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PROCESS FOR PREPARI NG A LYOPHI LI SED MATERI AL Thi s
invention relates to a process for providing

wo y@ploidcesed naterials and to apparatus for UusSBCT/RPEN®I1623

s a well known
t he phar mac&GtTEAl P dROREETR s T RRIE P T R AR R M ch
di spersion, e.g. a solution or suspension, of a
mat er iTiis inwentionaelates to b pragiess, fonprorvading lyaghidisessmategals and to
frozen then exglfc ed _to reduced pressure to cause the
I

2PRAIPYS fF WG AhSIARLTOFSY. to perform a sublimation
t r ansirtyiophilistim ik Bevelin@oan frocdshi thapRatmaséaical anthiagcines
process nakes it possible to wthdraw water contained
imdugiripg e Mbigh & dsneaKen. e 25aEPN AT SHFBPRSIQY, QbR eaigrial ina

. fe fociLi ;
SERISE Ryl PERELAY UG el 18 I sl tleudddpresgure to canse
dhskduid esevapofaky, AOt0gkBfot@h sublinatibh jratdidordfrepehs frozen to the
is contained in a contajner typically a vial, whichis .
SRPIY stpte. J MRropess A %P@%%QIIXEJ ‘ggté%%(twtﬁrecqnf%ddn@anﬂeﬂal
Ty AR ﬁ{eem%fiﬁltlﬁ(?rg YOI AR ARG B REathili®nd Wb TR 1ittedts
the open nmouth of a vial. Vial closures are known
whhsshvatin. Adyprealdgophilisation progessimdistlosad in BR-Asd 048 194.
upper ,..position.l eaving a vent,.for the esca of . g
evapor SRV IRHPRFTSION E ORI A CBu st BR AW hich is
iRpSsed t8 BeaBudedpldshi@d syAHRp t}ieh$uhdfmmvbj)@fatei Ry t]d%ﬁ%ﬁﬁﬁ
is conplete to seal the vial. C

: ) ylc_allvyvialsvvhi )
Spehing lof Ehgragsiainer eigethe opph @nuth/@f?ﬁ wal Vedsilasiens agg lnown which
arranged jn. i S| I .

BB e RG] Rl B0 e Led o e sape
Rifetalorsthe likfisd, ane wiildiadea be\radvield dakvinyaabiotea saohd pbditon

wi th the underside of an upper shelf above th i i
orhsathe yophiligatiangpraeest eoupdite thwrbife v A iglypids which

I il [ j 1S g r:

HSR0S2H ;B85 5 SR S SRy SHEb ey
ioneeshicHtfel fredyidgoandttherpexposirhéo g kamoedsressute Plirel dholves are

cl osed pasition. Nuperous types of .apparatus no
fsackﬁf_mra%ﬁyn%%fﬁ AR i"YIF% P8 efﬁﬁgeg%“m?f gﬁfﬁﬁfﬁ’ovet ©
GRS RIS v ials GERRRLIE Uel@'@f'ﬂ«lfqd wh&Pihe 15dpRNRE o oeéss §8Ebmplete

be hernetically closed with the containers inside and

iuppedshelves ete lowkted bht the nthistics nfviels anghp shredf inmeedaaiely below to
reduced.pressure can be najntained. A specific type of

\Hugl‘l1 thg qgrusesdnigdhs Bve Clareh i i n Wo. A 04/ 018317 but

i's notN@h&ehos8es bhipaiafusi#6 lksen foi parfbir@ippitd Iyaghilsation

process. Sone problens of known |yophilisation
[rorsss e suaisiontyines Sanrseldy eraupiisingtichanzes Wil @aRPE t he
ut h. openi n ven f - S i al_s: I
SR HARTH ATt BB RSB AWM Bl Wcicions of
despahtir®@mndiedided pressareicah bhamilteiged.i nt r oduced into

: E 2 x : g:sﬁ@éﬁﬁe : ggypg Hﬁgﬁ thﬂ gicigg}?e:ig g}%gltosgé i%%%)-gtOZI!/(? 1%%?1 Dut is

a process. Lyophilisation i rocess in
i
g

not disclosed therein for use in a lyophilisation process.

Some problems of known lyophilisation processes using the above described
vials are that the mouth openings and vents of these known vials allow opportunity for
ingress of contamination after a dispersion of the material has been introduced into
the vial, e.g. during the subsequent stages of loading the vial containing the dispersion
onto shelves suitable for the lyophilisation apparatus and of transporting such vials to
the lyophilisation apparatus.
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onto shelves suitable for the |yophilisation apparatus
and of transporting such vials to the |yophilisation

wWappanstes. It is an object of the present invePtT/BP2008011623

address these problenms, and to offer further

advant fi‘g S oSt Yrltle oﬁ}@seﬁ{ ﬁi%rﬁﬁ)%C{o REHRYS thbd o]fi'olglieﬁﬁtand to offer

aspect t I's rrnventi rovides a process f prepari ng
duttyerpdi-britsged, zsatnélrheahscdmnqbbclswng provi ding a

cont ai_ner, bounde nve e havi n enetr .
eqi o &S ORL P FyCRih B ERE BRSPS REPRaRE S oflised
anA&idl icBhphisH | d with the penetrable region

penetrated w penetrator such that the penetrator

provi d@@vxdmgmmaaner hewisdgh byisa carclepolrying? pensitable region and
cgﬂ?‘g}'i‘r'ﬁgggh{ﬁﬁgﬁ%%ﬁto‘ﬁﬁe mﬁthﬁal iRy %%Se? ﬁgm‘&“t side of the

he pene rator netrated the

penet Kk epRadtRble RYBAPeAtiang] Wil aafidtiater suclythatthepenetrator
of the cont ai ner via the conduit, wthdraw ng the
pamdescn eandpit shrprefeths SRENlPRTO TP EES ARG Prtgewsiyie inside

T S €40 U e Ul rein

a di smaporaﬂmg)ﬂletchmenhqmdloat of the aomtaimer @ thd epuiduit,

penetr at | enetrabl.e h t.he penetrator
rch o REaREkEGF tproDs BeEblrdR: "t nr ough

the enyghARRodels Rfa9 VL JerfGHBAY fra¥idRep ab&in‘fﬁﬁeﬁ‘ bolifded by an

i nsi de and outside” of "the confainer when th
pﬁamdbp@hmmgl agenstnbleregiey amd]eomn@graabmr&i@gbﬁthe material in a

oratl t he.caprier |liguid out..of the nt ai
i Rt oS Sy b e lioR b e bR B Pl e
tﬂ%ﬁet@.ﬁ@ﬁﬁrbﬁﬂb@a E&@iutthrotpie tHéQiﬁif&bF@t’o ;ﬂ’ayldb @ommdinédation
i cal pharpmaceutical vial, nmade of gl ass

mememdbe taidsrang outsigip et e confaiRar Wf@aéhﬁ PRYCHPIOE Bef e?{eéﬁated
ghgﬁén%g?iﬁlgcnfgg k){ffseqrr orgigrggatgié‘@hﬁlar R4 44 %u{ 0 Be tcgl‘ftallﬁglu%g the

€ reglron nay conp
roegdyin tedén Whh&aﬁir@ﬁh@pﬁ{etratoc lfoaithe pehetrasblecﬂegmn
construction the caonmbinati on of vng and cl] osur.e

conpr i 5 woRBIRGEMAYIR A I e & EVRISSE Blarpacaticeidalomads gf glass
ldrﬂ)ﬂsﬂﬁoﬁﬁteﬁfej hgﬁngﬁa cﬁt‘tﬁ‘ en}’ligacl&}é@ bR st BSsuYe.g.

erally conventi Il sation conditions, e.g.
rmlnmm plugs go ﬂteemdmth ppemng; randttheapmetmde adgieremsy cbmplhm aregion

t rerll is frozen, and |ication af.

0@3@ Slstomtecicfhgute, isuh SERRr R ARftonTid B of Viab st closure
hg,qgsgmefgamrﬁ,eg gol id to the vapour state. Suitable
onditions of tenperature and reduced pressure are for

ex anplEvagpwiion Qéthel carrien diqeEdaomh b Ethefcomamar gaghgcanglyit ngy be by
REPGRE ROy B o5 SR Rich, MR Ygppgon e
itBepsdRse SRBThAGhEcHASTILN CRLT2En,pAd SpPkcdioh 0f gilutdiepressure
so that the frozen liquid sublimates directly from the solid to the vapour state. Suitable
conditions of temperature and reduced pressure are for example disclosed in the
Example of EP-A-0 048 194.

By “penetrates” and derived terms as used herein is included at least partially
penetrates, and the term includes opening a communication passage through the
penetrable region, for example actual passage of the penetrator from one surface of
the envelope to another, e.g. puncturing and physically disrupting of the envelope,

expansion of an already existing hole by means of the penetrator, disruption of a

_0.



10

15

20

25

30

penetrabl e region, for exanple actual passage of the
penetrator from one surface of the envel ope to

W@ewblews?2s e. g. puncturing and physically di srupti/RER00$/011623

t he envel ope, expansion of an already existing hole by
%ﬁénéafarémtﬁe e%&et@;;eq; thélh&lettfor @crefite ANRPKAAE thrdli @Pthe
of the envel ope by the penetrator to create an opening
tehwdggm t he envel ope The penetrabl e regl on nay

conpri ous or ned

exanpl Beate e REhner S GiRed PP R s apatopegpele For
NRYmPRUACID 8 Brevi@is KB fhritkd Eirinét PnctuRUivid tiby AgvdBRAFormed by
such as a needl e through theﬁgenetrable region. Such a

s praptum eamensisisael 454 needlg through thesnetfrbiareekue fuch 2
SRS ML IRKELABE ANt b RS it i cvelope
naddizwhick thesdibsesior hid teewfintrudinesthinteathd vy athé neﬁdlejthsm

nt roduced may subse be c oled and froze r
%ﬁﬂq}ltrtﬂéfawle%awndgﬁ%ﬂw i s inrediesdmay Shegren y bGooled
pa‘ﬁﬁ%%@etlﬁ Mﬁﬁﬁoﬁ |F%§%g£§¢1le ChASHRRARI may ¥ ?issed through the

ypi cal a suitabl I ckness of the el astomer
rmasmmerlclosﬁret dfe GhloSypiealihwitle b agitdbde thatkmess affthe élestomer

cl osur.e uses the el astgner terial to c|,0s en .
S DA SIS 0 TRahE el TG orRe pbfig® e STt moteria
g eiddd' e aRMHBd1RNHaE bEH riticdren, |ty theRetyeslodeatht RRidual needle
possi bility of contam nants enterlng the vial via the

P sufficienity o todyasrtbe ppssibilsy ef eeapmagisntaging tig wial via the
()Jﬁ{ngtrtl% holrie gf%}(eat'ﬁ% %g?e tap %tte s@glécfe g}sggffeggtrﬁéélaﬂgarﬁn‘%%ﬁl%téhslﬂseg
dpReduciiy thy hﬁﬁlﬂ 1ﬁt@ﬂi il Lmﬁigl eoﬁllhhg negllethetdie nwichlledslopportunity

woul d be the case with the above- nﬁntione known vi a
ifAr setamination Orenferthevipkiham ol thaesssdtitede phe - npyioned

\’ﬂn%l;vn Vtuﬁqrr e, ash ﬁﬁst t?egn b AfleuE&Iel dﬁ’d @k viRUYHE cﬁgﬁre is

y ‘opén vent state. vant ageously
aﬁteeued fiitb Ithren\galtmomb bt parfly bpénngnieleiite. Alsd, ddeantagegusly

a cl U nct ol ted
t'c}tt%ﬁéwg. Gy & s eci e fosv T e id RS pplp fhegvial may
tﬂ@tﬁ%ﬁc@ﬁ HEOREIAE RRld ;E)Qr"énﬁ VA fdi"%ﬁtt{élééew%qeks fgatloTOWN

vi al The process of the invention may therefore
|qmotaudeatt0hnehmwoe]d|h¢gm§t@pk00prmh di ng the cont ai ner

bound an epyel.o avin enetr

ther or theiods S RRLPF ) Prefe BROBHOER N dieiGiomer
PrEURRShe EdHtAiNEHKIuRGed By artlériBRpS hevink Atpenéifdle region therein by
contai ner via this needle, then subsequentl|y

wlastie ahwiiy filingreasdledhiogeh tecavelopy stlmfhtcmdhe gligpersion into
Hgsg%rtadr}érg \gﬁl gha? Redfe tf&%ﬁﬁgeﬁgéﬂlyﬁglﬁﬁr%ﬁv{r‘lg tthé H&ﬁ[ket%%a% a

poi Nt

nesdhd pﬁnﬁtﬁre&roﬂminethb BlothHrefere&ﬂiy slichecfilling acedle has a pyramidal
Preferably such a pyram poi ni has three faces to
quents afeit sdpand that fic e neete Ftbtﬁ péaledn cariplisstireations. Preferably

g)t(lgﬁ & pgﬁg}ﬁﬂ 'f)%tr{t Gl tm%%%jy gﬁt fle hblelih BFedESH ek QirkQions. A

ose 96114.
preferred construction of such a filling needle is for example disclosed in

WO02004/096114.

