tight seal between 5 the cap and vial. Then, the
assenbl ed cap, vial and | ocking nenber are sterlllzed
such B irgseakipgention i¢ direséeckio gregatthis oen dra nemcarpent vial
needl e or like injection nenber 1is then inserted
tdnnpwisgly 2 beee pesien lfaiied of aplcamzed tabbagroe dibt srtariablinown for
medi cament is introduced through the needle and into
prbeidingtacstdtdd erofirobirenyvioathe nhadidahenpeefanddedithie nodklremnt a
of the present invention, the needle is a "double

Jestabinle freest @vedigfrigtha Bast Postiono Mhe passiabie wantichds niatieof a.
i ntroduction of the predeterm ned nedi canent

feB QB YoDuB ARk fll Suchie [ot-abasita Bl @ihyRABHMEIcan be
passageway coupled in fluid

punctured by a needle or like injection member for dispensing medicament into the
vial. Upon removal of the needle, the punctured area of the resealable portion can
then be heat sealed to maintaie the chamber containing the medicament in a
hermetically sealed condition.

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

and for sealing the medicament within the vial; a resealable portion overlying the
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conmuni cation with a vacuum source for w thdraw ng

di spl aced air or other gases or vapors fromthe
interior of the vial. Upon filling the vial with

medi canment, the needle is withdrawn fromthe cap, and
sufficient thermal energy is applied to the 15
penetrated region of the reseal able portion of the cap
to fuse the penetrated region and forma
substantially gas-tight seal between the penetrated
region and the interior of the vial. Preferably, the
bpeRiticnd beg@ RBibY intrBoheseahadplicathabg thdrtial energy
cauterized, such as by direct heat cauterization or

ﬂie?e'i@rane QUb&Hh S Aletr®Ry ertiabObld Rith Bid @ ? WEH R 2 Qecu@e dhecap
rough the cap, to further ensure the maintenancé of

titrb? Gl ePr(f&ntglﬁt]iﬂ@&eﬁaltﬁ{ OUGR Ao r}ﬁe éa%mé ¥Ya ﬁzﬂﬂ[ock g

ng ProCesses vantage of 't e appar dt us an
0 ese ion, S, t the,ca

eBOR ?Pélﬁ%ﬁﬁo%%wepﬁo bEFERRE" oty st o
f||||n s enhanci t he to maintain .

thercap ppkvigh r{ﬁm ﬁﬁsasm muvlzf ﬁef ipdiing RGBFotE SEubAY:
avoiding the need to assenble the vials in a sterile
Suhb b ARRAstLe tadetp oreauga rafyiionppaicadla ot hkpimirstipamesyper
region that is pierceable with a needle to forma
isrteedheerag énbuge thetrbrerlpblercapghd thermiedetermemt! mekealeabise
to hernmetically seat the needl e aperture by applying
inkrag®ied tiadi gt themetdlo andidt@geninstur efthatiah lprikdpietrrined
wavel engt h and power thereto. The needl e penetration

el BB Bnt g 198t RIVESRSE Y R EIGOh BlodNdumeFPAGIdI e ining
that (i) substantially absorbs the laser radiation at

a&!}@ %Jagrfm ReGurNRNehbeBehb g?é&lgteﬁﬂﬁ\%@i{ ﬁ{eﬁ{ceﬂem

pre ent e passage of the radi ation through the

REREPIE T R R
h L 1Ye
cFRRGNER i DL ER b PERhat b RS L T .

nee e pene ra |on r ereo

redet.ermined t.i ne I sse
o RBTdGE BrHPPRY Hach ndPPhEI b egwafm ward ‘CF‘BF” the
enetrating the reseal aple_stopper and intro in
ﬂf‘géﬂﬁé% Hﬁh%ratgvﬁr {1 e 38 @GR en&ﬁlgr:rﬁﬂﬁ HEFHS apP ‘Leﬁ 10 the”

penetrated region of the resealable porticn 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
needle through the cap, to further ensure the maintenance of sterile conditions
throughout the assembly and filling processes.

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 stetile environment. As a result, the apparatus
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contai ner, a substance source coupled in fluid
communi cation to the needle for introducing the
substance t hrough the needle and into the contai ner,
and a | aser source connectable in therm
conmuni cation with the reseal abl e stopper for 15
applying laser radiation at the predetermn ned

penstavieh esggorhthanid phareeable Weh etnsedotelaavarRealieAlSTithe
apparatus and net hod of the present invention, is that

therdthBuERRHd A Ked: 95Kk ABleTE HbEhGicall e s derredd e apetiee\byal s
priof to filling, thus enhancing the ability to

nai ntain steri Ry t Bevdlddgth net
B
in a sterile environnent. As resul t he
poweSheiRp. PRHSELSIPeRHER G Rve PoreriRey RS
reduce processing tinme and cost in corrpa(%son t
opachly itlet (Astbsrrdlagly absbrbs theilpgr Ffsationm! theRIcRi?
significantly increase the assurance of sterility
wavd1bHa GROYIbstaheas seNbity ttanshstdgeldf fit prites deeusOhher
advant ages of the present invention will becone

pred& eadi-Ly «2ARFEEMss kHtreoT, MdeW) @fusth thefladet udinignetie | ed
Jescrl ption and acconpanyi ng draw ngs. Bri ef

scriptio g S R

pwdé%g%ﬂ%‘fiwga%%t{l@ggxp oded. g?%gl?-ssecti onal view of a

prior art end cap for .a nedi i.al . : iod. IThe
Form 5 68 S S PFEALON SEFOR EE S b ROV st fat Fercd

reseal abl e cap enbodying th resent .invention.
asserBblyuntharing st GRArA TR Rr Y REAGERg Ui S-St

reseal able cap of FIG 2 shown with an injectio
rescalbbeliteppr asy intnlicinggeriubaignes thQghibg HepR 6‘“@ 4ye ﬂber

i ntroduci ng nedi cament into the vial, and a vepting
contdi@adh uiRtansy sburgecouset indthid Sommmupirghor Hethe B8 U A or

venting the vial during filling of the medi canent.
introlGhe thelsSbRardeQB&USREHd Mdle anddmoahe eootiner arhbbdfient

of the reseal able cap and vial of the present

sour&@éﬁﬂéét@ﬁe in thermal communication with the resealable stopper for
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. Asa result, the apparatus
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FIG 5 is a cross-sectional view of the crinpable
| ocking menber of FIG 4 for securing the reseal able
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 predeterm ned
medi canent to be sealed within the vial, such as )
and n&é%ﬂo@&iﬂtﬁ@?&eém eventibh Ggnifichstlaredneosprosesstrigdivat i eqst Bt
the reseal abl e portion of the cap of FIG 4 forned of

JIRLELE |51 sl 8 ferhs) 208 SROBSRr tdgdifieantly
Com@%ﬁp f% b?%ﬁ%g?ﬁ% erﬁal e%ergy 6 thereto in order to

. hernetical ly al,..the ' i BO; Qvi ng

increage IRAT G R b P TS ey CAnt i Dot ar
FIG 8 is an enlarged, partial,.cross-sect.ional Vview
oDistracvaneats abe poriet Biengan i b RaTarunothbas o L

penetrabl e portion thereof for receiving a needle or
view bfithe folwing tietaiteh desciptiast #CASGAMPFIYEES dGAfREDugh 9C
are sonewhat schematic, cross-sectional, sequentia
views illustrating the apparatus and net hod of the
present invention for sterilizing the reseal able

portion of the gape By MigRGOITER De@Miigssi zati on prior
to introducing 11T ng needle or 1 ke instrunent
therethrough. 10 FIG 10 is a sonewhat schemati c,
partial cross-secti o W0 o 0, RARRAEAOUS! view of a
eﬁyédg}sr?gsof‘]?&fﬁf%%heeﬁ’t%!:’rf’ée PO T oF Coteriliz ng the
_ reseal able portion of. the cap by |laser cauterization
prior a5t paskcapdor AMEGH3EIHY  Ehe filling needle or Iike
instrunment therethrough. FI 11 is_.a so
sEE@rﬁa'tSiacqm%aieﬁlfamal{ﬁﬁé@é'@%&qdoﬂﬁw af iaéﬁeggé%n s
appar atus enbodyi ng the present invention for needle
embodiihd tHecprédeat mysemdil.ed cap, vial and | ocki ng menber
with a predeterm ned nedi canent FIGS. 12A througqg%%e
apg; SPEBWIas-sehiemit pactly erdededseey iob Hel rFS@éacﬁ’éF‘e‘PﬁH {¥ -

2 shown with an injection needle or syringe inserted. through the end cap for

introducing medicament into the viai, and a venting needle or syringe inserted

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.

