This invention relates to a novel product conprising

cl osures for pharmaceutical vials and plungers for
hypoderm ¢ syringes, and to a process for using the

same. 5 Drug substance and vacci ne products are
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smoke as they are heated by the laser beam, which may contaminate the contents of
25  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
30  following description.

According to this invention a vial closure or a plunger for 2 hypodermic

syringe is provided as claimed in claim 1, in such a closure or plunger a residual
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syringe is provided as clained in claim1, in such a

cl osure or plunger a residual -1 puncture hole can be
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30

material available under the name Cawiton™ , ¢.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.

Other types of base TPE may be used, for example styrene/butadiene/styrene

(“SBS™) tri-block copolymers, and styrene-(butadiene/butylene)-styrene (“SBBS”)
tri-block copolymers.



suitable. 30 O her types of base TPE may be used, for
exanpl e styrene/ but adi ene/styrene ("SBS"') tri-block
copol ynmers, and styrene-(butadi ene/ butyl ene)-styrene
("SBBS") tri-block copolyners. -2 The col ourant
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or I xtur.e of pignents 10 mxed with a carrier
mat elhji"{lgll.§ gl"’flﬁz’lg?e(far rier material is suitably a pol yner

whi ch camhe &ogarmsrefsssly bipritdia MbmshtdTal mixpueiof pigments
colourants are conmonly used in the field of ‘
10marmixad withea cdrrippmatesia]. Thectamdénmatetialsis suisably prpotymersvhich can
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wi de by the graphic arts industry. Simlar
coleolaus. i ncl ude Pant one 556C, 5565C, 563C, 570C,
5555C. Suitably a m xture of pignents may cor?ri se
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e. 2036, P& 6ri¥Nbs §565(debuitably a mingre efspigments mgy ¢onpyise a
ap%%gﬁrrlé oI’ &etp*f&%%ts: white 6 (typically titanium dioxide), black 7 (typically
carbon black), green 7 (typically copper phthalocyanine CAS No. 1328-53-6) and
blue 29 (typically ultramarine blue). These pigments are also standard nomenclature
25  inthe art, e.g. as referenced under their INCI 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 ethylene vinyl acetate (EVA), low density polyethylene (LDPE) and
30  polypropylene (PP). Appropriate carrier materials of this type for a particular base

TPE and for use in pharmaceutical applications are well known in the polymers art



skilled in the art how to prepare a pignment of col our
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PR Sprably 1wt % Rofiiirat (atte bbbt helanse ug p,100%
balghpeisil thOpdOPPE, uhd RBgRrobfh with the base TPE i
Cor?‘pg%ngli ﬁg o? the maste dbat{:}%(%/\nf!}tﬁ?w tﬁtgr baseWITPEei sas% sa
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el astomer materjal conprises a SEBS el astoner such as

15 pref ér BEGTEd Fpttemet metspal capprésshp oiftiodlasipmer such ag
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sui table el astomer material conprises a SEBS-SBS
el SURRAsing an EVA carrier with 35 - 45wt% of pigment of a colour Pantone 5497

or similar colour, e.g. based on the mixture of pigments listed above,
Another suitable elastomer material comprises a SEBS-SBS elastomer
preferably Cawiton™ PR5947, compounded with 3 - 15 wt% of a colourant
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
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preferably Caw tont PR5947, conpounded with 3 - 15 wt %
of a colourant 25 masterbatch conprising an LDPE
carrier with 15 - 20 wt % of pignment of a col our

Pant one 5497 or simlar colour, e.g. based on the
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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
25  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 Pi?, then with a stack of three layers of the material,
giving a measurement Pt’. Two values of O may then be calculated by the
relationships:

30 Q1= -1x In(P®)



e.g. an optic fibre, toward a power neasuring
instrunent. The | aser power detected in the absence
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gui de and the strunent and the | aser power detected
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20  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
25  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
suspension, or a reconstitution fluid is introduced into the vial or syringe through
the needle, the needle is then withdrawn, and the small residual puncture hole left
30 by the needle in the closure or plunger is sealed by heat sealing of the outside of the

closure or plunger, e.g. using a focused laser beam.
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presently used for closures and plungers. The base TPE
and all other conponents of the el astoner when used
for a vial closure or syringe plunger nust be
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20O therdbpli3fid élastonmeh neateriad D tie: 1!’(%&1&33@“’% L€ a ponétPfReiole through

part conprising a closure wall and descendln
t hdhetlosireavalb me@ Iang rp%ulttofvﬁihnm theayialfysing anh@ilqm geedle as

