MEDI CAVENT VI AL HAVI NG A HEAT- SEALABLE CAP, AND APPARATUS AND METHOD FOR
FILLING THE VIAL 5 Field O The Invention The present.invention relates to
~heat -seal abl e caps for nedicanent vials for use where a sterile nedi canent
nmust be maintained follow ng tenporary introduction of a needle or syringe
t hrough the cap, and to apparatus and nethods for filling such vials. 10-
Background O The Invention Medicanents such as vaccines are often stored
invials prior to use. Typically, the vials are filled wi th nedi canent,
and then a cap is installed to seal the nedicanent in the vial. The cap is
typically nmade of vul canized rubber or simlar resilient material that
nei t her contam nates nor affects the contai ned 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 1 addition, it is difficult to maintain the sterility of the
vials and caps during transportation and storage prior to filling. In
order to overconme this contam nation risk, the present inventor has
determ ned 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 assenbled vial by inserting a needle or like injection
menber through the cap and introducing the nedicanent through the needle
into thé sterilized vial. One of the drawbacks associated with this
approach, however, is that when the needle or like injection nenber is
inserted through the cap and then withdrawn, it |l eaves a tiny hole in the
10 cap. The material of the cap is resilient in order to reduce the o
‘di &neter of the hole, and therefore the hole is usually small enough to
keep the nedi canment from | eaking

MEDICAMENT VIAY, 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

Medicaments such as vaccines are often stored in vials prior to use.
Typically, the vials are filled with medicament, and then 2 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 thatitis
difficult to maintain the sterility of the cap during the assembly procedure. In
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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 therefore

such holes can allow the nedi canent to beconme contam nated or spoiled. 15 °
It has been a practice in the pharmaceutical fields to add preservatives to
medi canments, such as vaccines, in order to prevent spoilage of the -
medi canents upon exposure to air or other possible contam nants. Certain

preservatives, however, have been determ ned to cause. undesirable effects
on patients. Consequently, many nedi canments, including vaccines, are ‘
preservative free. These 20 preservative-free nedi canments, and particularly

preser vat i ydtifisrge: ¥ aFEbUICH makRin Sekifbly JLSOBlaRE BalsiRringnd/ or spoi | age
if contained within a vial wherein the cap has a needle hole as described

above. Vul gaibéesdidi KRS RS ReaNgEer M ned to be a safe and effective
material for manufacturing vial capS for containing numerous types of

medi canent s. 2.0t her pol.ymeri.c teri.al § -have not heen tested for
conpatibility wi %%deérl} g ﬁverﬁ%rgfe (t%smcaonrftsl,mnat%r\%l ?%\eﬁagfpé?sgntcl%\?pg?r used to
repl ace the vul.cani zed r ggr cyrrently used to manufacture caps for
medi canent Ee\‘}?rﬁﬂl% ad%ﬁtl IE‘gﬁiLﬁg dteﬁff?g’iﬁt,or}llrﬁ ¢ thegap Hr i VEALSICIHIFE t herefore,
any needl e holes in such caps are not heat- 5 resealable in situ.
Accor disngl $¢ agsembledap anf wigh seth ashy ipedigben. andthendillghe essombledodatdyt he
above- described drawbacks and di sadvantages of the prior art. Summary O
The | nventlrgatifhe ngadésenrlikeiimeetinn membs thiiongic thedap endhintrededihatiiee cap for a
nmedi canent vial 10 conprising a base portion fornmed of vul cani zed rubber
or Jike nabelicaherk tiavmsif the nequilomialibngteslisddabibie RrwWHadrRRbadkar t he -
nmedi cament contained within the vial, and a resealable portion overlying
the base pesdoiae witheis 85eed-ADhEvRer, i @Bt WEed e 8ecdle & like injection

member is inserted through the cap and then withdrawn, it leaves a tiny hole in the

10 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 smal! 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 It has been a practice in the pharmaceutical fields to add preservatives to

medicaments, such as vaceines, 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 aneedle 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



reseal abl e polyneric material, such as | ow- density pol yet hyl ene, and can be

.. punctured by a needle or like injection nenber for dispensing nedi canent

into the 15 vial. Upon renoval of the needle, the punctured area of the
reseal abl e portion can then be heat sealed to naintain the chanber
containing the nedicanent in a hernetically sealed condition. The present
invention is alsg directed to an apparatus and nethod for filling a

reseal able vial with a predeterm ned nedi canent. The net hod 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

t heret o, wipelyreicrealeridlabive nobbeandested for eonpaiibilby evithi susht he
predet er mi ned nedi canent for exposure to the nedicanent and for sealing

t he nmedi caneedicanienty, and therefiralcanmmi besedltabdpéacp diid videenoedriytieng t he base
portion and being fusible in response to the application of thernmal energy

thereto; anfinsndyPekil ROMABKBGIrcaREaRR aldeachivikiRey gloiaadusbal for securing
the cap to the vial. Prior to filling the vial wi th nedicanent, the

reseal abl e ;gpaR,and il RGKINGhd MELRRE 2RY BRI SN SR:H Bs }ﬁiel&Hot byl hereby form

a substantially gas-tight seal between 5 the cap and vial. Then, the
assenbl ed i -and | ocki ng nmenber are sterilized, such as by exposure
to betagorgggﬁ%§3%ggﬁgtion. A needle or like injection nmenber is then
inserted through the.reseal abl e. cap..and the. predeterm ned nedi.canment is

| heroduced 1t hr SOSHOEHETHSUA B OGS L EHEL FRPRIS CBOTHE T S80%E T n ¢ ho
preferred enbodi ment of the present invention, the needle is a "double

| umen" needFerifed fprvbackemnd disgd wninges algiBGAYF BF the introduction of the

.pr ddet er mi ned nmedi canent therethrough and into the vial, and an annul ar
passageway coupled in fluid conmmunication wth a vacuum source for

wi t hdrawi ng di spl aced air or ot 8uwurpyf TheInyspten, fromthe interior of
the vial. Upon filling the vial with nedicanent, the needle is wthdrawn
fromthe cap, and sufficient thermal energy is applied to the 15 penetrated
region of the rd5enfeaitanysaiion Brilistict froa rapplatle papsler ¢ medisamertdtled regi on

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. Uponremoval of the needle, the punctured area of the resealable portion can
then be heat sealed to maimaiﬁ the chamber containing the medicament i a
hennetically 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 co.mpatible 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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and forma substantially gas-tight seal between the penetrated region and -
the interior of the vial. Preferably, the penetrable region of the

reseal abl e nenber is cauterized, such as by direct heat cauterization or-: -~
| aser cauterization, prior to introducing the needle through the cap, to
further ensure the maintenance of sterile conditions 20 throughout the -

assenbly and filling processes. One advantage of the apparatus and net hod
of the present invention, is that the caps and |ocking nmenbers 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

assenbl e thag poriddisardbednSheivld i@ responsonbaipplibaic sfebitinal edef®y appar at us 4
penetration region that I1s pierceable with a needle to forma needle

aperture daaset-Qs8hne aichtes eﬁlfaa&am@&%mi’é?éa? 48 vhe FarRbleRLltNe 82l the

needl e aperture by applying |aser radiation froma |aser séurce at a

predet er m ngd ggét@"%gf‘t% (ﬁmﬁ‘&‘ﬂae LA ﬁ:@@i’é%@n’c Q?es ﬁ%ﬂ% gﬁ%ﬂﬂ%{iﬂ# on region,

defines a pre erm ne or or opaC| ty t Ty absorbs

the | aser radiatio t tantlally
ltOL evEnt s tﬁ%ﬁrassga%m%cﬁoqﬁ Q’f’agg ¢ e?h??jlgﬁ’ %m%g%pﬁgg;%alseggf %irﬁ Hea hal | ,
i ckngss ere auses e radi atigon a .

pr edet rmﬂ‘r?é’ap\%‘%/‘éllagnglﬁ&l %&SWﬁ?d £ H@?ﬁ%{]ioﬁl%ﬂlg? 50275{ MPH&@H@%@M e aperture
formed in the needl e penetration region thereof in_a predetermned tinme
period. TH&EhES by expemyrstorhgia dregarmppeTadingiona A needlewy lilkpsieatien megrhsdi ng a
needl e for penetrating the reseal able stopper and introduci ng a substance
t hr ough t fsehent inpated thnodgh Ateaetchiablecmptaail ferpredetembesdancicaout e coupl ed i'n
fl L{i d communi cation to the needle for introducing the substance through

t he needl| sitadatedniiroutihthearadlaianeinto ardnribastbe vBOUInGRe paiedt abl e in
thermal communi cation wth the reseal abl e stopper for 15 applying |aser

radi at i one@bodiMentireRehREdH REAnIGY, Bheomatilk iR ddRmMElnichehedde dddRemeadvant age
of the apparatus and net hod of t he present invention, is that
10 acore passageway for the introduction of the predetermined medicament
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 thenmal energy 1s applied to the
15  penetrated region of the resealable portion of the cap to fuse the penetrated region
(7 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
20 throughout the assembly and filling processes.
One advantage of the apparatus and mgthod 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 a result, the apparatus



t he caps and | ocking nmenbers 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 assenble the vials in a sterile
environment. As a result, the apparatus a5. and nethod of the present
invention significantly reduce processing time and cost in conparison to-
prior art vials and filling systens, and noreover, S|gn|f|cantly i ncrease
t he assp&mﬂaﬁomfecwﬂ.ﬁhaﬂlspyerc&abtmgﬁb@tneﬂiétcag%@fﬁﬁ%‘? digrfPSFR9e i ng processes.
Q her advantages of the present invention will becone readily apparent in

5 view gl 4i8uiplahovd na: eetahbledo d@ﬁs‘zﬁ:eltﬂc@lﬂjr ol drcheadle eppranyibrig dr awi ngs.
Brief Descri pt| on O The Drawi ngs FIG is a sonewhat schemati c,

partly- ex |18§ %sér x%&%ﬁ?&i%@ b onal stk &t AfprédetRiriQid widel@nth aab for a

medi ca IS a cross-sectional, partly- expl oded view of a

reseal abl e cap t he present ent|

Cr 0ss- SBRAYSIGREPLO- %t@?dqgﬁﬁpﬁﬁgﬁn\f?éw 61F R F rgcéeéaljfn%?d}dégrp&gf FIG 2
shown with an injection needle or syringe inserted.,6 through the end cap for
i nt rSodugganty thetl (i) arhstantiaHy ebsoses Vi d3ser BNERIAD R HeiRg eﬁ%@d?egi or syringe
inserted 15 through the end cap for venting the V|aI duri filling of the
medi carmmamﬁk@nddsubsmaumpmvmstheq:raa.iacrv|oévheoﬁdlah@t Hepug %di ment of the
reseal able cap C and vial of the present invention. FIG 5 is a

Cross- {VQWtEQEkrIéé@tHéEédﬂPﬁﬂ ¢) bagki g leenbeliatioh 2FG@ 4 for
securi nFsefg %%%ﬁ?gesdéa | able cap to the V(I al. 20 FIG 6 is a cross-sectional

vi ow of L bases PRI Gl LASr @98Rh ARty 4aR Bl nccflGpetunnde of 2

mat eri &t predet erm ned” medi canent to be sealed within

Eﬂf Y;i'@apgpgfng ggf.-%’ elbﬁg%;trafﬁ%rrééggbe h,[eref_a:fgi ére'déteﬁnﬁﬂé@%?nesg%ﬁibﬂp%le vi ew of

10 assembly further includes a filling machine including 2 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
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. Asa result, the apparatus



formed of a material that is fusible in response to the application of
thermal energy 6 thereto in order to hernetically seal the cap after
inserting and renoving a filling needle or |ike instrunment therethrough.
FIG 8 is an enlarged, partial, cross-sectional view of the reseal able
portion of FIG 7 and show ng the penetrable portion thereof for receiving
a needle or like 5 instrunent therethrough. FIGS. 9A through 9C are

somewhahd SRR the pREQRSnEREL eipalficandy neite atocessirgieme khdsestat i ng t he
apparatus and nethod of the present invention for sterilizing C the

reseal abl e por t.Lon. ' oAl 686k HEdhorcavresibZidichaty prior to
i nt rodﬁgmagi%éo%?ﬁo?tﬁt%ﬁ%%?g%&yl i ke i ns’t?ument theret hrough. 10 FIG 10

is a sonewhat, schenmatic rtial cross-s i i _appar at us
enbody iHEEAH E1GASEEERTE ?ﬂﬁ;%ﬂ{tyéq{oyéf}oug graﬁgeﬁﬂiﬁﬂgh?ﬁg%e eglé’sgfosl e portion of

the cap by | aser cauterization prior to introducing,the filling needle or
li ke i nstr @tkertadvhetegestafoigypresenyt grventipn ?Vgﬁ ée%%@ﬁy TR T ¢, parti al
cross-sectional view of an 15 apparatus enbodyi nﬁ t he present invention for
neegll evidy b the féleviag seniibe descaptiow pud accamgangog LryviRBiber with a

predet erm ned nedi canent. ~. FIGS. 12A through 12D are somewhat schematic,
cross-sectional, sequential views illustrating the apparatus and net hod of
the present invention for hernetically sealing the penetrated region of
the reseal abl e portion of erndbf §6t Thedlin0 sealing after

wi thdrawing the filling th D lr_f‘eonr'om FIGS. [3A through 13C are
sonmewhat schenmatic, cross-sectional, sequential views illustrating the
apparatus a t hod of .the pre ) j f Qe bardmtiied!dna sealing the
per{et r at ed ?gﬁi ﬁ%?or?wqé%l%&agig{gead%%%ﬁ%%&gfc tEeS cap by laser sealing

after withdrawing the filling n_eFdI e therefrom
prior art end cap for 2 medicament vial. ‘

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

embodying the present inventio.