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
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views illustrating the apparatus and nethod of the
present invention for hernetically sealing the
penetrated region of the reseal able portion of the cap
by direct heat 20 sealing after wi thdraw ng the
filling needle therefrom FIGS. |13A through 13C are
sonewhat schematic, cross-sectional, sequential views
illustrating the apparatus and nmet hod of the present

L lnvention for her ealin the enetr at

el ghisg o prenst et o pFRomeBiod et B Sllie
sealing. after withdraw ng the f||||ng needl e

neeflisor die SiFrupephibe @ﬁnﬁ%ﬁkrlptlon O The Preferred
Enmbodi nrents As shown in FIG 1, a prior art cap for a
medilGafensan vmlaﬂgeﬁ@agéa&mrwsrsycfﬁordﬁé siegnef thel rdspaltthie portion
reference nuneral 10. The cap 10 includes a vul cani zed

of RiGbhend shrasieg 12 pentsiratile partish ildabdfifor ecavingth ndetileion likhe
open end of a vial 14. The vial 14 is made of gl ass

instQfmdnt kRrdMBbAERAl , and it defines a chanber 16 for
recei vi ng nedlcanent An al um num | ocking ring 18

Sur 1@9@&%@@999@@#3@{& §dh%xrf‘aﬁ€ &8ss-sacerﬂoﬁa %t:q@eﬁnar

I's crinp In place to I ockably connect and

vie s ff‘lltl d}ale%trctgé) eéngfater&(eand]rgetﬁac?ag th!f: gre%gﬁr 13‘% gﬂwn iy sterhhznﬁge

FArc n not s I'nserte throug

vuI bas order to deposit a
the AR SoR RERE e bR Skl Lh e Rafire Btere TRELSRTE e
depo the needle is w.thdrawn fromthe cap 10.
filling ‘E‘q'? l? q%kﬁénfi’i%‘tnbenr@g{ﬂ LEPHER-f r om i nsertion of t he
needl| e mrll shrink sonewhat from 15 its nmaxi
di ANt B} ISR EREhFREHT PRTHE) COPS PHECHH EaH @a
rubber, the resultant hole is typically still large
apPRPIEE GHDedYipE 8 rga‘@nfotrwvéwarf%ﬁanﬁ{ BE Hycespiconmiad gy

preservative-free nedi canent contained within the

.the gipdeser t@rerTatinh pgor o iIFraucing e fiding pesdlegitdiiFe cap

enbodyi ng the present invention is indicated

instyeret Gkleytrbyeit.-he ref erence nuneral 110. The cap 110
i'ncludes a resilient 20 base 112 made of vul cani zed
r ulbb@r 1 lois d sokewiat shembtiopetihl toskerpmondloismobar of

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 ﬁle penetrated region of the resealable portion of the cap by direct heat
seaﬁng 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 hermetically
sealing the penetrated region of the resealable portion of the cap by laser sealing

after withdrawing the filling needle therefrom.
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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 otherw se
exposed to nedicanents, such as vacci nes. The base
112 defines a |ower peripheral wall 115 shaped and
di mensi oned to be slidably received within the open
end of a vial 114. 25 The vial 114 is nade of glass or
like material, and it defines a chanber 116 for

recei vi ngp iedi £ peaiptidh o riase ki raf Eute dbapnts10
further detines an upper pefipheral wall 117 al so
shaped and di mensioned to be slidably received within

ggfgsl s{hr%gv%gp gﬂ(gre P,flalégc?r A alp 14 me@!lqnﬁéfﬁﬁi R @@ﬁ@hlliy

projecting outwardly fromthe

~upper end of the perinpheral wall .117 ' IS
cesioBRobfiege RsronruBRRIG: 05 Ha B s Htieq Hiebet
defines at its open end a peripheral f%gqge 20. Ag.
base Khovriclpiarstifigblexgsepedavithin treapenznd g2 31l e THE VB NE IS
flange 118 of the base 112 sealingly engages the
madeRELIRNEF ke hhrnge 2420 defineshechdnalier 16 4ot 5C8EHS t he
interface between the cap and vial. The base 112

medidaildhhehs d8HiiNes [BAkiHePeE 188686ands2Re batptedy 6f the thp h2
t he upper peri pheral wal | 117, and an annular rim 124

jechi:ng (1. JeRIBIY Benrdepaid fATkhekap fethe
andvg@?#ﬁ%@fggCﬁ%ﬁ%&qg¥Fg%g%{ggle§nenber 126 is fixedly
. received within the upper recess 122 of the base 112
vial. to form the assenbl ed cap 110. The reseal abl e nmenber

126 defines an _upper peripheral .f.lan 38
abm apeirtiee 6 S5 SedFTBEE PR (10° PSS ﬁ%l%dﬁ“ ughithe o
132 | ocated on the opposite side of the angularlge Ss
vuicadi3@l nibbert hase it ordehte ddpasigamedgamensvihig; the phaygper 10 U0
outwardly fromthe recess. As can be seen in FI%E. 2
the madlgarRent ihebanrdspasiteds deessdit 30withdrapasieon 3e ¢ the
reseal abl e nenber 126 are di nensi oned and shaped
AlthoS O SFRMAlYng GrotDinseteibh nE teheedicrwitrshiink gemetiattfrm
IAterior surfaces of the upper recess 122 and annul ar

its ma%rﬁ%é?cﬂﬁ%tef e BasekilRncASCAE Gunghized tltber, eserisaltdoe

IS pressed, snapped or otherw se received

Wthin t upper 122 RQas5UChdthatsy Aenpiortbedny
“ﬂeWFEW%@KSggl?g§8?9%3ﬁ§§%ﬁlﬁ fﬁeagnnu ar réiess@?so to
prese;vgtei\rfee—*fjl%e 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
base 112 made of vulcanized rubber or like material which is known to those of
ordinary skil} 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.

The vial 114 is made of glass or like material, and it defines a chamber 116 for
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fixedly secure the reseal abl e nmenber wthin the base.
The reseal abl e nenber 126 is preferably nade of a
resilient polyneric nmaterial, such as a blend of the
pol yneric material sold by Kraton Polymers and G.S
Corporation wunder the registered trademark KRATON(r)
recei®nE nedi@WeRenN$hé Yageol1peirid epell 0fuaheraifihéean Spper
pol'yet hyl ene sol d by Dow Chenmical Co. under the

peripgsffrgfﬁﬁ?ﬁ KS o d QA di EM o AR shidREF taBived 0athEH e

& reseal abl®e menber 126 is that it be reseal abl e

to rm, s-tight seal after.ins N
open 654 prige o1 I Ficd SPUBLEBh SHUTBAEEn] BL el BERkdly
reseal abl e nenber. Preferably, the reseal abl nber
from Gmnper sEbdfdte beripkeaativl 1 e Hrecaals! Idunarde @gg the

needle in a manner known to those skilled in the

other BEFdblERteral ttnaddfingtes étsioped eddiz péverhebe flonge Qi As
advant age of the bl ended pol yner described above is

showﬁngg&zgietx 1ddid 0 ?E@S t0a48 Nithe &ifHae dagsLel § 6f hbbade Tie
| e

anent can absorbed 1 nto the polyner in
. C arison to.KRATON(T) +F frnst i i ng
seahngfyn%glagr%sl tﬁa pFIiléber I%gé Tllbg ?ﬁghe gﬁéll}g‘g et(?g%é rtklﬂzgig‘teejrr%l@g 0
fl ange 136 and [, owe ripheral flange 1 [
betwep dIGa B0S Al HOCORE LRp TR SHTes of APE Face g2 formed

locking ring 134 is of a type known to those of dl
withirothdiupaenypesipheial walltifé, anseat angeke righ {24 BRI FoHRE G A dy
securing end caps to vials, and may take the shape or

from theupberafdadyheoperiphoml owzdl. di f f erent | ocki ng rings which
are currently or later becone known for perform n7g .
2o

t herfdnié pRHRf 1206 fiadlk ngeivedyitaste ubpet heseil A
The upper 15 and | ower flanges 136 and 138,

the bagete ﬁpf&Ffoiﬁﬁltﬂe aRbbRe heakhNThE kdigalable ntduhigpads aefines an
ot herwi se pressed agai nst the adjacent surfaces of the

upper %g‘gﬁ)%g% tﬁﬁlgjle 158 A %gﬁl%ak I??ceg%@?g% & anges3ofantihebsap

vial a ere Intain a fluid-tight

.~,and/or gas-tight seal bhet 306, Medancd
132 G RAA B B S R P R LR bl 6 e 110 & Ehomn

ik e RanEash i enaS St B VBl T8
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
such that the annular rim 124 is received within the annular recess 150 to thereby
fixedly secure the resealable member within the base.