p deper i nge fhvbe R by Ml Fafipfcs & Sing £ Ripstd fient 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
25  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,
A closure for a pharmaceutical vial according to this invention having a
closure wall comprised of an elastomer material such that when laser light is
30  directed on the outer surface of the closure wall 99% of the laser power is absorbed
within 0.5 - 2.5 mm depth from the outer surface, preferably within 1.0 - 2.5 mm™

preferably 1.5 - 2.2 mm™, ideally as close to 1.5 mm™ as can be achieved, e.g. 1.4
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entire closure wall, preferably the whole of the
closure part is nade of the 20 thernopl astic el astoner
material of the invention, so that a puncture hole
through the closure wall forned as a result of

filli £ Vi i ed)e [ : ed in
abovd S b tElhe e Htelhrinclihe i BABHL TRE ol SRR dRttial used i

f octiegitedehOinl elABrodided theadRart t uklder (rksiation faerhla focused
normal |y extends across the nouth openi ng of the

vi aP80my hiser0fi powen dess itipn 20V wiypically 4sudth Vo & B o%tuSeWhihis

a thickness. ca. 2 mm Such a.25 closure nay S
corfeTbePET iyt st R i ar ¢ Racconds, e.g. 1
%! Osddbd ARFINTIE irradifMicH, ahll Set§OH BoRRE RISt Uimikdiéh ¥f Abnificant
Typically the closure wall of such a closure has a

t hi quanétiss cfconfanminatingy shakeu Tae definel ghiserptinn eoefficint has the
vial according to this invention having a c¢losure,

wal 3dvaBiage that whem therclesuse ek sweh e plosiredsieha comentipral thickness
| ! . !
1 oCk b LSy PGB B pOUE AL Bl 65y

W t fnBtréte Shrough theBePidrehétothetii@riort er surface,

preferably within 1.0 - 2.5 nmi preferably 1.5 - 2.2
10 , i deAlclosugesfor lagehermaseutical vial, ersa plingdrdon e hiypedagmic syringe
e.g. 1.4 -7 :-.1.6.mm, wth the effect qof ltin h
matisePiing i fhisdmrg ey e B haLe BF partly cha theraplattie
| ARk Qo Jak ferabl
irra i%t‘?}on rom&%1 ?ggaggléﬁ%‘ggﬁrtgl as%drﬂ'ﬂ%?'ieggmﬂ}earn ?%égre erably
t hdess20M 4 %y prefetably Kss tha® 2, of 1gser tight & Wilvielemgth 980nm and
t hermopl astic el astomer material easily fuses e.g. .
af tiBgident powes up 1@ 88:peseirgtes dhrgugh thexcla@ied trareaely theipterior of the
irradiation. and sets on cooling wthout em ssion of
15si g‘ﬁ%foﬁcpé ger‘qufamt ities of contam nating snoke. The
defi ned mbfepfealclRbridhdtbiAIS bolb\dants Rfd cafpadiiaEeor Beth an
when the closure wall of such a closure is of a
c orelastameytpateriali ok apdiscussedjabava. 2. Onm a negl i gi bl e
anount | aser power, typically |l ess than 6% ha . .
penet r b oEghd B wgn%?r&fah@_lwnpe{amythwacﬁw%sﬂl.ods involving
10 nfertRtnleBlofmBiRiAPSRULLCal vial. of a plunger
for a hypoderm ¢ syringe *according to this invention
20may be Madeumhed dspediof BHs invénfibn @ prdteisRPrasilied for introducing a

el ast omer conpounded with a colourant to the extent_
t h&bbstaes iptpAavishgonprising: prowidingaseak hevingaouth opening closed by

Oa T RR ot el it R a8 BloF, thvoducing

H‘méé&édrb‘étéh& fnf 1RG4 Vidthe' Reie! Fhith@fawifthe RedieF o the vial and

closure, and sealing the small residual puncture hole in the closure by heat sealing,

25  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.

Suitable hollow needles are known in the art, but preferred hollow needles
are disclosed in WO-A-2004/096114.