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 crimpabie 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

F1G. 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



7 Detailed Description O The Preferred Enbodi ments As shown in FIG 1, a
prior art cap for a nedicanent vial is generally 5 designated by the

ref erence nuneral 10. The cap 10 includes a vul cani zed rubber base 12, )
which is slidably received within the open end of _a vial 14. The vial 14 is"
made of glass or like material, and it defines a chanber 16 for receiving
medi canent. An alum num | ocking ring 18 surrounds the periphery of the cap
12 and vial 14, and it is crinped in place to | ockably connect and seal

the cap Lo the 0 vi,al tion, der m.c_need| e (not shown) is
inserted&FﬁW%ﬁﬂﬁ ?Hgﬂﬁﬁﬁﬁéﬁﬂ1 %ﬁ%? gﬁgﬁgégg % 2831 FEPOVBE AENEE ¢ nedi canent
within the chanber 16. Once the nedi canent has been deposited, the needle
is mnthdﬁ%ﬁﬁ?qq%ﬁﬁ%ﬂ@ﬂ%%ﬁﬁﬁﬂamnﬁghhough the hole resulting frominsertion
of the needle will shrink somewhat from 15 its maxi num di aneter due to the
resiliency ofFiChé ivanealazeddparidbernss-santionasuw ahthe rhasrisbleporijgn cal |y stil |
| ar ge enough to pass gas or vapor and thereby conprom se any

pr eser vasfi M- 7 meé shpsingahepinectarit apried thexebf for tdeeividparherdleld. likcBur ni ng to
FIG 2, a heat-reseal able cap enbodying the present invention is indicated

genegalHﬁgﬂﬁn&ﬁgmﬁaﬁﬁﬁ@ﬂce nuneral 110. The cap 110 includes a resilient
20 base 112 nade of vulcani zed rubber or like material which is known to

those of Ord'mrsv92%&&@@4}&@@&%@%&@% c@egs&%ﬁ.qt ahénif0r use in the
manuf acture of end caps or the portions thereof placed in contact with, or

otherw s gggggf onl 12 defines a
Iomerm%égfgﬁg@g q? %ﬁ@ﬂ shape th ?ﬁg ﬁ%?%ﬁ%gg :%?ggl%ﬁg%y rece:ved

t t nd_ of 1 114 ik
b AR 2 BT %f%rec%fg? St iRty ghass o 11 ke

112 of t ca 10 further defln an_upper perlpheral wal | 117 al so
shaped éﬂgn 5 ?QH&&FW?P%%lgFFﬁE%W;hTeceived within the

10 FIG. 10 is a somewhat schematic, 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 thexethrough:
| FIG. 11 is 2 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 £he penetrated region of the resealable portion of the cap by direct heat

20 seéling 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.

“_?.



open end of the vial 114, and a peripheral sealing flange 118 projecting
-outwardly fromthe upper end of the peripheral wall 117. The vial 114 is
made of glass or 5 other suitable material, and defines at its open end a
peri pheral flange 120. As shown partly-exploded in FIGS. 2 and 3, the
peri pheral flange 118 of the base 112 sealingly engages the peripheral --
flange 120 of the vial 114 to seal the interface between the cap and vial.
The base 112 further defines an upper recess 122 forned wthin the upper
peri pheral wall 117, and an annular rim 124 projecting inwardly 10 fromthe
upper end of the pepiphed Hes¥aplion AfrRifcRedhirad Prribelimt8s is fixedly
received within the upper recess 122 of the base 112 to formthe assenbl ed
cap 110. The reseal abl e nenber 126 defines an upper peripheral flange 128,
an annul ar rgcesse ti i nfvibPseendr3Ry | ocated on the

5 s%%wpﬁn@?{} | Qe{]}?r?(gr Jr?@a?si%s oL & 3fbdiAbR y

opposite si e annul ar rece 30 relative to the flange, and 15

proj ecting outwardl y fromthe rgl%gf . céﬁ lgﬁlﬁ%%%dn%glrgﬁmz and 3, the

anndll adesiEgaigdy feRE S4B hé" réseal abl e nember 126 are
di mensi oned and shaped conplenentary to (or, define t I hor. i mage of)
t he i ntesd b, vduelf iac édﬁfrﬁﬁé@dﬁﬁgﬁntm%%§§§n§?ga Hﬁﬁﬁnﬁﬁngd}?ﬁ§124 of the

base 112. Accordingly, the resealable nenber 126 is pressed, snapped or
ot her wipsle of geé velkannbiaiinl, nhé itdsfiees # eleassler 19FoDICYHEN] t hat the annul ar
rim1l24 is received within the annular recess 130 to thereby fixedly

secure ﬁta?caﬁf‘e%@akﬁlahﬁniﬁ’&ﬁﬂl@ékmgTrih'gﬂStslaﬁfobmahe Pephees ebibatshe 1 Aember 126 is
preferably made of a resilient polyneric material, such as a blend of the

pol ymer i rial 8l Keal-of, RelwWpesnanda@d Salbepay at then  under theé:
| re@ist@?@ﬂg??% 5@&%%%k%§$éﬁ5?%'and a %ggfdensity pol yet hyl ene, such as the
gxiggyethylene sold by Dow Chem cal Co. under the trademarks ENGACGE or

THEalAN i nportant feature of the reseal able nenber 126 is that it be

encel able Lot m 9oL a0 cocn] (LISt B nge, SvTinge o

vulcanized rubber base in order to deposit medicament within the chamber 16. 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 its 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 compromise 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.

The vial 114 is made of glass or like material, and it defines 2 chamber 116 for

(S
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reseal.abl e menber. Preferably, the reseal able nmenber can be seal ed by
‘heating the area 5 punctured by the needle in a manner known to those
skilled in the pertinent art and described further bel ow. One advantage of
t he bl ended pol ynmer described above is that it is known to mnimze the
degree to which the nedi canent can be absorbed into the polyner in -
conpar i $ediving neAdEaNGt) The bedef 1124f thd cap Nuinfuttbekdafipenan epparpi ng ring 134
defining an upper peripheral 10 flange 136 and a | ower peripheral flange

138 is %Eglﬂgénrgpmgl‘[{%ﬂat&% Stk dtOnanitd italsldddy Homckanliingid i ng 134 s

of at o those ordi nary ski in the pertinent art for

fixedly securi en ps to vials, and 1L .- orm of any
of nuné%%ﬁ@%f’?&’@rvé tﬁ%o%‘%f%aﬂﬁﬁ%tﬁ?&’é 53%11@ géﬁzgp%ogﬁctt g%glﬁﬂ a%}fer becone
known for performng the functions of_ the |lockjng ring_.described herein.
The upgem I8 uppdr £ the paApessalwgl Ahg Tpvial &p‘gﬁqd\#’ﬁﬁ%ﬁ?r the | ocking
ring are crinped or otherw se pressed agai nst the adjacent surfaces of the

capsanathsrahitdhde preskl tdd defead atng dpkangds pofiphend fleape 4d&i Ast the vial and
thereby maintain a fluid-tight and/or gas-tight seal between the cap and

vial . A shewRyldoilded i3 FiGhe: heas -thepeatiablidlaeap! 136f ths bateoliZ wi th a

hypoderm ¢ “~20°or "other type of needle 140 inserted through the reseal abl e

nenber 136, And. 0 L 83kLA &0t hasE 23 bR eIl A Loy dhspeaseeedi canent into

the chd 1 venting needle 142 is |ikew se inserted

t hrough the reseal abl e r 1 nd th resili ian order to

al | ow §as"ED t@s@ﬁél%fvﬁ%lmgja@? ﬁ& %ﬁ‘eﬁgg@%&%ﬁ%@%}gﬁ%g? g%s ggosi ted into
the vial. Preferably, the apparatus and Eretho?,)%or %{:(rt)l ned| c%grfnt is -
“defiosi vadin e spppeparipheral patfldy apidan gelal s L4t BOIEHEE ARYHOY f or

di spensi ng the nedi canent into the vial is as shown in U S. Patent No.
5, 631, B0 the upPardnd| ofPlye pérggead Whllne 24, 1997, which is hereby expressly
incorporated by reference as part of the present disclosure.
A resealable member 126 is fixedly received within the upper recess 122 o

the base 112 to form the assembled 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 relativs 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
70  such that the annular rim 124 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



5 In operation, the reseal able nmenber 126 is inserted into the base 112,
‘and the assenbled end cap 110 is slidably inserted into the open end of
the vial 114. The |locking ring 134 is then crinped in place to |lock the
cap 110 to the vial and maintain / the gas-tight seal at the interface of
the cap and vial. The assenbled cap 110 and vial 114 preferably are then
steri | i pdgkthylenhsald bk pbeiningl Crewnsiss grprademgrisiNCAG AN or gamma
radiation in a nmanner known to those of ordinary skill in the pertinent

art. ThEXﬂEHﬁ@aGﬁﬂhﬂﬁﬁﬁﬁﬁﬂﬁhmgoﬁmedﬁea&ﬂ@1ﬂanhhd@6ﬁm§@£ﬁé@Iﬁﬁﬁgb@ﬁothe
reseal able nmenber 126 and the resilient base 112 until the free end of the

needl e {ioﬁpra%q% jtf‘éﬁﬁsea & ihhenshanhene 146nRf orlike iMjedlion Merdber thusuph thié spense

medi canen o] e z: amber. The venting needle 142 is |ikew se inserted

t hrough th eseal abl er, 126 15 t.he resilli 3 -0, order to
dr aw géESan(? @ﬁ@lbgre rﬁgazﬁ?%rlth%es?%%q? F%fa‘ilb rc{l%%% %:%?rﬁé&rl?y?%ﬁa%%%s%r?aed Wi t hin
the chanber of the vial. Once the nedi camen%_ has _been.deposited within the
chafibepuotturddebwihaingedlp én pE@anaskersn tgiPse s ﬂlﬁaén UG R £FOm t he cap
110, and as described further below, a heat or other energ source is

appl i ediet@it-Heupiprttcnve Ohe birentazs et ended mobrmarxBsprifictabore sdyeiihe 20
needl es 140 and 142 to, in turn, seal the punctured areas and hernetically

seal t heyWReiLARRLzeWhE Bidtet RewHichlthe @8¢icadvaniaadpe abforbbkin dfer r ed
enbodi ments of the present invention is that the reseal able nenber 126 of

the cap 11 - I N@wdg the deposit of nedicanment into the
chanbepoélfgérq?ﬁ%@g%[g&?ﬁﬁﬁéﬁg t(%e end cap of the invention WO 02/ 064439

articularly suitable for use wt.h prese pye-fr i nts, such as
O e o oot dogring st Ry S S NE ki BEo BAL Ao

préservativ ng urther tage of the

preferred enbodinents of the present.invention is th t di canment need
not0 cofeagn ! 30 ansth e lnarey geTivieraldianse é% L BPRLEh Y H \3/59%}5,& Cme dr awbacks

and di sadvantages of 5 such preservatives can he g\voi diq .
vial 114. The locking ring 134 is of a type known to those of’ordinary sXi linthe