The resealable member 126 is preferably made of a resilient polymieric 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 di spense nedi canent
into the chanber 116 of the vial. A venting needle
142 is |likew se inserted through the reseal abl e nenber
126 and the resilient base 112 in order to allow gas
to escape fromthe vial 114 as the nedicanent is

polyé’tﬁ?l&ﬁé 56 by My Chem¥dadCo. Midef efcabldymatiyeENGPalERMUs and
nmet hod for to nedicanent is deposited into the vial-

Rreher abl ' f10% i5 dia$ RORTERMIabLe t
N e
Patent No- 5,641,004 to ni el w0 ssued June.24 .
form pogy; tighhsehalld RETERY2 8 %égﬁlg}gﬁééﬁﬁdalﬁg?%nwb%f through the
reference as part of the present disclosure, 5 In
reseatably meinber, Rrhferabdudht ssedable mearber 0@ be sqakedebyt beptingthy aree
the base 112, and the assenbled end cap 110 is
puncirddiapihg nepdett gehdnaéckiiove: topsseeahilledfin tieepeviizdnt at4nd
The locking ring 134 is then crinped in place to |ock
desor&s%gl GAR LY o 00h D8 a Vil e TG b el i 1y théredG@shdd ghlotve is that it

at the interface of the cap and vial. The

. nbl ed. 10 d '
o QY S 5 B s U Al S B peou

10 and/or .gamma_radiation Ln a manner known to those
polyragr 1@&@!@1@%?%%@"’@9&@1&5%@” inent art. The

medi canment - di spensing needl e 140 is then insert %d

t hxoalghinie lodkewadrasiepingens dp4 foBniasanMRecT PGt

base 112 until the free end of the needle is received
flangé D3 ®aidhelcohambephdtalElaizet RS ivinatnttd o vénthe anhcardl Khanse

medi canment into the chanber. The venting needl e 142
vial 1118, ThK@WER 08 874 8o bhymighvide thesedloadiherymsiitberthd 26

and 15 the resilient base 112 in order to draw gas

i | ' ihis O4HdOmayedE GRhEabe bs form

R R S L i A R e S

oo IR (B P P U s o

ee w thdrawn from

the cap 110, and as described further . A
o et ORBIGIE SRR PRR T 1 RO s o e oppl
reseal abl e nenber 126 punctﬁégd by.the 20 needl§§r140
and leavrd flpagest G5 and 168y FESPEPLYY ReR (et e 28 AR SA N
hernetically seal the .
otherwise pressed against the adjacent surfaces of the cap and vial to press the

sealing flanges of the cap against the vial and thereby meaintain 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
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
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medi canment within the vial. One advantage of the
preferred enbodi nents of the present invention is that
the reseal abl e nenber 126 of the cap 110 nay be .
reseal ed followi ng the deposit of nedicanment into the
chanber 116, thereby rendering the end cap of the
invention 1 | WO 02/ 064439 particularly suitable for
use with preservative-free nEdicanents such as

reservative-free yaccin ondin a furt
me %rar&taﬁéumﬁﬂ?qféﬁ e gaefef/é\ﬁlef Pﬂ@ﬁéﬁfgﬁ%m

invention is that the nedi canent need not cont ai
disgpnsiss thempdicamenidniotibe erbises shevapbVes detsat Need: 641,004 to
drawbacks and di sadvantages of 5 such preservatives
DamelrPsh éssasbhuuie @4, 155 héichademsbngepressiy eopoetted bied
" enbodi nents of the present invention is that the

refoh@ft GABEA LS Wetdhdsant diecloeseal ed chamber 116 is not
contam nated or otherwi se affected by inpurities or

ot hgro éfe\&%@ﬁ Sthé PestA18b18 ARSHR 806 1WA R dliR® M Bhsel 192, and the
stored or transported. 10 In FIGS. 4 through S anot her

assdBHER I?EP{;ﬁ, GRs Q]EEfé%ﬂymE&édhﬁto%@ 860 eddWGAL 120 114. SThe

ener a the reference nuneral 210. The
r.eseal b% 210 is k% PRL a § R =T
locking Fng 2§ Hi t%%‘gcrérﬁged o p1§ %ch E ept % ir% er ence
nuner.al s
s AL S BSOS, Y. ety 2 LTt Al 4
shown best in FIGS.. 4 and 6, the base 212 ofb € .cap
vialjig 4 gasieribly Bn thieReTariizatigrh & Heomosingdhy, if&e?l 16 oef
peri pheral wall 217 an_annul ar groove_230.
andfoe gamime TREIESoN 1 aRGTEr Kepwn e ear abreinisrBdl 1@?‘6’ perithent
defines on the perlpheral surface of its base 232 an
art. Srheuhedicaminseispporing orrdly 149 is thamepemated tppyeh the resealable
di mensioned to be frictionally received within the
mergloerrl@s pod thengsiiomtlasy 1 i il ¢hpBer ensk ofithenprslieisziriveg
t hereby secure the reseal abl e nenber to the base. As
intoshovimoilier 116 of the vial to, in turn, dispense medicament into the chamber.
The venting needle 142 is likewise inserted through the resealable member 126 and
the resilient base 112 in order to draw gas from the sealed vial as the liqud
medicament is deposited within the chamber of the vial. Once the medicament has
been deposited within the chamber of the vial, the needles 140 and 142 are
withdrawn from the cap 110, and as described further below, a heat or other energy

source is applied ‘o the portions of the resealable member 126 punctured by the
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 inveniion
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20 FIG 6, the base 212 further defines on the
exteri.or. side .of .its.l.ower .pecripheral..wald 215 a
plurality of raised annular portions or protuberances
244 axially spaced relative to each other for
frictionally engaging the interior wall of the

wo ovi@idll4 to thereby secure the cap within the via

and facilitate maintaining a hernetic seal between
the cap and vial. As shown best in FIGS. 7 and 8, the
reseal abl e nenber 1la 226 defipes on its to% surface an
ParRwaTE Puiablesion U MR BFPSB 2B Y SEEDBFEREBSIRE UM ning a
circul ar surface portion 248 therein for rece|V|n a
prepgvitivegiereedtioenr Apgoréingivaa fwthes pdvaniase gbthenmreiese
further below. As shown in FIG 5, the | ocking or
embodimphis@f thd prese2B8ihivebet annie shad ﬂcﬁsntdi@lrneapmetdlmé c@Egin|an
its upper side for receiving therethrough 5 the
pre@éiouhal afPhseehrp Gid oRe-A4&ridtd thebiaseal abladvarmeeof
226. Preferably, the resealable cap 210 and vial 214

sucﬁ ?es@x%%ﬁU%'c%ﬂb@%%ﬂiQ@ locking ring 234 is crinped in

I"ace as described above and shown in FIG 4 prior to

it ARGHEL 19-40Y: BEElL GATEAG QhbRRDEks b b GrdsBhnldiion is

vi a one of nore of empty cap/ vi al

haf e H %sfg%n&fg %Bgfegeﬁ@& YR P B 6 0610300, ne

ranspor n accordance wt

t hi f th to
SR NEE ML R R

Transferrln Articles, Transfer Pocket And
stored oF Bagaperted-whi ch i s hereby expressly |ncorporated by

reference as part of the present disclosure.

