WD 2006/ 019292 PCT/ NL2005/ 000591 Title: Protected vial, and nethod for
manuf acturing sanme The invention relates to a nethod for manufacturing a

pr ot ect edwwoizade/apmd2t 0 a protected vial which can be nargfraaborsedosaccor di ng
to this nethod. Vials are frequently used in nedical practice. Usually,
vials consist of a container filled with a nedicinal fluid, and are sealed
wth a seal which can be pierced with a hypoderm c needle. The vial is
often also provided with a protective cap which needs to be renoved before

use. In the1eprocesso0icpe@dicing th@s@evhabisfothRaBuEScBuEQASI demabl e
chance of nedicinal fluid ending up on the outside of the vial. Therefore,

after filling and sealing, the vials are rinsed in order to remove this
fluid. However, it is knowmn frompractice that the outside of a vial is
not always cl &Bf, investippesefpbftcsRt anfeEEPEn TRt oA TACtFE NSLBst ance.

In that pe388cté&dNsiny bag a@talpgot@ceeapb@é@ BABnakanand still traces
of the actlv subst ance have repai the fact that traces of an
active sﬂ%%?gﬁEEuFEﬁa?ﬁcoﬁééggnga EgﬁﬁtW?EﬁQda problem but in certain
cases, such awvialer aexatfipkeuentiheusase iaf megtesilaprestdne .alisuaildti,cs,
IS asorfhlfobghLs sEopel DSLANEE HEL kS kpaMyLhAL pulostaLthos aan, absorD
on gl ass. i s Ay cause hospi and pharnacy enpl oyees, 1n ng with
such vi agsd @DeuﬁﬁeiﬁdawhyhgétSﬁﬁl wbhthctani bk prhezecpowsihl p hlghly toxic

SUbst ancsoohPrhile neasecof 1AL Lbke! kESoreant ATERALEAY168H! heraULSI o s

undesira ecause this may faster resistance of m Cr o- organl sSNB
agai nst PHetaatiBFofPBsEbRberABESWRENPENESBOVRIC PELsT§aHESNS I§etien

cont act ﬁké@eé@eoflﬁfodgélﬂ@eﬁhébé vagtkbi ehikgs @@naeeagélg@&abnecontact
with nlcro or ganismns garrieg hgs ital ang p@ r mac ees. An
por { anEiBEF BcPF VSO CERB.pf LUt STYER: FBnORSChE CLACAE O
above- nEﬁiaDnemhdLsﬁdyantaQESraﬁdluhﬂgebyd Beaw&nglnghetslaegahm@e
consequenssa byt Iphend IGHLRENL, AATNAN! LB QY des 8 fiLjed o
arr angedfappupdagtice that the outgide of a v1al ig not always clean,
i.e. free from contamination with an active substance. In that
case, rinsing has not led to complete removal, and still
traces of the active substance have remained.

Often, the fact that traces of an active substance remain
does not constitute a problem, but in certain cases, such as
for example in the case of cytostatics and antibiotics, this
is different. For instance, it is known that cytostatics can
absorb on glass. This may cause hospital and pharmacy
employees, in dealing with such vials, to undesirably get in
contact with these possibly highly toxic substances. In the
case of antibiotics, contamination on the outside is
undesirable, because this may lead to faster resistance of
micro-organisms against the antibiotics concerned when these
micro-organisms get in contact with the vial, or when the
antibiotics concerned get in contact with micro-organisms
carried by hospital and pharmacy employees.

An important objective of the present invention is to
cancel the above-mentioned disadvantages and thereby
preventing its negative consequences. To that end, the present
invention provides a method for manufacturing a protected
vial, wherein a tight-fitting envelopé is arranged around a

vial after its filling, wherein a bottom sticker is arranged
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vial after its filling, wherein a bottomsticker is arranged 1 WD

2006/ 019292 PCT/ NL2005/ 000591 against a bottom of the vial, and wherein
subsequenvbyoa/oibioght -fitting sl eeve is arranged over atrclreagvostonesoentire
side wall of the vial, while partly overl apping the bottom sticker along

a Circug%gggﬁgtaé ﬁﬁggoﬁfofh@hgo%EQT] éﬁdawﬁ§§éhh1Sﬁb@%ﬁﬁb%kﬁycgnta”‘nat'on

which r I'ns on e outside of the'vial after rinsing the vial
encapsul BigHt - bethées ﬁﬁQQV?aPSaﬁélﬁﬁéeﬁlQﬁﬁlf?Ftﬂﬁ@sénﬁéﬁoﬁgt1%ﬁl§Hdﬁs

arrangedwgmlteﬁ Mhé'thltm@hQQét§ar8§yeb%ealbgbhﬁgl&h@Cbatt@mdstackel

tight- flti sl eeve. r6b¥iﬁ? ? g B g%r exposed to toxic

subst anc@&s? %aﬁ%écPﬁ ©HsE 'IF‘ﬂSt ot PREYMal  itself, but will

touch the envabopeleBaaausa pbes&bael@p@tﬁmﬁ&athpghmmmcara@m&imheomiaI, one

keeps th nor na ysSLcC wi th I in its
gnaF 683 f @he VRSE a%ger rlnF%HS ¥h@ %%?hlgeéggapgglg@%h