A suitable construction of such a vial and closure is that disclosed in WO-A-

04/018317, specifically as disclosed in and with reference to Fig. 6 thereof. Such a
vial has an upwardly-facing mouth opening bounded by a rim, and a closure system
comprising an elastomer closure part shaped to sealingly engage with the mouth
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A suitable construction of such a vial and closure is
that disclosed in WO-A- 04/018317, specifically as

waele@ehesexl in and with reference to Fig. 6 theP@€DEP2005/011623

Such a vial has an upwardly-facing nouth opening
SPUEEG R o R0 0 R OUSALAY SRR 5 00 o
tsnefacrofating peny figm thawialgard dapatde ofbrifigpendiared by atneedle, and a

A T
%B?,L%ﬂva.:l%l/e 13 HRBSHHR: th@ﬁli%e% SRS B 6103’%@& ﬁaﬁ £ K18 aie

W th particul a with the rimof the nouth

s mart larﬁcbl@ﬁmt&rdaﬁmbéap mﬁbdhe wiogth qrsaings Urefcasep pirt havmg

t he cl.os d the cl.gsur

e s R Tiebn BRGue Bp SLR e sk Br et e
heapostd v&fdana]ﬁ)@ﬂhmp@aﬁﬁ@é@a@ed withghvivhi ch a regi on of

the upper. surface of the closure part is exposed when

t he cllﬁrﬁlﬁs pappdimentthg saidexppsed r@%%en 0f stich apjelasanaeric closure,
SRR, T30h ARS8 An IR EEUER bttt may compris o
[penetrablertgion. Anndeatitegeas sdeisa: viabsdhabowmey bap;ovd;dndmealsé by the

the penetrable region. An adv. f .such _a vial
(s I B o R0ieHat oo AICBLSB,O HOISEP b e SHAR When
qnéde%'a sﬁeﬂlélét@t% i9the Brafufastifihl biczes d?éelds’é@ h@W@ZDosmos 128.

for exanple when'nade in a sterile state by t
man uf abteprogegs pneﬁaré‘d}z Cdmpusﬁsehttifurﬂnemgﬁie@%&%mhmese

ocess es t he f er s

oS BT hE R e e Shv F Ry e B BB Gl g the
E}feh@&abqé"& penetrator has been wi t hdrawn fromthe
penetrabl e region. hi another aspect the invention
pr ovi dwnatbpraasaméh%miv@mmn@rmde&@@awaﬁm%aw@ dtaiss in the
descrl e a penetrator capable of
FP Q Sglhlg cgﬁéﬁéelﬂé%gggglkﬁér egi on of a container bounded
by an aﬁ@ﬁ@ﬂr@tpﬁcd’pﬁbﬂemﬁpm@ﬁnﬁg b pbhatrabigiegion tolf @centainen dounded

cont ai ni ng a di spersion, of the rmterlal in.a carrier
I‘fl}’qadili eawgla% THag apﬁ@trahwer@glafléberﬁﬁeﬁ FeHaNgE 3 %@Pftrﬁen of the

xltugleﬁf b @arr R0 h @ﬁ&ﬁ’ rdede ?eﬁ‘é%ﬁt@df'@heﬁl eﬁ infghBe penetrable
enve de

ope to pro e conmmuni cati on bet e i nsli
angion pteiidbs am‘ondlhlethrmglﬂha emvaldperto pm1MmM1oat1dmd$tween

s obGrsit e aerion a a at pe e o b e red 8

\}%n@t‘feﬁ)@&fe@o% the carrier liquid out of the container
la the condlit, means to withdraw the penetrator from

the penens &btanse tyi ponstraol hoa?@netraéﬂﬁmmen@mbée wiiahe
process, nt ai ners,,suit abhl.e u C

bna eass S aRgte i Ay utwg Yo e St P dheiaaRt
t hem Whédns ROWitheratehe emg@tor from the penetrable region.

Suitable embodiments of the process, containers suitable for use with the

process, and the apparatus, and working relationships between them will now be
described.

The penetrator may be suitable to form a hole or enlarge a pre-existing hole
through the penetrable region of the envelope, e.g. through the elastomer closure of a
vial. The penetrator may be shaped, e.g. in cross section, to provide a conduit through
the envelope when the penetrator has penetrated the envelope. In an embodiment the

penetrator may comprise a generally tubular member having an end adapted to
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The penetrator may be suitable to forma hole or
enl arge a pre-existing hole through the penetrable

wo e@oosseed t he envel ope, e.g. through the el asPCIEP2005/011623

closure of a vial. The penetrator may be shaped, e.g.

[ i [ | D&
e Rl oot P S P SR A NERHEp phitRator may
drwvelooper mbre @ncantyddityenter sirdacpdm ptavadecruchragondnibdtyeen the
a general |y tubul ar nber. .havi n n_end adapt.ed

RspEraoT 2ndihg AGRCE s PL R Ernle e SiPie Tosughgn end
AhEEB& drieY Iy dikted. IR 8% @16 tha T RABVLMAN CoMprisP4 Eenerally
concavity inits outer surface to provide such a_ .
cwonthal meinbeneena hpldow epra With 8r opgrbasaer aeppruaRg adjacent its base,
sur.f ac f t : r.eql an: '

Y AeBe IR RT b, Wi Gl ol B nBhator ez,
Aatkeng the operiny atibeppdxsadahg ey ke, suclothatid apermh®y penetrate the
e.g. a_hollow cone with an qQpen base or an openi ng&
Repgeaiie reai Ads@pourf bhcaperiow! Bay selehthepexgEthrough the
Vﬂotlll%wainfe‘l]f%g B fhe RBRS It Vi UL oh it %Eﬁtarcaﬁ(ﬂﬁ%sh%um be of
I'Tnki ng the opening at the apex and the open base,

suithble Mahensiss ap elowrlpwiditled vapoer ofithe peamiatalg lejuidgiaon

and.vapour of .the.carrier liquid enter the apex,. .
oLt B s g v Gt e e T s sl Bt B il to
M wWN§oSRRsHioh ipro%\é@és,@vlﬁé&[‘%ﬂ be RAGW £ tAEseTh tBdlirt A Rhieve
di mensions to allow flow of the vapour of the

ethisptypiellygt its eprrawest the conduif shiouldthaya aerash gection of at least 1mm,
Il}/o ehiblhiﬁ?at [ on can be achieved in an acceptable tine,

i PIET R ET B%%hown | yophi l i sati on processes, which

W || bEhedoanit bthytiiesgorhfe af Bagri@nwhicH & predesleto dusés but
typically at its narrowest the conduit, should have a
cqhsycts therpasyrge L partiplen and npartigilaral mipioprgamsms o fsreby

T L . ; i . ; _
TAS SR LB SRR B GOnE b i o
pahiprisk @aghiandmerbpamtnbranay foo bxamle amdgafia stesild filtration media.

t her eby reduce the Iikfel i hood of _contanin thi on .

ent er | Wigh KRESTRATEREA TaRFoRess 2pd APRAEHURAL the dhsPlian the

t B AL . 8n ARAR, @ftha tBé Béddutor can
fﬁnt@trrgttsfgﬁ?%égﬁldaﬁ.ﬁ@% a Pffﬁgl?taig%%% ﬁgnt o’1‘é2{thgt prgces_,s
aredmapgh setabsy wtiprdvelly,fvenaifost, postieonpe méichdthe penrinptdyés

nmount.ahl e on.the nt ai pner, e, on vi al .. sqQ that
e e tater Eud Sk BB BRts s BfPablsBrsiotdap dflona
fsRM thiwisén tﬁ@?éﬁétﬁfbr ipBndhit&sthé PenddabRire@bA andpreferably then
out si de the container and does not penetrate the

praskttewdrde a fisyipesition & whish damirngator isswtside thicenfaingeand does

penetrator..penetrates the penetrable region, and
p?ogﬁ)g?egﬁal%ythgIgglﬁe%gg%%glg\ﬁm ds a first position in which

t he pemeinedbat of thisfilsSérdeodifents thztphetettorandy bog®videt in
penetrate the penetrable region. hi one form of Ehi s .

f gamahinaipmonitye guide herehy il PACBRAORERY (he AUBlsdRadhe fontainer.
C [ ' .t QU Agi : be
e e o BBl

a furtiupeneaatoeataptdd tblpesetraty e penairaplecegipn iof thegmnvelope of a

container to thereby provide a conduit through the envelope to provide
communication between the inside and outside of the container when the penetrator
has penetrated the penetrable region, and

a guide which is mountable on the container to thereby support the penetrator

so that the penetrator can be moved from a first position in which the penetrator does
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bet ween the inside and outside of the contai ner when

LA pREAEHE Be en&?a%l&%@?ohrt@ta%gco&tﬂ%o&%ﬁﬁﬂ ¥Rich thePérfrator

anda gui de is mountable on the container ' to
t tme@btys ﬁxmmtraulhmgmn and entionalipbadkdowetder firshpositianoin which
osi tion in which the

p@‘ﬁé’?’?e&?g?r (g)gégﬂtdtenﬁtéaﬁ%ﬁlt &{%getfar]i’ée Pttt rabl e region to

a SeCORg ¢xafipld Hpuitl&mehibe RerhbibPemetiiad e tiedatdifirpable of
the penetrable region, and optionally back toward a

f supgertingsng igyidingt Pwathéorp%ﬁbmoatewnta &ean grgbodiment,

tr d
PERACALE SO8PEP el B0 SR R ech U PRI Sefrfli
spm’pmﬂhnlylgrha:m thegmndtlureg istahaalpeitie bt alastondedic ckgale, the guide may

novenent . n parti cuI ar | e for

R el ShER AP o] Do ReEs VSt e g«epeaﬁaﬁtor is

%B@Atﬁé“sﬁftwl M@%}o&h@ container is a vial with an

el'astomeric ¢l os t he gui de may conprise a

gener ald g/pncsjdrredabpnstajctlsm etthss lost-entionsd eppasatws, e penetrator and
net or .S movabl.e,. suitab C

r e it lobisrie et TeHeS PIRRLY Breapsplinjection

I ﬁ%ﬁrdttﬁgntﬂ ﬂf‘ﬁébr@@@@fo@tth'@peﬂeﬁ@top eRELiat flaydRdo nifle gmtl@tey

may be made integrally, e.g. of plastics material
biifed byronergr sxare Gnn ﬁmglblen@tegtah lltﬂh pad wihsha pmetr@mr tnrtbe first
DFBG P g REBh15e PRy PR d Al Yodd Bl e

t feeombpediti @i @veﬂaﬁcddfﬁhé linlgk) guesist i on, so that so that
as the_penetrator is rmvedfromtheflrst pasi tion

t owar d¥hse taewakig of Bsiabprsimsatered fvee declpsrd i WiRAP4/018317
0GRH": t

i e 3%%‘@"9 bErR s e e B RO A REchKPH the
ndamp plattelnpprefarted typealf vial diseinsedbil W(bﬁg%j ey the ¢1hmp part is
the clamp part. In referre i,a scl

ool R Bad it nents fuRoRaeteld P o puditPing S Fredae o
WiikEloSBRAATFIE. Qo FONORNSARNE3 0f, 28d GV AR dPREY en ntga"s -fit with
groove 37 disclosed in Fig. 1 of A- 04701 an

t h@hgtgrd@vmﬁyn@n@ea}gefemblgtoswgpgd suchwi r@momtdmgladg wtbvilee

re er a bIe ui de
el ereh i & PGy IURRRGRR s BT 04 Y 2fsoment
CRtus subh aé b @ne%p'-ﬁﬂ enigBedmiedT Bidy b@@orﬁ‘@ﬂﬂ@l%fﬁﬁﬂ Ilos% gladithfeSitience at
such as a sha t engagenent may becone brittle and

| thg dow fsiper: atelgqsmp@n@éf %ﬁFd forrqeainatlicigsisria dypphEisaRHRIOp§sSes.
“S ed f ‘fﬁ? ﬁéq%%to? Qna&'b% ‘ég&'s%d t&p%rye%w th% ?&i&&%%&ﬁ B85 Felative

he penetrator rmy aused

pmneémahloef thquﬂnetﬂatbyaﬁdethabontanmhﬂmt thof eridhadapted to penetrate
penetrator and the container such that the end adapted

e PERdTabl ieetoneopianie thepnatrally region Hik RERpgatpds. For example if
PERSLAGREE oRPREs ARYuRLRRILRE GRthialpoidied eRKA ML of & cone this

may be a movement parallel to the longitudinal axis of the tubular member or base-
apex axis of the cone.

This movement may be caused by application of a force to the penetrator to
urge the penetrator in this direction. As mentioned above it is common practice in the
art of lyophilisation to arrange vials for exposure to a reduced pressure in a two

dimensional array on a shelf, and to stack plural shelves vertically above each other
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the penetrator conprises a tubular nenber with a
poi nted end or apex of a cone this may be a novenent

w@20aloswkst o the | ongitudi nal axis of the tubuPEr/EP2005/011623
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menber or baseapex axis of the cone. This novenment nay

bﬁ)r COMREAR PYeRRRL LERE :pi)clﬁﬁ&zthié‘ gﬁ}gfcﬁﬁoﬁ O foli& 8 ?ﬁ%eélern%{r%r to

urge the penetrato I rection. oned
allmgv ﬁlel pene&atommﬁhe} fipst positimetoiward the sagdandgosition direction may be

U b5 Bt S RS PR RA Sl afon  shes
Stheh EausiHpth hBmBERGIbeR WodlthShsleibfor ;(ﬁh%b o Iie‘{leﬁtﬁgl\/ﬁ this

each ot herfor exgosure Theref ore i process the
afipctiontSush aomre ganayocontprisp efré of aveiticelly umge adJlaeent shelf

pceauS%cf t%tb%r upog?t F%Rene {oggot?ljg% ltf?e 8%@59 11“1t tﬁ% d?re P ion. During the

poSsi Tl on arrangl n

CRot&k DEETapotatidn of iitdd 1squid ﬂusamémberdﬂ FrRmpeodhalf nddy hedr Oon the
a shelf, then causing a nenber, to bear upon the
pRAEEAET i meiptai Hie NeRRTPRTBPPHESR in this direction.