di selFg6Sa4 thropgies wrvfcéergswwe EREmbeRYIng ﬂtﬁ&ﬁF%ﬁn&lﬂV@mm

assenblies are placed in an internal ba "pocket "
is indhigagdil genllly Sovdba Bigmece pynged1Pedbe ps fﬂdé Gt hisa

sterilization indicator. Then, the internal pocket is
esspltiatip thasatdvian the tapai§fdescrived lkbovei arel thelicfrye 4kS sAF R

frame defining an annul ar groove on a periphera
nunsetelf aceeffidreht nuke! 2 ansttead oftbe keneit" Ktaretedddd over -

the surface of the frame and closed by an elastic
indfeardike ehimaptn gid tewnrtssihdl G ot ket 6,ahdbase 822 wé the cap

Wi thin the peripheral groove. The transfer pocket
defineKenileeniayr 1i0€ biitkeutdese patphesr] 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 received within the corresponding annular groove 250
of the base 212 to thereby secure the resealable member to the base. As shown 1
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 axially spaced
relative to each other for frictionally engaging the interior well of the viaﬁ 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 resealabie member

et
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20 sterilization indicator. Preferably, the assenbl ed
transfer and internal pockets are sealed within an
"external " pocket and the assenbl ed pockets are
subject to sterilization, such as by exposure to
ganma radiation, to sterilize the pockets and the
enpty cap/vial assenblies within the pockets. The
transfer pockets can then be used to store and/or
transport the sterilized assenblies to a fillin )
226 45 ERETYI KB GETES o SEF RIS PIbERRge 226 defining
.assenblies. As further described in the '772 patent,
a cicqlar syrifdoeipartion&tSaheici fosEeingy filing ngedicar ilike
encl osure, and the enpty vials are introduced into
mstiuxent e Hesuibed Byrthee relvivn ghasidwahi 18 FaGdD nie tdvEimmxdreringling
pocket, and connecting the sealing frane of the
ringt23amefings Daakel agedtuse XFOTAAW 1Ppert JidNHE cePong tHefetrotifte
encl osure. As further disclosed in the '772 patent, an

the AHORS LA IRESSA 26 bSthe BEeAIgBIa R PeE] Nposed on the
sealing franme for securing the transfer pocket to the

tr i1l £ it Oh o
t o PRI D Rleto e ebian 0 v B 01 PR ACS AL B e lking
ring 242 #sec% enecc:il BA3HE td'é‘&n‘%%c? Kaﬂ)c!\}eza%.& R E‘dﬁﬁ?té}o rr?or% e
“preferably checked I order to ensure At the sterile
] ondition qof the vial/ cap.10 _ass ies were
incof e B Bt ga oo e ety sargr ot o ggore of the
described in the_ '772 patent, the egrtion of the
CIPY GRYIHE ASIEERIEE CHhEPISERGIY TP 2EHER G e e EsE Sfay
and sinul taneously sterilized along the trimed
tran@ewb@e@cvréa@@sw% hedpachings of GisrRyasersiny euier g eqrpgonty
thereon, and to allow the internal pocket to be
owngkl &l Veint Nar budh 7 {hentifeth Stlethod S {1 rensdering drtiples,
encl osure. 15 Once received within the encl osure, the
Trangfar Begiet Apd Chelosius" opisink ¢ enebytaxpresgpphgorpenpiedibal

assenblies are renoved and | oaded into a filling
referame hais pertlod tat wresentvlistiomurt hds diselostdinathe [ yrent, Orc e
| oaded into the filling nmachine, the reseal abl e

empiyeapeial A26mbiiceae blaap iy acapvildhe as §podiky vwisch is closed
preferably sterilized again in order to further

and, BNELER], bRatdddovgpakariinaiasnéibiter. Tie, Heahtothil bocket fze
filling process. In

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 thersin a

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 assembiies within the pockets. The transfer pockets can then be nsed

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

3
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20 accordance with the preferred enbodi nents of the
present invention, the reseal able nenbers 226 are
sterilized at this stage by either direct heat
cauterization or laser cauterization. As shown in

FI GS. 9A through 9C, an apparatus for cauterizing the
reseal abl e caps by application of heat thereto is

i ndi cated generally by the ref rence i nuneral 252_
The apparatus 252 conprises a housing 254 nounted over

corg%\é%lt e' ng %g%%ggigeﬂgemﬂ_ 08V B tRURROEThed 26 1HEBY7 Dutent, the

a single vial, or preferably, is

adapt ed .hpl d urality of, vials. L.oent of
st feed dRpth A b S g A B R B
. defines a channel 258 for recelvi therein the 5
intipaged g s She roB g g QLB RE S0 Brokeh %Al

the upper edge of the channel for supporting ;hereop
cornietirfg] tgqn gralig Gawe of Hes tangfer ppekefnsy Wé}ﬂigWaor\Ha&?J&f ByS; ©

drive (not shown) may be drivingly connected to_the
thesugipore. A5 Guirther disblostdentthe' 74 pport amadhesiva matefhis nove

the vials through the channel at a predetermn ned rate.
preFeNBY Siperiafobsyon e stading drirecidr bycutihp e tskslel pockiehtotthe -

pertinent art based on the teachings herein, any 10 of

tradbFRH RS 1 fififs SterslehdIEsuSY SRIedTRO téledsiarBe cap/vient | y,
or later become known, may be equally enployed to

assHRMS:s NG 1Y ﬂ%%% ts?é't&ﬂ Ghcibfge fhd bibRGBE Mdietort he

ousi ng 254 Ines a peripheral sealing surface 262

pre%e%b@ %e%ﬂ?iilﬁeor&&%g e?sl%PéjthQ{ b ResoURNG ol S SEaldRal Y

engagl ng € upper ange surface 236 of each Iocking-

aSSthg Iw% - ﬁﬁa'n%nesﬁgxmvﬂgﬁtstégggeﬁ?g tranbier  RE deREHLPRGRA

i'ng-surfacé 15 sdarrfounds aperture 250 forned
~~-4 hrough the. | ocki m n 0S| t ,
S Y e R U e
the cap. Preferahl the, .peripheral.s LN urface
an%?mftﬁeﬂ%s}%s{%{b??éx@gatp? T ﬁﬁli g‘fr 1§ht dg?gllé?y %ne“f ween t he
.housing and the cap. A heat.ing, surface 26/ [ ¢
Do AR RS OF §5RT TREOFy %ftfﬂeﬁ‘ ogfias H‘t%’%%tﬂpa‘?ﬁéﬁ %%%’r%t%’ 556
of the housing for cantac ing the penetrabl e surface
througg thyf trauger port and 1nto the enclosurs.

Once received within the enclosure, the internal pocket is opened and the

empty cap/vial assemblies 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 contarmninates enter the vial during the filling process. In
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 refersnce

i
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20 reseal abl e menber and cauterizing the surface. An
annul ar conduit 268 extends about the periphery of
the heating surface 264 and is coupled in fluid
conmuni cation to a vacuum source 270 for drawing air
t hrough the conduit and away fromthe cauterized
surface 243, as indicated by the arrows in the
Figures. The housing 254 is drivingly connected to a
drive source 272 for noving the housing and i5 thus
numperel Bt Thippeamiude 2 2emprneo? hewsing A3 ‘ohoerghgerenial
Wi th the exposed penetrable surface portion 248 for
suppatt?ébi Zhagid heretrXsaceay beadapthiddahelt dsinglheidrerows in
the Figures. As nmay be recognized by those skilled in
prefeigblnas bilapes hald & phasks ofvidld eThd aasdings: Jfehebdppoithe
drive source 272 may take the form of any of nunerous

adapte@ith heTaeNShdaYBES hls AEANG SQUNEAD 5B I redLiBing UREER LY |
or | ater becomé known, for perform ng the function of

T e e L

or a so
oy A o R e
ShoR] i SRArEY SRAE-1R1 1 8 FPRTE 375 AP obeRE 20 o

known, such as by an electric resistance heater (or
e fgpe e aals tepig b 4BryRel RiReRgestormipebrate aE PG S ASTaTe
264 defines a surface shape and contour corresponding
be reepepived byl dkise elflish #pe prdinsohitd besed oo tthrstepenegsrhetile any
surface region 243 of the cap. In the operation of the
of nappanatdifera82rivanystess ghrbwre duygshitaldr jatembeeb@e kogywn, may
each vial is first introduced into the cauterizing
be egtidly @nplaytdiotthevepbaetalabhtenghuhd Aldeg v&hiregi on 243 of
t he reseal abl e nenber 226 aligned with the heating
-surtfiateufd 254 iefnes aherighérdesealitg 00fa2# 2672 Soractuatiedirto
drive the housing 254 downwardly until the periphera

end SERlkeiHYsIS Y F-aemoBbenHehlel the hypL MRagesirhee uppersdchange
surface 236 of the respective |Iocking nenber 234, and

lockif¥embestd 713, sy hoea Redn FIGUDB aRe puShiLrangdgpSsurthdee
exposed penetrable surface portion 243 of the
surrb @RS WA e PEIHSH AL M 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
resealable member and cauterizing the surface. An annular conduit 268 extends
about the periphery of the heating surface 264 and is coupled in fluid
commupication to a vacwum source 270 for drawing air through the conduit and