further gﬂ nd~processing remains e-sane _
developihgtwesnsthace;ahl@nd-bhgahnghs ﬁoﬁﬁdognénvgéppa,cw@n@é iLo get in

contact WiDaLeaces pheaBihbi oLl e5c0BatRE, OHEREdS: 8f potBEnVialodd ana

addi tion antage 1s t e envel ope w 11
t ake car@ bighérﬁﬁﬁﬁlﬂﬁesbﬁégﬁs Beregrass 96§€thérnOaA@nﬁ@§5ﬁ5p98ﬁﬁetp|u.d

i's preVeBbﬁﬁcféﬁﬁbtéﬁégbngbé@@MseTHﬁeaQQEkcﬁhuan@E aocpeet ecki @ agnvel ope

t akes pl ace fter fil ferably after the step of sealin
Lhe vi o1 SRge1 FoiBh prhil "Sebah FhenraPETher;  BErave: thm stveieps 2its M

sel f - adhesgwelyaadousad shacklam tbﬁebﬁéépg1ehethelmaalphyﬁlaanreferred
enbodlnep%e?ﬁ%P%he L npyep |on1a&h8 tagﬁtsgggtlngtﬁa%eg%s @ﬁ ? is part of

the tight- ng envelope, ~and 8rves f or Covering a “feast the
entire shdedhahy ehdt heovesabinpgsremadhactheedafmeoniiatyy meetdc toat eri al .

Thi s S'ea§9eﬂ %ﬁseg %hk@aﬂ&ér hﬁ@r&'ékggﬂ&%ﬁs'h§%|QOSB%Ee Rd shag ssREunk

under appli cat and is ther Itted tightl { ound the via
It is noteddehainacaBtncl WéFhaFraﬁgﬁngfaaﬂtghﬂOFnﬁﬁl@@ B8Ry ersEadar 8find a

vial is kpewpib1ombS;338260089- 26660EHERTis that if a vial breaks,
the envelope will still take care of holding the pieces of
glass together, and possibly the fluid is prevented from

leaking away.

The application of a protective envelope takes place
after filling the wvial; preferably after the step of sealing
the vial has taken place as well.

Preferably, the bottom sticker is self-adhesive, and is
stuck on the bottom of the vial. In a preferred embodiment of
the invention, the tight-fitting sleeve, which is part of the
tight-fitting envelope, and which serves for covering at least
the entire side wall of the vial, is manufactured from a
synthetic material. This sleeve has been slid over the wvial
with little space and has shrunk under application of heat,

and is thereby fitted tightly around the vial.

It is noted that a method for arranging a tight-fitting
envelope around a vial is known from US 3 826 059. According
to the known method, a filled and sealed vial is placed in a
synthetic envelope, which is shrunk on the vial under the
influence of heat. The envelope comprises a bottom part for

covering the bottom of the vial, and an upstanding cylindrical
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to the known nethod, a filled and sealed vial is placed in a synthetic
envel ope, which is shrunk on the vial under the influence of heat. The
envel ope wonpead/aem®2a bottom part for covering the botteoroL20d3®ossoal , and
an upstandi ng cylindrical 2 WD 2006/ 019292 PCT/ NL2005/ 000591 part for

CovefinngPé gLge gilﬁ the yigl @leaoﬁthboﬂlgﬁ andDROF@QEE$9 6P st hat

i s positroned on e Via Accord|ng known method, the envelope is
ar r angedoTaFe@RdvEhSaD| Bl'aBsiBnBOpi é@ne@hPBht56n§ﬂP§utes an essenti al

di fference w hRcreapast thorhBekaBtRotheaeear, dichg EQV%U@p@rQ%eahlam%%@nt|On
gi ven the facanthat acgordlnﬁﬁto the |l a te{ met h t he_envel ope

provi ded®F A Ehotpreteel ASnBl§ BLB6Er oM1SE |8R8Fgéﬁﬁtﬁssﬁge$§qe%ﬁl? ortant
advant ageiofedehbg wothsrekbpattt be phecesshotl acramging thetiasvelepenar ound

h I Lnplified. [ i.ck
and oy T PeRCBr caugen iR SatbnbBrE o oFay R g Ta ho Fom a5 ARTRE

an an-enverop&~havin om part
cylindriche paveleREemdipgovidﬁﬁthe bwptpmepaSb nam@ﬂkoeebétmnem t he known
met hod | sc 2BRekednal DesyLalol SaRush grtbﬂanQQaﬁ9¥§EOB§ wohel 18 gkosed at
one end, iS nore Ficult t 1 n eeve over “the vial, as
air need%h@E the pusHedstPEnPrERaNEAVE| 5PE, eﬂﬁ?ﬂépﬁhéF@up§ Ehet vdadodm f or