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

AN

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

10



Anot her .advant age of the preferred enbodi nents of the present invention is
that the nedicanent within the reseal ed chanber 116 is not contam nated or
ot herwi se affected by inpurities or other agents in the atnosphere where
the vial is stored or transported. 10 In FIGS. 4 through S another
reseal abl e cap enbodying the present invention 1is indicated generally by-
the reference nuneral 210. The resealable cap 210 is essentially the sane
as the cap 110 described above, and therefore like reference nunerals

preceded_hy: t he n ral. 2% | -ga " a ALe.deed to
indicatem?%f%ngﬁggg%¥§#e h% Oaégb§§%£F%B§F%%gﬁﬁé§ﬁg$€fﬁ%ﬁ% ase 212 of the
cap 15 defines the. interior.side.of its u ri pher | 217 an
annul ar %’6@335%@6 REMERIREY BES fa?fsr?sl—s €S HE%Z%&;) a%nt esggé%ﬁg% e menber
226 defines on the eri pheral surface of its base 232 an_ annul.ar raised
por ti on BRUBOE dFEEh 3%@399@Fﬁ%ﬂ%ﬁgﬁﬁgyFﬁpﬁﬁﬂYF#%%W%ﬁ%gp¥ recei ved within
t he correspondi ng annul ar groove 230 of the base 212 to thereby secure the
r eseal abieE&renmsize partof theerbmsbdisfeshown in 20 FIG 6, the base 212 further
defines on the exterior side of its |ower peripheral wall 215 a plurality
of rd&ised annimlapergtiont the nssealrblsmotmitrerlancemsedet iajd the bysesPacentl theel ative to
each other for frictionally engaging the interior wail of the vial 214 to

t her eby seaukled ERE c£APL 0N EhddbLE hsevddihtoahd obackid sfibe vimilnt.alhs ng a
hernmetic seal between the cap and vial. As shown best in FIGS. 7 and S,

the reseglahl 6qp8ARE! hiR RGB! H1RGSARK he chPR1 G hasfuland aanwkar rai sed

portion ‘or protuberance 246 defining a circular surface portion 248

therei n f,0b, fGRIhNGuR Lk bLd0r BEEH SacDfial | 168 ackliliEd BNl I0 A8 described

f unt her efFow. shown 1n -9, the locking or crinpiing ring 234
e R APAA R S50 T PSR U Bppbtlo (et o
the 1r0es eaanh%? lggm.mc@a T2 1Jé lof E]nda Xlia:taillxer%\%gw%rtg 15532 %FE]!‘G?IQ&T_’? Qﬁlltin%hel ﬁ%%e'ﬁg
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 is 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 needles 140 and 142 are
withdrawn from the cap 119, 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

H



ring 234 is crinped in place as descri bed above and shown in FIG 4 prior
b @ R-F @ cUCH NG ~any - rredi-canent-or ~ot her~fTurdrnte™=t he vial. Then, one or
nore of the enpty cap/vial assenblies of the present invention are

encl osed, sterilized, and 10 transported in accordance with the teachings
of the present inventor's comonly owned U. S. Patent No. 5, 136,772, o
entit| SHOORBEHBEY. O Transferring Articles, Transfer Pocket And

Encl osure”, which is hereby expressly incorporated by reference as part of
the present disclosure. As disclosed in the '772 patent, the enpty

cap/ vi al X (=X 2 | AGeL paki rsucRaeket " whi.ch is

cl osed 18%%%1%#1‘89 é%[%é ,L,, %%g\%%gﬁatfmyfﬁgaﬂfg{ilg%???@ati on§i ndi cator. Then,
the internal pocket is .pla i_thi r i udi ng a sealing
frane de?feﬁ?rﬁ%wéeﬁﬁﬁéen‘ﬁaﬁ f;%gs.ggg%\%ﬂn%&Qﬁ%ﬁﬁe?%%%?agﬁg?g#%ﬁrﬁ%e t hereof . The
transfer pocket is stretched over the surface of the, fra d closed by an
el astic BRRAUBGES QfilPreist IERiLs %i%eelpecgﬁa&n?%gé?dv%oc} Cg%aﬁh n the

peri pheral groove. The trans: r pocket |ikew se y..incl ude t?erei na 20
sterili zm@ﬁaﬁwmcbﬂa@feforpﬁ%ﬁr@waﬁﬁﬁmbﬁéd?é’%béﬁlfﬂﬁg’gdt* ¥er25°S Qhd i nt er nal
pockets are sealed within an "external" pocket and the assenbl ed pockets
are subj ech proserstiged danwmtavoiigdsuch as by exposure to gamma radiation, to
sterilize the pockets and the enpty cap/vial assenblies within the
pockets. The nnaitsf atvapngkef hieqpasictrbkembedimsad of the twpkingeriionns t r anspor t
the sterilized assenblies to a filling systemw thout R contam nating the
sterilizad: assedlanes: wAS:H e tdiedlediclaatbdp e U6 Ismot bentami#2tqiatrent , t he N
fi Zi ng systemis |located within a sterile enclosure, and the enpty vials
areé. i ntraduged dent o Eﬁﬁnﬁ?ﬁi&@%tﬁe&%eﬁ@@ﬂe&ﬁn@dﬂeﬁhﬁﬁ@édieﬂ@ltihe ext er nal
pocket, an connecting the sealing frame of the transfer pocket to a

y\,i ndow ogtoteﬁaogﬁfagg o?tgﬁ.t of 5 the enclosure. As further disclosed in the
772 patent, an adhesive material is preferably superinposed on the

eSS o S SO ARl Bk g e fatntgmor L of the
is indicated generally by the reference numeral 210. The resealable cap 210 1s
essentially the same as the cap 110 described above, and therefore like reference
pumerals preceded by the numeral "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 resealable member 226 defines on the
verivheral surface of its base 232 an annular raised portion or protuberance 224

dimensioned to be frictionally received within the corresponding anmular groove 230

of the base 212 to thereby secure the resealable member to the base. As shown in

o
)

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 spacsd
relative to each other for frictionally engaging the interior wall of the viai 214 to
thereby secure the cap within the vial and facilitate maintaining a hermetic seal

etween the cap and vial. Asshown bestin FIGS. 7 and §, the resealable member

2



C assenblies into the filling systemenclosure, the sterilization oo
indicators are preferably checked in order to ensure that the sterile
condition of the vialfcap 10 assenblies were naintai ned throughout storage
and transfer. As described in the '772 patent, the portion of the transfer’
pocket overlying the frame is then cut away and sinultaneously sterilized
along the trimed surfaces to destroy any mcroorgani sns or gerns thereon;
and to allow the internal pocket to be received through the transfer port
and into Lnclosure. 15 On receiv wi.t hin_the, encl r the interna
pocket | 2 ARRG oA M " at iR S SRR ET ol bl ke SRR aEng | oaded
into a filli hine |o d within.the sterile enclgsure. Once | oaded
into theaF?@ﬂ%ﬁ%gﬁﬂ%ﬂWWEP%?%gxwagégPﬁﬁﬁgngﬁéh§%$n eBTﬁ@%ch enpty cap/ vi al
assenbly is preferably sterilized again in order to further ensure that no
cont ani n@flEament; a5 desprebed frtherirelawy HrShewR i K -pr drrdlogking ar ompiagor dance
with the preferred enbodi nents of the present invention, the reseal able
menber s 22623y defmiee pickiizd dpature B8 is itagepeb yideifoecentinggberethemtsh
cauterization or |laser cauterization. As shown in FIGS. 9A through 9C, an
apparsat ube boful@adised baiting Mbef theasealabd eemaps2dyy appl i cati on of heat
thereto is indicated generally by the reference nuneral 252. The apparatus

252 conpr i sespiafhahis thdredoAaBTR U 200 MEFiald M Bt asSHRR dnddBSlociiRe Vi al
support 256 nmay be adapted to hold a single vial, or preferably, is

adapt ed hpl %4@5 RhitHL8h ;u; %ia@g asv%e;s‘%ﬁbedTﬁB@vggmpgio%% Ml khgiospport  adapt ed

to hold aplurality o Ials defines a channel 258 for ‘receiving therein

o T e RSPl S A2l Bl SPORR| AR EoLE 200, LOEBEpte PPP] 009
Suppor t <Z88 P O bR e ARG T e P Ko oV R G S al 5. ¢ hr ough
thodD S RFEFGeF i POt ML Pt LBaS SHD A EHE 1AM OB EREl n. any”
owned U.S. Patent No. 5,186,772, entitled "Method Of Transferring Articles,
Transfer Pocket And Enclosure", which is hersby 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
and, if desired, provided with a sterilization indicator. Then, the internal pocket 15
placed within a transfer peckiet including a sealing frame defining an anoular 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

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 exposurs 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

B3
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10 of .numerous different drive systens that are currently, or |ater becone

‘known, may be equally enployed to nove the vials through the filling

machi ne. The housi ng 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 | ocking nmenber 234. As shown best in FIG 9B, the.
peri pheral sealing surface 15 surrounds the aperture 250 formed through the
| ocki ng menber and exposing the penetrable region 243 of the reseal able
menber 226 of the cap. Preferably, the { peripheral sealing surface 262
forms a sylshantihatiekiddidbdadsbpblies opd fibderndaariididan thoU32 pgemnidiet he cap. A
heating surface 264 projects outwardly fromthe free end of a central

support %ﬁ&g‘%&rsﬁgﬁgsm&éh@ﬁtﬂiﬁﬁs_&ﬂl&téh%lds{i&,’él’ﬁ?&l@@ft@ #blsersur f ace 248 of the
abl e ne

20 resea er and cauterizing the surface- An annul ar conduit 268

ext endsc%n%rﬁlz?(égct:e dth[t}t% ﬂgéﬂ&&%}g@p;m{o%ﬂmtdé%m?f# {hgceﬁte%@ﬁ pgglggt izzgcoupled in

fluid nication to a vacuum soutce ram ng air through the

conduit and a fromthe cauterized rface 24 i N by the
arrows i FORNEE e Pedne frme q%g%%{rﬁﬁ%fg’ic cest%%fgi“\%?%dé’f @S%%r[r%géé%t&tet?gt o a drive
source 272 for anin%ma?e ho skg ng %6, t hus @%g.hea%in .surface 264 into
and out BF cBrigagRnes il Fiseioes %&E@ d< BatTBe AR BTRFSTEIPFERE Sor ti on 248 for
cauterizing the surface, as indicated by the arrows in the Figures. As may
be r ecogpickaeblp sunchiomeseken hedgedmetirangr feGeRs ﬂ&‘@%@éé’&c@ﬁtoﬁ%@ "t eachi ngs
herein, the drive source 272 may take the formof any of numerous 5

di f f er entradsfpesrtaff tor filieg spurmesclohiue. Brier tourleaning e cap/vVisht er beconme known,
for- performng the function of the drive source as described herein, such
as‘a pnewzaibles istoitMefillng sastsnl satiokete gt siatitidation indihgorstaype of el ectric
drive. Simlarly, the heating surface 264 may take any of nunerous

differ en]%l‘&ﬁ:'?é’d??ﬁhe%ﬁéﬁ G054 gY eatire it thanttriimyondisorhefahedial/capany of - numer ous
different ways that are currently or later becone 10 known, such as by an

el ectd i CokE8bIRLANGE RGALIBED tObughbO stvhELand sk e Bldeycribbdivetker.,

"772 patent, the portion of the transfer pocket overlying the frame is then cut away
and simultaneously sterilized along the trimmed surfaces to destroy any
microorganisms or germs thereon, and to allow the internal 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 assemblies are removed and loaded into 2 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
cautarization.

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

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

i

*



t he heating surface 264 defines a surface shape and contour correspondi ng
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 9A, each vial is first introduced into the cauterizing station with
the penetrable surface 15 region 248 of the reseal abl e nenber 226 alignéd
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 en the upper flange surface 236_0of the .respective |ocking
member Zﬁﬁ?lelgﬁg‘%r hﬁhanﬁﬁ’?ﬁ’aﬁ‘ﬁf 'Js’?'r &Eglsﬁ%ﬁgg?%ﬁ %%1‘{1@83%?9 O%HGGEs the exposed
penetrabl e surface portion 248 of the reseal abl e nenber 226. The 20 heated
surface SEPoSShailhe xiahswneet Zoognanbe adaptsida okhpapgleid; oTand is held in

contact with the exposed surface portion 248 for a predeterm ned tine

peri od; pefiréilyiiendapted beldralinbiyt Heidspbbednbudifreoeoftbe somprrt One advant age
of the construction of the reseal able nenber 226 as shown in FIGS. 7 and
8, 1s thaiaptddao hoRId slutaziat bhvialrdefiassa ceheslis stibereasinitsahepinaheiber ance 246
into a contour 16 conformng to that of the heated surface, thus allow ng

an oper aligls, 40 a 9BF bGHpoSing sB s 200 GitalcdGt 8RNGIpBedy DM ctifndli sual |y
det erni ne whet her each cap has been properly cauterized prior to filling.

