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| aser power so that a significant proportion
closure or plunger may then be sealed by heat sealing, e.g. using a focused laser beam.

Known elastomer materials present problems when they are used as a material
for the closure part or plunger disclosed respectively in WO-A-02/064439, WO-A-
03/028785 or WO-A-04/08317. For example known polymers generate smoke as they
are heated by the laser beam, which may contaminate the contents of the vial. Known
polymers also have a low diffusion of the laser power so that a significant proportion
of the laser power can pass through the closure or plunger to the contents of the vial or
syringe, possibly damaging the contents.

It is an object of this invention to address these problems of the state of the art.
Other objects and advantages of the invention will be apparent from the following

description.
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neck, making them suitable for sealing against rigid surfaces, such as the mouths and
necks of pharmaceutical vials. A preferred type of SEBS elastomer is that available
25  under the name Evoprene™ for example from Laporte Alphagary, particularly the
SEBS with resin modifier materials available under the name Evoprene™ Super G, in
particular Evoprene™ Super G 948, Evoprene™ TS2525 also being suitable but
having a less favourable water permeability than Super G 948. Other suitable SEBS
elastomers include the SEBS-styrene butadiene styrene material available under the
30  name Cawiton™ , e.g. the SEBS-SBS material Cawiton™ PR5947 available from
Wittenburg (NL) and C-Flex R70-001 available from CPT (USA). SEBS elastomer

materials with similar properties to these would also be suitable.



necks of pharmaceutical vials. A preferred type of

SEBS el astoner is that avail able under the nane
weropoene(t m f or exanpl e from Laporte Al phagarBCT/EP2004/008703

particularly the SEBS with resin nodifier materials

avai | a§Mtherdyresof bass Thihwarbe predntor exgreplp styrage/ugpdiene/styrene

p LeMl ar . Evoprene(t er 94 E t N g
SRl PR gl Pl AR GRS s
PRIdERBpblin¥rst han Super G 948. Qther suitable SEBS
el astonersS include the SEBS-styrene butadi ene styrene
mat er i dlhegokiutaabinepautsdsrlaunéo thastason mwiiahpf the igyention. The
t he SEBS.SBS material , Cawiton(tm PRS947. avai l abl e from

S WPRIBRGT BEURE ] cant ehpetly RAbe TRyLr] Gire VFsfrein?
( 58beSRBer oA HafdBiitedBY &d RIcirdd MbBteSibIhh®d is principally the
properties to these would al so be suitable. Ot her types

ofcolvas ef theBlasteyeb thatissgdspohsibledriilip labsorption coefficient. The colour

t. but adi / st " SBS" i -bl ock .. .
DR 5o GG Lr B e T Ped bR B st 1
("iSBBRvd thal KAtk GARRMAE' than hBRokal RHlBRby béBRfpoAant
colour to the elastoner material of the invention. The

10 priagerinyefminavg thg absocmtiamnoeffivhant.dyt b grayeatmir issuitable.
l'ight certain w?vgtlrenth.is absor hed rat{]wjgr%tthan ed
transni he SglopAnt Fe T gy GProBrisRs AETE RNt OQ ALK 9 pigments mixe
PrifRfd BaibdmtB8alCPhOM i@ mAiBGa18s 8BRS pdifiab: \ivhﬁ'ich can be

responsi bl e for the absorption coeffici'ent. The col our
i mpapventied svithothe elastbineal Suph cvlotadtstanacornienlyeséedimdhe field of
absornption o(ﬁffi Ci, e|i1t .1's _achi eved. bel i eved

It i .
t FBANUERSHT O bPO TP dficly i elpSteRER PEAGHCIE SRt ety P pggpent
15 b%ng Pgrﬂeﬁﬁgfehgﬂts h&wh H the B3 Len BRI NE iAPIHAL Pldcess in
coefficient, but a grey colour Is suitable. The
c ahis dichinb ppepates adidbyr mapbatslest adgfingdeolbunanddomiontposition

of pigments_mxed with a carrier terial. The carrjer, .
et el A qasilsle teptodyoed, gt Vr@mwn@ﬂnsc@ﬁstﬁéafeg HbB dFféned ratio
Wit I ed

il 8 O S SRLPHEE to Bl s BRI Bt BleprRRTIEL ot

el ast oresuitapleqdgaést hanthetdney-gicxi eoleurdfanfing$dA7C and similar grey
carrier material _is known in the art a

20 - i gergagictelour; The RanfoneMpighing Spﬁt%é@&% S ¢ pysteng shared world
to.- 0 t . ;
aﬁ’gﬁé &9 ﬁ{ef%%gll‘fc?%lgsﬁhwgh%ﬁ% %Qloﬁ{s 13%9&5 poEch %%g},j 5'% 65C,

or-co can easl |y De reproduce

t 366QNMPTIC) 35550 Suimblyarhatiah of pigtetlBfmayetbnipaist @ niixtute af the
bul k of el astonmer to produce an el astoner