30 In a preferred form of this process the heating of the elastomer material of
the closure adjacent the puncture site so that the material fuses is done by directing

laser light, preferably focused, onto the elastomer material adjacent the puncture
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Preferred el astonmer materials, colourants and
conpositions for such an elastonmer nmaterial are as
di scussed above. The cl osure and plunger of this

i nvention may be made by nethods invol ving

CONVENS. AR, OLSERAR MRV hAlIpRLAESEE 260 ibigany 4 - 10,

fur HerUad rocess is

for ngmty;ﬁ@&unl ridehidallyS8WS Sa el ity Rscd Béml m&POhdvel swaglength of
providing a vial having a nouth opening closed by a

cl oQGmélagif 988nm. Laseehof Gis, typasesi comracraially oxailableie.g. red - infrared
t hr h.the cl osur introducin the s

¢ he BUFRRRASEHS iRty diauiog anguits 5 ir g SOUE LARER. lghhany in the
3 he Mcdds dFt nﬁlaﬁﬁcw ﬁrcrl%rlgsef’ 84rh %gtﬂbedlﬁé@éd' attRS Editainer material
pun ure hole iIn e closure by heat sealing, 25 1.e.

by hijatennty thhpuattast dwefor astieablalength dfhieme toosshieye melting of the
adj acent the puncture site so that he mat eri al

fu S@lgstogaelgma%qahgwg thattheough |ahg:@$t gggaqﬁ ¢ Hugkngsy of e glosure the
the éae élaﬁhm {] ge?@i ﬁ%e{jto cﬁéﬁe 2 AR, | Flg%ﬁé fiSer beam

are novvn 1N ol'l'ow’ nee

ar em@y 96 lfeael o foi o spdd eﬁdﬁ%éhbﬂ 0.80 2, li)re”feﬁb!;f @nred.0, mm

formof this process the heating of the el astoner
1Gvat aarpssl the beam dizectionson élead;fa@ecﬁthc hlospgn Ereferablyi the ageg of the

that the material, fuses_i.s done by directi
1 oot grBRier e He60LHe RS N et BepLes Tafies greater,

adj ¥ r
s
| OMuch @ogditibyyihe 2ldstontee mAieridl inB\We 1Giset ab b suitdtde teageerature in

beam may have a wavel ength of nomnally 980nm Lasers
of @X§ess afyiisemelting poinhdpingiFa 0. dvad seepnds expgsure & such a laser beam.

f [l
15~ SR P Deb A TAF B i AR Bt By
t h EpunoH L §1'tf9ﬂ1a§ Be ﬁ‘ne%sﬁx%& &sin! %%ﬁiltﬂlﬂﬁ téiﬁ Ghtues s@doflor ke
el astomer material adjacent to the puncture site for

a safjuipadng ubehigtperfokmttherprdcessanhy be prenelibrated of achiwye the suitable
el astonmer material such that through at |east part of
t hd*PRF@/YI8ss of the closure the nelted el astoner

materi alg |
t he | aser‘f %ﬁgvsthg %&éegssﬁ?% QQ ﬁgﬁﬁé&‘gpﬁnﬁg‘é‘?a&%ﬁ?@ closure being

20di ropaséyed dh.a donve?or fyseheintdi positidn adjdcedt tdmﬂa&bwscm& of laser
the beam direction on the surface of the cl osure.

Pr dight.oer pxample an optiedl guitde tosliget ans fgeeslaser light antoribe closure, A

o oldne Yoy BEGREY G or st Bripeed 3wl :04/ a5, Whilstthe
pr 8fifl i Ms Slotire B¢ & the 'Be%itiBh G8fabknt 144 @ﬁftable source of laser light the

source of laser light and the vial may be relatively arranged, for example the

25  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 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

30  be moveable by known means so that there is no relative motion in the conveying
direction between the closure and the spot on the closure at which the laser light is

focused. Conveniently an obstructer means, e.g. an optical shutter may be provided
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such conditions the el astoner material may be raised

to a suitable tenperature in excess of its nelting

point during ca. 0.5 - 2 seconds exposure to such a

| aser beam 15 During such a process the tenperature

of BE@V eEh AR QL JFBLcRF h@flt Al @ I?Q'icoﬁ\hez/or RYSSstiELlasérlifght from
e neasured using swtab e tenpérature sensor,

or tdaehm qhe CloBITE eﬂédlgd wthen peyjuired fort the purpce 9§ senting Ik puncture

pre-‘call rated to achieve the suitable tenperature.