As Showg% Qﬁl@oﬁinog‘&eregﬁ le%r%ng@oio%i:rrﬁ:gvi;lhm@sm&%bﬁ%%% Slg;he drive

source actuate ve the housing 254 upwardl'y 5 and out of

O gag e T iy o GGARey BORRDSE o bRicubSo DYER HAMRI wl D AANRING, B Lhe

process esire are cauteri cri bed
further _bel ow, upan exiting the cauterizing station_.of FIGS 9A through -
0C( { he BV RIS EPED fy PREIF Aot GO REB TR 1 FRY=LEati B to prompt |y
fill the sterilized vials, The_ cauterization and filling stations are

pr ef er altS RIS PRk igd dp e ReEingmE F%gﬁ?eél %ﬁgwetaﬁhlaggﬁlﬁa?nygas flow

through the enclosure to facilitate maintaining the sterile conditions, as
desdfi bed numsFous dalipre: drvssy By aaharn T Biraly rordatsnbenme known, may

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  swrounds the aperture 250 formed through the locking member and exposing the
penctrable 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 caunterizing the surface. An annular conduit 268 extends
about the periphery of the heating surface 264 and is coupled i 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 Figurss. The

housing 254 is drivingly connectad to a drive scurce 272 for moving the housing and

Y



~In.the currently preferred enbodi ment of the present invention, the ‘
‘tenperature of the heating surface is within the range of approxi mately 250
Cto 300 C, and the cycle tines (i.e., the time period during which the
heating surface is 15 maintained in contact with the exposed surface 248 of
the reseal abl e nenber). are w thin the range of approximately 1.0 to 3.0-
seconds. The present inventor has determ ned that these tenperatures and
cycle tinmes nmay achieve at |east approximately a 6 |log reduction in
bi o-burden testing to thereby. effectively sterilize the surface. 20 In

FIG 10, zangahlel 'y‘é‘? g&e’m&@me&m cRbBELZHRE e pb8a%ahakibe: caps is

i ndi cat ed geneéra reference nuneral 274. The apparatus 274 differs
from the arat u 2 of ElGS.. 9A thro . ' ermal ener gy
requiredmﬂgggmgﬁg??ﬂ%gﬁﬁﬁu?ﬁgggﬁwiﬁ%%géfggg%gé%%gy?%g%g%gg?ggnenber i's
supplied by a | aser (referreq,t herejn.as "l aser, cauterization"). The

| aser caUgeEr-zAf P b&‘ﬁﬁ%ﬂgﬁﬁ?g bﬁ%ﬁosﬁ’ 5@#?%?‘%’%&?&? arg s RIS i t abl e

radi ation source 276 optically coupled1to a scanning mrror 279 nounted
over t heteadhinigs bersim skhedvasouer2iaurdy 1#6e thedBum of A @M he vials are
preferably nmounted within the sane type of support as shown in FIGS. 9A

t hr odgh @Afferent typebesf driveabtuoes fihkare suaaithhbelagapscarae beowmapiidl y caut eri zed
in 5 succession prior to filling each vial wi th medi cament, as descri bed

further hebewinglife fbetiousf @adtye preters édodbdiddisiemcohs 2 prevpragisent
invention, the laser 276 is a comercially available CO2 or YAG |aser. The

C2 | asefivRP&l AdoBshopt-aduath@YLHBBdY be of clagit dxivemsetijar0th hpating At t hi s
mazelength, absorption of the laser energy is governed by the electrical”

cohduct i yidy e F b Bl drB8S Gty seed And Anil-attings, BB kial , such as
t he ela§¥ghéﬁggxﬁﬁtgg?gfyo 1¥%e resealabf%ﬁnenber 226, absorbs and

convert s MRska ol o Ne L ARSI Qiyd Bb0ul BerURly ENAEMEbACCauUt eri ze the

recei ving surface-2 aser” operates at "wavel engt h of

A O] TS sy 00y B Biec e LBl RANE TGN 10RREENP Phlfiab . OWEIRED bY the
the heating surface 264 defines a surface shape and contour corresponding to the
desirad 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. %A,
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
perivheral 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

50  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 canterize the exposed surface portion. One advantage of the

construction of the resealable member 226 as shown in FIGS. 7 and §, is that the

cauterization process deforms the annular protuberance 246 into a contour

e



transparent polymer with little ionization would be perneable to the |aser
beam 15 Accordingly, when enploying a YAG |laser, it is desirable to add a
colorant to the elastoneric material of the reseal able nenber 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 YAG --
| aser is that the superficial |ayer of the penetrable region of the
reseal abl e nenber, and any gerns, bacteria or other 20 contam nants
thereon, are transfornmed into- . plasma to rapidly and thoroughly sterilize
t he effe@%ﬁ’@ﬁ%&@é@t Offhf?r@é‘é’%ﬁl% ¢, uealip Mg 4t eRsFRLIIRE PRFRhey be appl i ed
to the surfaces of the enclosure for the apparatus of the invention to
prevent tofer avjveredic sersity waters ¢evishally detgrminesbetsneachidep basgesur e The
present inventor has denonstrated that beam energies in the range of

appr oxi matradeyly auted z&0prdrtio Aflengs AL shoverin RIG. eCf efakricwmebyzoatheeri ze t he
surface 248 of the elastoneric reseal able nenber. In addition, bio-burden

testing Basosdesoisd! Gk adve bhate L ASRacRRARKGH ASive theaARRERY BB LEW¥dBOW Or
greater may achieve a 6.0 log reduction. 5 At these energies, the apparatus

of the PLESER of AYSIIANIRYNEILEEldiNE Wa1SE Blolvhd dfaek R hotthbam@ 248 within

e
a cycle tine of approxi mately 0.5 seconds. Accordingly, a 3ignificant

advant a08ro{de;d £ Sl B 148 &%@Q&%ﬁ&ﬁ%@f‘gﬁOrstchsgd g%tp&lhe present C

i nvention Is Involve significa ter ¢ e tinmes than
various irect heat t hods.. .Yet notf vanpt a 9%{ t he | aser
caut eri zB%P%’nu%?n ?ﬂ%ﬂé’g&ﬁ%‘h k) Sﬁaﬁ%ﬁ ﬁ)(ﬁg?‘%}% 835?1‘% i BHY8F 8% both a
non-cont act. net hod and apparatus, and therefore there_js no need to be
co Rfc er neB SRR (h %P@’é]ﬁ?{’)?ga @?mg SEORR SR PT Q’Fé@g’ @11 theistaibizedivielsy eI%% urface
Turning to FIG_ 11, after direct heat_ or |aser cauterization of the
r eseal abf@ternrshpe prdblingstaligahasgipatieraplyemepaied vaths srils sofPHTE he support
256 (such as by 15 vibratory drive) into a filling station 280. The filling
st at1bn 280 4 lawingd gss Bowidodheh the entipiuae injasdithiomavepives thgsierilsci procal |y
nount ed over the support 256, as .

conditions, as described, for example, the above-mentioned '772 patent.

In the currently preferred embodiment of the present invention, the

temperature of the heating surface is within the range of approximately 250° C 1o
- 300° C, and the cycle times (i.., the time period during which the heating surface 1s

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

approximaiely a 6 log reduction in bio-burden testing to thereby effectively sterilize

the surface.
20 In FIG. 10, an altemative apparatus for cauterizing the resealable caps is

indicated generaily 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 fo -

hersin as "laser cauterization™). The laser cauterization apparatus 274 comprises a



i.ndicated by the arrows in FIG 11, and axially aligned with the penetrable
region 243 of the reseal abl e nenber 226 of- each vial/cap assenbly passing
t herethrough. A drive source 284 is drivingly connected to the needl e 280
for reciprocally driving 20 the needl e 282 into and out of engagement wth
each cap 210. A nedicanent or other formnulation réservoir 286 is coupl ed-
in fluid communi cation with the needle 282 for introducing a predeterm ned
medi canment or other forrulation through the needle and into the vial. In
the currently preferred enbodi nent of the present invention, the needle
282 defines a plurali f fluid c uits.therein, including a 11. first
Flui A conier ot s shiold rteiondgBihe BRIl 9 HeH BT 0F ot her
formulation into the vial, as indicated by the_arrawj 11, and a
second f 1278 arousisA@upt the grRlseR) ﬁsé@lblyn Althqugh BBHWW&tE#@nF%%%"%B vacuum
source 292 for wthdrawng air or other gases fromthe interior cavity 216
of the viamd prpferably tourtnd Pothbsthgwena gy SEPRI s5gbeniREIGa A4y with the

medi canent or other fornmulation. In the illustrated enbodi mrent of the
present itgesd $Om odheondtled! tae 282alkkle zapcio bblrepiliiyrenterizetbizdl e, defining a
central fluid conduit 288 for injecting the predeterm ned nedicanent or

ot her 5f okpIseAtdrORide i A1lirbeavh #a] withdnaliczetng fas degaribad fifrthet belowndui t 290

for draw ng the displaceg air or other gases out of the interior cavity of

the vial. 10 ASyShowtdfnEkESd chddalhem g he belenBhi@ttiohl fhkiaer 21 vial with

the nedicament or other” fornulation and wi thdrawi ng the needle 282 from

the cap 210 . . r egi i edl e hole 294
al an th& ap%cfnﬁggk? mpﬁg%l\[/a% ?fgpéégy%g}egsgﬁ ?1*’%‘3(5‘@21%%‘ .OB%EE)G% a\E/]\ft hdrawi ng the -

neédl e, the vul cani zed rubber ase .Qf the cap Is suffici |y
resili entvargle "B§’aﬂﬂBﬁ“?%@%ﬂpi?anHé%%gﬁ%‘?%?ﬂﬁ’%ﬁoggéﬁéﬁhgg %hereby
mai ntain the vial in_a seal ed condition, Fngver,}ﬁZTgeg ri bed above,
vapors, @RYB%is@eurmed by Hin degiasal sencnatigiie gt b sratyt FEPA% <™ hr ough t he

needl e hol e, and therefore each vial/cap assenbly is Passed t.hrough a
seal thg stsalatipgmaterial, such as the elastomeric material of the résealable member 226,

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
pm. 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 beann.

15  Accordingly, when employing a YAG laser, it is desirable to add a colorant to the-

elastomeric material of the resealable member in a manner known to those of

N

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 genms, bacteria or other

20  contaminants therson, are transformed into plasma fo rapidly and thoroughly
sterilize the effected surface. Ifnecessary, 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.

"



as .shown typically in FIG 12C, to heat seal the reseal able portion 226 of
the cap pronptly after withdrawing the needle therefrom As shown
typically in FIG 12C, 20 a heated nember or surface 264 is reciprocally
mounted over, and axially aligned wth the penetrable region 248 of the
vial /cap assenbly received within the filling station. A drive sourte 272
is drivingly connected to the heated nenber 264 to reciprocally drive the
heat ed nenber into and out of engagenment with the r--Seal able nenber of
each cap. As shown typically in FIG 12C, the heated nmenber 264 is ,)b

mai nt ai ned at The prféntdiremtorthesfematsirasd thacheani evieadieen theraeggafenent with
the penetrated region of the reseal able menber 226 to fuse the elastomeric
nat er i al agyrekirhediies iv6 ab by asaalfidife wefedtBeiolaictdd thitrfict 28816, and as
shown typically in FIG 12D, the needle hole is elinminated fromthe

ext eri or gk et Rc rt%labféﬁén@@ angaaﬁ% BloltRe a8y HRidBLB AR aner meti c.

seal between the cap and vi al be  recogni zed By those skilled in the

t d heati
e Sl G (3B DSBS 9, S egag0 heat 1
diff t. d d heat d ab
ho il cAL BEP BT st 1 TSRO %Bremi@‘vs'p 1 Gy RERE Y RETREE, 20q. may
define a spmaller width than the heatjn nenber/ sur f ace delscrl bed above for
caut or | ARG KD PRER T S UPEGE BAPERTINGY CpseopR oA e e g, | n

addition, the tenperature of the heating nenber 264 for sealing my be
hi gher tmﬁ@mwb&ntamfﬁb@hmgaﬁ’@ﬁg@wnd@@@a{%@@da%ls@i phbePeresitt o rapidly
ét and seal the penetrated region. One advantage of the reseal abl e cap "of

thé 15 pnession i thaetiteyamy ingolyh aigniffventimsterricy cywe tiotsb&ranbaseu12 thermal |y
insulates the heated region fromthe nedicanent in the vial to thereby
mai nt ai Nitchehamedietameniyet iothdradvirgkganiithe hsarcaappizeien aitbe pwapdr at ur e
range t hroughout the cauterization and heat sealing processes and thereby
avoilg amviérfiehekhdanpagelveobdthe rredicarnemkthod and apparatus, and therefore

there is no need to be concerned with the cleaning of a contact head or like heating

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 support 256 (such as by
15  vibratory drive) into a filling station 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 penstrable region

248 of the resealable member 226 of each vial/cap assembly passing thersthrough.