B S (ETRAL RO hIaTe (Y igsibt digbon black), groen
9 rﬁdﬁéa?l?%o&?ér %H{haig%%n?&ecg§ N1988-33 -%5 Qi'lcl Blue 99 %%/pically
25  ultramarine blue). These pigments are also standard nomenclature in the art, e.g. as
referenced under their INCf name. It will be apparent to those skilled in the art how to
prepare a pigment of colour Pantone 5497C or a similar grey colour using such
pigments.
, Various suitable carrier materials for TPE’s are known in the art. For example
30  ethylene vinyl acetate (EVA), low density polyethylene (LDPE) and polypropylene
(PP). Appropriate carrier materials of this type for a particular base TPE and for use in
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25  masterbatch comprising an LDPE carrier with 15 — 20 wt% of pigment of a colour
Pantone 5497 or similar colour, e.g. based on the mixture of pigments listed above.
The absorption coefficient relates to the thickness in mm of the elastomer
material in which 99% of laser radiation energy incident upon a surface of the
elastomer material is absorbed. If the laser radiation is absorbed too close to the
30  surface upon which the radiation impinges then the surface can become too hot when
used in the principal intended use outlined above and smoke and other pyrolytic

decomposition products may be emitted. If the laser radiation is not absorbed by the
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| awsenCa of snyahatesblitetvéen\the kgt guide and the mstrument may be deﬁned as
Pi. Material of measured thickness L may then be positioned between the light guide
and the instrument and the laser power detected by the instrument may then be
measured as Pt. For accuracy the measurement may be done repeatedly with one layer
of the material, giving a Pt', then with a stack of two layers of the material, giving a

measurement Pt%, then with a stack of three layers of the material, giving a
measurement Pt*. Two values of Ol may then be calculated by the relationships:
O;1=-1x In (P_tz)

L (Pth)
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surface, in the relationship: -aL Pt = P x exp Were
is the absorption coefficient and L is the thickness
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In a further aspect the present invention provides a closure for a
pharmaceutical vial made wholly or partly of an elastomer material as described
above.

In a further aspect the present invention provides a plunger for a hypodermic
syringe made wholly or partly of an elastomer material as described above.

The hardness, elasticity etc. of the base TPE selected for use in the
manufacture of such a vial closure or syringe plunger may be typical of TPE’s
presently used for closures and plungers. The base TPE and all other components of
the elastomer when used for a vial closure or syringe plunger must be compatible with
medical use.

Such a closure or plunger is preferably adapted so that a vial or syringe
provided with such a closure or plunger may be used in a process in which the point of

a hollow needle is passed through the closure part or plunger so that the point is

within the vial, a fluid contents material such as a drug or vaccine solution or

-6 -
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s ytasprgevall, prejenbldhd whole op theedesats martrie giada ofitfiecherineplastic

f %Ic'aise)lmeer m-la-llgeei“ia‘f loP e rinevegggn, %!) l‘fﬁ‘aggrpuncture hole through the closure wall
formed as a result of filling the vial using a hollow needle as described above may be
sealed by thermal sealing, e.g. using a focused light beam such as a laser. The closure
wall normally extends across the mouth opening of the vial. Typically the closure wall
of such a closure has a thickness ca. 2 mm. Such a closure may also comprise a flange
part to form a seal between the closure and the rim of the mouth opening of the vial.
Typically the closure wall of such a closure has a thickness ca. 2 mm.

Therefore the invention further provides a closure for a pharmaceutical vial

having a closure wall comprised of an elastomer material such that when laser light is

directed on the outer surface of the closure wall 99% of the laser power is absorbed



of the latter two aspects of this invention may be
constructed in the manner described respectively in
wOD0A00UID8317, WO A- 02/ 064439 and WO A- 03/ 028F@BEP208416)8703

the el astoner material of this invention nmaybe used as
¢ AR hT & SRRl S dpser SaEfo PrRjEabiyvjithin 0 — 2.5 mm
cl I r 1 i _
MBS LR O kB ks 48 SRS, 1
ent.é nahy, with fhbeffestas noiting im etdrial. Tk eldsiosndr my:Reridl ofthe

as for exanple disclosed in WO A-04/08317, A closure
of Presenkinyeniiomproyidesthe pdvpatnee St pader peadiatiqpdiarp g fpqused 980nm

5 COBEULL AR ORI 0. XL R

medlgstdmearmatheal ehaBtfosare. drafi@rdaad. 502 debunds /gt dedbnd Haximum
described as the "closure part" in applicant's
Worradigien gad sets ap eppligayidout amissipn ob fgRifisantyaniitiesrof
0 D | . :
P RapisfERlds Sl ] RS 88 RIS AERGFR P apge that when
o blosyae Malldefictpa dbire 15231 dohedrtioasl tiicRhesk @3S ta. DBnm a
upper. surface of the closure wall, preferably the

10 epjicghigibla amaqungoldaser popien fyieably\less filean Yo mayaenetrase through the

Clc‘i’és‘d?eeﬁo%%c%tkesin%%? of the thernoplastic el astoner
material "of the 1nvention, so that a puncture hole

t hr ougTHehol iR & Wirgharakdect ME Fﬁ%ﬂelﬂinﬁ:nﬁﬁﬁ Efotvidéfs afdldsutd@r a
the vial using a hollow needle as descri bed above may

bephsamacsuties) vish ot awlungenfor adypedegmicustinge, made sl or partly of a

i uch as a | aser, The cl]osur lI. normal |y 0

o P BRI SUEC R RurrRSE il R SRR G Pt esotian o
15 TyRpbfeaiblyletshBadRspricriiay les@thah 294) of164A5ME 6f Waveléhgth 980nm

thickness ca. 2 mm Such a closure may also conprise a

f |af decigent pover Ypoirh VA psiesitatds dhmppgntheletosuteds ueash dinglintemior of the
rim,of ihe nmout h opening of the vial. Typically the
clvé%ll?FQWFﬁ' of such a closure has a thickness ca. 2