Sui 8i&bly the process nmay be perforned with the vial

with itsgcl.os conv

| 20
oyst em | REGserablga s gfoced SEBRF Teciep QURESBR 4 Meay cisedie through
of {1RMdsurd in@htea §he @%@Eﬂé't&roﬁgh QidIC e nGéHlS"?s t‘b})ass, preferably
direct and focus laser |light onto the closure.
sui thalentird cuten sifrface nf themlosuse, fmore greferdbly alss teomtide puter surface
WO A- 04/ 026735. Wi lst the wvial with its closure. are
i n PH@e il sistrrilised By expospEs 1@ radintian| 4 Peclefed rasHatjogs electron
i gﬁf{a.n{ g% beaft® ?fdl%ionf %SSIIML@}BC@?E ‘i’oé@@rllﬂu%thmté? Surface of

relatively arr nge or exa
sy sthe R0k Addevialol Fereexamplegietlodeddh tWRx- 2@64!055288 g hwhich vials
arranged, so that there is no relative novenent of

1G hecaﬂvg:sﬂsﬂr iotcam shielded sméosu@.m axpesed|to elactron begshradiatiorein this

l(:gf]‘?e}{?y’l I ) ﬂ'\lﬁln;‘fofnls‘)"i%}J E g{? l%gﬁr,erebg% hr?aﬁpo nt\g/ﬁ fr néta hollow

thenéeafgthd hﬁebiﬁsxﬂ‘bre‘:t ed at the closure the notion
of conveyor may be tenporarily halted, or

al t er nat Pmﬁdrablyhmtlﬁﬁpmcessobeﬂoasﬂk shbghﬂcermmtﬂﬂubﬁi into the vial via
noveabl e_by known neans so that there is no relatjve

notthe ﬁe‘F‘ﬂeattﬁ% intefiRresf they viahis- sterile ol dprefereed fomm of|the pracess vials
150l el S ol B, RGPl AP PP R R I, recte by

optthe 9koc%§§u1§a6seaqﬁ tIREPOT AppH&Fion c?aﬂ%ﬂ{ ity ffﬁms @B 6%15953.0
of |aser [|ight d such a conveyor to obstruct |aser

| i ofiled OB duly 20<Qéc m which hvéals hub closurex mpnadmanmneldmg wdler

b arbohy S§eh e toe Feoideddiain ardFibsiee au B tea g vigh and
a hpbdupy #@ %@eib\ildt}l AU erite r@é&ﬁﬁl@l RS HDAMEMRE TRE SRisdmet Raterials of
cl osure through ich the nee I's to pass,

20pr ehBrinveEnyion talesigablerfor dii¢ processt f ace of the closure,
nmore preferably also the entire outer surface of the
v. al , i dngiurthey aspectiapresgss uprevided fayingrodueing A substance into a

PSR S g, S8 P25 hRE e o s

OUtlﬁ&FenﬁHﬁfﬁé‘ﬁv\%fa holld sde@RUhRuEA é’ ﬁhﬁérs ﬂtﬁfdu@fﬁ@rﬂ% Substance
di scl osed i n A- 2004/ 076288 ich vials

into the vial via the needle, w:thdrawmg the needle from the syringe and plunger,

25  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.
30 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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| onefchUikanle the cblonrarit Maswghateh pﬂmmmsedmf thalcamealcompounded

a

cl osure nade of el astoner

P ek
B ik dl P d?a% éﬁﬁg &d ﬂs
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sho

mat er i al

wit hdrawing-the nee
25 and sealing the snall

| e
e

heg[éblgggl i

WS a

of th

f tﬁé’ sﬂﬁﬂ:e?sf indicated below. In

J nv¥Hh ,tl@mplgg{gnq:atdge ingicatedipigmenpidoadiag.Jm qaph E@(p@pleotpe pigment is

Fig a&e

materla

Evopaemade v 8y mnmrmahc@n@rasumo

8.2 E 18 .Panto
carrl?gr material sJita{;I% fcs)r use in a pharmaceutical vial closure and given the

10

Compounder’s reference as below.

I g R B 7, B o e 20 R
Car priopbrtidng tfﬁﬁuhlwe%é’mﬁfeﬂé 549p&stour i Wick
Evoprene 1.48 EVA 40 Pantone 5497C Super (B4

& tHelMasterbatch
lgl)ovgza)gxaglgsqof the

Ex. No. Base elastomer Compounder Masterbatch Ref.
supplier
(1) 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) PA5497 Misty green