air to e§§ﬁ£§1ff@6thﬁlggreltthgréagﬁe@ ebamaﬁugaceuieg@bttaa s@Rtkapped

bet ween t he enyel a ihe vi al . when the e velog IS shé gk on the vial.
oot agvant shopeeal sl osuth ot nan dpc ogve RY1BAy 3| BRECPE BPPEnged
in two sae@sa m@EﬁﬁdﬂlaalfpaSt skepndonpr Eses ahtabbiogmt perhottom sti cker

to the ottonlof t vial ,, and_wher ei a_second conprises
position ﬂ ?ﬁ%rs|¥e98 %ﬁ8u%8°Wﬁe v%g and aﬁP?nE|thP ng eé?epgﬁhFﬁe

vi al , mhenbonanhenseéepe wBipbsiiti ohededueh that enit wbveh51shmosede val |
of the Vapke 2001 PAERLY OXETIARSAt Deechal LORLSELEKG 3] 00 816 heuatergntial

edge of ottomo e Vi e various_aspects, features an
advant ages BRshAd TppEsBhe PRAVERPPEn WHELchbEhenet her lékplai K@ bforhe

fol | owi ngirdescetpbpen mhtbnegherencentect he at taghed drawimdgekRiwgi ch:
entrapped between the envelope and the vial when the envelope
ig shrunk on the vial. These disadvantageous effects do not
occur when the envelope ig arranged in two steps, wherein a
first step comprises attaching the bottom sticker to the
bottom of the vial, and wherein a second step comprises
positioning the sleeve around the vial and shrinking the
sleeve on the vial, wherein the sleeve is positioned such that
it covers the side wall of the vial and partly overlaps the
bottom sticker along a circumferential edge of the bottom of
the vial.

The various aspects, features and advantages of the
present invention will be further explained by the following

description with reference to the attached drawing, in which:

figure 1 shows a cross section of a protected vial
according to the present invention, and
figures 2A-E schematically illustrate the successive steps of

manufacturing of the protected vial of figure 1.

In figure 1, a cross section is shown of a filled and

sealed protected vial 1 according to the present invention.

3



figure 1 shows a cross section of a protected vial according to the present
invention, and figures 2A-E schematically illustrate the successive steps
of manufwotwedmngef the protected vial of figure 1. | rCiiNg206s/000598 Cr 0SS
section is shown of a filled and seal ed protected vial 1 according to the

present T1@¥e§£beﬁcte§ %209%8111@?_8@8%%/ NL%@QééOQ%@lz Iﬂ@war %B@cg@d vi al

1 consists [ass vij al known per asid a bottom
202 and %hthc@e§éd%péﬁﬂﬁ92§1 | & PPR OW|3P ZaHQ ﬁ@d?EFﬁéﬁ Ppﬁpajﬁ Ps 10

present. tH@evpépt gpt Qdmét]@blnéll ;s_mli@vnded mébeﬁtpl @’h@e@bbEe&eaHI ngatenber
4, for exang g gl gctlvelcag m£ % anmpl e %Em tal. On
the outstd® OPI?Héd9 al’+51 ﬁnpéﬁ§ % SPELHIPL WE™F gfit | vy 5vEFRPhSst t he
entire voal r@dbbkeavand thprptetetcteveapclp 5ofr esamphe efivekope .6 conprises

a bottom sticker 602, pai6h govers Lhe)boltam 209,00 Lhe yial;2. and a

sl eeve 601 Covers e Si 1 and partl overla S the bottom
sti cker Bﬂghal@ngvalcﬁlmeﬁtetbﬁtﬁatlﬁﬁgﬁl@ﬁ EhelbBaviom 202 Pppéﬁéﬁaﬁﬁy t he

sl eeve 601,i 5 ppde. o&hé Eﬁ@8§Fﬁée@tcoﬁﬁ93B§%'8 pBEebmake ibREexanple a film
of PE, PP, PVC or th urthernore, it is greferable t hat the bottom

sti cker W%thl§oﬁﬁhﬁfEEFUP€HtPWoﬁpé PEahBBavéAl SynPRet PcShEEEF AP las
well. Al gRichtcbsepretraeablget hatlt belbahaogastagk@ﬁeﬁmapissth@ebbtad,hesi ve,

but t hi t ithin t th ion. A_suitabl
val e f oFFESEhROEngLengs ot b SPBoe80 a7 98208 S SohPCERE 9F0e for

t he thi cknessrmayeabbdybhetheghéecor caweds. madefeiablyrahh@aMGmton1sticker
o2, nas BhPhekDEssallriLie SLASL: b R0PLOKLTR! 8Ly o8, 19 MhyEoL,SaKe of

clarity, =Y ected vial "1 aré€ shown in an
exagger at edey Fhrbhemgheonltm@ pr@tfgwbélevthatlthg hantPacsaieleirn steps

whi ch arggodescribiRgdakbpui-be EQE%O&‘EQaﬁQBa%@hﬁhs?h%thHHSEEEE§QaUna%he
figures 2A-E, in a sinplified wa At first_an ty al 2, known per se,

Vi a
i s provivedl¢fiyere 2%)1STR§ﬁfeFﬁP§evF5Pt2tﬁ§ bottom Sticker 602 18

gself-adhesive, but this is not necessary within the scope of
the invention.