A drive source 284 is drivingly connected to the needle 280 for reciprocaily 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 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 therein, including 2



Alternatively, and as shown in FIGS- 13A through 13C, the |aser source 276
20 and scanning mrror.278 .-may be enployed to heat seal the penetrated
region 294/243 of the reseal abl e nenber. Accordingly, the sane type of

| aser source 276 and scanning mrror 273 as descri bed above may be
enployed in the heat sealing station to performthis function, or -
alternatively, a different type of |aser systemmy be enployed. In a
currently preferred enbodi mrent of the present invention, a CO2 al |aser of
approximately 50 Wis enployed to seal a region approximtely 0.10 inch in

di t t kill ed

ha o er t e rRRRER s Rrbafe 8R! @ﬁ%ﬁﬁéﬁmﬁ%%%?%%%%nﬁﬁ?iﬁaﬁg'es ond
nodi fications may be made to the gpove (%g?d@%gd otq?% nbodi nent s of
the pr es@mfmiaﬁ%mt‘? Bis il wowmeicgisg ?tq‘%ﬁ'f?‘?r ap%ecgg efined in the

appended cl aims. For exanple, the reseal able nenber be integrally

mol ded widnduit RO bagaée%mdlm@sﬁowﬁn@té% Wh%lad‘iaﬁ@mﬁ%cw% frabl e menber” may
be fused or otherwise nelted to the base, or the reseal abl e nenber may be
sequent i althdtawblgthrtbrt hérhwsdsaben thenintedicr £4v3ty, 2 16106 thees s feaidefber nmay be
made of 10 any of nunerous different materials which are currently known,

or W chyl:ale8he HRETRLKHAT Wit the ercinnmengortdiserfomotlitoms Infha he reseal abl e
nmenber described herein, such as any of numerous different thernoplastic

and/ or ]4]1 a;,)s&aqggsgﬂlgodmeﬁ%ﬁﬁé BleSent ixvehtich, Ak ndtake 282aaPF@oubloinedansi ty
pol yethylene. Simlarly, the base can be made of vul cani zed rubber  as

descr i Ded hoNs,. o, AY::Ph, DIRERNSSOHNGK Kot Bichabsmitbich are ourrently.

or 1 at er™beco el ng conpati ble wth, ot herwi se defining a

sthbl e enc Cﬂ?ﬁgogﬂ%ﬁ5<> gfﬁ%h?ﬁnﬁﬁe@Eﬁh&?ﬁ?&hﬁﬂﬂ#&%%ﬁﬁﬁhﬂhﬁﬂﬁ” the via

In addi t1*8 nventron nay I nc nore than one Iayer

addi 1 o Zf?ﬁéa%rﬁr?@%ﬁ?%ﬁqcsﬁ R eRceet prRn S st B ERa Tt on
ey errpl oy anXs shown in FIGS. 12A through 12D, after filling the vial with the
medicament or other formulation and withdrawing the needle 282 from the cap 210,
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 itself 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 therefors 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
prompily 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 engageraent with the resealable

member of each cap. As shown typically in FIG. 12C, the heated meniber 264 13

A0



20 nunerous different types of heat sourcesthat are currently, or later
becone known, for performng the functions of the heat sources described
herein, such as any of nunerous different types of |aser or other optical
sources or conductive heat sourc'es' Accordingly, this detailed
descrlptlon of the preferred enbodinents is to be taken in anillustratiye,
:as of nosed to a limting sense. a2 CLAIMS : 1. An assenbly, conprising: a
devi ce defining a chanber, and including a reseal abl e portion for sealing a
predet erm ned substance within the chanmber, wherein the reseal able portion
| ncl udesmantaierfyatdetifitiony temparates enfriaeiained in. qugpgseans sTithdhpenet r abl e
region that is penetrable by a filling nmenber and is heat resealable to
her net i cdnktyatsé adgiam ofiibe re¢saaleblelmeerebar 289 to Appltha eigstdmstr mpdelaetnidon from a

| aser source at a predeterm ned wavel ength and power thereto to forma
gas-t i glHenseadalpeiweBa ntdit: sls ealablse rpaid, hehasdhdwhligpisalbsihaliGe in the
chanber, wherein the penetrable region defines a predeterm ned col or and

opaci ty foaratnd ixe)edlegl’xt?é tahigkbd FRBSAE Q§tehbf3relv?o§ﬁfftﬁafi'sé’éléﬂ?@m%ﬁlbfape

predet erm ned wavel ength and substantially prevents the passage of the

rad'%t'3ﬁ§&F&§§@§H&%§ae&ﬁgg&gkgﬂﬁﬁgeﬁﬁégCa hi £k § pess thereof, and (ii) that

causeés atron nlne mavelength and power to

hernetlcallydgeal he a ertgé in tﬁ a on th reof in a

predeternlne 5@??’8“3 ¥ﬂFF?ﬁ ?¥ﬁﬁ & i ng nenber

for penetratin e ealable rtlon g i, nt oduggﬂg%e ubst ance t hrough

the r esd&ieames P%ﬁ % er/Syriafip g &Burce coupled in
z4d comuni cation to the f||||ng assenbly for |ntrodu0|ng t he substance
ough tereesh 1 EPimry Wwkeidedonn al ppt of mEecrerRdiieent aRe wuress 8rd sour ce

connectable in thermal conmunication with the reseal able portion for
appl yi ngertingememnidisasidoseribed abrvep rededientst madcallania FéGgtac. detepover t her et o.

10 the heating member 264 may define a smaller width than the heating
member/surface described above for cauterizing the penetrable region of 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 fo rapidly

‘melt and seal the penetrated region. One advantage of the resealable 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 emploved in the heat Sealing
station to perform this function, or altemnatively, a different type of laser system may

be employed. In a currently preferred embodiment of the present invention, a €Oz

2l



2. .An assenbly as defined in claim1, wherein at |east one of. (i) the
filling menber is a needle, (ii) the substance is a nedicanent, and (iii)
the reseal able portion is a stopper. 3. An assenbly as defined in claim1l,
wherein the body further defines an underlying portion fornmed of a first
material conpatible wth the predeterm ned substance within the chanber--
and defining a substance-exposed surface exposed to the predeterm ned
substance contained within the chanber, the underlying portion being
penetrable by the filling nmenber for introducing the predeterm ned

subst ancdasenbbaprhexichtip 0 Wihenplbyed lseal pengbn appreximetglp 0. 16findHHa
underlying portion is substantially infusible in response to the

appl i cat i Bn@br hhks rBéalgieegy fromthe |aser source. 23 4. An assenbly as
defined in claiml1, further conprising a radiation source for sterilizing

the penet rabl ed,agl 00 dbalhel baea Abkel HENd Lo LA et rati on

thereof by the filling menb An assenbly as defined-in claim4,

wher ei n patio i . _— enh as defined
in clain&%&hkggbﬁﬁ#%g%%%##g?%%ﬁgg?#gég&F?%#%g%ggggégﬁgfgﬁngg %ing t hr ough
the filling nenbe or _intr.odugi t he substance .fromthe. sybstance source
through CRETPER AR g RERBEP R L Hrs RUTHGE iRt eraaEs Pt [ d
passageway for allowing fluid to flqow out of the chanber upon introducing
Phe subs SHEGS AF BHi%RADS FRRESE=d - J45S Y25 REGAOHTERBIRIEE 7. An
assenbly as defined in claim1, further conprising a seal ed, enpty device
ready f obeintpgrpiyymoldediveth theibaprsugB seibingert metdieg, mha aecalablg membenpt y devi ce
def,i nes an opening and a reseal abl e nenber covering the opening. 8. A
reéealabheyﬁedbﬁﬂcﬂ@ﬂmswahmﬁﬁﬁéﬁpﬂ@d@ﬁE@wﬁﬂeueddﬂsnunﬂermmyhhn a devi ce,
‘wherein the device is usable in a filling assenbly including a filling
menber f e¢guepdibtmalied e thhdasedeatidibbe therketabindeimbdrmaguisd mgdeoSubst ance

t heret hrough and into the device, a substance source coupled in fluid
commumi Cahy efMnushdrbud di€fefdnt kiangiatemiiel arb eturently 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

—
th

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 thé invention may include more than one layer
of vuleanized rubber and/or more than one layer of resealable material. In addition,
the cauterization and sealing stations of the Apr.SS'eflt invention may employ any of

20 numerous different types of heat sotlrces’fﬁéf are cwrrently, or later become known, -
for performing the functions of the heat sources described herein, such as any of
numercus different types of laser or other optical sources or conductive heat sources,

Accordingly, this detailed description of the preferred embodiments is to be taken in

an, illustrative,.as. o??osed 1o a limiting sense.
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i ntroduci ng the substance through the filling nmenber and into the device,
and a |l aser source connectable in thermal conmunication with the

reseal abl e nenber, wherein the reseal able nmenber conprises: a body
defining a predeterm ned wall thickness, a penetrable region that is
penetrable by the filling nenber and is heat resealable to hernetically
seal an aperture therein by applying |laser radiation fromthe | aser source
at a predeterm ned wavel ength and power thereto, wherein the penetrable

regi on defjng predeterm ned col or and opacity that (i) substantially
absor bs tgeg¥§¥§% radi ation at the predeterm ned wavel ength and

substantially prevents the passage of the radiation through the
pr edet er mi ned Ambdsemblyl ckngssng: her eof and (ii) that causes the |aser

radi ati on at the predet erm ned. wavel.ength. and power to .hernmetically seal
the aperturéif%Yﬁgd%ﬂHmﬁh%‘ﬁ@ﬂg?}éﬁpem8@5W§nafﬁgﬁéﬁk Pﬂﬂan'%féﬁéwér i ned
tinme peri @gdeRrminBd bibstancS®ahintiechabiBst, MMERinN the tdiealgay paiioh IrMadehe anmbi ent

atnosphere. 24 9. A reseal abl e nenber as defined in claim8, wherein at

| east one ofa bqdy)definmgra nredeigmingd iyl thickness, fasgpteably yegionthad ispgsirablee is a
medi canment,,, ARFiL61hd .he 4r: ISt al abl e
member 2 Cht T Ra e A e R A e sy Ry osheee

under | yi ngppgingilaswer folistiod dma Rhiarsbumatae s imedecompemt i idvelengthandmpwer

predeterning% subst ance, .wi t hi he & vice d _defini a @ ance- exposed
Surface oipetedIgT e bkl e fod S E e Toh At pRREATE
de\él ce, Qﬂﬁ?m,r\?hd?eigltwwkﬂ’rﬂm RgtodGiefifesaf preddi@mitideatol ot iand o peitl itiewn (i) S
substantially infusible in response to the application of thernal ner gy.
11. An as §%l??[5ﬂ“§‘_?“3(:oﬂ969‘ib§i H‘& lase elpripion efl ﬁﬁ_‘ggprégeéﬂgl‘r‘i‘féir 1wagﬁ§ngﬁc Iaﬁ‘gi ng a
reseal abl g QLA ph@enBelbl Plsdse & BRCEATMLA SHrobgh SthaNGeietdrinied Whie
chanber, wherein the reseal abl e "portion incl udes:
thickness thereof, and (ii) that causes the laser radiation at the predetermined wavelength
and power to hermetically seal the aperture in the penetrable region thereof in a
predetermined time period;
a filling assembly including a filling member for penetrating the rescalable portion
and introducing a substance through the resealable portion and into the chamber;
a substance source coupled in fluid communication to the filling assembly for
introducing the substance through the filling member and into the chamber; and

a laser source connectable in thermal communication with the resealable portion for

applying laser radiation at the predetermined wavelength and power thereto.

2. An assembly as defined in claim 1, wherein at least one of: (i) the filling member

is a needle, (ii) the substance is a medicament, and (iii) the resealable portion is a stopper.