The compounding procedure for making up the colourant Masterbatch and

then compounding the base elastomer with the Masterbatch was entirely
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PR5947 A (4) C-Flex 8 Pol ypropyl ene Pantone 5497C
R70-001 I n these Exanples the base el astoner, in a
grade suitable for use in a pharnmaceutical vial

cl osure, was supplied fromthe suppliers indicated

bel oy h o?a‘??]ﬁ&e":@f%%@r 4l ?9cL gﬂég@gf WQ%:]& 235%0f faser power of

conpose e carrier conpou e pI gnent

at  ghead I8OnERWEobIBROEbell Qe Pilsadethagh amiaipiuen dfmm of the
pignment is rmade up of the pignments white 6, black 7,

gr eefstbnRP ¥l e h'EbséPptich deficiéit & aPaEmRUtabeRS of Dmm™, optimally
achi eve the Pantone 5497 colour. In each Exarrpl e the

con‘gaﬁ?ﬂier lE%‘?”r?ﬁ ﬁ&?&?@% & CoHnﬁéi%S?:lgpﬁ?g&iﬁglgergaﬁvaS

g%%%uﬁgé o SR o

i { apéﬂdem bsorpti
(3 ufl B RETRIcICONP QAR IRHELD Y O Fpfetor DSt sbeorpion

8 W@gﬁﬁ‘ﬁ‘yﬁ" A TR 6, Bl Ng_f"%st % %@ﬁ%s%ambm
Gr eesu18Pe Had%%fbm il gﬁﬁﬂ aﬁhj%ﬁgedqdﬁt?lb H r—ﬂaﬁﬁért w4 %6mpound of

M sty green The conpoftindi ng proce for making up
t hebaveletustomndr alll stistepbatcincauld be tringde having dhundésirgd tahgorption
base el astonmer with the Masterbatch was entirely - 11
1@ onyswtfitiemady i n the el astonmer art. A requirenent was
set that 99 % of |aser power of 8Wat 980nmwas to be

absor bedEadl 6f thp aRS@@fer nfiteighofER@pIes! -0f hathan absotption
el astonmer i.e. an absorption coefficient OL as defined

aboysroéiest s deRhédBdv¥ of ta STBImmT Sy Re&9ight o6 wavElength 980nm,
was taken and its absorption coefficient U was 5

e afdhsRided leﬁ% fHesméthedeschibed assveel. 8SPRBRIT sastd la%ﬁehght at a power
col ourant nasterbatch were then corrpounded W th

var Bwuwaqoabspdwdun iigis %lgltneshef u!aasmmmrcmtm El"h@ resulted in

£0G Bk SRR By kS BB B

Ez)?rg]ot hi ?h? ERRBnRP thab R0 OBk dri}e PRA oL RIDEHY bk AR 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

20  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 periphera] 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

25 flange 12. The central part 21A of closure wall 21 has a thickness ca. 2mm.

When made of any of the materials of Exémples 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 21A of closure wall 21, and

. when the needle was subsequently withdrawn the residual puncture hole could be

30  sealed in a few seconds by melting the surrounding elastomer material with a
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base el astoner and masterbatch coul d be made havi ng

the desired absorption 10 coefficient a, . Each of the

el astomer materials of Exanples 1 - 4 had an

absorption coefficient a as defined above of ca. 1.5

o1 R BRE e U R DRE, o RS PR dlGfing he melted

| as ﬁfatériaghi cétil add peV®leglifitleitokelas wtlig drolatilé potential contaminants

thi ckness of the elastomer material. This resulted in

15 f#sre erngtedffrqm@@l&%mmmatnﬁ@ledurmg tauij Rigeq§s. Also it was found that

h |
g? ncgt} e Igglll'@'el Wl?ﬂc(bﬁl ﬁle PaQ t%zl-ylgslétlfﬂ'adg Pg fﬁf g/ 6«5)0@!” 7)
gou hﬁ'él&ﬂsé Yy pzﬁﬁ@lesmﬁﬁ wsr%% of e 16QP ‘g@ﬁ%t %@haﬁmﬁed fHrough the

as disclosed 1n WO A- 04/08317 usiing a conventi onal
I nj ebtmmmatbmlrdaatgthpnﬂeﬂdmiéthe&ath a vial closure is
shown in Fig. 1, in which vial 10 shown_i

| ongi t ud TR Pregass iovhownschematically in Eﬁﬂﬁe? ﬁ*rtfz g2 SHBYS aNj‘al 10 plus
11 glloglfi' ‘iobéﬁd‘%lﬁ*lﬁ §§ fg %rfgtl% C!F&gi 4 dﬁls vl g@ﬂi’ ﬁbl?&n? fi ﬂfhrgt needle 40