A suitable value for the thickness of the sleeve 601 is
0.05 mm; but the value for the thickness may also be higher or
lower. Preferably, the bottom sticker 602 has a thickness in
the order of approximately 0.15 mm. For sake of clarity, in
figure 1, some parts of the protected vial 1 are shown in an

exaggeratedly thick fashion.

The protected vial 1 is manufactured in steps which are
described in the following and which are illustrated in the
figures 2A-E, in a simplified way. At first an empty vial 2,
known per se, is provided (figure 2A). Then, this wvial 2 is
filled with a medicinal fluid 7, through the access opening 3
(figure 2B) . Subsequently, a sealing member 4 is attached to
the access opening 3 and a protective cap 5 is attached
(figure 2C). Then, the whole is rinsed in orxrder to remove the
fluid which has possibly been spilt on the outside of the vial
2 during filling. Subsequently, a synthetic bottom sticker 602
is attached to the bottom 202 of the vial 2, and a synthetic
sleeve 601 is slid over the vial 2 (figure 2D). As last step,

the sleeve 601 is subjected to a heat treatment, in such a way



filled wth a medicinal fluid 7, through the access opening 3 (figure 2B)
Subsequently, a sealing nenber 4 is attached to the access opening 3 and a
pr ot ecti weoags/oi9s attached (figure 2C). Then, the wheleNI2eosimedd i n
order to renove the fluid which has possibly been spilt on the outside of
the vial cn2+duei agfikkki Bgg %%%%%%%e!&tel:}éme% SYRLRSE itG PRlIL oM Shinek e, 602

is attached_to the botton1202 of e vial 2, and a synthefic sleeve 601 is
slid oveVithe2vilaF99TEf FGire 2D). As | ast step, the sleeve 601 is
subjected to a heat treatnent, in such a may 4 WD 2006/ 019292

PCT/ NL2005/ 000591 .that it _shrinks and. th reb becones .fitted.tightly
around t he E|O§d?F|éﬁrénﬁéftlﬁﬁtSrgBF feﬁ%e? iéﬁFglﬁﬁggéﬁﬂgég éf
providinglvhabsSZeewethoa sinelewe bo@ toand tad clietrt GM2storc ker G2 idke an out si de

contamn vi al ha e r
Phar machgm € ISEla(Cajn 3 ﬁﬁ? %ﬁhér%gﬁgg, %’Q’%E%%osu% &@%g[%{etd %%?Olt
W j chen, ffﬁhePNeufmeChémd@ BNd Bapvdegit Si’hﬁeﬂfﬁtéllerl@@rﬁﬂt%r I8\ jmmrel\ll j megen,

The Net he|angds) BvdUWhg%h\é[ﬁ' c*rhtehﬁret%&«ila@asc%ﬁamn&%ll%atg; MYt ed
vials 1 and unp rot ect e vials cont ai ni ng ci_splatin was neasured.

Extractscne?léﬁ‘ift Héimggesi d éTlafﬂeﬂﬁéwu 8es Ngé r&ééadﬁ)et @rimco WHigh e and
62128} 3{2 egg\m:bhdét bbﬁ@elmgnwllb@rr@tfr brf;h’%b}t@ﬂlﬂz&@t 3= qataln@ntun@ﬂdt@dt@dl\lo
term ne of ultratrace els o atl nu SLIl ppl

ot amet Py LSt St o Pl Crepr e are Bre BERER SO B O G bl e,
Bat ch Vi absswdehofit theotéallisowePeotiestedcviedl Snthumiert iofunviaalds 7566 4067
Cispl ati 5 S ) i nmg/m) 0.5
0.5 Sur acgg)flrega ? %‘%E@Ei@ QJ@?(E:%@%& n(%ltl%?r)gm( %D%Eé%)tat%)%oo The

t est ed vBaléehéneNput 2RPR/a -sPageendost aifned Lrifigaceodedicdsr ofwple tinumed
with 0.5, E'E‘%lgg&h? LBe uiRaksMer BeteQmRl Bekye TERLSLd roThe coRlRINers

wer e cl oséed,  and
in the follow1ng table.

Batch Vials without protection Protected vials
Number of vials 7566 4067
Cisplatin (mg) 25 50
Volume cisplatin (ml) 50 100
Cisplatin (mg/mi) 0.5 0.5
Surface area (cm?) 120 180
Extraction volume (ml HCI) 70 300

The tested vials were put in a single container. The
containers were filled with 0.5 M HCl until the vials were
completely immersed. The containers were closed, and after
ultrasonification for 30 minutes, the vials were removed from
the containers. During ultrasonification, cisplatin
contamination on the outside of the vials was assumed to be
dissolved in the HCl solvent.