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

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

15
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20 heated surface 264 is maintai ned at a predetermnm ned
tenperature, and is held in contact wth the exposed
surface portion 243 for a predeternmned time period,
sufficient to cauterize the exposed surface portion.
One advantage of the construction of the reseal able
menber 226 as shown in FIGS. 7 and 3, is that the
cauterization process deforns the annul ar protuberance
246 into a contour 16 conformng to that of the heated

thu% ?{(}321?&%1&%]% - 351 QW B &R 2REEALGEN Rtk ﬁ'{%ltéxﬁ@éed netrable

mati ¢ sensing system to visually detérm ne

s FORRPR AR TG GRS R Cogh AEPH ERERI AR o
Figtehy B e oUSIHFe3 51 SIS 15 B et of PERDAL Hont

with the cap, another vial is noved under the housing,
teackvigzs heteen, phroddessorscerZdgantse ke Hei fprma of anyedfi Fseressal s

are cauterized. As described further below, upon
differcht fypep dihisiveautrees hahaye stertithn opfatdEbemeknat, éergh

9C, the vials are preferably then noved into a
perfokhinaBe SindtibO6f the dfve spirky af ddstribddehesdinrsubh aeaprauatasic

The cauterization and filling stations are preferably

drivEDMY @t d_RiiRatad §F &hibd ©peBELIBGHE arikl Sintihirly, thahbatarg
gas flow through the enclposure to facilitate

surfdBd FHaL A ﬂge Eﬁggo%ﬁﬁérbﬁs aeendi 51088 snP&nliestkibRednd ey
exanple,” the above-nentioned '772 patent. In the
currentl referre '

e CE AT P o PR SOISR RERRO CalP i & ot RIS a0 besoe |

. wWthin the range. of .approxi | ; widR

knop e e 2 B o RRe i o SRR 8 ol Rels, bbrocdB, foualf

the heat ] i s.15 i ntained i SER

R A e
ithin th f i mately 1.0 0 ds.

CesTHE PR oo O LB RHE R TBLGF (AR PP Fifese
t t d cycle ti hi | east
DO FREFICp 3 U 1256 AR PORA SOBF oL BERHER T as g

to thereby. effectively sterilize the surf%gg
each vial is first introduced into the cauferizing stafion with the penefrable surface

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 simaultaneously engages
the exposed penetrable surface portion 248 of the resealable mernber 226. The
heated surface 264 is maintained at a predetermined tempezature, 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 3, is that the

cauterization process deforms the annular protuberance 246 into a contour

12
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20 In FIG 10, an alternative apparatus for
cauterizing the reseal able caps is indicated
generally by the reference nuneral 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 reseal abl e nenber
is supplied by a laser (referred to herein as "l aser
cauterization')- The | aser_ cauterization apparatus 274
cordoTPE £ok0 ] (ae BRE SBERG e ALIOATPG 27 ABRFRIOT BT OPHEH €6
276 optically coupled to a scanning mrror 278
othempanereeficngasing hstareio ey dsenbing whthen oaghirapdes sivown
in FIG 10, the vials are preferably nounted wthin
propérdy saaeizky peootb fHlippoAs sksws hoWiG. I9C, Efi&San@Azing iteough
9C in order to allow the reseal able caps to be rapidly
expo il REfZE thd ik HUREOTS ivitrteDio difrefthd howighoedRihip\iacdly
wi t h nedi cament, as described further below. In the

and ¥t bERda erﬂézﬁf\ﬁ’lﬂ{tﬁg c&rhagdinEeRb] RindRa uﬁaﬁﬁﬁ@ B%zcs)izng, and

inventioR, the [aser 276 1s a commercially

(0]
the g@ggéosgg %@Fgga;s&tggg Adeg%@& K&Qﬁ%@Eﬁﬁeﬁe[ﬂg Agyeg’y&g%@ Gethepf

I'S wavel en sorption

of the |aser. ener [ over t he .electrical
bl B Do R T FLG o GRS A (1 v are

insulating material, such as the el astoneric teri
prelsreb{hibeh B¥uaT HEF & THEHLERIOE Promplb bR AT o1 he

nost _of the incident energy_into thermal energy Lg
cautsgigation and fitles stpeansiafs PGSty meemintovithin @ sigads paglospre

operates at wavel ength of approxi mately 1.06 ium At
witlt flagnifircegye Sowythr s dheprickgesio dent Bietradaipipining thegictilt e

atons. Thus, a clear or transparent polynmer wth
condlitibtd, @s denaiiked, forexaopled thyebpue-meabbred '674 prdetaser

beam 15 Accordingly, when enploying a YAG |l aser, it

i s Ideiss quakhtdy pefadd an'alioesmf thoprebet ivkagunther i ¢

materi al of the reseal able nenber in a manner known to
ternpdramee of the beadinaanyfacks Mithimthe hengearflapprentmaely 256° Grtder

to enhance its absorption of the |laser - energy. A

- 3008 Cgabd ihe andle acheaiisagie Oimetphfiod AGih@sichitbe héwming indace is

superficial layer of the penetrable region of the

maih@5ea iR bR ARNDehe cdteBRY Qe RAS of BRGEREIaBlcQhembdpLre 20
contanmi nants thereon, are transforned into plasna to

witHiR Bl AR bRRAILHER 10 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 steriiize
the surface.

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

hersin as "laser cauterization”). The laser cauterization apparatus 274 comprises a
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sterilize the effected surface. If necessary, a
UV-filtration coating may be applied to the surfaces
of the enclosurefor the apparatus of the invention to
prevent the operators fromreceiving any unnecessary
UV exposure. The present inventor has denonstrated

t hat.. beam energies in the range of approximately 15
to 30 Ware sufficient to effectively cauterize the
surface 248 of the elastoneric r--sealable nmenber. In

ddi ti .. bj o-hurden . ' h d d. th
s B S B S s SRSl e
SLAETRR RN RN N

sterilize the surface 248 within a cycle tine of
are ppaseroxly weduated WitEndee Aty PROEBIPEPT g% Shoven IndiIGi: fAcant
advant age of the |aser cauterization apparatus and
throneh#6dn ofdet healprve fenesealatleessps tnbd mpidiacatdrizgd imy
‘involve significantly shorter cycle tinmes than various
sucBdskiBs bribemtfiliet batis/ial Yeih aedicheentadvirat:fgd fofthértelow.
| aser cauterization of the present 10 invention, is

t hat, thd ol RUAY BRFeRO! SnBodifRnesmhasiesdi idvedti@f the laser 276
apparatus, and therefore there is no need to be

. j ' f L |ike
i 4 o O R P & OO 258 g: ect.
heat .or .| aser. cauterizati of .the res
wg Sty LB ITEI) [HE Foh ot FS WBUSAZ EPT Do P e
256 (such as by 15 vi pratory .drive) intgiagétgjin
eneEgv4f oreraeddy Hpelepitict Rdas vt Wrapatehwr (deE Y ekl e
_or like injection nenber 282 reciprocall nDunt%d OV er
insulftingongspenls sueb gs theelastorapacpagipPlthreresidl s e ACE| €5
11, and axially aligned wth the penetrable region
abs@®8 awi caniverty wesiaif Ayt WCisRbEErYAglogherg it FRsFEaly exjsrize the
assenbly passing therethrough. A drive source 284 is
recalving swéfcy 269nilibe WS taser prerdevu|veavolsnzthof 2prermasd 40P
driving 20 the needle 282 into and out of engagenent
umWislt fhiefreduenay aBddptidn ivexivemee by therlattiot Rorost Grmel2l$as 8T
reservoir 286 is coupled in fluid communication with
trarshBeM1988fr Wa8ithe forifdtioadumildbe perprsiletetrilmedbean.