M TherefeRe® elafiBmiei@RthRNcAIrhE bnPEQNPARHR 6 LENLE
for a pharmaceutical vial having a closure wall

C lgstanger dnadériad precdsakitcossed abatteer i al such that when

| aser I.i,ght is di,rected .t.he outer surf of the. i
20 closurd }&éﬁqsuﬁga%d m{gﬁéof t?x‘?épv may eé%%%ﬁ’déﬂ%#?‘%i igvolving
0-c%nyelﬁioﬁ%lmgt%dg;ﬁoﬁlﬁﬁ@p&&%s&w er surface, preferably

within 1.0 -~ 2.5 nm1 preferably 1.5 - 2.2 nm 1,

i deal | ynadunthaygspecooflthrinvehtias a parvetsds andvidedefdr ingroducing a
1.4 - 1.6mm 1. with the effect of. r];eltingthtg .

et BRI 1019 ReY il ICRPERBE: BRAYIGMEA Vigkhaving dpeuB epening closed by a

| YRt iR AL ESS ptagh%gaéj%ﬂﬂ)tv@&%dienﬁfougﬂ #RY closure, introducing the
irradiation froma focused 980nm

25  substance into the vial via the needle, withdrawing the needle from the vial and
closure, and sealing the small residual puncture hole in the closure by heat sealing, i.e.
by heating the elastomer material of the closure adjacent the puncture site so that the
material fuses, e.g. using a focused laser beam, then allowing the material to cool and
set.

30 Suitable holow needles are known in the art, but preferred hollow needles are
disclosed in PCT/EP04/004501.



| aser of power |ess than 20Wtypically 4 - 10W e.g.
ca. 8Wthe thernoplastic elastoner material easily
wo omemily. after ca. 0.5 - 2 seconds, e.g. 1 BEDBPIH04/008703

nHX|nun1|rrad|at|on and sets on_cooling w thout _
em ssi dR agretemrehiormeofihis gipsassithe beatige of Bieredapiaragrivpgjorial of the

208 it RS ABRAL B i lonaF 6L 1R b fiseqing eser

i Shghf peeferablyefbtised,aintd thie kadaser m$r1a¢ adj aé’en@fﬁ@ﬁmcture site.
glble ampunt of | aser power, Blcall | ess than
y

penleser beammpciayh aﬁ)ﬁﬁr%le@%@a@ @W tm@ﬂiyﬁhelow e.g.
5 . %ﬁ&élginorﬁmﬁ \)ﬁg\g; §%1lte{:ﬂ>rl}§lthe lﬂs%?l?é’ %.vr?;azxgﬁfel SO of nominally

nton provi oSUre

v I%bnmolaﬁrsrﬂﬂﬂihg eypefaps ccﬁmﬁb‘@&@l@faﬁh@abiié’é bNee - ii&ed diode lasers,
whol l@ﬁﬁ or partly of a thernoplastic el astoner

deyIg; P uEpuE i e range 906-10Aum meaUWh@thel peecsss of the

f I bl s.tha
B S ST SRt TER e o
P @oaEtuteite FodNupabREdiIesf fifhe Wﬂ:‘hléva @n&ﬂn@é@' tﬁe ERstb8RFMaterial
the interior of the vial or E_ﬂunger Preferred

10 elsueh batthrongh af leastpartof thmthiskness ahthecospussthe insitsd E]tastomer

mat eri a discussed abov
o g 0T mr B nofl Sl R 458 SR be fpiied o
b0 8 Spdt Y ﬁirﬂérﬁﬁ)nqpﬂll eNbicRRly DNI-ELD] B 9K Whebam direction
processes. In a further aspect” of this invention a

p P@élé%%lrfa@e pf o icthsuref Brefarshly Swaeeagf the spev it gmater that thearea of

L RE 3%, R L 0P S D, B0 B e,

15 anheb btk‘férﬁllﬁ?@' o nidik BHEE gtdafr AR Eh doﬂﬁftlgﬁéjgfe Nehstdafer material
substance into the vial 'via the need| e, raw ng

t meayheagaised forapmwitable tezmlaﬂratamdn@kwﬂ pEits meltinggalnt dgrihdea. 0.5 — 2

L I O CA NI TR

ClRstehRr ARAtRRERadRBHR lf)ﬁﬁétﬂlreeslté 'rﬁa?el%q?éaaglzlrred 'ﬁlsjfﬁgna su]hable

material fuses, "'e.g. using a focu
altf#lmﬁr«ﬁgretshmonmreh@ edulpmerrt ostd taparferh theSirbéaabimay be e
c kno he art, but preferred holl ow