upper C osure wa

22 hadveeh f&sdea thiough Bm RUASEds0ee Whll 2 And m@ummtntem 50
openi ng of wvi al The closure also has

lfber mmu@ad infcavigk1® giavicedlh 4fnais yeniingout cfflthmglél 1@ begveen the

the VI 0., The cl sure s held in
iotiaAD pstedy vinedR stoips FediaRof) iy fig outer
25 §11r?d& égcdlé_ k6. F&nhrsﬂb ﬁfai th%é;ﬁ Q%e 40 19% Webn \‘Wﬂhhra% leaving a
sat ness ca. made any of the
rmt Ersicmbbpmfcnﬁu aokl &Bthilou@h&b@pm R1Avefghé clomutetwedlt 21. Fig. 5 shows
such closures 20 could easily be punctured by a need| e

( noﬂlag}%m)gq@aggéipcmﬁdapnt@ Swrippetisurface of ipar 24 awbigbsorbed as

13, ncfeP R tehs i el AL BRCa1E o WRERAT.ELRD ¢ i oFRE. 1.5mm,

r esindkibl o%%ﬁ&é&h@nth’.@oﬁn§@ﬁtl Qolﬁl@fyi?r% Sfafik aklted natérédlof closure 20
seconds by nelting the surrounding el astoner nateri al

wi t $ealing puctireched®@@0.] aser beam of wavel engt h 980nm and
power 8W then allowing the nelted naterial to cool
and set. Negligible snoke or other volatile potential
contam nants were emtted fromthe elastonmer materi al
during this process. Also it was found that wth a
closure wall (i.e. the part 24 identified in Fig. 1 of
WO A-04/08317) 5 thickness of 1-2mm | ess than 6% of
the | aser power was transmtted through the «closure
wall to reach the interior. of the vial. This process
is shown schematically in Figs. 2-5. Fig. 2 shows a
vial 10 plus

-13 -



closure 20 and clanp 30 as in Fig. 1. Fig. 3 shows how

a hollow filling needle 40 has been passed through

part 21A of closure wall 21 and liquid content 50 10
introduced into vial 10 via needle 40, air venting out

of ial 10 between the needle 40 and closure 20,

assi sted by venting grooves (not shown) in the outer
surface of needle 40. Fig. 4 shows that the needle 40
has_been wi thdrawn, |eaving a residual puncture hole

60 thr oudrclesvae frira vighor aplunger for a dypedagmug syringe mage wholly or

218 o3 s B RS RR A YRR whin s

3 esyt fenEJ%Wﬂe?ﬁéﬁyl@ﬁestshﬂﬁeﬁégﬂﬁrrﬁéﬁa%fc él\%ltdm&']cdmﬁ%undéaﬂn‘gith a

depth of ca. 1.5nm thereby on subsequent cooling

sol ¢alodrpnintg have nhabseptiedcoefficentdbr bikerclighg uofewa@length 960 - 1000
seal i ng $l§nc e hole 60. 13 Cainms. 1. A closure for

a vt Op9-ox éi fBer for a hypodernic syringe made

wholly or partly of an elastonmer material conprising

a base thernoplastic elastonmer which is a 5

st y2.ene- atdiysued for Uk @neslusiger feng hiypeicpl) 92inge according to claim
el ast omer conpounded with a colourant to have an

10absbelarpaerissddn thatitembase thermaplasti¢ elgstomenhasmpeltinggroint of 200°C

1

n

960 1 1000 nmof 0.5-2.5m '. 2. A closure for a vial

or S?SUnger for a hypoderm c syringe according to

claim 10 1 characterised in that the base

t hernopl astic el astonmer has a nelting point of 200C

or 3.ess.AgZlosArecfooawiad drarplanger #r » hypodetmivgsyringeaccrding to claim
hypoder mi ¢ syringe according to claim 2 characterised

i n 4 pharagterised 4a dhat fasr basp thesmeplaghielagpmer isselsated dromy the

fr fria @ r TM Cawi tonTM and

C %&Hﬁiﬁﬂp}gﬁ%su?&eﬁ?@{@’ \S/llq(g '%{%x'a pl unger for a
hypoderm ¢ syringe according to any one of clains 1

to 3 characterised in that the colourant conprises a

pi dhent A elosutexton aevialfor i pjunger fomd hypbdaimnic syripge a¢oording to any
rraterig or a Hllpun er f

|, .20.5. | f i
ahfﬂ}lsg} 8}3!1;‘?1& 1§9 |3',A c}péga%gaglggq Bﬂii'@ta tlh\élcgloélﬁﬂttcﬁ rlts h a plgflrént or
chag; - m xture thereo
- RREIE of Bfnccfl bRl o ‘?ﬁ%gwﬁ%&%{alssesa 563C, 570C

200r 555C.