Sample pre-treatment and analysis with stripping
voltametry was performed according to standard procedures. One
ml of the cisplatin extract was destructed into a platinum-
complex using hydrogen peroxide, formaldehyde and UV-light,
resulting in the formation of platinum (Pt). It is a known
fact that cisplatin contains about 65% platinum. Analysis of

platinum was performed in triplicate with a relative standard
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ultrasonification for 30 mnutes, the vials were renoved from the
containers. During ultrasonification, cisplatin contam nation on the

out si de oWotb&/0apmbs was assuned to be dissolved in thecHSL26Bl00es01 .

Sanpl e pre-treatnent and analysis with stripping voltanmetry was perforned
accor di ngiet\ﬂa%ti%‘ﬂd%rfd 2precedH=Ls. i e o fMa=tledthe iRl atg mEXt ract was
destructed into a I&l num cogpl ex usg@ga hydro en per.oxide, fqrgrs{al dehyde
and UV-| ?g'-ﬁfLaCtre§& “$Eh YATmTPO2Eq 153 & known

fact thabo&béaltaaltﬂomnmms sahouinteh%ql atennwnanmmay@lsasaf enptat i num was
erformed.i | i cat h relativ ndard 6/ 0192

BCT/ NL208%F3§35§’ *edgv?%”taicétﬁdgf 251z 36/’ S el Oef en%ag?%ﬁf%/ 1 of
extract. vSaidpl € wereedit! dioed barrdkgreamal ywédlelsn O(fasvé.amlgmm c@ricerst/lat i ons

wer e encg%%gr@ Ten bl ank sanples (enpty vials) were extracted, analyzed

re

and conpa to the cisplatin vials to correct for background vaI ues of
pl ati num (50 Hgluesewfr abepluys gewupt sapdolcens agRdattieroff @ost @M s on

found onythes Vipalsneht waks) c\wp%afe@n%rt%e%ett%e@aﬂd&&réa gatad Vi %!n% 1

and the En protected vials a Wlcaoxon test. This test was al so
appl i ed &Rt HEPYRIFGESSH] V&@ ar?‘l r‘i"é‘ttlhoﬁ Bl capen &ESac FhiEpEefie d7S t he
val ues okleentgpiltiati en rtelkatved e e comtibannstieh tﬁﬁ‘ \drdla (RirA=ald 0

out/in to_ a Iues corrected _for . blanks 0. 05 .or .l ess
wer e cz)ngiggé%ﬁ il g}LT i JRACSS B&:éjo\%ragll@ﬁécﬁgﬁ é(rel?é&dg&on%&ie TSRS and
quartil esf Résumslof(Ptthe“attesx sudr/enpr esentted aild ted ued |cowirrgy ttegb | fer
Batch Un te Prat ec S P

ot abs Pridhge! 8 -vadlesTod ;%n%%iy:—é TeRs veds® et fz@%‘g) %‘f‘%c%%%lo-- 6)
M n 3 0.D2te. veravehpyecperi zpek H@de@-m SBNPLE S ¢edi an 7 0.06

0.43 4 0.02 Ordiu1BY srBagkgreund Yakugsekbnksdcheaknkr emitibeabovrarhabl e,
in particular fromthe

Batch Unprotected vials Protected vials
Pt-abs | PT-area | Pt-ratio out/in | Pt-abs PT-area Pt-ratio out/in
(ng) | (ng/em?) (x10%) (ng) (ng/cm?) (x10)
Min 3 0.02 0.17 Bv* BV* BVv*
Max 79 0.66 4.85 146 0.81 4.49
Median 7 0.06 0.43 4 0.02 0.11

* BV = Background Values

It is clear from the above table, in particular from the
median data, that all parameters are significantly lower for
the protected vials 1 compared to the unprotected vials 2.
This proves that providing the vial 2 with an envelope 6 leads
to a significant reduction of the outside contamination of the

vial 2.

In order to investigate the effect of providing vials 2
with a sleeve 601 and a bottom sticker 602 on risks associated
with accidental dropping of the thus obtained protected vials
1, drop tests have been performed (Report for Pharmachemie BV,
Haarlem, The Netherlands, by Topa Instituut, Voorhout, the
Netherlands; report number T04-1068). The applied test

procedure consists of the following parts:



medi an data, that all paraneters are significantly lower for the protected
vials 1 conpared to the unprotected vials 2. This proves that providing

t he vi al wowddnigay2envel ope 6 | eads to a significant redenNL200%000591 he

out side contam nation of the wvial 2. In order to investigate the effect of

provi di ng) va@b? geggngmo@,@&@@vgeﬁg%ta@q ashottom sticker 602 on risks
associated, with

acci dent al drggpln%eof t he thus %%E ai ned rot%pted vial s
1, drop LE8ifstrabelBEen=HEr PEFHETTERepOr €10 2PfFarnic F&m &+ Haar| em
The Net haerbaptag by fpepacknst tuels Yodgrhout, thhée Nelt taerﬂomds;ajr eport
nunmber TQ4-1 li.,ed test rocedur | f the follow ng
parts: 93@9500é181§§8§ %E2665F6@0€510n1 %gﬁl ﬁ%ﬂ% &ﬁgpkhelght of
120 cm Thiisleedt (hap, b@@ﬁtpﬂwturwédeﬁo §hﬁuEaﬂéaEﬁeO@C®ﬂdeﬂtaﬂmﬁdhmmmlng of
prot ect eglybaksilql o2 Lably en@qn%l%ﬁpl gﬁ'at f'%rmh%%gﬂ)%&e@e'aght i's 120