Such g%@é%%ﬁﬁ@yan%ggﬁgé gnagz% rg&at% SHREEIL S8 edAR B gr

adj ac cause n the penetrator
ua@etutds ao (et edimtadtaf such 4 stiel velith ‘élemlemtratdmquem gott 1Impede outflow

cess 0 oratl of _t |d this nmenber e.g.
'étffé(f ﬁ%fgerb]é% ﬂBB‘hght H%C‘B rator to maintain
t he p eﬁ%‘bﬁfe? ForhNoMAS firkiQhbollEerR 8 PehéiAke is pARGMIwhich is
guide may incorporate suitable vent neans e.g.

amwﬂﬁmomsalzl@ on Hzet coptamenctucofs s uieh imagphsitibn W whichlike penetrator

t d d
P PEraRE e e SRR & e Bt forteric Aottt vl m o
t hi's f&ichta SrbRsioPBAY 28 ARARBRLIPESE 2 bEndRaIBVEcheshl WehbBr, and
|s itself nmountable on the container, such as a vial,

i may bpowie pbplapticsvpatenal bianqsanet mgacEpn moujking tSugh ppgnetrator
tﬁasy ggﬂl%sgmg Sorf Bk o sqwh*ab&vﬁh gg&r@zﬁg bfa gdag%ﬂ efiefbment.

ene rator may
g@men dd wialcie of ﬂﬁl abmbﬁmlomﬂdypﬁysdieseﬂﬂﬂ &v @fA-DH@SBB Ihssuch a

materi al by _ neans i njection noul di Such
p%’@fr?téf awy&syn%@ta%&m%h%ve Y QBRI AnERgemaE Hithdheclamp

Vbt (B RANEh A mnRARA ahbve i€ NAABFHITRIcd MRl ForiRbgement

ove- nentioned type disclosed in
V\ﬂ’- aﬁecﬁfét Pdr8 being theigivose pedstloatdoin Higyl @%W@Aﬂ@daim 817, and the

BeUERE e ARt R 538 RWIC St BpBVe fob St puct Fpenetrator

pﬁlﬁy b&ﬁgrlé’& thB coERAmdRber aNBAE PARAL suﬁfouﬁd&pdéﬁa{ si#Alektending in
bei n roove 37 disclosed in Fi 1 of

v@ex&ommbm&ee& direciie, thh ekigdneingznan-Titeneagrgariansans gdjacent the

sn a%{‘?g?séyohggl}% g:glﬂepga[sg eﬂ{ ngulgfhcr:%?g%%ngg?elﬁéPm ay | l%e closed by

pabérlmér Snlbedhd et ctoyl 1w sSdaks ést to Py ésetiitbiugB butindt rtﬁﬂla@e
base-apex direction, the skirt having snap-

ePrybHeRaRE. means adJ acent the rimfurthest f r om t he
Cone g BB RS T P s
peigbbdfbicnghighid concent preiht vialiisat@en, as engagement features such as a
snap-fit engagement may become brittle and lose their resilience at the low
temperatures normally used for freezing liquids in lyophilisation processes.
In use this form of penetrator may be mounted e.g. by the snap fitting onto a
vial, penetrating the elastomeric closure so that the liquid may be evaporated from the

vial, typically after being frozen solid. Thereafter the penetrator may be removed from
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contam nants. It may be preferable to engage such a
penetrator with the container such as a vial before

wa@nrgoehssges d content in the vial is frozen, as PCI/EP2005/011623

engagenment features such as a snap-fit engagenment may
BRGAGERE oL ith&vial dol fRSiftatd @k induBhd bEME PeRtrdibleor A¥container
tenperatdres normally used for freezing liquids in

| ayopimtiniggadlimay iy poesied $o bédan upsethetpesetfabpnnoghat for example a

t b ted.e.g., by th fitt]
D T Cgpe REee | el gl TaRE pgietple” Ggm the
tddataiddn g réh 6] o MayIR RYARST. 3h 6fl EsTut shapifit means on the
typically after being frozen solid. Thereafter the

menelrziar wey heyrovided avidyedisenasgement merans.i fagexsmnple e pivot lever

ol e :
b el R o S R el b S R e
upon tlhe spedidtdniiodiman of et procyss exduppaeatas sfitapidfvehtion, plural

engagenent engages. To facilitate the renoval of the
FOREATCES, 618 Vil b be SURRIS] RAn PV W 9cInE pyéacephy Iguer shelf,

[ t ' '
NS84l RS0 DGR TAR, Pl SERRA0. e oo
famd lewamghely esmpay beo indved eslatinedyntomtard bachothar esoothatl the peretrators

bear to _di sengage the, spap-fit engagenent... |.n a
JBsnb SR pisalty BRB e et tich I repgrator
| Hee Aot RAetrAL HeHenbRIHIRRRIS to £sd@ond h&dion HBYHiEE the penetrator
situated on an upward facing surface of a | ower sh

el f,
gredetaatescsthe perdtiableadgiancand haph évo g Hisstpopiipn dowpidhghke penetrator

pl ur al netrators. . a t he r._and | ower shel ves

rfiﬂ?s pet ﬁ??étop a]?tigr gﬁe\%{é&h; B%ﬁg&géeﬁo%t her, so that the
penet r & affardthels edre@EpolRiee PyrticnMee stielProreiak kacond
froma first position in which the Pene,trator does not
parhodiraens of Hie nsesrss.cappasing i lewer shglfhazing sparpeedly fasing

[ [ GF t - rapl :

e Sl tp PRl R BEREHLR, €3, 1R, RERSH 1 Fyortically
pelipetntaipper sheEhanap aatownsasd fqoargt duyfapewhichabmptises plural
penetrabl e region.. An apparatus is therefor rovide
(REPPHRLNIS P PR 4G b9 Ber HPIVEHP AN BOFARIC SO T pach other,
BTt BB A (R PP Ebh AR RARA fy whjh the
gEnttmatoedess net genetrataltiss panktratdo nggiem do a secend positipyin which the

B R es T FPeT Bl Pa o STt g B o & s
| 4RTonSAH a)hymh@?&ﬂ&afm\da@d 1ot hehdtatd/ @b %’)eﬁ&%l’e@egﬁﬁh
other, so that the penetrators thereof are thereby

noved Suchmpperfanddowerokielvenand the panattatary ef fhésvperatusrof the
does not. penetrate th rabl.e region 0 n
R S g
pefelkssadee regi on, and reciprocally back towards a

first position_in which the penetrator does not
penet rlatlis serong spbedipng theaippeishekmay hegpayeahlsgiovapeardly

SRS M A3 PO L Pi ke 4 o8B, gl

| ly@phshelfsat the npper ghelf amg beenayeable downwardly and the lower shelf may

be moveable upwardly.

In this second embodiment each penetrator may comprise a generally conical
member with its apex pointing downwardly from a lower surface of the upper shelf
toward the lower shelf, e.g. a hollow cone with a opening adjacent its apex, and an

open base, such that its apex may penetrate the penetrable region and vapour of the
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stainless steel. hi this second enbodi nent the upper
shel f may be noveabl e downwardly toward the | ower

wGah@b045625 t he | ower shelf may be noveabl e upwe@dEP2005/011623
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toward the | ower shelf, or the upper shelf nmay be

L

pea eHeropen bamay gmsrqescrsked abgen&ncl & permtmaior adayrtenbade integrally

with its a poi nti.ng  downwar froma | ower surface
it e pp SR ot e PO i e SPE | %oct

hol | owri50020Md EdbsuiRRANd MBe AsHadatial E&nﬁﬁ@(an uﬁﬁ)@r S¥1f having
open base, such that its apex may penetrate th

rﬂanwraaﬁ faemg@grfew emwhich poutitugtediphesbantasners Sléﬂhu ag viedss and
ter .t he hol
T S T Y L e R

aJpaMRisesHG PerRBARY SH09E tlﬁﬁﬁp@@rdnﬁadﬁg sinifagr aid t}?lls\fﬂ,ltther upper
t he upper shelf, or may be attached to the upper

shelfmay Hersousdonaseibbis e HePGbelh desspped ahays. Hagfurther
%E)IESP% éché%ﬁ orﬁ’cﬂl V\ﬁq‘tﬁ%ﬁ?{avé he {) wa a‘@gﬁﬂ% ?ﬁ}rf%bi@\%r%la‘?&ﬂe%ﬂuated Rlural

Ich are s t cont ai ners suc
agalv, saltBat phundl sneh thatedsinyayall stecket vewichly sldtiveso eaghpeher.
be a further

helf th . h | f whi, .
conpr | DBt Sene ek gy BASBY ke G e B g pegelygon in
ik 8hbodi Htstol?'ﬂ% dpphdabiRr 1nLH'=19 Sdcofll 9b§1t18i§iz$er§:@raﬁﬁ)g’ ﬁl@ penetrable

anal ogously to the upper shelf described above.
fragiohee.gufperelastietibsurapgiinsehs clhsticety af thepesude, faaéflohgpper and

f ted pl
PhrEiesde g s Lot BiGie Bl Pmafo R otiord e Brrarier the
#)%f"éﬂli 1BREEhelvED thayeGhbvedireRAveLp Refticaltehl ar(@)}’th@t&he
ficient to maintain the penetrator, .in bot

armg@atﬁmmm@ﬂ tewiard Applrshpesition. Fhe ﬁl@sfé,fé%ya#@nﬁé@mm%w closure
gcieggt Ak 'ugget%lhﬁ Iﬁ"%ﬁ? roﬂp%)fatheggéo% poﬁtlgn of an elastic

a e elastiCit cl osure, and/or

upper W@l@n kewediglstivdlau appéf&)helfes et do hald ehdyeenetiaior ngthe second
t he evaporation_ procedure. Ther ea[ﬁéer t he uppe

mzséronsn@}evé%n&@y pERetiblrcigsion) the ictreligitN s é&@ﬁ%?togﬁ‘éﬁdosm
H}@ nsﬁﬁﬁ:helﬁ'?[ﬁeast | Em‘l @Y@p&@ﬁ@t@gﬁtﬂﬁhé tloghre back towards

an ‘el astoneric closure can
tﬂhe dirdt @ositige. Ihtsec}paamamnan meamllnay)be pheideddombve the upper and

ﬁlgﬁvlgr %}??gveﬁvggtgyeiy gpsqrﬁ ht ogg@ gﬂ%g)\%&ﬁr&lsﬁ apart, o uc? §%h' i eans
pnﬁQ§ bé %ﬂv‘%ﬁﬁ&ﬁ? nﬁ@ﬁkel&{o@@i Br FREHhS End/&hl%w%hﬁg EhetvdsYF&f example

.g. an elastoneric closure rmy be insufficient to
suhb vedigelhy adjacentygheivee Hpe’r@trﬁs;h@nﬂ}fb@i‘?ﬂtﬁi’i@al‘élﬂ@%ﬁ?sép%w for

tovvar s, the first such a situation neans

i BY%WW?"BP%W%P% & pper and | ower shel ves
r eI at | V&Y asp1RA %S tHeGRAERRSr @ldcbriredtalt o€ movbmehi#ithe penetrator,
apart, and such neans may be conventional mneans known

fog. thamgbg ofatiimper Pslihdarige dawnvauls upen the:pshpiraion, Mgy be
;/Ig%ﬁtg%sg t}gé‘n? Ctﬁgéeﬁela& of §17 }ﬂgas\éc&% FoiftiohipeRlt¥inBlaA e8Mtic

closure against the elasticity of the closure When such force or restraint is released
e.g. by increasing the vertical separation between the lower and upper shelves until
the upper shelf no longer bears on the penetrator, the elastic will tend to spring back
to eject the penetrator from the closure. Increasing the vertical separation may be done

whilst the elastomer closure is at the reduced temperature and then allowing the
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exanpl e by a spring neans between them Force applied
to the penetrator and/or restraint of novenent of the

w@ewensmedr, e.g. the weight of an upper shel f PGBEEPI0DH011623
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downwar ds upon the penetrator, nmay be necessary to

B ARt while t&%}ﬁ bhHBIE ¢ e}a{?ﬁef’@l‘:ﬁ@ﬁla‘ﬁgﬁlgthfaosure may be
penetrating an elastic cldsure against t e ast|C|t§I
oéllaviel tolvosnirte . anibien tenpeatierbefore inaresinpahaivertisal separation.

rel eas e.g. by increasi the vertical  separation

bt weohhe Rt e s BB RemVBE berdieh i Rgon et the first
Sh&ditior By 4 RIdYEHheReA T Rhelritr REAREREHR contaifer 8h@SthhtGhe end

w Il tend to spring back to eject the penetrator from

t daptadde peectratnidie pardtraglemgion ey withdlawadsam dieipsnetnabje tegion.
don i lst the.,el astoner closure is at, t.he reduced