nmedi canent or other fornul ation through the
Accordingly, when emploving a2 YAG laser, it is desirable to add a colorant to the-
elastomeric material of the resealable member in a 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 YAGQG laser is that the superficial layer of the
penetrable region of the resealable member, and any germs, bacteria or other

contaminants thereon, are transformed into plasma to rapidly and thoroughly

sterlize the effected surface. If necessary, a UV-filtration coating may be applied to

the surfaces of the enclosurs for the apparatus of the invention to prevent the

operators from receiving any unnecessary UV exposure.
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needl e and into the vial. In the currently preferred
enbodi nent of the present invention, the needle 282
defines a plurality of fluid conduits therein,
including a eh. first fluid conduit 288 for injecting
the predeterm ned nmedi canent or other fornulation:
into the vial, as indicated by the arrowin FIG 11,
and a second fluid conduit 290 coupled in fluid
conmuni cation with a vacuum source 292 for
wi t Righr prekang iraientop haoddraonstrasé shdt beam ehergiastie theannge of
cavity 216 of the vial prior to and/or 5 during the
appldditabRly 03 td FEWCavistfficint b e tinEicamarr helsudhdeIds of
formulation. In the illustrated enbodi nent of the
the PGS ERYCcHINERbIcMRembe 1888 6n, 282 bhdieR tesHRY RALAd MR ated
needl e, defining a central fluid conduit 233 for
e . r .
that P €L B P S POSHRIAY Ty Pek o BB SATRGNe s ED 0 rthcton.
onduit . 290 for draw.,ng the displaced aLr .or, other
At 3 Sersie. B ap s S ol P GRS T Ca el e the
shown in FIGS. B 12A Rprough 12D, after filling.the via
surfge 45t pehinRepicdane! FProEmaiely be iEreRdsofosprgingly, a
W thdrawi ng the needle 232 fromthe cap 210, the
signpfegeat aditcathee of thsrlasst catverizefipn apraraus and wedwiof sl reeseol
along the path of the w thdrawn needle (FIG 12B)
invelggom ishatitienwiap gotdies sigaficativtshertondychrtizethan biyeaus
base 212 of the cap is sufficiently resilient to close
directdent metheb$. et doothep etetntat ed tHES asee grdiari zatdn toll @reglyysent
maintain the vial in a sealed condition. However, as
inved 666,11k B it iahove, bovad 6% cogasesethcdi Al agpattitsd ambtiretadore
all onwed over tinme to pass through the needle hole,
ther@ftchol AR A S BE BorRdetRd Wiidl the aRaamsThlcyniast a8 9e tiké hetmgh
a sealing station, as shown typically in FIG 12C, to
surfheat seal the reseal abl e portion 226 of -the cap
pronptly after withdrawi ng the needle therefrom As
sh QWi hY R Ot Iy b Ger 1edCor 126 3a18AL AR 0B IRSksQlable

surf ce 264 1s reciprocally nounted over, and axially

men@lel 996 s et Rt t}ﬂ@ vRenehhabi @ﬁ{hﬁx%@ghﬁééﬁ?.?ﬁ (&R as by

vialTcap assenbly received within t filling

vibrhf t#]rgxgﬂi) eix@o %Lﬂ%g% &g@%g%@. Tod Sdb kg h¥o GRANREH 8dediO

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
the needle 282 into and out of engagement with esach 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 through the
needle and into the vial. In the currently preferred embodiment of the present

invention, the needle 282 defines a plurality of fluid conduits thersin, including a
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reciprocally drive the heated nenber into and out of
engagenent with the reseal able nenber of each cap. As
shown typically in FIG 12C, the heated nmenber 264 is
mai ntai ned at a sufficient tenperature, and naintai ned
I n engagenent with the penetrated region of the
reseal abl e nmenber 226 to fuse the elastoneric materi al
and hernetically seal the needle hole 294. As a
result, and as shown typically in FIG 12D, the
needle hale. ijs el.imnated fromthe exteriqgr ion of
s Fotrcoud) 21 Br FDIOR of e en i %%ér meti ¢
seal, between the cap al . e reco d by
formplstien gi9 fesdal; # mﬁ%&ﬁs@gﬂ RO fﬁéixﬁﬂ&%% gad fhiid
teachi ngs herein, the drive source and heatlng
condBitBEd teptdchindlnd cERESRicERwm With BgagHT SBITPmY% ke t he
form of any of nunerous different drive sources and
with@atinainerdiergass fes tri ibedontoit 21 Asf thedild griedto and/or
typically in FIG 12C, however, 10 the heating nenber

dur2RALSBYind @fF kitecadit§ REH B mstitehetharmtidh Goradttiong In the
menber/ strface descri bed above for cauterizing the

Siksdolp rveRdbn, Biel REAIL Q8P id 4 Fdi@iblel lamen”
Iﬂuggggiéﬁﬁﬂdﬁnﬁggggﬁ%erZture ofI}he heatlnglnenber 264

nesdf%h% m1 Scr tral Qb &oRhahess foge dehdtn r°&a§mjﬁﬁ@6 I ng

ove In or torapidly nelt and

h d
meaf 8%35{*& QEP e%gt ! a#a. Lpﬁeet% gxe Eélg}é[%{ & %ﬁ&laﬂgﬁlaf’ ﬁu%dh:%ﬁdmt

|nvent|on I's

t he under| ber se 212 th % J$ihe
”90rfeafké‘a’”}:e‘8¥ Blaceh it B0 ﬁﬁﬁ?aé%ﬁr%‘ﬁ S g Yol C%’uéy%tf% '

t hereby nmaintain the maq}r th|n an

apphopira e HEeRpbtatgree %ﬁ?ﬁ]&g fuyie {’Fﬂ%h e

cauterization and . heat nd here
mediganent ahgtenrmulation 384 @fﬁgg‘ Wﬁfg» ﬁ*& i‘g“ﬁgﬂ( 3 0 the Cap

Al ternatively, and as_shown in FIGS.  13A tg%g 13 C
the pheetiatedapgisnof Be cay gefingg adisadis bl g her %Pa

be enpl oyed to heat seal the penetrated regio b
witB&dw R 48:dd (RLFe 1 2% ddpabrahdraming the peedhs &h%‘@#%fw?ﬂ éﬂb er

same type of |aser source 276 and scanning mrror 278
basa@lzebibe chel saffmiativaysibent snploss erpri ifsel o tigegpetiadsd | ng

station to performthis function, or alternatively
regibinfaheé riendb ytrgmetadd thearsa in sg@ﬂ@mqméymn However, as descnf-:ed
above, vapors, gases and/or liquid may be allowed over time o 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 thersfrom. As shown tjrpi_cally in FIG. 12C,
a heated 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 10

reciprocally drive the heated member into and out of engageraent with the resealable

mermber of each cap. As shown typically in FIG. 12C, the heated member 264 is

K0
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be enmployed. In a currently preferred enbodi nent of
the present invention, a CO2 |aser of approximtely 50
Wis enployed to seal a region approximately 0.10 inch
in dianeter in the reseal able cap. As may be
recogni zed by those skilled in the pertinent art based
on the teachings herein, nunerous changes and
nodi ficati ons may be made to the above 5 described and
ot her enbodi nents of the present i nvention w thout
maigtsgredtat aguilicint temperdegpendwaigifinedad cngegementpik tare d
clains. For exanple, the reseal able nenber nmay be
penetmtedyregidnyofitid chechlatile mettier P2S ® Sectheatstymdrivaraterial and
nol di ng, the reseal abl e menber ~. may be fused or
herréhRllwises Hhdeld Hole 2B RAs GasuB/ addn@ shese aakile inBnber
may be sequentially nolded to the base. I'n addition,

127, B degralopbk ehﬁ%m@e&frmh@&t% Sbn o%aluafnyeaefore member

numerous different materials which” are current

toﬂ-#é naiflfaid h&itheligteh £ REQTR, %% %{1 perform ng t he

ons 0] e reseal a scrlbed her ei n,
ZF%Qse%‘%gﬁ‘? oSl RS il ?ﬂe;pérf&ﬁ%l”“s%%%%d'e&n apdlor
hyl e Siml I h
toachifi BBy (e SOUOF B 57108 T BRI OS. b any.