cm on random posi tions of vi al t om or_ Si The surface
on whi chhepgei ﬁépgloﬁﬁveFﬂ&@eﬁxﬁﬁﬁb@aW§ @eeElﬁ@ﬁ@@ﬁﬁeﬁl&ﬂéh\ﬂhhﬂﬁ si mul at es

a hospi sakrEl-eaE. tﬁpxé@ dIFORS ahave nhern vhenfar Red 1w, t kdnlir eg a1di fher ent
10n vials, 50m “vials and 100m vials. 2) drop

types of _vi g i

test froflaPopVha; §ht of 185 cm This test has been performed to see what
happens if the protected vial 1 falls froma shelf on a hospital floor.

The dro s, 185 ¢m.on r ndo L.PQ i ns_of the vials 1 (top, bottom
or S|de)B)T§5gguFF§Ee%6ﬁm e roﬁé nge Bﬁace is the above-nentioned
"Li nol eufthipl &aeet The begulpgldbrnhd doopeEewhatr@m@@@@sdddptma ght of 120

cmare p%%é%@&%@ﬂ 01%% 1f9'E@@'&Qohagl§heﬁeroﬁa§ nkpiQAPlAleRessyd t 1S

noted th rotecte vi al's are |n i cated as V|als

with cov8Fopwheighs aﬁpﬁéﬁeéﬂb@n Vieadem pois 1 1opisaod 1211@ YHade dn (E9Rel ope
6, are ipdieahedragidk)al shel ek eo¥er whPeap thel ghlopk?@ &8 place is

the above-mentioned "Linoleum" plate.

The results of the drop test from the drop height of 120
cm are presented in the following table. For sake of
completeness, it is noted that, in the table, the protected
vials 1 are indicated as vials with cover, whereas unprotected
vials 2, i.e. vials 2 without an envelope 6, are indicated as

vials without cover.

Drop height 120 cm
10ml vials 50ml vials 100m| vials
With cover | Withoutcover | With cover Without cover With cover Without cover
Results Results Results Results Results Resulis
Drop on bottom 1 ok ok ok ok ok ok
2 ok ok ok ok ok ok
Drop on top 1 ok ok ok ok ok ok
2 ok ok ok ok ok ok
Drop on side 1 ok ok ok ok ok ok
Total % intact 100% 100% 100% 100% 100% 100%

The results of the drop test from the drop height of 185

cm are presented in the following table.



10m vials 50mL vials 100m vials Wth cover Wthout cover Wth cover

Wthout cover Wth cover Wthout cover
Resul t s Reeubdc19i20p on bottom |

Results Results Results Results
ok ok ok ok ok ok 2 olcokNigkosakook ok

Drop on top 1 ok ok ok ok ok ok 2 ok ok ok ok ok ok Drop on side 1 ok ok
% intact 100% 100% 100% 100% 100% 100% The results of

ok ok ok ok Total

the dro
foll owm

10m  vi
W t hout
Resul ts
br oken

ok ok o
ok ok o
ok ok o
7 ok ok

test—fromthe drop—height—of —185 —Tmrare presented i the
ng table. 7 WO 2006/019292 PCT/ NI Z0®9#¢0F591  Drop height 185 ¢
al s 50m vi al ;odQRR1 |vial s Wt hseauer |Wthout cbwgh v tth cover
cover—Wtircpver Wijhout—co “Results Resutts Resul s _Resuits
Results ob ihcorsht |t Wity et o WitirRvepk WiBoRhgeves pvitkhgeveplk  Wihow Roveik
ok ok ok ok ok r4u@k |0k Kok breken ok Resu@k 0K pku©k |ok mkus 6 Dk
=—=—7 OK[OK[OK OK -| - 8 oK broken oKk ok - - 90K oK 0k ok - - [10
Dregenbottoy 0 bn ©hp || ok Bk okl okbk gk ok ok ok ok lok o¥ 3 bk
k ok ok 4|ek|ok.ek gk okeok 5 okkx ok|ok ok ok pk o6 ok ok @k okj -
OK OK - -[8 pk oK ok ok - - 9 ok ok ok ok - -
3 broken ok ok ok ok ok
4 ok ok ok ok broken ok
5 ok ok ok ok ok ok
6 ok ok ok ok - -
7 ok ok ok ok - -
8 ok broken ok ok - -
9 ok ok ok ok - -
10 ok ok ok ok - -
Drop on top 1 ok ok ok ok ok ok
2 ok ok ok ok ok ok
3 ok ok ok ok ok ok
4 ok ok ok ok ok ok
5 ok ok ok ok ok ok
6 ok ok ok ok - -
7 ok ok ok ok - -
8 ok ok ok ok - -
9 ok ok ok ok - -
10 ok ok ok ok - -
Drop on side 1 ok ok broken broken broken broken
2 ok ok cracked ok broken broken
3 ok ok ok broken broken broken
4 ok ok ok ok broken broken
5 ok ok ok ok broken broken
6 ok ok ok broken cracked ok
7 ok ok cracked ok cracked broken
8 ok ok cracked ok ok broken
9 ok ok ok ok cracked broken
10 ok ok ok ok broken broken
Total % intact 96,7% 96,7% 86,7% 90,0% 50,0% 50,0%