C S th MR b FRer g W SRt S gt ReY use me

t eln@icity T slhstdBEmBEtatiAlIE a vod] cBistir nati vel y the

closure may be allowed to warmto anbient tenperature
bef or eFPeEMmds MPreqsases apd penaratdepipRsiega loptes shelf upon which
BB P e BY DS ASPV A LOTAGeS) £l VRS Ry
patat tlad first stel finid\ablet to be Ineoved dbanwardlg wahallbaicai@ay oenprise

adapted to penetrate e penpetrable region is
wi FASERSRme Pwéeragﬁ E‘t"Y%E VESAPRENS UG M eans meryrRegegerally

t QoWehiloa244 §4028 1P BRBANRIRM frbQRdshe penetrabl e region
may use the elasti'city of the elastoner material of a

vi al cAdsumabvelFdhe wpanpiddovar ghebre swydednabed ppeard thesabove-
congrisi a I?mer shel f upon which plural vials my
pEe ?%ﬁgﬁgﬂoﬁl Dt wo di mensional array, and a second

shel f wafehitkaprloYesa BOUR ihtibh (54 1ydpEiliEatARDrédts i WhibE the
nmoved downwardly, suitable nmeans nmay conprise a neans

t Sispassien isHaaingayead a4 adernpsreatirestieh thed therarmier ligyishis fegers and

. . r . ti . i
SR ER Ty RN MBS RS e P sty
| presvurs hesuedsedmid bengerased ah elasiothet beusrt avenvwial ¢ledieelis likely
first position. en t process of the invention is a

. Wien the prof
| \pdisReme desk Plastgy hiwledae the aRHity RT @ Renediatgsde Bensitajesn elastomer
[ Rofh RSB i2is PRI o Dchrt i Hen} e £t b Elospre before
f the hiqtilichas beemdfrozent Hyehy aploved stptaturadBre alastioite df the elastomer

ressure, at. such reduced tenperatures an el astoprer a
BB LR 2216t IpSug 8% P cimelobPR & (rob s LGB ek oward a firs
et dilin WHISHGEIpRBetEdRS 18Bhkidb YhPdontaiRGRRE 18E ot kRtend through

penetrate an el astonmer closure. Therefore it is

pihe rengteadiletegiont Hee ¢lestistnatire pf peheatalesueswiltehd o close the

cl osure fore the liquid has been froze t he .
R g EPubE ot DardPE Py he P Ehaltt sl fefhesnd o
Bk batk &f ejéct thetpeneh ASEFEmMTBY cloSure NPhe 8florh & HM¥RallITR vial
penetrator back toward a first position in which the

pdasre aabecpmedesssiagic pHewebivrmerdres dderpders when the process of
bGP BARE NS RSB EREF SR o3 BRLrea o atow e
temperature of the closure to rise toward, preferably to, ambient temperature before
withdrawing the penetrator, so that the elasticity of the closure is more effective.
When the evaporation operation is completed the pressure within the container
may be returned to atmospheric by the ingress of a sterilised atmosphere e.g. air or an
inert gas (herein the term “sterile” and derived terms means any reduction of the level

of undesirable matter such as micro-organisms etc. to a level which is acceptable in
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penetration hole resulting fromthe penetration by the
penetrator, and will tend to spring back to eject the
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a vial closure can becone |ess elastic at | ower

t W@BM&?@PE@Q@%Q_E %@ﬁ% g'rr]%% c{?w&ﬁﬁ{s}%ﬁ %ﬁ)referably done

i nvent1on yop satl

pbefossthe pendtmtqrieivithdentso tiadt kash anhembepheesr mby estenthe container
the closure to rise toward, . preferably to, anbient

t Uintfe GG eSS e TR e Ryt Betfes P Bedploiose the

t benc@lrasbieci ty of the closure is nore effective. Wen

the evaporation operation is conpleted the pressure

wi t hi nSuitebly: thetagparatus atep chmprisesunerad ta redueaitis éraparatuteyof the

the .Lngre of a sterilised.at here e.g._air or an .
B8 By Bleafh s ot uPRR S ERPPLSG, Sutip Rl smhe faprise o
NBé@fftiodlly sealbltirefibettited dR1ds@eah wafichihe @snthingt ghdWinb@itor, and
such as mcro-organisns etc. to a level which is

aBEEpbAbe Brerpt ecapsadhg Peetialns ihel Ipasb partpeneisate thepenetrable
iR R A R ek e 1 3 000 DL e

menclesetler the container via the conduit, and before
the el gsti | osure of a vial has sprung back to c]ose .
t he pugE’E%h?%ﬁﬁ&PB?fa% elsQISPYPERRS n&?ﬁ’ﬁg F%?‘?i@o@it"s@e cartier ﬁquld out

COPRE bSRRInEERAthd QridgH UGRK &t ﬁﬂ?%ﬁaﬁaﬁ&@a BénvieRBonal vacuum
carrier liquid to a tenperature at which 1t 1s frozen

schanher Suuded e aonyventignal dyaphilsaion phasesses tcaiply reslpeddabl e
retfri er at ed enctl g]?%ge.' n iﬁéheiir(:h tEa? cont ai ner and
pEAEPP AT AN 8 it ‘811@”% AR Y0 cause the

penet r ghi@dbly thedppArBas hisBbinbMsdaen@ink & ftithed Pepedsabhe
region and the nmeans to withdraw the penetrator from

t ffEnosphrsicrbarihe ingeess o 2 stprlisadatmpsnherrevhenghp eudioyationeoperation

a al so conprises nmeans to evaporate the
c%&?ﬁl@?&%‘qui d out of the container via the conduit.

Such nBainblytiy apparptus 2Bo @oLPrivetiidans fdr praviding acleasipshle region
as used in conventjaonal |yophilsation processes to .
app g pEetye helsin s @Vﬁﬁ@@ﬁﬂr gxypplefach mgisgngycomprise a
[ - S I t

e B A S P TP e RS RE RISl For cxampl through
athesistverdar cldsyretdfe viimgamisda ehich the dispérsi®adnapt nflddent® the

when the. eyaporation operat.i.on i s _conpleted. Suitabl
RED 2 SRR e PR Ry Sl hvgh SR Sy gt Biatused
pgmRkrabl e region by formng a puncture hole in the

envel ope. For exanple such neans may conprise a hollow
fillinghoeont epuafiredd soquenoe opepss@itbns Hewthe hrackss of this invention

envel.ope,. for exanpl e .thrqugh the el astaoner. clgsure of

RSP nlsneR Rafe e O pioP e ShET ey iRt

| Rlgfontviieh tﬂegenetﬁd‘d&, Wehehredade e tahiaaatesthy liquid in the

wi t hdrawn. Such nmeans may be as di scussed above. .
container until it is frozen, then to évaporate the frozen liquid to thereby lyophilise the
content, then to allow the temperature of the closure to rise toward ambient
temperature, then to return the pressure toward atmospheric, then to withdraw the
penetrator.

Preferably in a subsequent step of the process the residual hole through the

penetrable region left by the penetrator is sealed. This may be achieved in various
ways. For example in one way the material of the envelope, e.g. the vial closure, may

be melted e.g. by application of heat or other radiation and allowed to cool and set.
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Therefore a preferred sequence of operations for the
process of this invention is firstly to introduce the

wO p@eioeseet o t he contai ner, then to penetrate PEEEP2005/011623
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penetrable region with the penetrator, then to reduce

t

S PPRECAURG el IS5, U5 4 DRGSR S LA

t B@@@@Qﬁmy opdditiosalyt d”tetlteﬂllatlﬁa’lj/ a cbVezindans ﬁialyQW akthehed to the

erature of  the closure to rise toward anbi ent

te gpgg g close thistitevhare thgmprnetitordiag penfirataddha @ptamer Alternate
a

Pr T oF B mal DO odd® ffich MIBRYLAE, RENGE bRkl such g patch or

r ﬂBldCB(leditartledntlh stdlsgcluentig sg@sriethegivhetratiogi site. k efdy Hey

th trat [ b chi.eved in

VB RESHETE Mmey B BrieamprlcBad Mg ReeilR eheatl fm he
t Bent SNME @R thi€ s&hlin g'&?efétlé‘ﬂl Me%%ﬁtraﬁ)erﬂﬁ B@trﬁi‘?éfé&éﬂi by suitable
e.g. by application of heat or other dyatl on and

aleanieych as & evvesiogettatincrhese ppesdiag 9p¢r@tlmmmae>ba mpptfermed to
d%]%fth%?%g tira[ﬁoh@u@ 2002/ 0023409 and WO- A- 2004/ 026735.
nal or alternatively a cover neans nay be

at t achaget @anﬂgﬂmcremamal @blettBroabR 8@ gehetrstlé ﬁagvhhﬁléﬁ btyhﬁe
penetratar has penetrated the contaj ner.

sﬁ%nerrﬁ*@r tethscongines s agakef thetype dissiosed i Wﬂ@ %004/018317 a
t

ok B ARSI P B % S PP T R eated
aﬁmtrabigeﬁglm to renove the above-nentioned r ermvabl e
gui de, _if .used, fromthe cont.ai ner ore.this seal|
oper at SIS HE sBBHEGR AP SOMRY e P L Rer b geoual hel
Sttirdil tBe PRRRELI lﬂ@éloﬁ&fﬁaft‘ﬁ@}é@ﬂé@ﬁat&r OwRich tn?iy' H%rhcm%@ irfvarious
seal ing operation Tay be "performed to seal
penaEs padisorssed above Afuckmessinaygompese @mealmuaﬂo dmmbtalaser radiation

r t et |e region left by the penetrator,
'%tg%%peooaﬁea%ﬁ@? \r}éq% vial of the type disclosed in
WO A- 2986:h071 $he cantaiReels apadllof 5 1S &lsAo e thVFOEA AMR%317
be engaged with the vial to cover the now seal ed
plEePPURNE MY PBIRTISSHIcRRIIPPIEIES dqepen Rartwitheovial to cover the
c i éf,:t ﬁq@ iohOr sealing the residual hole through
pé)n rabl e“region left by the penetrator, which

rmy beTlathﬂoﬁalﬁﬂonﬂall/prolcésss)f Wryifvendidn @ha@(‘ddﬁﬁﬁﬁe MQ)S of:
Such rreang nprj se a}trreans to direct, | as
r adi at PHAGHNG ﬁélSBPrts’@nd’ff GaateEdliip g LRITies ﬂlemdsmqaawgplosed by

[ ' \,
V\% %5%8% ?%ﬁ%‘géfgg?% £§ssﬁ1 aa!rtghlggff %ﬁg néé’d‘?@th%u‘g%etﬁé @ﬂ%tbﬂler closure
englageoducoptbe 11|qm|dtthmughl tlterm:eddb,stlhem wﬁhdmnmng the nsedlk egllcave a

pen trabl e The efore an overall process of the
i H?llpb‘HCtH'Besl%é%Hjﬁ? ?ﬁ]é’s‘érPeps of : introducing a

S : 2 Ip e Eﬁ%gglgatﬁfgythg B1aBRERE cRkurk With £ trftor bidhUhst th&pGeftator

provides a conduit through the envelope to provide communication between the inside

and outside of the container when the penetrator has penetrated the penetrable region;
reducing the temperature of the liquid so that the liquid freezes solid;
evaporating the carrier liquid out of the container via the conduit by means of
reduced atmospheric pressure;
causing the temperature of the elastomer closure to rise toward, preferably to,
ambient and preferably re-pressurising the inside of the vial with a sterile atmosphere;

withdrawing the penetrator from the penetrable region,
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an el astoner closure by passing a hollow filling
needl e through the el astoner closure and introducing

wo b@elossed d t hrough the needl e, then w thdraw PQI/EP®05/011623
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needl e to | eave a residual puncture hole through the

cl osurg, ?1%@&5 LEggthe e@idﬁ§1tpﬁﬂi€f chagure with a

penet ra?rcl) 1?1@ iat gt er penetr at gf provi des a conduit
t hrough & ﬂuetharaspéqbpi@ mmerpmmr@ledcscmmlmtsmablb Erwsem a
t he i nside and

JAREE Bt SRfe Felh S eBhoenf Sredhlie T, gfie o penetrator

r @b REmbied BIRRINAE. BN ¢h Hlial, R pdnattiitr Béng ARk edB€reciprocally
liquid freezes soli d; evaporatl ng the carrier liquid

oftemffirstrosiiontiawhésh the aendiaios sheldside g qentimer end does ot
UG TSRO P S BT 08, G
tseneads &lﬁtpeﬁétfhbw’ﬁétbhahbkythﬁeﬁlp Ipeﬁataltdrsp"r@\gdéshecdrmlait digrough

of the vial vmthasterlleoég?nosphﬁre, dravxn c%the
ok

pER SRYARRST o PFQIHdlS PraBERISHomEVFEE HlStc}?é\sl

S

CHVE s
Useek itoward priostgusiton iaphiachahe perwfratongs dutside thermoathinee and does

as descrl bgl} abovgj1 havi ng a penetrator noveably
RBYIHR IRFREIRPIGICRM 3 vial, the penetrator being

mDv eablyahisgs-PleRbiBhd dVappaRifisahé péxfetra@@ Sy tRMsidesoMbed or the
the penetrator is outside the container and does not
aaneetdnrsﬁ aspedigofiba emfeabm and giayrbe merndedsercd geidp es flescyhed

t he penetra t
rag)&vg nPC or ﬁ’éﬁn?]ﬁ nay ﬁrél P[ﬁ 1i& 1%? Eunglef%efg? Eén%%m& being a vial,

S a con

t 4HdaHg hbdvﬁan@ﬂmb@a@ula@ op bdiﬁid:ad @eﬁaﬁmtmhe %hidéﬁné}eédmfse a
the inside and outside of the container when th

pesherallycylindiics! sesvstar ped §leene Wibinavhigh fhe neaglirger lsa?ﬁzprocaﬂy
p&g{, léably back toward a first position in which the
penetrator is outside the container and does not

penet r Sdigbicmdpectetred dacireseefisoch a bontbineshaving a penetrator

| ast - nent | one apparatus. .the penetrator nay be as

JEL¥GAPHEYOYye fh?@oﬁraé%%‘ihﬁ“dls EY$ of the invention,

and W&yh&%vaﬁmta C}ﬁﬂvﬁegﬂ&b dgc 88udR 8 cbhaRAr ﬁm{gapgﬂratm
exanple 1 n an enb ment particularly suitab

cmnyebhemotsdtherconiink pregess artdepahiats-ofg fishadl second aspects
tuﬁﬁﬁar o coni cal penetrator, the guide may conprise
é’?‘éﬂn §cylindrical sleeve or part sleeve within

whi ch tReinPaRRLhWAlIUow Be dR6HINAASANAY o Mhah&ingStaindl @uly
and preferred features of such a container having a

peitke mf@neme todheatsoypraying dervings weigh shavas di scussed
above. ]F“%? el an'?i\ﬁe nj&'v?aﬁ v%hf’ P 1683({1!09 fioe andjé'gm?({ e%osskllﬁor}ls

cont ai having a pene r or novea ereon
i N a pFigc®SAn anetal pelahadticpredess. he first and second

aspect 1*§1g 4. A vial on a lower shelf and a upper shelf comprising penetrators.