20 E8fEE i G et alab R emeeriteg: Doasor 1 n o
pr ef er KHaH1P EH@p%cets@hﬁ%l BE B&ESiTheli R BB AT gv1t‘1)1f1tstJTc?sure being

el astoner nateri al
conveyed on a conveyor system into a position adjacent to a suitable source of laser

light, for example an optical guide to direct and focus laser light onto the closure. A
suitable form of conveyor is for example disclosed in WO-A-04/026735. Whilst the
25 vial with its closure are in the position adjacent to a suitable source of laser light the
source of laser light and the vial may be relatively arranged, for example the conveyor
system and the source of laser light may be relatively arranged, so that there is no
relative movement of the closure and the spot on the closure at which the laser light is
focused. For example the conveyor may convey the vial in a conveying direction, and
30  whilst the laser light is directed at the closure the motion of the conveyor may be
temporarily halted, or alternatively the source of laser light may be moveable by

known means so that there is no relative motion in the conveying direction between
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cl osure adjacent the puncture site so that the
material fuses is done by directing |aser |ight,

wpe@betad y focused, onto the el astomer nateriBCT/EP2004/008703

10

15
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adj acent the puncture site. Suitably the | aser beam

nepe pageEe ang digespot @S@GPMWGZOS?@%%@S%II&N is foeyapd. g.
oG BhiN DRIy Pt B Ontigbl ok PSRy B BV petween the

t Y§o@rodIof lzenidt ahdkdch a&wﬁvéy@b tcCotitrget 1&@6 light! ffrh 8a@Hing the

di ode |l asers, typically having an output in the range

9 BUOSHOOTHSAPt WHGH r@mlreﬁ pithe parporeeksssling the pensturesitei on

such a Ja a

o | ATC RO G eRe PRl Bl P B pectig? T Rehgiedhroueh

| engtlosat tid 4ea 60thalokay enrbBiH Whigh ®e Ad81 eeé %S;sa@s‘r%efm ably the
materi al such that through at | east part of

t Hingkeneer soffaehel the elosire, mone pnefbtably addoatbe glmtme om elmffmle of the

f th t t he

et inagrr s B R aREaS raliior A Bied Ginln forieoR beam (-

2, beRief RHRBbY. zQs&lta‘olelprgcesHml AL DR ttﬂ@o@c@@sﬂﬂnﬁté Sttt Qﬁsme and
on the surface of the closure. Pregerab ly the area of

t haaldpbr exemplealatctnsed P CT/RE0MOE &7 B, irt Wbmb windt comweyed into a
hol e . at | east eater a a

" ShE10e5 lrlofise PBited 3 BT pitu B op M T ridaeting s
Oredai&ed oleiBhe ShtbsuEORGb kRIS e B RLAS h ATBE W TRERE lh%ugh the
may be raised to a suitable terperature in excess of

i todoswred-ti ng point during ca. 0.5 - 2 seconds exposure

to suc aI eam Duri process.th e
t enper EPERDN S PErcssy BHER BRedTape R Gadised frig the vial via
PUREhAHAE:, ﬁietlﬁteﬁﬁ:y offe Vﬁ?ﬁs%&ﬁe Y nggef@rr&i"f HARIE®he process vials

tenperat Uure sensor, or the equi pnent Uused 1o perform
t hveitlpther eswutimtoded bp rtiecdbsunesatre provaled oithetheir ln’ftmors sterile by the

sui t abl e. t.empe itably the process ma

oS n Lt T abPlieon lenes BEGHS Tieh R 0315953.0 filed
c n

R BRI SIS ) A
opuclctiat theincherlded vdals end claswded are sigrileaden the ghlks and bbsﬂh’ee are

GGG 5 5 S 2B o T sy i thisdnvention
C'a?éélﬁﬁb%rfﬁrﬂh‘ikﬂrpges 03| tion adjacent to a suitable

source o aser it the source of laser light and

the vi dh arfmyhebespeet apiocedsys proviled &t infreducrgaqubstahidednto a
conveyor . system and the source of | aser Ilght may be
ré wﬁwvwg%@wm% Proyading g eyiangediaxingraduagoy af this

Wi ﬁ%ﬁp{g‘, éﬁ%sﬂlgg h?lllcgfz #Ee%léaﬁgolfgﬁ‘%hesﬁﬁhge? nm{rgguc%got?lg &bs@at.nce into

the vial via the needle, w1thdraw1ng the needle from the syringe and plunger, and
sealing the small residual puncture hole in the plunger by heat sealing, e.g. using a
focused laser beam as described above.

The invention will now be described by way of non-limiting example only.

Fig. 1 shows a longitudinal section through a pharmaceutical vial and a closure
made of elastomer material of this invention.

Figs. 2-5 show the use of the vial of Fig. 1 in a filling process.

Example 1: Elastomer material compositions.
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focused. For exanple the conveyor may convey the via
in a conveying direction, and whilst the |laser |ight

w0 200dior4aee ed at the closure the notion of the PONEPR2004/008703

10

15

may be tenporarily halted, or alternatively the source
of laser |ight may be noveabl e by known neans so that

th mehald tirom § [Te Cor, ' i TECtion
be@ \/\’/g“éﬁnl%Sl ﬁgﬂ) 2I oks\filﬁsclte&gﬁ t he s%g?ﬁ%n t 1(?{ g%é‘é‘{ﬁ'?"?ﬁ’at 'Plgment
i @ast TPH ader Iwgthg is|focused. Conhveniently an  Colour

g—am optical shutter may he
r@y Ederienset v the soul &Af |aser|#Pght and s|Bantene 5497C

o gbstruct laser light fromreaching the
cl osur e except when requiired for the|purpose of

se@h Engpree pumMg ure sitegpyxeferablygpn this propgsisne 5497C
before the stlep of passimg a holl ow peedl e through the

cl B%A8 the area of the ¢losure throligh which the

eette i sto s;—prefetably—the—entire—outer—sprface
oﬁnggW596sur§; nor e prefzxg%%y al so| the entire pigmene 5497C
WwiHsge o©f the vial, is sterilised by exposure tp
adiation. Alpreferred radiation is electron beam
"@ph€dity radiation. A suPbbhbtapyRnecess for Pantone 5497C
gfﬁjbésing tthe outer sufface of the|closure and via