10 ok ok ok ok - Drop on side 1 ok ok broken broken broken broken 2 ok ok
cracked ok broken broken 3 ok ok ok broken broken broken 4 ok ok ok ok
br oken brwbkenos/Gonk ok ok ok broken broken 6 ok ok ok kprokanowraeked ok 7
ok ok cracked ok cracked broken 8 ok ok cracked ok ok broken 9 ok ok ok

ok cracked breken the Qk:s@Jlt@k o8k theokenpbrelken , Tatali sYo-iont-aeil <96, 14t96, 7%
86, 7% 90, 0% 50.0% 50, 0%, § WO 2006/ ﬁ19292 PST/ NIE%OO / 00591, .From t‘%e
results BF° f’ﬁ 1§Pop '8 s "t s B SnciGe & O h & r?a1 EVEE2 8% h a

sl eeve 668deandoa heﬁﬁoﬁnsﬁmche@rﬁaﬁd @m@&emaudnead'mﬁeawuaﬂmwmuagalnst
prot ecti gpealcbe Woilso? 208! Sk -Breakage.ateiy il Nas Aphear ed that

I f such a vra sust alné vial 2 offen gets “cracked rat her
t han br@%@halﬁﬁrﬂﬁ@ﬁﬁﬁnethﬁtVﬁ@é dppéaead getist dreokech ratiiesl tharbr eaks or

cracks, pHRoRAK obutREseERSES 1 tt e VbR Bl 'tlhathrft s Il §ieantents. In
al | cases of breakage of an wunprotecte d vial 2, the contents are spilled

over thePFEBEE. OTTREPENRSr e 114 RE Sc Ohc FHSIES RS Sus g ddathat std L
appl i cat teatafinst hesskeavent@l andatihe cla@bfsomfsﬂdr@&@:rag_@o%ﬂ eads to a safer

handl i ng_of tge ¥i | s.. ih a ve de crlbed enbodlqe | reI

T st £ SEPBAOCEPEERe Vgt toi IFPE 65TGF Ao J5Fo ML LERY SHEF o B oS o

nodi fi caThensfamnd, adhastmﬂnﬂ&sapa pessMbt&fweﬁhmhamhehsca@@labatpmmteﬁiion
of the 'E}ﬁgngagev Se‘éﬁf PﬁFt?ﬁé %)B%t%t aghed ol %fo@‘s 1008 RIesent d ’%Ve“t'on

is summarize revention of -contam nation o 2
Wi th trabé@déﬁngn@éléhﬁawlﬁﬂﬁlds, for exanpl e cytostatics and antlblotlcs,
which may be spilt on the outside of the vial 2 while filling, the vial 2

is provided with a_tight- flttln%‘protectlve envelope 6 as a last step in
t he productloﬁhﬁr6%€§§ degeribed embodiment is merely an illustration

of the posgibilities of the present invention. Several
modifications and adjustments are possible within the scope of

protection of the invention as defined by the attached claims.

The present invention is summarized as follows. For the
prevention of contamination of a vial 2 with traces of
medicinal fluids, for example cytostatics and antibiotics,
which may be spilt on the outside of the vial 2 while filling,
the vial 2 is provided with a tight-fitting protective
envelope 6 as a last step in the production process. The
envelope 6 comprises a bottom sticker 602 which is attached to
a bottom 202 of the vial 2 and a tight-fitting sleeve 601,
which is shrunk on a side wall 201 of the wvial 2, while partly
overlapping the bottom sticker 602 along a circumferential
edge of the bottom 202 of the vial 2. As a result of the
arrangement of the envelope 6, a possible contamination which
remains on the outside of the vial 2 is encapsulated between
the vial 2 and the envelope 6. Consequently, a user is no
longer exposed to toxic substances, because the user will not
touch the wvial 2 itself, but will touch the envelope 6. An
additional advantage of the provision of the envelope 6 is
that if breaking of the vial 2 occurs, the envelope 6 will
keep the pieces of broken glass together and will possibly
prevent the medicinal fluid 7 from leaking away.