Fig. 5. A schematic view of an arrangement according to Fig. 4.
Fig. 6. A schematic view of an alternative arrangement according to Fig. 4.
Fig. 7. A perspective view of a combination of penetrator and guide.
Figs. 8 and 9. Two sectional views of the combination of Fig. 7.
Figs. 10, 11 and 12. Sectional views of a penetrator mounted on a vial.
Referring to Figs. 1 and 2, a pharmaceutical vial 10 is shown in longitudinal

section, being a vial of the type disclosed in WO-A-04/018317. This vial 10
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of this invention. The invention will now be descri bed
by way of non-limting exanple only with reference to

w0 b@eaessenpanyi ng drawi ngs whi ch show. Fi gs. 1P@mEPDN5/#M1623
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vi al wth a penetrator in first and second positions.

AUST AL TiRIcRETRY lidlhavi
on n nl:fsoe\ié“rgesﬁ%lf §11 it :Rfe%?% -clda ?laist;f;cés nut¥i@ having an
peprsr madud $2, viich 1sEslosAd byhe nhasﬁomev phlg odxﬁsuemB having an upper

arrangenent ordin 6.. A sSC ti .
VIRRPERE 1 SBR RS d53s bl gment ol e g g Toiagpiastis
Amaterl cldm /baﬁelrb'sﬁfﬁﬁh'sﬁﬁa Mis@WePhhe @laﬁgm B ib PR3 10 The
penet r at or and gui de. ? 8 and Two secti onal
vieukination ekvieldhesy A Arné nlugfclsuge 13700rﬂprg® ankpyelofe srngferred to
ég %ectl onal views of a penetrator nounted on a vial.
€f’errlng to Figs. 1 and 2, a pharnmaceutical vial 10
i s shofhe il | ©b@itiitshmaduesesidletivon bﬁd)ﬂhgva%c:l\ﬁb ahatéfal td1Be

i sclosed in WO A-04/018317. Thi.s vi al
1%@8&*@'@@65@@6rau'@%ﬂwwm@ﬁm ite gisoldalpeby ederdngits o

mi]ﬁ‘g)era%l‘as ﬁ&ﬁgg{ﬁé ¢4 hQQ -3 hi}d n8f2 14 § in ur eglf%%hthrou h it.

h1s close stoner plu
afheipyetiord i heexy pmmomly ithedwwkd f1to elal 30 by alpedabss of radiation

PR Se oS Tt L0 ot b BlitEsedie Tootahont)
by ghGhe H8ueA8inRBkLR: Bk leuﬁbn oo Lk RR0L (p‘lle his needle,

cl osure 13 conprise an envel ope as referred to herein.
Tthen w@equ@lﬂwmﬂdrmna ithqarqa@ébas leawt thtel pomctlive lndle 48. The closure

gff:slgsnffli ﬁrrel {18tt at gg?r %ogfﬁﬁ%e %%;q} glféjtwg ﬂjgau ?xtstg\g € asto er

t gEReEbS Uhe clodine sﬁﬁ@%&é@tﬂé’r th @ﬁ scallyidse g flctird Bole 18 by
passi ng conpl et el rou it. he solution 17 has

beaspPrsysing g sidgs pf ’flhlaé\@@c ogether. vial 10 by a process

of radi apt hﬁgﬁtﬁow i b(?\{vﬂg‘mkzgfoé? g{o He ron%e% F%%il%hat%&br 20

passi ng ‘a ng nee shown

t dvanyeriises uigenetdly holiawochiidah gneintiter Wi)ﬂhtitsl apbx pdinting Qowheardly
Vi alafég)ew a this needle, then subsequentl Y Wi t hdr awi ng
t oW PRI SYE GRS thriplopwiP d 3 nbicecongpal member 28 hipscan

ff I t leal hﬁmﬂ
eel}ﬁﬁ:nv%%Ji awﬁ Q}% ll’%thg I%?to{g%rrset rctﬂ(?rgsatsgért%o e 011 osur aog)en base
szp‘rdl haga hodigwnh‘enot dhpleysicalahémbarl205e molvea‘tma moted olncth@wal 10
DB R RSB D b i Aoy FoRHTARd vBihiE peb bical ebide 30

1\9hlcﬁ’$§‘1%§ﬂcﬁ’%51ﬂy A uB RPN tﬁ@@laﬁ‘ipgﬁﬁ%abir YneBRd J)fcﬁ‘ié ‘éﬁ’lﬂb 88having
menber with its apex pointin ownwardly toward th

ubpep Bibeed 3k adjcenbite foweend deher@n 58ap- ﬁh@lgagmwdhla groove 19

e ey s PR BPeBR AR A1 IRt R e B Bro ot of e

member 20 within the guide 30 the member 20 is integrally provided with an outer

collar 22 which is a close conforming sliding fit inside guide 30.

The penetrator 20 can be moved reciprocally from a first position seen in Fig.
1 in which the penetrator 20 is outside the vial 10 and does not at least partly
penetrate the penetrable region 14 of the closure 13. In this position the penetrator 20
is resting on the upper surface of the part 14, adjacent to the puncture hole 18. The
penetrator 20 is moveable from this first position to a second position seen in Fig. 2 in
which the apex of the penetrator 20 at least partly penetrates the penetrable region 14

of the closure 12.
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and has a hollow interior. The conical nmenber 20 is
noveably nounted on the vial 10 by neans of the nenber

WQ@ob®#Iees reci procal |y noveable within a cyli nPCT/ER1005/011623
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gui de 30 which is renpveably nounted on the clanp part

15, by [ :

w0 oo ARl o050 TRN U8, BsERARH oA oo

athgrsemrd pbSition sbdreindig. @ bysmedBoe thaf méxlﬁBeM(HWch&d §1tu3:’c'ed above
faC|I|tage the recipraocal nDyenent of the nenbe

20
bR O el SO0 AU 105 Iy Pregiireatiysp! vials 10 are
P H8 th H\"tv%‘ dlgﬂer@ibhglra Qo firdshF %haﬁcfﬂﬁth&l Qz%ﬁfes of vials 10
conformn fit 1nside guide e penetrator
2ot shovion almsztecdcedeycrtma}byc stel f5CF rT bemeenitier 40 cpm@nsasmart ofa

P i enrnel T bR SEERrRleAlr 50 et eenirtor 20

PRBEtheablhdrREitReA shdwRin FlgGZ CIRSHAS bd 3chibvbdttli 18ading the shelves
position the penetrator 20 is resting on the upper

st PAdatooragh nop shawmavhielusuapens theo Wﬁb apertiselispacinglt@achieve
f first
o8 T0E B0 Lot IR URTBE RN Bt i

t dftﬁmapm)&awfn ‘Ith apanets (@bshoR) &t gli€@as0. Hbaitley membrane 25 which
enetrat s the penetrable region 14 of the closure
s PrHaché Ot gaaEsdut 9BSIRGS theBatsaasel paiclnie REovidedgeross the open

p@fsbtora{e &E&‘ﬁﬁn‘eﬁbgﬂ q@gﬁ%@j hﬁe mgggrhm& 3PRapBEn

In Fig. nmeans o |SS|tua
atretedatele assenbly of vial 10, penetrator 20 and gui de

ot menoASiiect T ER: SR isoRindhePYitied Sbantt s PPMRLOL 20 has
S‘E@ﬂ%’ﬁ%éﬁfaté@ At 8orkBd ﬁ}i&ﬁ' pRIWRY R GoStALKEF Of6h 'oga} 1

50. The nenber conprises part of a ver
aplrgteaholsH| andiivirdng mwa‘rrthe optnofithe clasosater af e cRButeo

20 h
R S A e Blholft Rl R BSRORPRY @ BRpy0 are
4drcedQowaidahaini@tds of iRt vishown) thehosifios YRR inSFikBRe opening
with a vertical spacing to achieve this. The collar 22

0?1 peibe batlew intgrierf thicapisbmepder 20 gndmneﬁtumse?ﬂtqqn@slse a
t sh
oI R hsh B RIP LR VB 1R B SRARINASD (Do neabl ©

t o g asksthéubnfohisitionchewh ieFigas $1ms@ﬁblpaiftviar h G,SpdnStrator 20 and
|deﬁl%across tlhi open base of .the coni cal
£

beridondlihedicsn Fgolehi %J??B’@Pmn“ifﬁw“élﬁ‘?fb‘aﬁlﬁl@@ ﬁhﬁyolseon 17 frozen
csilighl M&Ebxphsed tﬁ a$68Hed Qtnﬁis?heé%c ﬂﬁ@ss[lfy q‘h? Oskibt P& BE
as partly

poi nted apex o e penetrato
whétomalﬂddasteh@odam@ tly sylpfienatioay its dapoof eschging tlosughethd 3onduit

Hhaped 6 B P ect e il omfaron P i eoeicalShube 20 ana
%Héﬁﬁf@@ﬂ' Yot dhSeRBne URsS1061 MeRsH m@ft hoh @yo]oﬁmséw @&1{%1 111.

acent el astomer parts 110 are forced toward
i nt er i Wheonthe Iephilisation rochss is h@npbtﬂdtth@mtmm thenwﬂl 1§).can be

st esR e iR ol St s o Bt el "

The shelf 40 is then raised, i.e. to a position corresponding to Fig. 1. The

elasticity of the elastomer material of the closure 13 is employed to move the
penetrator 20 back toward a first position corresponding to Fig. 1. The elastic nature
of the closure tends to close the penetration hole seen in Fig. 2 resulting from the
penetration by the penetrator 20 and tends to force the penetrator 20 toward the
position shown in Fig. 1. The force applied to the penetrator 20 and the restraint of
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conduit between the interior of the vial 10 and the
exterior. In the configuration shown in Fig. 2 the

wa@swenideys of vial 10, penetrator 20 and gui de BOI/RP20€5/011623
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been cooled to a tenperature which nmaintains the

- f H . .
SEhyhan ot hlEaoet bouRpLASIASROR L U SR
1fhe pasition sipormaingfighy exstatdingrétrduph, the elasticagioture £3.C&hémthe shelf
t hrough the condujt forned .the opening .2 .1 and the
il 56 SFHTERY Bpmd ?Pwtre@ﬁ?-gﬁvs Hris _r'fﬁ?%ﬂfdsa gt raLhe
lzéllastiéﬂ o tHeGoHRE £3 %}% SR P HEeatbNSICR Mo e 1ifdt hodBorPas shown

ophiTised solid 1 en the |yophilisation process
i & KgniplAdseithetehasticityt eff the clogifre tl B @hysiedllyldossa thegsincture hole 18.

oD RIS N A0S Rt R EL 7R et ot
t 18 fhrdu2Bithé E10s160 1B @SB HeAIgd tvhibh thay For chtaenpdd BSidhedvied by the
of the elastoner nmaterial of the closure 13 is

elsvaLRacess ofBivectinga hsemetieseniadizgion at thetronelres Bole 1§ by melt
DR o SRR B0 ety FG A ABhH o st ma

seahthe puhdtgre stter AoV ér pag (hotahoivhepmpe tehrgtdngagddywitinge clamp

penetrator 20 and telg s to force tgg penetrator 20
t R0 998eTiB8 P Mots A A BRREAALCREGON 18- The force appl i ed

to theap %n&ha@&@éor%{;lu?m (h&%h&%ﬁ%&iﬁie%tré’cﬁf@(ﬂ%g?ﬁgvf conical

t he penetrator 20 he "'upper shelf 40 nai nt e
peasber2(bwitR @ pomtedhapepolsit twithronshoowmore exteimyl c@cavity e.g. groove

ext endi.ng .t hr ough e .el ast.j.c cl osure,.13 e he .
cHbieR St ke BBk ALIRAG = PRoliv e SEEIRRgH Eh (o & condui

f % BeriRE sides bF @k bld B a[nﬁ'tﬁ@ﬁ&‘étr@t@?‘ 20 Bgo€ Iﬁ@hicﬁ'tﬁé’ca@lfier liquid
the closure 13 springs the penetrator back into the

f ofrtbe sqduidont 1 beanegscafifown in Fig. 1. Also the elasticity

of theg. u 3  cal | 0se e puncture hol e

s, Trogsart SRR R o S L PR om the

vial 1B FigeA eesingiiadiahl with &s tlosavdhb ahbeladpsdtt B5 k3hown, its
rri;é_be seal ed, which rmg/ for exanpl e be achieved by

t REETIOR BiAS pierileass spulbiphadietipnystaribwtinn of sterlsgpanufacture.

radi aty : re ks

el ast ofrlrlequqg'?réa]% é?i?lé angiés@t}ggésg%dﬁ’fé/&gﬁ%%vnét L% C?r%\h? gﬁ%ncwre
niadle i 8,andttie sdtti@nty sfeamatelial tp ba dyophdised i eintrddwed éiito vial 10
part %o% shown) may then be engaged with the clanp
pareedde 0% cover the now seal ed penetrable region 18.