0 ]exanple di scl osed|i n PCT/ EPO4/ 001752, in which
vials conveyed into a shi ef ded enclosure, exposed to
el ectron beamradiation in this enclosure, then
conveydd tlost Erfimplee thertabos ustembe irod gratl® suitbRiXoPfise in a
passi ng a.hol] ow needl e through the closure.

| HEVYCa Hiat HPRIrpRsesyRPLiaddT R tha syapkap idigatad teow. In each
' 'ﬁfaﬁ‘%‘l’é\i@g lcbl'ah&nt lbﬁsti\ég)% ch\allé gorl}leﬁoeseg oF 9’%’2’?1&%62 ]gorlpﬁ(téuenrdleg szith the

of t 'S sterl erred
prpdgreas avihalisdivdtécpighent loadibg. 16 egdm@%ﬂwtﬁefpe%rﬁé&wﬁﬁ& up of
e

nNn-~—~=

are provided with their interiors sterile by _ _
pribcRiggenis st Se blark 7+ sreerPCmdiplye 28 i suitablel puppartigns to achieve

Prd, Op.i f hl ed.08. July. 2003, .in
bithEPrdne 1497 cLi3up 34 BekR dnlic B Mikiethasth 533 Rade i py =

C @oghinidréiniscotoigdnt chboldtRr t¥bg Besly baliss ke &rQ8UhSSrial suitable
are sterile, then the vials and cl osures are assenbl ed

i foruse i pharmpgerdisel Wyl cdosre andraivian thy Rempousdesiseeference as
n%gﬁ&;als of this invention are suitable for this
process. h a further aspect a process is provided for

i ntroduci ng a substance into a hypoderm c syringe

conprising: providing a syringe having a plunger of
tl HE% Now entBase elastasémg |a hol | cWompewdidert hr ough tMiasterbatch Ref.
pl unger, introdqung t he substance into
supplier

(D Alphagary (GB) Polycolour Plastics (GB) 31622-M2

(2) Alphagary (GB) Polycolour Plastics (GB) 31622-M2

3 Wittenburg (NL) Qolortech B.V (NL) Masterminds PE

| Green 60-11.3570
4) CPT (USA) Clariant (USA) PAS5497 Misty green

The compounding procedure for making up the colourant Masterbatch and

then compounding the base elastomer with the Masterbatch was entirely conventional
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the vial via the needle, wthdrawi ng the needle from
the syringe and plunger, and sealing the small

WO e®bdualo puncture hole in the plunger by heatPGEEP1004008703
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e.g. using a focused | aser beam as descri bed above.
THa theslesternerariyAl Tequiowndns wae setthas 98 %pyf larey peter of 8W at 980nm

AP o5 Db B A SE R . o
TS D oM g A i e

process. Exanple 1: Elastonmer nateri al .

c cilgstranerivoasdakemeadis ebganptiqusese Eidient OhwaamepsredrVignteng blends of
w % Pi gnent Base TPE W % Col our (1) Evoprene 1.48 EVA.
40appelegpmenynizte splpwianiapagerpatyh weepthem eompargdgy/withyarious
Pant one 5497C TS2525 (3) Cawiton 8.2 LDPE 18 Pantone
5437©rEREPA pf the myst@bice andthpabsayptogy¢asfiecien fX foreach blend was
5497C R70-001 In these Exanples the base el astoner, in

a 1HERMRA S aloddPho (R hgdid % MasteidARNTBERW idle. Fioh this graph and
cl osure, was supplied fromthe suppliers indicated

bedagd or the BRENLEXBEPD]a® 4 Efingh@ OF BiNe Matnedral efistesbatch could
conposed of the carrier conmpounded with the pignent at

t e i feeingdh Pl SsBM bbdofRbnBefficRAE B Exanpl e the
pi gnent is made up of the pignents white 6, black 7,

green TEa3A@f tHelgastindrinfetidl oot Bxpipdeor + U0RAS ah @baghticy e
t he Pantone 5497 col our. In each anpl e the

Mok Eichat ONasRFinBR BifoveR Y. 185 £RNTRY; ¢dsef 18R lo@Wadlbngth 980nm,
conpounder using known grades of the carrier materi al

S Uhéaatiled ubiRE thisRethBd deRABEIBLNY] il 8DYVdfahclCla8& Uit Apower
gi ven the Conpounder' reference as below. Ex. No. Base

e| ¥ teasabs inhig dlhickness efrtbe elestomet material. This resulted in melting

of the elastomer material adjacent a puncture hole in ca. 1 second.