3. An assembly as defined in claim 1, wherein the body further defines an underlying
portion formed of a first material compatible with the predetermined substance within the
chamber and defining a substance-exposed surface exposed to the predetermined
substance contained within the chamber, the underlying portion being penetrable by the
filling member for introducing the predetermined substance into the chamber, wherein
the penetrable region of the underlying portion is substantially infusible in response to the

application of thermal energy from the laser source.
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(i) a body defining a predeterm ned wall thickness, wherein the body
defines a penetrable region that is penetrable by a filling nenber and is
heat resealable to hernetically seal an aperture therein by applying | aser
radiation froma |laser source at a predeterm ned wavel ength and power
thereto, (ii) first nmeans for substantially absorbing |[|aser radiation at
the predeterm ned wavel ength and substantially preventing the passage of
the radiation through the predeternined wall thickness thereof, and (ii)

second neans; fqf aé‘s@h&ﬁlyngs hé}%l&i 15%%@4 |, Oftr ke E&ﬁprﬁﬁr@@r%éﬂdﬁe&tu\‘@vﬁkengt h
and power to hernetically seal the aperture formed in the penetrable

regi on t heteeibfing theapgnewatde eggivmelithe irerealplde ipodionaprior Itd pengtraderethstept bycl udi ng
a fiIIingtﬁe er %o% penetrating t he reseal abl e nenber and introducing a
subst ance t?ﬂ At1R&" r eseal abl e menber and into the chanber:; a substance
source coupled in fluid comunication to the filling nmenber f or

i nt roduci ng Substsamblytdsrdofigdd inkairhidl Wherginrtkeniadatiam soured ie atldser whiagber ; and
a | aser source connectable in thermal conmunication with the reseal able

menber for PRl yi Iaser a ion at.t redet e vel ength and
power t her et@ %fza %ﬂblésa ﬁ% e QSCI%I'&? fggp' Oél‘llprlsmglaghrs(?%uv?f) assaa?teg/f%ast one

of : " (i) t f&ﬁte]zldilhg Itlﬁ‘rgugl'f’r&lﬁﬁﬂ[mg ﬁqelalbgfﬁﬂhﬁtxoc{ulcink thdhreutstinsd aoeethe Substance
medi cament ii1) and the reseal able portion is a, stoppe 25 13. An
assenbl y aQuBethrongl the, filling membper aflﬁr“i‘ﬂé'?e LBMYEL: 8nthg Sscqﬂ rfLuﬂd passaegvay

passagevay, ihGRInng bRVl &h@e ichhhbditp Bﬁmﬁ‘ddum? thObWRAYE Nemthe
subst ance fromthe substance source through the filling nmenber and into

t he chanbéist faitipassagewanintd thaicharpbessageway for allowing fluid to flow out
of the chanber upon i ntroduci ng the substance fron1the first fluid

passageway it gﬁelﬁﬂgr%e&ﬁmé& in Nal§ el ARl %orgp fs@ﬁle& eahpt) Heice

predeternlned su stanc in a devicé, wher device 1S usable in a
filling assdybiby filirgy indihadilling kssenbly, ety tlfeotrealegenmpiryadqvmg ddiwey eseal abl e

menber and i ntroduci ng,a subst ance thﬁﬁethrough and into the
opening and a resealable member covering the opening

8. A resealable member for sealing a predetermined substance within a device,
wherein the device is usable in a filling assembly including a filling member for
penctrating the resealable member and introducing a substance therethrough and into the
device, a substance source coupled in fluid communication with the filling member for
introducing the substance through the filling member and into the device, and a laser
source connectable in thermal communication with the resealable member, wherein the
resealable member comprises:

a body defining a predetermined wall thickness, a penetrable region that is penetrable
by the filling member and is heat resealable to hermetically seal an aperture therein by
applying laser radiation from the laser source at a predetermined wavelength and power
thereto, wherein the penetrable 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 (ii) that causes the laser radiation at the predetermined wavelength
and power to hermetically seal the aperture formed in the penetrable region thereof in a
predetermined time period to, in turn, seal the substance in the device from the ambient

atmosphere.
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device, a substance source coupled in fluid conmunication with the filling
menber for introducing the substance through the filling menber and into
the device, and a | aser source connectable in thermal conmunication with

t he reseal abl e nenber, wherein the reseal able nmenber conprises: (i) a body
defining a predeterm ned wall thickness, wherein the body defines a
penetrable region that is penetrable by the filling nenber and is heat
resealable to hernetically seal an aperture therein by applying |aser

radiation 11O BRSheARHT Jefhedtn REAAELSEMIBAIRYR! 5RY) angipponer

thereto, (il irst neans for substantia i ng aser on at

t he predetnsnbenact wadle) @imgtersuammcsummmtamédt,wnpr(en)ﬁrﬁm:m@tﬂd"melph@sage of
radi ation %hrough the predeterm ned wall thickness thereof, and (ii) second
means for S%BUsi ng | aser radiation at the predeternined mavelength and
power to hernetically seal the aperture in the penetrable region in a
predet er m nem).t Arresep@bleaficrhieer ak definudrin ck@als, whereirsuhb?.)bajﬂﬁmliendéﬂles devi ce
fromthe anbi ent atnpsphere. reseal abl e ne %b defined in @Iain1

14, wher ei"i9¢rHdng |PP§tt°“ ofAed; %fs&e ITshetgateriyl compahio t"?i the PLgelEREYi ng a

pr edet er MsRRghneOhathi Rt QRAG ind BdBfing HREbAAHcbRkpoked BRFebSphasier thadi at i on
at the predeterm ned wavel ength and substantially prevents the passage of

said | aserplerdamlamre@ﬁuhsmn%gwmh@ w@aébwqquewdvoalpqremmmﬁ@ée CEORObf . 16.
A reseal agh & JRADAE HBRiAAk S%Panhgwnﬁismle% rexe\@%@{onma IRERGNG: MeANS | S
the pr1 raﬁ a

defined by e region fhavin et ernlne or and opacity

t hat causeserghaser radiation at the predeternlned mavelength and power to
hermetical ly seal t he aperture formed in the penetrable region thereof in
a predeternl tine g 26 17. A reseal abl e nenber as defined in claim
14, further F%FW@YM£§%?%%% insul ati ng the substance in the device
fromthe | aS@"deelldel’@Yntrig tahelramlbyr aandi dlcmhmrgrmlresedamgpmmntﬁoe ssalbgt ance.

18. A reseakﬁble nganr as dﬁfl b cl 1h’ mhqrﬁi gﬁ . e sf.one of (i)
t he devi ceredetermined substance within the ¢ am er L eremt e resealable portion includes:
(i) a body defining a predetermined wall thickness, wherein the body defines a
penetrable region that is penetrable by a filling member and is heat resealable to
hermetically seal an aperture therein by applying laser radiation from a laser source at a
predetermined wavelength and power thereto, (if) first means for substantially absorbing
laser radiation at the predetermined wavelength and substantially preventing the passage
of the radiation through the predetermined wall thickness thereof, and (ii) second means
for causing laser radiation at the predetermined wavelength and power to hermetically
seal the aperture formed in the penetrable region thereof in a predetermined time period;
a filling assembly including a filling member for penetrating the resealable member
and introducing a substance through the resealable member and into the chamber;
a substance source coupled in fluid communication to the filling member for
introducing substance through the filling member and into the chamber; and

a laser source connectable in thermal communication with the resealable member for

applying laser radiation at the predetermined wavelength and power thereto.

12. An assembly as defined in claim 11, wherein at least one of: (i) the filling
member is a needle, (ii) the substance is a medicament, (iii) and the resealable portion is a

stopper.
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is awvial, (ii) the filling menber is a needle, (iii) the substance is a
medi canent, and (iv) the resalable nenber is a stopper. 19. An assenbly as
defined in claim1, wherein the body further defines an wunderlying portion
formed of a first material conpatible with the predeterm ned substance

wi thin the chanber and defining a substance-exposed surface exposed to the
predet er mi ned substance contained within the chanber, the underlying
portion being penetrable by the filling member for introducing the

predeter m ned, SA'P%{ %%Bﬁndé'ﬁeﬁnéch% G RRMOe eZQOméﬁsﬁ%?(ﬁ@lfMJ 9;1% fed in

claim19, whéerein portion oes n ave sal and
opacity. 2itending dﬁewghaﬂlbéilhmrbmmbmsfodetﬁtrcrdadmg nhec kuebistam &; frmmelhmsubstdnee body

further define r y| nforrre

Commat 1 b Sours firdtes (7 B inemaieRand bOf teshiOus bnd'h StdeBd 491 & BRM ™ Yer i ni ng
a subst an(’f‘(ﬂ—eﬂ%ﬁ@@g?ﬂuﬁbtbffﬂﬁfﬁ o@txma@@har@betr Ripon RitRAatiag Mo absandstranahe
contained within the device. 22. A reseal able nenmber as defined in claim

21, wher eifiistfIHEl RASHERVEN ¥Ep BBERATBRET does not have said col or and opacity.
23. A nmethod conprising the followi ng steps: providing a | aser source that

transnits |ager ar Fégéafl‘z{kil@ﬂqeﬂ{be@ o &ABiER rpr&r%qerm&els%gme \@mn ROWGAGe,
providing a sealed, enpty device defining a sterile chanber sealed With

r espect t@Vhe@ﬁblt@"lﬂe\a@‘?mSFDlh@ﬁ‘é imred fidlingesssemnbly| @demtgl @)rﬁlilng figmigpr for
conmuni ca 3%%@1}3 rQs%aI%El%%én?o r%g@[ml%duéc %g? ﬁis{}ﬁ eFeﬂ?rS@%]haQJd% Qpdion

i ncl udes deter m ne ness that su stantl ally
absorbs t hmlbaaewubstaiﬁheedouma catlpledhm finidcetremunicadidn \nauhahem'@mrtg mambergoner and

bt a8 L b % FRSRE i BB B R DSR2
a source connectable in thermal communication with the resealable member, wherein the
resealable member comprises:
(i) a body defining a predetermined wall thickness, wherein the body defines a
penetrable region that is penetrable by the filling member and is heat resealable to
hermetically seal an aperture therein by applying laser radiation from the laser source at a
predetermined wavelength and power thereto, (i) first means for substantially absorbing
laser radiation at the predetermined wavelength and substantially preventing the passage
of radiation through the predetermined wall thickness thereof, and (ii) second means for
causing laser radiation at the predetermined wavelength and power to hermetically seal
the aperture in the penetrable region in a predetermined time period to, in turn, seal the

substance in the device from the ambient atmosphere.

15. A resealable member as defined in claim 14, wherein the first means is defined
by the penetrable 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.

16. A resealable member as defined in claim 14, wherein the second means is
defined by the penetrable region having a predetermined color and opacity that causes
laser radiation at the predetermined wavelength and power to hermetically seal the

aperture formed in the penetrable region thereof in a predetermined time period.

26



predeterm ned col or and opacity that substantially absorbs the |aser
radi ation at the predeterm ned wavel ength and power to hernetically seal
an aperture therein; penetrating the penetrable region of the body with a

filling nmenber coupled in fluid comunication with a source of a
substance; introducing the substance through the filling nmenber and into
the chanber of the device; wthdrawing the filling nmenber fromthe

penetrabl e region of the body; applying |aser radiation fromthe | aser

source at thes pre i vel 0 an aperture formed in
t he penetrabﬁé rAegﬁgﬁg%%qﬁﬂgx\%o%y%%%%s? C? ak '{}I’\?ﬁlg Sor Bimg "t Wﬁ?‘ﬁf

penet r abl énsukging nhofuttstaacd ddyhet dewide afsan tlieﬁd!sa‘t ¢refgyato theR®y pivedehemial ned
wavel engtﬁ and ower and substantially preventing the passage of radiation
t hr ough t K8MBP% élf‘ee?”r}ﬁtﬁ‘é‘if wal | thickness of the body; and hernetically
sealing the aperture in the penetrable region of the body with the |aser

radi ati on withia re%ezﬂﬁlﬁélﬁieﬁfbﬁl DagfibdR ek 1qdwﬁaem dt Meaktlin@ of (¢ tH¥RkV el | Y
sealing the substance with the chanber of the device. 24. A method as

defined i s &Vl iiipthe filling Wémberolﬁﬁrne§<ﬂlﬁg(llt)ﬁbe sibsgnest is agnedicament.igd e

seal ed enplyd8IESeRbEQL gnetrating the penetrable region of the body
wth then;'j')}lE Iﬂlel ng rrgnb a%@pBA nmet hod as defined in claim?24, wherein the

sterilizing step incl udes transmitting radiation onto the penetrable

regi on of thE.body asably apedefioed ar ddimi hewhpwirne the hedy furiiiee rdsiiines he
sterilizi ’E.Qdéf 1061 HA8s 8“&1’3‘5' Rkt Oﬁ&eﬁ@pﬁ%ﬁﬁi :vgth6 Ft)tleo rJd%QHﬁﬁ;leéi’” in

bi o- burden on enetra regi on fesaal
nmet hod as sulﬁ’tanned/mhm mbauhamﬁﬁ anﬂweﬁheng er:m’mpﬂan&axgoﬂeldaus[’a&pemosait lerth¢ i zi ng
the penetrable region within a econds.

f |
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the body tenduaBlem® iy filNfg et B& BHBGIAICHe IpledehemERasBsarice aptothe | aser
ener gy applled by t he | aser

20. As assembly as defined in claim 19, wherein the underlying portion does not

have said color and opacity.