An al tRIMAtIY eGiag lﬁé’&l‘ié G hdsbRbn SAAWMyrOkoR %151?&16&&@13,

20 may have a conical nenber 20 with a poilnted apex,

bleaving the residuad pungnes ke B, mdlichcis etosed by the. agljacgntodastomer

whi ch th nb 0ds in. it
%#@E%ﬁ&sﬁb&eﬁggﬂﬂ%{néac# g?‘i‘#%xtgég“g Ifylt oBet ween t he
si des mfFigBD Rl RndiBatanzh, (@SS 4L 19 nkhbridO20dte

which the carrier liquid of the solution 17 can

eassapided. Higs3D sowsn gle3hwhishiis aphsy celiwsiticahslesvecamprising an
SRS s e ST ladPatash o ol osure
In Figs. 3E and 3F a fitting tool 70 is used to engage the combination of
penetrator 20 and guide 30 with the vial 10 containing the solution 17.
In Fig. 3G the fitting tool 70 has been disengaged from the assembly 20,30,
and the vial 10 plus the assembly 20,30 has been arranged on a lower tray 50, with an
upper tray 40 spaced vertically above with a similar array of vials 10 (not shown)

thereon. The penetrator 20 is resting on the top of the closure 13.
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interior being sterile as a result of radiation
sterilisation or sterile manufacture. In Fig. 3B a

wo paobiosg2eedl e 60 i s passed through cl osure 1BCT/EP2005/011623
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creating a puncture hole 18, and the solution 17 of a

: . | e S : .
Ve nelif B 8 g SRR B8k reldtve REHERR e BAALYS Bag Bars on
beempensttdicir 200vas fnr Fim 1. ITthe pensthter 203t 1daspertiyg perdigrates closure 13,

resi dual puncture hole 18, which i.s cl osed th
aBipsficany furingbareheriastanemagerial obgrelosyse %fﬁ%eﬁbﬁleﬂﬁ guncture
bggik 19nder its elasticity. In Fig. 3D the penetrator

20, the guide 30 and the nenbrane 25 are assenbl ed.

Fi g. 3 Kigo¥Wswith shelhe 480 Ovihitlotsaine canfiguratioy ks mdfig.cH the

s] eeve,.conprj si ng,an . upper ..ri ng-shaped.frame..32 and

SRR G TRy b e e AP RSt g oS R T Sy s 105k
fitting #igody the floSerSAekidn0l ERNEdEn ERRsEPMhEALE Bfuperature
penetrator 20 and guide 30 with the vial 10 contai ning

t o2 weveediagnogpheri¢ aressuge s@tbat e vRpQUrioh the fesen tiguiseef the

b . dj f . vi_al

0L BRI 4RI 0 P 20 S ey
| Dophilibedgolidd,11w t h an upper tray 40 spaced vertically
above with a simlar_array of via

oy ls 10 ot shown )
t her eoft Fignek MPP%PWOQ@W@SS@%@H%% !(arﬁtﬂl*F‘eh‘ﬂ%ﬁ h)eﬁr sublimed
t BBmGhoRYL & %21‘:*0?1 17, the \;ef:«lﬁ'fhtaggee?lgﬁ?res@&iéeﬁ vbiﬁ%"% gt@ﬂle atmosphere

relative to ower sh bears on
pegetitragar, agdthedsmperafeirgof the vibhé0 pahits claswe haOban allowed to

¢ BoS B RRRUA S bEgn Eh ST HD 8 i o BoR Bl b ngan penetrator 20
agh RGEME clalEciRWIGhIEBs IO § sPrhgsliRe Flrdtradd zwél@l{araﬁ*@ WS the

40,50 in the same configuration as in Fig. the

t Brspposiliaf-e has been reduced so that the solution 17

is frogen. solid. |.ncFi J.dhe frozen sol.ytion 17.has
been oXfouEe LbvpIlFIRR B dh WGRTR G Bty
atdrvepival Bophitisgioner&ae-UHat, abdthelapetiig afd ralithf sfeBERes 40
[iquid of the solution 17 sublimtes out through the
pBaE e perdorneg hyepemlly comentipnal maghingsy. a dry

Tvophi 4] . e ' ) . _
Y200 L SEC S by g A Al AR g 01 R0 i
t tve] fnoogterwy ahaytbearsed Tor this@uitioad, ahdsoivemiently the vials 10 have a

re-pressurjsed w.th sterile atnobsphere. e ) )
nlovtes Jaree L loning & Pigras SiolsheD) ta|h°icgthsﬁ(ba1 dpyn against
ﬁalllg %gﬁvﬁrcﬂﬁﬁlfiﬁgeﬁﬁ‘c@éﬂ SQMEQ dbSitlinS@ol. ‘Tfh@ Eﬁ%ﬁ&%y ofM&dute f'ipagain

eenlifted fromits position o earing on
pemstsrthe puncddre holet Hato dldse. el asticity of the closure 13

A MM TR RE T BT TR A
Ph@ERni fdSuiEtufe MH SR 3 a4l this hole, as described above.

From Fig. 3 it can be seen that at no time after the vial 10 has been filled until
the vial 10 is in the lyophilisation chamber is the vial 10 open to the environment
where it might be contaminated. Also the vials as at Fig. 3C may be inspected for
particulate contamination without fear of further contamination, as the elasticity of the
closure 13 holds the puncture hole 18 closed.

Suitable conveyors etc. may be used to transport the vials 10 through this
process, and suitable automatic machinery may be used to assemble the parts 20,30

and to engage this assembly with the vials 10. The stack of shelves 40,50 may be
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conventional |yophilisation freeze-drier, and the
| owering and raising of shelves 40 may be perforned by

w@emenaicky conventional machinery. hi Fig. 3L PEEEP2005/011623

assenmbly 20,30 has been di sengaged fromvial 10. A
dfoddddd 481 doR] vektiQily %?zqammrmé/anpee :ﬁgér f188altNiTSe parts 20, 30
u? oseIJ an&ocl) co‘;wenl én the vials 1 haaveaa%)h oﬁﬁér >
fmay]gere&lmbhl dfievsmigble dh@ﬂldlgﬁgldrmﬂsat@mt shown) to

Cuch o e A Pr S MIRGER Pt ot BERRS Rl RBL ulbe

R GARSREridd S FENCAIUFE via B dhé gpeldassedin W@A-3M
aser beam 80 has been directed at the el astoner

o/ RAT anehasent ng valp e eiaks) < TGS g e 40 of
p%bv%r s n%e?ﬁ%r%lg? egle(?%’ ﬁrovl:cfeg %1%&]}%1:6%11’1%&)1@ 'ﬁzbﬁrgg:%ﬁﬂ) cones,
ukhich fit fxeto WicatreshbOndiag kockichin thy badei dfiviedd 1Ot &ebmbelbcats the

the vial 10 open,tQ the environment where it
c\@ﬁltsé%lﬁapéeale{% g5 phgition g h 53QThereys azerticg Y%@acent upper

o%\&%?% ﬁti’el@é&&u el ﬁﬁh@h?m%&@teagns{h 1L QM. EH@H 1geﬁidim the

con mnatlon he elasticity of
cbwsuswefats 44 of dgper Keelpdh artelpimahpﬂnetra_@r%ﬂs ddB, $ﬁ¢,tdeﬂﬂ,ér5E.

n ors et b trans ort the.vials )
flﬁ%%@é Saiesa Babe s YSPhAPESE A el Rual Repper with
NBYapR@ ﬁﬁﬂ fd@wﬁﬁrﬁ 8l 18 10 isr 28 Ao faneluper BRI toward
this assenb e vials 10. The stack of shel ves

éd@dtratprs

e Sovereshelbd . HTWAS VP Di 204 145Y aps cach@vppllow cone

S

Fthe @ene‘%ra@l’édeéoh bf tiskurati 8 ofl api#) ¢ 038d Ohpdunef greantkr liquid may
enbodi nent and a suitabl e apparatus. Referri n% to Fig
senyigrtheyppey; Bass througdy the hellevy paterpisaf|the ernei and Wt Kia @mpeqn base
8 Vi T,
zﬁmilo Iggﬁ?i as Bé)s\é@’aer %}?g}{ }8&! gtgrsf'%\%ééﬁé Eﬁt} %ﬂ?z‘r%ré sﬁﬁvevn in section to
Slﬂﬂnﬁt&ne théd dosstprctvn.dtetratbls 45&%04563 #50,4pDugd 448, are made
ty iC Iy co ich fit inpto Qrres ondln socket
Hhoerdithaetgtn the abni shetto Sededing o GERRG ity PEbe Surtace
1@7 bshR1fRB %isgt%ﬁw MRS SRR 48 '\x@ﬁblpd?m%'ﬂﬁlzvf 288 to Eﬁﬁtﬁrduﬁh But
vertically adjacent upper shelf 43. Sh ves 41,43 are
nerdeents pasedgalof partiglessindli filtes sheet #& & 1tseE‘>h€bhldmh@efhym upper
lL.ural

DR Pt SRS Satine e B Fop it la icoBiutih R e open
45des GxBe ?éﬁﬁato{‘:ﬁ@A 455 FRIMAIRAsrAcGeReCakeYn 6 Fidtakition in

menber with its apex pointing dowwardly fromthe
| whish ﬂ@qpema@@omfmoﬁ arp evigidisetals he pid danetgaetente the closures 13

a(%o%‘\ﬁ%gi ﬁ eﬂg %ﬁ;% n O%éet%&\ﬂgr% %Sﬁ %(fé?&g?gas % ac eﬁ'{&ﬁjo g(%ﬁgto the

Wuamstmlﬁmlg)p@n base such that its apex may
penetrate the penetrabl e regl on of closure_ 13 of a

vi al  108ah shayydw wpper belE 43 1simepvad; dvmavandly relates toflpwer
2.%%;? 41Hﬁ1%5ahstet95ﬁ?1§9)|§gfo%qn B PYErleRAEE 48 pefietiallt (FOOBsRRY3 of

viat
vial 10. In this position the hollow interior of the penetrator 45D allows vapour of

frozen carrier liquid to escape from vial 10 via hole 46 and the open base of the cone.
In Fig. 4B the penetrator 45D is in a position analogous to the penetrator 20 in Fig.
3H-3J.

Fig. 4C shows how the upper shelf 43 is then returned back into a first position

in which the penetrator 45E is outside the vial 10 and does not penetrate the closure
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anal ogously as described above. Penetrators 45A, 45B
and 45E are shown in section to illustrate their

W@ owsH436e3 i on. Penetrators 45A, 45B, 45C, 45D andPEBEPHNF011623

made integrally of nmetal with the upper shelf. Above
C f
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peemstrathr %) s ibatpopition endlegprgs ageetiaforpad in Ellgé!s’} and
filter_sheet ig itself held._.in Iaeb an upper
plat ¢ BefEo ?&i%@@%ﬂ@@}tﬁé AP bR AP eereon
1Qc ta@ﬁm@@ﬁﬂntfﬁg NSis@how &n FRE %%p&f shtl93 9?&%&%5 Ha?
45A-E. In Fig. 4A penetrators 4A-C are in a first
aesetrators 45rared tbhlrtfmsi ppelﬁetl,rlait os & Pig- 4 an®46uhsﬁlge53 the upper
viahs J.Oa,d1 rate t eclosure 13 of
15613 4|3 13 nglts oWer P]osrcb é’nsé’t %1 pgpgtr ) 42@5,5 m gellr |%ec‘,gnd p031 i3n as
maawhl if m%rw T8O USper and ReveR SREV 64 14 S ard Bidsed fritd thiszsecond

Fi g, ows how u ggger shelf 43 is noved downwardl }r/)
rmsﬁtowé Sh@wnav@«g ypungs J0nasitipnsd sathin (steseaningitupplar

rat '
Vllfgiugﬁ]g?ﬁﬂlgg 1% ofg ﬁn{fgs’ B%{ :ir?tlr?g\}elir%t%e I!u%?éﬁ $at%ﬁ%1‘%f1e ¥ireement
mnemrmtb‘mgs 4501 atviamm mapos pomfloxﬁa'dazﬁhe bawarishelf B euithdhe
to esca rom vial 10 via_h 46 and the Qpen base
dtPpehehedghcabseny, @F@themp?weﬁéﬁéf%‘?wm&weg gverjoyer shelf 41.
esPRL

pﬂ?é t%le%bgﬁdg%??&qug%?éﬁg SL %pse X SﬁH ?&s@t’ior?tﬂe Bréérffafbé% ﬁﬁig& vials
beékldl quide the penadtatqred$ tavemd ivialan) ztihe hppepshéf ARicoowesE

i.S _ou .does not trate th

(Pu8it Be il 4T nesire e TS onERes P s gh g o donay be

Z![”f?:l&lfneth@ pbéitieslsHoNn ialFag | I/ agalinkt FﬂegalasA(Q shABgPFN@IrfBIRE step of
is in aé$03|t|on anal ogous to penetrators 20 in

qugpmmgz@re ngarrigr Fqwd o8t efifheviesnifehiehsuitsbleaneapiers. a stop.
hel f t.h |
3 s et el 8 Bedbhd SRIERInk FyrPRuS BRI el S oo

twhkith aﬁheﬂumﬂ @h&al%alane in mntahﬁdarranﬁlorgsﬁs tpaBattih Oips. 4 aﬁ)d 5
as in and 4C. In gtthSB t he upper shel f