25

30

5. A closure for a vial or a plunger for a hypodermic syringe according to claim
4 characterised in that the pigment or mixture thereof has the colour Pantone 5497C,
5356C, 5565C, 563C, 570C or 555C.

6. A closure for a vial or a plunger for a hypodermic syringe according to claim
4 or 5 characterised in that the colourant comprises a mixture of the pigments :
white 6, black 7, green 7 and blue 29.

7. A closure for a vial or a plunger for a hypodermic syringe according to claim
4, 5 or 6 characterised in that the carrier material comprises ethylene vinyl acetate,

low density polyethylene or polypropylene.
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25 6. Aclosure for a vial or a plunger for a
hypoderm ¢ syringe according to claim 4 or 5
characterised in that the colourant conprises a

m xture of the pignents white 6, black 7, green 7 and

D 82 Lo KB PRl foc R Rl acrciog 0 any

chapag beéihmads | d1of NharhteriscArinitRdt thEcbhaht sumirises €6 - 50 wt. %
et hyl ene vinyl acetate, |ow density polyethylene or

pol pigmepy the balandedurBto 0% osmprising thexcaytied maferial.
pl unger for a hypoderm c syringe according to any one
of clainms 5, 6 or 7 characterised in that the

ol gur an ' < bSdE ding to an
%al gnce Sl}p&? éﬂ?ﬁg%%s\g%ﬁ%r“ E éértfﬁg%glgr rier %%{rgfgleglcc.:o%mg 4
9. bnebDlbiin® 5 oy 8 Bhath@erised if tindt 9 @astongur matb’lyal@dmpniises 1-
syringe according to any one of claims 5 1to

c hal 3wt & ofedoyrant the balaes @n Ws1QhHrcomprisingthe @a%ﬁhﬁ%@lasﬂc
15wt . % of col ourant the balance up to 100 %

corrf)llaf’tgfnﬁ the base thernoplastic elastoner. 10 10. A

closure for a vial or a plunger for a hypodermic

syringe according to claim 1 characterised by

1@onpd. si AgclEsurp fareviM GuPplungr foo aﬂngpudbeﬂnwmlngm accagding to claim
% . of a .colourant nasterbat

o h§ CbATaCTETIRgR) DYSETRHnE EF ORTERS v W SBeRG, Somfaisg gyith 1- 5 we %
2'78 QEOI@{%@ ﬁﬁ&tgfbrﬂcﬁac&h@ mg 7@1&1@&@%&5&%&% catfielwith 35 -

pl uasyer %f ¢ pigmBirtisfdeddlnu FivtdneFa92Ce 5560 ,N8565C, Sb3C N570C or
characteri sed by conprising EvopreneTM TS2525,

conpBhded with 1 - 5 w %of a colourant masterbatch
15con‘pri sing an ethylene vinyl acetate carrier with 35 -

45wt % of pi gment of a col our Pantone 5497C, 556C,

556 5 15&5.&, BRI

or gppl u%étg?s# aof%apo e luﬁger]f&; ?n gb acco('?s&frﬁfgge? gy Grding to claim
cl al nharﬁcmhsaﬂrb)cmmmssm]imnd WZEE?SQtzbinpuundtpxbwnhdd— 5wt % of
W th - 15w %of a colourant rmsterbat

coni)wlgmf@gt Easteriarchcammrising qn gthylsne vipgl aﬁet&% garrier with 35 — 45wt

pi g%e%g%?n aoJ:o%ﬁr l%%%n%rﬁﬁé? §§6C ??5669\(:, %%@écm(?@ 3Ess5C.

570C,
20

12. A closure for a vial or a plunger for a hypodermic syringe 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.

25
13. A closure for a vial or a plunger for a hypodermic syringe according to any
one of the preceding claims characterised in that in a thickness of 2mm the closure
or plunger allows less than 6 % of laser power up to 8W incident power to pass
through.