21. A resealable member as defined in claim 8, wherein the body further defines an
underlying portion formed of a first material compatible with the predetermined
substance within the device and defining a substance-exposed surface exposed to the

predetermined substance contained within the device.

22. A resealable member as defined in claim 21, wherein the underlying portion

does not have said color and opacity.

23. A method comprising the following steps:

providing a laser source that transmits laser radiation at a predetermined wavelength
and power;

providing a sealed, empty device defining a sterile chamber sealed with respect to
ambient atmosphere and a resealable portion in fluid communication with the sterile
chamber, wherein the resealable portion includes a body defining a predetermined wall
thickness that substantially absorbs the laser radiation at the predetermined wavelength

and power and substantially prevents the passage of the radiation therethrough, and a
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28 source to avoid thermal danage to the substance in the chanber. 29. A
nmet hod as defined in claim23, wherein the step of providing a reseal able
portion includes providing a body defining an underlying portion formed of
a first material conpatible with the predeterm ned substance and defi ning
a substance-exposed surface exposed to the predeterm ned substance within
the device; and a reseal able portion overlying the underlying portion, the
reseal abl e portion and underlying portion being penetrable by the filling

menber for_introduci.n e.predeterm ned subhstance , thro t he.reseal abl e
portion ar?ﬁn?t??{’% {%Ofgﬁh%bé) p(?’f"etfaﬁk’ QU @ IR PR h%nd;gﬂaét Beéfﬂﬂeé 4region
of the ungeddeiihilie® Woldr Ohdi SpasiiP Ihadubahatialll ndbesbdItee ilfter efipdRSEatttae t he
application of thermnal energy fromthe | aser source, and the penetrable
regi on of Prydsteraiad wakslenghbrad raver fshqrimgtigsily spal ap é%eﬁ%“s@e‘feéﬁ{t he application
of thermal %E%in@tﬁ@b&ﬂ%@rabl@%@@m}f BETHE Bod P KrithA ﬁmhg%n?o%r defiaes dpdcl ai m

23, further conprising the step of i1ntroducing substance through a first
fluid passagewaicaibén whkeakourcd olp swbsibere; and allowing fluid to flow out of

t he chanber o he dgvice thr h a.sesend fl ui S n
i nt roduci ng @rB@Fﬁﬁ%gwﬁg§%@Fﬁ3HgF%E€“%ﬁﬁPg'%%@%gﬁgadﬁ%%ﬁ?%M?ﬁ@géﬁ&%%er. 31.
A net hod asvidgfwin@ehving tHedilnn@@embdreramh thetperetfablel tegign oBbendy;s a needl e.
32. A nethod as defined . jn clain12§§wmherein evice is a viab and the

he
reseal abl e PBPHRDHSsRGaEeDFRRY the daser jotie Hohe FEIIETTIRES WaNCIETeh Ae3,
wher ei n t hg,suRSHaRGRE forfled iEAS he@bRiredod bt Bodyand a medi canent. 34. A
met hod of filling a vial with a predeterm ned substance, conprising the
fol | owi ng stepstantinlly\abetichige avithimthe pgnetesblearaibn of Bwodn haldses gadiatipase
portion sybst ial. i I i | .Cati her mal
Cner gyt nrop s WA HENEh Bl tbonleE SRENIRh ol Br B RE ARl of
exposur e tradidtha throhgh thepesdatedninod wabaliclngsd dfehshkdist ance
hermetically sealing the aperture in the penetrable region of the body with the laser
radiation within a predetermined time period and, in turn, hermetically sealing the

substance within the chamber of the device.

24. A method as defined in claim 23, further comprising the step of: sterilizing the
sealed empty device prior to penetrating the penetrable region of the body with the filiing

member.

25. A method as defined in claim 24, wherein the sterilizing step includes

transmitting radiation onto the penetrable region of the body.

26. A method as defined in claim 24, wherein the sterilizing step includes achieving

an approximately 6 log reduction in bio-burden on the penetrable region of the resealable

portion.

27. A method as defined in claim 26, further comprising the step of sterilizing the

penetrable region within a cycle time of approximately 0.5 seconds.

28. A method as defined in claim 23, further comprising the step of using the body to

thermally insulate the substance in the chamber from the laser energy applied by the laser
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29 within the vial; a reseal able portion overlying the base portion and
being fusible in response to the application of thermal energy thereto;
and a | ocking nenber engageable w th the cap and vial for securing the cap
to the vial; prior to filling the vial with the predeterm ned substance,
assenbling the cap and |ocking nenber to the vial and formng a
substantially gas-tight seal between the cap and vial; sterilizing the
assenbl ed cap, |ocking nenber and vial; penetrating the cap with a needle

coupled in fluid comupicatio jth a source of .the predetermne
subst ance %Yt r Qiuc"i‘vr‘?bdqt H@efﬁ‘.ﬂgd EYRT n:ta s Bst%‘ﬁ&tgmfehrbrhgﬁh? heA%8H e and
into the interior of the vial; withdrawi ng the needle fromthe cap; and

applying sufficient thermal energy to the penetrated region of the
reseal abl e por th gpthadr ag fdined gnicdiimyds WiteCpehesicRt B PPegingr? Eier3%F m a

substanti g%)}t%ngiﬂélh@h%sgmgg%‘ﬁ% a ORISR RinidoN s REDG IR ?ertiroﬁgfioﬂﬂecﬁ'ag al Bt

interior the vial. met hod as defined 1'n claim 34, further

conpri si ngnatdiel sorepativle withither predatgmited supsmese pad defigng p apestaice ehgosed
reseal abl % #)%%;%iggseﬁr £00{hea%g)r§ﬂe?ér&}gflge;ég:su%9&a peewrﬁﬁ?\dl[h% ctleQ?creetaQ% OaugeqFad%Pzeg . A

met hod as In clal n € cauterizing step 1nc
engagi ng bbeiopevetlyiaplie: sndfebiging mitid)ehd eseddb&bpatiporhd andasividg portieat ed

menber to cauterize the surface. 37. A pethod as defined .in, claim 34,
Wherel n ¢ RENSUEBGRISERI Y dlthaimier e Ry NGne thiaPsdHERTAFS & PUGFon
i ncl udes ol @ARE rQBAKE pbitibn bh@ MREHelchREbdr 3 Rt deQ ke WRHRR thaS@knIUT Ce
onto the surface of the penetrated region to fuse the penetrated region;

and (ii) esmepfibe undeelyingmbsticn ippubsiatigbriefusipledd respgnssrio Werapphcaverred
menmber to fHse %@%@g&gﬁ&@ﬁ%ﬁ@_sn@gﬁgg ugef%e&;éﬁ% Refnast Refdaedid porgbai m 34,

wherein the cau [
is fusible in response to the application of thermal energy from the laser source.

30. A method as defined in claim 23, further comprising the step of introducing
substance through a first fluid passageway of the filling member, and allowing fluid to
flow out of the chamber of the device through a second fluid passageway upon

introducing substance from the first fluid passageway into the chamber.
31. A method as defined in claim 23, wherein the filling member is a needle.

32. A method as defined in claim 23, wherein the device is a vial and the resealable

portion is a stopper.

33. A method as defined in claim 23, wherein the substance is at least one of a liquid

and a medicament.

34. A method of filling a vial with a predetermined substance, comprising the
following steps:

providing a vial; a resealable cap including a base portion substantially infusible in
response to the application of thermal energy thereto and compatible with the

predetermined substance for exposure to the substance and for sealing the substance
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a laser source, and transmtting radiation fromthe | aser source onto the
penetrable surface of the reseal able portion to cauterize the surface. 30
39. A nethod as defined in claim34, further conprising the step of
transmtting radiation at an approxi mately predeterm ned wavel ength onto
the penetrable surface of the reseal able portion, and formng the
penetrabl e surface of the reseal able portion of a material that absorbs

t he predeternined mavelength to, in turn, absorb sufficient energy to

CQUt .eri Zeaﬁﬁiﬂﬂer O Pcedeségabl p%\'f;‘cﬁo%al)\?epl ?ﬁ”ﬁ‘leD%se trtloﬁ aanld: a‘%?% f&s%éth?rlce

within a erein device inafilling
assenbl y wmmbmﬁnngmammmmhmmgﬁnmﬂbmrmkqwthﬂenehmhakm@n@hamnmsemgaﬁhMenenber

and introdugi bstance through th re ealable menber and into the
chanber, &UB%?%HH VEBE‘E%“HH@&H%HmﬁH%F !#'d comunication with the
filling menbgiorftarfilling tiedvial Mgthtihe pradbebAne® stibhimdg haskdisblfrgl thi Rap ABaDer and
into the chanber, and an energy source connectable in thermal

Bi

comuni catleinainernbarfie theadd and Fraingpsibaiantialp @etightsel hewissalrkanag arénber
conpri ses:; 3. base portion formed of a first material conpatible with the
subst ance and defining a substance-exposed surface in fluid conmunication
with the chaﬂhﬁhﬁmahdaaembbéahahk&hmpnmhbmamWemPying t he base portion and
formed of a sec that,is therpmall eal.abl t he reseal abl e
bor 11 onand BREE Bt & £t haRHIaRepkBLIRY FrETRER TN ashifef S7F

i ntroduci pgedeRenmddsianaee;t hrough the reseal abl e nenber and into the
chanber, wherein the penetrable reglon of the resqﬁlable po&hlon is_fusible
in response Nodycing G FrFdcEMERd sHOSHRE SHPuEhle giredls At dMe tRnBRgiPT Qbur ce
thereto taq, gﬁgn1a gas-tight seal between the reseal able portion and the
substance 1 n the chanber upon renoving the filling nmenber therefrom 41. A
reseal abl e neithdrawing tiefidediedrdanmthelcap;rand0, wherein the reseal abe portion is

formed of at | east \HiGieR il ShABP Sk n@ReflBRh UFEAY FosRLHRE bétkion

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.

35. A method as defined in claim 34, further comprising the step of cauterizing the

penetrable surface of the resealable portion prior to introducing the needle therethrough.

36. A method as defined in claim 34, wherein the cauterizing step includes engaging
the penetrable surface of the resealable portion with a heated member to cauterize the

surface.

37. A method as defined in claim 34, wherein the step of applying thermal energy to
the penetrated region includes at least one of (i) transmitting radiation from a laser source
onto the surface of the penetrated region to fuse the penetrated region; and (ii) engaging

the surface of the penetrated region with a heated member to fuse the penetrated region.