The elastomer materials of Examples 1-4 could easily be made by injection
moulding into vial closures of conventional shape or as disclosed in WO-A-04/08317
using a conventional injection moulding procedure.

Such a vial closure is shown in Fig. 1, in which vial 10 shown in longitudinal
sectioned view has an upper mouth opening 11 closed by a closure 20. Closure 20
comprises an upper closure wall 21 from which descends a plug part 22 which fits in a
tight sealing fit in the mouth opening 11 of vial 10. The closure also has a peripheral
flange 23 which mates with a flange 12 of the vial 10. The closure 20 is held in place
on vial 10 as shown by clamp part 30 which snap-fits over the flange 12. The central
part 21 A of closure wall 21 has a thickness ca. 2mm.

When made of any of the materials of Examples 1-4 above it was found that
such closures 20 could easily be punctured by a needle (not shown) passed in a
downward direction as shown through the central part 21 A of closure wall 21, and
when the needle was subsequently withdrawn the residual puncture hole could be
sealed in a few seconds by melting the surrounding elastomer material with a focused

laser beam of wavelength 980nm and power 8W, then allowing the melted material to

-12-



supplier (1) Al phagary (GB) Pol ycol our Plastics (GB)
31622- M2 (2) Al phagary (GB) Pol ycol our Plastics (GB)

WQ@2R14¥9 (3) Wttenburg (NL) QolortechB.V (NLFCT/EP2004/008703

10

15

Mast erm nds PE G een 60-11.3570 (4) CPT (USA) d ari ant
( \d84) anldABH %gh/glbfe}snmke @n offieevalatiip q»otmnmlg:opt’auue:dm wefeggmitted

%aﬁ&? g"q&{ggg&%ﬂ@ s erpg‘%%f S?ﬂ %&e M%ﬁ‘i‘@ﬁh a closure
E' t‘h@Ithrt 69 m/e%ﬁﬁb@ﬁﬁhg N bhey (ﬁAaM/QS‘ﬁW) Hidkneds of 1-2mm less

requ ement was set that 99% of |aser power of 8W at
98haméXad thedadee pawstow ipatthnaitéad thwegl e désuughll to reach the
maxi rrumfgf1 erég;of the el astoner i.e. an absorption

c IR dAE ViéEas defi ned above of 2nm 1, optinally

1.5mm jalee=tem it

absor ptll; onlyi‘(é:‘)?)egl ?ﬁes g?{g%% t fantsﬂgszg ﬁ\%i% |20§l}gwtleaevrl1%lsl 0plus
ofcldsasse? (edrgisfiang B0 anih Ripel. @qg Guhawt howstletlbwt fdlingwedle 40 has

t hen conpoun with v r| ous proportjons.% of t

PR PR PR | Al oo L Sornd Baaneoen gl tsedoed nto
bl

oL TR G B A IS OGN A gl 0 g cor
o0t heisReley-leatihe plooveinat showpdimitle ofitebaisface bntedie40. Fig. 4

and mast erbatch coul d be nmade having the desired
a@bewmhaaﬂle@s@ilﬁ 7@ hanbece withdgawn, é?avmgea repigual pyagture hole 60

fnﬁl? oS rﬁ%éga%hfl o %Lge g%g%dg%n 5 @f?&g{ @taf 13&kr fhgh’c 70 is focused

I amed theiugpér sﬂffawwqiaﬁrmeﬂaﬁ) abgorradas hestdo uasungn tﬂ&ﬁlng of the
nmet hod descri bed above, i.e. 99% of such laser lig

atzoge pbRef valh2lds- oot oa. | Amen dherelprsad é?qu@wecoohng and
el e

o1 EHHENEE of e e el of AL 38 kb Bihor i e
second. The el astoner materials of Exanples 1-4 could
easily be made by inj ection noulding into vial

cl osures of conventional shape or as disclosed in

WO A- 04/ 08317 using a conventional injection noulding
procedure. Such a vial closure is shown in Fig. 1, in
whi ch vial shown in |ongitudinal sectioned view has an
upper nout h opening closed by a closure 20. C osure 20
conprises an upper closure wall 21 from which descends
a plug part 22 which fits in a
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tight sealing fit in the nouth opening of vial 10. The
cl osure al so has a peripheral flange 23 which nates

wowaks/oat4id ange 12 of the vial 10. The cl osure POI/EB2004/008703

10

15 ©

20
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held in place on vial as shown by clanp part 30 which

sr@gimis.t s over the flange 12. The central part 2 of

closure wall 21 has a thickness ca. 2mm When nade of

any of the materials of Exanples 1-4 above it was

found tARElasibmBr ﬁb@ﬁh!ﬂ?a%n%%%%rﬁh&@éééfﬂm@ﬁ {BERGArUeBHor 0.5 —

by a needl e (not shown) passed in a downward direction

a<.%howh through the central part 2 of closure wall

21, and when the needl e was subsequently withdrawn the

resi dual puncture hole could be sealed in a few

SeLONdsA DY itk Iﬁgtehgleac%&ﬁ r%L{B @la‘ﬂﬁ 194 oBRIrRITR a BHRL ﬁfehﬁl)plastlc

with a focused | aser beam of” wavel ength 980nm and

p aelastonBicotmpewndellIvathi aigplotrentrie htesthambsarptiin ¢ostiviént dordaser
Ie snoke or other volatile potenti al