30
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13. A closure for a vial or a plunger for a hypodermc
syringe according to any one of the preceding clains
characterised in that in a thickness of 2mmthe
closure or plunger allows |ess than 6 % of |aser

powgr up 4t W.i-nej r 1 : -

Do T of & Bolte e 960 by RBNSee! o A PodsiC Mihes earthe o any
SYr bhgef feGRECHING AR tharaeRFis&f by BE cREOARE nideeril AhviBg an
characterised by an el astonmer material having an

abs absorptim cwéfidiendiie the ange hé + 2fgamt’. 0 - 2.5 Mm'. 5

15. A closure for a vial or a plunger for a hypodermc
syringe according to claim 14 characterised by an

| agtomer, [ AV ) ' bl : :
§! S9507°) BBEE G PR g PSP BB AP g Bbocin o cli
f or 14 chytpaedsed iy ayelang@epnaridl Myiigare hissonptiohlcodfficient 1.5 - 2.2
charac_{eri sed by an el astomer material having an

absB¥Btion coefficient 1.4 - 1.6 Trinmt 1. 17. A

cl osure for a pharmaceutical vial according to any one

of the preceding clains, characterised by a closure

val |6 CONArdlsfie ®r 29 Rk ' i i i
when | aser light is grieélgﬁ)ed gnﬁtﬁiﬁgﬁgﬁeﬁh’iﬁryaggtgc%%ﬁmg t0 claim
14 helZ Charecterises| by @elastarhert inetefiakkaviggaveabsogptivnoeffwent 1.4 - 1.6
Wwthin 0.5 - 2.5 nmdepth fromthe outer surface with

the™} fect of nelting the material. 18. A closure for

a pharmaceutical vial according to any one of the

preceding 20 clains, characterised by bei ng made

whol7.y OA digsuké YorQf pharth&iufibd vad tac€orlingSth QP lone of the preceding
conpounded with a colourant to the extent that |ess

t hatlaignsycharagtarisad by ybloswe wallbeompsisgd lof 98 @lagiomer apaterial such that

i ncj I . 8W t h

13,1 ouifLlass T e G B e GRRALOURE cloghocl R of the taser
25 ddlverAs Qﬁs%?ﬁéﬁwgﬁ’igl o.ﬁtrz-?s'&sﬁh%%@ PORShABNEr bfRe Fvith the effect
vi al characterise y the steps provi ding a vi al
havefigeltngthe matepiahi ng cl osed by a cl osure as cl ai ned

in any one of clains 1 to 18, passing a holl ow needl e
through the closure, introducing the substance into

30 the vj Lacthe.n le. withdraw.n he n .

fr ofr%h i heA\?lhoas?ﬂeair’%% acqhggrﬁ?cgﬁn%%” a&al %c&)rdm% th aﬁy ofE 91’ the preceding

20  claims, characterised by being made wholly or partly of a thermoplastic elastomer
compounded with a colourant to the extent that less than 6 % of laser light of
wavelength 980nm at an incident laser power up to 8W penetrates through the

closure to reach the interior of the vial or syringe.
25 19. A process for introducing a substance into a vial characterised by the steps of

providing a vial having a mouth opening closed by a closure as claimed in
any one of claims 1 to 18,
passing a hollow needle through the closure, introducing the substance into
30 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.
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sealing the residual puncture hole in the closure by

heat sealing. -16 20. A process according to claim 19
characterised in that the heating of the el astomer
material of the closure adjacent the puncture site so

t hapgt he -

I'i ght omﬁgﬁ{cﬁéésazlcgéftdg%;to clrlfaz?ler i a ap‘%of“:‘i gsggﬁ ﬂ{&ﬁtﬂe%ﬁﬁng of the
punelagtoter $hdterial of Bie cldsupe adjesemt ﬂxecpundtun@ siteos ocdhati nime Daterial fuses
characterised in that the laser light has a

| esds dongrbydivecting laspy bglﬁ@élscsth&@é@qugmténaaéiwmthe puncture
char%cterlsed in that the laser light has a 10 power

4-16 23. A process according to any one of clains

g0 to 22 characterised in that the |aser beam has a

wavel ength in the range 960-1000nm 15 24. A process
acc@tdi ng pmcm;accmdingfto clamrd aracterad ahthatthedases dight has a
in that he er light is directed at the el astoner
natEPWSH ﬁWVto the puncture site for a period

of 0.5 - 2 seconds -17

22. A process according to claim 21 characterised in that the laser light has a

10 power4-10W,

23. A process according to any one of claims 20 to 22 characterised in that the

laser beam has a wavelength in the range 960-1000nm.
15 24. A process according to any one of claims 20 to 23 characterised in that the

laser light is directed at the elastomer material adjacent to the puncture site for a

period of 0.5 - 2 seconds.
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