\ﬁem@@lhf Wﬂb@éhl@ uppershelf A these e ﬁlat{ﬂ@rr@pmsswfé ]i ‘ﬁthh
e L L b

pemsli G1i aver bmsedsdpavitbyi spnﬁgsg62 paitiogned prithing sel&sOoing tublitan @dusings

AR o BB P IR ST e e
Mﬂ\%@&l‘i‘/%wﬂ%ﬂ@lf us aEélSéousﬂy t@'%ﬁ’e @ay bl@é1§43191a%¥ nJR)%d

positionéd on the | ower Shel h the upper shelf
ABvatyeadly towirdiowershalfgé ras slh@lrlfoedlsqullﬂerefﬁ@smqel torfegl 5. The

e tele CO Il.N 0]
e st S ui sl ot S SREARL B8 St 3RO ave
IuaiRd plithidBalk kot BEAGR)! 88 aspidfl %@M«?dh@lv\és Aa§ bé @taalsed Vetically
upper shelf 43°is lowered toward the | ower shelf 4 1

dglativeto ¢agh oBicas of springs 50. The upper shelf 43

maybe i Lt sh | | | n$t .

reyoe B 48584, e 8 Bty TR A0 i
3. Vials 10 containing a solution of a material to be lyophilised may be positioned on

lower shelf 41 and upper shelf 43 may be positioned as shown in Figs. 4A and 5A.
Upper shelf 43 may then be lowered, e.g. against the bias of springs 50, into the
position as shown in Figs. 4B and 5B so that penetrators 45 penetrate the closures 13
of vials 10. The carrier liquid in the vials 10 may then be frozen by exposure to

reduced temperature. The frozen carrier liquid may then be evaporated out of vials 10
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evaporating the frozen carrier liquid out of the vials
10 by a suitable neans e.g. a stop. Referring to Fig.
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on which are situated plural vials 10 in a manner

<Rk PR Bl 9 BB i

uqaipmlsplselne kichGs Zh1twtgen Iand: teprtempsratirelalidwqisnetse advoard aﬂﬂ'»ient.

ove t hlggeég?gﬁ é? e §%15‘?‘£@Laa1%§ (bglgei?Shel V fsﬁfl?s,g Itl?ptt e shelves

t@ @F%Qhﬂ%ﬂdéﬁMn%thﬁ%?F@gﬁcﬁﬁd@A in a manner
anal ogous to Fig. 5. This further upper shelf 6 1 may

be novEerdafiantier dhlp 10 oyt rsimevéd Aemdnwkngelfsllyantdha fesidual

way shel f : ermd wowar dly toward | ower _.
SFheR RS b33 B I uBRr SR BT foclp PR Dop Wi Fieg v
The f urhdygrocetRRad aﬁf&é‘cﬁs Bludtratey id Fige! ¥, 4haved ans supweld

f aci ngﬁsurface 65 on which are situated plural vials

(TesrecErlmprionaed sgtlogted iapids asteridnenolasyrenthy teseperature of which

Séa?l%%%nﬁ‘g{lé e%vlsé/n e{rﬁl’l):lgﬁtl ahd Ettgmg n.l}gé) B‘Ln’%lah 3% arrier liquid is
arrangenen e use In a
pfrotas snda tiad alglospheho pFesglre 8f wlichl can b0 comindlidrtietgeed ambient and

sol utlo of material to be |yophilised my be

pLsdps TEREYSSERel f 4 1 and upper shelf 43 may
be pos 0 P L,f
e oy ol LB o S i

Yo' isrsgewﬁ,(ln E1gﬂ; 8 an& 8 bpn@ shown nasmngddowma vial Fi. Jhe péiteatat 71, as

5B so th enetrate e closures 13 of.
iosh or g e i GuRe : BhEr e B GE Hebet 7 vith 2
bl%lfoﬁ;@ﬁﬁého@)’m%ii& Qﬁ upanﬁgm @QH&@@X B bY s cokiiéul shaped
frozen carrier liquid may then be evaporated out of

vmambem@\aﬂ%ptcm@ nragisate apersirab® regien, baiag punctirphgletlBein an

[. eSS st a p
A S RN 1S YL o Ry PR SA BH o s
aﬁbﬂdﬁﬁltpun&'ﬂm%lhdlb €ndi BRE&n)SEtH hés%d&ﬁy‘nd@le bryail fHfg needle (not
relative to the lower shelf 4 1 so that the she

4shonrn) gped tprnirerdicp s diapidaienienblart sV gor lzfepfahﬁﬁtm into the vial
Thereafter the vials 10 may be renoved from | ower

shelf 4 1 and the residual puncture hole 18 in the

cl osur'€hd guideal edmptites agehaeally eylindasel sldpvamithién whickitiye

BRI PRl b A BB R osn,
| \Qﬁﬁﬁﬁ‘edageﬁ 5@ tife c%‘hﬁfal ﬂ)é?leﬁfﬁ.‘t%} 23 Héﬁtédhﬁ)v&rﬁ(?ﬂ?&* RiHEE 1

n be controll ed between anmbi ent and
t pampteatat Uit eotenwiritity thielosure i 8 cand wigupal lingn fslva@z @ni;wwn the

bR Mo B A7 81 Ge Sond et eSERufite SERekikE

Ref er r tRgpdtriioF1 arld gBdend aR rBadedfidighaly o7 @la@ﬂcsﬂﬁat@nal and

penetrator 7 1 and a guide 72 is shown, in Figs and
oarpep mpds itipniukeddey phwrab(siy agp shovn thete pavbe m@r%@r lpgs) thin

aﬁ'aﬁc’é?bel Ingg %r%l ﬁlh%a%l %1%@1(3 E)'x?%afat(% ﬁntg f%st%%%oh 2€%hdWn in Fig. 8.

oni cal
As shown in Fig. 9 the penetrator 71 has been moved analogously as shown in

Figs. 1 and 2 towards a second position so that the penetrator 71 thereby penetrates
the closure 13, opening the residual puncture hole 18. Severance of the links 76
occurs. The liquid content of vial 10 is not shown in Figs. 8 and 9.

The penetrator 71 has an upper rim with openings 77 corresponding to the

vents 24 of Fig. 1. The guide 72 is removably mounted on vial 10 by a snap-fit
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hollow interior 74 and an opening 75 at its apex. The
apex of this conical shaped nenber is adapted to

w@ewensmee a penetrabl e regi on, being punctur eP¢IDER2008011623

10

15

20

25

30

in an elastonmeric closure 13 of vial 10. The
I I
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nproeided btr askirt 10D mémﬁmmbh@conetbege aex| diresBon’ SndMuirtdunding the
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scowt BRBIRGT {01 Iﬂilf‘gskn@ 19% Baviag shap it smegeenent Tpgan 1%@@@115

Ic%apete% %&ﬁb Jn8Baselwiailc r?%ge, rHsva wittLRove on

ition sot penetrator / 1 théreby peretrat®@s
t ﬂne ctahqspartelﬂ&,he@pﬂdumy)q thmugh ﬁmhmicabmenﬂaﬁr £0 Ihof the pénetrator

Sever a f the |inks occurs. The uid cont
oF CEHSRH D36 OPEI<p GOt O e 081 Seeegll i Dt of e hollow
PEMRlal AftéHor wvhlicl Ao vA g dd BB pasds tﬁidﬂéh %u@ﬂﬁ'ﬂiaﬁﬁfﬁlazg contaminants.
correspondlng to the vents 24 of The guide 72

i She l@qmerabply 6 prevants hoinglessiof qg»yttammants into the interior of the vial

S | nne | 0g0 Us L0 hat of Fig. 1, using
ﬂ?&t ﬁilc[ﬁ Tt %qutqg ﬁ’f’é’% AT 1edn)gage with the groove

19 of Ak ghowlDin Fghaor 1 Bind"ENRE pBgetana| 100¢motitted BAtherAal 10
of Fig, 1 which iIs perneable to gases but obstructs

t Wt ReaKivade “élﬁdb%lﬁ PrRgtiator rﬁa@ﬁn@eatm&)thp arsirluat pengdure hele (not
%%QTT ﬁ'lst‘fla Q aﬁfo 1 n S%.?E' 13:@]%%{]1a nafﬂlgﬁﬂér ) alggodé td%he

rat Rown “Aoun
vatmlve. ITheahourhimgtiy m‘hlexred\bwmmh;/ oﬁimommng%nbt (5abearing A0wnwards

conprj ses a al | i cal nber 101 anal ogous to
t‘H@nﬁJé‘nE‘FIeEF%’F Esé T‘I‘tF H@cﬁn%g‘génga&ﬁ’a‘e%de of
pl astigsmaL géde?t]atoti’ﬂ oﬁ%ﬁd‘%apfo irﬂ:h@ G&ﬂﬂg&rﬁmﬂl s‘ﬂbtﬂfﬁ n ;Fr

penetrator 100 is nounted on the clanp part 15 of
vireden 10ulslcoméeat $nad Shewsniapial il0 canbageperited dititlerough the conduit
ﬂfh fit engagement is provided by a skirt 102

?ﬁj‘?]?? 3% n the cone base-apex direction and

Sur r ouwghieR) ehel dVap&atibe &l coﬂ?m@@fhe Yedetrdibrel 00Mh FdmdRd from the vial

havi ng snap- f|t engagenent fingers 103 neans adj acent
t Hi Thisnis pehievedsas showmin Hig. b%bnerr@al@eofmemvehtgelg 6 velaich bears

abov ro I r 15. The naui t
P o e By SRR el D160 e RSP
relation to one of the fingers 103 is shown, to thereby disengage the snap-fit

engagement. The elasticity of the closure 13 can then spring the penetrator out of its

penetrating relationship with the closure 13.
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is closed by a barrier nenbrane 108 e.g. as shown
across the open base of the hollow conical interior
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contam nants. The barrier nmenbrane prevents the
ig&pﬁﬁs of contam nants into the interior of the via
1 rough the conduit 104 of the penetrator 100. As
shown in Figs. 10, 11 and 12 the penetrator 100 is
nmounted on the vial 10 in a_position in which the
pénet r AtR5PCess oy PreRaFiag plyenhiised e #h POBRIRERSr e hol e

not s ' i 3 of i al:
101 n° BovRind fodn® ERARESY fo GLARSE falg A pchifab Rgion and
actritauing abispeesdmsothe material inga ¢aooér liddid,bear i ng

downwar upon t enetrator 100.to operate th

Snap- 1 M0 hRReiie PR RO it LARB o 2t fhepenetrator
1Brovitiel B@okdUN thEbiR ihOGh v [bp¥Rb prdvideGombdunidatiBA BBtween the inside
[1quid content (not shown) in vial 10 can be

evaorsded haconthinguyhen the peneftiterthas enetagied hevpsnetvidaregion,

the ev ration i s _conplete. t enetrator,,100 js
romovel EPakPERs it T Gyio iR lE S E S adion 1
Fig. 1Rithyraiange pbndrat@Mrathetpeatirabdbrepinch bears

upon the upwardly extending part of pivot |ever 107,
the operation of which in relation to one of the

fhnger ' ' .
Shnp 1raket e a it PR AEDURRE e PBrmed by
cprovidiena sprtaing Honedq@kein atvetope ibviag aipesetabietesini ang
rel at.ionshj.p wi.th e closure 13.Cainpg. 1. A process

f Wﬂt@PE§&AI§5r3é011 %Bﬁ el gasiiviaed hgns eting the penetrable
PFeRinc g peRdtAdTBEh BRE HGRNEYatG b6 MEd é’%d*&?t}fhx‘taﬁgﬁthe

penetrabl e region and containing adispersion o
netveldpalto provalecammigricdtion bictiyeenitheinside apé petsidalolf éhe container

regi on penetrated with a, penetrator such that th .