38. A method as defined in claim 34, wherein the cauterizing step includes providing
a laser source, and transmitting radiation from the laser source onto the penetrable surface

of the resealable portion to cauterize the surface.
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42. A reseal abl e nenber as defined in claimd40, wherein penetrable region
of the base portion is substantially infusible in response to the
application of thermal energy thereto. 31 43. A reseal abl e nenber as
defined in claim42, wherein the base portion is formed of vul canized
rubber. 44. An apparatus conprising: a reseal able nenber as defined in

cl aim40; and a device wherein the reseal able nenber is nounted on the
device in fluid communication with the chanber and formng a fluid tight
seal between the chanmber and the anbient atnosphere. 45. An apparatus as
defined in claim44, further conprising: a filling assenbly, including: a
filling menbsy A efetipringd defideddntdiaim &4 efatthdr! @mpeisiver thasttpi oft radmiting t he

substance through the reseal able nmenb into. t h : t
source couffli@Pnid 3| RPEH*EB rHrE%f‘?r?j'H‘ 'rVYE}aYggH!étﬂfq%ltq ?%goceﬁﬁat%’g éqrgqu gpst ance

i ntroduci Rge {Re1HUDSABS antiToRMEY thegenbirddlé BEf7E Thete REMAIHLNY forlibieothanber ;
and at | east one energy source coupled in thermal conmmunication with the

reseal abl enaterishiut absorbsape pyddatgrrained gipvelengtih e, ir grambspro HEIGIES 6858V e

portion penetrable b filling nmenber and fusing the penetrable region
to forn1a?%§%¥$18%? §gg %betmeen the resealable portion and the substance

in the chanber. 46. An apparatus as defined in claim45, wherein the

filling nmenber defin a first,. fluid pas eway. coupl.ed .in fluid.

communi cat i oft" trﬁseﬁﬁgles'ﬂ?ﬁg'i’%rngoé S§glﬂﬂ’gc sf’%ﬁ(}‘g“? n‘ﬁ%ﬁ@cf’lﬁaénqeﬁé)fsau Stance

t her et hr oygarandnd Ak@ct e MRABRDEr & faNfk asea®enthdddng a fikingagewsyt fext endi ng

adj acent to the first fluid passageway for allow ng the passage cif gas out
a

. g call
of the chanbrtinpdhe reserletlacmenper fed dilpdpsinge tuheipRgenthrough the Tesealable

member and into the chamber, a substance source coupled in fluid communication with
the filling member for introducing the substance through the filling member and into the
chamber, and an energy source connectable in thermal communication with the resealable
member, wherein the resealable member comprises:

a base portion formed of a first material compatible with the substance and defining a
substance-exposed surface in fluid communication with the chamber; and

a resealable portion overlying the base portion and formed of a second material that is
thermally resealable, the rescalable portion and base portion being penetrable by the
filling member for introducing the substance through the resealable member and into the
chamber, wherein the penetrable region of the resealable portion is fusible in response to
the application of thermal energy from the energy source thereto to form a gas-tight seal
between the resealable portion and the substance in the chamber upon removing the

filling member therefrom.

41. A resealable member as defined in claim 40, wherein the resealabe portion is

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

42. A resealable member as defined in claim 40, wherein penetrable region of the
base portion is substantially infusible in response to the application of thermal energy

thereto.
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47. An apparatus as defined in claim45, wherein the at |east one energy
source includes a |laser directed onto the penetrable region of the
reseal abl e portion for transmtting radiation thereon and fusing the
penetrable region to forma gas-tight seal. 48. A reseal able nenber for
sealing a substance within a chanber of a device, wherein the device is
fellable in a filling assenbly including a filling nmenber for 32
penetrating the reseal abl e nenber and introduci ng a substance through the
reseal abl e er_angd int h [ rce. in
o d commun Eat TEREaNe i sk oF A REST mind a2 PO AR T SRYRERAIEAEE Fance
t hr ough t heéviicddizedgubieaber and into the chanber, and a | aser source
connectable in thermal conmunication with the reseal able nmenber, wherein
the reseal abl e nenber conprises: a body defining a predeterm ned wal
t hi ckness i Har\B%BPRIAt CBPFSHE t hereof, a base portion formed of a first
materi al compatiplos Whhbetd@cAHash 3nGE 481hadef i ning a substance- exposed
surface in fluid comunication with the chamber, a reseal abl e portion
overlying thelepwsewherei die agsdaldelti membera ipermttedpra thegiiemce intflyid
penetrable with. the filLli r fﬁh i bRt e BLAEQYEN, and
i's resea|§8?8“?5£‘§}%%%%%h F?gggQ?thgnéggg}tlth%y appfyﬁhé %aser
radi ati on the ombieheatrhespheresour ce at a predeterm ned wavel ength and power
thereto, wherein the penetrable region defines a predeterm ned col or and
opacity that substantially Ebsqrbf,tQE %a er radiation at the predeterm ned
wavel engt h ahd Ak aRpeENLS afalefinedip cfaiy 4 lUBACTHOMPHEN ST edet er i ned wavel engt h
and power toahﬁ&g%&kﬁ@htﬁuﬁﬁﬁﬂg the aperture formed in the penetrable
region thereof, and the predeterm ned wall thickness substantially
prevent s t hea filiwgagpentst faripenetpting thegrseplableandmbns ghd iModugipg His FabsANGS
conpri sing,_a reseal %Eﬁg ] i.n claim48; and a device
wher ei n tﬁ@ﬂ%%g@gﬁgﬁ?@“ﬁg erpégﬁﬁggﬁ%ggﬁgﬁtthe device in fluid
comruni cat i of substahct heuchamwogled andifio ravimngingcafibuivdtit itghfillmgahedhbirwoen t he
chamber arilr?troducing the substance through the filling member and into the chamber; and

at least one energy source coupled in thermal communication with the resealable
member for applying 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 chamber.

46. An apparatus as defined in claim 45, 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 chamber, and a second fluid
passageway extending adjacent to the first fluid passageway for allowing the passage of

gas out of the chamber upon introducing the substance therein.

47. An apparatus as defined in claim 45, wherein the at least one energy source
includes a laser directed onto the penctrable region of the resealable portion for

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

48. A resealable member for sealing a substance within a chamber of a device,

wherein the device is fillable in a filling assembly including a filling member for
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t he anmbi ent at nosphere. 50. An apparatus as defined in claim49, further
conprising: a filling assenbly including a filling nmenber for penetrating
the penetrable region of the reseal able nenber and introduci ng a substance
t hrough the reseal able nmenber and into the device; a substance source
coupled in fluid comunication with the filling nenber for introducing the
subst ance through the filling nmenber and into the device; and a | aser
source connectable in thernmal conmunication with the reseal able nenber for

appl ying | r..raciation th I r.m.ned vel engt h ower.. .t hereto.
3551, " e BE AL el R BT SRRLRED SBHENS Bk IR RN S o
sour ce f omenstieennd o g dhambpenasubaiice sowge csupddd inhtuid esealuakehomenber

prior to penetration thereof by the filli menber.. 52. An apparatus as
def i ned ir‘ihecﬁe”iﬂi“%w@ﬂ%eﬂﬁ%f’éﬁ“ﬁhf g G sibaenenihdudh e Tung fieals SREGHbE° 55
An appar atchgmies, Sef 4 ek idur&! @nMddble WBEMhA) bhthunddiieh WoM HOWERable

sterilizes the penetrable region of the reseal able nenber within a cycle

time of appmdervdiestiy the/rosealablegprinbesgompisesippar at us as defined in clai m 50,
further conprisi £ ¥ e [ : t illing

menber for i%?@%ﬁ%gﬁwgi%ﬁ%déﬁﬁg@gﬁgéﬁﬁggﬁg%%gléﬁ%ggéﬂggﬁaégﬁg%gz? F%ugh t he
filling mpoben famekdiaftadirstmeateded vbapatibdaitiatheeooatahct bud defpassagdaayce- f or

allowing fluid to.flow.out of the .char . .55. Al t us. def.i ned
oo o3, st bitnar 8l i S AL Shodi ot * R AR E B e T g
menber. 56he HkcapPasRtHS REn@efd ?ad:tﬂabnecﬂegiiomtﬁﬁ, isWheeeible tWig thdbsliiagce

source contains a preservative-free nedi canent, and the filling nﬁnber i's
adapt ed t angmpher &9l fen aReaperture therethrough, and is resealable to hermetically seal the

aperture by applying laser radiation from the laser source at a predetermined wavelength
and power thereto, wherein the penetrable region defines a predetermined color and
opacity that substantially absorbs the laser radiation at the predetermined wavelength and
causes the laser radiation at the predetermined wavelength and power to hermetically seal
the aperture formed in the penetrable region thereof, and the predetermined wall
thickness substantially prevents the passage of the radiation therethrough.

49, An apparatus comprising:

a resealable member as defined in claim 48; and

a device wherein the resealable member is mounted on the device in fluid
communication with the chamber and forming a fluid tight seal between the chamber and

the ambient atmosphere.

50. An apparatus as defined in claim 49, further comprising:

a filling assembly including a filling member for penetrating the penetrable region of
the resealable member and introducing a substance through the resealable member and
into the device;

a substance source coupled in fluid communication with the filling member for
introducing the substance through the filling member and into the device; and

a laser source connectable in thermal communication with the resealable member for

applying laser radiation at the predetermined wavelength and power thereto.
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preservative-free nedi canment through the reseal able nenber and into the
chanber. 57. An apparatus as defined in claim50, wherein the filling
menber is axially alignable with the penetrable region of the reseal able
menber for penetrating the reseal able nmenber and introducing the substance
into the chanber. 58. An apparatus as defined in claim50, further
conprising a sealed, enpty device ready for filling in the filling
assenbly, wherein the seal ed, enpty device defines an opening, a

reseal abl e nb i eni-ng s

reseal abl e 2§%b§%E@Exgﬁg%gé%ﬁﬁgfﬂéﬂ&ﬁbﬁﬁ n é%ﬁbrg?ﬁégggﬁg%?gggﬁpﬁhﬁﬁlaim
58, wher eisreriliniag sieapaeiraldeaptgjordefithe eeseadables tnembki péut th petduatiap flereofiby on of
radi ation émﬁieto. 0. An apparatus as defined in claim59, further
conpri si ng"a " BEMSM N source for sterilizing the sealed, enpty device
prior to filling with the substance. 61. An apparatus as defined in claim

60, wherein ihe Anashpald@NasS@HIe8 ih Tlaiml RS SFher&® Wi fidiafion shaRe M bt lhded

radi ati on at a predeterm ned wavel ength and power onto the penetrable
regi on of spiee.reseal abl e nenber of a sealed, enpty device for a
predetermned cycle tine to sterilize a surface of the penetrable region

of the rese bl I t. . Ntd,0 j Jidld R

t heret hr oug?l%.ﬁﬁ%.g aﬁﬁs@%%ggg{etﬁﬁgde{g Cgé@isgég'ﬂigﬂﬁ&gﬁhgiﬁ%l%kn é\?ﬂ%ﬁ el n ? Sethe

pr edet er mpaedrablecilegiohi afethe sescalpple axemtsdr ediyhid /a2cyskecomd . of GRpro&’imaplyal/at us as
defined in claimb50, further conprising a device filled with the
substanceﬁa%ﬁarein the filled device was previously a seal ed, enpty,

sterilized device that was filled by penetrating the reseal abl e nenber

with the filiing, Qppdans ANEkAngl (PN B fuliing c§MB§§iﬁ$"§¢Ir§th}'M9ﬂséé&&a§i I'1ing
menber and into the chanber. 64. An apparatus as defined in claim63,

wher ei n t lvatehding defougy theefilting imearbenfardsiseduetie the Aeisapt Eomelie SHOIHAE was
reseal ed %Xur%g ﬁirglpg%l thé "f)ﬁlﬁn%r\ng%bér%ﬁﬁ inth "iii% @Haln%@r, fafl(ﬁo g]SE(!?J%d lfﬁﬁ@ Eassagcway

for allowing fluid to flow out of the chamber.

55. An apparatus as defined in claim 51, wherein the second fluid passageway is

defined by the filling member.

56. An apparatus as defined in claim 50, wherein the substance source contains a
preservative-free medicament, and the filling member is adapted to introduce the

preservative-free medicament through the resealable member and into the chamber.

57. An apparatus as defined in claim 50, wherein the filling member is axially
alignable with the penetrable region of the resealable member for penetrating the

resealable member and introducing the substance into the chamber.

58. An apparatus as defined in claim 50, further comprising a sealed, empty device
ready for filling in the filling assembly, wherein the sealed, empty device defines an
opening, a resealable member covering the opening, and a member securing the

resealable member to the device.
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source thereto. 65. An apparatus as defined in claim®64, wherein the filled
device contains a preservative-free nedicanent. 66. An apparatus as
defined in claim49, wherein the device is a vial. 35

59. An apparatus as defined in claim 58, wherein the sealed, empty device is

sterilized by the application of radiation thereto.

60. An apparatus as defined in claim 59, further comprising a radiation source for

sterilizing the sealed, empty device prior to filling with the substance.

61. An apparatus as defined in claim 60, wherein the radiation source is a laser
source for transmitting radiation at a predetermined wavelength and power onto the
penetrable region of the resealable member of a sealed, empty device for a predetermined
cycle time to sterilize a surface of the penetrable region of the resealable member prior to

introducing the filling member therethrough.

62. An apparatus as defined in claim 61, wherein the predetermined cycle time is

approximately 1/2 second.

63. An apparatus as defined in claim 50, further comprising a device filled with the
substance, wherein the filled device was previously a sealed, empty, sterilized device that
was filled by penetrating the resealable member with the filling member and introducing

the substance through the filling member and into the chamber.

64. An apparatus as defined in claim 63, wherein the filled device defines a resealed
penetrable region that was resealed by the application of laser radiation from the laser

source thereto.

65. An apparatus as defined in claim 64, wherein the filled device contains a

preservative-free medicament.

66. An apparatus as defined in claim 49, wherein the device is a vial.
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