cg}ﬁl‘égﬂ?&gnt f%e emitted fromthe el astomer materi al

during this process. Also it was found that with a

closure wall (i.e. the part 24 identified in Fig. 1 of

WG A- 044 D83d&dnet inhtekinlexsording te 2am | lesrsclditnethwhétemfthe hase

| aser lc;awer was transmtted throzaO he cl osure wal |

t dhermoplpstieglastpmer hasa el UP&EOWF%U 05 les$-0cess i s

shown schematically in Figs. 2-5. Fig. 2 shows a vial

10 plus closure 20 and clanp 30 as in Fig. . Fig. 3

shibows howelastbmkt matefinl dccordingae dlaﬁn%rmawhéremﬁh@m ed

through part 2 of closure wall and |iquid content

5d ?W%?a@% lastPmEhis\? shyTeRg- %thﬂ@@éwyl@@e styrene srrpplgstifut

[
aSSI st e %Jy é\?ge nga%?lgeé%/}glgg% no Sﬁgg‘g@@%@g %bet er
sqbﬁ@menabuﬂymﬂ@yxéﬁe trEblgck dopiyamer. t hat t he needl e 40
has been wi t hdrawn, |eaving a residual puncture hole
60 t hrough the part 2 of the closure wall 21. Fig. 5

S t’50\’\'5’ tm%laétgr‘?l?f 7 '&ng %:zgrd ri}ots S ragﬂ?i?d 3 %? l'tep?qn ldpepoeas? t

surface o 0 resu

| théroblaktic @Iﬁstbﬁher zeeected Boaf th%\/ﬁialter?ells ]Evdi‘)reﬂe@)“4 aceenbir™, and
of ca. 1.5mm thereby on subsequent cooling and
sdiFéxfying of the nelted material of closure 20

sealing puncture hole 60.C ains. . An el astoner

mat eri al having an absorption coefficient for |aser

ligght  ofn Bla§tomePmatedl akcordingAB afY 8fid ON@AinI¥es ©rJ wherein the

according to claim1 conprising a base thernoplastic
colourant comprises a pigment or mixture of pigments mixed with a carrier material.

7. An elastomer material according to claim 6 wherein the pigment or mixture
thereof has the colour Pantone 5497C, 556C, 5565C, 563C, 570C, 555C or a similar
grey or grey-green colour.

8. An elastomer material according to claim 6 or 7 wherein the colourant

comprises a mixture of the pigments: white 6, black 7, green 7 and blue 29.
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el astomer conpounded with a colourant to have the
absorption coefficient for laser light of 0.5 - 2.5 nm

w@2003/0144m el ast oner material according to cl ai PCT/EP2004/008703
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claim 3 wherein the base thernoplastic elastoner has a
mel. t i ngApelastomerf maedalcoerdingse cladm 6AR oe B agdtenre the carrier material

mat eri al ordi.ng to claim2 or rein the base
C RaPBpr SR R asa o Qs polydBeR: & porfbrofiithe
styrene- et hyl ene/ butyl ene-styrene thernopl astic

el astomer, or a styrene/butadi ene/styrene tri-block
cafol y i elestomieymetesial fcbordang teaey bue 9f daiels-7stoyl0evteerein the

tri-block copolyner. 5, An elastoner material ..
 COMPERT GO B A 3 Ve esoi S BRRnE P 9a0Q% comprising the
t harmplAsidc el astoner is selected fromthe materials
Evoprene(tm, Cawiton(tm, and C Flex. 6. An el astoner
mat erial according to any one of clains 2 to 5 wherein
the col purant conpri.ses a pignent or mxture of -,

pi @msnt%n Fstarmermpiotial aogordiirto sy gRe of claims 74g 11 comprising 1 -
el B OFBE cdIBiSht 1B bAGERH D089 Dhiphiling MBS HikriBflasti

pi gnent o? m Xt ure t%greé%f has the c?jﬂgur Pgntone plastic
5498@m&56C, 5565C, 563C, 570C, 555C or a simlar grey
or grey-green colour. 8. An elastoner materi al

according to claim6 or 7 wherein the col ourant

COPI | SL5 o@stPinkt MbLrigf i 8 CBRL S wiliBh ESmBrisel! ™
aren 7nea PSE g B TR Wi L Aupie® Pl

t SupkaGmrednpoinded Witiier ewilotoie coluranemasmibatchabmprising an
conpri ses ethylene vinyl acetate, |ow densit

0 LY
patisdsney i @cdpte Sarich FEB 3P e fe Wi, of REgrasns f # gelpur Pantone 5497C,
i [ - [ 7
TRSEG) SleRgsase pac stk pnmual b AN I ol
t he bal ance up to 100% conprising the carrier
material. 11. An el astomer_material according to any

oné- of 41 glpstiemer materalaseordinggo slaim oyhichsompiass siypnigne™

t 1,00% Y .
gk SO OB, I 88 g
actiofdiengnyl acethiaicBiritr With Gl -GGl ST @senit® pf £ B610tNdolour Pantone

Super compounded with 1 - 5 wt% of a col ourant
n,aigpgq; 6h gg@%rqégpny p 555C or a similar grey or grey-geen colour.