of nunerous other 15 materials which are currently, or
thropgl B3D Besedles thnbwm efsriall symerms sifftre diversouges and

ot herwi se defining a stable enclosure for the
heatwgrpsrobaraes fsditesinbore.c 48 tadienset Wpicalnin FiKe MCahowgvsr,

addition, the end cap of the invention may include
the heptimg tosETbe 0Dt thay éefineof smallec andtbabiar thbbestirgnd/ or nore

than one | ayer of resealable material. In addition,
mentbegswiut desczdtd avoantr savdrizig ke athandlaakgichef dreaspnt

i nvention may enpl oy any of 20 nunerous different
priof fpEREn®f haditicaothecesperhitad ofthe hedtingandrhyer 200 fhadeeling

becone known, for perform ng the functions of the

may B8 &t oSO tHa6 e%at G SR Hehetk hefmBbNdessiiedd A% vanyordbr to rapidly
nunerous different types of |aser or other optica

-melt 204 662 ShOPentPREUEIHME DRALdVERMES BFthe rARERERIRAFLY thet hi s

detail ed descrrptron of the preferred enbodi nents is

prasun@ iR nliaKaNHa e A0ddd NS FILBL Ml 21 25hPRROS BlubRs e

lTmti ng sense.
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
and scanning mirror 278 may be employed to heat seal the penstrated 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 altematively, a different type of laser system may

be employed. In a currently preferred embodiment of the present invention, a CO;

21
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-22 What is clained is: 1. A nethod of filling a via

Wi th a predeterm ned nedi canent, conprising the

followi ng steps: providing a vial; a reseal able

st opper including a body defining a predeterm ned

wal | thickness in an axial direction thereof, wherein

the body defines a needle penetration region that is

pierceable with a needle to forma needl e aperture

therethrough, and is heat resealable to hernetically
lasseaf apbfeximeed] 0 Whsrinpleyeiyo sabplagictteppanemhateidd 86 iRH in

froma | aser source at a predeterm ned wavel ength and

dmﬁgﬁgﬁnﬂkh@kﬁk&ku@mlOCking menber for securing the
stopper to the vial; and a | aser source that

; . | ¢ adi At Lon.. . ing:.a. i.ned
wn B e RSt A A RR R bR B L O ERTHIT
r _and

r.edet er.m ned col paci.-ty .of the nee
e RSP e anP B huPin sl b e o tnaore-
supstantial ly ahsorbs ser radiation at the )
dESﬁ?gﬁi@&%W&&lb S H% A PERYC pRiretion gtk depating frpm its
seal a_ needle aperture forned in the needle
scope Abfefer om theappericdiidaiast Fyntxgmpleethe reseplipbledngnihes may
period; selecting the predeterm ned wall thickness of
be miegrdilydyolded whih thebass|sadl @ bysnsspipeelding, habsealnble akdnyber
absorb the |l aser radiation at the predeterm ned

manay Blsed gt theawise swalisd @bt biskyorpheesntabichecpbssagebof
radi ation through the predeterm ned wall thickness of

seglibiRiall elyilder toGke bavef ih hddifort the rysealbblinid ¥R ehagalRitde of
assenbling the stopper and | ocking nenber to the via

anyFGafrREdHs Rg TSR stAME haldnardasrehilg Riowwe ak wWhetveep t he
stopper and wvial; sterilizing the enpty assenbl ed

becSi@RRBHN Q5 iondi {TBRB BincAR of i reseaRBREAL AL drisdied

needl e penetration region of the body with a needle
her&ﬁ,l'gﬁlcﬁ ds érﬂf of numerous different thermoplastic and/or elastomeric
materials, including, for example, low-density polysthylene. Similarly, the base can
be made of vulcanized rubber as described above, or any of numercous other
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 inciude 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 p:egefif invention may employ any of
numerous different tvpes of heat sources’ ihat are currently, or later- become known, -
for performing the functions of the heat sources described herein, such a5 any of

numerous different types of laser or other optical SOUTCEs or conductive heat sources,

Accordingly, this detailed description of the preferred emtodiments is 1o be taken in

an illpsirative, as opposed to a limiting sense.
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fluid conmmuni cation with a source of the predeterm ned
medi canent; introducing the predeterm ned nedi canent
through the needle and into the interior of the vial;
wi t hdrawi ng the needl e fromthe needl e penetration

regi of , the body and form ng a needle aperture
ther&ib,ﬂt—ﬁmﬂﬂgﬂ aser radiation fromthe |aser
source at the predeterm ned wavel ength and power to

the needl e penetration region of the body; 23
substlaAt methby o hHnrpl vigl with hpredefeanineé diediqaareat, cambfising the
i cg)i&'ion of the body the |aser radiation at the

BE&RYned wavel ength and substantial |y preventing

the PRA&RGR WA, & adbARBIO Qtobﬁér%’cgﬂdihg il bBHf Q@ﬁxﬁﬁ%ia ned
wal | "t hi ckness of the body,” and cauSing the |aser
preddteaninsd veall thivknessdnl en exiad dicadtiom theredgvheraindhé bovr defines a

hernetical.l v _seal ..t he need aperture faorned in,the
RSB (R b S RS ehE PRES bl S dPHR R Pl ARerture
tifr&eieiugh NAndas hédt ieseplablie @6l hégnchieilly abhbsbané hgdrhive by
gas-ti ght seal bet ween the penetrated regi on and the

appiywgileser sidiation fiamap laspr sonrerent oeedsteraéed veayclongl aad power
LB e 5L B P 5 o109 G

tiahemiboldyerwadibtien; heat ed nenber to sterilize the

surface. . 3. A nethod as defined jn claim1, wherein

the $PlEFNG&PRECIETRIpC] WaYahenedh ansd payaioh edases serce;

sour - [ : d :
our SacaiG: NS ol A0 bl M P perffon region of
theemshatabld doppee thad sutsfantihidy shsoppdasebrdiatipo as therprédememined
th rface. 4. A nmethqd as defjined jn ¢claiml
wRIERER SBORRIPSTGTTR ALY S5 BTerlr ApriHe orpistyn fog needle
piteialiBh tegid@ilcdt f 4 hRdaBghiaaIBRE pkRod;he vial fromthe

| aser energy applied by the |aser source to avoid

t her peléctingribhepredetermisedringli dhigkaess phthe hedy phihe resealable
stopper to substantially absorb the laser radiation at the predetermined wavelength
and substantially prevent the passage of radiation through the predetermined wall
thickness of the body;

prior to filling the vial with medicament, assembling the stopper and locking
member to the vial and forming a substantially gas-tight seal between the stopper and
vial;

sterilizing the empty assembled stopper, locking member and vial;

penetrating the needle penetration region of the body with a needle coupled in
fluid communication with a source of the predetermined medicament;

introducing the predetermined medicament through the needle and into the
interior of the vial;

withdrawing the needle from the needle penetration region of the body and
forming a needle aperture therein;

applying laser radiation from the laser source at the predetermined wavelength

and power to the needle penetration region of the body;
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5. A nethod as defined in claim1l, wherein the step of
provi ding a reseal able stopper includes providing a

body defining an underlying portion formed of a first
material conpatible with the predetermn ned nmedi canent

and definin Jca nt- exposed surface. ex e 0

t he 6P(¥d t@?‘?ﬁ"h@‘& egﬁ?lf" REPEIRRHEN Jegipn 8%??8 %833’ the
sealabh |

Gt e i B e

pesaet ofilatiatioy thriveghnthe qblr@efeommedmabldhmlqn@s olithe body; and

predet er.m pe medj. amen t d int
Phe FREne (RaPsst Ftin forearapiegmined G Eraad lower 1o°
heRAQIchMY Bshl ﬁferﬁele@la :p§rt1§4é lf&hﬁaratlh @{el ﬁée&l@fﬁéﬁétpdﬁ%nlragmn of the
response to the application of thermal energy from

i ywmlm‘mmw@ﬁ@ﬁm ahstaglioly gfs-tighseal
bgg%el%i’%‘ é]‘?et }%)6%88‘8 g tr??%oﬁ Snd e el drtnd ﬁ%lpons e to the

on o energy fromthé | aser source to
forma gas-tight seal between the reseal able portion

and the nedicanent in the vial upon rermV| ng the
neediZeAthethed ppdelined i clamn dewhergindbe gerilizag SY%H pqleds

cheaglliEhe PP BRI EEb: bEE Rl ERerde BT Epion U PG
hlﬁaﬂhﬁnﬂen&iﬂammmmmcmﬁgmen of the stopper. 7. A nethod

as defined in claim3, further conprising the step of
sterilizing the needle penetration region within a

cycl 8 hifBhek -8B elagh Y Fhee000 MBIz st‘ép nRdhed

as defined in claim1, further conprisin e step of
providiog adazsngsowmj and tremmittingoadjhtion fpmghe I%BQn sgurce onto the

BB bl et b BBt iR Pt Bl il e
siifdeoduci ng nmedi canent from the first fluid

passageway into the vial. 9. A nethod as defined in
claim1, conpri sing the step of introducing a

presgryatiy t
S AR AR 0 SR Sr
bedRY thsﬂniwlytlhﬁllﬁb €l édisdradrit fin thievgal thiven the laser energy applied by

the laser source to avoid thermal damage to the medicament in the vial.