B et PRt R st f R e o AR iohne BRnne ee qagrer
PLQMH 8t SRANbEt&iALH AR tHRINBEE thdewithiheRgans péisidiod &rom the
of the contai ner when the penetrator has penetrated

t pncabletegi®l-e regi on, evaporating the carrier |iquid
out of the container via the conduit, w thdraw ng the
penetrator fromthe penetrable region. 2. A process

ag.cor dApgodess adcaidingl tochififal bE? tiseatidischén nat prrcbafaiReis a vial,
by: .providing a container bounded bé an envel ope
h

iR BOBRRPCREE|cdosed B 8h cRAGMEHA ClasHiengndithe mgwa@ieorﬁgion

of : | ' | Lgui d, penetrating the
peor?tlel?rfS gﬁgﬁ%@fgﬁﬁvﬁsﬁ%ﬂgﬁ%ﬁg@r ator such that the
penetrator provides a conduit through the envel ope to

provi de communi cati on hetween the inside and outside

1Y hek BETHEH HePruBel dhi Derms e e lﬁlet_ﬁ%tt apgting the

t Efrifangid &RIo tHEDnOiner SYARE LahdONAYR B53h4ihBining the dispersion
at a temperature such that the carrier liquid is frozen, and application of reduced
pressure so that the frozen liquid sublimates directly from the solid to the vapour

state.
5. A process according to any one of claims 1 to 4 characterised in that the
penetrable region comprises a previously-formed puncture hole in the penetrable

region.
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liquid out of the container via the conduit, then
W t hdrawi ng the penetrator fromthe penetrable region.
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in that the container is a vial, having a nouth

openi n . ' . e .
OBk P ApFASEd: BB, 1 ASL BB GSE LSRR 0 i L 1
eb asthprising:c cl osure. 4. A process according to claim

1, 2 or 3 characterised in that evapgorating the

carrief p?‘?e&fﬂoa M _ieoq‘f Heﬁétr%’f?lgta&?%‘irﬁg? Paegf‘ﬁleoéao‘iﬂ%ﬂ“?er bounded
I o] al . .
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regi on conprises a previously-fornmed puncture hole in
tprichabletosi®he regi on. 6. An apparatus suitable for use
inanp ' n | ai to 5
corpr | BPAES SARE MLh Bl RorPle e CrBlr e oy

pen elt r mbiuﬁ to egapopate thea a&@&gltlﬁliumecmt b6 thegxadta!mer aradthe conduit,
envel ope having a penetrable region therein an

cont ai ‘i%?ﬁ& g “ﬂ‘%élﬁ?é’\‘ g’ieé’ﬁn?ﬁ' atQIEO T HheRgngiralle regiihy 1 i er
liquid such that the penetrator when penetrating the
penetrabl e regi on provides a conduit through the

ehvel ope apparping eéadeding tmelaint 6 thanctededer that the penstrater

R EN NI A R IR

PSASEABIE BgidiD oPERCST BbR dofBavR§ N itk BRIcE surfRk P prdVRRNSIch a
to evaporate 'the carrier liquid out of the container

véanduih beissanl thietpenpisatosanddhondincinb sunfive of dreqiensirahle fagomn.
the penetrable region. 7. An apparatus according to
claim6 characterised in that the penetrator conprises

ag.geneAdbppyarkt$ h&o@fdiﬂ% ahinh 6 vt Nghatctensbdan @k @ gedetrator

penetrate the penetrabl e region, or one or nore
cesmagises § seneraliyscomipabmenber Witk atopeping peligecrs ifs lapex, an open base

C | . e r .
Ao AR B BEEL A bR B8 g penctor
albmkinglihege @ apeaings,Guch that it qﬁmm@r Ibéheﬁ?ﬁe thd n}%mietrhlble rr]egion and
penetrat or caonprises a generally conica er wth a
OF@RMN tﬁaf%ie@hleqw Qaycater t}%ﬁﬁpﬁﬁé??sﬁ%@lgé‘rqﬁﬁho%’é iterpr of the
adnacfitxitt s base, and with a conduit passing through

the penetrator Unking these two openings, such that

its apex nay penetrate the penetrable regi on and

Yﬁ P 8 3 ;ﬁgfﬁpéa?ﬁgé: ?{g\%}cﬁﬁg E}I’ %&Iro%g?)? ¥H§H§ g,r7 ct)rhfcl?a?aeg‘ée’ris%g ?I? that the
penetrator is mountable on the container so that the penetrator can be moved from a
first position in which the penetrator is outside the container and does not penetrate
the penetrable region, to a second position in which the penetrator penetrates the

penetrable region.

10.  An apparatus according to claim 9 characterised in that the penetrator is in
combination with a guide, the combination comprising:
a penetrator adapted to penetrate a penetrable region of the envelope of a

container to thereby provide a conduit through the envelope to provide
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cone and exit. 9. An apparatus according to any one of
clains 6, 7 or 8 characterised in that the penetrator

WO g00a0u828bl e on the container so that the penetT/EPNS/011623

can be noved froma first position in which the
%ﬁﬁhﬁlﬁw{on'b%w%mh%sfda &g BiHsRieRE th A ARE SvildAlhe enetrator
penetrate the penetrable region, to a second posit
|hasmhneitat¢dthep€m@1abbtr©glop,eamétrat es the penetrabl e

regi on, t ordin

Char act et AC BRL:bE o3ER it S err bbper e pepprater
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ke perchiatt doasndl @esdirabd ﬁhd p%ﬁlarabwlegfoﬁbl e region, and a

gui de which is nmountable on the container to thereby

support the pe_netrator so that the penetrator can be
Ved MQ@aﬁ’atﬁé £c°cBrd foldi 16‘%1]\44‘?&%}1&@% ek i)@ﬁé?fat r
es not penetrate penetr region to a secon

posiprisena genewﬂlyodmntchbmpmbeﬂ, aad the goetestongirisss 4 pencrally

r.a ion, and o a bac towar f| r
SoBRae, sfoaveien 14ac palhun PREb e gt i gad which
tlﬁgyp@ﬁ@hﬁ@@bﬁar\,@gj on. 11 An appar at us according to

claim 10 characterised in that the penetrator
conprises a general ly coni cal nenber, and the guide

by b i 0 R Bidile DREId 85, HaBRY G50 i Be g penctrator

ihidGhe SEide bR maenhRGradf of E}alsaés matérialAnd ARPARSS Wftially linked by
according to claim10 or 11 characterised in that the

paser mare thin fangihle ipigewb link andryih thwe@gmor in the first position, so
[

%ﬁsns%rtgaﬁ tagﬁ{ eé 'Pgt.‘ﬁat d éa?cfx% ggo?fg Herhréﬂiﬁ uén tb@ﬁ%@lﬁ?éfe&}ff&

pesitionatvdrance otfltlﬁa lirk(9tocp@si tion, so that so that as

the penetrator is noved fromthe first position toward

the second position severance of the |ink(s) occurs.

13 AmA §Lﬁéj§cc@fd%’§ & A8t & 7‘%@8‘ MBafactelistd b aé?wer shelf

characterised by a [ower shel’f having an upwardly

flavinggnsypwaadly faing sirfaee fwtablaatdcatng iplurall comtﬂnmm there®n, and

thereo%; ndglglu}/?grgsl&%ﬁ. ég}%d@cen%ﬁgf er s ﬁ%icgl%prises

RANEL peHethfors, HRQuppBPAId 18REr SIRIRE béﬂﬂ@rﬂcﬁéd@ﬁhﬂ"@alVWz@éi‘d each
rel at | vely toward each other, so that the penetrators

toftlegt ee9f thatvtée penaiiatsys theteed areghergbawveq recinspgallyffrane & first
ﬁxgéﬂlon w:hackl)jlvmé ﬁerbettrgteor %Sgsergc{t Egetrageo%% Inoétran}e r% Wﬁt £,a second

enet econ |on |n

tﬂm&tﬂ@ﬁnﬂxmmgﬂhi péfahiodpesetial thepeictrable ecdiggiaad opﬁmhlly back
opti ona ac
tgwards a ﬂl')S/t position in which the penetrator does not at least partly penetrate the

penetrable region.

14.  An apparatus according to claim 13 characterised in that each penetrator
comprises a generally conical member with its apex pointing downwardly from a

lower surface of the upper shelf toward the lower shelf.

15. A process according to any one of claims 1 to 5 characterised by the sequence
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towards a first position in which the penetrator does
not at |east partly penetrate the penetrable region.

wdadooelese2ppar at us according to claim13 char acPEr/ER®O5/011623
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30

in that each penetrator conprises a generally cornea

g s 1ts apex pointing downwardly froma | ower
surtace of the upper shelf toward the | ower shelf. 15.
Afipstlyde ssraiucothdidmpetsmnarfithometenitl inl eadamierMiguad fto the container,
characteris by the sequenceof operatjons: firstly to

i _ﬂtefﬂ_ga Bﬁréetﬁa%gth?i%%‘ﬁgrag Core8t ! heBENSAON i n a carrier

| tibuit6 rddabOtheREmp@RiuA dhe 1iGIAMN 1R RAREId:Ah8] i Nefrozen,
penetrable region with the penetrator, then to reduce

t Hientie ayrposiethe feszen Hauidity thadchiyrlyeptdliseahe apntent, unt i |

ity rate the frozen.li dt
A S R S

t erepes adtunheahoprebduee Owasdistendsphdricse t owar d ambi ent
tenperature, then to return the pressure toward

atheBdp Mathiew e @Ret3iaki t hdr aw t he penetrator. 16. A
process according to claim 15 characterised in the
container is a vial with an elastoneric closure, the

pd6et r abprecese geconding trpelaize $5 ehapavierised én thelcentaimeais a vial with an
e}elastorrer vial closure, and by the further operation

oFIPS QBT §lOFYiE: 116 SFERIERb IS OR SPRIPHSGE Puppturgyiole Tn an elastomer
apRAEREMS, Mdivyaké urfhef opfidd bBeRLRORS SestiaPhche hble.

any one of clainms 1 to 5 conprising: a penetrator

adapted to penetrate a penetrable region of the

enyvel ope of a containgr to.thereb rovide a conduit .

¢ R oug e SHLRIE B uiP it Getes altimiieh e B §1K lesdgims 110
t BeoinPskielg: and outsi de of the container when the

penetrator has penetrated the penetrable region, and a

gui de @ipFRdiraos adenied epcackpfc pmsnetsrblaiesion afdhe envielapg of a

S r . 0 be
DRG0 & e BT Ao hul Hidudhy e BRREGICE) Broia

d ceamnnicati@niedtwadretht: fresidreaet duadidiecof thg tamtaihier wh&eiho panetrator

position in which the penetrator penetrates the
pg F“Bﬂ

?Feﬁﬁnﬁgﬁt_@d F}l?g}fi_eB?F?abéfthE?&t ally back toward a first
posi ti gi,{da \?’lﬁ&?i}é bR R IBhtARED MRBlcbD SRF] € penetrator
the penctrable region. 18. An apparatus according t b
chathat the pehetratmtoan bs etbvied fitoma fitdh pogitmeinrwhioh the penetrator does

conpri ses enerally tubul ar nber. havi n end
- BEReBET6 Tischrar TN ToER 15 s itos tioggh Sicbpe Bt igfor
NMBERHGRE SRV hdn¥tralile tdeforD Yh@bptfoHallGacK @wRFPY Hifle P§éiﬁ$h fh which
conduit bet'ween the penetrator and the adjacen
sthefpeoeiraiér dase nplepeaeiraib e peagirge regdon. An appar at us
according to claim 17 characterised in that the
penetrat or

18.  An apparatus according to claim 17 characterised in that the penetrator

et

comprises a generally tubular member having an end adapted to penetrate the
penetrable region, or one or more concavity in its outer surface to provide such a

conduit between the penetrator and the adjacent surface of the penetrable region.

19.  An apparatus according to claim 17 characterised in that the penetrator
comprises a generally conical member with a opening adjacent its apex, an open base
or an opening adjacent its base, and with a conduit passing through the penetrator,
such that its apex may penetrate the penetrable region and vapour of the carrier liquid
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conprises a generally conical nmenber with a opening
adj acent its apex, an open base or an openi ng adj acent

w0 e@ehoewey and with a conduit passing through BPEEEP2005/011623

10

15

20

25

penetrator, such that its apex nay penetrate the

penet [ - [ L qui-dmay
A e e T

the cone and exit. 20. An apparatus according to claim

1 18 or 18 characterised in_that th enetrat or

cbfior | ABSPRAHIR S DRI SO RFIRI T rid RS, ARG A Bl heidhe
CREMRELRE Sorfpa&l 8/ g3l ¢ ¥bihiBl hh &er SIRANE cBHe Qé’xﬁf;ris s a generally
sl eeve within which the penetrator 1s novabl e, ng
wenlisidrinalysldore mopart dekeverwithiv wdilichrthe penptiator éd movaterand which
closure. 21.. An apparatus according to any one of

dng?"#g Hipyined 095 Vc‘ﬁ[ StEAN ezaésgorp?}“ct W% he penetrator

and the guide are nade integrally of plastics materi al

and are nmade initially |inked ey one or nore thin

f 2hngi Hrapparetagpedording ko amtong affelaime 1pén2Q ekaregicrised imhat the

fj ' . ) F s ...
Rl BP B R it e el oo RRQEL ARG ol iniviaty
phslkddi romg ey aicad then Ghngibk ihicpke( ihk andwith the@ene@Xor in the first
apparatus suitable for use in a process according to
aPRFiEfTe sothag soulfifsas the Bensiralesismpesd S thy it pasyéan gigrd the

i &cgﬁcgfééﬁltﬁgl Wolaltod ot thi k) JRUAL abl e on the contai ner

in sttiton 1n whic e penetrator is penetrating
the penetrable region of the container. 23. An

apparatus accordi.ng.to claim?22 charact.erised b )
oot r AT GPPYRE AUEBIe{PT SRS (85RSF Ar(OYIBs R € OfRssiaims 1 to
a5 dh Whdterisell By ANt BdbEis PRovidle] wRiCH & IRRIF RYuriBAOSn e Bntainer
snap fit engagenment. 24  An apparatus according to

cingg pasftipngn whtchcthe perateatdrdepeneiratingithe phretpbletegionof the

cor arﬂlsres a coni cal nenber at |east partly surrounded

by 8% rt extending in the cone base-apex direction,

the skirt having snap-fit engagenent neans adj acent

the rimfurthest frogmthe cone base.
23.  An apparatus according to claim 22 characterised by a penetrator which
comprises a generally conical member, and which is mountable on the container by

means of a snap fit engagement.

24.  An apparatus according to claim 22 or 23 characterised in that the penetrator
comprises a conical member at least partly surrounded by a skirt extending in the cone
base-apex direction, the skirt having snap-fit engagement means adjacent the rim

furthest from the cone base.
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