14.  An elastomer material according to claim 1 which comprises Cawiton™
PR5947, compounded with 3 - 15 wt% of a colourant masterbatch comprising an
LDPE carrier with 15 — 20 wt% of pigment of a colour Pantone 5497C, 556C, 5565C,
563C, 570C, 555C or a similar grey or grey-geen colour.

15.  An elastomer material according to any one of the preceding claims which in a
thickness ca 2mm allows less than 6% of laser power up to 8W incident power to pass
through.

16.  An elastomer material according to any one of the preceding claims having an

absorption coefficient in the range 1.0 — 2.5 mm™.
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et hyl ene vinyl acetate carrier with 35 - 45wt % of
pi gnent of a col our Pantone 5497C, 556C, 5565C, 563C,

wWOIDSNHEESC or a simlar grey or grey-geen col PCr/EP284/008703
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An el astonmer material according to claim1 which
conprl ses Evoprene(tn) TS2525, conpounded with 1 -
of
vi ln’/};l a%(le %ﬁ%tgﬂlc gﬁltrateg@is%ﬁ%g)ﬁﬁ%‘g c‘fa %Rllél}?alvp'%pa%nab%lg%lf Ot fhicient
col.oun. Tekholr Pant one 5497C, 556C, 5565C, 563C, 57oc
555C or a simlar grey or grey-geen colour. 14. An
el astonmer material according to claim1 which

C O 58 RN P e s SRCIF e Btrin

caraigre minth 15 - 20 wt % of pignent of a col our
Pant one 5497C, 556C, 5565C, 563C, 570C, 555C or a
simlar grey or grey-geen colour. 15. An el astorrer

ri a ccor fto an n h r ecedi
TeIEn, A oS iRt Bdra Bl gt ads Vol O B By i RloSomer
| afgteri fIQMRIaiMBd flan$\Ohk BE tHeRéccRRYRIdiAs Pass t hrough.
16. An el astonmer material according to any one of the

precedi ng cl ai ns havi ng an absorption coefficient in
eria

ncior i NGB e g vidBe B BBt N FunEfsed of an

1. Sastorderdn &Bial sudBthat\WhéH 1@8dr UIRY is ARLEEA 8h t&ccﬁ@ér%ﬁgcet&the
cl ai m havi ng an absorption coefficient 1.4 -

1. clasre wald 9%%mféh¢ lasera)ommsmhsmbtd withing. & 2rﬁam'm ddpdl frym the
or partly of.a erial.as clained in any
on(@R?ffsuffﬁ %ﬂ’é’ %nrg?lﬁg&f@’atﬁl 1osure for a
pharnaceutlcal vi al haV|ng a closure wall conprised of

an el astoner material such that when laser light is

diZlect edl chnutetfer oplhamasantitaosal ghaddehallyosnpaetlywef 4 the@8oplastic
of .the | aser i.s ahsorbed withi - 2.5 .
e tPRs SReRB G 8 il est itk o Ut fess v o laser ligh
Med bl 31ch 6 9ZBhEIHt 3h mc?dent ﬁs&l %%v‘éfﬁp fPEwe abene?ates through the
phar maceuti cal vial, nade I partl
thémsmwtoas:tahdheirﬂaianmﬁthec&oﬁpmuymm with a colourant to

the extent that |ess than 6% of |aser |ight of

wavel engt h 980nm at an incident | aser power up to 8W

pepet rag %?oc%gy fgi"ﬂftlroﬁﬁﬁng a substance into a vial comprising: providing a vial

having a mouth opening closed by a closure as claimed in any one of claims 19 to 21,
passing a hollow needle through the closure, introducing the substance into the vial
via the needle, withdrawing the needle from the vial and closure, and sealing the

residual puncture hole in the closure by heat sealing,
24, A process according to claim 23 wherein the heating of the elastomer material
of the closure adjacent the puncture site so that the material fuses is done by directing

laser light onto the elastomer material adjacent the puncture site.

25.  Aprocess according to claim 24 wherein the laser light has a power less than
20W.
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closure to reach the interior of the vial or syringe.
23. A process for introducing a substance into a via

we@emspioieing: providing a vial having a nouth OPENEPRZP04/008703

10

closed by a closure as clained in any one of clains to
21, passing a hollow needle through the closure,
odu |

n (re]i(eétil e, y %Pgﬁyaccgﬁﬂ‘%ttﬁgfaﬁnéte e%}g rtr11¥ Leréllggt ﬁag% Jpower 4—-10W.
cl osure, and seallng t he reS|duaI puncture hole in the
cl osure by heat sealing. 24. A process according t

H m 23 Pigrepeicaotding thany prgroluflaitis@4dp 26 mdeeain tml@qer h¢am has

e puncture site so that the
%Pﬁ%%l usé@els %ﬁgﬁgglﬁ?rectlng | aser light onto

the el astomer material adjacent the puncture site. 25.
A process according to claim24 wherein the |aser
| i 4fht hé@r@em@rdmég anhare efolgins 2440 B7 sdweein the laser light is

0,C a|n12

OB WAl G B E M b B affR s ARy REofior0 s -2
Ch@b&§h24 to 26 wherein the | aser beam has a
wavel ength in the range 960- OOOnm 28. A process
according to any one of clainms 24 to 27 wherein the
| aser light is directed at the el astoner materi al
adj acent to the puncture site for a period of 0.5 - 2
seconds
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