5. A method as defined in claim 1, wherein the step of providing a resealable
stopper includes providing a body defining an underlying portion formed of a first
material compatible with the predetermined medicament and defining a medicament-
exposed surface exposed to the predetermined medicament within the vial; and a
resealable portion overlying the underlying portion, the resealable portion and
underlying portion being penetrable by the needle for introducing the predetermined
medicament through the stopper and into the vial, 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 medicament in the vial upon

removing the needle therefrom.
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seal ed, enpty vial by the applying radiation thereto.
11. A nethod as defined in claim1, conprising the
step of transmtting the |laser radiation at a
predet erm ned wavel ength of approximately 10.6 um 12.
A net hod as defined in claim1, conprising the step of
t r an$nfiimethed ahéefined in glgisn 15 whiérain; thestatilizing step includes

oSFEFR B Sl 5 PRI Hor R Bl vk Fhggon

régigenthe blopgert he | aser radiation at a predeterm ned
power within the range of approximately 15 to 30

Watts. 14. A nethod of filling a container with a
pred 9t RTHLAEH S HR5LATE ?laim § Ofﬁptﬁérsdoﬂg)rfs[h% tﬁ? .L‘,I!eg\éﬂf Eltgrilizing
steps: providing a contalnet; providing-a I aser source

tHehakedle panamtion regise withark atclcotimeabf apppoddetady diSrsechbnds.
wavel engt h and power; 25 providing a reseal abl e
stopper including a body defining a predeterm ned wal

thi ckngSsethdd Adddtealin dhin ¢! A Rer DS RRIng B@ktep of introducing
substantially absorbs the laser radiation at " the
nededeest thiquel afasellad gassagavdypd wer nesdls, sndoaltoaring Hiridyto flow

revents the passage, of., such radiati.on i herethy.ough
offv th° KaLUF Qe BErt T PRSI Ipn ey iie duciigapient from
thi firbt Buid PeREESvdydnfohdval needl e aperture therethrough
and that defines a predeternined color and opacity

that substantially absorbs the | aser radiation at the

predgt grim J s j .
e L AR AL SO, P RAGG pDELTBILARLY o
plekd®atper fredmedcavemlitngugh (heakedlg andifethefvadl. securi ng
the stopper to the container; prior to filling the

container with the substance, assenbling the stopper

and_ 14081l RTERed £ 416y £APHBHIRE oA Werf OF Alrbily the

substantially gas-tight sea
sealed, empty vial by the applying radiation thereto.

11. A method as defined in claim 1, comprising the step of transmitting the

laser radiation at a predetermined wavelength of approximately 10.6 y#m.

12. A method as defined in claim 1, comprising the step of transmitting the

laser radiation at a predetermined wavelength of approximately 1.06 um.

13. A method as defined in claim 1, comprising the step of transmitting the
laser radiation at a predetermined power within the range of approximately 15 to 30

Watts.

14. A method of filling a container with a predetermined substance,
comprising the following steps:
providing a container;

providing a laser source that transmits laser radiation at a predetermined

wavelength and power;

25



t he stopper and container; penetrating the needle
penetration region of the body with a needl e coupl ed

in fluid communication with a source of the

predet er mi ned substance; introducing the predeterm ned
subst ance through the needle and into the interior of

t he eEidingamresepiablecapnFnigelnefcdy defipiogatiiedctrsadied wall
tlﬂa&%%§ 42 iil%@ﬂe?ﬁbn%F}eBPtthﬁ%stﬁﬁ‘@all 4 %%Qﬂ}ealagé??ﬁiﬁion at
aperture therein; applyrng laser radiation tromthe
theagedetSaiinabwatelényeh pidsiete and padtanaity pregéhs then@ssage of
power, t o the need] e penetration region of the body;, .
S‘écg’d_éfhéﬁ?lil H}ervﬂ@sg%raﬁﬁ RGGH1E RPPFIRHEN Freden B2 Riscveablesth a
nb&dl Qiqfo%_atﬂé@dlté%gé(rltﬁrg %eﬁétgﬁ)géh hadinat & e?% g%&l%termﬂes color

predet er m ned wavel engt power and su antl a

apd epasity itheg stbetarpially abrorlsfthe baderandietion frtbegredtteanined
redet erm.ned wal.l thickness of the ody; and causi ng

wBEerab aft PRirn i di il soel  Gendle Amsr Gtz gt o

pRAttcRANRH tinf: pdhRuMeti cal |y seal the needle aperture
formed in the needle Eenetrati on region of the body

wi t hprovidiag prledengmeinherdor sevaripethestbpper fodhgreentainer;

S 5 RSP PO 04

regi8 e container.

IR&ingahéiBe tb theCdoataitel 4nd Farfdites stRmptialy fi-tidh® sl Between
of :  sterilizing the stopper, |ocking nenber and
thegtrpaenand cotping; A nethod as defined in claim 15,

poneprisedfe Hecedle T bR HAE Boa PRABAEIE Btpled in
fithieconadynivatidn with heairedofitherbedeteomsice siblsianee;t he

T s e B SRS sl
iR ©F thedldltdin@nsm tting radiation fromthe |aser
source onto the
withdrawing the needle from the needle penetration region of the body and
forming a needle aperture therein;
applying laser radiation from the laser source at the predetermined wavelength
and power to the needle penetration region of the body;
substantiaily absorbing within the needle penetration region of the body the
laser radiation at the predetermined wavelength and power and substantially
preventing the passage of radiation through the predetermined wall thickness of the
body; and
causing the laser radiation at the predetermined wavelength and power to
hermetically seal the needle aperture formed in the needle penetration region of the
body within the predetermined time period to form a substantially gas-tight seal

between the penetrated region and the interior of the container.

15. A method as defined in claim 14, further comprising the step of:

sterilizing the stopper, locking member and container.
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penetrabl e surface of the needl e penetration region of
the stopper body to sterilize the surface. 18. A
nmet hod as defined in claim 14, further conprising the
step of using the body to thermally insulate the
substance in the container fromthe | aser _energy.
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renmovi ng the needle therefrom 20. A nethod as defi ned
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needle, and allowing flurd to flow i i
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.

20. A method as defined in claim 15, wherein the sterilizing step includes

achieving an approximately 6 log reduction in bio-burden on the needle penetration

region of the stopper.

21. A method as defined in claim 20, further comprising the step of sterilizing

the needle penetration region within a cycle time of approximately 0.5 seconds.
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out of the container through a second fluid passageway
upon i ntroduci ng substance fromthe first fluid
passageway into the container. 23. A nethod as defined
in claim214, conprising the step of introducing a
preservative-free substance through the needl e and
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predeterm ned power within the range of approximately
15 to 30 Watts. 28. A nethod as defined in claim 14,
wher @i A nieshabast deifined ini daim 14, abmpesidg theestesofierdireg the

sgalerlie gll‘l’l(}:) n%amersby the applying radiation thereto.

25. A method as defined in claim 14, comprising the step of transmitting the

laser radiation at a predetermined wavelength of approximately 10.6 um.

26. A method as defined in claim 14, comprising the step of transmitting the

laser radiation at a predetermined wavelength of approximately 1.06 zm.

27. A method as defined in claim 14, comprising the step of transmitting the
laser radiation at a predetermined power within the range of approximately 15 to 30

Watts.

28. A method as defined in claim 14, wherein the container is a vial, and the

substance is a medicament.
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