envel ope 6 conprises a bottom sticker 602 which is attached to a bottom
202 of the vial 2 and a tight-fitting sleeve 601, which is shrunk on a
si de wal IwdQboenfiodobe vial 2, while partly overlappi ng trhe/NbdsawsdtLi cker
602 along a circunferential edge of the bottom 202 of the vial 2. As a
result of the arrangenment of the envel®dpéS6, a possible contam nation
which remains on the outside of the vial 2 is encapsul ated between the
vial 2 and the envel ope 6. Consequently, a user is no |onger exposed to

toxic su@stanﬁgghoee%a;sslahg\gae%ar S b %%5\/619%@1'\;1@? Vgl 2 e sf_mg

wi |l touch the envel ope 6 ditiona ntage of the’ prOV|s
envel opetBei §tePRaPfi:f breaking of the vial 2 occurs, the envel ope 6\M||

keep the-ppeeesdahgbeokernigl@sswiegether qandwil 1(opassi Bl oy ety 4yhe
medicinal _fluid 7 Fﬁon1|eaklng avay. 9 WO 2006/01929 "PCT/ NL2005/ 000591
CLAI VS 1an@b9H08cF§FSnﬁﬁﬁF&89ur9&2 a protected vial (1), conprising the
steps of - fipildwnibdichg a@iwilal(2(2)iwit b aesiidansdl l£102611)(7)3 bottom (202)

d fi II ial  (2) wt med | fluid
(ot Schran e bRy anberthd) (8 e e B nERG
arrangi ng alrﬁgﬁﬂnglattmghénﬁetCQBg(@ﬁV&ﬂ@@ed(Eheavt@hd(zbﬁ vaftler(2)he step
of f'll'QQtEBetﬁbaEtE )oQa§1ﬁi5ﬁ§ Eh@cgﬁa1“h§r ?%f t%%%ﬁ%ﬁgfgé cker (602) is

arranged agal nst t he e vi al ereind
subsequelbFyeatt pgREL LR BEAG §Peé§8296@§)a¢§a§9ﬁéngéﬁl@$@rt@@ beddtont he

entire smgez)waklthgoﬁiaqf(zme ¥hal whékeiwhisli@spaikhy 1 V%Thﬁgﬁkﬂg the

botton1s% EF 6?2% Qgﬁ ? circunferential edge. of { bott om (202 2.

Met hod attbFdPHgSt6S¥Fai'f’l) wWAePEFARERE SVEP & é?@éﬁg?ﬁ& ERé igry & (6)

takes plasdl 4boe) dliethtepiel &b)achhinget berseg brgriesbens(4he 3. Method

accor gbnggﬁgggl %uvci)ée%r (Bo2YN218LY 8 BEOLEGELYEnE3D, (BhgkS 3t haghed to the
ottom (202).

2. Method according to claim 1,
wherein the step of arranging the envelope (6) takes place

after the step of attaching the sealing member (4).

3. Method according to claim 1 or 2,
wherein a protective cap (5) is attached to the sealing member

(4) .

4. Method according to claim 3,
wherein, during the process of arranging the envelope (6), the
protective cap (5) ig left free.

5. Method according to any of claims 1-4,

wherein the sleeve (601) is manufactured from a synthetic
material, and is slid over the vial (2) with little space, and
wherein subsequently a heat treatment is performed, in such a
way that the sleeve (601) shrinks, thereby fitting itself
tightly around the wvial (2).

6. Protected wvial (1), comprising a filled and sealed vial
(2) having a side wall (201) and a bottom (202),
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(4). 4. Method according to claim 3, wherein, during the process of

arrangi ng the envelope (6), the protective cap (5) is left free. 5. Method

accor di ngvoeo@mionk cl ainms 1-4, wherein the sleeve (601pciraNtrerswbesol ur ed

froma synthetic material, and is slid over the vial (2) with little

space, amﬁerwharéimlguhs&q&eﬁhbysmﬁﬁﬁﬁeir&ﬁtmﬁﬂ%ﬂﬁhﬂgﬁﬁ(yﬂﬂﬁhdiﬁhéUCh a

way t hat g %%eeve %93%9 shran thereby fitting itself tightly around

t he viaI § 8 5F8, gdvﬁﬁ&l ?f) conprising a filled and seal ed vi al

(2) havi agdammlmltﬂae( 2OYE lape a(6botctcmp1(i&%) & Hi.JiD -ZN06/ 0P 2 eve

PCT/NLZO 0 [ f I 6), d around
Iﬁg 99 %%% aw% %% gﬁ%f%f&%E élﬁﬁgh%ngp%qé %héM Qﬁ

seal e e env orrprl es a
t| ght f| t(16|0|3g gl%@ﬁéane@dl)ig@ﬁ@% E@ﬁmtﬂqnck(@roz()a@z) thmezrzaln t2he bottom

sticker 2660%hehS @ rt%g%qe@%l rt%to1t>hqsb%tlil%&qg(e%0%>veqf g gal }%% and

wherein the sleeve ( ahls arrafg over _at |east the entire si wal |
(201) ofepﬁér§|§Pd€2Wal (PA1partl yReovdrlagmiing e sh@rdhst i cker (602)

al ong a ekeecasberest itak b@@genpfsttlb&e&ot(mm)(%%hg & dAnehectadndiall (1)
according to cl.ai erel Oéhe vial (1) is manufactured by the nmethod

accor di n§“9o° §n§g%fb8@§

7. Protected wvial (1) according to claim 6,
wherein the vial (1) is manufactured by the method according

to any of claims 1-5.
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